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EXECUTIVE SUMMARY 

ES.1 PURPOSE OF REMEDIAL INVESTIGATION AND RISK ASSESSMENT 

This Executive Summary presents a brief overview of the scope and findings of the Remedial Investigation 

(RI) performed by P4 Production, LLC (P4) at the Ballard Mine Site (the Ballard Site).  The RI was 

performed to meet the requirements of the 2009 Administrative Settlement Agreement and Order on 

Consent/Consent Order (2009 CO/AOC) for the Remedial Investigation/Feasibility Study (RI/FS) with the 

USEPA and other agencies and the tribes listed in the main body of this Ballard RI Report. The 2009 

CO/AOC was inclusive of the three P4 mines Ballard, Henry, and Enoch Valley Mines and specified that 

individual RI and FS documents would be prepared for each of these Sites.    

As identified in the Ballard, Henry, and Enoch Valley Mines RI/FS Work Plan Final Revision 2 (MWH, 2011), the 

RI and FS for the P4 Sites will focus on the potential for exposure to soils (both riparian and upland), 

vegetation (both riparian and upland), surface water, sediment, and groundwater with elevated constituents 

of potential concern (COPCs) and constituents of potential ecological concern (COPECs).  The Ballard RI 

is limited to the area surrounding the Ballard Mine that could be affected by the mining operation.  This 

study area includes the actual Ballard Mine Site, the Ballard Shop, and nearby private and State-owned lands.  

Background samples and background values calculated for all media used in the Ballard RI were collected 

throughout the three P4 Sites, including Ballard Mine, but exclude samples collected over the Phosphoria 

Formation which contains elevated constituents.    

In accordance with the 2009 CO/AOC, the purpose of the RI is to gather relevant data for characterization 

of the Site using the guidance for conducting RI/FS (USEPA, 1988) and the purpose of the RI Report is to 

summarize those data.  Therefore, this RI Report summarizes the results of field activities and characterizes 

the sources of contamination, nature and extent of contamination, and the fate and transport of constituents 

detected for the Site.  Included herein are data collected during the RI and prior to the RI during the 

previous Engineering Evaluation/Cost Analysis (EE/CA) Site Investigation (SI).   

Also included as an appendix to this RI Report is the baseline risk assessment (BRA) which evaluates and 

determines the incremental risks above background to an agreed upon list of human, ecological and 

livestock receptors and pathways at the Site. The RI and BRA findings are discussed below. 

ES.2 HISTORY OF MINE OPERATION AND INVESTIGATION 

Ballard Mine is the oldest of the three phosphate mines being addressed in the P4 Sites RI/FS and was 

mined from 1952 to 1969.  The land where the mine operated was originally leased to the J. R. Simplot 
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Company (Simplot) in December 1948, but they did not develop the lease; and on May 23, 1951, Simplot 

assigned the lease to Monsanto (also known as P4).  Monsanto started exploration and stripping in June 

1951, full-operation mining activities started in 1952 and ceased in 1969.  During the 17 years of mining, 

10.4 million dry net tons of phosphate rock were mined and hauled to Monsanto’s elemental phosphorus 

plant at Soda Springs (Lee, 2001).  Approximately 20 million cubic yards (MCY) of waste rock were 

stripped; of that amount, two MCY were used to backfill the pits, with the remaining 18 MCY hauled to the 

waste rock dumps (Lee, 2001).  Monsanto relinquished both of the Ballard Mine mineral leases to the BLM 

in April 1984, and BLM accepted relinquishment in July 1984.   

ES.3 HISTORY OF INVESTIGATION 

Investigations to assess potential impacts of phosphate mining on human health and the environment 

increased in 1996 following the diagnosis of selenosis in several horses that had to be euthanized.  From 

1998 to 2001, the Idaho Mining Association (IMA) voluntarily conducted a regional investigation in the 

phosphate area of southeastern Idaho with the Agencies and Tribes (A/Ts) being afforded the opportunity 

to review and comment on all plans and reports.  The Idaho Department of Environmental Quality (IDEQ) 

took over as project lead in 2001, with the IMA participating companies, including P4, signing an area-wide 

consent order (2001 CO/AOC).  From that point forward, the A/Ts had direct oversight and approval of 

the area-wide investigation efforts.  In 2003, P4 entered into a mine-specific AOC/CO (2003 CO/AOC) for 

the Ballard, Henry, and Enoch Valley Mines to conduct an EE/CA (USEPA, 2003).  All investigation work 

undertaken in 2004 and since then has been, and continues to be, performed under the direct oversight and 

approval of the A/Ts.  With the implementation of the 2009 CO/AOC, the EE/CA was transitioned to the 

RI/FS and the USEPA became the lead agency.  An investigation also was conducted at the Ballard Mine 

Shop Area in July 2011.  This investigation is treated separately from the main investigation discussed in the 

report and Appendix B contains the Ballard Mine Shop report. 

ES.4 PRINCIPAL FINDINGS OF THE RI/BRA 

For the combined investigations, P4 performed extensive sampling and analyses of various media including: 

• Groundwater –190 groundwater sampling locations (which includes 81 temporary direct-push 
boreholes) were sampled during 16 events between 2004 and 2012 

• Surface Water –191 surface water locations were sampled during 13 events between 2004 and 
2012 

• Riparian Soil – 49 locations near the Site water ways were sampled for riparian soil between 
investigations conducted in 2004 and 2010 investigations. 
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• Riparian Vegetation - 31 locations were sampled for riparian vegetation during a 2004 
investigation. 

• Upland Soil – 183 locations were sampled for upland soil including 26 soil samples from the 
Ballard Shop Area during investigations in 2004, 2009 and 2011. 

• Upland Vegetation – 241 locations were sampled for upland vegetation during investigations in 
2004 and 2009. 

• Sediment – 35 locations were sampled for sediment between investigations conducted in 2004 
and 2010. 

The following subsections present a summary of the principal findings for remedial investigation program 

and the BRA that was prepared using the data collected during the RI. 

ES4.1  Nature and Extent of Contamination 

As described in Sections 4.0 and 5.0 of this RI Report, the findings provide sufficient information to 

characterize the nature and extent of primary constituents associated with various media including the 

source materials (i.e., mine waste rock) at the Ballard Site.  The nature and extent of constituents associated 

with the Ballard Mine were identified through review of background information that confirmed 

characteristics of the mined materials and mining practices, and extensive sampling of the various media 

within and downslope of the Site.   

The primary known/recognized source material of contaminants associated with phosphate mining in SE 

Idaho is the Meade Peak Member of the Phosphoria Formation.  In particular, the waste shale between ore 

horizons contributes much of the constituent loading.  This is in part because the middle or center waste 

shale (CWS), as it is known, represents a significant portion of the waste rock that is stockpiled in waste 

rock dumps when the ore is removed, and this shale is enriched with constituents.  With few exceptions, 

constituents are leached from the waste rock in mine dumps through precipitation contact with the waste 

rock, which either directly runs off as surface water, mostly during the spring snow melt, or infiltrates into 

the mine dump and appears as contaminated springs at the toe of the piles.  Water can continue downward 

through the mine dump, infiltrate into the underlying shallow groundwater and then appear as seeps 

containing constituents further downslope in the stream channels leading from the Site, or as determined at 

the Ballard Site, as shallow groundwater plumes leading from the source area.  In general, groundwater 

contamination in bedrock appears to be limited to the area immediately surrounding the mine pits.  

Sediments and surface water in the stream channels leading from the waste rock dumps and associated 

ponds contain some elevated constituents.  However, the constituent concentrations rapidly decrease in the 

downstream direction and are most elevated in the on-Site pond locations.  Similarly, riparian soils and 
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riparian vegetation contain constituents, which are most elevated near the dumps and on-Site pond 

locations, but rapidly decrease in a downstream direction.  Upland soils collected primarily from the soils 

overlying the waste rock dumps, and also along haul roads and other operational areas,  are comprised in 

many cases of center waste shale that contain elevated constituents (as would be expected) as does the 

vegetation that grows upon the mine dumps.  In summary, the areal distribution of constituents is limited to 

the waste rock in the mine dumps and pit backfill throughout the Site and contamination is transported a 

relatively short distance downslope by a combination of surface water and groundwater that have elevated 

constituents because of precipitation contact with waste rock. 

ES4.2 Summary of Human Health Risks by Medium 

A human health risk assessment (HHRA) was performed using conservative assumptions to evaluate risks 

of exposure to Site COPCs for potential current and future human receptors.  Table ES-1, Conclusion 

Summary by Medium and Human Health Risks lists the nature and extent of contamination by medium and 

identifies the human receptors and the contaminants of concern (COCs) posing the risks.  Under current 

land use conditions, human health risks are de minimis and within accepted risk ranges, as defined by 

USEPA.  Under hypothetical future use conditions, certain scenarios are associated with predicted human 

health risks greater than regulatory default risk standards – that is an incremental cancer risk of 1x10-5 

(IDEQ) or 1x10-6 (USEPA) or an incremental hazard index (HI) greater than 1.  Constituents contributing 

most to these predicted hypothetical future use risks are: arsenic, cadmium, molybdenum, selenium, 

thallium, and uranium.   Note in Table ES-1, the affected receptors include: the Native American, 

Hypothetical Future Resident, and Seasonal Rancher.  The Recreational Hunter and Camper/Hiker 

receptors, which were evaluated, are absent from this list because these receptors fall below the risk 

thresholds listed above. 

It should be noted that grazing and recreational activities, such as hunting, camping and hiking, on the 

Ballard Site leased State lands are most representative of the current land uses possible at the Ballard Mine.  

Grazing and recreational activities also are the most likely future land uses for the Ballard Mine.  As 

indicated by the de minimis cancer risk and noncancer hazard estimates for the Recreational Hunter and 

Camper/Hiker receptors, these current and anticipated future land uses are not adversely affected at the 

Ballard Mine.  The Native American, Hypothetical Future Resident, and Seasonal Rancher were evaluated to 

determine if land use controls and/or remediation are required to protect potential future subsistence, 

residential or seasonal ranching land uses for the Ballard Mine, although such land uses, which were 

assumed to occur exclusively on the Ballard Mine area in the HHRA, are unlikely to occur in the future.  

Incremental cancer risk and noncancer HI estimates for the Native American, Hypothetical Future 
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Resident, and Seasonal Rancher are greater than 1x10-4 and 1, respectively.  Therefore, further evaluations in 

the FS of area-specific remedial alternatives, including institutional land use controls, will be required to 

protect these potential receptors/land uses on the Ballard Mine, proper.  Because the concentrations of 

constituents associated with excess risk for these receptors decrease rapidly in downslope directions from 

the mine dumps, it is not anticipated that current or potential future subsistence and residential or seasonal 

ranching land uses in the vicinity of the Ballard Mine are adversely impacted. 
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Medium Nature and Extent Identified Human Health Risk Feasibility Study 
Upland Soil Ballard Site: Adequately characterized, no 

additional investigation needed 
 
 
Ballard Shop: Adequately characterized, 
no additional investigation needed 

As, Ua 
Native American 
Hypothetical Future Resident 
Seasonal Rancher 
Naphthalene  
1,2,4-trimethylbenzene 
Hypothetical Future Resident 

Sufficient information to evaluate remedial alternatives, additional 
background data needed to help ensure that remedies are not 
overly conservative. 
 
Sufficient information to evaluate 
remedial alternatives, no additional investigation needed 

Riparian Soil Ballard Site: Adequately characterized, no 
additional investigation needed 

As 
Native American 

Sufficient information to evaluate 
remedial alternatives, no additional investigation needed 

Upland Vegetation Ballard Site: Adequately characterized, no 
additional investigation needed 
 
 
 
 
Ballard Shop: Adequately characterized, 
no additional investigation needed 

Sb, Cd, Se, U 
Culturally Significant Plantsb 
Native American 
Mo, Se, Tl  
Fruits and Vegetablesc 
Hypothetical Future Resident 
Trichloroethene (TCE) 
Fruits and Vegetables 
Hypothetical Future Resident 

Sufficient information to evaluate 
remedial alternatives, no additional investigation needed 
 
 
 
 
Sufficient information to evaluate remedial alternatives, no 
additional investigation needed 
 

Riparian Vegetation Ballard Site: Adequately characterized, no 
additional investigation needed 

As, Cd, Mo, Ni, Se, Tl, V 
Culturally Significant Plantsb 
Native American 
As, Cd, Se 
Aquatic Plantsd 
Native American 

Sufficient information to evaluate 
remedial alternatives, no additional investigation needed 

Surface Water Ballard Site: Adequately characterized, no 
additional investigation needed 

As 
Native American 

Sufficient information to evaluate 
remedial alternatives, no additional investigation needed 

Sediment Ballard Site: Adequately characterized, no 
additional investigation needed 

NA Sufficient information to evaluate 
remedial alternatives, no additional investigation needed 

Groundwater Ballard Site: Adequately characterized, no 
additional investigation needed 
 
 
Ballard Shop: Re-sample SB-07 based on 
PCE detection, assess additional 
monitoring in the area 

As, Se 
Hypothetical Future Resident 
As 
Seasonal Rancher 
None 

Sufficient information to evaluate 
remedial alternatives, no additional investigation needed 
 
 
Pending based on additional sampling  

Biota Ballard Site: Adequately characterized, no 
additional investigation needed 
 

As, Se, Tl 
Cattlee 
Seasonal Rancher 

Sufficient information to evaluate 
remedial alternatives, no additional investigation needed 

Notes: 
a Uranium is identified as a preliminary COC based on the results of the radiological risk evaluation performed in the Tier I HHRA. 
b Ingestion of culturally significant (CS) plants, grown in upland and riparian soil, was evaluated using measured conc. in upland and riparian CS plant species where available 
c Ingestion of fruits and vegetables, grown in upland soil and irrigated with groundwater, was evaluated for all soil and groundwater COPCs 

d Ingestion of aquatic culturally significant plants was evaluated for sediment COPCs by modeling uptake from sediment only, as no aquatic plant tissue data are available.   
e Ingestion of cattle grazed on upland pasture was evaluated with either surface or groundwater ingestion.   
 

TABLE ES-1  CONCLUSION SUMMARY BY MEDIUM  AND HUMAN HEALTH RISKS 
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ES4.3 Summary of Ecological Risks 

An ecological risk assessment (ERA) was performed using conservative assumptions to bound risks for a 

select group of ecological receptors that include mammalian and avian species that are present and could be 

exposed to contaminant of potential ecological concern (COPECs) found in the media at the Site.  The 

chemical-specific HQs for amphibians exposed to surface water COPECs at the Ballard Mine ranged from 

<1 to 101, with HQs calculated based on chronic aquatic life criteria that are protective of both acute and 

chronic effects.  Table ES-2, Mammalian and Avian Receptors with Incremental Ecological HQs>1, shows the 

range of Site-wide HQs for ecological receptors with HQs exceeding the EPA’s and IDEQ’s acceptable HQ 

of 1.  The mammalian receptors with HQs for any COPEC exceeding 1 include: long-tailed vole, deer 

mouse, raccoon, mink, and coyote.  Chemical-specific HQs for elk do not exceed 1.  Avian receptors with 

COPECs exceeding an HQ of 1 include: the American goldfinch, American robin, mallard duck, great blue 

heron, and Northern harrier.  Primary constituents of ecological concern (COECs) contributing to these 

risks include antimony, cadmium, chromium, copper, molybdenum, nickel, selenium, thallium, uranium, 

vanadium, and zinc.  Individual receptor-specific HQ estimates greater than 50 were associated with 

selenium (long-tailed vole and mink) and thallium (mink); individual receptor-specific HQ estimates 

between 20 and 50 were associated with antimony (mink), molybdenum (long-tailed vole and mink), 

selenium (American goldfinch and deer mouse) and thallium (deer mouse); and individual receptor-specific 

HQ estimates between 10 and 20 were associated with cadmium (deer mouse), total chromium (mink), 

molybdenum (deer mouse), selenium (American robin), thallium (long-tailed vole), and vanadium (American 

goldfinch and American robin).     

Mammalian Receptor HQ Range 
 Long-

Tailed 
Vole 

 

Deer 
Mouse 

 
Raccoon 

 
Mink 

 
Coyote 

 
Elk 

Site-Related < 0.1 - 91 <0.1 - 47 <0.1 - 1.2 <0.1 - 96 <0.1 - 1.4 <0.1 
Background <0.1 - 2.6 <0.1 - 4.3 <0.1 - 0.17 <0.1 - 25 <0.1 - 0.24 <0.1 

Avian Receptor HQ Range 
 American 

Goldfinch 
American 

Robin 
Mallard 
Duck 

Great Blue 
Heron 

Northern 
Harrier 

Site-Related <0.1 - 44 <0.1 - 16 <0.1 - 8.5 <0.1 - 9.0 <0.1 - 1.3 
Background <0.1 - 2.0 <0.1 - 1.3 <0.1 - 0.12 <0.1 - 0.39 <0.1 - 0.21 
Notes: 
Risk drivers are COPECs for which an HQ greater than the USEPA's and IDEQ's acceptable criterion of 1 was 
calculated and include Cd, Cr, Cu, Mo, Ni, Sb, Se, Tl, U, V and Zn. 
Bold indicates exceedance of IDEQ's and USEPA's acceptable ecological hazard criterion. 

These ecological risks estimates represent upper bound estimates that tend to “overestimate” Site risks.  For 

example, ecological HQ estimates calculated using background concentrations were greater than 1 for three 

TABLE ES-2  MAMMALIAN AND AVIAN RECEPTORS WITH ECOLOGICAL HQs>1 
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of six mammalian receptors, and for two of five avian receptors.  These calculations used the background 

concentration data set for the P4 Sites that are biased low because those data exclude any samples from the 

Phosphoria Formation, which is naturally elevated in COECs including the risk-drivers cadmium, 

chromium, selenium, uranium and zinc (Herring and Grauch, 2004).  If ecological HQ estimates were 

calculated using background concentrations that are representative of actual, pre-mining conditions at the 

Ballard Mine, the background HQ estimates would likely be higher than those background HQ estimate 

presented herein.     

ES4.4 Summary of Livestock Risks 

A livestock risk assessment (LRA) was performed to evaluate potential impacts of Site contaminants on 

grazing animals.  Beef cattle were selected as the livestock indicator receptor.   Although sheep may 

selectively forage on selenium hyperaccumulator plant species and episodes of mortality in sheep foraging 

on mine sites are well documented, beef cattle are more susceptible to selenium (Table ES-3) toxicity than 

sheep. Therefore, sheep were not quantitatively evaluated in the LRA. 

Risks were evaluated following the methods and assumptions used to model exposure for large herbivorous 

ecological receptors.  Beef cattle exposures were modeled for all COPECs identified in Ballard Mine 

surficial media; the only chemical with a Tier II HQ greater than 1 for beef cattle is selenium.     

TABLE ES-3  LIVESTOCK HAZARD SUMMARY 
 

 Site Related Background 
Selenium 2.5 0.036 
 

ES4.5 Information to Support the FS 

The nature and extent of contamination associated with the various media at the Ballard Site and the 

potential hazards posed to human health and ecological receptors have been sufficiently bounded to 

evaluate remedial alternatives in the FS.  The FS process used to evaluate and select remedial alternatives 

will be consistent with USEPA guidance and the RI/FS SOW.  However, there are three areas that may 

require more detailed evaluation.  Discussed below are the recommendations for further evaluation during 

the FS process.  

• Given the calculated risks associated with constituents such as arsenic and uranium, prior to 
preparing the RI Reports for the other P4 mine Sites, collection of additional background data 
inclusive of the Phosphoria Formation should be considered and these samples should be 
analyzed for not only total uranium, but uranium daughter products, in addition to the Site 
COCs and COECs.  A final Work Plan entitled Radiological Site and Background Investigations 
Sampling and Analysis Plan - Revision 2 FINAL was submitted in July 2014 (Radiological Site and 
Background SAP) for this use. 
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• Highly conservative, default EPA methods and assumptions were used to estimate 
concentrations of radiological daughter products of uranium in the Tier I HHRA (i.e., screening 
HHRA).  This approach resulted in risk estimates for uranium that likely are not representative 
of actual Site risks.  Direct measurement of uranium and its daughter products from on-site 
waste rock piles should be considered as described in the draft Radiological Site and Background 
SAP. 

• Based on the consideration of risks, further investigation of organic constituents at the Ballard 
Shop is not warranted.  However, because groundwater collected from SB-07 exceeds the PCE 
standard, and MBW-011 exceeds the bis(2-ethylhexyl)phthalate standard, at a minimum these 
locations should be resampled. Additional groundwater characterization may be needed if the 
presence of organic constituents is confirmed. [Note: preliminary data from the resampling 
indicated that bis(2-ethylhexyl)phthalate is not present in MBW011.  Complete validated data 
and associated conclusions will be presented in the 2014 DSR.]  
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1.0 INTRODUCTION 

This Ballard Mine Remedial Investigation Report (RI Report) has been prepared in accordance with the 

requirements of the Administrative Settlement Agreement and Order on Consent/Consent Order for 

Remedial Investigation/Feasibility Study (2009 CO/AOC; USEPA, 2009a).  The 2009 CO/AOC is a 

voluntary agreement between P4 Production, LLC (P4) (a wholly owned subsidiary of Monsanto 

Corporation) and the United States Environmental Protection Agency (USEPA), the Idaho Department of 

Environmental Quality (IDEQ), the United States Department of Agriculture, United States Forest Service 

(USFS), the United States Department of the Interior, United States Bureau of Land Management (BLM), 

the Shoshone-Bannock tribes (Tribes).  Collectively, the cooperating agencies are referred to as the Agencies 

and Tribes or A/Ts.    

The RI Report is a required document that presents the results of the remedial investigations (RI) that were 

conducted on media throughout the Ballard Mine Site (the Ballard Site).  Preparation of an RI Report for 

each of the three P4 mine sites (known collectively as the Sites) is specified in the 2009 CO/AOC in 

Appendix 1 Statement of Work (SOW), Task 3.c Site Characterization Deliverables. This RI Report 

documents the comprehensive mine-specific RI that was conducted at the Ballard Site per the approved 

Remedial Investigation/Feasibility Study Work Plan for P4’s Ballard, Henry and Enoch Valley Mines (the “RI/FS 

Work Plan”; MWH 2011).  The other two mines located to the northeast of the Ballard Site are the Henry 

and Enoch Valley Mines.  The Sites were mined for their phosphate ore between 1951 and 2003 and are 

located approximately 13 to 19 miles north-northeast of the City of Soda Springs in southeastern (SE) 

Idaho, as shown on Figure 1-1.  The Ballard Site is most southwest of the three mines and is the focus of 

this RI Report.  The Ballard Site and surrounding area is wholly on private or State lands (see Drawing 1-1).  

Because there are no USFS lands involved, their participation is less than at the other two Sites, which will 

be the subject of subsequent and separate RI Reports.   

The general objectives of the RI/FS, as described in the SOW and Work Plan, are: (1) to determine the 

nature and extent of contamination and any threat to public health, welfare, or the environment caused by 

the release, or threatened release, of hazardous substances, pollutants, or contaminants at or from the Sites, 

by conducting a remedial investigation; and (2) to determine and evaluate alternatives for remedial action, if 

any,  to prevent, mitigate, or otherwise respond to, or remedy, any release, or threatened release, of 

hazardous substances, pollutants, or contaminants at or from the Sites, by conducting a feasibility study.  

The RI and FS are interactive and may be conducted concurrently.  However, the RI is addressed in this 

document; the FS for the Ballard Site will be prepared following this document and remedial alternatives 

will be developed based on data and conclusions presented herein.   
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Figure 1-1  Site Location Map 

 

To completely identify the hazards associated by the Ballard Site, P4 conducted a Baseline Risk Assessment 

(BRA) comprised of (1) a Human Health Risk Assessment (HHRA) and (2) an Ecological Risk Assessment 
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(ERA) to assess the potential human health and ecological risks posed by the Ballard Site in the absence of 

any remedial action.  The HHRA and ERA have been prepared in accordance with Section 5.6 of the 

approved RI/FS Work Plan using relevant EPA guidance and exposure point concentrations developed 

from data collected at the Ballard Site.  The BRA is summarized in Section 6.0 and presented in Appendix 

A to this document. 

The 2009 CO/AOC requires that a draft BRA Report for the Ballard Site be submitted to the A/Ts for 

review and approval.  This RI Report incorporates and summarizes results of the site-specific HHRA and 

ERA and A/T approval of this document will be considered approval of the BRA. 

1.1  PURPOSE OF REPORT – RI AND BRA 

The purpose of the RI Report is to summarize the relevant data collected to characterize the Ballard Site 

using the guidance for conducting RI/FS (USEPA, 1988).  This report summarizes the results of field 

activities that characterize the Ballard Site sources of contamination, nature and extent of contamination, 

and the fate and transport of contaminants.  Included herein are data collected during the RI and prior to 

the RI during the previous Engineering Evaluation/ Cost Analysis (EE/CA) Site Investigation (SI).   

The data used in the RI are presented in the Data Quality and Usability Report (DQUR) and Data Approval 

Request (DAR) (MWH, 2010a) and in the RI/FS Work Plan that detailed the specific data to be collected to 

address identified data gaps from in the EE/CA SI data.  As discussed above, also included in this RI 

Report are the results of the BRA (which includes the HHRA and ERA). 

The purpose of the HHRA is to:   

1. Identify chemicals of potential concern that are considered to be most important to the human 

health evaluation. 

2. Conduct an exposure assessment to identify the pathways by which potential human exposure could 

occur and estimate the magnitude, frequency, duration of the exposure and the related uncertainties 

for contaminant toxicity (e.g., weight of evidence for a chemical’s carcinogenicity). 

3. Conduct a toxicity assessment to summarize the toxicity of the selected chemicals and the 

relationship between magnitude of exposure and adverse human health effects. 

4. Complete a risk characterization to integrate the toxicity and exposure assessments to estimate the 

potential risks to human health from exposure to chemicals in environmental media. 
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The purpose of the ERA is to:  

1. Evaluate the likelihood of adverse ecological effects occurring as a result of exposure to physical or 

chemical stressors. The ERA contains detailed information regarding the contact or co-occurrence 

of stressors to the biological community at the Ballard Site.  

2. Develop exposure profiles to identify ecological habitats and pathways of exposure.  

3. Characterize sources and distribution of stressors in the environment.   

1.2  REPORT ORGANIZATION 

This RI Report generally follows the suggested outline in Guidance for Conducting Remedial Investigations and 

Feasibility Studies under CERCLA, Interim Final (USEPA, 1988).  This RI Report consists of eight sections and 

four appendices, as described below: 

Section 1.0 Introduction – Describes the Ballard Site background, including regulatory framework, 
purpose/ objectives of the RI Report, and organization of this document. 

Section 2.0 Physical Characteristics of the Study Area – Provides descriptions of the mine facilities and 
operations, summarizes previous environmental investigations with potential relevance to the 
Ballard Site, and describes the physical characteristics of the Ballard Site and surrounding area, 
including: regional hydrology and geology, drainage and surface water hydrology, geology, 
hydrogeology, climate, demography and land use, and ecology. 

Section 3.0 Mined Area Investigations – Summarizes the specific studies and resulting data that are being 
used to characterize the Ballard Site and support risk assessment and feasibility studies.  

Section 4.0 Nature and Extent of Contamination –Describes the type (nature) and extent of 
contamination within individual media associated with the Ballard Site, as well as summarizing 
any data that describes the movement and persistence of contamination (e.g., speciation 
studies).  

Section 5.0 Contaminant Fate and Transport – Evaluates and describes the routes of potential 
contaminant migration, contaminant persistence in the migration pathway, and if migration is 
currently observed. 

Section 6.0 Risk Assessment Summary – Summarizes the human health and ecological risk assessments 
contained in Appendix A, which relates the remedial investigation data to risk. 

Section 7.0 Summary and Conclusions – Summarizes the preceding sections and presents conclusion 
based on results of the investigations and the risk assessments. 

Section 8.0 References – Lists the reference documents cited in this RI Report. 

Appendix A Baseline Risk Assessment –Human Health, Ecological, and Livestock Risk Assessments   
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Appendix B Ballard Mine Shop Area Investigation Technical Memorandum– Includes technical 
memorandum describing RI sampling program unique to the Ballard Site, which is not 
described in other documentation such as the Data Summary Reports. 

Appendix C Photographic Log of Surface Water Sampling Locations – this provides a visual record of the 
surface water sampling locations in and around the Ballard Site. 

Appendix D Trend Graphs – provides trend graphs for surface water and groundwater monitoring 
locations. 

Appendix E Comments and Comment Responses – this is the record of agency comments and P4’s 
comment responses.   

1.3  SITE BACKGROUND 

The Site background addresses the physical Ballard Site description, operational and regulatory history, and 

history of environmental investigation.  The physical site description presented below only provides the 

location and a brief summary.  A detailed description of the physical conditions at the Ballard Site is 

presented in Section 2.0. 

1.3.1  Site Description 

The Ballard Mine is located approximately 13 miles north-northeast of Soda Springs, Idaho in Caribou 

County (Figure 1-1).  The Ballard Site is accessed via the Blackfoot River Road, off of State Highway 34.  

The Ballard Mine is comprised of six external waste rock dumps, six open pits, an abandoned haul road, and 

the Ballard Shop Area which accounts for approximately 534 acres of disturbance (Table 1-1).  The 

disturbance area for the Ballard Mine generally is compact (opposed to linear) and has approximately equal 

dimensions in the north-south and east-west directions (approximately 1.4 by 1.4 miles).  The configuration 

of the mine pits and waste rock dump areas at the Ballard Mine are shown on Drawing 1-1.  Due to the age 

of the mine, vegetation has developed over most of the mine area with the exception of some mine pit areas 

and a few steep waste rock dump slopes.  P4 owns approximately 865 acres of surface rights and has a 

surface easement from the State of Idaho on an additional 360 acres.  These properties contain all of Ballard 

Mine (Drawing 1-1).  The adjoining properties are all privately-held ranching and farming properties.  The 

nearest downstream Federal land is a 40 acre BLM parcel approximately one mile southeast of the Site. 

Ancillary facilities remaining at the Ballard Mine include remnants of a partially paved haul road, various 

unimproved soft surface two-track roads, and the Ballard Shop Area consisting of a large garage/shop 

building, various small storage sheds and buildings, and a stockpile of slag from the P4 Soda Springs plant.   

A small office building was demolished in 2011. 
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TABLE 1-1  BALLARD MINE WASTE ROCK DUMP AND MINE PIT AREAS AND 
VOLUMES 

Waste Rock 
Dump/ 

Mine Pit(1) 

Net Fill  

Volume 

(cu. yd.) 

Net Excavated 
Volume 

(cu. yd.) 

Map Area(2) 

(sq. ft.) 

Surface Area(3) 

(sq. ft.) 

MWD080 4,990,000 --- 3,520,000 3,670,000 

MWD081 3,920,000 --- 2,060,000 2,180,000 

MWD082 3,040,000 --- 3,170,000 3,330,000 

MWD083 608,000 --- 727,000 760,000 

MWD084 1,140,000 --- 1,270,000 1,320,000 

MWD093 5,060,000 --- 2,860,000 3,030,000 

MMP035 --- 13,200,000 4,030,000 4,730,000 

MMP036 --- 5,850,000 2,680,000 2,970,000 

MMP037 --- 2,660,000 1,020,000 1,150,000 

MMP038 --- 21,800 56,200 60,200 

MMP039 --- 844,000 1,030,000 1,100,000 

MMP040 --- 1,230,000 905,000 982,000 

MMP035 In-Pit NA --- 1,129,363 1,162,395 

MMP036 In-Pit NA --- 891,515 917,238 

TOTAL(4) 18,800,000 23,800,000 23,300,000 25,300,000 

Acres: 534 581 

Notes: 

Calculated areas and volumes have been rounded to three significant figures. 

 (1) – Mine features are shown on Drawing 1-1.  

 (2) – Map area is the area in a horizontal (flat) map view. 

 (3) – Surface area is the 3D area that accounts for topographic variations (slopes). 

 (4) – Area of in-pit waste rock fills are not included in the total areas as this area is already captured in 
the excavated pit area. 

In-Pit = In pit waste rock dumps.  

--- = not applicable 

NA = not available, the pit topography prior to waste rock deposition is not available, so a volume 
cannot be calculated. 

  

1.3.2  Ballard Mining History 

The Ballard Mine is the oldest of P4’s closed phosphate mines.  The Ballard Mine is located in T7S, R42-

43E and was originally leased to the J. R. Simplot Company (Simplot) in December 1948 under federal 
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mineral lease BL 055875.  Simplot never developed the lease; and on May 23, 1951, Simplot assigned the 

lease to Monsanto, which started exploration and stripping in June 1951.  Mining started in 1952 on the 

southern portion of lease BL-055875 and expanded to the north.   

A second Ballard Mine BLM lease, I-05723, was issued to Monsanto in July 1955 to include additional 

phosphate ore deposits to the west.  In 1955, mining operations were initiated within lease I-05723 and were 

referred to as Ballard Mine Pit #1 or the West Ballard Pit (location number MMP035; Drawing 1-1).  

Ballard Mine Pit #1 contained the largest ore reserves and was operated for a longer period than any other 

pit at the Monsanto mine.  The Ballard Mine eventually consisted of several side-hill and open-pit 

excavations.  During the 1961-1962 mining season, a 470-foot-long conveyor belt was installed from the 

footwall of the Ballard Mine Pit #1 to the tipple level to improve hauling efficiency (Lee, 2001).  The 

loading facilities included tipples, screens, conveyors, weigh bins, and automatic samplers.  During 1964 and 

1965, Monsanto utilized a 45-inch horizontal auger to recover a limited quantity of ore that remained under 

the highwall in stripped-out pit areas.  Trucks hauled ore from the mine to the elemental phosphorus plant 

at Soda Springs using public roads until the private haul road was completed in July 1958. 

Mining continued at various locations on the two leases until Monsanto ceased mining activities at the 

Ballard Mine in 1969.  During the 17 years of mining, 10.4 million dry net tons of phosphate rock were 

mined and hauled to Monsanto’s elemental phosphorus plant at Soda Springs (Lee, 2001).  Approximately 

20 million cubic yards (MCY) of waste rock were stripped; of that amount, two MCY were used to backfill 

the pits, with the remaining 18 MCY hauled to the waste rock dumps (Lee, 2001).  The mining operations at 

the Ballard Mine predated the Idaho Surface Mining Act of 1971, as well as several federal mining-related 

regulations.  Monsanto relinquished both of the Ballard Mine mineral leases to the BLM in April 1984, and 

BLM accepted relinquishment in July 1984.   

1.3.3  Regulatory History 

Investigations to assess potential impacts of phosphate mining in SE Idaho on human health and the 

environment increased in 1996 after several horses were diagnosed with selenosis and subsequently 

euthanized.  Overburden and waste rock, which are byproducts of extracting phosphate ore from the earth, 

have the potential to release levels of selenium to the environment that exceed ambient background.   

These investigations were conducted on a regional basis and involved numerous phosphate mines in SE 

Idaho.  In 2004 the investigations began to focus on specific mines in the region, including the P4 mines.  

Investigations at P4's historic Ballard, Henry and Enoch Valley Mines were performed between 2004 and 

2009 as part of an EE/CA consistent with the Comprehensive Environmental Response, Compensation, 

and Liability Act of 1980 (CERCLA) and the National Oil and Hazardous Substances Pollution 
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Contingency Plan (NCP, 2003).  In 2009, P4 and the A/Ts determined that the RI/FS process under 

CERCLA was more appropriate for assessment of risk to the environment and human health, and the 

subsequent identification of remedies, if needed.    

During the early years of investigation, the majority of the regional investigations were conducted under 

direction of the Idaho Mining Association’s (IMA’s) Selenium Committee.  Regulatory agencies provided 

input and some oversight through the Interagency/Phosphate Industry Selenium Working Group.  In 2001, 

the regional investigation was transformed into an area-wide investigation performed by several phosphate 

mining companies belonging to IMA under the direction of IDEQ and other regulatory agencies pursuant 

to a CERCLA CO/AOC (2001 CO/AOC; IDEQ, 2001).  Effective October 24, 2003, the USEPA, IDEQ, 

USFS, and P4, the latter as Respondent, voluntarily entered into a new CO/AOC (2003 CO/AOC; USEPA, 

2003).  The 2003 CO/AOC provided for the performance of Site Investigations (SIs) and EE/CA 

programs that were consistent with CERCLA and the NCP (2003) for the P4 Ballard, Henry and Enoch 

Valley Mines.  On November 30, 2009, the 2003 CO/AOC was superseded by the 2009 CO/AOC for an 

RI/FS under CERCLA. 

1.3.4  Previous Investigations 

This section provides a chronological listing and summary of the studies and data collection activities 

associated with investigation programs implemented in the phosphate mining area of SE Idaho that are 

relevant to the Ballard Mine RI.  Much of the data collected at the Ballard Site and in the vicinity were 

associated with potential impacts from mining, with emphasis on selenium in the environment.  A number 

of studies conducted at other P4 Sites are mentioned for historical context and with recognition that data 

collected at other P4 and regional phosphate mining sites may provide insight into fate and transport 

behavior of primary constituents at the Ballard Site.   

All of the data listed in this section are relevant to the RI/FS at the Ballard Site; however, in some cases, 

only a small subset of the data is spatially relevant (i.e., within the potential area of impact associated with 

the Ballard Site).  In addition, data may be useful for some purposes and not others.  For example, surface 

water data from the early IMA studies are not as relevant as more recent data, because these data were 

collected from sampling locations that are more widely spaced with a regional approach in mind.  The recent 

sampling locations were selected with specific data quality objectives (i.e., to answer specific questions 

related to primary constituents at the Ballard Site).  However, the older data are useful in characterization 

and evaluating temporal trends.  The intent of this section is to present only the potentially relevant studies 

and data.  Determinations of data relevance for specific uses and discussions of data quality are provided in 

the Data Quality and Usability Report (MWH, 2010a).   
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1.3.4.1 Chronological Listing of Relevant Environmental Studies and Data 

Various studies have been conducted and data collected at and near the Ballard Site to assess the nature and 

extent of impacts from phosphate mining.  Early during the study period, regional and area-wide data needs 

were identified at meetings of the Interagency/Phosphate Industry Selenium Working Group (Working 

Group) and IDEQ’s Selenium Area-Wide Advisory Committee (Advisory Committee).  IMA's Selenium 

Committee then developed a plan and provided a draft to both the Working Group and Advisory 

Committee for review.  The IMA revised and finalized the plan based on Working Group and Advisory 

Committee comments before implementing the approved version.  In certain cases, the IMA used 

academics and other professional personnel from the University of Idaho to plan and implement biotic 

sampling events.  In two instances, the Idaho Department of Fish and Game (IDFG) planned and/or 

performed the required sampling. 

For the first three years, which included two and a half field years, the IMA regional investigation was 

undertaken voluntarily with the A/Ts reviewing and providing comment on all plans and reports.  In 2001, 

the IMA participating companies, including P4, signed an area-wide consent order (2001 CO/AOC) with 

IDEQ serving as the lead agency.  With this change in structure, the A/Ts had direct oversight and approval 

of the area-wide investigation efforts.  In 2003, P4 entered into a mine-specific AOC/CO (2003 CO/AOC) 

to conduct an EE/CA (USEPA, 2003) for the Ballard, Henry, and Enoch Valley Mines.  All investigation 

work undertaken in 2004 and since then has been, and continues to be, performed under the direct 

oversight and approval of the A/Ts.  With the implementation of the 2009 CO/AOC, the EE/CA was 

transitioned to a RI/FS and the USEPA became the lead agency. 

A number of other relevant studies have been conducted by governmental and academic entities, such as the 

USGS or the University of Idaho.  Data associated with mine-permitting studies (e.g., environmental impact 

studies) and studies conducted at other phosphate mines in the region may also be relevant, particularly 

studies that addressed geochemical or fate and transport issues.  These investigations and studies in some 

cases are referenced in this document, but they are not specifically discussed in this section. 

Most of the pre-2003 AOC data and study summaries are presented in various reports given to either the 

IMA or P4/Monsanto and are available in the public record.  The EE/CA process was halted before the SI 

reports were prepared; and therefore, not all SI data have been formally reported and approved by the 

A/Ts.  However, all of the post-2003 AOC data have been validated by procedures prescribed by the A/Ts.  

Pre-2003 AOC data have not been validated by methods approved by the A/Ts.  However, the A/T have 

agreed that certain elk, cattle and bird egg data collected before the 2003 AOC can be validated if needed.  
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Therefore, most of the pre-2003 AOC data are noted, but generally not used for characterization except in 

some instances where they are referenced to note temporal trends or variability.  

The specific investigation activities reports and data submittals that may be relevant to the RI/FS are as 

follows: 

1998 

• February - Fall 1997 Interim Surface Water Survey Report (MW, 1998) 

1999 

• December - 1998 Regional Investigation Report (MW, 1999) 

2000 

• October - 1999 Interim Investigation Data Report (MW, 2000) 

2001 

• April - 1999-2000 Regional Investigation Data Report for Surface Water, Sediment and Aquatic 
Biota Sampling Activities, September 1999 (MW, 2001a) 

• July - 1999-2000 Regional Investigation Data Report for Surface Water, Sediment and Aquatic 
Biota Sampling Activities, May-June 2000 (MW, 2001b) 

2002 

• March - Spring 2001 Area-Wide Investigation Data Summary (MWH, 2002a) 

• March - Analysis of Selenium Levels in Bird Eggs and Assessment of the Effects of Selenium on 
Avian Reproduction in Southeast Idaho (Ratti, et al., 2002)  

• July - High-Resolution Seasonal Surface Water Sampling Decision Memorandum (MWH, 2002b) 

• November - High-Resolution Seasonal Surface Water Sampling Decision Memorandum 
Supplement (MWH, 2002c) 

• December - Summer 2001 Area-Wide Investigation Data Summary (MWH, 2002d) 

• December - Final Area Wide Human Health and Ecological Risk Assessment, Selenium Project, 
Southeast Idaho Phosphate Mining Resource Area (TetraTech, 2002) 

2003 

• March - An Evaluation of the Effects of Selenium on Elk, Mule Deer, and Moose in SE Idaho 
(Kuck, 2003) 

2004 

• February – Area Wide Risk Management Plan: Removal Action Goals and Objectives, and 
Action Levels for Addressing Releases and Impacts from Historic Phosphate Mining Operations 
in Southeast Idaho (IDEQ, 2004a) 
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• June - P4 Production SI Seasonal Vegetation Investigation Memorandum (MWH, 2004a) 

• July - Chromium Speciation Sampling in Sediment, Riparian Soil, and Waste Rock Dump Soil 
Memorandum (MWH, 2004b) 

• July - Field Investigation Update July 2004 Mass Wasting Sampling Effort (MWH, 2004c) 

2005 

• April - Interim Surface Water and Sediment Investigation Data Submittal (2002-2003 Data) 
(MWH, 2005a) 

• June - Chromium Speciation Study in Pond Sediment, Stream Sediment, Stream Riparian Soil, 
and Waste Rock Dump Soil Memorandum (MWH, 2005b) 

2006 

• March - June 2005 Groundwater Data Submittal Memorandum (MWH, 2006a) 

• October - Data Gap Assessment for the Draft Interim Phase I SIs Evaluation Summary (MWH, 
2006b) 

• November - October 2005 Groundwater Data Validation Report Memorandum (MWH, 2006c) 

2007 

• February - Monitoring Well Installation Technical Memorandum for Final 2005 Phase II 
Supplemental SI Groundwater Work Plan (MWH, 2007a) 

• April - May 2006 Data Validation Report Memorandum (MWH, 2007b) 

• April - Waste Rock Dump Vegetation Sampling History Memorandum (MWH, 2007c) 

• October - Medium-Specific Data Summaries (MWH, 2007d) 

• November - Interim Phase I SIs Evaluation Summary (MWH, 2007g) 

2008 

• February - Pre-2004 Documents and Data Review and Summary (MWH, 2008a) 

• February - Draft - Geochemical Characterization of Phosphate Mining Overburden (TetraTech, 
2008) 

• December - Interim Report for Hydrogeologic Investigation Revision 3 – 2007 Hydrogeologic 
Data Collection Activities & Updated Conceptual Models (MWH, 2008b) 
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2009 

• August - 2007 and 2008 Data Summary Report (MWH, 2009a), including 

• Direct push sampling data summary reported in Appendix A 

• Surface water sampling data summary reported in Appendix D 

• Groundwater monitoring and sampling data summary reported in Appendix D 

2010 

• January – Final Data Quality Assessment – Pre-2004 Data 1999-2000 Elk Tissue Samples 
Technical Memorandum.  (MWH, 2010b) 

• May – Data Quality and Usability Report (DQUR) and Data Approval Request (DAR) – Final, 
Revision 2 (MWH, 2010a) 

2011 

• May – Remedial Investigation/Feasibility Study Work Plan for P4’s Ballard, Henry and Enoch 
Valley Mines. (MWH, 2011) including: 

• Direct Push Technical Memorandum (Appendix A1) 

• Soil and Vegetation Technical Memorandum (Appendix A2) 

• Well Installation Technical Memorandum (Appendix A3) 

• Well Testing Technical Memorandum (Appendix A4) 

2013 

• March – Ballard, Henry, and Enoch Valley Mine, Remedial investigation and Feasibility Study, 
Background Levels Development Technical Memorandum (MWH, 2013a). 

• July – Ballard, Henry, and Enoch Valley Mines, Remedial Investigation and Feasibility Study, 
2010-2012 Data Summary Report, Final (MWH, 2013b). 
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2.0 PHYSICAL CHARACTERISTICS OF THE STUDY AREA 

This section describes the regional physical characteristics and, as necessary, presents specific physical 

characteristics at individual locations and/or areas of interest in the immediate vicinity of the Ballard Mine.  

Summaries are presented for: (1) physiography, (2) surface features, (3) climate and meteorological 

information, (4) surface water hydrology, (5) geology, (6) soils, (7) hydrogeology, (8) ecology, (9) 

demographics and land and water use, (10) cultural and natural resources, and (11) background information 

on sources of contamination. 

2.1 PHYSIOGRAPHY  

The Ballard Site is located near the boundary between the Basin and Range and Rocky Mountain 

Physiographic Provinces.  The north-south trending transition between the two provinces occurs at the 

western edge of the Aspen Range (south of the Ballard Site), with the western region (Basin and Range) 

consisting of wide, deeply filled, flat basins separated by block-faulted mountains, and the eastern region 

(Rocky Mountain) consisting of subparallel folded mountain ranges separated by thinly-filled valleys (Mabey 

and Oriel, 1970; Fenneman, 1917).  West of the Ballard Site, the Basin and Range topography is influenced 

by large areas of flat laying volcanic basalts and is generally less mountainous than Rocky Mountain province 

to the east. 

Topography of the Ballard Site area is dominated by a medium gradient, north-northwest/south-southeast 

trending ridgeline at elevations ranging from approximately 6,300 to 7,000 feet above mean sea level (amsl) 

(Drawing 2-1).  Away from the ridgeline to the east and west, the Ballard Site is bounded by three relatively 

low-gradient drainage basins containing a number of ephemeral streams that originate from, or flow past, 

the Ballard Mine.  The drainages are associated with Long Valley Creek, Wooley Valley Creek, and the 

Blackfoot River.  On the northwestern edge of the Ballard Site, Long Valley Creek drainage leads generally 

northward to the Little Blackfoot River, which empties into the northeast corner of the Blackfoot Reservoir.  

The Wooley Valley Creek drainage discharges into the Blackfoot River southeast of the Ballard Site, which 

drains into the Blackfoot Reservoir.  The Blackfoot River is located south of the Ballard Site, and drainages 

on the southwestern portion of the Ballard Site flow directly to the Blackfoot River.  

The Ballard Mine encompasses approximately 535 acres of waste rock dumps, mine pits and service areas 

(Table 1-1).  Due to the age of the mine, vegetation has developed over most of the mine area with the 

exception of some mine pit areas and a few steep waste rock dump slopes.  The configuration of the mine 

pits and waste rock dump areas at the Ballard Mine are shown on Drawing 1-1.   
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2.2 SURFACE FEATURES 

The surface features at the Ballard Site are dominated by the remnant mine features as described in this 

section.  Lands adjacent to the Ballard Site are agricultural with grazing to the east and cultivated fields to 

the west.  Natural topography dominates the landscape north and south of the Ballard Site.  The P4 

Blackfoot Bridge Mine is being developed to the south of the Ballard Site on the opposite side of the 

Blackfoot River.  More distant from the Ballard Site, to the north, east and south, there are a number of 

other active and historic phosphate mines (including Henry, Enoch Valley, Dry Valley, and Conda to name 

a few). 

2.2.1 Waste Rock Piles and Mine Pits 

The configuration of the waste rock piles and pits is shown on Drawing 1-1.  There are six mine pits on the 

Ballard Site.  The largest pits are MMP035 (the West Ballard Pit) and MMP036 (Central Ballard Pit) located 

on the western edge and in the central portion of the Ballard Site, respectively.  Three smaller pits, 

MMP037, MMP039 and MMP040 are located in the eastern portion of the Ballard Site.  The MMP038 pit is 

a small pit located south of the western mine features.  Mine pit MMP035 is the largest of the mine pits.  It 

is a long linear pit with steep highwalls and a narrow bottom in the southern half, and a flatter bottom in the 

northern half.  The bottom is flatter in the northern portion in part because of waste rock backfill; although, 

the ore deposit configuration also affected the geometry.  The other mine pits are more irregular shaped.  

Mine pit MMP037 is pit shape, whereas, the remaining larger pits are better described as gouges in the 

hillside without large closed depressions.  The final pit, MMP038 is a small closed pit. 

Waste rock dumps on the Ballard Site have been segregated into six piles – MWD080, MWD081, MWD082, 

MWD083, MWD084, and MWD093.  Piles MWD080, MWD081 and MWD083 are contiguous along the 

western boundary of the Ballard Site.  Piles MWD082 and MWD084 are located along the eastern edge of 

the Ballard Site, and MWD093 is located near the center of the Ballard Site.  The waste rock piles on the 

Ballard Site are generally flat topped with angle of repose outer slopes.  Waste rock was also placed in mine 

pits MMP035 and MMP036.   

The areas and volumes of waste rock piles and pits provided in Table 1-1 were developed in 2008 and are 

reported in the 2007 and 2008 Data Summary Report (DSR; MWH, 2009b).  These volumes are an estimation 

of the mine area configuration based on available surface topographies from before and after mining.  The 

exceptions are areas of partial pit backfill in MMP035 and MMP036.  Because the final pit topography is 

unavailable, it is not possible to accurately calculate the volume of backfill in the mine pits.  Historical 

records indicate that approximately 18 MCY of mine waste rock were hauled to the external waste rock 

dumps, and 2 MCY were placed back in the mine pits (Lee, 2001).  The reported external volume correlates 
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well with the volume calculations based on current topography and pre-mine topography presented in 

Table 1-1. 

2.2.2  Slag 

Slag, resulting from the smelting of phosphate ore, is a lava-like rock containing primarily calcium and silica 

with small quantities of uranium and radium. These two elements are naturally present in the phosphate ore. 

Their presence in the slag causes it to emit very low levels of gamma radiation - a type of radiation similar to 

medical x-rays (Southeast Idaho Phosphorus Slag Program, 2014). It has historically been used extensively in 

SE Idaho both on industrial plant and mine sites for roads and backfill and for off-site construction 

purposes as aggregate in concrete and asphalt, roadbed fill, backfill, concrete in basements and building 

foundation, and railroad ballast. P4 voluntarily suspended the sale of slag in 1996.    

At the Ballard Site, crushed slag is stockpiled at the Ballard Shop has been used on P4 private lands for 

maintenance of haul roads and associated facilities parking lots.  

The use of slag from P4’s elemental phosphorus plant (where smelting is conducted) is consistent with the 

P4 Plant Site 1996 AOC.  In a November 23, 2005 letter, USEPA Region 10 reiterated in reference to the 

1996 AOC that Monsanto does not require EPA’s approval for usage of slag “on-site including mines, haul 

roads, and plant sites.”  P4 is unaware of any rule, regulation or agreement that prohibits or restricts the use 

of its slag in construction of haul roads or other facilities on private lands at the company’s mine or plant 

sites.  

As part of the HHRA for the P4 Plant Site (Montgomery Watson, 1996), USEPA evaluated on-site risks to 

workers (worker risk) within the operating portion of the Plant from exposure to uncontrolled releases of 

hazardous substances including slag.  The HHRA concluded that no uncontrolled releases were identified at 

the plant site which posed unacceptable threats to workers health or safety under current conditions 

(USEPA, 1997).  As a result when preparing the FS for the P4 Plant Site, no additional remedy 

considerations were given to the use of slag at the plant. 

The off-site use of slag in SE Idaho has been evaluated by the USEPA and other agencies over the last 

thirty years.  For off-Site residential risks, USEPA developed and released the Idaho Radionuclide Study 

(USEPA, 1990) that concluded citizens in Pocatello and Soda Springs Idaho could be at an elevated risk of 

getting cancer due to long-term exposure of slag. Based on this study, a Technical Work Group (TWG) of 

private, State, and Federal agencies was formed in 1992 to assist the EPA with further studies and 

development of Graded Decision Guidelines for Phosphorus Slag (Graded Decision Guidelines; TWG, 

1995).   
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The TWG recommendations in the Graded Decision Guidelines were based on three levels of exposure 

from phosphorus slag.  These levels (between 100 and 500 millirems per year) were based on established 

national and international guidelines.  As documented in the Graded Decision Guidelines, risks from radon 

were also considered when evaluating overall risk from radiation and risk reduction strategies. However it 

should be noted that because of its physical and chemical makeup, radon is not associated with 

phosphorous slag. 

A voluntary exposure study to assess off-site individual radiation dose, identify sources of radiation 

exposure (residential risks), and to locate and inventory phosphorous slag in the communities was started in 

1996 according to an EPA-approved Exposure Study Workplan. The individual dose results were used in 

combination with the Graded Decision Guidelines to help individuals decide what, if any, action should be 

taken to reduce radiation exposure from slag.   Actions based on the dose levels consisted of the following: 

• No Action 

• Education and Counseling 

• Attrition 

• Modification of Use 

• Remodeling, Shielding, or Partial Removal 

• Additional Living Space 

Several resources are available regarding the on-site (worker risk) and off-site (residential risk) from slag,  

including the Southeast Idaho Phosphorus Slag Program administered through the Southeastern Idaho 

Public Health agency as well as reports and studies submitted to federal and state agencies during the RI/FS 

performed at the Soda Springs Plant.   

2.2.3 Ancillary Facilities 

At this time, the only ancillary facilities remaining at the Ballard Mine are remnants of a partially paved haul 

road, various unimproved soft surface two-track roads, and the Ballard Shop Area consisting of a large 

garage/shop building, various small storage sheds and buildings, and a stockpile of slag from the P4 Soda 

Springs plant.   

The haul road travels from the Blackfoot River Road along the south side of the Ballard Mine to the mine 

pit on the east side (see Drawing 1-1).    The road is paved and/or improved dirt in various sections 

throughout its length.   
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The unimproved roads are located throughout the mine area providing access to the monitoring wells, 

springs, old vegetation test plots, and other Ballard Site features.  These may be informal tracks or cut and 

fill (or cast) roads that were developed with earth moving equipment.  These roads were developed directly 

on whatever surface material is present and are not considered separate features for characterization. 

The Ballard Shop Area is comprised of the remnants of the mining administrative facility, maintenance 

facilities, and ore loading operation.  The maintenance facility was operated as a shop for heavy trucks and 

mining equipment from approximately 1952 to 1989 for both the Ballard and Henry Mines.  Since the 

Henry Mine closure, the shop area has been used intermittently for storage.  The former maintenance/truck 

shop building is still present.  This building has a concrete pad and foundation and currently is used by P4 to 

store construction and maintenance materials and miscellaneous items.  P4 will continue to use this facility 

for storage in support of the Blackfoot Bridge Mine Operations.   Adjacent to the truck shop was an unused 

office building, which was demolished in 2011.  Around the remainder of the shop area are several small 

sheds (both open and closed) that are used to store drill core, agricultural equipment, and miscellaneous 

items.  Four rail boxcars sit approximately 750 feet north of the main shop area.  These boxcars are used for 

storing ore samples.  Crushed slag is also stockpiled in the shop area.  This stockpiled slag is being used for 

maintenance on haul roads and associated facilities consistent with accepted uses on P4’s plant site and 

other P4 facilities per the 1996 P4 Soda Springs Plant’s AOC as discussed above.  There is a modular 

constructed mine office building located on a undisturbed P4 land  approximately 1500+ feet to the 

southeast of Ballard Shop location, adjacent to the Blackfoot River Road.  

2.2.4 Surface Cover and Vegetation  

Based on the 2009 investigations, surficial material on waste rock dumps at the Ballard Mine consists mainly 

of an approximate 2:1 mixture of weathered brown shale and black shale. The weathered brown shale is 

typically weathered rock stripped from the near surface to reach the ore beds of the Meade Peak Member of 

the Phosphoria Formation, and the black shale is typically the waste shale that was located between and 

immediately above and below the Meade Peak Member ore beds.  There are occasional areas (approximately 

two to five percent of any individual dump) which are covered in dominantly black shale.  Areas of black 

shale occur most often in waste rock dumps MWD080 and MWD081.  Black cherty shale covers up to five 

percent of the area of some dumps and occurs most often at dumps MWD082 and MWD093.  The shale is 

primarily derived from the Cherty Shale Member of the Phosphoria Formation from above the Meade Peak 

Member.  Limestone and sandstone typically are found only as cover near the base of Wells Formation 

highwalls.  Dolomite or limestone boulders are present primarily near the edges of highwalls and pits.  Many 

areas with brown shale or mixtures of brown shale and black shale cover have weathered to resemble 
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incipient topsoil; although, topsoil specifically placed as cover was not observed in 2009, nor is there any 

record of any soil cover having been placed.      

The depth of weathering in the rock cover where soil characteristics are developing is typically one to two 

feet thick on the tops of dumps and on gentle slopes.  These flatter areas are covered mostly with a mixture 

of weathered brown and black shale.  Soil-like material on steeper slopes is typically less than or equal to six 

inches thick, consisting of black shale or cherty shale.  Slopes at angle-of-repose are predominately 

unweathered black shale and cherty shale.   

The vegetative cover is relatively dense in some areas consisting mainly of grass and forbs species and with 

other areas possessing a higher percentage of woody species.  The following species are the most common: 

• Pascopyrum smithii: western wheatgrass 

• Dactylis glomerata: orchardgrass 

• Bromus tectorum: cheatgrass 

• Bromus inermis: smooth brome 

• Medicago sativa: alfalfa 

• Achillea millefolium: western yarrow 

• Geranium viscosissimum: sticky geranium 

• Lappula occidentalis: flatspine stickseed 

• Amelanchier alnifolia: serviceberry 

• Artemisia tridentata: big sagebrush 

• Populus tremuloides: quaking aspen 

• Purshia tridentata: antelope bitterbrush  

The vegetation at the Ballard Mine is a combination of planted (shrub and trees) and seeded (e.g., alfalfa), 

along with volunteer vegetation from seeds blown in from the surrounding area. 

Several steep slopes, primarily highwalls and angle-of-repose slopes in the southern portion of the Ballard 

Site, are unvegetated.  Detail information on the soil and vegetation surveys conducted in 2009 can be found 

in the Appendix A2 of the RI/FS Work Plan.  The vegetation cover was subsequently altered in 2012 by a 

rangeland fire.  The vegetation in portions of the Ballard Site, including parts of MMP035, MWD080, 

MWD093, and MMP036, were burned.   
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2.3  CLIMATIC AND METEOROLOGICAL INFORMATION 

The climate of SE Idaho is semi-arid with hot summers and cold winters.  The climate is strongly influenced 

by topography, which in turn influences wind patterns, temperature, and precipitation.  North trending 

mountain ranges in the region create a natural barrier for water-saturated Pacific air masses.  The rain 

shadow effect causes the Snake River Plain region to be semi-arid with a middle latitude steppe climate.  

Precipitation during the colder months is generally in the form of snow, while precipitation during the 

summer is primarily associated with localized, orographic thunderstorms. 

Meteorological data are not available directly from the Ballard Site.  However, meteorological data are 

available for the nearby Blackfoot Bridge Mine (Table 2-1).  The Blackfoot Bridge location is approximately 

two miles southwest of the Ballard Site across the Blackfoot River with the station located at approximately 

6,350 feet amsl.   Precipitation is spread through the year with spring and summer having some of the wetter 

months.  The data collected at the Blackfoot Bridge Mine suggests that the average annual precipitation in 

the Ballard Site vicinity is on the order of 13 inches per year.  However, this is based on only nine and a half 

years of data.  Other data from the Enoch Valley Mine meteorological station, five miles to the northeast, 

suggest a slightly higher average up to 20 inches per year, and the analysis conducted for the Blackfoot 

Bridge EIS, suggest the longer-term average for the Blackfoot Bridge/Ballard Site area may be upward of 17 

inches per year (BLM, 2011).   Based on the Blackfoot Bridge meteorological data, July and August are the 

warmest months of the year, while December and January are the coldest.  Average temperatures range 

from average minimums of 7.9 degrees Fahrenheit (ºF) in December to average maximums of 80.9ºF in 

July.  
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  Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Annual 

Avg. Monthly 
Precipitation 

(in.) 
0.96 0.99 1.52 1.48 1.31 1.74 1.20 1.54 1.43 0.93 0.88 1.22 13.8b 

Avg. Monthly 
Min. 

Temperature 
(ºF) 

14.8 15.6 23.0 28.6 36.7 45.3 55.4 52.4 44.4 33.5 23.6 15.0 32.0 

Avg. Monthly 
Temperature 

(ºF) 
21.7 22.9 31.3 38.0 47.1 56.9 68.1 65.4 56.5 42.6 31.5 21.6 41.5 

Avg. Monthly 
Max. 

Temperature 
(ºF) 

29.1 31.1 40.3 48.1 57.6 67.8 80.0 78.0 68.5 52.1 39.4 28.1 51.2 

Notes: 
a – Period of record is 2004 – 2013 
b – Average annual total precipitation 

2.4  SURFACE WATER HYDROLOGY 

A limited amount of surface water occurs on the Ballard Site in the form of small streams and manmade 

ponds.  The Ballard Site is not transected by any streams or rivers nor does it contain any natural lakes or 

ponds. 

2.4.1 Streams and Rivers  

The surface water flows near and on the Ballard Site are primarily associated with locally derived 

stormwater, snowmelt, and spring discharge.  The Ballard Site is a headwater area with small, generally 

ephemeral, streams flowing towards larger drainages off the Ballard Site.  Most of the headwater streams in 

the area only flow during snowmelt runoff; however, a few are fed by perennial springs.  Various waste rock 

dump seeps and springs along the flanks of the Ballard Site contribute some flow to a number of perennial 

and ephemeral streams.  The streams that commonly have flow are primarily located on the southwestern 

and southeastern edges of the Ballard Site.   In many cases, the smaller, sometimes ephemeral streams were 

not identified on United States Geological Survey (USGS) maps; for the purpose of characterization, they 

have been given informal designations.  Table 2-2 provides the discharges and seasonal differences at 

sampling locations on the main streams at the Ballard Mine.    

TABLE 2-1  AVERAGE PRECIPITATION AND TEMPERATURE AT BLACKFOOT BRIDGEa 
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 Year 
Ballard Creek Wooley Valley Creek 

MST067 MST066 MST090 MST089 MST088 

 
 

Annual 
Runoff 

Discharge 
(cfs) 

2004 0 0 0.0098 0 dry 

2006 0.10 0.62 -- 3.4 6.2 

2007 0 0.064 0.054 0.026 dry 

2008 0.034 0.12 0.071 0.26 2.4 

2009 0.064 0.34 1.2 6.62 -- 

2010 dry 0.18 0.28 0.46 -- 

2012 0.0039 0.22 0.06 0.02 -- 

 
 

Annual 
Baseflow 
Discharge 

(cfs) 

2004 dry dry -- dry -- 

2006 -- -- -- -- -- 

2007 dry 0 dry dry dry 

2008 dry dry dry dry dry 

2009 -- -- -- -- -- 

2010 -- -- -- -- -- 

2012 -- -- -- -- -- 

Notes: 
cfs = cubic feet per second 
dry = no water present 
0 = water present but there was no observed flow or flow was so small as not to be 
measurable with standard equipment. 
-- = Location not included in sampling program for this year. 
• Stations are arranged with upstream locations on a stream first. 
• Runoff measurement are typically in May and baseflow measurements typically in 

September. 
• Monitoring locations shown on Drawing 2-1. 

 

These small drainages originating from the Ballard Site flow to one of three drainage basins adjacent to the 

Ballard Site: Long Valley Creek, Wooley Valley Creek, and the Blackfoot River (Drawing 2-1).  Long Valley 

Creek leads generally northward to the Little Blackfoot River, which flows into the Blackfoot Reservoir.  

The northwest corner of the Ballard Site is a headwater area for the Long Valley Creek drainage.  However, 

the Ballard Site contributes very little flow to this drainage, and monitoring locations with measureable flow 

to the drainage have not been identified on Ballard Site.  Long Valley Creek is monitored downstream of the 

Ballard Site.  

Wooley Valley Creek discharges into the Blackfoot River southeast of the Ballard Site. The Ballard Site is in 

a headwater area of Wooley Valley Creek, and Wooley Valley Creek is the primary drainage along the eastern 

edge of the Ballard Site. Wooley Valley Creek reaches the Blackfoot River during the snowmelt and peak 

runoff periods in the spring, but is often dry in the summer and does not contribute significant flow to the 

Blackfoot River for the rest of the year.    

TABLE 2-2  BALLARD MINE SURFACE WATER DISCHARGES 
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The Blackfoot River is located south of the Ballard Site, and surface water from the southwestern corner of 

the Ballard Site flows directly towards the Blackfoot River located approximately one mile to the south at its 

nearest point.  Three minor drainages combine just southwest of the Ballard Site to form a single drainage 

that enters the Blackfoot River.  This drainage does not have a formal name, but has informally been called 

Ballard Creek in the past. Monitoring station MST066 is located on this drainage just below the confluence 

of the three minor drainages.     

The Blackfoot River is formed by the confluence of Diamond Creek and Lanes Creek, and begins nearly 1.5 

miles upstream of the Angus Creek confluence and 9.5 miles upstream of the confluence with Wooley 

Valley Creek.  The total reach of the Blackfoot River is approximately 13 miles from the confluence of 

Diamond Creek and Lanes Creek to where the river discharges into the Blackfoot Reservoir.  Reaches 

upstream of the Angus Creek confluence are considered Ballard Site background and are void of any surface 

water discharge from the P4 Sites.  However, there are other drainages to the Blackfoot River (up and 

downstream of the Angus Creek confluence) that have been impacted by other mine sites.  These streams 

include State Land Creek, Trail Creek, Slug Creek, Dry Valley Creek, East Mill Creek, and Spring Creek.  

The first location where water may enter the Blackfoot River from the Ballard Mine is the Wooley Valley 

Creek confluence. Figure 2-1 provides the flow data from 2001 through 2013 at USGS Gaging Station 

13063000 for the Blackfoot River, which is co-located with P4 monitoring location MST019 below all 

surface flows associated with the Ballard Site. 

During the 2001 to June 2013 period at the USGS gaging station, the minimum flow in the Blackfoot River 

has been as low as 5 cubic feet per second (cfs), and the maximum gaged flow was 1,570 cfs.  High flows 

occur associated with the spring snowmelt event with the peak flow lasting only a few days (typically less 

than a week) often in late April or May.  The recession portion of the hydrograph lasts approximately three 

months and baseflow occurs in by July or August. Baseflow is typically approximately 30 to 50 cfs, but as 

noted above can be less than 10 cfs in drought years. 

The Little Blackfoot River is remotely related to the Ballard Site, and as noted above may receive flow from 

the NW corner of the Ballard Site. The headwaters of the Little Blackfoot River are nearly four miles to the 

northeast of the point where it discharges into the Blackfoot Reservoir.   
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Figure 2-1  Surface Water Flows in the Blackfoot River at USGS Gaging Station 13063000 
(MST019) 

 

All of the surface water flows in the vicinity of the Ballard Site are directed to the Blackfoot Reservoir either 

via the Blackfoot River or the Little Blackfoot River.  Blackfoot Reservoir is used to irrigate agricultural land 

in the area.  Water released from the Blackfoot Reservoir continues in the Blackfoot River channel until its 

confluence with the Snake River, approximately 37 miles to the northwest.  The streams in the vicinity of 

the Ballard Site are shown on Drawing 2-1. 

2.4.2 Mine Area Ponds   

Five small ponds and one closed pond are present on the Ballard Site.  These ponds are listed in Table 2-3, 

locations are shown on Drawing 1-1, and photographs of the stations are provided in Appendix C.  A 

majority of these ponds are seasonal and are dry by late summer.  They vary in size from less than 0.1 acres 

(MSP059) to approximately 0.21 acres (MSP062) and have varied riparian vegetation and vegetation 

densities surrounding them.  Some have riparian habitats dominated by willows suited for some wildlife, 

whereas MSP013 is a barren depression that is often dry, with no significant riparian vegetation.  Stock pond 

MSP010 was fenced off and backfilled by P4 in 2010 and replaced with an agricultural well located to the 

north of the Ballard Site. 
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Potential overflow locations are listed in Table 2-3 for ponds that may overtop during a runoff or extreme 

storm event.  These are anticipated directions of flow in case overtopping occurs, but these flow patterns 

have not been observed.   Several of the ponds have formed in mine pits or similar restricted basins, and 

there is no reasonable expectation that they will overtop.  These locations are noted as closed basins.   

 

2.5  GEOLOGY 

The Ballard Site is located nearly on the boundary between the Basin and Range and Rocky Mountain 

Physiographic Provinces, and the geology in the Ballard Mine area is transitional between these provinces.  

The geology of the area is characterized by linear, north-trending, fault-bounded ranges and basins formed 

by extensional tectonism.  This extensional tectonism overprints an earlier period of compressional 

tectonics that included major overthrusting associated with the Bannock Thrust Zone in southeast Idaho, 

which resulted in synclinal-anticlinal folds and some faulting during the Upper Cretaceous and Paleocene 

periods.  The principal stratigraphic units in the area of the Ballard Site range in age from Mississippian to 

Quaternary and are described in Table 2-4. 

  

TABLE 2-3  BALLARD MINE AREA PONDS 

Pond Mine Site ID 

Approx.  
Area 

(acres) Perennial  
Potential Overflow 

Location Use/Features 
Dredge 
Pond Ballard MSP010 <0.10 No Closed basin. Backfilled and fenced 

in 2010 

Upper Elk 
Pond 

Ballard MSP011 0.17 No Tributary to Blackfoot 
River 

Supports many 
willows, below waste 
rock. 

Lower Elk 
Pond Ballard MSP012 0.14 No Tributary to Blackfoot 

River 

Supports many 
willows, below waste 
rock. 

NE Pond Ballard MSP013 <0.10 No Tributary to Wooley 
Valley Creek 

In grassy area below 
waste rock, shallow, 
quick to dry. 

Pit #4 
Stock Pond Ballard MSP059 <0.10 No Closed basin 

Small un-backfilled pit 
pond, supports many 
willows. 

Pit #6 
Pond Ballard MSP062 0.21 No Closed basin 

Small, in partially 
backfilled pit, supports 
many willows. 
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AGE FORMATION MEMBERS GENERAL DESCRIPTION HYDROGEOLOGIC 
CHARACTERISTICS 2 

C
E

N
O

Z
O

IC
 

Quaternary 
ALLUVIUM 

(Qal and Qw) 
-- Alluvium or colluvium. Supports local groundwater flow system. 

Quaternary/ 
Tertiary 

BASALT 
(Qb) 

-- Basalt flows, basalt ash. 
Can support intermediate groundwater flow 
system where fractured, but generally 
supports local systems. 

M
E

S
O

Z
O

IC
 

Triassic 

THAYNES 
( t) 

Several Members 
Mostly limestone with sandstone 
layers.  Some siltstone and shale 
members.   

Supports intermediate groundwater flow 
system. 

DINWOODY FM 
( d) 

Upper Unit 
Gray, fossiliferous limestone 
interbedded with olive-brown 
calcareous siltstone. 

Supports intermediate groundwater flow 
system. 

Woodside Shale 
Reddish-brown siltstone and shale.  
Discontinuous in program area. Does not support groundwater flow system. 

Lower Unit 
Olive-brown calcareous siltstone and 
shale with thin-bedded limestone. 

Supports intermediate groundwater flow 
system. 

P
A

LE
O

Z
O

IC
 

Permian 
PHOSPHORIA FM 

(Pp) 

Retort Phosphatic 
Shale 

Phosphatic shale.  Discontinuous in 
area of Ballard Site. 

Does not support groundwater flow system.  
Low hydraulic conductivity layer. 

Cherty Shale 
Thin-bedded dark-brown to black 
cherty mudstone, siliceous shale and 
argillaceous chert. 

Does not support groundwater flow system.  
Low hydraulic conductivity layer. 

Rex Chert 
Thick-bedded black to white chert 
with some mudstone and some 
limestone lenses. 

May support isolated groundwater flow in 
highly fractured areas. 

Meade Peak 
Phosphatic Shale 

(Ppm) 

Dark-brown to black mudstone, 
limestone and phosphorite.  Meade 
Peak member is typically mined. 

Does not support groundwater flow system.  
Low hydraulic conductivity layer. 

Permian/ 
Pennsylvanian 

PARK CITY FM 3 Grandeur 
Limestone 

Light gray dolomite and cherty 
dolomite with some sandstone.  
Discontinuous in area of Ballard Site.  
Mapped with Wells Fm. 

May support a flow system.  It appears to be 
present at Ballard, but not Henry or Enoch 
Valley Mines. 

WELLS FM 
( w) 

Upper Unit  
( wu) 

Light gray to reddish-brown 
sandstone, some interbedded 
limestone and dolomite. 

Supports groundwater flow systems, which 
may be regional. 

Lower Unit ( l) 
Medium bedded gray cherty 
limestone, some interbedded 
sandstone. 

Supports groundwater flow systems, which 
may be regional. 

Mississippian 
BRAZER OR 

MONROE CANYON 
FM (Mb) 

Brazer Limestone 

Light gray limestone with 
interbedded sandstone, occasionally 
with grey and green shale.  
Not exposed or intersected by drilling 
in the area of the Site. 

-- 

Notes: 
1.  Stratigraphy based on Ralston, et al., 1980 and Ralston, et al., 1983. 
2.  Notes on hydrologic characteristics are based on several sources of information.  Information not available for all units. 
3.  Often mapped as part of the Wells Formation. 

 

  

TABLE 2-4  GENERALIZED STRATIGRAPHY OF THE PROJECT AREA 1 
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Ranges in SE Idaho are generally composed of deformed Paleozoic and Mesozoic sedimentary rocks, 

including thick marine clastic units, cherts, and limestones.  The valleys are largely filled in with Quaternary 

alluvium and colluvium that overlie Pleistocene basalt flows in some places.  Thick basaltic flows of the 

Snake River Plain region and rhyolite domes south of the Blackfoot Reservoir and west of the Ballard Site 

comprise most of the remaining volcanic sequences in the region.  Massive accumulations of marine 

sediment occurred during the Paleozoic era over a large area of eastern Idaho, southwestern Montana, and 

northern Utah.  During Permian times the Phosphoria Formation was deposited, creating the western 

phosphate field which includes the SE Idaho phosphate resource area.  The Phosphoria Formation has four 

members (from oldest to youngest): the Meade Peak Phosphatic Shale, Rex Chert, Cherty Shale, and Retort 

Phosphatic Shale.  The Meade Peak Member, which ranges in thickness from about 55 to 200 feet, is the 

source of most of the extracted phosphate ore.  This is the oldest member of the Phosphoria Formation and 

is typically overlain by either the Rex Chert or the Cherty Shale.  The Retort Member is discontinuous and is 

found in the northern and eastern parts of the region but not in the vicinity of the Ballard Site (USGS and 

USFS, 1977).  

The most important mineral commodity in the area is the phosphate rock of the Meade Peak Phosphatic 

Shale Member of the Phosphoria Formation.  This rock is comprised of carbonate fluorapatite minerals that 

occur as nodules, pisolites, oolites, pellets, and fossil fragments, along with organic matter and quartz, 

muscovite, and calcite as accessory minerals, and very small amounts of such metals as vanadium, uranium, 

chromium, nickel, and rare earths.  Minor phases, such as pyrite and sphalerite, also have been identified in 

the deposit (Piper, 2001). 

Another significant sedimentary unit in the area is the Triassic Dinwoody Formation, which is made up of 

upper and lower units consisting of limestone, siltstone, and shale layers.  The lower Dinwoody Formation 

directly overlies the Phosphoria units in the stratigraphic section.  The upper and lower units are often 

separated by a distinct layer of Woodside Shale.   

The Meade Peak Member of the Phosphoria Formation is underlain by the upper unit of the Wells 

Formation, which consists of sandstone interbedded with limestone and dolomite.  In some locations, the 

Grandeur Limestone of the Park City Formation is present above the Wells Formation and is usually 

considered part of the Wells Formation for mapping purposes. 

Regional geologic mapping of the program area was conducted in 1927 by the USGS (Mansfield, 1927).  

Subsequent mapping programs in the area were conducted by Hovland (1981), and Oberlindacher, et al., 

unpublished.  Mine area geology is presented in Drawing 2-2.  Field observations and boring logs, at the 

local scale, have been used in updating the mine-specific conceptual hydrogeologic models, cross-section 
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drawings, and in determining locations of proposed wells.  Discrepancies between Drawing 2-2 and other 

drawings and field observations may exist.  The Ballard Mine area is more structurally complex than the 

other phosphate mines in the area (e.g., the Henry and Enoch Valley Mines), which developed along linear 

northeast trend exposures of the Phosphoria Formation.  The steeply dipping character of the geology in 

the mine areas and the faulted nature of the Ballard Site are illustrated in the general cross section provided 

in Drawing 2-3.  The geology map of the Ballard Site was derived largely from Hovland (1981) and 

augmented with the regional maps presented by Mansfield (1927) and Oberlindacher, et al. (unpublished). 

2.6  SOILS 

Factors that influence the development of soil across the area are bedrock, surface geology, slope and slope 

aspect, and climate.  Loess (windblown silt particles) from the Snake River Plain greatly affected the 

pedogenesis on the leeward (east) side of the Aspen Range to the south side of the Ballard Mine.  The 

steeply dipping geologic strata have contributed to large-scale soil and rock movement, and thereby 

influenced the continuity of soils on the flanks of the mountain ranges.  As stated in the Blackfoot Bridge 

EIS (BLM, 2011), a more recent factor influencing soil development is vegetation, which controls the 

quantity and decomposition of plant detritus and affects the weathering of parent materials.  

Soils in the vicinity of the Ballard Site are typically brown clayey, gravely and cobbly loams (USDA, 1990).  

Coarse fragments in the subsoils range from pebbles to cobbles and vary in percent by volume.  The soils 

are moderately deep and well drained.  The surficial soil on the Ballard Site waste rock deposits is variable 

percentages of rock that was extracted during mining.  Some of the rock has begun to weather to soil-like 

material.  The composition of the soil on the mined areas is discussed extensively in Section 4.1. 

2.7  HYDROGEOLOGY 

The groundwater system in the region can be divided into (1) local shallow groundwater systems within 

basin-fill alluvium, (2) shallow to deep intermediate systems within sedimentary bedrock units, and (3) 

regional groundwater flow systems within deeper sedimentary bedrock units.  Local systems generally are 

recharged and discharge within a single adjacent ridge and valley area.  An example of an intermediate flow 

system is one that is recharged on one side of a ridge and then discharges to an adjacent valley on the 

opposite side of the ridge, whereas regional systems may transmit groundwater over large distances through 

multiple interconnecting valleys.  The principal hydrostratigraphic units near the Ballard Site range in age 

from Mississippian to Quaternary in age and are described in Table 2-4 along with the type of flow system 

they commonly support.   

Remedial Investigation Report for the Ballard Mine   Page 2-15  
November 2014 



 

The alluvium and colluvium in the valleys can be up to approximately 150 feet thick and are recharged by 

direct precipitation and shallow flow from the topographic high points (i.e., the area ridges).  The alluvial 

groundwater systems may interact directly with the local surface water systems in the valleys with gaining 

and losing sections of streams at different locations.  This is characteristic of the alluvial valley on the east 

side of the Ballard Site.  Where the bedrock sedimentary units contact alluvium, groundwater will similarly 

move between the alluvium and bedrock depending on the hydraulic characteristics of the units and the 

hydraulic gradients at different locations.  The alluvial groundwater mostly acts as unconfined and 

groundwater flow generally mirrors surface topography with surface water flow directions from high areas 

to low areas.  However, because of alternating clayey and sandy bedding in the alluvium, deeper zones may 

be locally semi-confined or confined.  During the drilling conducted at the Ballard Site and at other P4 

mines, a transitional contact zone has been observed between the alluvium and weathered bedrock.  This 

zone that contains disintegrating rock often has a higher hydraulic conductivity than the overlaying alluvium, 

with the alluvium acting as a confining unit.   

Basalt beds are located near and at the surface within the basin west of the Ballard Site.  These beds may 

have relatively high hydraulic conductivity (due to fractured flow and in-situ weathering) and are in direct 

hydraulic communication with the overlying alluvial system when it is present.  As a result, the basalts are an 

integral part of the shallow hydrogeologic system and are commonly the uppermost saturated unit.   The 

basalts adjacent to the west boundary of the Ballard Site, are a local topographic high that direct surface 

water, and apparently shallow groundwater, southward toward the Blackfoot River, or northward to Long 

Valley Creek and the Little Blackfoot River (Drawing 2-2).  This hydrologic divide is approximately located 

to the west and parallel to the Monsanto haul road. 

In the bedrock units, the Dinwoody, Phosphoria, and Wells formations are the principal sedimentary 

formations in the area of the Ballard Site through which significant groundwater flow may occur.  Previous 

hydrogeologic research conducted in the area generally indicates the following regarding potential bedrock 

groundwater systems in the area: 

• The Dinwoody formations typically support intermediate groundwater flow systems (Ralston et 
al., 1977; Ralston et al., 1980). 

• The Phosphoria Formation does not support any major groundwater flow systems; however, the 
Rex Chert Member may transmit groundwater where locally fractured (Ralston et al., 1977; 
Ralston et al., 1980).  The main ore-bearing unit of the Phosphoria Formation, the Meade Peak 
Phosphatic Shale, is relatively impermeable due to low vertical hydraulic conductivity (Ralston et 
al., 1980). 
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• The Wells Formation supports a regional groundwater system (Ralston et al., 1977; Ralston et 
al., 1980).  The Wells Formation has the highest hydraulic conductivity compared to the other 
bedrock units in the region (BLM, 1999). 

In general, the groundwater flow systems in the Dinwoody Formation are separated from the deeper Wells 

Formation by the low hydraulic conductivity of the Phosphoria Formation (in particular the Meade Peak 

Member).  This causes the upper flow systems in the Thaynes and/or Dinwoody formations to be typically 

local or intermediate in extent, while the lower flow system in the Wells Formation may commonly be 

regional. 

It should be noted that the above descriptions are generalities.  For example, the Wells Formation can 

support local or intermediate systems, and the Dinwoody or Thaynes Formations can support local flow 

systems.  However, the converse cases are generally not known (e.g., alluvium is unlikely to support a 

regional or intermediate flow system). 

Recharge to the bedrock units generally occurs along outcrops, particularly along topographically high ridges 

and flows downward, typically along the dip of the geologic beds.  Eroded, steeply dipping beds are more 

likely to be significant zones of recharge when compared to flat laying beds because of the differences 

between permeability parallel and perpendicular to the bedding.   

Groundwater flow through bedrock units is controlled by several factors, including the hydraulic properties 

of the units (i.e., with bedding and cross bedding hydraulic conductivities) and hydraulic gradients, the areal 

extent, thickness and orientation of the geologic units, as well as structural controls such as folding, 

fracturing, and faulting.  Fracturing of bedrock units (especially chert, mudstone, and limestone) has the 

potential to create secondary permeability and increase the hydraulic conductivity in an otherwise low-

conductivity unit.  Faulting in the bedrock units (i.e., where movement or displacement has occurred) also 

can create flow barriers where gouge has formed as the result of rock grinding together.  Some faults may 

have associated fracturing or dilatant zones that enhance permeability.  Generally, the larger the fault 

displacement or more compressional a fault (e.g., thrust faults versus normal faults), the more likely it will be 

to have significant gouge and be a flow barrier.  Factors such as rock type, depth, hydrostatic pressure, and 

other geologic conditions also can influence the hydrogeologic character of a fault or fault zone.  The 

bedrock at the Ballard Site is extensively faulted with high angle faults creating numerous fault blocks that 

may be hydrogeologically isolated.   

Any flow systems encountered in the Phosphoria Formation will not be regional in extent but could be 

intermediate or local in some cases.  It is most likely that where groundwater is encountered in the 

Phosphoria Formation, it is isolated, structurally-controlled, and thereby generally confined to specific beds 
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or units.  Regardless, flow vertically through the Phosphoria Formation (i.e., perpendicular to bedding) is 

expected to be very limited due to the presence of low permeability shale and mudstone beds.  The potential 

risk and associated potential groundwater contamination in this type of system is much less than in the more 

laterally extensive flow systems associated with the other bedrock units.  As such, the current conceptual 

models and hydrogeologic investigations are not focused on flow within the Phosphoria Formation.  

Previous studies in the Southeast Idaho Phosphate Resource Area have indicated that spring discharge to 

surface water from the Phosphoria Formation is an infrequent occurrence (Winter, 1980; Ralston et al., 

1980).  Approximately 2% of spring discharge and total stream gain was found to be supplied by the 

Phosphoria Formation regionally (Winter, 1980). 

2.8  ECOLOGY 

This section briefly discusses the biological resources in the Southeast Idaho Phosphate Resource Area 

extracted from TetraTech (2002).  The 1998 Regional Investigation Report (MW, 1999) also presents a detailed 

discussion of the regional ecology. 

The vegetation in the Southeast Idaho Phosphate Resource Area is transitional between the Great Basin 

vegetation to the south and the Rocky Mountain vegetation to the north (MW, 1999).  The six vegetation 

types within the Southeast Idaho Phosphate Resource Area are a result of elevation, moisture, temperature, 

soil type, slope, and aspect.  A list of plant species found in the Southeast Idaho Phosphate Resource Area is 

presented in Table A.1 of Appendix A of MW (1999).  Based on previous investigations, the Southeast 

Idaho Phosphate Resource Area contains or supports about 75 species of mammals, 272 species of birds, 16 

species of reptiles, 16 species of fish, and seven species of amphibians (USGS and USFS, 1977; USFWS 

1985, 1997; and Idaho Conservation Center Data Base (ICCDB) 1999, all as cited in MW, 1999).   

The only threatened and endangered species occurring in Caribou County is the Canada lynx (Lynx 

canadensis), listed as threatened (USFWS, 2008).  The gray wolf (Canis lupus) is an experimental/non-

essential population and is not listed as endangered.  In addition, it should be noted that the greater sage-

grouse (Centrocercus urophasianus), listed as a candidate species, and the North American wolverine (Gulo gulo 

luscus), listed as a proposed species, could both potentially occur on the Ballard Site.  No sightings of either 

species have been observed or reported to P4 to date. 

2.9  DEMOGRAPHY AND LAND USE 

Farming and ranching are the dominant land uses in the vicinity of the Ballard Site, although public 

recreation is important on the adjacent federal/state lands.  The primary public recreational use is hunting.  
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Mining is the principal use of the area with active mining being conducted by P4, as well as Agrium, in the 

vicinity of these legacy mines. 

Potential water resource uses in the Ballard Site area include industrial use, irrigation, stock watering, 

recreational use, wildlife use, and cold-water biota use.  Groundwater use in the vicinity of the Ballard Site is 

dependent on several variables, including population and land use, availability and quality of surface water, 

and availability and quality of groundwater.  Near the Ballard Site, groundwater use generally is limited to 

livestock watering.  Farming consists of dry land crops that often are not irrigated.  In the valleys 

surrounding the mined areas, groundwater is primarily used for livestock watering, limited domestic use, and 

mine site water supply. 

The area surrounding the Ballard Site is sparsely populated.  The largest nearby population center is Soda 

Springs, Idaho, which is located 12 miles to the south-southwest of the Ballard Site.  The unincorporated 

community of Henry is located about six miles to the north-northwest of the Ballard Site.  Outside of these 

areas, the population largely resides on scattered ranches and farms. 

Soda Springs is the largest community in Caribou County and accounts for nearly half of the county 

population.  The 2010 Census (U.S. Census, 2010) counted 3,058 residents, with a majority being between 

20 and 64 years old.  Table 2-5 illustrates the age, sex, and racial distributions in Soda Springs.  

Phosphate mining, manufacturing, agriculture, and related industries comprise the main economic base of 

Soda Springs.  Thus, the economy largely depends on available natural resources.  Of the 2,355 residents 

above the age of 16, 1,255 are in the labor force; 75 of these are in the forestry, agriculture, fishing and 

hunting, or mining industries, with 274 in manufacturing.  In 2010, 2.4 percent of the labor force was 

unemployed.  Table 2-6 summarizes the employment distribution by the various economic sectors in Soda 

Springs. 
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2.10 CULTURAL AND NATURAL RESOURCE FEATURES 

Cultural resources are often equated with archaeology, but also include cultural landscapes, historical 

records, social institutions, expressive cultures, and old buildings.  SE Idaho is located within the Snake 

River and Salmon River culture area of the northern Great Basin (Butler, 1986).  The Ballard Site is located 

in the Central Rocky Mountains at the edge of this culture area.  As stated in the Blackfoot Bridge EIS 

(BLM, 2011), the chert and porcellanite facies of the Phosphoria Formation in SE Idaho are not important 

TABLE 2-5  AGE, SEX, AND RACIAL DISTRIBUTION IN 2010 FOR SODA SPRINGS, IDAHO 

TABLE 2-6  EMPLOYMENT DISTRIBUTION BY ECONOMIC SECTOR IN 2010  
FOR SODA SPRINGS, IDAHO 
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archeological resources due to the low number of fossils and impurities found in the formation.  The rocks 

were not of adequate quality to be attractive to early area inhabitants for stone tool manufacture.  Additional 

details of the cultural resources, including the prehistoric context of SE Idaho, are documented in the 

Blackfoot Bridge EIS (BLM, 2011).   

In a historic context, the first recorded Euroamericans to arrive in SE Idaho were fur trappers and explorers 

in the early 1800s.  By the 1840s, immigrants to the west coast were following the trails identified by these 

early trappers and explorers; consequently, the Hudspeth cutoff of the Oregon and California trails passed 

directly through Soda Springs.  Mormon pioneers began to settle the area in the 1860s followed by an influx 

of gold miners into the 1890s.  Soda Springs became a major supply center for miners in the area from 1870 

to 1920.   

The encroachments of these Euroamerican settlements led to displacement of the native peoples in the area, 

primarily the Shoshone and Bannock Tribes. The Fort Hall Reservation, north of Pocatello, was established 

in 1863. The Fort Bridger Treaty, which was a Peace Treaty between the United States and the Shoshone 

and Bannock Tribes, was established in 1868. Part of the Treaty Rights resulting from the Fort Bridger 

Treaty was intended to preserve the rights of the Tribes to hunt, fish, gather, and practice other traditional 

land uses. It was written that these activities were to occur in unoccupied federal lands. Through this, the 

Shoshone Bannock Tribes continue to gather traditional use plant species and vegetation. The Federal 

government has an obligation to consult with the Shoshone and Bannock Tribes on issues that could have a 

bearing on their traditional use of the land in the area of the Sites or that could impact their Treaty Rights.   

2.11  SOURCES OF CONTAMINATION 

The sources of contamination are discussed in this section.  These sources include the native geologic 

materials (i.e., bedrock) and the physical mining landforms that have been created by mining the native 

bedrock. 

2.11.1 Phosphoria Formation 

The primary known/recognized source material of contaminants associated with phosphate mining in SE 

Idaho is the Meade Peak Member of the Phosphoria Formation (see Table 2-4 for a stratigraphic column).  

In particular, the waste shale between ore horizons contributes much of the loading from primary 

constituents.  This is in part because the middle or center waste shale (CWS), as it is known, represents a 

significant portion of the overburden that is stockpiled when the ore is removed, and this shale is enriched 

with primary analytes, most notably selenium.  It is also noted that in undisturbed and pre-mining areas, the 

enriched concentrations of constituents likely will contribute to an elevated background constituents in soils 
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overlying the Meade Peak Member and may result in elevated concentrations of constituents downslope of 

Meade Peak outcrops in soil and stream sediment and possibly groundwater and surface water.  Thinner 

waste shale beds above and below the ore horizons also contribute.  Figure 2-2 depicts the relevant portion 

of stratigraphic section associated with mining activities in SE Idaho.  A presentation of the geology and 

origin of the Middle Permian Phosphoria Formation is given in Hein, et al. (2004b) with a synopsis of the 

stratigraphy in Section 2.5, above.  This study and the subsequent studies discussed in this section focus on 

the lithogeochemical composition of the in situ rock unless otherwise indicated. 

The general lithogeochemistry of the Meade Peak Member is summarized in Herring and Grauch (2004) in 

which 11 major elements and 21 trace elements are evaluated and discussed.  These researchers note that 

concentrations of cadmium, chromium, selenium, silver, uranium, and zinc are   “exceptionally” enriched in 

the Meade Peak Member compared to the world-wide shale average.  It is specifically noted that the range 

of selenium mean values for the individual ore and waste shale units (upper, center, and lower waste shale, 

and upper and lower ore) is 39 to 68 parts per million (ppm; approximately equivalent to milligrams per 

kilograms dry weight; mg/kg dw), compared to a shale average of approximately 0.8 ppm (Herring and 

Grauch, 2004).   

  

Remedial Investigation Report for the Ballard Mine   Page 2-22  
November 2014 



 

Figure 2-2  Stratigraphic column of phosphate ore horizons at the Enoch Valley Mine 

 
 Notes:  

Ave. % P – Average percent phosphorus  
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The selenium concentrations are relatively evenly distributed in the Meade Peak section, although the lowest 

mean concentration is in the lower waste shale.  For the other exceptionally enriched elements noted, the 

range of mean values in the Meade Peak Member compared to shale averages of Herring and Grauch 

(2004)1  are included in Table 2-7. 

Element 

Average Concentrations in Meade Peak 
Section  

(mg/kg or ppm) 
Average Concentration for Typical Shale  

(mg/kg or ppm) 
Selenium 39 to 68 0.8 

Cadmium 22 to 112 0.3 

Chromium 525 to 1470 100 

Silver 4 to 14 0.1 

Uranium 26 to 108 3 

Zinc 763 to 3,349 150 

The averages for other elements in the Meade Peak Member that are not “exceptionally enriched,” but have 

potential environmental significance are: 

Antimony – 6 (1.5) Arsenic – 25 (15) 

Barium – 175 (600) Cobalt – 6 (10) 

Copper – 93 (58)  Mercury – 0.41 (0.4) 

Manganese – 248 (600)  Molybdenum – 35 (5) 

Nickel – 288 (60) Lead – 15 (25) 

Thallium – 3 (1.4) Vanadium – 590 (200) 

 (in ppm with the black shale average used for comparison in parentheses) 

Of the elements identified as exceptionally enriched, a section of the Meade Peak Member measured and 

sampled at the Enoch Valley Mine indicates that selenium and silver concentrations are relatively uniform 

throughout the ore and shale beds.  Whereas, cadmium, uranium, and zinc tend to be more concentrated in 

the ore beds with the highest concentrations tending to be in the lower ore.  Chromium appears slightly 

more concentrated in the center waste shale (Herring, et al., 2001). 

1 Herring and Grauch (2004) considered both the world-shale composite averages and the North American shale composite 
averages when selecting an average value for comparison. 
 

TABLE 2–7  TRACE ELEMENT CONCENTRATIONS IN MEADE PEAK MEMBER AND TYPICAL SHALE 
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Perkins and Piper (2004) also summarized lithogeochemical data from the Meade Peak Member.  Their 

statistical summary is presented in Table 2-8 for analytes of interest.  Included in this table for comparison 

are the background concentrations developed for the RI, which are presented and discussed in Section 4.0 

and were developed in MWH (2013a).  The background levels do not include samples from over soils 

formed over the Phosphoria Formation.  It is apparent that the Meade Peak bedrock is enriched in all the 

soil analytes of interest compared to the soils in the area of the Sites (Table 2-8).  It follows that waste rock 

derived from the Meade Peak Member and soils formed over the Meade Peak Member are similarly 

enriched.  These element enrichments are well known and the Meade Peak Member has been evaluated for 

mining for elements other than phosphorous, most notably vanadium (Desborough and Poole, 1983).  

Element Mean 
Standard 
Deviation Minimum Maximum 

Sample 
Count 

(n) 

RI Soil 
Background 

Level 
Arsenic 26 31 5 400 209 11.5 

Cadmium 59 88 1 590 278 8.61 

Chromium 1,038 1,064 21 10,000 279 32.7 

Cobalt 9.2 9.9 1 108 212 17.7 

Copper 86 75 1 540 279 37.5 

Molybdenum 49 90 1 694 276 3.45 

Nickel 206 193 10 1,400 279 37.8 

Selenium 61 68 0.7 406 216 1.8 

Silver 5.1 4.9 1 36 225 0.225 

Uranium 51 54 <100 328 180 1.61 

Vanadium 538 926 12 11,000 279 38.4 

Zinc 1208 1,440 13 9,400 279 173 

Notes: 

All concentrations in mg/kg. 

Data and statistics from Perkins and Piper (2004). 

RI background and risk screening levels are presented and discussed in Section 4.0.Sample analysis by ICP-
AES or ICP-MS except for selenium and arsenic which were by hydride generation-AAS. 

Antimony, boron, manganese, mercury, and thallium are RI soil analytes of interest, but data are not presented 
for these elements in Perkins and Piper (2004). 

Other useful lithogeochemical data on the Meade Peak Member rocks at the nearby Enoch Valley Mine are 

available in Grauch, et al. (2001) and Herring, et al. (1999).  Because of its proximity the stratigraphy at the 

Enoch Valley Mine likely is similar to the Ballard Site.  These studies provide useful points of reference, 

because a similar study has not been conducted at the Ballard Site.  The Grauch, et al. (2001) document 

TABLE 2-8  SUMMARY STATISTICS FOR MEADE PEAK MEMBER SAMPLES 
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provides a detailed 194-foot-long stratigraphic section through the Meade Peak Member section of the 

Phosphoria Formation at the Enoch Valley Mine.  This section is supplemented with approximately four 

semi-quantitative X-Ray Fluorescence (XRF) analyses per foot along the section.  Analyses for 13 elements, 

including selenium, molybdenum, nickel, and zinc, were obtained.  Because the analyses were semi-

quantitative, the results are less useful for absolute concentrations but provide a detailed indication of trends 

within the section and beds with relatively more elevated concentrations.  The Herring, et al. (1999) 

document compared weathered and unweathered Meade Peak Member rocks at the Enoch Valley Mine. 

The stratigraphic relationship of the ore and CWS is shown on Figure 2-2.  Typically, the mining activities 

are extended to the depth where the Grandeur Tongue Dolomite or the Wells Formation is encountered.  

Therefore, significant quantities of dolomite or limestone are excavated only when it is required for mine pit 

stability.  However, this quantity can be significant.  Much of the waste rock is the CWS, along with thinner 

shale beds that overlie and underlie the phosphate ore horizon (i.e., the hanging and footwall muds, 

respectively).  As the mine pit is expanded, the Rex Chert and Cherty Shale members, and possibly 

Dinwoody Formation rocks become proportionally more significant in the waste rock.  For some mine pits, 

these rocks overlie the Meade Peak Member and can represent the largest proportion of the waste rock. 

The upper Phosphoria Formation Rex Chert and Cherty Shale lithogeochemistry is presented in Hein, et al. 

(2004a), and the document includes a presentation of the geochemistry of these units at the Enoch Valley 

Mine.  The mean concentrations observed in the Rex Chert and Cherty Shale at Enoch Valley are: 4.37 ppm 

for arsenic, 18.3 ppm for selenium, 297 ppm for chromium, and 282 ppm for zinc.  Cadmium, silver, and 

uranium data are not reported.  It is noted that the higher selenium concentrations are from rocks 

transitional to the Meade Peak; without the transitional rocks included in the means, the average selenium 

concentration is less than 1 ppm.  It is also stated that other elements of environmental interest occur at 

concentrations near or below the shale average. 

Whole rock lithogeochemical data have also been collected in association with the Blackfoot Bridge EIS, 

which is located to the southwest of the Ballard Site across the Blackfoot River.  The elemental 

concentrations were determined for 28 elements for geologic materials within the Blackfoot Bridge project 

area including alluvium, rhyolite tuff, Rex Chert, Grandeur Tongue/Wells Formation and the various ore 

and waste rock horizons in the Meade Peak Member of the Phosphoria Formation (Whetstone, 2009).  The 

ranges presented for the Meade Peak and Rex Chert members are consistent with Herring and Grauch 

(2004) and Hein, et al. (2004a).  The Blackfoot Bridge data are discussed further in the following section.  

The leachable elements in the Meade Peak Member were evaluated in Herring (2004) for rocks collected 

from measured sections at the Enoch Valley Mine (two sections and one core) and two other mines: the 
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Rasmussen Ridge Mine, adjacent to Enoch Valley Mine; and the Dry Valley Mine, southeast of the Henry 

Mine (one section each) (Figure 1-1).  It was observed that selenium, cadmium, and zinc are most leachable 

from unweathered rocks.  The study indicated that oxidation after excavation from a mine is not needed for 

the initial release of selenium and other trace elements. 

Uranium is also known to be elevated in the Phosphoria Formation, and is of potential environmental 

concern.  Uranium is known to be associated primarily with phosphatic deposits because hexavalent 

uranium complexes well with dissolved phosphate.  Phosphate rock contains phosphorite, a form of the 

mineral apatite, which is known to accommodate uranium.  Uranium is present in the phosphate ores of SE 

Idaho and can be concentrated during the refinement process prior to processing.  USGS researchers have 

analyzed Phosphoria Formation ore for uranium.  This analysis has shown uranium concentrations ranging 

from 26 to 108 ppm with the highest concentrations occurring in the ore beds (Herring and Grauch, 2004).  

2.11.2 Waste Rock 

As described in Section 1.3.3, studies have been conducted that provide data on the character and behavior 

of waste rock at and/or near the Ballard Site.  A recent study has been conducted at the Enoch Valley Mine 

where the waste rock was drilled and various geochemical, hydrological, and physical measurements were 

collected throughout the waste rock profile (Tetra Tech, 2008).  A second useful study was a baseline 

geochemistry study conducted for the Blackfoot Bridge EIS.  The results of this study were reported in 

Whetstone (2009) and BLM (2011).  Some of the key findings related to waste rock from these studies are 

summarized below.   These studies provide some insight into to the processes that may also be occurring at 

the Ballard Site.  

Enoch Valley Waste Rock Study 

The chemical composition of the rock units at the Enoch Valley Mine is a good initial characterization of 

the potential source composition for the Ballard Site.  However, specific analyses of the waste rock as it 

occurs in the waste rock dumps are potentially more useful.  The waste at the Enoch Valley Mine has been 

studied in some detail to evaluate attenuation, removal, and movement of selenium in phosphate waste rock 

(Tetra Tech, 2008).  In the spring of 2006, the Enoch Valley Mine pit backfill MWD091 was drilled and 

sampled to a depth of 343 feet to collect chemical and physical data on the waste rock.  The mine pit 

bottom was encountered at 341 feet below grade.  Samples were collected and analyzed for total and 

leachable organic carbon, total and leachable selenium, acid generating and neutralizing potential, net 

neutralizing potential, sulfur species, moisture content, grain size and soil moisture retention.  Notable 

geochemical conclusions from 13, two-foot-long composites collected between five and 343 feet below 

ground surface (bgs) are: 
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• The waste rock in the mine pit backfill is net neutralizing on average with no samples 
characterized as acid generating. 

• Total organic carbon ranged from not detected at less than 0.1% to 8.8%, and leachable organic 
carbon ranged from not detected at less than 1 mg/L to 3 mg/L. 

• Total selenium concentrations ranged from 0.79 to 139 mg/kg with leachable selenium ranging 
from not detected at 0.0001 mg/L to 0.119 mg/L. 

• Sulfur ranged from not detected at less than 0.01% to 2.08%. 

In addition, oxygen (O2), carbon dioxide (CO2), and relative humidity were monitored between 36.5 and 

312.5 feet (bgs) at 10 locations in June and August of 2006.  The oxygen content in the waste rock at 36.5 

feet bgs ranged from 2.2% in June to 9.2% in August and quickly decreased with depth.  At 80.8 feet bgs 

oxygen content ranged from 0.5% in June to 0.7% in August.  Carbon dioxide exhibited a reverse 

relationship, being lowest at 36.5 feet bgs ranging from 6.3 to 6.6% and generally was above 8% from 80.8 

feet bgs to 312.5 feet bgs.  The relative humidity ranged from 33 to 67%.  The depleted oxygen and elevated 

carbon dioxide with increasing depth suggests that microbial decomposition of organic matter is occurring 

in the pit backfill along with limited air circulation.  It should be noted that the carbon dioxide 

concentrations also may be affected by the presence of carbonate minerals in the rock.  However, the 

depleted oxygen content with elevated carbon dioxide and the net neutralizing character of the waste rock 

suggest that processes associated with sulfide oxidation are probably not significant below more than a few 

feet from the surface.  These data indicate that leachable selenium is readily available. 

Blackfoot Bridge Baseline Studies 

It is reasonable to assume that the geology of the Phosphoria Formation and associated units are similar 

between the proposed Blackfoot Bridge Mine and the Ballard Site, because of their close proximity and 

because data from rock representative of waste rock at the Blackfoot Bridge Mine are generally 

representative of the Ballard Site.  As part of the baseline study, composite samples were collected from 

bore holes and test pits; and various tests were conducted to evaluate possible chemical impacts from 

exposing these rocks to the surficial environment (primarily in waste rock dumps).  The data directly 

provide insight into the waste rock composition at a location very similar to the Ballard Site before any 

exposure to surficial weathering. 

An extensive data set was developed for the elemental content of the waste and ore units at Blackfoot 

Bridge.  Analyses were conducted for 28 elements, including cadmium, selenium and other elements of 

environmental concern, for ten units.  Some of the individual units tested were alluvium, rhyolite tuff, Rex 

Chert (including Cherty Shale), upper waste shale, upper ore, CWS, lower ore, lower ore partings, lower 
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waste shale, and Grandeur Tongue/Wells Formation.  The individual elements were assessed among the 

individual units.   

Of the trace elements detected, it was noted that antimony, arsenic, cadmium, chromium, copper, lead, 

mercury, silver, strontium, and uranium were most concentrated in the ore beds.  Nickel, selenium, and zinc 

were most concentrated in the waste shale.  Molybdenum was concentrated in the ore and waste shale.  It 

was also noted that arsenic, cadmium, copper, molybdenum, nickel, phosphorous, selenium, strontium, 

sulfur, uranium, and zinc concentrations were above world-wide shale averages (Whetstone, 2009; BLM, 

2011).  Chromium was not noted as being above the world-wide average given in the report, but it appears 

that it should also have been included in the list.   

Whetstone (2009) provides an extensive discussion of the elemental abundances by rock type.  The 

following trends were noted for the waste rock units and those elements considered “elevated” compared to 

shale averages by the USGS (Herring and Grauch, 2004): 

• Selenium - highest concentrations occurred in the CWS with an average concentration of 47 
mg/kg (within the USGS Meade Peak range given by Herring and Grauch [2004]) 

• Cadmium - highest concentrations occurred in the lower waste shale with an average 
concentration of 78 mg/kg (CWS was 19 mg/kg; and within the USGS range) 

• Chromium - highest concentration occurred in the CWS with an average concentration of 469 
mg/kg (less than the USGS range) 

• Silver - approximately 5 mg/kg in most of the waste rock units (within the USGS range) 

• Uranium - averaged approximately 24 mg/kg in the waste shale, being much more enriched in 
the ore units (93 mg/kg in the lower ore; within the USGS range) 

• Zinc - highest concentration occurred in the lower waste shale with an average of 2,154 mg/kg 
(CWS was 1,002 mg/kg; within the USGS range) 

Leaching studies were also completed and documented in the Blackfoot Bridge baseline study.   Results 

from the synthetic precipitation leaching procedure (SPLP; EPA Method 1312) indicate that selenium could 

leach from the waste rock units in concentrations exceeding the State of Idaho freshwater criteria of 0.005 

mg/L.  Specifically, the CWS produced leachate concentrations up to 0.1 mg/L selenium.  These results are 

significant in that this procedure is commonly used to simulate the leaching that occurs when precipitation 

first contacts the rock, and it represents readily soluble and transportable selenium. 

In addition, column leaching studies conducted for the Blackfoot Bridge EIS provided data about the 

behavior of the waste rock in the environment.  For the study, 14 leaching columns were constructed which 

evaluated various waste rock and ore stockpile compositions.  Six of the leaching columns were 
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characteristic of waste rock in unsaturated conditions, and three were characteristic of waste rock in 

saturated conditions.  Two columns represented unsaturated ore stockpiles from different stages of the 

mining plan, and three were quality control columns (a blank and two duplicates).  The size and surface area 

of the materials in the leaching columns were evaluated, and this test material was found to be coarser than 

what would be encountered during mining operations, but acceptable for this testing.   

The unsaturated columns were leached through eleven, 19-day cycles.  Each cycle required 14 days of 

solution application, two days of drain down, and three days of aeration.  The saturated columns were 

similarly cycled through eleven, 19-day cycles consisting of 14-day solution application and a five-day rest 

(BLM, 2011). 

These studies concluded that total dissolved solids (TDS), sulfate, cadmium, copper, iron, manganese, 

nickel, selenium, and zinc may be released from waste rock units at concentrations of potential 

environmental concern.  Actual observations from the Ballard Site in surface water and groundwater, 

discussed in Sections 4.3 and 4.5, suggest that this conclusion may not be directly correlative to field 

conditions at the Ballard Site.  For example, several of the metals are elevated in the column effluent but are 

rarely observed to be elevated above the Blackfoot Bridge EIS screening levels (Whetstone, 2009) in actual 

aqueous environmental samples originating from the Ballard Site (i.e., copper, iron, manganese, nickel, and 

zinc).   

The results of the column studies also indicated markedly different behavior for saturated versus 

unsaturated waste rock conditions.  Initial flushing was observed in both the unsaturated and saturated 

columns as was expected based on the SPLP and soluble selenium (Herring, 2004) testing previously 

discussed.  The first one to three leaching cycles exhibited higher concentrations of TDS, sulfate, and 

metals.  With the exception of iron and manganese, which may be more mobile in lower oxygen 

environments, metals were less mobile in the saturated conditions and more mobile in the unsaturated 

conditions.  This was particularly true for selenium, which was relatively immobile in the saturated 

conditions (BLM, 2011).  Specific findings from the Whetstone (2009) column study included: 

• The pH in the column effluents remained near-neutral ranging from approximately 6.7 to 8.5 
with the lower pH results occurring during the first three cycles. 

• Selenium exceeded the State of Idaho surface water quality standard of 0.005 mg/L in all 
unsaturated column effluents for all cycles; however, for the saturated columns, selenium was 
exceeded only in the first cycle samples.  

• Cadmium exceeded the relevant State of Idaho cold water biota criteria of 0.0006 mg/L 
(Criterion Continuous Concentration [CCC]; 100 mg/L hardness assumed) in the majority of 
column leachate samples, including all first cycle samples. 
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• Nickel (0.29 mg/L maximum) and zinc (0.45 mg/L maximum) exceeded surface water criteria in 
some initial leaching cycles, but not in subsequent cycles (i.e., State of Idaho cold water biotic 
standards of 0.052 mg/L and 0.12 mg/L, respectively; CCC; assuming 100 mg/L hardness). 

• Iron exceeded the State of Idaho groundwater secondary standard of 0.3 mg/L in a relatively 
few initial effluent samples, most commonly in the saturated columns. 

• Manganese exceeded the State of Idaho secondary groundwater standard of 0.05 mg/L in all 
initial cycle effluent samples, and concentrations above the standard persisted in the saturated 
columns. 

• TDS started out above 500 mg/L in all the columns, but decreased to less than 500 mg/L after 
the third cycle in all the columns.   

• Sulfate exhibited a similar trend, being greater than 200 mg/L (up to approximately 1,500 mg/L) 
in the first cycle, but at 200 mg/L or less by the third cycle.  The lower rate of sulfate release in 
later cycles from the saturated columns suggests an inhibition of sulfide oxidation. 

While the specific analyte concentrations determined during the Blackfoot Bridge studies are not directly 

relevant to the Ballard Site, these data help support the overall site conceptual model and the understanding 

of contaminant mobility and transport in geologic materials similar to the Ballard Site.  For example, the 

differences in analyte mobility observed in saturated (oxygen limited) and unsaturated (oxygenated) 

Blackfoot Bridge columns may help clarify the conceptual model and explain why elevated constituent 

concentrations are detected or are not detected depending on the hydrogeologic setting.  The quantitative 

data from the Blackfoot Bridge studies are only used for background context, comparisons and to support 

similar findings collected from the Ballard Site. 

Physical and Hydrologic Data 

In addition to the geochemical data collected from waste rock studies, some site-specific non-chemical data 

have been collected at Enoch Valley that are useful for development of the general Ballard Site conceptual 

model.  These data were collected during the Tetra Tech (2008) Waste Rock Study, including grain size data, 

moisture content, and soil moisture characteristic curve results. 

Grain size data were collected from two samples at Enoch Valley at depths of 2 – 5 feet and 167 – 169 feet 

bgs.  The upper sample was a combination of CWS and top soil and the lower sample was CWS only.  The 

results were as follows: 

 Depth: 2 – 5 ft 167 – 169 ft 

 Gravel %: 30.2 17.5 

 Sand %: 27.4 27.3 

  Silt & Clay %: 42.4 37.6 silt/17.6 clay 
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The shallow sample was described as gravelly clay with sand, and the deeper sample was described as sandy 

silt with gravel and clay.  As reported in Tetra Tech (2008), 17 samples were analyzed in the laboratory for 

moisture content.  The samples were collected from 2- to 6-foot-long intervals between 5 and 343 feet bgs.  

The results ranged from 6.0 to 24.4 % moisture, and there was not a pattern or trend to the data with depth.  

These data indicate that the waste rock is not saturated and that water flow, if it is occurring, is most likely 

through preferential vertical flow paths. 

Soil moisture characteristics were collected from two samples with the following results: 

 Depth: 175 – 177 ft 237 – 241 ft 

 Soil Type: limestone sand CWS 

 Field Capacity: 20.2 % water 22.0 % water 

 Wilting Point: 10.1 % water 10.9 % water 

 Avail. Water Cap. 0.1328  0.1339 

 Bulk Density 1.32 g/cm3 1.21 g/cm3 

O’Kane Consultants, Inc., was retained by IMA to design, install, and manage field performance monitoring 

systems for the cover systems installed at the reclaimed backfilled panels and external overburden dumps at 

the Enoch Valley Mine as discussed in Section 2.3.2.2.  The overall objective of these ongoing field 

monitoring programs is to develop an understanding for the processes and characteristics influencing 

general moisture transport/storage within waste rock disposal facilities and specifically in MWD091 at the 

Enoch Valley Mine, which is a backfilled mine pit.  This ongoing monitoring also will lead to a better 

understanding of the surface water balance of various cover system designs.  Sites at Simplot and Agrium 

mines also have been similarly instrumented so that a range of cover systems can be evaluated.  A summary 

of key data and trends in the preliminary performance of the cover systems for the 2008 monitoring period 

as reported in O’Kane (2009a) is provided below: 

1. The total precipitation (rainfall plus snow water equivalent) received at the Enoch Valley Mine in 

2008 was 388 mm (15.3 in).  Consistent with data observed in 2007, the total precipitation measured 

at the monitoring site in 2008 was below historic norms. 

2. The in-situ temperature measured at the monitoring site in 2008 showed that the cover materials did 

not record below freezing temperatures, consistent with 2007 measurements.  The soil profiles were 

completely thawed over the spring melt period allowing melt water to infiltrate the profile. 

3. The moisture content and thermal conductivity sensors at each site illustrate that water content 

increased gradually over the entire cover profile as a result of spring melt.  The spring melt, in 
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conjunction with large rainfall received in May, provided moisture storage to buffer the effect of a 

lack of rainfall in July.  The instrumentation at the monitoring sites showed that during periods of 

high evapotranspirative demand when rainfall was low, moisture was obtained from deep in the soil 

profiles.  The large rainfall received in November replenished the moisture storage for the 2009 

season. 

4. A water balance was completed for the monitoring site to provide an estimate of net percolation.  

For the Enoch Valley Site, 8 mm of precipitation percolated into the waste rock, or approximately 2 

percent of total precipitation.  Percolation for 2007 was estimated to be higher at approximately 10 

percent of total precipitation (O’Kane, 2008a). 

Similar data were collected in 2007 and reported by O’Kane (2008b).  In addition, a Guelph Permeameter 

was used to obtain measurements of hydraulic conductivity (i.e., permeability) in the unsaturated zone 

within the study area on MWD091.  This hydraulic conductivity in the unsaturated zone is referred to as the 

“field-saturated” hydraulic conductivity.  The geometric mean permeability of the cover material in the study 

location on MWD091 was reported as 2.7 x 10-4 cm/sec (O’Kane, 2008b). 

Continued cover performance monitoring will provide valuable data related to cover system designs that will 

be used during the evaluation of alternatives in the FS.  Data from all three sites monitored by O’Kane may 

be useful in establishing hydrologic characteristics of various cover configurations that occur at the three P4 

Sites, including various thicknesses of soil and rock cover.  Recently, sites have been instrumented at P4’s 

South Rasmussen Mine (O’Kane, 2009b).  Data from this mine, in particular a location with uncovered 

CWS (i.e., unreclaimed waste rock), will be useful in establishing hydrologic characteristics.  The uncovered 

CWS configuration may be analogous to the majority of areas at the Ballard Site.  The detailed data 

presented in the O’Kane reports also may be used in the development and calibration of cover performance 

models for the FS. 

2.11.3 Mine Pits 

Specific data have not been collected from the Phosphoria Formation exposed in mine pits to address how 

readily pit walls release selenium and other analytes.  However, the lithogeochemical characterization, 

discussed in Section 2.11.1, likely is accurate for release of selenium and other analytes given that the 

bedrock is exposed in the pit walls.  Fundamentally, the rate and mass of constituent release will be lower 

than waste rock facilities.  This is because there is much less rock surface area available for leaching in a pit 

wall compared to a waste rock dump.  Any leaching of soluble selenium would occur in the mine pits using 

similar geochemical processes to the column leach tests, and selenium would theoretically decline over time.  
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However, physical erosion of the pit walls could expose less weathered rock, thereby reviving the selenium 

release processes. 

2.11.4 Other Sources  

With the exception of slag and potentially hydrocarbon contaminated soil in the Ballard Mine shop area, no 

other significant primary sources are noted at the Ballard Site.  The slag was characterized indirectly as part 

of the soil and vegetation study conducted in 2009.  This study is discussed in Sections 3.3 and 3.4.  The 

hydrocarbon contamination at the Ballard Shop Area was investigated as part of the RI and is discussed in 

Section 3 and the investigation technical memorandum is presented in Appendix B.   

Secondary sources such as ponds are present at the Ballard Site. These sources are discussed in association 

with the various media in the following section. 
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3.0 MINED AREA INVESTIGATIONS 

Much of the data collected for the Ballard Site were obtained as part of the EE/CA SI as described in the 

RI/FS Work Plan and in Section 1.3.4.  However, some studies were identified in the RI/FS Work Plan to 

address data gaps or other longer-term data needs.  The scope and data produced from the EE/CA SI and 

supplemental RI/FS studies are presented and discussed in this section.  These data are used in the 

evaluation of nature and extent of contamination that is presented in Section 4.0.  It should also be noted, 

that for surface water and other media, a substantial amount of data were collected prior to the EE/CA 

(pre-2004).  These data extend back to 1998 and were summarized in the RI/FS Work Plan.   However, 

these data were not validated to current standards and are not used herein except qualitatively.   

The RI/FS supplemental studies identified in the RI/FS Work Plan are: 

• Ongoing surface water and groundwater monitoring (2010 and 2012) 

• Sediment, riparian soil, and surface water sampling (2010) 

• MMW037 and direct-push borehole installation (2010) 

• Ballard Shop investigation (2011) 

RI/FS supplemental studies are documented in the 2010 and 2012 Data Summary Report (2010-2012 DSR; 

MWH, 2013b), with the exception of the Ballard Shop investigation.  The 2010-2012 DSR documents the 

most recent sampling rounds conducted at P4 and includes descriptions of the field activities conducted and 

summarizes the results from those sampling efforts.  The Ballard Shop Investigation is discussed further in 

subsequent sections. 

Three investigations identified in the RI/FS Work Plan were deferred.  A proposed Supplemental Site Soil 

and Background Characterization Study to investigate the distribution of radionuclides at the Ballard Site 

and in background areas was deferred by the A/Ts and P4 dependent upon the BRA results.  Proposed 

studies to evaluate the physical and hydraulic properties of the cover materials and to evaluate the 

parameters needed to support a monitored natural attenuation remedy were deferred pending the FS.  It is 

believed these data can be collected during pre-design investigation following the FS. 
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Table 3-1 outlines the number of samples for various media collected after the 2003 CO/AOC that are 

relevant to the Ballard Site and as part of the EE/CA SI and RI.  Table 3-2, summarizes the analytical 

parameters that have been analyzed for each of the media.  Maps presenting the spatial distribution of the 

key constituents around the Ballard Site are presented in Section 4.0 along with the results. 

3.1 SURFACE/MINE FEATURES 

Physical characterization of the Ballard Mine was conducted during the EE/CA SI.  Digital topographies for 

the existing Site topography and digital pre-mine topography, from recent flyovers and the USGS, 

respectively, were obtained in 2005.  A computer program used these two topographic surfaces to perform a 

cut and fill analysis.  This analysis provided quantitative and graphical assessment of the mining related 

topography changes and was used to map the waste rock dump extent and thickness as well as pit 

boundaries.  Quantitative estimates of mine waste rock deposit volumes are presented in Section 2.1.  The 

topographic information was verified with recent orthophotography from the National Agriculture Imagery 

Program and by field reconnaissance.  Other sources of data relating to the physical characterization of the 

Ballard Mine are P4 records.  However, for the Ballard Mine, these records are limited because the Ballard 

Mine is the oldest of the P4 Mine Sites.   

The remaining information collected for the physical characterization of the mine areas was obtained by 

direct physical observation during the numerous field activities.  Mapping and reconnaissance activities 

conducted in 2004 and 2008 specifically evaluated the physical condition of the mine waste rock areas 

(MWH, 2009c). 

  

Remedial Investigation Report for the Ballard Mine   Page 3-2  
November 2014 



 

  S
ur

fa
ce

 W
at

er
  

G
ro

un
dw

at
er

 

D
ire

ct
 P

us
h 

S
ha

llo
w

 G
ro

un
d 

W
at

er
 

S
ed

im
en

t 

S
al

m
on

id
s 

F
or

ag
e 

F
is

h 

B
en

th
ic

 M
ac

ro
in

ve
rt

eb
ra

te
s 

M
ac

ro
ph

yt
es

 

P
er

ip
hy

to
n 

P
la

nk
to

n 

R
ip

ar
ia

n 
S

oi
l 

R
ip

ar
ia

n 
V

eg
et

at
io

n 

U
pl

an
d 

S
oi

l &
 S

ho
p 

S
oi

l 

U
pl

an
d 

V
eg

et
at

io
n 

C
at

tle
 

B
ird

 E
gg

s 

E
lk

 

S
m

al
l M

am
m

al
s 

T
er

re
st

ria
l I

nv
er

te
br

at
es

 

Pre-2004 o - - o - - - - - - - - o o ² ² ² o o 

May 2004 26 2 - 26 0# 0# - - - - - - - 6 - - - - - 

June 2004 - - - - - - 10 - - - - - - 6 - - - - - 

July 2004 - - - - - - - - - - - - 35 32 - - - - - 

August 2004 - - - - - - - - - - - - - 6 - - - - - 

September 2004 9 - - - - - - - - - 31 31 - 6 - - - - - 

October 2004 - 2 - - - - - - - - - - - 6 - - - - - 

June 2005 - 2 - - - - - - - - - - - - - - - - - 

November 2005 - 2 - - - - - - - - - - - - - - - - - 

May 2006 32 2 - - - - - - - - - - - - - - - - - 

May 2007 23 - - - - - - - - - - - - - - - - - - 

September 2007  11 2 - - - - - - - - - - 9 - - - - - - 

October 2007 - 4 - - - - - - - - - - - - - - - - - 

May 2008 29  5 59 - - - - - - - - - - - - - - - - 

September 2008 11 10 - - - - - - - - - - - - - - - - - 

May 2009 16 21 15 - - - - - - - - - - - - - - - - 

June-July 2009 - 4 - - - - - - - - - - 105 172 - - - - - 

August 2009 - - - - - - - - - - - - - 7 - - - - - 

September 2009 2 4 - - - - - - - - - - - - - - - - - 

May 2010 14 22 - - - - - - - - - - - - - - - - - 

August 2010 - - 7 - - - - - - - - - - - - - - - - 

September 2010 - 1 - - - - - - - - - - - - - - - - - 

Sept.-Oct. 2010 4 - - 9 - - - - - - 18 - - - - - - - - 

July-Aug. 2011 - 4 - - - - - - - - - - 26 - - - - - - 

May 2012 13 22 - - - - - - - - - - - - - - - - - 

September 2012 1 - - - - - - - - - - - - - - - - - - 

Notes:  
The total numbers of stations sampled per sampling event are provided. 

o - Data were collected in the Ballard Mine area during regional studies, but for these media the data have not been validated for use 
in the RI. 

² - A large number of elk and bird egg data were collected in 1999 – 2001 and these data are available for risk evaluations if needed.  
In addition, a study of cattle was conducted at the Henry Mine, which may have relevance to the Ballard Mine RI and RA. 
0# - Fish sampling was conducted but because of the lack of habitat none were found in the Ballard Mine area. 

 

TABLE 3-1  BALLARD MINE RI SAMPLING SUMMARY 
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Antimony L L L L N N N N L L N L L N N N N N N 
Arsenic L L L L N N N N L L N L L N N N N N N 
Barium L L L L N N N N N N N N N N N N N N N 
Beryllium L L L L N N N N N N N N N N N N N N N 
Boron L L L L N N N N L L N L L N N N N N N 
Cadmium M M M M N N M L A A A A A A A N A A A 
Calcium L A L M N N N L N N N L N N N N A N N 
Chloride N M N M N N N L N N N N N N N N N N N 
Chromium L M M M N N L N A A N A L N N N N N N 
Cobalt L L L L N N N N L L N L L N N N N N N 
Copper L L L L N N N N L A A A A N N N A N M 
Fluoride N L N L N N N N N N N N N N N N N N N 
Gross Alpha L N L L N N L N N N N N N N N N N N N 
Gross Beta L N L L N N L N N N N N N N N N N N N 
Iron L M M M N N L L N N N L N N N N A N M 
Lead L L L L N N N N N N N N N N N N A N M 
Magnesium L A L M N N N L N N N L N N N N A N N 
Manganese L M M M N N L N L L N A L N N N A N M 
Mercury L L L L N N N N L L N L L N N N N N N 
Molybdenum L L L L N N N N L A A A A N N N A N M 
Nickel L M M M N N L N A A N  A L A A N N N N 
NO2/NO3 as N L N M L N N N L N N N L N N N N N N N 
N Kjeldahl L N L N N N N N N N N N N N N N N N N 
Phosphorus N N N N N N N N N N N L N N N N A N N 

TABLE 3-2  SUMMARY OF ANALYTICAL PARAMETERS BY MEDIUM 
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Phosphorus (ortho) N L N L N N N N N N N N N N N N N N N 
Potassium L M L M N N N L N N N L N N N N N N N 
Selenium A M M M N A A M A A A A A A A A A A A 
Selenium (extractable) N N N N N N N N L N N N N N N N N N N 
Selenium (selenite) N N N L N N N N N N N N N N N N N N N 
Selenium (selenate) N N N L N N N N N N N N N N N N N N N 
Silver L L L L N N N N L L N L L N N N N N N 
Sodium L M L M N N N L N N N L N N N N N N N 
Sulfate N A L A N N N M N N N L N N N N N N N 
TDS M L M L N N M N N N N N N N N N N N N 
Thallium L L L L N N N N L L N L L N N N N N N 
TOC L N L N N N N N A A N L N N N N N N N 
Total Alk. L L M L N N L N N N N N N N N N N N N 
TSS L N M N N N L N N N N N N N N N N N N 
Uranium L L L L N N N N L L N L L N N N N N N 
Vanadium M M M M N N L N A A N A L A A N N N N 
Zinc L M M M N N L N A A A A A A A N A N M 

Number of Sample Events 13 13 13 13 3 3 4 4 2 2 1 2 2 1 1 1 1 3 2 
Notes: 
T - Total Fraction 
D - Dissolved Fraction 
N - Never sampled for in this medium 

A - Constituent was analyzed for in all events the medium was sampled 
M - Constituent was analyzed for in most events the medium was sampled (e one-half) 
L - Constituent was analyzed for in limited events the medium was sampled (< one-half) 
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3.2  CONTAMINANT SOURCE INVESTIGATIONS 

As the result of general studies and investigations as discussed in Section 2.11 above, the primary potential 

sources of contamination at the Ballard Site are sufficiently understood to complete the RI.  The primary 

source is the Phosphoria Formation waste rock that has been placed in the various dumps around the 

Ballard Site.  There was no effort to segregate the material placed in the waste rock dumps so the dumps are 

a mixed mass of the different overburden and interburden rock types (i.e., Dinwoody, Phosphoria, including 

waste shales, and Wells Formation rock).  This was further confirmed during the soil survey and soil 

sampling that was conducted during the 2009 Soil and Vegetation Investigation that is summarized in 

Section 2.2.3 and Appendix A2 of the RI/FS Work Plan.  Because of the physical configuration (areal 

coverage and broken character of the rock) the waste rock dumps are the dominant source areas throughout 

the Ballard Site.  Pit walls may represent a minor source but this would be difficult to quantify because of 

the pervasive distribution of waste rock on the pit edges and within the pits.  Roads associated with the 

Ballard Site also have been evaluated where they occur off the waste rock and mine pits.  However, based 

on areal extent, these are minor or insignificant potential source areas. 

3.2.1 Ballard Shop Investigation 

Another potential source area that was identified within the Ballard Site is the Ballard Shop area.  The 

Ballard Shop was identified as a potential source of organic contaminants by the A/Ts in 2010, primarily 

fuel and solvent related organic compounds, as the result of equipment maintenance conducted at the 

facility during development of the RI/FS Work Plan.  The Ballard Shop Investigation Sampling and Analysis Plan 

(Ballard Shop SAP) was prepared and attached to the RI/FS Work Plan as Appendix D2.  Investigation of 

this source area included soil and groundwater sampling.  The sampling was conducted in July 2011.  This 

included 11 boreholes with 20 soil samples (including duplicates), and six groundwater samples from three 

temporary monitoring points and one existing monitoring well.   The locations were analyzed for volatile 

organic compounds (VOCs) and semi-volatile organic compounds (SVOCs) or polychlorinated biphenyls 

(PCBs) at select locations.  The investigation and investigation results are summarized in the Ballard Mine 

Shop Area Investigation, Ballard Mine Remedial Investigation Technical Memorandum, which is attached to this RI 

Report in Appendix B.  Key conclusions and results are also presented in Sections 4.1 Soil and 4.5 

Groundwater. 
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3.3 SOIL INVESTIGATIONS  

Soil samples were collected from the Ballard Site and the surrounding area during studies in 2004 and 2009.   

These studies addressed soils in upland areas on mine waste dumps, mine pits, native, and other ancillary 

areas.  In addition, soil from downstream riparian areas have been sampled.  The locations of the upland soil 

samples are shown on Drawing 3-1, and the stream locations where the riparian soil samples were collected 

are provided on Drawing 3-2.  These data provide the basis of the nature and extent discussion presented 

in Section 4.0.  The specific studies that have produced these data are as follows: 

3.3.1 Upland Soils 

• Twenty-six (26) soil samples were collected in 2004 as part of the waste rock dump mass wasting 
investigation from the Ballard Mine.  Of these, 10 soil samples were collected on the waste rock 
dump and 16 were collected just off the waste rock dump.  These data were reported in the 
Interim Phase I SIs Evaluation Summary (MWH, 2007g). 

• One hundred and five (105) upland soil samples (not including quality control samples) were 
collected at Ballard Mine sampling locations from June-August 2009.  The soil samples were 
collected from 0-6 inches, and the soils were collected from waste rock dumps, in-pit backfill, 
historic haul roads, the Ballard Shop area, and from a background location.  These data are 
reported in the RI/FS Work Plan in Appendix A2.  Of these samples, ten soil samples were 
collected from a background area.  These data are discussed separately in the Background Levels 
Development Technical Memorandum (MWH, 2013a).  The remaining 95 samples are used to assess 
the nature and extent of contamination for the Ballard Site. 

• Nine soil samples, from 0 to 2 inches, were collected from Ballard Mine soils as part of the 
agronomic soils study.  The selection of the locations was discussed in a technical memorandum 
Subtask 4d – Agronomic Testing and Unreclaimed, Poorly Reclaimed, and Well Reclaimed Land of the Ballard 
Mine Site Investigation (MWH, 2004d), and the data were initially reported in the Interim Phase I SIs 
Evaluation Summary (MWH, 2007g).  These samples provide data relevant for feasibility 
evaluations, but do not directly provide data relevant to assessing the nature and extent of 
contamination. 

3.3.2 Riparian Soils 

• Riparian soil samples (0 to 2 inches) were collected from 31 locations at the Ballard Site in 
September 2004 including samples from ponds, seeps, and springs, and from drainages 
downstream of the Site.  These data were reported in the Interim Phase I SIs Evaluation Summary 
(MWH, 2007g). 

• In 2010, eighteen (18) additional riparian soil samples (0 to 6 inches) from eight locations were 
collected in drainages leading away from the Ballard Site including four samples from one 
background location. Where possible, soil samples were collected from each stream bank.  The 
sampling program is described in the Supplemental Sediment and Riparian Soil Sampling and Analysis 
Plan (MWH, 2010c).  The data were reported in the 2010-2012 Data Summary Report (MWH, 
2013b). 
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3.4  VEGETATION INVESTIGATIONS  

Vegetation samples were collected from the Ballard Site and the surrounding area during studies in 2004 and 

2009.   These studies addressed vegetation in upland areas on mine waste dumps, mine pits, native ground, 

and other ancillary areas.  Vegetation in downstream riparian areas was also sampled.  The locations for the 

upland and riparian vegetation samples are shown on Drawings 3-1 and 3-2, respectively.  These data 

provide the basis of the nature and extent discussion presented in Section 4.0.  The specific studies that have 

produced these data are as follows: 

3.4.1 Upland Vegetation 

• Twenty-six (26) upland vegetation samples were collected as part of waste rock dump mass 
wasting investigation in July 2004.  Of these, 10 samples were collected on the waste rock dump 
and 16 were collected off the dump.  These data were initially reported in the Interim Phase I SIs 
Evaluation Summary (MWH, 2007g). 

• Six upland vegetation samples were collected during the seasonal vegetation study.  The 
locations were sampled each month May to October of 2004.  These data were initially reported 
in the Interim Phase I SIs Evaluation Summary (MWH, 2007g). 

• One hundred seventy-two (172) upland vegetation samples were collected at Ballard Mine 
sampling locations from June-August 2009 covering early season (spring) and late season (fall) 
vegetation.   Composite grass and forbs samples, life form samples (selected grasses, forbs and 
shrubs) and plants classified as culturally significant were collected. These data were reported in 
the RI/FS Work Plan in Appendix A2.  Of these samples, 44 were collected in the background 
area and are reported separately in the Background Levels Development Technical Memorandum (MWH, 
2013a) and are not directly used in the characterization of the nature and extent of 
contamination at the Ballard Site. 

3.4.2 Riparian Vegetation 

• Thirty-one (31) riparian vegetation locations were sampled at the Ballard Site in September 2004 
including samples from ponds and seeps, one background location, and from drainages 
downstream of the Ballard Site.  These data were reported in the Interim Phase I SIs Evaluation 
Summary (MWH, 2007g). 

3.5  SURFACE WATER INVESTIGATIONS 

Surface water investigations have utilized 43 designated sampling locations in areas in, near or downstream 

of the Ballard Site.  The locations include stream locations, springs, dump seeps, ponds, and locations on 

the Blackfoot River.  These locations are presented on Drawing 3-2 and are summarized in Table 3-3.  A 

photographic log showing the stations is provided in Appendix C.  Where available, these photographs 

show the station during both the spring and fall. 
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The data collection programs are described below for samples collected during both the EE/CA SI and the 

RI/FS period.  The sample quantities do not include samples collected from the Blackfoot River, which are 

discussed separately below.     

• Twenty-six (26) surface water stations were sampled in May 2004.  These data were reported in 
the Interim Phase I SIs Evaluation Summary (MWH, 2007g). 

• Nine (9) surface water stations were sampled in September 2004.  These data were reported in 
the Interim Phase I SIs Evaluation Summary (MWH, 2007g). 

• Thirty-two (32) surface water stations were sampled in May 2006.  These data were reported in 
the May 2006 Data Validation Report Memorandum (MWH, 2007b).   

• Twenty-three (23) surface water stations were sampled in May 2007.  These data were reported 
in the 2007 and 2008 Data Summary Report (MWH, 2009b). 

• Eleven (11) surface water stations were sampled in September 2007.  These data were reported 
in the 2007 and 2008 Data Summary Report (MWH, 2009b). 

• Twenty-nine (29) surface water stations were sampled in May 2008.  These data were reported in 
the 2007 and 2008 Data Summary Report (MWH, 2009b). 

• Eleven (11) surface water stations were sampled in September 2008.  These data were reported 
in the 2007 and 2008 Data Summary Report (MWH, 2009b). 

• Sixteen (16) surface water stations were sampled in May 2009.  These data are reported in the 
RI/FS Work Plan. 

• Two (2) surface water stations were sampled in September 2009.  These data are reported in the 
RI/FS Work Plan. 

• Fourteen (14) surface water stations were sampled in May 2010.  These data are reported in the 
2010 and 2012 DSR (MWH, 2013b). 

• Four (4) surface water stations were sampled in September and October 2010.  These data are 
reported in the 2010 and 2012 DSR (MWH, 2013b). 

• No surface water stations were sampled in 2011. 

• Thirteen (13) surface water stations were sampled in May 2012.  These data are reported in the 
2010 and 2012 DSR (MWH, 2013b). 

• One (1) surface water station was sampled in September 2012.  These data are reported in the 
2010 and 2012 DSR (MWH, 2013b). 
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TABLE 3-3  SURFACE WATER MONITORING LOCATIONS FOR BALLARD MINE 

Location Type Description Years Sampled 
# of 

Samples Notes 
Wooley Valley Drainage 
MST088 Stream Wooley Valley Ck. At Blackfoot River 06, 08 2  
MST089* Stream “Short” Creek below Ballard Mine 04, 06-10, 12 7  
MST090* Stream Tributary to NF Wooley Valley Creek 04, 07-10, 12 6  
MST092* Stream N. Fork u.s. of Wooley Valley Creek 04, 07-10, 12 7  
MST093* Stream N. Fork of Wooley Valley Ck. u.s. of mine 04, 06-10, 12 7 Background 
MST094* Spring Spring fed trib. to  Wooley Valley Ck. 04, 06-10 6  
MST095* Spring Spring fed trib. to  NF Wooley Valley Ck. 04, 06-10, 12 7  
MST096* Stream Tributary to Wooley Valley Creek 04, 06, 08-09, 12 7  
MST272* Stream Wooley Valley Ck. u.s. Loadout Ck. 04, 06 2  
MST273* Stream Wooley Valley Ck. u.s. pond d.s. MST089 04, 06 2  
MST279 Stream Wooley V. Ck. abv. confluence w/  Blackfoot  07-08 4  

MSG004* Spring Holmgren Spring 04, 06-10 9  
MSG005* Spring Cattle Spring 04, 06-10, 12 10  
MSG006* Spring SE Spring 04, 06-10, 12 10  
MSG007 Spring S of SE Spring 06-09 6  
Long Valley Creek Drainage 
MST050* Stream Long Valley Creek below mine 04, 06-10, 12 9  
MST270 Stream Long Valley Creek d.s. of MST050 06 1  
MST271 Stream Long Valley Creek below E. Fork 06 1  

Southwest Ballard Drainages (to Blackfoot River) 
MSG008 Spring SW of Ballard Mine 08 1  

MST066* Stream Creek for SW mine above River 04, 06-10, 12 9  
MST067* Stream SW Ballard Mine creek headwater 04, 06-10, 12 7  
MST068 Stream West fork creek from SW mine 06, 08 2  
MST069* Stream Creek from SSW corner of mine 04, 06-10, 12 13  
MST278 Stream E Fork “Short” Creek 06 1  

In Mine Area 
MSG003* Spring Garden Hose Spring 04, 06-08 7  
MDS030* Dump 

Seep 
Pit #2 upper seep 04, 06-10, 12 12  

MDS031* Dump 
Seep 

Pit #2 lower seep south 04, 06-08 6  

MDS032* Dump 
Seep 

Pit #2 lower seep north 04, 06-08 6  

MDS033* Dump 
Seep 

Goat Seep 04, 06-08 5  

MSP010* Pond Dredge Pond 04, 06 2 Fenced off in 
2010 

MSP011* Pond Upper Elk Pond 04, 06-08 4  
MSP012* Pond Lower Elk Pond 04, 06-08 4  
MSP013 Pond NE Pond 06, 08 2  
MSP059* Pond Pit #4 Pond 04, 06-08 4  
MSP062* Pond Pit #6 Pond 04, 06, 08 3  
On Blackfoot River 
MST019 Stream River below creek from Ballard Mine 04, 06-10, 12 11  
MST020 Stream River below State Land Creek 04, 06-10, 12 11  
MST021 Stream River below Trail Creek 04, 06 2  
MST022 Stream River below Wooley Valley Creek 04, 06-08 6  
MST023 Stream River below Dry Valley Creek 04, 06-08 6 Site background 
MST230 Stream River between MST020 and MST021 04 1  
MST231 Stream River below Woodall Mountain Creek 04, 06 2  
MST232 Stream River above Blackfoot Reservoir 04, 06-08 6  

Total Samples Collect Between ‘04 – ‘12 240  
Notes: 
*Denotes station where sediment samples were collected in 2004 or 2010. 
abv. – above; d.s. – downstream; u.s. – upstream 
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3.5.1  Blackfoot River 

Surface water investigations near the Ballard Site have utilized eight designated sampling locations along the 

Blackfoot River.  These stations are relevant to the Ballard Mine RI in that they represent locations 

upstream and downstream of potential surface and groundwater discharges from the Ballard Site.  Data 

from these locations are used to assess off-site contaminant transport.  However, because of impacts from 

other mines in the watershed and the relatively minor contribution from the Ballard Site, the risk assessment 

has not been extended to include the Blackfoot River.  The rationale for this is further presented in Section 

5.4.  The Blackfoot River monitoring locations for the Ballard Mine area are summarized in Table 3-3.  The 

data collection programs are described below for samples collected during both the EE/CA SI and the 

RI/FS period:   

• Eight (8) surface water stations were sampled in May 2004.  These data were reported in the 
Interim Phase I SIs Evaluation Summary (MWH, 2007g). 

• Seven (7) surface water stations were sampled in May 2006.  These data were reported in the 
May 2006 Data Validation Report Memorandum (MWH, 2007b).   

• Five (5) surface water stations were sampled in May 2007.  These data were reported in the 2007 
and 2008 Data Summary Report (MWH, 2009b). 

• Five (5) surface water stations were sampled in September 2007.  These data were reported in 
the 2007 and 2008 Data Summary Report (MWH, 2009b). 

• Five (5) surface water stations were sampled in May 2008.  These data were reported in the 2007 
and 2008 Data Summary Report (MWH, 2009b). 

• Five (5) surface water stations were sampled in September 2008.  These data were reported in 
the 2007 and 2008 Data Summary Report (MWH, 2009b). 

• Two (2) surface water stations were sampled in May 2009.  These data are reported in the RI/FS 
Work Plan. 

• Two (2) surface water stations were sampled in September 2009.  These data are reported in the 
RI/FS Work Plan. 

• Two (2) surface water stations were sampled in May 2010.  These data are reported in the 2010 
and 2012 DSR (MWH, 2013b). 

• Two (2) surface water stations were sampled in September 2010.  These data are reported in the 
2010 and 2012 DSR (MWH, 2013b). 

• No surface water stations were sampled in 2011. 

• Two (2) surface water stations were sampled in May 2012.  These data are reported in the 2010 
and 2012 DSR (MWH, 2013b). 
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3.6 SEDIMENT INVESTIGATIONS 

Sediment investigations have utilized 26 designated sampling locations in areas in, near or downstream of 

the Ballard Site.  These sediment sample locations coincide with and are a subset of the surface water 

locations mentioned in Section 3.5 above (at stream locations, springs, dump seeps, and ponds).  The 

surface water/sediment sample locations are described in Table 3-3 and shown on Drawing 3-2.  A 

photographic log showing the surface water/sediment locations is provided in Appendix C.  The data 

collection events for sediment samples are described below.   

• Twenty-six (26) sediment samples (0 to 2 inches) were collected at seep, spring, pond, and 
stream locations in May 2004.  These data were reported in the Interim Phase I SIs Evaluation 
Summary (MWH, 2007g). 

• Nine (9) sediment samples (0 to 4 inches) from stream locations were collected at P4 sampling 
locations in October 2010 including two samples from a background station.  These data were 
collected as part of the Supplemental Sediment and Riparian Soil Sampling and Analysis Plan (Appendix 
D1 of the RI/FS Work Plan) and reported in the 2010 and 2012 DSR (MWH, 2013b). 

3.7  GROUNDWATER INVESTIGATIONS 

Groundwater evaluations to determine the hydrogeologic conditions in and adjacent to the Ballard Site 

began in 2004 during the EE/CA.  Initially existing geologic/hydrogeologic data related to the mine areas 

were identified and gathered for development of the hydrogeologic conceptual model for the Ballard Site.  

This work included identifying and obtaining available mine maps, cross-sections and exploration logs, and 

the locations and logs for domestic, agricultural, industrial, and monitoring wells within a three-mile radius 

of the Ballard Site.   

Groundwater monitoring wells were installed for collection of groundwater samples beginning in 2007 in 

support of the EE/CA hydrogeologic characterization.  These wells were installed to target three primary 

groundwater systems:  

1. Local alluvial  

2. Intermediate Dinwoody and Thaynes Formations  

3. Regional Wells Formation   

Excluding the one-time-event direct push borehole investigation, collection of groundwater samples from 

Ballard Site monitoring wells to evaluate water quality has been conducted on a semi-annual to annual basis 

for all of the groundwater monitoring locations.  In addition, domestic and agricultural well locations have 

been sampled as summarized below.  The locations of the wells sampled as part of the groundwater 

investigation and one-time direct-push sampling are shown on Drawing 3-3.  Locations of seeps and 
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springs discussed below that have been used as part of the groundwater characterization are shown on 

Drawing 3-2.   

3.7.1 Shallow Alluvial Groundwater System Investigations 

The shallow alluvial aquifer systems have been investigated by installing and collecting groundwater samples 

for dissolved selenium at discrete locations around the Ballard Site in 2008 through 2010 using a 

combination of direct-push drilling/sampling technology and conventional groundwater monitoring wells.  

The need for this investigation was identified from the installation and sampling of four alluvial wells 

installed in 2006 and 2007 and sampling from nine spring and seep locations since 2004 (these wells and 

groundwater sampling are discussed in the following Section 3.7.2). 

During the subsequent investigation using direct-push boreholes, a total of 105 discrete groundwater 

samples (plus the appropriate QA/QC samples) have been collected from direct-push boreholes advanced 

throughout the Ballard Site.  These borehole and associated groundwater samples assisted with the 

delineation of five groundwater selenium plumes emanating from the Ballard Mine.  In addition, data from 

the four conventional monitoring wells and nine spring and seeps locations contributed to the 

characterization of the alluvial groundwater system. The direct-push shallow alluvial system investigation 

progressed as follows: 

• Installation and sampling of four (4) shallow alluvial monitoring wells and sampling of (9) seeps 
and spring as discussed in the following Section 3.7.2. 

• Seventy-two (72) direct-push boreholes were advanced at the Ballard Site in 2008 resulting in 59 
groundwater samples (excluding QA/QC samples) (13 boreholes were dry), under the Direct Push 
Groundwater Sampling Work Plan (MWH, 2007f).  Eight of these locations were converted to 
monitoring wells with pre-packed well screens (MBW designation). The data from this program 
were reported in the 2007 and 2008 Data Summary Report (MWH, 2009b) and summarized in the 
RI/FS Work Plan. 

• Twenty-four (24) direct-push boreholes were advanced in 2009, resulting in 15 shallow 
groundwater samples (excluding QA/QC samples) under the 2009 Direct Push Groundwater 
Continuation Sampling and Analysis Plan (P4, 2009).  Three locations were converted to MBW 
monitoring wells.  These data were reported in the RI/FS Work Plan (Appendix A1 – Direct Push 
Groundwater Sampling Technical Memorandum). 

• An additional nine (9) direct-push locations were advanced and groundwater grab samples were 
collected in 2010 to further define groundwater selenium plumes on the western side of the 
Ballard Site as described in the RI/FS Work Plan – Appendix D3.  Two of the nine locations were 
dry, so seven groundwater samples (excluding QA/QC Samples) were collected.  The boring 
installation and data are presented in the following subsection and in more detail in the 2010-
2012 Data Summary Report (MWH, 2013b).  
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• In addition to the direct-push groundwater grab samples taken in 2008 through 2010, the 11 pre-
packed monitoring wells were sampled multiple times for an extended list of inorganic analytes.  
These samples were included as part of the overall groundwater sampling program discussed 
below in Section 3.7.2. 

Locations with results are provided in Section 4.0. 

3.7.2 Overall Groundwater Characterization  

The groundwater samples described in this section were collected from monitoring wells, agricultural wells, 

and domestic wells, which are located on and in the vicinity of the Ballard Site.  The data through 2009 were 

presented in the RI/FS Work Plan.  Subsequently, additional data were collected in 2010, 2011 and 2012 as 

part of the RI.  Table 3-4 provides a summary of the 29 monitoring locations considered part of the Ballard 

Site groundwater monitoring system.  Of these wells, monitoring wells MMW001 and MMW002 are no 

longer sampled because of questions regarding their construction (MMW002 was abandoned).  Three (3) 

temporary monitoring wells were installed and sampled at the Ballard Shop location (SB-01, SB-03, and SB-

07).  In addition, fourteen (14) surface expressions of groundwater (SEGW; seeps and springs) have been 

sampled through time: 

MSG003  MSG004  MSG005  MSG006 

 MSG007  MSG008   MDS030  MDS031 

 MDS032   MDS033   MST067  MST069 

 MST094  MST095 

Five of the seeps are located within the mine area above the West Ballard Mine Pit (MMP035). 

The direct-push and conventional monitoring well construction details are included in Tables 3-5 and 3-6.  

These wells are installed in either the alluvium, Dinwoody or Wells Formations.  In addition, each 

temporary monitoring well at the Ballard Shop is installed in the alluvial hydrostratigraphic unit.  The 

construction details for these monitoring wells are presented in the RI/FS Work Plan in Appendix A, which 

includes the drilling and well construction logs.  In addition, details on MMW001 and MMW002, and the 

agricultural and domestic wells are provided in Table 3-7.   

Groundwater samples were collected and analyzed from 2004 to 2012 during the individual events noted 

below. The total number of groundwater samples collected from each monitoring well is listed in Table 3-4: 

• Two (2) wells (MW001 and MW002) were sampled in 2004 (May, October).  These data were 
reported in the Monitoring Well Installation Technical Memorandum for Final 2005 Phase II Supplemental 
SI Groundwater Work Plan (MWH, 2007a).   
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• Two (2) wells were sampled in 2005 (June and November).  These data were reported in the 
Monitoring Well Installation Technical Memorandum for Final 2005 Phase II Supplemental SI 
Groundwater Work Plan (MWH, 2007a). 

• Two (2) wells were sampled in May 2006.  These data were reported in Interim Report for 
Hydrogeologic Investigation (MWH, 2008b).  

• Six (6) wells were sampled in September and October 2007.  These data were reported in the 
2007 and 2008 Data Summary Report MWH, 2009b). 

• Five (5) wells were sampled in May 2008.  These data were reported in the 2007 and 2008 Data 
Summary Report (MWH, 2009b).  These do not include the direct-push boreholes discussed above 
in Section 3.7.1.   

• Ten (10) wells were sampled in September 2008.  These data were reported in the 2007 and 2008 
Data Summary Report (MWH, 2009b).  Starting in September 2008, the number of wells sampled 
also includes the permanent direct-push boreholes (MBW wells). 

• Twenty-one (21) wells were sampled in May and June 2009.  These data were reported in the 
RI/FS Work Plan. 

• Four (4) wells were sampled in September 2009.  These data were reported in the RI/FS Work 
Plan. 

• Twenty-two (22) wells were sampled in May 2010.  These data were reported in the 2010 and 
2012 Data Summary Report (MWH, 2013b) 

• One (1) well was sampled in September 2010.  These data were reported in the 2010 and 2012 
Data Summary Report (MWH, 2013b) 

• No sampling was performed in the spring or fall 2011. 

• Twenty-two (22) wells were sampled in May 2012.  These data were reported in the 2010 and 
2012 Data Summary Report (MWH, 2013b) 

• No wells were sampled in September 2012.  
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TABLE 3-4  GROUNDWATER MONITORING LOCATIONS FOR BALLARD MINE 

Location Type Description 
Years 

Sampled 
# of 

Samples Notes 
Alluvial Direct-Push Borehole Wells 

MBW006 1” M. Well South of W Ballard Pit; south of waste rock dumps 08-10, 12 4  
MBW009 1” M. Well West Ballard Mine near MST068 08-10, 12 4  
MBW011 1” M. Well Southwest Ballard Mine near MST069 08-10, 12 4  
MBW026 1” M. Well NW of Site into Long Valley Creek alluvial system 08-09 2  
MBW027 1” M. Well East of Site in Wooley Valley alluvial flow field 08-10, 12 4  

MBW028 1” M. Well East side of West Ballard Pit (MMP035); 
replacement of MMW001 08-10, 12 4  

MBW032 
1” M. Well West side of West Ballard Pit (MMP035); 

replacement of MMW002 08-10, 12 4  

MBW048 1” M. Well East Ballard mine area upgradient  of MMW018 08-10, 12 4  

MBW130 
1” M. Well Along the southwestern portion of Ballard Mine in 

the vicinity of MW-16A 09-10, 12 3  

MBW131 1” M. Well Along the western perimeter of Ballard Mine north 
of MMW017 and on the east side of the haul road. 09-10, 12 3  

MBW135 1” M. Well Adjacent to MWD084 09-10, 12 3  
Monitor Wells 

MMW001 2” M. Well East side of West Ballard pit (MMP035) 04-07 6  
MMW002 2” M. Well West side of West Ballard pit (MMP035) 04-06 5 Abandoned 
MMW006 2” M. Well South of MST069 on South Side of Road 07-10, 12 6  
MW-15A 2” M. Well Blackfoot River Road at Monsanto Haul Road 09-10, 12 3  
MW-16A 2” M. Well Near MST067, Off East Side of Haul Road 09-10, 12 3  

MMW017 2” M. Well West Side of Haul Road in Ballard Close to 
MBW027, Shallow of the two co-located wells 07-10, 12 6  

MMW018 2” M. Well West Side of Haul Road in Ballard Close to 
MBW026, Deeper of two the two co-located wells 

07-10, 12 7  

MMW020 2” M. Well Torgesen Ranch 07-10, 12 7  
MMW021 2” M. Well Holmgren Ranch 07-10, 12 6  
MMW029 2” M. Well Wooley Valley Creek 08-10, 12 6  
MMW030 2” M. Well East of Ballard Mine, along Wooley Valley Creek 08-10, 12 4  
MMW031 2” M. Well Northeast of Ballard Mine, near MST093 08-10, 12 4  

MMW032 2” M. Well Southeast of Ballard Mine , across Blackfoot River 
Road 09-10, 12 3  

MMW033 2” M. Well South of MST069 on South Side of Road 09-10, 12 3  
Domestic and Agricultural Wells 

MAW004c Agricultural Dredge Field Well 04, 08 2  
MAW006 Agricultural Godfrey Field Well West 04, 08, 12 3  
MAW008c Agricultural Hand-dug Well (Alluvial) 08 1  
MDW004c Domestic Godfrey House Well 04, 08, 12 3  

Notes: 
Sample numbers include field replicates but not MS/MSD samples. 
Monitoring wells MMW001 and MMW002 are no longer sampled, and MMW002 has been abandoned. 

Sample coordinates are provided in the RI/FS Work Plan Appendix A 
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Well ID Well Location 
Date 

Installed 
Formation 
Screened 

Ground 
Surface 

Elevation 
(ft-AMSL) 

Boring 
TD 

(ft bgs) 

Depth Water 
Encountered 
when Drilling 

(ft bgs) 

Depth to 
Formation 
Contacts 
(ft bgs) 

Well 
Completion 

TD 
(ft bgs) 

Screened 
Interval 
[Length] 
(ft bgs) 

MMW006 
South of West Ballard Pit; south of 
waste rock dumps 

7/23/07 Wells 6485.46 335 315-335 0-Wells 330 
330-310 

[20] 

MW-15A West Ballard Mine near MST068 11/9/06 Alluvium 6364.41 46.5 ND 0-Alluvium 46.5 
31.5-41.5 

[10] 

MW-16A 
Southwest Ballard Mine near 
MST069 

11/8/06 Alluvium 6340.57 36.8 ND 0-Alluvium 36.8 
21.8-31.8 

[10] 

MMW017 
Northwest of Ballard Mine into Long 
Valley Creek alluvial flow field 

8/27/07 Alluvium 6313.86 62 35 0-Alluvium 57 
56-36 
[20] 

MMW018 
East of Ballard Mine in Wooley 
Valley alluvial flow field 

8/12/07 
Alluvium/ 
Dinwoody 

6459.52 33 31 
0-Alluvium 

30-Dinwoody 
33 

33-18 
[15] 

MMW020 
East side of West Ballard Pit 
(MMP035); replacement of MMW001 

10/5/07 Wells 6525.71 416 
225, 250, 
315, 370 

0-Rex Chert 
370-Wells 

408 
408-388 

[20] 

MMW021 
West side of West Ballard Pit 
(MMP035); replacement of MMW002 

9/24/07 Wells 6436.30 260 229, 238 
0-Waste Rock 

25-Wells 
250 

250-230 
[20] 

MMW029 
East Ballard mine area upgradient  
of MMW018 

7/17/08 Dinwoody 6498.67 61 60 
0-Alluvium 

25-Dinwoody 
60 

60-45 
[15] 

MMW030 
Along the southwestern portion of 
Ballard Mine in the vicinity of MW-
16A 

7/10/08 Wells 6355.25 221 155 

0-Alluvium 
75-Wells 

170-
Phosphoria 

155 

155-135 
[20] 

  

MMW031 
Along the western perimeter of 
Ballard Mine north of MMW017 and 
on the east side of the haul road. 

7/12/08 Wells 6346.42 201 120, 185 
0-Alluvium 
160-Wells 

200 
200-180 

[20] 

MMW032 Adjacent to MWD084 8/16/09 Dinwoody 6446.39 160 35 
0-Alluvium 

55-Dinwoody 
65-Phosphoria  

65 
65-55 
[10] 

  

MMW033 Deeper Well Nested with MMW029 8/28/09 Dinwoody 6489.84 160 17 
0-Alluvium 

18-Dinwoody 
150 

150-130 
[20] 

Notes: 
ft-AMSL:  feet above mean sea level 
ft-bgs:  feet below ground surface 

TABLE 3-5   BALLARD MINE MONITORING WELL DETAILS 
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Well ID Well Location 
Date 

Installed 

Ground 
Surface 

Elevation 
(ft AMSL) 

Boring 
TD 

(ft bgs) 

Depth Water 
Encountered 
when Drilling 

(ft bgs) 

Screened 
Interval 
(ft bgs) 

MBW006 South of MST069 on South Side of Road 5/13/08 6319.31 14 8 9-14 

MBW009 
Blackfoot River Road at Monsanto Haul 
Road 

5/14/08 6310.69 11 6 6-11 

MBW011 Near MST067, Off East Side of Haul Road 5/14/08 6339.80 15 9 10-15 

MBW026 
West Side of Haul Road in Ballard Close To 
MBW027, Shallow of Two 

5/20/08 6313.32 11 6 6-11 

MBW027 
West Side of Haul Road in Ballard Close To 
MBW026, Deeper of Two 

5/21/08 6313.33 25 6 11-16 

MBW028 Torgesen Ranch 5/21/08 6339.99 21 8 16-21 

MBW032 Holmgren Ranch 5/28/08 6499.13 15 8 10-15 

MBW048 Wooley Valley Creek 5/30/08 6421.72 10 2, 4 4-9 

MBW130 
East of Ballard Mine, Along Wooley Valley 
Creek 

5/11/09 6416.29 25 18 20-25 

MBW131 Northeast of Ballard Mine, Near MST093 5/11/09 6468.52 8 1.5 3-8 

MBW135 
Southeast of Ballard Mine , Across 
Blackfoot River Road 

5/14/09 6290.56 20 15 15-20 

NR: Water was not reached during borehole well installation. 
Ft-AMSL:  Feet above mean sea level 
Ft-bgs:  Feet below ground surface 

 
TABLE 3-6  ALLUVIAL DIRECT-PUSH BOREHOLE WELL DETAILS 
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TABLE 3-7  OTHER WELLS IN BALLARD MINE AREA 

Well ID Well Location / Name 
Completion 

Date 

Total 
Depth 

(ft-btoc) 

Casing 
Depth 

(ft-bgs) 
Perforation Intervals 

(ft-bgs, log description) Formation 

MMW001 
East side of West Ballard 
pit (MMP035) 

1992 450 
Steel to 

271a; PVC to 
450 

Dual completion PVC well set inside 
steel well, steel casing perforation 191-
271, Phosphoria; PVC screen 420-450, 
hard limestone 

Phosphoria 
and Wells 

MMW002 
(Abandoned) 

West side of West Ballard 
pit (MMP035) 

1992 350 
Steel to 20; 
PVC to 348 

288-308 med. Limestone; 328-348 hard 
limestone 

Wells 

MAW004c Dredge Field Well ND ND ND ND ND 

MAW006 Godfrey Field Well West 1988 120 109 89-109, hard lava Basaltb 

MAW008c West of Ballard Mine ND ND ND Hand-dug well. Alluvium 

MDW004c Godfrey House Well ND ND ND ND ND 

Notes:             
a. MMW001 steel casing is perforated from 191-271 ft-bgs within Phosphoria Formation. The perforated steel area is in contact with gravel pack from 191' to 210' and 
bentonite seal from 210' to 271'. 
b.  Formation was interpreted from logs and geologic maps, so some wells may be open to multiple formations.    
c.  Well logs were not found for these agricultural and domestic wells, so construction information is limited.    
ND - Not Determined.  ft-bgs - feet below ground surface.  ft-btoc - feet below top of casing         
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3.7.3 Supplemental Groundwater Analyses 

A selenium speciation study was conducted as part of the Final 2005 Phase II Supplemental SI Work Plan 

(MWH, 2007a); the results are presented in Selenium Speciation Study in Ground Water at Ballard and Henry Mines 

(MWH, 2006d).  Groundwater samples were collected from Ballard and Henry Mine wells and analyzed to 

determine the selenium species in the samples.  Two Ballard Mine wells were sampled, MMW001 and 

MMW002, in November 2005.  Table 3-7 (above) provides details pertaining to the wells. 

During this study, three groundwater samples were collected at each monitoring well.  A letter was added to 

the end of the sample identification to distinguish between sample types as follows:  non-preserved (F), 

EDTA preserved (E), and selenite -Se IV- spiked (S).  EDTA preservative was used because selenite is 

known to have high sorption efficiency for iron compounds (pH and Eh dependent); therefore, 

complexation (chemically combining) of the iron with EDTA minimizes the possibility of coprecipitation 

with selenite. The selenite spike was provided to monitor the species conversion during sampling and 

transport of the samples. The sampling procedures, laboratory analysis procedures, and analysis results are 

reported in Selenium Speciation Study in Ground Water at Ballard and Henry Mines (MWH, 2006d) and the 

findings of this study are summarized in Section 4.0.  

3.7.4 Aquifer Matrix Sampling 

Nine rock chip samples were collected from well boreholes as part of monitoring well installation between 

July and September 2007.  The samples were analyzed for chemical parameters and COPCs, and the data are 

presented in Section 4.5.5.   These data are useful for evaluating the effects the aquifer may have on the 

water quality as presented in Section 4.0. 

3.7.5 Piezometric Monitoring 

Transducer and data loggers were placed in 12 monitoring wells at the Ballard Site.  These data include daily 

water levels and can be used to evaluate aquifer monitored responses to precipitation/infiltration events, 

and ultimately how wells and aquifers may be interconnected.  The instrumented wells include MMW006, 

MMW020, MMW021, MMW030, and MMW031 in the Wells Formation, and MW-15A, MW-16A, and 

MMW017 in the alluvium on the west side of the Ballard Site, and MMW018, MMW029, MMW032, and 

MMW033 in the alluvium and Dinwoody Formation.  In addition, water levels have been measured 

routinely during individual groundwater sampling events.  These data are presented in Section 4.5. 

3.7.6 Spring and Seep Recession Analysis 

In 2006, water discharge was measured at eight springs, seeps, and stream headwaters (surface expressions 

of groundwater; SEGW) every three weeks from May to September as part of a stream recession analysis at 
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Ballard Mine.  The study was undertaken in an attempt to model the release of water from natural storages, 

typically assumed to be groundwater discharge, into these channels once surface runoff has ceased.  

Discharges at eight stations were measured and evaluated.  The stations were: 

 MDS030 MSG003 MSG004 MSG005 

 MST067 MST069 MST095 MST096 

Locations are depicted on Drawing 3-2.  As described in Section 4.0, recession constants were calculated 

for each spring or seep and these data are used to estimate the source of flow, either runoff, interflow, or 

groundwater discharge.  

3.8 ECOLOGICAL INVESTIGATIONS 

A variety of biological-chemical data are available from the pre-2003 CO/AOC period. This includes the elk 

tissue, bird egg and cattle study data summarized below that may be uniquely useful in the risk assessment 

and are, therefore, considered separately.  However, data are also available from 2004 for other ecological 

receptors, including various aquatic invertebrates and fish.  The pre-2004 biological data have limited spatial 

coverage with respect to the P4 mines including the Ballard Site. However, there may be circumstances in 

which these data may inform data needs identified in the risk assessment.  For example, limited small 

mammal sampling was conducted in waste rock areas of the Ballard Site in 2001. If, following the risk 

assessment, the need to sample small mammals is under consideration, then the pre-2004 biological data 

may be useful to refine the data requirements or for developing a scope. In addition, while the 2004 data are 

more spatially relevant and comprehensive to the Ballard Site for some of the ecological receptors (e.g., 

fish), the pre-2004 data may be useful in looking at temporal changes or as additional verification of nature 

and extent.  As discussed in Section 6.0, these pre-2004 data were not used to calculate potential impacts to 

biologic receptors in the risk assessments conducted and presented in this report.  Below past ecological 

investigations in support of the RI are listed and discussed. 

3.8.1 Aquatic Biota – Benthic Macroinvertebrates 

• Sixty-six (66) benthic macroinvertebrate samples were collected in June 2004 at select P4 
sampling locations throughout the three historic mine sites.  Of these, ten were collected from 
the Ballard Site.  These data were reported in the Interim Phase I SIs Evaluation Summary (MWH, 
2007g). 

3.8.2 Aquatic Biota – Fish 

• No salmonid samples were collected from the Ballard Mine area, but samples were collected at 
five sampling locations located on P4’s property.  Specifically salmonid samples were collected 
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from Angus Creek and the Blackfoot River; both the fillet and the whole body were analyzed.  
These data were reported in the Interim Phase I SIs Evaluation Summary (MWH, 2007g). 

• No forage fish were collected from the Ballard Mine area, but samples from forage fish were 
collected at 31 P4 sampling locations primarily from Angus Creek and the Blackfoot River.  
Forage fish were analyzed as whole body.  These data were reported in the Interim Phase I SIs 
Evaluation Summary (MWH, 2007g). 

3.8.3 Habitat Assessment and Function Use Surveys 

In 2004, P4 conducted aquatic and terrestrial (riparian) habitat assessments.  The aquatic habitat assessment 

was conducted at 10 stream stations for the purpose of developing a predictive model to differentiate stream 

habitat that supports fish from stream habitat that does not support fish.  P4 conducted a riparian 

(terrestrial) assessment of 18 ponds and non-fish-bearing streams in 2004 as well.   Statistical methods were 

used to develop possible models.  In addition, in 2004, P4 and the A/Ts performed functional use 

inspections of the non-regulated surface water features at the Ballard Site as well as P4’s Henry and Enoch 

Valley Mines (IDEQ, 2004b).  The purpose of the inspections was to assign the appropriate risk 

management action levels to non-regulated surface water features (i.e., site ponds) based on a reasonable 

assessment of the existing and potential future uses of the features.  These assessments are summarized in 

Section 4.6. 

3.8.4 Terrestrial Biota 

No terrestrial biota data have been collected during the post-2003 EE/CA project.  However, some data 

from prior to the EE/CA project may be of use to the RI.  These data were collected to address potential 

effects on biota from phosphate mining in the region.  The data have not been validated, but the A/T and 

P4 have agreed that sufficient data and information are available so that the data could be validated to 

current standards, should a need be identified for quantitative use of the data to support the BRA.  These 

data are extensively discussed in the Data Quality and Usability Report (DQUR; MWH, 2010a).  The need for 

these data will not have been determined until the final RI and BRA are approved. 

3.8.4.1 Cattle 

• Twenty (20) cattle were studied in 1999 at the Henry Mine.  The study took place on cattle 
grazing areas at reclaimed overburden dumps at the Henry Mine and in a background area.  
Items sampled during the grazing portion of the study included soil and vegetation in the pasture 
areas, and blood and blood serum collected from the cattle.  This initial onsite investigation of 
soil and vegetation was followed by a study of the cattle after they were removed from the 
grazing area and moved to a feedlot.  Samples included blood, muscle and organ tissue.  The 
sampling protocol and resulting tissue data for the feedlot portion of the study are both 
presented in the 1999 Interim Investigation Data Report (MW, 2000).  The data associated with this 
study are summarized in the RI/FS Work Plan and are presented in the DQUR (MWH, 2010a) 
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including blood and plasma from both the grazing and feedlot portions of the study and 
associated soil and vegetation data.  

3.8.4.2 Elk 

• One hundred sixty (160) elk were sampled during the hunting season of 1999 throughout the 
Southeast Idaho phosphate resource area.  These data are presented in the 1999 Interim 
Investigation Data Report (MW, 2000).   

• Fifty-four (54) elk were sampled during the hunting season of 2000.  These data are summarized 
in the RI/FS Work Plan and the details are included in the DQUR (MWH, 2010a). 

3.8.4.3 Bird Eggs 

• Two hundred fifteen (215) bird egg samples were collected throughout the Southeast Idaho 
phosphate resource area in May 1999.  These data are presented in the 1999 Interim Investigation 
Data Report (MW, 2000).   

• Three hundred thirty-four (334) bird egg samples were collected throughout the Southeast Idaho 
phosphate resource area in May 2000.  These data are summarized in the RI/FS Work Plan and 
the details are included in the DQUR (MWH, 2010a). 

• Three hundred sixty-nine (369) bird egg samples were collected throughout the Southeast Idaho 
phosphate resource area in May 2001.  These data are summarized in the RI/FS Work Plan and 
the details are included in the DQUR (MWH, 2010a). 
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4.0 NATURE AND EXTENT OF CONTAMINATION  

The following subsections present the nature and extent of contamination detected in the various media that 

have been sampled at the Ballard Mine.  In each of the subsections, historical data for primary and 

secondary media are summarized in tables and compared to A/T-approved characterization background 

and screening levels.  The discussions are aided through the use of tables, figures, and drawings.     

For each primary medium, characterization screening levels (values) presented in Table 4-1 are a 

combination of the most conservative of promulgated standards or other non-promulgated guidelines used 

in human and ecological risk assessment.  For example, the cadmium standard for human health in surface 

water is the USEPA Regional Screening standard of 0.018 mg/L.  However, in Table 4-1 and as used in the 

surface water evaluation (i.e., the surface water screening table presented for Ballard Mine), the ecological 

standard of 0.0006 mg/L (State of Idaho Surface Water for Aquatic Life Chronic Criteria) is used for 

surface water screening, because it is more conservative.  These screening levels are used to focus the 

discussion of nature and extent to primary analytes or constituents (used here instead of COPC or 

constituent of potential ecological concern [COPEC] so as not to confuse this evaluation with the risk 

assessment screening process).   It should be noted, that the BRA utilizes the complete data set in the 

stepwise BRA process as discussed in Section 6.0.   

Also it is noted that different surface water screening levels are developed and applied for dissolved-analytes 

with hardness-dependent criteria.  As shown on Table 4-2, surface water screening levels are developed 

based on the spatial distribution of hardness in upstream, downstream, and pond locations at the Ballard 

Site.  The median hardness for each of the surface water populations is used to adjust the analyte screening 

levels.  The upstream median hardness concentration exceeds 400 mg/L (438 mg/L), therefore it is set at a 

maximum of 400 mg/L.  Similarly, as the median hardness pond concentration is 96 mg/L, it is set at the 

default value of 100 mg/L CaCO3.    

These screening levels, as well as background values (levels), are used to facilitate the discussion of nature 

and extent and are not to be considered final remediation goals.  The data were compared to both screening 

levels and background values as background values often exceed screening levels.  The background values 

cited in Table 4-3 and in the discussion sections below were developed and reported in the Final Background 

Technical Memorandum (MWH, 2013a).  The primary media for which background levels were calculated for 

the Ballard Site are soil (riparian and upland), vegetation (riparian and upland), surface water, sediment, and 

groundwater, all of which are discussed in this section.  
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Primary analytes or constituents often are discussed in individual sections by medium (e.g., soil, 

groundwater, etc.) where these analytes or constituents are compared to the background and screening 

levels.  Specific constituents are selected because they: 

 
(1) Typically are elevated in the source materials (i.e., waste rock), which results in concentrations an 

order of magnitude greater than background and screening levels. 
 

(2) Are discussed in historical studies where a specific subset of analytes are selected for analysis (e.g., 
antimony, molybdenum, selenium, uranium, and vanadium) to evaluate spatial and temporal 
concentration trends. 
 

(3) Frequently exceed relevant screening standards and background presented in Tables 4-1 to 4-3. 
 

(4) Often are the primary human health or ecological risk drivers. 
 

(5) Sufficient for depicting the nature and extent at the Ballard Site. 

In the BRA (Section 6.0), the primary analytes or constituents have been further evaluated and are replaced 

by terms such as COPCs, COPECs, and COCs.   

The media discussed in this section are soil (riparian and upland- Section 4.1), vegetation (riparian and 

upland- Section 4.2), surface water (Section 4.3), sediments (Section 4.4), groundwater (Section 4.5), and 

biota (Section 4.6). 
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Analyte 
Soil 

Screening 
Valuea 

(mg/kg) 

Vegetation 
Screening 

Valueb 
(mg/kg) 

Surface Water 
Screening Value 

(mg/L) 

Sediment 
Screening 

Value 
(mg/kg) 

Groundwater 
Screening Value 

(mg/L) 

Aluminum 77000a 1,000 0.087c 25,500d 0.2e 
Antimony 0.27m -- 0.0056f 2.0g 0.006e 
Arsenic 0.61a 30 0.01f 9.8g 0.01h 
Barium 15000a -- 0.004i -- 2e 
Beryllium 160a -- 0.00066i  -- 0.004e 
Boron 0.5m 150 0.0016i -- 7.3j 
Cadmium 0.36m 10 0.0006f 0.99g 0.005e 
Chloride -- -- -- -- 250e 
Chromium 0.4m 100 0.000031j 43g 0.1e 
Cobalt 13m 25 0.0047j 50g 0.011j 
Copper 28m 40 0.011f 32g 1.3e 
Fluoride -- -- -- -- 4e 
Iron 55000a 500 0.16k 20,000g 0.3e 
Lead 400a 100 0.0025f 35.8g 0.015e 
Manganese 220m 2,000 0.05c 460g 0.05e 
Mercury 0.1m -- 0.00077c 0.18g 0.002e 
Molybdenum 2m 5 0.078j -- 0.18j 
Nickel 38m 100 0.052f 23g 0.73j 
Nitrate 130000a -- -- -- 10e 
Nitrite 7800a -- -- -- 1e 
Selenium 0.52m 5 0.005f 2.0g 0.05e 
Silver 4.2m -- 0.0034f 1.0g 0.1e 
Sulfate -- -- -- -- 250e 
TDS -- -- -- -- 500e 
Thallium 0.78 -- 0.00024f -- 0.002e 
Uranium 5m -- 0.0026l -- 0.03h 
Vanadium 2m 50 0.02l -- 0.26j 
Zinc 46m 500 0.12f 121g 5e 
pH -- -- -- -- 6.5-8.5e 
Notes: 
mg/kg milligram per kilogram 
mg/L milligram per liter 
a USEPA Regional Screening Levels for Soil, Residential (USEPA, 2013a) 
b Values presented in dry weight.  Mineral tolerance of animals, second revised edition (NRC, 2005)  
c National Recommended Water Quality Criteria (USEPA, 2009b, 2013b); Freshwater Standards for Chronic Criteria (CCC) 
d The ARCS TEL for freshwater sediment in NOAA SQuiRT (Buchman, 2008) 
e State of Idaho Ground Water Quality Rule (IDAPA 58.01.11).  Note that secondary MCLs are listed for pH, aluminum, chloride,  iron, 
manganese, pH, silver, sulfate, TDS and zinc (IDEQ, 1996) 
f State of Idaho Surface Water Quality for Aquatic Life (IDAPA 58.01.02); Chronic Criteria (CCC) or Water & Organisms (IDEQ, 2013a) 
g USEPA Region 3 BTAG freshwater sediment screening benchmarks (USEPA, 2012) 
h USEPA primary and secondary Maximum Contaminant Level (MCL), National Primary Drinking Water Regulations  
I Chronic freshwater screening value in NOAA SQuiRT (Buchman, 2008) 
j USEPA Regional Screening Levels (RSLs) for Water (USEPA, 2013a) 
k Lowest Chronic Value (LCV) observed in freshwater daphnids. Source: ORNL, 1996a. 
l Tier II Secondary Chronic Value. Source: ORNL, 1996a. 
m Sources of soil-based benchmarks for evaluating potential effects of COPECs on lower trophic-level organisms include: 
1. USEPA Eco-SSLs (USEPA, various dates). 
2. ORNL (1996a, 1996b, 1997a, 1997b, 1997c). 
3. Environmental Residue Effects Database (ERED) (USACE, 2010). 
4. USEPA Ecotox Database (USEPA, 2013c). 
5. Aquatox (USEPA, 2009d) 

 

TABLE 4-1  SCREENING LEVEL SUMMARY BY MEDIA 
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Analyte 

Upstream 
Surface Water 

Screening Valuea 
(mg/L) 

Downstream 
Surface Water 

Screening Valueb 
(mg/L) 

Pond 
Surface Water 

Screening Valuec 
(mg/L) 

Aluminum 0.087d 0.087d 0.087d 
Antimony 0.0056e 0.0056e 0.0056e 
Arsenic 0.01e 0.01e 0.01e 
Barium 0.004g 0.004g 0.004g 
Beryllium 0.00066g  0.00066g  0.00066g  
Boron 0.0016g 0.0016g 0.0016g 
Cadmium 0.0013e,f 0.0008e,f 0.0006e,f 
Chloride -- -- -- 
Chromium 0.000031h 0.000031h 0.000031h 
Cobalt 0.0047h 0.0047h 0.0047h 
Copper 0.037e,f 0.019e,f 0.011e,f 
Fluoride -- -- -- 
Iron 0.16i 0.16i 0.16i 
Lead 0.0109e,f 0.0048e,f 0.0025e,f 
Manganese 0.05c 0.05c 0.05c 
Mercury 0.00077d 0.00077d 0.00077d 
Molybdenum 0.078h 0.078h 0.078h 
Nickel 0.168e,f 0.086e,f 0.052e,f 
Nitrate -- -- -- 
Nitrite -- -- -- 
Selenium 0.005e 0.005e 0.005e 
Silver 0.0374e,f 0.0097e,f 0.0034e,f 
Sulfate -- -- -- 
TDS -- -- -- 
Thallium 0.00024e 0.00024e 0.00024e 
Uranium 0.0026j 0.0026j 0.0026j 
Vanadium 0.02j 0.02j 0.02j 
Zinc 0.38e,f 0.20e,f 0.12e,f 
pH -- -- -- 
Notes: 
a Levels adjusted based on maximum upstream hardness value of 400 mg/l 
Applies to stations MDS030, MDS031, MDS032, MDS033, MSG003, MSG004, MSG005, MSG005, 
MSG006, MSG007, MSG008, MST067, MST068, MST069, MST095, and MST096 
b Levels adjusted based on median downstream hardness value of 182.3 mg/l 
Applies to stations MST050, MST066, MST088, MST089, MST090, MST092, MST093, MST094, MST270, 
MST71, MST272, MST273, MST278, and MST279 
c Levels adjusted based on default hardness value of 100 mg/l 
Applies to stations MSP010, MSP011, MSP012, MSP013, MSP059, and MSP062 
d National Recommended Water Quality Criteria (USEPA, 2009); Freshwater Standards for Chronic Criteria 
(CCC) 
e State of Idaho Surface Water Quality for Aquatic Life (IDAPA 58.01.02) 
f Aquatic life criteria for these metals are expressed as function of total hardness. 
gChronic freshwater screening value in NOAA SQuiRT (Buchman, 2008) 
h USEPA Regional Screening Levels (RSLs) for Chemical Contaminants at Superfund Site 
i Lowest Chronic Value (LCV) observed in freshwater daphnids. Source: ORNL, 1996a. 
j Tier II Secondary Chronic Value. Source: ORNL. 1996 

 

  

TABLE 4-2  SURFACE WATER SCREENING LEVEL SUMMARY  
(ADJUSTED FOR HARDNESS DEPENDENT CRITERIA) 
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Analyte Sediment 
(mg/kg) 

Surface 
Water 
(mg/L) 

Riparian 
Soil 

(mg/kg) 

Riparian 
Veg1 

(mg/kg) 

Upland 
Soil 

(mg/kg) 

Upland 
Veg2,3 

(mg/kg) 
Groundwater4 

(mg/L) 

Aluminum NC 0.272 NC NC NC NC NC 
Antimony 5.00 NC 5.50 NC 0.745 5.41 NC 
Arsenic 4.55 0.00109 5.93 NC 11.5 NC 0.00103 
Barium NC 0.0953 NC NC NC NC NC 
Beryllium NC 0.00200 NC NC NC NC NC 
Boron 8.40 0.0200 12.7 NC 26.0 61.7 NC 
Cadmium 4.17 0.000100 5.02 0.893 8.61 1.70 0.000401 
Calcium NC 98.1 NC NC NC NC NC 
Chromium, 
total 38.1 0.00284 43.3 NC 32.7 NC 0.00604 

Cobalt NC 0.0100 11.2 NC 17.7 NC 0.000436 
Copper 25.5 0.0100 24.3 NC 37.5 NC NC 
Iron NC 0.112 NC NC NC NC NC 
Lead NC NC NC NC NC NC 0.00146 
Magnesium NC 20.2 NC NC NC NC NC 
Manganese 405 0.0552 1,112 NC 4,595 NC 0.435 
Mercury 0.0380 NC NC NC 0.0493 0.0526 NC 
Molybdenum 0.500 0.0100 0.653 2.85 3.45 5.78 0.0239 
Nickel 28.7 0.00270 29.6 NC 37.8 NC NC 
Potassium NC 3.0 NC NC NC NC NC 
Selenium 1.48 0.000772 2.03 0.800 1.80 3.41 0.00278 
Silver 0.241 0.0100 NC NC 0.225 0.270 NC 
Thallium 0.378 0.000150 0.483 NC 0.288 0.0163 0.000200 
Uranium 2.37 0.00118 3.85 NC 1.61 0.162 NC 
Vanadium 49.1 0.00491 57.9 NC 38.4 NC 0.0138 
Zinc 166 0.0147 180 NC 173 NC 0.471 
Notes:  
NC - not calculated per screening  
1Background levels were calculated using the 95% USL. 
2Units are mg/kg dry weight. 
3Upland vegetation levels are for combined scenario.   
4Groundwater concentrations are for a combined geologic unit scenario.   

4.1 SOIL  

Characterization of surface soils at the Ballard Mine has been performed for upland and riparian soils over 

several investigations since 2004.  These investigations are separated into upland and riparian soil 

characterization and include the following:  

• Upland soil sampling for a mass wasting investigation in the summer of 2004  

• Upland soil sampling associated with a supplemental waste rock dump and facility soil 
characterization in the summer of 2009 

• Upland Soil sampling associated with an agronomic quality study of 2004 

• Riparian soil sampling associated with the riparian habitat assessment in the summer of 2004 

TABLE 4-3  BACKGROUND LEVELS BY MEDIUM SUMMARY1 
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• Riparian soil sampling associated with a supplemental sediment and riparian soil investigation in 
the fall of 2010 

Each of these investigations is summarized below.  To facilitate the discussion, soil concentrations are 

compared to preliminary screening levels based on conservative values or background values as shown on 

Tables 4-1 to 4-3 and these data are presented in Tables 4-4* and 4-7* (tables noted with an asterisk * are 

oversized and are located at the end of the text).   

4.1.1 Waste Dump Soil Characterization – 2004 Mass Wasting Investigation 

A reconnaissance of mine waste rock dumps (MWD) at the Ballard Site was performed in June 2004 to 

identify and map existing and potential mass-wasting areas along dump boundaries.  Six impacted areas were 

identified and one such area on waste rock dump MWD082 was selected at random for sampling.  The area 

selected was described as a high-gradient landform with rilling present.  The area was partially vegetated, 

with limestone cobble near the base of the waste dump.  Two downward sloping, 150-foot transects, 12.5 

feet apart, were set up at this area perpendicular to the dump boundary.  Transects began on-dump and 

crossed the dump boundary and continued off-dump onto the undisturbed (native) land surface.  Thirteen 

(13) co-located soil and vegetation samples were collected along each of the two transects and were analyzed 

for selenium.  Transect locations and selenium sampling results are presented herein on Drawing 4-1 for 

soil (all results reported by dry weight).  Selenium concentrations in those soil samples range from 53 to 71 

mg/kg from the eight on-dump locations and soil selenium concentrations range from 4.8 to 59 mg/kg 

from the 19 off-dump locations.  The highest off-dump locations were collected immediately downhill (i.e., 

adjacent to) the edge of the dump and concentrations decreased rapidly with distance from the dumps.  

Figure 4-1 presents line plots of the soil results along each of the transects.  The upland soil selenium 

background and screening level concentrations also are plotted on the graph.  The co-located vegetation 

results are discussed in Section 4.2.1.  The soil sample locations are shown on Drawing 4-1 and 

exceedances are presented in Table 4-4*.   
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Figure 4-1  MWD082 Transects 1 and 2 - Selenium in Soil 

 

Cadmium and zinc concentrations are similar between the waste rock dumps, but vary within the dumps 

and concentrations range from 7.9 to 37.7 mg/kg and 57.1 to 218 mg/kg, respectively.  One sample 

collected from the MMP036 has a lower concentration of cadmium (15.9 mg/kg) and zinc (38.5 mg/kg).  

Similarly, the selenium concentrations from the waste dumps MWD080, MWD082, and MWD084 range 

from 0.26 to 1.91 mg/kg and are not detected in the soil sample collected from MMP036. 

4.1.2 Waste Dump Soil Characterization – 2009 Supplemental Waste Rock Dump 
and Facility Soil Characterization 

In June 2009, a soil survey and surface soil sampling was conducted at the Ballard Site waste rock dumps, 

partially backfilled pits, historic haul road and facilities, and a mine-specific background area located 

adjacent to the mine area.  The primary objective was to characterize the nature and extent of constituents 

within the study boundaries.  The survey and sampling results are reported in Supplemental Soil and Vegetation 

Characterization Data Summary Technical Memorandum included in Appendix A2 of the RI/FS Work Plan.  A 

brief summary of the characterization activities is provided below.   

A soil survey was conducted prior to the June 2009 sampling event.  In each potential source area and 

background location, the observed cover material was classified into the following major types:  topsoil 

stockpile, topsoil cover, brown shale, cherty shale, black shale, and other (i.e., limestone, dolomite, etc.).  At 

the Ballard Site, the surface materials on the six waste rock dumps and two pit backfills are predominately 

brown and black shale that, in most areas, has begun to weather to a soil one to two feet deep.  The 

agronomic properties of some of these soils were tested during an earlier study, and these results are 
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presented in the following section.  Some steeper slopes up to the angle of repose exhibit less weathering 

possibly due to rock type and are more characteristically classified as unweathered.  The old haul road in the 

Ballard Site area is dominantly limestone mixed with cherty shale with portions chip-sealed (paved).  In the 

Ballard Shop area, it was observed that slag brought in from the P4 Soda Springs Plant was used as road 

base and is the dominant surface cover in that area. More detail on the relative abundance of each material is 

further discussed in Appendix A2 of the RI/FS Work Plan.   

Soil sampling was conducted following the soil survey at the ten Ballard Site potential source areas (six waste 

rock dumps, two partially backfilled mine pits, one historic ore haul road, and one historic facility) and 

background location.  Drawing 4-2 shows the locations (typically a randomly selected 50-foot by 50-foot 

quadrat) and also reports the total selenium result for each sample.  A total of 105 composite surface soil 

samples were collected from the Ballard Site areas per Supplemental Mine Waste Rock Dump and Facility Soil and 

Vegetation Characterization Sampling and Analysis Plan (MWH, 2009c) and analyzed for a suite of 18 metals and 

metalloids.  Table 4-4* presents the constituent concentrations for samples that exceed the screening levels.  

Based upon this table, 17 analytes have at least one soil sample exceeding both the analytes' background and 

screening level. 

Selenium values in Ballard Site soils (excluding the background area) range from 0.572 to 209 mg/kg dw and 

all exceed the screening level of 0.52 mg/kg and a majority exceed the background level of 1.8 mg/kg.  

Concentrations of the other constituents did exceed the screening level at one or more potential source 

areas, as shown in Table 4-5; most of the occurrences are fairly widespread with the exception of boron, 

cobalt, manganese, and silver.  Cobalt and manganese report only one exceedance of the screening level and 

background value in soil samples collected from MWD081 and MWD083, respectively.  Exceedances of 

boron and silver are reported from a few soil samples collected from most waste rock dumps or backfilled 

mine pits.  Concentration of constituents that were an order of magnitude greater than screening and 

background levels include antimony, cadmium, chromium, molybdenum, nickel, selenium, uranium, 

vanadium, and zinc.   

The range of concentrations and average for five key constituents (antimony, molybdenum, selenium, 

uranium, and vanadium) are presented on Drawing 4-3 and discussed below.  These constituents were 

selected for further evaluation and discussion because not only are they elevated in the source materials, they 

likely are some of the primary human health and ecological risk drivers. 

The primary source for contamination at the Ballard Site is the Phosphoria Formation waste rock that has 

been placed in these various dumps around the Ballard Site.  As discussed in Section 2.11.1 and presented in 
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Table 2-8, the Meade Peak Member of the Phosphoria Formation is enriched in several soil constituents 

(Perkins and Piper, 2004).  Mean concentrations for the Meade Peak Member are typically significantly 

greater than the background levels calculated for the P4 Sites and samples collected from the Phosphoria 

Formation are not included in the current background data.     

As shown on Table 4-5, all sampled waste rock dumps, backfilled mine pits, haul road and Ballard Shop 

show varied ranges in concentrations as discussed by analyte below. 

Analyte SL Bckgrnd2 

Site-
Bckgrnd 
Samples 

(n=10) 

Waste 
Rock 

Dumps 
(n=59) 

[n] 
> 
** 

Partially 
Backfilled 
Pits (n=20) 

[n] 
> 
** 

Historic 
Ore Haul 

Road 
(n=10) 

[n] 
> 
** 

Historic 
Facility 
(n=5) 

[n] 
> 
** 

Antimony 0.27 0.745 ND-0.854 ND-10.9 50 1.06-10.4 20 0.677-7.27 8 
3.58-
7.63 

5 

Arsenic 0.61 11.5 2.55-3.66 3.51-45.5 45 10.6-37.3 17 4.41-17.5 2 
8.88-
14.4 

4 

Boron 0.5 26 2.74-11.7 ND-34.7 5 ND-34.7 4 ND-21.2 0 
15.6-
29.3 

1 

Cadmium 0.36 8.61 1.40-3.39 1.94-99.5 50 8.0-167 18 1.44-43.6 6 
46.9-
83.2 

5 

Chromium 0.4 32.7 9.32-16.3 17.6-594 57 70.3-507 20 14.4-289 8 169-523 5 

Cobalt 13 17.7 3.29-5.51 2.66-25.6 1 2.54-8.19 0 4.76-11.7 0 
2.78-
4.83 

0 

Copper 28 37.5 8.6-11.9 13.8-156 46 27.1-174 19 17.8-76.1 3 
55.1-
77.5 

5 

Manganese 4595 220 327-462 
94.4-
5180 

1 98.8-403 0 234-3620 0 123-249 0 

Mercury 0.1 0.0493 
0.0183-
0.0272 

0.025-
0.541 

53 0.072-0.892 19 
0.0271-
0.362 

3 
0.168-
0.407 

5 

Molybdenum 2 3.45 ND ND-44.1 54 7.02-48.7 20 ND-16.2 3 9-17.7 5 
Nickel 38 37.8 12.2-20.2 17.7-635 57 116-349 20 22.5-197.3 8 103-161 5 

Selenium 0.52 1.8 
0.25 - 
0.485 

0.87 - 
209 

59 5.84 - 130 20 0.57 - 24.9 7 
17.7 - 
35.4 

5 

Silver 4.2 0.225 
0.0651-
0.0945 

0.198-
14.4 

27 0.907-11.7 10 0.104-4.03 0 3.21-5.5 2 

Thallium 0.78 0.288 
0.118-
0.183 

0.204-
2.59 

35 0.451-3.68 15 0.176-1.27 2 
1.17-
2.65 

5 

Uranium 5 1.61 
0.587-
0.854 

1.99-82 58 11-72.9 20 1.1-42.0 6 
42.5-
87.1 

5 

Vanadium 2 38.4 10.7-17.9 16.9-808 55 57.9-598 20 12.1-266 5 289-790 5 

Zinc 46 173 76.7-178 109-1600 58 481-1810 20 84.3-889.7 7 
561-
1120 

5 

Notes: 
1Triplicate samples are treated as a single sample. 
2Background levels were calculated using the 95% USL. 
Sample concentrations in mg/kg dry weight. 

TABLE 4-5 2009 UPLAND SOIL SAMPLING CONCENTRATION RANGES1 AND EXCEEDANCES 

Remedial Investigation Report for the Ballard Mine   Page 4-9  
November 2014 



 
 

Analyte SL Bckgrnd2 

Site-
Bckgrnd 
Samples 

(n=10) 

Waste 
Rock 

Dumps 
(n=59) 

[n] 
> 
** 

Partially 
Backfilled 
Pits (n=20) 

[n] 
> 
** 

Historic 
Ore Haul 

Road 
(n=10) 

[n] 
> 
** 

Historic 
Facility 
(n=5) 

[n] 
> 
** 

[n] > ** - indicates the number of samples exceeding screening level and background 

** - indicates screening level and background 
n = total number of samples 
[n] = sample concentration 
SL = screening level 
Bckgrnd = background level 

 
• The highest antimony concentrations in upland soils exceed 10 mg/kg and are compared to a 

screening level of 0.27 mg/kg and a background level of 0.745 mg/kg.  Concentrations are most 
elevated in samples collected from waste rock dump MWD082 followed by backfilled mine pits 
MMP035 and MMP036.  The lowest antimony concentrations are reported from upland soil 
samples collected from waste rock dump MWD083. 

• Maximum molybdenum concentrations in upland soils approach 50 mg/kg and are compared to 
a screening level of 2 mg/kg and a background level of 3.45 mg/kg.  Concentrations are the 
most elevated in samples collected from backfilled mine pit MMP036 followed by waste rock 
dumps MWD081 and MWD082.  Similar to antimony, the lowest molybdenum concentrations 
are reported in upland soil samples collected from waste rock dump MWD083.   

• Selenium concentrations in upland soils regularly exceed 150 mg/kg at several waste rock dumps 
and maximum concentrations exceed 200 mg/kg and are compared to a screening level of 0.52 
mg/kg and a background level of 1.8 mg/kg.  Selenium is elevated in all waste dumps with the 
highest selenium concentrations in upland soil samples that were collected from waste rock 
dump MWD080 and the lowest selenium concentrations in samples collected from waste rock 
dump MWD083.  The haul road and Ballard Shop also show lower selenium concentrations 
compared to most of the waste rock dumps. 

• Uranium and vanadium in upland soils display a similar concentration pattern across the Ballard 
Site.  Maximum uranium concentrations in upland soils approach 90 mg/kg and are compared 
to a screening level of 5 mg/kg and a background level of 1.61 mg/kg.  Vanadium 
concentrations exceed 800 mg/kg compared to a screening level of 2 mg/kg and a background 
level of 38.4 mg/kg.  These constituents are most elevated at the Ballard Shop where slag has 
been used as road base and waste rock dump MWD081 followed by backfilled mine pit 
MMP036.  The lowest concentrations are reported in upland soil samples collected from the 
haul road and waste rock dump MWD083. 

4.1.3 2004 Agronomic Soil Testing 

On July 16-17, 2004, samples were collected from nine locations in the Ballard Site for analysis of 

agronomic parameters including nutrients, soluble/extractable metals, and physical/geotechnical parameters.  

The samples were collected from waste rock dumps MWD080, MWD082 and MWD084, and backfill in the 

MMP036 mine pit.  The locations selected were representative of un-reclaimed, poorly reclaimed and well 

reclaimed areas, with the measure of reclamation success being vegetation density.  The description of the 
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areas used in sampling is presented in Agronomic Testing and Unreclaimed, Poorly Reclaimed, and Well 

Reclaimed Land of the Ballard Mine Investigation RI (MWH, 2004d). The results for the agronomic 

parameters are provided in Table 4-6.  These data will primarily be utilized in the FS; although, the soluble 

concentrations of the constituents provide some insight to the availability of the potential contaminants.
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TABLE 4-6  AGRONOMIC TESTING RESULTS FOR WASTE ROCK SOILS 

 

  
Sample ID: SSMWD084-1-C(5) SSMWD082-1-C(5) SSMWD082-2-C(5) SSMWD082-3-C(5) SSMWD080-1-C(5) SSMWD080-2-C(5) SSMWD080-3-C(5) SSMWD080-4-C(5) SSMMP036-1-C(5) 

 
Collection Date: 7/16/2004 7/16/2004 7/16/2004 7/16/2004 7/17/2004 7/17/2004 7/17/2004 7/17/2004 7/17/2004 

 Station Type: WR01 WR02 UR02 PR02 WR04 UR09 PR05 PR06 UR06 

Analyte Method Units 
         

Calcium, soluble (Sat. Paste) M6010B ICP meq/L 1.2 3.51 2.13 2.37 7.3 2.15 1.50 2.69 1.9 

Magnesium, soluble (Sat. Paste) M6010B ICP meq/L 0.40 J 0.95 0.41 0.47 2.0 J 0.18 J 0.41 0.56 0.3 J 

Potassium, soluble (Sat. Paste) M6010B ICP meq/L 0.51 0.38 0.1 J 0.25 0.6 J 0.06 J 0.23 0.13 0.16 J 

Sodium, soluble (Sat. Paste) M6010B ICP meq/L 0.1 J 0.18 0.25 0.28 1.7 0.26 0.14 0.15 0.2 J 

Sulfate, soluble (Water) M375.3 - Gravimetric mg/Kg 10 J 10 J 10 U 10 U 10 J 10 U 10 U 10 J 10 U 

Nitrate as N, extractable (KCL) Calculation:  NO3NO2 mg/Kg 1.7 0.8 J 0.7 J 1.1 1.8 1.4 1.9 1.6 1.3 

Nitrate/Nitrite as N, extractable M353.2 - Automated C mg/Kg 1.7 0.8 J 0.8 J 1.1 1.8 1.5 1.9 1.6 1.3 

Nitrite as N, extractable (KCL) M353.2 - Automated C mg/Kg 0.1 U 0.1 U 0.1 J 0.1 U 0.1 U 0.1 J 0.1 U 0.1 U 0.1 U 

Nitrogen, ammonia (KCL) M350.1 - Automated P mg/Kg 8 9 8 7 7 4 J 3 J 3 J 2 J 

Phosphorus, extractable (AB-DTPA) M365.1 - Automated A mg/Kg 41 26 183 93 50 92 53 52 58 

Sodium Absorption Ratio Calculation ratio 0.11 J 0.12 J 0.22 0.23 0.78 0.24 0.14 J 0.11 J 0.19 

Carbon, total organic (TOC) ASA No.9 29-2.2.4 % 3.5 6.6 1.9 2.4 4.7 3.3 2.0 3.6 1.8 

Cation Exchange Capacity (CEC) USDA No. 60 (19) meq/100g 21.375 15.575 8.75 12.6 25.75 12.15 12.625 18.8 11.375 

Conductivity @25C M120.1 - Meter, w/ S mmhos/cm 0.213 0.431 0.305 0.288 0.296 0.357 0.237 0.359 0.151 

pH, Saturated Paste USDA No. 60 (21A) units 6.5 7.2 7.6 7.4 6.9 7.7 7.5 7.5 7.2 

Cadmium, extractable (AB-DTPA) M6010B ICP mg/Kg 37.6 10.8 27.1 22.7 24 33.9 7.9 14.0 15.9 

Chromium, extractable (AB-DTPA) M6010B ICP mg/Kg 0.5 U 0.5 U 0.6 J 0.6 J 1.9 J 2.0 J 0.6 J 2.0 J 0.7 J 

Copper, extractable (AB-DTPA) M6010B ICP mg/Kg 13.2 14.9 8.3 9.4 17.7 6.8 7.2 15.3 9.4 

Iron, extractable (AB-DTPA) M6010B ICP mg/Kg 28.9 39.5 22.1 17.7 77.2 16.2 35.6 29.5 9.9 

Manganese, extractable (AB-DTPA) M6010B ICP mg/Kg 2.4 3.3 0.9 2.3 3.5 0.7 1.2 1.8 2.6 

Molybdenum, extractable (AB-DTPA) M6010B ICP mg/Kg 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 

Nickel, extractable (AB-DTPA) M6010B ICP mg/Kg 21.4 18.8 12.5 8.3 35.6 12.2 6.5 20.9 4.8 

Selenium, extractable (AB-DTPA) SM 3114 B, AA-Hydride mg/Kg 0.12 0.86 0.52 0.50 1.91 0.35 0.26 0.68 0.01 U 

Vanadium, extractable (AB-DTPA) M6010B ICP mg/Kg 3.2 1.6 10.8 4.8 6.5 13.9 4.0 5.1 1.8 

Zinc, extractable (AB-DTPA) M6010B ICP mg/Kg 119 138 131 97.4 206 218 57.1 144 38.5 

Solids, Percent CLPSOW390, PART F, D % 91.3 93.7 93.5 94.8 89.2 94.2 92.5 90.9 94.2 

Clay ASTM D 422 Hydrometer % 22.5 17.5 15.0 15.0 25.0 15.0 17.5 20.0 17.5 

Silt ASTM D 422  % 45.0 42.5 25.0 32.5 53.8 25.0 32.5 45.0 36.3 

Sand ASTM D 422  % 32.5 40.0 60.0 52.5 21.3 60.0 50.0 35.0 46.3 

Texture Classification ASTM D 422  --- L L SL SL SL SL L L L 
Notes: 

Samples were collected on July 16-17, 2004. 
Station Type refers to the type of reclaimed area the sample was collected from (UR-unreclaimed, PR-poorly reclaimed, WR-well reclaimed), and the number refers to the area identification label.  See MWH (2004d) for details. 
Soluble results include Ca, K, Mg, Na, and Sulfate. Extractable results include Cd, Cr, Cu, Fe, Mn, Mo, Ni, V, Se, Zn, Nitrate as N, Nitrite as N, Nitrogen-Ammonia, and phosphorous. Results reported on a dry weight basis. 
Texture classes: L - Loam, and SL - Sandy Loam 
Data qualifier definitions are: 
(U) - The material was analyzed for, but was not detected above the level of the associated value. The associated value is 5 times the highest blank concentration, or the sample detection limit. 
(J) - The associated value is an estimated quantity. 

Data were reviewed for data quality but were not validated for use in evaluation of the nature and extent characterization contamination. 
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4.1.4 2004 Riparian Soil Characterization  

In May 2004, riparian habitat assessments, including evaluation of soil, vegetation, and species assemblages, 

were conducted on the riparian areas of ponds, wetland, and non-fish-bearing streams at the Ballard Site.  

Riparian soil and vegetation samples were collected at 31 stations in September 2004 for laboratory analysis 

of cadmium, chromium, copper, molybdenum, nickel, selenium, vanadium, and zinc.  The sampling 

locations and selenium results are presented on Drawing 4-4.  These data are presented in the Draft - Interim 

Phase I SIs Evaluation Summary (MWH, 2007g).  The 2004 riparian vegetation results are discussed in Section 

4.2.4.  As shown on Table 4-7*, several stations reported exceedances in riparian soils of background and 

screening levels (greater than an order of magnitude) for all eight analytes and Table 4-8 presents a 

summary of these exceedances.   

Analyte SL Bckgrnd2 Ponds 
(n=6) 

[n] 
> 
** 

Springs 
(n=4) 

[n] 
> 
** 

Seeps  
(n=4) 

[n] 
> 
** 

Streams 
(n=16) 

[n] 
> ** 

Cadmium 0.36 5.02 22.5-131 6 1.43-10.5 2 3.2-52.6 3 0.44-34.8 5 

Chromium 0.4 43.3 374-2780 6 16.1-204 2 62.9-295 4 17.1-262 5 
Copper 28 24.3 69.8-130 6 7.0-38.4 2 25.1-272 3 9.7-41.9 3 

Molybdenum 2 0.653 13.8-48.6 6 0.84-4.27 2 2.3-47 4 0.33-11.7 3 

Nickel 38 29.6 140-1620 6 11.2-74.5 2 55.1-772 4 10.7-109 3 

Selenium 0.52 2.03 20.5-53.0 6 6.3-570 4 3.5-162 4 ND-39 9 

Vanadium 2 57.9 207-773 6 24.4-87 2 66.0-121 4 23.2-351 6 
Zinc 46 180 662-1370 6 47.0-318 2 183-2580 4 43.0-690 6 

Notes:  
1Triplicate samples are treated as a single sample. 
2Background levels were calculated using the 95% USL. 
Sample concentrations in mg/kg dry weight. 
Shaded results indicate those which ranges contain exceedances. 
[n] > ** - indicates the number of samples exceeding screening level and background 
** - indicates screening level and background 
n = total number of samples 
SL = screening level 
Bckrnd = background level 

The ranges and averages of concentrations for six primary constituents are presented on Drawings 4-5 to 

4-10 and discussed below.  These constituents are presented on the drawings not only because the 

maximum upland soil concentrations in samples collected from the six mine waste rock dumps exceed the 

screening level and background by an order of magnitude, they are likely to be indicator parameters in 

downstream media such as riparian soil and sediment samples.  In addition, the six key constituents are 

likely to be some of the primary human health and ecological risk drivers.  As shown on the Table 4-8, only 

TABLE 4-8  2004 RIPARIAN SOIL SAMPLING CONCENTRATION RANGES AND EXCEEDANCES1 
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three of the six constituents (molybdenum, selenium and vanadium) are included in the 2004 analytical suite.  

The nature and extent of constituents in 2004 riparian soil samples is summarized as follows: 

• Cadmium concentrations in riparian soils exceed 100 mg/kg and are compared to a screening 
level of 0.36 mg/kg and a background level of 5.02 mg/kg.  The highest concentration (131 
mg/kg) is reported in a sample collected from pond MSP012.  By comparison, the maximum 
cadmium concentration in upstream and downstream riparian samples is 34.8 mg/L from 
upstream station MST068.  However, only five of the 16 riparian soil samples collected at stream 
stations (MST067, MST068, MST092, MST095, and MST272) exceed the cadmium screening 
level and background.  The lowest cadmium concentrations are in riparian soil samples collected 
from springs. 

• The maximum chromium concentration in riparian soils (2,780 mg/kg) is in a sample collected 
from pond MSP010 (no longer present).  The chromium screening level is 0.4 mg/kg and the 
background value is 43.3 mg/kg. The range of chromium concentrations in riparian soils is 
similar for seeps, springs, and streams with maximum chromium concentrations of 295, 204 and 
262 mg/kg, respectively.  However, only five of the 16 riparian soil samples collected at stream 
stations (MST067, MST068, MST092, MST095, and MST272) exceed the screening level and 
background, whereas the majority of riparian soil samples collected from ponds, seeps, and 
spring samples exceed the screening level and background. 

• Dump seep MDS033 has the highest concentration of copper (272 mg/kg) in riparian soils and 
is compared to a screening level of 28 mg/kg and a background level of 24.3 mg/kg.  Copper 
concentrations in a majority of riparian soil samples from ponds samples exceed 100 mg/kg.  
Only three of the 16 riparian soil samples collected at stream stations (MST067, MST068, and 
MST095) exceed the copper screening level and background, whereas several of the riparian soil 
samples collected from ponds, seeps, and spring samples exceed the copper screening level and 
background. 

• Maximum molybdenum concentrations in riparian soils approach 50 mg/kg and are compared 
to a screening level of 2 mg/kg and a background level of 0.653 mg/kg.  These maximum 
riparian soil concentrations are reported at MSP011 (48.6 mg/kg) and MDS033 (47 mg/kg).  
The maximum concentration of molybdenum from stream locations is 11.7 mg/kg.  Only three 
of the 16 riparian soil samples collected at stream stations (MST067, MST068, and MST095) 
exceed the molybdenum screening level and background, whereas the majority of riparian soil 
samples collected from ponds, seeps, and spring samples exceed the screening level and 
background. 

• The maximum nickel concentrations range from 74.5 mg/kg in riparian soils collected from a 
spring station to 1,620 mg/kg in a riparian soil sample collected from a pond.  In comparison 
the screening level is 38 mg/kg and the background value is 29.6 mg/kg.  Only three of the 16 
riparian soil samples collected at stream stations (MST067, MST068, and MST095) exceed the  
nickel screening level and background, whereas the majority of riparian soil samples collected 
from ponds, seeps, and spring samples exceed the screening level and background. 

• The maximum selenium concentrations range from 39 mg/kg in a riparian soil sample collected 
from a stream sample to 570 mg/kg in spring MSG006.  The selenium screening level is 0.52 
mg/kg and the background level is 2.03 mg/kg for riparian soils.  Selenium concentrations in 
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riparian soils exceed the selenium screening level and background in all pond, seep, and spring 
samples and in nine of 16 samples collected from stream stations.  Selenium concentrations in 
riparian soils collected from stream stations are greater upstream compared to downstream 
stations.   

• Vanadium concentrations in riparian soils (23.2 to 773 mg/kg) are the highest in samples 
collected from ponds.  The vanadium screening level and background level are 2 mg/kg and 
57.9 mg/kg, respectively.  The maximum riparian soil concentration from stream stations is 351 
mg/kg at MST068 and only six of the 16 riparian soil samples collected from stream stations 
exceed the screening level and background.  Riparian soil samples collected from seeps and 
springs report lower maximum concentrations of 121 and 87.0 mg/kg, respectively.   

• The maximum zinc concentration of 2,580 mg/kg is from the riparian soil sample collected at 
dump seep MDS033.  The maximum concentration from ponds, streams, and springs are 1,370, 
690, and 318 mg/kg, respectively.  However, only six of 16 riparian soil samples collected at 
stream stations exceed the zinc screening level and background.  For comparison the zinc 
screening level is 46 mg/kg and background is 180 mg/kg.   

4.1.5 Supplemental 2010 Sediment and Riparian Soil Investigation 

In the fall of 2010, stream sediment, pond sediment, riparian soil, and stream and pond surface water 

samples were collected at eight unique sampling locations at the Ballard Site.  Riparian soil samples collected 

as part of this investigation are discussed below.  The surface water and sediment sample results are 

discussed in Sections 4.3 and 4.4, respectively. 

The objectives, methods, and procedures for the sediment and riparian soil sampling and collection of 

surface water samples in select locations along the riparian corridors in 2010 and reported herein, are 

presented the Final Revision 1 - Supplemental Sediment and Riparian Soil Sampling and Analysis Plan (Riparian SAP; 

MWH, 2010c).  This SAP was prepared in conjunction with the RI/FS Work Plan, and is attached as 

Appendix D1. The results are first presented in the DSR (MWH, 2013b). 

Much of the work completed prior to 2010 focused on upland soil and sediment sampling; however, several 

of the constituents that are detected in soils throughout the Ballard Site were not analyzed in sediment 

during those earlier investigations.  One of the primary objectives for the 2010 supplemental sediment and 

riparian soil sampling was to fill these data gaps based on lack of specific analyte data in the earlier studies 

(e.g., arsenic).  Therefore, the samples were analyzed for a suite of 18 metals and metalloids; the same suite 

as evaluated during the 2009 upland soil and vegetation investigation.   

Sixteen (16) riparian samples were collected from each bank along eight stream locations at the Ballard Site 

as shown on Drawings 4-5 to 4-10.  These stations were selected to assess: (1) the extent of contamination 

downstream along Wooley Valley Creek on the east side of Ballard Site (MST093, MST095, MST092, 
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MST089, MST273, and MST272) and (2) transport in stations downstream of waste rock dump MWD081 

on the west side of the Ballard Site (MST066 and MST067).  Exceedances of background and screening 

levels are reported for 13 of the 18 analytes as reported on Table 4-7* and further discussed below. 

West Side of Ballard Mine (Downstream of MWD081).  The tributary stream draining from MWD081 

is intersected by roads and is broken into several segments prior to reaching the Blackfoot River.  Samples 

were collected from two locations between the Ballard Site and the Blackfoot River, one upstream near the 

toe of MWD081 (MST067) and the other downstream near the Blackfoot River (MST066) and samples 

were collected from each stream bank.  Eleven (11) analytes exceed background and screening levels 

between the two riparian soil samples collected at MST067 as reported in Table 4-7*.  Exceedances include 

arsenic, boron, cadmium, chromium, copper, molybdenum, nickel, selenium, uranium, vanadium, and zinc.  

Only two analytes, arsenic and selenium, exceed their background and screening levels at MST066.  It is 

noted that field duplicates were collected at MST066.  Both boron and molybdenum exceed in one of the 

field duplicates, but the resulting averages are below background and screening levels.  Constituent 

concentrations are greater in riparian soil samples collected from MST067 than MST066 with few 

exceptions.  The range of concentrations and average for six key constituents are presented on Drawings 4-

5 to 4-10 and further discussed below.  These constituents are selected because not only do the maximum 

upland soil concentrations from the six mine waste rock dump samples exceed the screening level and 

background by an order of magnitude, they may possibly be risk drivers, and are likely to be indicator 

parameters in downstream riparian soil and sediment samples.  In summary: 

• The antimony concentrations in riparian soil samples collected at MST067 are above the 
background level of 5.5 mg/kg and screening level of 0.27 mg/kg, but are flagged as non-detect 
as a result of blank contamination.  The antimony concentrations in riparian soils from each 
stream bank at MST066 are 3.3 and 3.75 mg/kg, respectively.   

• One riparian soil sample, analyzed for arsenic, from MST066 (7.295 mg/kg) and MST067 (8.91 
mg/kg) report an exceedance of the arsenic background level of 5.93 mg/kg and screening level 
of 0.61 mg/kg.  The other stream bank sample at each location was slightly less than 
background.    

• Molybdenum concentrations in riparian soils exceed the molybdenum background level of 0.65 
mg/kg and screening level of 2 mg/kg at MST067.  The molybdenum concentrations in the 
riparian soil samples collected from MST067 decrease from 2.6 and 5.2 mg/kg to 1.7 mg/kg at 
MST066.  Please note that the second riparian soil sample collected from MST066 is flagged as 
non-detect due to associated blank data. 

• Selenium concentrations in riparian soil samples collected from both MST067 and MST066 
exceed the background level of 2 mg/kg and screening level of 0.52 mg/kg.  Concentrations 
significantly decrease from 30.4 and 100 mg/kg at MST067 to 3.25 and 2.7 mg/kg at MST066. 
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• One riparian sample collected from MST067 exceeds the uranium background level of 3.85 
mg/kg and screening level of 5 mg/kg.  The uranium concentration is 8.74 mg/kg and the 
sample collected from the opposing bank is 4.46 mg/kg.  Uranium concentrations in riparian 
soil samples collected from MST066 decrease to 3.26 and 3.51 mg/kg.   

• Similar to uranium, one riparian sample collected from MST067 exceeds the vanadium 
background level of 57.9 mg/kg and screening level of 2 mg/kg.  The vanadium concentration is 
122 mg/kg and the sample collected from the opposing bank is 54.3 mg/kg.  Vanadium 
concentrations in riparian soil samples collected from MST066 decrease to 32 and 34.4 mg/kg.   

East Side of Ballard Mine (Wooley Valley Creek).  Five stream locations were selected for collection of 

riparian soils samples in the Wooley Valley Creek with each successive location further downstream from 

the mine area (MST095, MST092, MST089, MST273 and MST272 from upstream to downstream).  Two 

background samples also were collected on Wooley Valley Creek above any influence from the Ballard Site 

(MST093). 

As shown on Table 4-7*, 13 analytes exceed background and screening levels at upstream station MST095 

and included antimony, arsenic, boron, cadmium, chromium, copper, mercury, molybdenum, nickel, 

selenium, uranium, vanadium, and zinc.  Approximately 1.5 to 2 miles downstream on Wooley Valley Creek, 

at station MST092, only four analytes (antimony, cadmium, selenium, and zinc) exceed background and 

screening levels.  Wooley Valley Creek stream stations MST089 and MST273 only report exceedances of 

selenium and furthest downgradient station MST272 did not report any analytes that exceed background 

and screening levels for riparian soils.  Generally, concentrations decline in riparian soils as samples were 

collected downstream of the mined area as shown on the Drawings 4-5 to 4-10.  The concentrations for 

the six key constituents are presented on these drawings and further discussed below.  These constituents 

were selected because maximum upland soil concentrations in samples collected from the six mine waste 

rock dumps exceed the screening level and background by an order of magnitude, may possibly be risk 

drivers, and are likely to be indicator parameters in downstream riparian media such as riparian soil and 

sediment samples.  In summary: 

• The antimony concentrations in riparian soils are slightly above its background level of 5.5 
mg/kg and screening level of 0.27 mg/kg at upstream stations MST095 and MST092.  
Concentrations in riparian soils collected from MST095 are 6.0 and 6.3 mg/kg and 
concentrations in riparian soils collected from MST092 are 4.7 and 6.4 mg/kg.  Concentrations 
are below the antimony background level in riparian soil samples collected from MST089, 
MST273, and MST272 with the lowest concentration of <3 mg/kg in a riparian soil sample 
collected from MST273.  It is noted that one riparian soil sample concentration at MST272 
exceeds background but is flagged as non-detect as a result of blank contamination.  
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• The maximum arsenic concentrations in riparian soils (5.73 and 8.51 mg/kg) are from samples 
collected from upstream station, MST095 and are near or exceed the arsenic background level of 
5.93 mg/kg and screening level of 0.61 mg/kg.  Arsenic concentrations in downstream riparian 
soil samples range from 2.29 mg/kg to 3.44 mg/kg. 

• Maximum molybdenum concentrations in riparian soils are 2.7 and 6.2 mg/kg in samples 
collected from upstream station, MST095, which exceed the molybdenum background level of 
0.65 mg/kg and screening level of 2 mg/kg.  Molybdenum was not detected in downstream 
stations MST092, MST089, MST273, and MST272.   

• Selenium concentrations in riparian soil samples are the greatest in downstream stations 
MST092 (5.5 and 7.6 mg/kg) and MST089 (4.7 and 7.6 mg/kg) compared to upstream station 
MST095 (3.4 and 5.9 mg/kg).  Riparian soil samples collected from MST273 are still elevated in 
selenium above the background level of 2 mg/kg and the screening level of 0.52 mg/kg.  
Concentrations were lower (1.8 and 1.9 mg/kg) at MST272 in the riparian soil samples collected 
during fall 2010 , but it is noted that the 2004 riparian soil sample from MST272 is 2.5 mg/kg. 

• Similar to antimony, uranium concentrations in riparian soil samples exceed the background 
level of 3.85 mg/kg and screening level of 5 mg/kg at the furthest upstream stations.  The 
concentrations range from 7.8 and 8.9 mg/kg.  Uranium concentrations decreased below 
background and screening levels at MST092 and are consistently between 2.0 and 3.6 mg/kg in 
downstream stations MST092, MST089, MST272, and MST273.     

• Vanadium concentrations exceed the background level of 57.9 mg/kg and screening level of 2 
mg/kg in one riparian soil sample collected at MST095 (135 mg/kg). The vanadium 
concentration in the riparian soil sample collected from the opposite bank is 53 mg/kg.  
Concentrations are below background in the remaining downstream riparian soil samples with 
the lowest concentration of 22.2 mg/kg at MST273.  It is noted that in 2004, the vanadium 
concentration reported for the riparian soil sample collected from MST272 is 92.8 mg/kg, 
whereas the 2010 riparian soil samples are 32.1 and 36.2 mg/kg.   

4.1.6 Soils Summary 

Since 2004, upland and riparian surface soils have been characterized at the Ballard Site through several 

investigations.  The key findings, including constituents that are elevated above background and screening 

levels, are summarized for upland and riparian soils below. 

Upland Soils Results 

• Concentrations of most analytes (antimony, arsenic, cadmium, chromium, copper, mercury, 
molybdenum, nickel, selenium, thallium, uranium, vanadium, and zinc) are pervasively elevated 
above screening and background levels across the waste rock dumps, backfilled mine pits, the 
Ballard Shop area, and haul road.  These constituents are the similar to the list of constituents 
elevated in the Meade Peak Member of the Phosphoria Formation (see Table 2-8). 

• The upland soil investigations reported isolated areas of elevated concentrations of boron, 
cobalt, manganese, and silver in soil when compared to background and screening levels 
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• Both the dumps and the backfilled mine pits report a large range in soil constituent 
concentrations reflecting the heterogeneous nature of the waste rock and backfilled pit materials.   

• The lowest soil concentrations for most constituents are from waste rock dump MWD083, but 
even these lower concentrations exceed screening and background levels.  The highest soil 
concentrations are reported from waste rock dumps, MWD080, MWD081, and MWD082.   

• Sample results from two transects investigated at waste rock dump MWD082 may indicate off-
dump transport is occurring as further discussed below. 

• Background levels exceed conservative ecological and human health screening levels for a 
majority of constituents, as further discussed below. 

• A correlation between soluble analytes, nutrients and reclamation/re-vegetation success is not 
apparent as further discussed below.   

Riparian Soils Results   

• Concentrations of most analytes (arsenic, cadmium, chromium, copper, molybdenum, nickel, 
selenium, uranium, vanadium, and zinc) are elevated above background and screening levels in 
riparian soils collected from upstream and some downstream stations.  These exceedances are 
similar to the suite of constituents that are elevated in upland soils and mirror the list of 
constituents elevated in the Meade Peak Member of the Phosphoria Formation (see Table 2-8). 

• Riparian soil concentrations of all sampled constituents generally are the highest in the ponds 
and seeps followed by springs and streams.   

• Constituent concentrations are highest in stream stations near the mine and also are generally 
higher on the west side of Ballard Site (MST067 and MST068).  Concentrations decrease 
downstream and are below background values in the riparian soil samples collected from the 
furthest downgradient stations.     

• The riparian soil concentrations can vary between the opposing banks with concentrations 
exceeding background and screening levels on one bank and not the other as further discussed 
for sediment and riparian soils in Section 5.0.   

• Background levels for upland soils exceed conservative ecological and human health screening 
levels for a majority of constituents, as discussed below. 

Based on evaluation of data at the Ballard Site, the nature and extent of surface soil impacts at the Ballard 

Site have been defined adequately.  Further assessment of the total and incremental risk above background 

for COPCs/COPECs in upland and riparian soils is discussed in Section 6.0.   

Upland Soils Off-Dump Transport.  Figure 4-1 suggests that off-dump transport is occurring at these 

particular transects that run from mine waste rock dump MWD082 to native ground.  Off-dump transport 

is suggested by the fact that the off-dump concentrations do not immediately drop below background levels 

for soil and vegetation, as expected.  This may be explained by the steep on-dump slope aspect (90% slope), 
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making off-dump transport possible.  All soil samples analyzed for selenium are found above the soil 

background concentration of 1.8 mg/kg and screening level of 0.52 mg/kg.  There are upland soil samples 

approaching these values at distance of 100 feet from the edge of the dump.    

Soil selenium concentrations range from 4.8 to 71 mg/kg during the 2004 investigation.  Background 

selenium concentration for the underlying stratigraphy beneath the dumps is not well understood.  This 

transect is within 300 feet of the MMP037 mine pit (Drawing 4-1), it appears to overly the upper section of 

the Phosphoria Formation (compare location to geology map in Drawing 2-2) or a combination of 

colluvium and the Phosphoria Formation, and is downhill from a mined outcrop of the mineralized Meade 

Peak Member.  This outcrop was mined resulting in the MMP037 mine pit and associated waste rock.  

Therefore, an alternate hypothesis is that the decreasing selenium signature in the soil off the dump is 

because of increasing distance from the mineralized Meade Peak outcrop as discussed in Section 2.11.1, 

which is uphill.  Mass movement from the uphill area to a downhill area prior to mining could have resulted 

in a similar selenium distribution in the soil.  There is no indication of mass movement associated with 

mining.  If the distribution of selenium is the result of the presence of the waste rock, it would have had to 

be a subtle dispersion mechanism (e.g., dust or sheet flow runoff), and such mechanism has not been 

observed at the Ballard Mine or any of the other Sites.  Downhill soil creep from the area of the Meade Peak 

Member of the Phosphoria Formation is a plausible alternative explanation for the observed dispersion 

pattern. 

This study was repeated at the Henry and Enoch Valley Mines where upland soil samples were collected 

from two transects at each of these mines.  One transect at each mine was a control area where mass 

transport was not expected.  At all four of these transects the selenium concentrations dropped immediately 

at the edge of the waste rock dump.  However, the underlying bedrock is Dinwoody Formation, and the 

off-dump area sampled is more distal from the mineralized Phosphoria Formation outcrop. 

Upland and Riparian Soil Background Concentrations.  Collection of background soil samples was a 

part of the 2009 soil and vegetation study.  These upland soil samples were collected in areas representative 

of where external waste rock dumps have been placed.  However, areas representative of mine pit and mine 

pit backfills found in a natural (unmined) setting were not sampled.  This is a significant distinction because 

the geology and geochemistry is known to vary significantly across these areas, and the average background 

COPC concentrations in soils may deviate from what is represented in the June 2009 study.   

It is known that median arsenic concentrations in Meade Peak Member of the Phosphoria Formation range 

between 22 and 27 ppm (mg/kg) (Herring and Grauch, 2004).  Therefore, it is reasonable to expect that 
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soils overlying and comprised of the Meade Peak beds could be similarly elevated in arsenic and other 

constituents associated with the Meade Peak Formation.   

Of the 17 analytes discussed above, 13 analytes have upland soil background levels that exceed the 

conservative ecological or human health screening levels.  Arsenic concentrations in all soil samples 

collected from the potential source areas exceed the screening level of 0.61 mg/kg.  Concentrations of 

arsenic range from 3.51 to 45.5 mg/kg across all potential source areas.  The mean soil background 

concentration for the P4 Sites is 11.5 mg/kg (MWH, 2013a).  These data suggest that arsenic is naturally 

elevated above the screening level.   

Agronomic.  A relationship between nutrients or soluble metals and reclamation/re-vegetation success is 

not apparent.  The most apparent relationship to vegetation success appears to be related to soil grain size.  

The samples with lower sand and higher silt content are better vegetated than the samples with higher 

sand/lower silt content.  This may be an indicator of the primary character of the waste rock in the dump or 

it may be an indicator of the extent to which weathering and decrepitating has begun to form a soil.  Higher 

moisture retention associated with the finer soils may be an important factor associated with vegetation 

success.   

These results from the agronomic testing do not provide information directly associated with nature and 

extent of contamination.  However, the agronomic results may be utilized in FS evaluations to address the 

agronomic suitability of existing soils on the Ballard Site. 

4.2 VEGETATION 

Characterization of vegetation at the Ballard Site has been performed for upland and riparian vegetation 

during several investigations since 2004.  These investigations are separated into upland and riparian 

vegetation characterization and include the following: 

• Upland vegetation sampling for a mass wasting investigation in the summer of 2004  

• Upland vegetation sampling associated with seasonal vegetation assessment in summer and fall 
2004 

• Upland vegetation sampling associated with a supplemental waste rock dump and facility 
vegetation characterization in the summer and fall of 2009 

• Riparian vegetation sampling associated with the riparian habitat assessment in the summer of 
2004 
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Each of these investigations is summarized below.  To facilitate the discussion, vegetation concentrations 

are compared to characterization background and screening levels as shown on Tables 4-1 and 4-3 and 

these data are presented in Tables 4-9*, and 4-10 through 4-13.   

4.2.1 Waste Dump Vegetation Characterization – 2004 Mass Wasting Investigation 

As described in more detail in Section 4.1.1, 13 co-located soil and vegetation samples were collected along 

each of the two transects on MWD082, over the waste dump, and on to undisturbed or the native ground 

surface. These samples were analyzed for selenium.  Exact transect locations and selenium sampling results 

are presented herein on Drawing 4-11 for vegetation.  Selenium concentrations in upland vegetation 

samples range from 46 to 68 mg/kg from the eight on-dump locations and vegetation selenium 

concentrations range from 1.7 to 50 mg/kg from the 18 off-dump locations.  The selenium concentrations 

are the highest in on-dump vegetation samples and concentrations approach or drop below background and 

screening levels approximately 75 feet from the edge of waste rock dump MWD082.  Presented on Figure 

4-2 is a line plot of the selenium results in vegetation along the two transects sampled on MWD082.  The 

upland vegetation selenium background and screening level concentrations also are plotted on the graph for 

comparison purposes.   

Figure 4-2  MWD082 Transects 1 and 2 - Selenium in Vegetation 
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4.2.2 Waste Dump Vegetation Characterization – 2004 Seasonal Vegetation 
Investigation 

Monthly composite vegetation data were collected from one quadrat on MWD081 from May to October 

2004.  The purpose of this investigation was to determine if there are any seasonal differences of selenium 

concentrations in upland vegetation growing on waste rock dumps.  These vegetation samples were 

analyzed for selenium only from a combination of old and new growth in the quadrat.  These data are 

originally presented and discussed in the Draft - Interim Phase I SIs Evaluation Summary (MWH, 2007g).  

Quadrat location and sampling results are presented on Drawing 4-11.  The results of the seasonal 

vegetation investigation (grasses and alfalfa) are provided in Table 4-10.  As shown in the table, the quadrat 

sampled at MWD081 shows no monthly selenium concentration trends are discernable.  All upland 

vegetation samples are found to contain selenium concentration at less than the detection limit of 0.5 

mg/kg. 

Station Name Station ID May Jun Jul Aug Sep Oct 
Ballard Mine Pit #1 
Overburden Dump #2 

MWD081 ND ND ND ND ND ND 

Notes: 
ND = concentration is less than the detection limit of 0.5 mg/kg dry weight (dw). 

4.2.3 Waste Dump Vegetation Characterization – 2009 Supplemental Waste Rock 
Dump and Facility Vegetation Characterization 

In June 2009, a vegetation survey and sampling was conducted on the Ballard Site waste rock dumps, 

partially backfilled pits, historic haul road and facilities, and a mine-specific background area located within 

the mine footprint.  The primary objective was to characterize the nature and extent of the constituents 

within the study boundaries.  The survey and sampling results are reported in Supplemental Soil and Vegetation 

Characterization Data Summary Technical Memorandum included in Appendix A2 of the RI/FS Work Plan.  A 

summary of the characterization activities is provided in this section.   

The vegetation survey was conducted at ten Ballard Site potential source areas (six waste rock dumps, two 

partially backfilled mine pits, one historic ore haul road, and one historic facility) and one background 

location.  The relative abundance of the overall vegetative cover for each source and background area, as 

well as the relative abundance of each species encountered of all life forms (i.e., grasses, forbs and shrubs) 

was estimated.  Vegetation was identified as to species, if possible, and if not, to the lowest taxonomic level.  

Data were not collected to determine the biomass of specific vegetation species.  The species of grasses, 

TABLE 4-10  2004 SEASONAL VEGETATION SELENIUM CONCENTRATIONS 
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forbs, and shrubs identified at the Ballard Site and the relative abundance of each plant species at the Ballard 

Site are detailed in the Technical Memorandum included in Appendix A2 of the RI/FS Work Plan.   

Vegetation sampling was conducted following the vegetation survey discussed above. Drawing 4-12 shows 

the sampling areas (typically a randomly selected 50-foot by 50-foot quadrat) and presents the total selenium 

result for each sample.  A total of 172 vegetation samples were collected from the Ballard Site.   

The majority of the vegetation samples were composites of grasses and forbs collected from five random 

one-foot by one-foot grid points within each quadrat.  Samples of vegetation separated by life form (grasses, 

forbs, and shrubs) and plants classified as culturally significant also were collected at some locations.  The 

vegetation sampling addressed potential seasonal variations in concentration of COPCs detected in 

vegetation samples collected throughout the Ballard Site, particularly in forbs.  A subset of stations sampled 

in the spring event was re-sampled for forbs in the fall for this purpose.  The vegetation samples were 

analyzed for antimony, arsenic, boron, cadmium, total chromium, cobalt, copper, manganese, mercury, 

molybdenum, nickel, selenium, silver, thallium, uranium, vanadium, and zinc.   

The species of grasses, forbs and shrubs identified at the Ballard Site and the relative abundance of each 

plant are detailed in Appendix A2 of the RI/FS Work Plan and a brief discussion of the plants observed at 

the Ballard Site is provided below.   

• GRASSES: Of the 17 grasses identified at the Ballard Mine, smooth brome (Bromusinermis) is 
found to be the dominant species comprising 50% or more of the total mine area vegetation.  
The second most abundant grasses found at the Ballard Site, comprising 25 to 50% of the grass 
coverage, are orchard grass (Dactylis glomerata) and western wheatgrass (Pascopyrum smithii).  
These three dominant and abundant grasses are also present in the reclamation seed mixes used 
on the waste rock dumps. 

• FORBS: Alfalfa (Medicago sativa) is the most abundant of the 47 different forb species found 
at the Ballard Mine.  The second most abundant forbs, are dandelion (Taraxacum officinale); 
Great Basin lupine (Lupinus alpestris); sulfur buckwheat (Eriogonum umbellatum); western 
yarrow (Achillea millefolium); and yellow salsify (Tragopogon dubius). 

• Two forbs classified as selenium accumulators also are found at the Ballard Mine. Milk-vetch 
(Astragalus sp.) is observed to be common and is a Group 1-primary selenium accumulator 
species.  Scarlet Indian paintbrush (Castilleja miniata) is rarely observed, and is a Group 2- 
secondary selenium absorber. 

• SHRUBS: At the Ballard Mine, 20 different shrub species are identified, more than double the 
number observed at the other P4 Sites.  The large number of different shrub species at the 
Ballard Site is likely attributable to the USFS experimental planning plots established on the 
northwestern portion of the mine on waste rock dump MWD080 in the late 1960s.  Most of the 
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shrubs identified at the Ballard Site are growing in these plots.  No shrub observed throughout 
the Site is found in relative abundance greater than about 25% of the total mine area. 

• CULTURALLY SIGNIFICANT PLANTS:  Five culturally significant plants are observed at the 
Ballard Mine.  Three of the five culturally significant plants observed are uncommon or rare 
including white sagebrush, chokecherry, and Rocky Mountain juniper.  The two most abundant 
culturally significant species of the five observed are big sagebrush (Artemisia tridentata) and 
quaking aspen (Populus tremuloides). 

Table 4-9* presents the analyte concentrations for the various species of grasses, forbs and shrubs sampled 

compared to background and screening levels.  Analytes in the vegetation samples exceeding the 

background and screening levels are: 

• Cadmium 

• Mercury 

• Molybdenum  

• Selenium  

• Silver  

• Thallium 

• Uranium  

At the Ballard Site, concentrations of selenium and molybdenum exceed the background and screening level 

in greater than half of the waste rock dump vegetation samples.  This also is true in all other potential source 

areas except the historic haul road.  These exceedances and the other analyte exceedances are further 

discussed below: 

• One upland vegetation sample exceeds the cadmium screening level of 10 mg/kg.  One forb 
sample collected from the MMP036 in the spring of 2009 has a cadmium concentration of 21.5 
mg/kg.   

• One upland vegetation sample from the MMP036 backfilled pit, one upland vegetation sample 
from waste rock dump MWD080, and one from MBB001 (background) contained mercury 
concentrations that exceed the 0.0526 mg/kg background value.   

• Molybdenum concentrations range from <1.41 to 425 mg/kg in upland vegetation.  The highest 
molybdenum concentration was reported at the Ballard Shop facility and appears to be an 
outlier.  Concentrations in upland vegetation samples from the waste rock dumps and backfilled 
mine pits generally range between 10 and 20 mg/kg.   

• Concentrations of selenium in upland vegetation generally range from 0.26 mg/kg to 
approximately 100 mg/kg; however there are a few samples that report selenium concentrations 
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in the range of 200 to 300 mg/kg.  The highest selenium concentrations in upland vegetation are 
reported on the backfilled pits, but the waste rock dump upland vegetation samples also report 
elevated selenium concentrations.   

• One background upland vegetation sample reports an anonymously high silver concentration of 
38.2 mg/kg and one haul road sample reports a silver concentration of 5.56 mg/kg, exceeding 
the 0.27 mg/kg background level.  One waste rock dump vegetation sample collected from 
MWD082 in the spring of 2009 has a silver concentration of 0.429 mg/kg and two forb samples 
(one spring, one fall) collected from MMP036 report silver concentrations of 0.382 and 0.441 
mg/kg.   

• The background level for thallium is 0.0163 mg/kg.  More than half of the upland vegetation 
samples analyzed for thallium have concentrations greater than the background, with the highest 
concentrations measured in upland vegetation samples collected from the backfilled mine pits 
and waste rock dump samples.   

• Four grass/forb samples from waste rock dumps (MWD080, MWD081, MWD082, and 
MWD093) and three forb or grass/forb samples from the backfilled mine pits (MMP035 and 
MMP036) have uranium concentrations (0.196 to 1.38 mg/kg) that exceed the 0.162 mg/kg 
background level.  

A primary objective of the 2009 supplemental sampling activities was to evaluate the concentrations of 

constituents in composite grass and forb (vegetation) samples as further described in Appendix A2 of the 

RI/FS Work Plan.  Table 4-11 provides a summary of the concentrations ranges and screening level 

exceedances in these grass and forb composite vegetation samples.  As shown in this table; selenium, 

molybdenum, thallium, and uranium are found to be elevated above screening and background levels in a 

significant number of 2009 grass/forb composite samples and as discussed above regarding the evaluation 

of all 2004 and 2009 samples, the highest concentrations are typically detected on the waste rock dumps.  It 

should be noted that only grass and forb samples are included in this summary table.  Shrub (leaf and wood) 

samples are not included in the table, as are not forb only samples collected for seasonality evaluations.  Leaf 

and wood sample data can be found in Table 4-9*.  

As shown on Table 4-11, all sampled waste rock dumps, backfilled mine pits, haul road and Ballard Shop 

show varied ranges in grass/forb concentrations as discussed by analyte below. 

• Maximum molybdenum concentrations in upland vegetation is 425 mg/kg in a grass sample 
from the Ballard Shop compared to a screening level of 5 mg/kg and a background level of 5.78 
mg/kg.  The other Ballard Shop vegetation concentrations are much lower ranging between 1.96 
and 10.5 mg/kg.  Overall, concentrations are the most elevated in samples collected from waste 
rock dumps (maximum concentration of 101 mg/kg), followed by the backfilled pits (maximum 
concentration of 28.8 mg/kg) and haul road (maximum concentration of 9.56 mg/kg).    
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Analyte SL Bckgrnd1 

Site-
Bckgrnd 

Area 
(n=14) 

Waste 
Rock 

Dumps 
(n=53) 

[n] 
> 
** 

Partially 
Backfilled 

Pits 
(n=18) 

[n] 
> 
** 

Historic 
Ore 
Haul 
Road 
(n=9) 

[n] 
> 
** 

Historic 
Facility 
(n=5) 

[n] 
> 
** 

Molybdenum 5 5.78 1.74-240 
1.85-
101 

35 
<1.49-
28.8 

12 
<1.48-
9.56 

4 
1.96-
425 

3 

Selenium 5 3.41 0.20-4.41 
0.31-
366 

38 0.37-141 14 
0.38-
69.2 

2 
4.35-
27.5 

4 

Thallium NA 0.0163 
<0.00962
-0.0257 

0.00917
-0.574 

40 
0.014-
0.439 

16 
0.0128-
0.0457 

2 
0.49-
0.324 

5 

Uranium NA 0.162 
<0.00962

-<0.1 
<0.0888
-0.679 

3 
<0.973 
-0.42 

1 
<0.056 
to 0.122 

0 
<0.0975 
- <0.099 

0 

Notes:  
1Background levels were calculated using the 95% USL. 
Concentrations in mg/kg dry weight. 
Shaded results indicate those which ranges contain exceedances. 
[n] > ** - indicates the number of samples exceeding screening level and background. 
** - indicates screening level and background value 
n - total number of samples  
[n] - sample concentration 
SL - screening level 
Bckgrnd = background level 

• Selenium concentrations in upland vegetation exceed 100 mg/kg at several waste rock dumps 
and backfilled pit locations and the maximum concentration is 366 mg/kg compared to a 
screening level of 5 mg/kg and a background level of 3.41 mg/kg.  Selenium is elevated in all 
waste dumps and backfilled pits with the highest concentration from upland vegetation collected 
from MWD082.  The haul road (maximum concentration of 69.2 mg/kg) and Ballard Shop 
(maximum concentration of 27.5 mg/kg) report lower selenium concentrations compared to the 
waste rock dumps. 

• Thallium concentrations in upland vegetation regularly exceed the background level of 0.0163 
mg/kg in over half the samples and maximum concentrations of 0.574 and 0.439 are reported 
from waste rock dumps and backfilled pit locations, respectively.  However, the Ballard Shop 
reports similar elevation of thallium concentrations in upland vegetation. 

• Uranium concentrations in upland vegetation exceed a background level of 0.162 mg/kg in only 
a few samples.  The majority of vegetation samples are below reporting limits for uranium.  
Three uranium exceedances are reported from MWD081, MWD082, and MWD093 (0.196 to 
0.679 mg/kg) out of five samples that are detected above reporting limits.  Similarly, only one 
exceedance of the upland vegetation background is reported from the upland vegetation samples 
collected from MMP036 and this is out of a total of two detected concentrations for uranium. 

  

TABLE 4-11  2009 GRASS/FORB SAMPLING CONCENTRATION RANGES AND EXCEEDANCES 
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2009 Seasonal Vegetation 

The 2009 vegetation sampling also addressed potential seasonal variation of constituent concentrations in 

forbs.  Forb samples were collected from 12 locations in spring and fall of 2009.  Data are provided on 

Table 4-9*; the spring and fall selenium and molybdenum concentrations are compared in Table 4-12.  

Selenium concentrations in forb samples collected in the fall of 2009 decrease in three of the four 

background samples.  The percentage decrease in selenium concentrations range between 25 and 74%.  

However, vegetation collected from one sample (MBB001-10) area reports a fall selenium concentration of 

0.661 mg/kg compared to 0.243 mg/kg, which is a 172% increase in forb selenium concentrations at this 

location in the fall.  The selenium concentrations from forb samples collected from the backfilled mine pits 

are significantly greater in the fall (54 and 1,010, mg/kg) than the spring (19.9 and 141 mg/kg), which results 

in an absolute percent increase of 171% and 616%. The highest concentration is reported from a forb 

sample (species unknown) collected from backfilled mine pit MMP036.  The results from the waste rock 

dumps are more varied with two forb samples showing an absolute percent decrease (-2% and -87%) in 

selenium concentrations and three forb samples showing an absolute percent increase (46% to 112%) in 

selenium concentrations.   

Fall molybdenum concentrations in forb samples increase in three of the four background samples and the 

percent increase in molybdenum concentrations range between 4 and 109%.  One sample (MBB001-05) 

reports an 87% decrease in fall molybdenum concentrations compared to spring.  The molybdenum forb 

samples collected from the backfilled pits vary significantly with a spring selenium concentration of 13.3 

mg/kg and a fall selenium concentration of 76 mg/kg (increase of 471%) from backfilled mine pit 

MMP035.  The fall forb sample selenium concentration decrease 25% (2.60 to 1.96 mg/kg) at backfilled 

mine pit MMP036.  The results from the waste rock dumps generally report an increase (34% to 3,678%) 

with only one sample (MWD083) reporting a 27% decrease between spring and fall sample events. The 

maximum increase is reported at MWD080 where the molybdenum concentrations in forb samples 

increased from 1.76 to 66.5 mg/kg.   
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Sample 
Location Selenium % 

Diff Molybdenum % Diff 

 Spring Fall  Spring Fall Fall 
MBB001-01 0.73 0.549 J+ -25% 2.43 J 5.08 109% 

MBB001-05 4.41 0.671 -85% 20.6 2.66 J -87% 

MBB001-08 1.63 0.423 -74% 4.60 4.79 4% 

MBB001-10 0.243 J 0.661 172% 2.34 J- 2.52 J 8% 

MHR001-04 1.18 0.923 -22% <1.50 <1.48 -1% 

MMP035-06 19.9 J 54 171% 13.3 J- 76 471% 

MMP036-04 141 1010 616% 2.60 J 1.96 J -25% 

MWD080-03 84.1 123 46% 1.76 66.5 3678% 

MWD080-06 234 J 229 -2% 10.4 26.3 153% 

MWD081-04 12.7 J 1.67 -87% <1.87 5.98 220% 

MWD083-01 2.34 4.97 112% 2.54 J 1.85 J -27% 

MWD084-
AL05 

135 J 239 77% 17.4 J- 23.3 34% 

Notes:  
Concentrations in mg/kg dry weight 
J   The result is an estimated quantity.  The associated numerical value is the 
approximated concentration of the analyte in the sample.  
J+ The result is an estimated quantity, but the result may be biased high.  
J- The result is an estimated quantity, but the result may be biased low.   
Shaded results indicate those which are seasonally higher 

The 2004 waste dump vegetation characterization of the MWD081 waste dump shows no monthly selenium 

concentration trend with all selenium concentrations being less than the detection limit of 0.5 mg/kg.  

However, the 2009 vegetation study results from the same waste dump are listed in Table 4-9* and 

selenium concentrations range from 8.2 to 38.6 mg/kg for all vegetation types.  Separate laboratories and 

analytical methods were used for the 2004 and 2009 sampling and this may have factored into the 

discrepancy in selenium concentrations.  For 2004 vegetation investigations, ACZ Laboratories in 

Steamboat Springs, Colorado used method SW7742, the 2009 samples were analyzed at Microbac 

Laboratories in Marietta, Ohio where they used the SW6020 method.  Both data sets were validated by a 

third party independent validator. 

  

TABLE 4-12  2009 SEASONAL FORB SELENIUM AND MOLYBDENUM 
CONCENTRATIONS 

Remedial Investigation Report for the Ballard Mine   Page 4-29  
November 2014 



 
 

Culturally Significant Vegetation 

As discussed above, sampling of culturally significant plants was conducted following the survey at the 

potential source areas and background locations. At the Ballard Mine, four samples were collected from 

waste rock dumps, three from partially backfilled pits, and three from locations that were not recorded.  

Table 4-13 presents mercury, molybdenum, and selenium results for the culturally significant plants that 

were sampled at the Ballard Mine because these are the only three analytes with reported detections from 

the culturally significant plants.   

As shown in the Table 4-13, only one culturally significant plant sample is found to exceed screening and 

background levels.  The leaf sample collected from a chokecherry bush at the backfilled mine pit MMP036 

exceeds the background value for mercury and no applicable screening level has been identified for the RI 

characterization assessment.  The majority of the molybdenum samples are reported below the laboratory 

reporting limit.  Selenium concentrations are the greatest in samples of culturally significant plant samples 

collected from waste rock dumps MWD083 and MWD093 compared to plant samples collected from 

backfilled mine pit MMP036.  Also, molybdenum and selenium concentrations are generally similar between 

the plant leaves and stems.   
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 Mercury 
(mg/kg dw) 

Molybdenum 
(mg/kg dw) 

Selenium 
(mg/kg dw) 

Screening/Background Level NA/0.0526 5/5.78 5/3.41 
BALLARD ARLU2 <0.0199 <1.47 1.17 

BALLARD JUSC-LEAF2 <0.02 4.29 <0.499 

BALLARD JUSC-STEM2 <0.0192 1.74 J 0.483 J 
Partially Backfilled Pit Locations 
MMP036 PRVI-FRUIT 0.0502 J- <1.49 0.722 J 
MMP036 PRVI-LEAF 0.127 J- <1.49 1.80 
MMP036 PRVI-STEM <0.00996 UJ <1.50 1.97 
Waste Rock Dump Locations 
MWD083 POTR-LEAF 0.023 J- <1.48 2.21 
MWD083 POTR-STEM <0.00975 UJ <1.50 2.54 
MWD093 ARTR-LEAF <0.00992 UJ <1.48 2.16 
MWD093 ARTR-STEM 0.0454 J- <1.49 1.57 
Notes:  
1Triplicate samples are treated as a single sample.  
2Exact facility locations of these samples were not recorded. 
J    The result is an estimated quantity.  The associated numerical value is the approximated 
concentration of the analyte in the sample. 
J-   Data are estimated due to associated quality control data.  Potential low bias. 
UJ  Potential low bias, possible false negative. 
ARLU - white sagebrush (Artemisia ludoviciana)   
ARTR - big sagebrush (Artemisia tridentata)   
JUSC - Rocky Mountain juniper (Juniperus scopulorum) 
POTR - quaking aspen (Populus tremuloides)   
PRVI - chokecherry (Prunus virginiana) 
Shaded results indicate an exceedance of screening and background levels   

 

4.2.4 2004 Riparian Vegetation Characterization 

In 2004, riparian habitat assessments, including evaluation of soil, vegetation, and species assemblages, were 

conducted at the riparian areas of ponds, wetland, and non-fish-bearing streams at the Ballard Site.  The 

sampling locations and selenium results are presented on Drawing 4-4.  Riparian soil and vegetation 

samples were collected at thirty-one locations for laboratory analysis in September 2004.  Vegetation 

samples were analyzed for cadmium, copper, molybdenum, selenium, and zinc.  The riparian vegetation 

samples represent composite samples across multiple species or types and thus it is not possible to segregate 

riparian vegetation by plant species or types.  These data are presented in the Draft - Interim Phase I SIs 

Evaluation Summary (MWH, 2007g).  The riparian soil results are discussed in Section 4.1.4.  As shown on 

Table 4-14*, several stations report exceedances of background and screening levels for three analytes, 

TABLE 4-13  CULTURALLY SIGNIFICANT PLANT SAMPLE CONCENTRATIONS AND 
EXCEEDANCES1 
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cadmium, selenium, and molybdenum. Table 4-15 presents a statistical summary of these riparian 

vegetation sample exceedances. 

Analyte SL Bckgrnd1 

Dump 
Seeps 
(n=4) 

[n] 
> 
** 

Springs 
(n=4) 

[n] 
> 
** 

Ponds 
(n=6) 

[n] 
> 
** 

Streams 
(n=16) 

[n] 
> 
** 

Cadmium 10 0.893 0.18-0.76 0 0.19-0.87 0 0.92-11.1 1 0.09-1.28 0 

Selenium 5 0.8 2-11.5 3 1.0-17.2 2 3.2-26.8 5 <0.5-40 2 

Molybdenum 5 2.85 0.1-1.43 0 0.83-3.89 0 3.07-45.9 3 0.47-2.65 0 

Notes:  
1Background levels were calculated using the 95% USL. 
Concentrations in mg/kg dry weight. 
Shaded results indicate those which ranges contain exceedances. 
[n] > ** - indicates the number of samples exceeding screening level and background. 
** - indicates screening level and background value 
n - total number of samples  
[n] - sample concentration 
SL - screening level 
Bckgrnd – background level 

• One riparian vegetation sample collected from around pond MSP062 exceeds the 10 mg/kg 
screening level and 0.893 mg/kg background level for cadmium with a concentration of 11.1 
mg/kg.  Cadmium concentrations in the riparian vegetation samples collected from seeps and 
springs and streams are generally less than 1 mg/kg except for vegetation samples collected at 
MST050 and MST095. 

• Molybdenum concentrations in riparian vegetation range from 0.1 to 45.9 mg/kg in riparian 
vegetation and exceed the screening level of 5 mg/kg in three ponds: MSP012, MSP059, and 
MSP062.  Concentrations are not elevated above background and screening levels in the 
vegetation samples collected at 16 stream locations as well as in the riparian vegetation samples 
collected at eight dump seep and spring locations.   

• Selenium concentrations in riparian vegetation range from <0.5 to 40 mg/kg and exceed the 5 
mg/kg screening level in half of the springs; nearly all of the dump seeps and ponds; and in two 
of the 16 streams stations (i.e., MST068 and MST095).  These are two upstream locations, one 
on the west side (MST068) and one on the east side (MST095) of the Ballard Site.  Riparian 
vegetation samples collected adjacent to on-site ponds report the next highest selenium 
concentrations followed by vegetation sampled adjacent to springs and seeps. 

    

TABLE 4-15  2004 RIPARIAN VEGETATION SAMPLING CONCENTRATION RANGES AND 
EXCEEDANCES 
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4.2.5 Vegetation Summary 

Upland and riparian vegetation was characterized at the Ballard Site during investigation in 2004 and 2009.  

The key findings, including constituents that are elevated above background and screening levels are 

discussed for upland and riparian vegetation below. 

Upland Vegetation Results   

The vegetation samples collected during the 2004 and 2009 investigations report: 

•  Isolated areas of elevated cadmium, mercury, silver, and uranium in vegetation when compared 
to screening and background levels. 

• Pervasive elevated molybdenum, selenium, and thallium in vegetation when compared to their 
screening and background levels throughout the mine waste dumps, mine pit areas, and haul 
road. 

• A large range in vegetation constituent concentrations reflecting the heterogeneous nature of the 
waste rock and backfilled pit materials.   

• Selenium concentrations in upland vegetation do not immediately drop below the relevant 
screening or background levels off the waste rock dump. This is similar to what is described for 
off-dump soil transport (mass wasting) in the area of waste rock dump MWD082.  However, the 
selenium concentrations approach or drop below background and screening levels 
approximately 75 feet from the edge of waste rock dump MWD082.   

• Selenium concentrations in upland forb vegetation collected from the background locations 
appear to decrease in the fall, while a majority of the vegetation samples collected from waste 
rock dump and backfilled pit location show increases in forb selenium concentrations in the fall.  
Other constituents, such as molybdenum, show no general pattern or trend at the background 
locations, but similar to selenium, also show an increasing concentration trend at waste rock 
dump locations in the fall.   

Riparian Vegetation Results 

• Concentrations of molybdenum and selenium are elevated above background and screening 
levels in riparian vegetation collected from upstream stations, but concentrations significantly 
decrease in downstream areas.  These exceedances are similar to the suite of constituents that are 
elevated in upland vegetation. 

• Riparian vegetation concentrations are generally the highest in the ponds and seeps followed by 
springs and streams.   

• The 2004 riparian vegetation was analyzed for a limited suite of analytes compared to the 2009 
upland vegetation suite of analytes.  However, the primary exceedances of background and 
screening levels in the 2009 upland vegetation are molybdenum and selenium, and both of these 
analytes are included in 2004 riparian vegetation investigation.  As a result, we do not believe 
that limited riparian vegetation analyte list presents a data gap.  It is noted that thallium exceeds 
the background level in a majority of upland vegetation samples (there is no screening level 
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available) and thus the limited nature of the analytical suite for riparian vegetation will be 
addressed in the BRA (Appendix A).  

Based on evaluation of data at the Ballard Site, the nature and extent of vegetation impacts at the Ballard 

Site have been defined adequately.  Further assessment of the total and incremental risk above background 

for COPCs/COPECs in upland and riparian vegetation is discussed in Section 6.0.   

4.3  SURFACE WATER  

This section presents the nature and extent of analytes detected in surface water bodies (ponds, dump seeps, 

springs, and streams) at the Ballard Site.  Extensive surface water monitoring has occurred in the Ballard Site 

area since 2004 with 43 stations, including Blackfoot River locations, being used to evaluate potential 

impacts to surface water by activities at the Ballard Site.  Spring and fall sampling events (i.e., during runoff 

and baseflow conditions) that began with EE/CA monitoring in 2004 and continued through RI/FS 

sampling in 2012 are discussed below.  Not all of the surface water stations included in this discussion are 

sampled during every event or for every analyte, because each sampling event considered changing data 

quality objectives (i.e., data needs) prior to A/T-approval of individual monitoring plans.  The results for 

these monitoring events are presented in the various documents listed in Section 3.5.  To facilitate the 

discussion, surface water concentrations are compared to background and screening levels (hardness 

dependent as appropriate) as discussed in Section 4.0 above and as shown in Tables 4-1 to 4-3.  

Exceedances of the screening and background levels for surface water are presented in Table 4-16*.  In 

addition to the reporting and evaluation of analyte exceedances, loading analyses are performed and are 

presented in Section 5.4 and trend graphs of key analytes are provided in Appendix D.  

4.3.1 Surface Water Quality 

Surface waters collected from Ballard Site stations were sampled for total and dissolved metals/metalloids, 

cations, anions, general water quality parameters, field parameters, and flow measurements over the 2004 to 

2012 period of record.  As shown on Table 4-16*, semi-annual monitoring of surface water at the Ballard 

Site indicates that 14 metal/metalloid concentrations (dissolved or total) occur above background and 

screening levels as listed below. 

• Aluminum 

• Arsenic 

• Boron 

• Cadmium 
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• Chromium 

• Iron 

• Manganese 

• Molybdenum 

• Nickel  

• Selenium 

• Thallium 

• Uranium 

• Vanadium 

• Zinc 

Four analytes, listed below, are included in Table 4-16* as the laboratory reporting limits (RLs) exceed 

background and screening levels at three stations (MDS033, MST067, and MST069).  It is noted that these 

four analytes were never detected above background and screening levels.   

• Beryllium 

• Cobalt 

• Copper 

• Silver 

Dissolved concentrations of aluminum, iron, molybdenum, nickel, thallium, vanadium, and zinc occur as 

sporadic, isolated exceedances of background and screening levels, whereas the other analytes more 

consistently exceed these levels in several upstream and downstream stations as listed in Table 4-17 and 

further discussed below.  Dissolved concentrations for the metals/metalloids are provided in Table 4-17 as 

they are most relevant to the screening level criteria, with the exception of selenium (screening level based 

on the total fraction).   

Aluminum, iron, and manganese exceedances may be attributed to elevated background concentrations.  

These constituents detected in surface water and groundwater do not appear to be an indicator of mine 

impacts and there does not appear to be a correlation between these metals and selenium.  Furthermore, 

when both total and dissolved concentrations have been reported, often the elevated concentrations are not 

present in the dissolved fraction.  This is especially notable for aluminum, which is a major mineral-forming 
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element in clays.  Clays are responsible for much of the turbidity observed in the monitoring wells.  This 

may be also true to a lesser extent with iron.   

Surface water samples were collected during spring (peak flow) and fall (low flow) events.  Concentrations 

of all constituents are typically higher during spring sampling events when compared to the corresponding 

fall sampling events although there are a few exceptions and these locations are evaluated for fall sampling 

as part of the long-term monitoring plan for the Ballard Site. 

Drawings 4-13 to 4-18 depict summary concentration statistics for six constituents around the Ballard Site 

area.  These six constituents are selected because they are typically elevated in the source materials, which 

results in concentrations an order of magnitude greater than background and screening levels and are some 

of the primary human health and ecological risk drivers. The primary source of contamination at the Ballard 

Site is the Phosphoria Formation waste rock that has been placed in these various dumps around the Ballard 

Site and is elevated in several constituents as discussed in Section 2.11.1.  It is assumed these six constituents 

could be transported to other downstream media (e.g., riparian soil/vegetation, sediment, groundwater and) 

as shown on the drawings and further discussed below.       
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Analyte SL Bckgrnd3 Ponds 
(n=6) 

[n] 
> 
** 

Springs 
(n=6) 

[n] 
> 
** 

Seeps  
(n=4) 

[n] 
> 
** 

Streams 
(n=16) 

[n] 
> 
** 

Aluminum 0.087 0.271 <0.03-0.35 1 
<0.05-0.23 

0 
<0.03-
0.07 

0 
<0.03-
0.12 

2 

Arsenic 0.01 0.0011 
<0.0005-
0.0118 

1 
<0.0005-
0.01587 

2 
<0.0005-
0.0556 

4 
<0.0005-
0.0362 

4 

Boron 0.0016 0.02 <0.01-0.03 2 
<0.01-0.03 

2 0.03-0.05 4 
<0.01-
0.0286 

4 

Cadmium 
0.0013 
0.0008 
0.0006 

0.0001 
0.0001-
0.0021 

6 <0.000125-
0.0002 

0 
<0.0001-
0.0003 

0 
<0.0001-

0.035 
5 

Chromium 0.000031 0.00284 
0.0006-
0.009 

4 
<0.0001-
0.00287 

1 
<0.0001-
0.0022 

0 
<0.0001-
0.00241 

0 

Iron 0.16 0.112 <0.02-0.17 1 
<0.02-0.39 

1 
<0.02-
<0.02 

0 
<0.02-
0.0901 

0 

Manganese 0.05 0.0552 
0.0014-
0.0137 

0 
<0.0005-

0.441 
4 

<0.0005-
0.0456 

0 
0.0027-
2.630 

3 

Molybdenum 0.078 0.01 <0.01-0.01 0 <0.01-0.01 0 
<0.01-
0.01 

0 
<0.01-
0.16 

1 

Nickel 
0.168 
0.086 
0.052 

0.0027 
0.001-
0.0252 

0 
<0.0002-
0.0185 

0 
0.0011-
0.0144 

0 
<0.0006-
0.0665 

0 

Selenium 0.005 0.000772 
<0.001-

1.07 
5 0.002-0.64 6 0.052-2.2 4 

<0.001-
2.84 

13 

Thallium 0.00024 0.00015 
<0.0001-
0.0002 

0 
<0.0001-
0.0002 

0 
<0.0001-
0.0002 

0 
<0.0001-
0.00039 

1 

Uranium 0.0026 0.00118 
0.0002-
0.0259 

1 
0.0005-
0.012 

2 
0.002-
0.0216 

3 
<0.0001-
0.0599 

7 

Vanadium 0.02 0.00491 
0.0008-
0.0273 

1 
<0.005-
0.0022 

0 
0.0004-
0.0023 

0 
0.0014-
0.043 

3 

Zinc 
0.38 
0.20 
0.12 

0.0147 
<0.002-
0.045 

0 
<0.002-
0.032 

0 
0.003-
0.011 

0 
<0.002-
0.116 

0 

Notes:  
1Triplicate/duplicate samples are treated as a single sample. 
2Dissolved fraction reported for all analytes except for selenium where the total fraction is reported   
3Background levels were calculated using the 95% USL. 
Sample concentrations are in mg/L. 
Shaded results indicate those which ranges contain exceedances. 
n] > ** - indicates the number of samples exceeding screening level and background. 
** - indicates screening level and background value 
n = total number of locations 
[n] = sample location maximum concentration 
SL = screening level 
Bckgrnd = background level 

 

TABLE 4-17   SURFACE WATER SAMPLING DISSOLVED CONCENTRATION RANGES AND 
EXCEEDANCES1,2 
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• Dissolved antimony was sampled in surface waters between one and three times over the period 
of record.  The majority of the samples report non-detectable concentrations of antimony 
(<0.0004 mg/L).  The maximum detected concentration is 0.0024 mg/L compared to screening 
level of 0.0056 mg/L and detected concentrations are generally reported from surface water 
samples collected from ponds and upstream locations.  No background level was developed for 
antimony as no exceedances of its screening levels are reported. 

• Dissolved arsenic was sampled in surface water between one and three times over the period of 
record.  All but one sample on the east side of Ballard Mine report non-detected to low arsenic 
surface water concentrations (below the screening level).  One pond sample, from MSP013, 
exceeds the arsenic screening level of 0.01 mg/L.  On the west side of the mine, arsenic 
concentrations are more elevated compared to the east side of the mine.  The highest 
concentrations are reported in surface water collected from seeps, and concentrations are still 
elevated above the screening level in downgradient station MST066 (0.015 mg/l). 

• Dissolved molybdenum was sampled in surface waters between one and three times over the 
period of record.  A majority of the samples report non-detectable concentrations (<0.01 mg/L) 
of molybdenum.  The maximum detected concentration is 0.16 mg/L compared to screening 
level of 0.078 mg/L.  This exceedance is reported in a surface water sample collected at MST068 
in spring 2006.  This station was re-sampled in spring 2008 and the molybdenum concentration 
from that sampling round is 0.15 mg/L.   

• Total selenium was sampled in surface waters between one and 16 times over the period of 
record.  Twenty eight surface water stations report exceedances of the selenium screening and 
background levels ranging from <0.001 to 2.8 mg/L.  The selenium surface water screening 
level is 0.005 mg/L and the background level is 0.00077 mg/L.  Elevated concentrations are 
reported from ponds, seeps, springs, and streams emanating from both the west and east side of 
the Ballard Site and albeit at lesser concentrations, elevated concentrations are reported in the 
furthest downstream stations.  On the west side of Ballard Site at furthest downstream station, 
MST066, the maximum and average surface water selenium concentrations are 0.0524 and 
0.0232 mg/L, respectively.  On the east side, furthest downstream station MST088, reports 
maximum and average surface water selenium concentrations of 0.0115 and 0.0093 mg/L, 
respectively.  

• Dissolved uranium was sampled in surface waters between one and four times over the period 
of record and 13 stations have reported exceedances of screening and background levels. A 
majority of the elevated uranium concentrations are in one pond, three seeps, and five surface 
water stations on the west side of the Ballard Site.  Only two stations, MGS006 and MST095, 
report surface water exceedances on the east side of Ballard Site.  Uranium concentrations range 
from 0.0004 to 0.0599 on the west side of the mine compared to a range of concentrations from 
<0.0001 to 0.0062 mg/L on the east side of the Site.  The uranium surface water screening level 
is 0.0026 mg/L and the background level is 0.00118 mg/L.   The maximum and average 
uranium concentration at furthest downstream station MST066 are 0.0104 and 0.0036 mg/L, 
respectively, which exceed the uranium background and screening level.  Whereas, 
concentrations in downstream stations on the east side of the Ballard Site are significantly lower 
with MST088 reporting maximum and average uranium concentrations of 0.0005 and 0.0004 
mg/L, respectively.   
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• Dissolved vanadium was sampled in surface waters between one and ten times over the period 
of record and only four stations have reported exceedances of screening (0.02 mg/L) and 
background (0.0049 mg/L) levels. All of the elevated vanadium concentrations are from one 
pond (MSP012) and three surface water stations (MST067, MST068, and MST069) on the west 
side of the Ballard Site.  No stations report surface water exceedances on the east side of Ballard 
Site.  Average concentrations above the screening level are 0.0257 mg/L (MSP012) to 0.033 
mg/L (MST068). The maximum and average vanadium concentrations at furthest downstream 
station MST066 are 0.0108 and 0.0058 mg/L, respectively, which are below the screening level.  
Concentrations on the east side of Ballard Site range from <0.0002 to 0.0169 mg/L. 

4.3.2  Blackfoot River 

The Blackfoot River receives flow from tributaries originating in part from the southeastern and 

southwestern portions of the Site, and from the groundwater plume originating from the southwestern 

waste rock dumps (further discussed in Section 4.5).  The Blackfoot River is designated for cold water 

aquatic life, salmonid spawning, primary recreation, and domestic water supply (IDEQ, 2011 and 2013b).  

The river also is designated as Special Resource Water from the confluence of Lanes and Diamond creeks to 

the Blackfoot Reservoir and is recognized as needing protection to preserve outstanding or unique 

characteristics in order to maintain current beneficial uses.  The Lanes Creek and Diamond Creek 

confluence is about 13 miles upstream (east) of the Ballard Mine.  Angus Creek, which originates near the 

Enoch Valley Mine, enters the Blackfoot River approximately a mile downstream of the Lanes and 

Diamond creek confluence.  In addition, the Blackfoot River receives other tributary flow from a number of 

streams originating near current or former phosphate mines including the Wooley Valley Mine, North and 

South Maybe mines, Lanes Creek Mine, Rasmussen Ridge mines, and the Dry Valley Mine.  The main stem 

of Blackfoot River from the confluence of Lanes and Diamond creeks to the Blackfoot Reservoir is a 303(d) 

listed segment for selenium, sediment, dissolved oxygen, and elevated temperature (IDEQ, 2011 and 

2013b).  The main stem of the Blackfoot River from the headwaters to the confluence of Slug Creek is listed 

for dissolved oxygen, sediment, selenium, and temperature (IDEQ, 2011 and 2013b).  Slug Creek is a 

tributary to the Blackfoot River about six miles upstream of the Ballard Mine.   

Extensive surface water sampling occurred in the Blackfoot River between 2004 and 2012 with surface 

water samples collected at 16 stations for evaluation of potential mine-related impacts to surface water.  

Eight of these stations are relevant to the Ballard Mine RI as shown on Drawing 3-2.  Station MST023 is 

the most upstream station included in the Ballard Mine RI, located just upstream of the Wooley Valley 

stream confluence, at the first possible point of impact from the Ballard Mine.  Monitoring extended to 

MST232 downstream of the Ballard Mine and just above the Blackfoot Reservoir.   
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Surface water samples collected from these stations have been analyzed for total and dissolved 

metals/metalloids, cations, anions, general water quality parameters, field parameters, and flow 

measurements over the period of record (2004 to 2012).  As shown on Table 4-18*, semi-annual 

monitoring of surface water at the Blackfoot River indicates that the four analytes listed below consistently 

exceed background and screening levels. 

• Aluminum 

• Cadmium 

• Iron 

• Selenium 

Surface water in the Blackfoot River is a calcium-bicarbonate type water with low to moderate TDS (156 to 

330 mg/L) and weak to moderately alkaline pH (7.0 to 9.0).  Semi-annual monitoring indicates a distinct 

seasonality in total selenium concentrations in the Blackfoot River.  Baseflow (summer-winter) 

concentrations generally are below background levels.  However, during the spring runoff period, total 

selenium concentrations increase and occasionally exceed the IDEQ CCC aquatic life standard (0.005 

mg/L) for a short time each year during peak discharge.   

As shown on Table 4-18*, selenium is the only significant elevated analyte observed in the Blackfoot River 

within the P4 monitoring network.  Aluminum only exceeds the screening level for the total fraction, with 

low to non-detectable concentrations reported for the filtered (dissolved) fraction.  Cadmium is included in 

Table 4-18* because a reporting limit from MST019 in spring 2012 exceeds the screening level.  Total iron 

is above the screening level in one surface water sample collected from MST019 in the spring 2009.   

Figure 4-3 provides the total selenium data for the Blackfoot River along the area adjacent to the Ballard 

Mine.  With the exception of May 2006, the total selenium concentrations in the Blackfoot River near the 

Ballard Site are less than the selenium screening level (the chronic surface water level).  In addition, there is 

not a trend of increasing total selenium concentrations from upstream to downstream near the Ballard Site 

(except in May 2006).  In addition, the total selenium concentrations are substantially lower during the fall 

low-flow sampling events when compared to the spring high-flow sampling events.  As discussed elsewhere 

in this report, sulfate also is strongly associated with contamination from mine wastes at the Ballard Site.  

Sulfate tends to move conservatively, that is it does not attenuate along the flow path unless anoxic 

conditions are present, and therefore, is a good indicator of transport.  Figure 4-4 presents sulfate 

concentrations along the Blackfoot River at the same stations.  These data do not suggest significant effects 

Remedial Investigation Report for the Ballard Mine   Page 4-40  
November 2014 



 
 

from the Ballard Site on the Blackfoot River.  The apparently anomalous May 2006 event and the collective 

data from the Blackfoot River are evaluated in more detail in Section 5.4 where contaminant migration is 

discussed.   
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Figure 4-3  Blackfoot River Selenium Concentrations 

 

  

MST023 MST022 MST021 MST230 MST020 MST019 MST231 MST232
May-04 0.001 0.003 0.00233 0.00267 0.002 0.003 0.002 0.002
May-06 0.005 0.007 0.007 0.007 0.008 0.008 0.00733
May-07 0.004 0.004 0.004 0.00367 0.00333
Sep-07 0.001 0.001 0.001 0.001 0.001
May-08 0.00433 0.004 0.005 0.004 0.004
Sep-08 0.00194 0.00146 0.00154 0.00166 0.00127
May-09 0.00421 0.00431
Sep-09 0.00203 0.00231
May-10 0.0035 0.0035
Sep-10 0.00197 0.00164
May-12 0.00357 0.00341
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Figure 4-4  Blackfoot River Sulfate Concentrations 
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May-06 12.3 11.6 11.8 12.0 12.7 13.2 13.0
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4.3.3  2004 Functional Use Survey  

On June 14 and 15, 2004, representatives from IDEQ, supported by the USEPA, USFS, BLM,  USFWS, 

and accompanied by P4 and their consultant, conducted functional use inspections of the non-regulated 

surface water features at the Ballard Site as well as P4’s Henry and Enoch Valley Mines (IDEQ, 2004b).  

The purpose of the inspections was to assign the appropriate risk management action levels to non-

regulated surface water features (i.e., site ponds) based on a reasonable assessment of the existing and 

potential future uses of the features.  In accordance with IDEQ’s Area Wide Risk Management Plan 

(IDEQ, 2004a), three selenium action level tiers are established for non-regulated surface waters:  

• Tier 1 is the most restrictive selenium action level at 0.005 milligram per liter (mg/L) based on 
USFWS/Department of Interior guidance for the protection of nesting and breeding waterfowl, 
amphibians, and other sensitive riparian species.  Tier 1 was assigned to surface water features 
that appeared to provide adequate open water, emergent vegetation, protective cover, and food 
sources to support a local resident migratory bird population during typical nesting/breeding 
seasons.  

• The Tier 2 selenium action level was set at 0.05 mg/L based on veterinary guidance for the 
protection of domestic livestock.  This action level was assigned to surface water features within 
grazing allotments, those exhibiting evidence of livestock use, or ponds with a reasonable 
potential for future use as drinking water for livestock. 

• The final selenium action level, Tier 3, was set at 0.201 mg/L based on IDEQ’s risk 
management action level calculations for use as an occasional drinking water source by transitory 
terrestrial wildlife as opposed to the more restrictive uses assigned under Tier 2. 

This assessment evaluated the function, habitat, and uses of the ponds on the P4 Sites.  It is noted that, with 

few exceptions, the functional use survey corresponded closely to P4’s habitat assessment.  Results of the 

pond survey are summarized in Table 4-19.  None of the five ponds at the Ballard Mine are Tier 1 ponds; 

however, two ponds at the Ballard Mine are categorized as Tier 2, but these ponds are dry or have been 

backfilled since this survey was conducted. 
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Pond Name Pond ID Tier Classification 
Dredge Pond (#9) MSP010 2 

Upper Elk Pond (#20) MSP011 3 

Lower Elk Pond (#21) MSP012 3 

Northeast Pond (#10) MSP013 2 

Pit #4 Stock Pond (#22) MSP059 3 

Pit #6 Pond (#23) MSP062 3 

Notes: 
As reported in the function use survey (IDEQ, 2004b) 

4.3.4 Surface Water Summary 

Surface water monitoring has occurred in the spring and fall at the Ballard Site area between 2004 and 2012 

with up to 43 stations being used to evaluate potential site impacts to surface water in the area.  The key 

findings from the historic surface water sampling conducted at the Ballard Site indicate: 

• Total selenium concentrations in surface waters are generally above background levels and often 
exceed the screening level in seeps, springs and ponds as well as several downstream locations. 

• Isolated exceedances of surface water screening levels for aluminum, chromium, iron, 
manganese, molybdenum, thallium, and vanadium primarily in seeps, springs and ponds, but also 
in a few downstream surface water monitoring stations. 

• Pervasive exceedances of surface water screening levels for arsenic, boron, cadmium, and 
uranium primarily in seeps, springs and ponds, but also in several downstream surface water 
monitoring stations. 

• Four analytes (beryllium, cobalt, copper, and silver) are found in a few surface water samples 
when the laboratory reporting limit exceeds background and screening levels.   

• Aluminum, iron, and manganese exceedances may be attributed to elevated background 
concentrations.  These constituents detected in groundwater do not appear to be an indicator of 
mine impacts and there does not appear to be a correlation between these metals and selenium.  
Furthermore, when both total and dissolved concentrations have been reported, often the 
elevated concentrations are not present in the dissolved fraction.  This is especially notable for 
aluminum, which is a major mineral- forming element in clays.  Clays are responsible for much 
of the turbidity observed in the monitoring wells.  This may be also true to a lesser extent with 
iron.  Manganese is more often elevated in the dissolved groundwater fraction, but it is 
commonly elevated in surface waters that appear not to be impacted by the Ballard Site.  Again, 
this indicates that this metal is naturally elevated in the groundwater collected and analyzed from 
groundwater underlying the Ballard Site. 

• Dump seep, spring, and pond surface waters contain a greater number of constituents elevated 
above their respective screening levels when compared to streams. 

TABLE 4-19  FUNCTION USE OF BALLARD MINE PONDS 
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• Concentrations of all constituents are typically higher during spring sampling events when 
compared to the corresponding fall sampling events although there are a few exceptions and 
these locations are evaluated for fall sampling as part of the long-term monitoring plan for the 
Ballard Site. 

• Several small tributaries that originate in the mine area, exceed background and screening levels 
for selenium and several other analytes.  Many streams around the Ballard Site are fed either by 
perennial springs or runoff derived streams (ephemeral) that are dry at the height of summer 
when spring runoff ends.  Streams emanating from the east and west of the Ballard Site are 
ephemeral and thus do not contribute contaminant loading to the Blackfoot River perennially.   

Based on evaluation of surface water data at the Ballard Site, the nature and extent of surface water impacts 

at the Ballard Site are defined adequately.  Further assessment of the total and incremental risks above 

background for COPCs/COPECs in surface water are discussed in Section 6.0. 

4.4 SEDIMENT 

Characterization of sediment at the Ballard Site was performed during two investigations in 2004 and 2010.  

These investigations include:  

• Sediment sampling in the summer of 2004 

• Riparian soil, sediment, and surface water characterization in fall of 2010.   

Each of these investigations is summarized below.  To facilitate the discussion, sediment concentrations are 

compared to characterization screening levels based on conservative values or background values as shown 

on Tables 4-1 and 4-3 and these data are summarized in Table 4-20*.     

4.4.1  2004 Investigation 

In spring 2004, 26 stations were sampled to evaluate potential impacts to sediments in the Ballard Site area 

by the Site's mining activities as shown on Drawing 4-19.  Sediment sampling stations were at streams, 

waste rock dump seeps, springs, and ponds.  These samples were analyzed for cadmium, chromium, 

mercury, nickel, selenium, vanadium, and zinc.  This list was based on the area wide studies previously 

conducted. As shown on Table 4-20*, several stations reported exceedances of background and screening 

levels for all six analytes and Table 4-21 presents a statistical summary of these exceedances.  It is noted that 

mercury was analyzed for in sediment samples collected from seven stream stations in 2004 (not analyzed in 

ponds, seeps, springs or six other stream station samples) and is not included in Table 4-21.  

Concentrations of mercury range from 0.022 mg/kg to 0.289 mg/kg and exceed the background value of 

0.038 mg/kg and screening level of 0.18 mg/kg in a sediment samples collected from MST095 (0.289 

mg/kg). 
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Analyte SL Bckgrnd2 Ponds 
(n=5) 

[n] 
> 
** 

Springs 
(n=4) 

[[n] 
> 
** 

Seeps  
(n=4) 

[n] 
> 
** 

Streams 
(n=13) 

[n] 
> ** 

Cadmium 0.99 4.17 25.6-138 5 1.27-11.2 2 3.27-8.32 3 0.55-34.2 5 

Chromium 43 38.1 593-740 5 29.3-486 2 37.9-125 3 22.4-196 3 
Nickel 23 28.7 102-375 5 17.2-312 2 25.3-98.5 3 10-161 4 

Selenium 2 1.48 33.7-114 5 8.8-290 4 83-1300 4 <0.5-420 9 

Vanadium NA 49.1 202-920 5 32.8-97.1 2 39.1-62.2 2 25-268 4 
Zinc 121 166 717-2360 5 73-340 2 89-348 3 58-886 4 
Notes:  
1Triplicate samples are treated as a single sample. 
2Background levels were calculated using the 95% USL.  
Sample concentrations in mg/kg dry weight. 
Shaded results indicate those which ranges contain exceedances. 
n] > ** - indicates the number of samples exceeding background and screening levels. 
** - indicates screening level and background value 
n = total number of samples 
[n] = sample concentration 
SL = screening level 
Bckgrnd = background level 
NA - not available 

Concentrations exceed background and screening levels for each of the six analytes as summarized below. 

• Cadmium concentrations in sediments range between 0.55 and 138 mg/kg compared to a 
screening level of 0.99 mg/kg and a background level of 4.17 mg/kg.  The highest concentration 
(138 mg/kg) is in a sample collected from Pond MSP012.  By comparison, the maximum 
concentrations in upstream and downstream stream stations is 34.2 mg/L from upstream station 
MST067.  However, only five of the 13 sediment samples collected at stream stations (MST067, 
MST069, MST089, MST092, and MST095) exceed the background and screening levels.   

• The maximum chromium concentration in sediment (740 mg/kg) is in a sample collected from 
MSP062. The chromium screening level is 43 mg/kg and the background value is 38.1 mg/kg. A 
chromium concentration of 486 mg/kg also is found in the spring location MSG004.  The range 
of chromium concentrations is similar for seeps and streams with maximum chromium 
concentrations of 125 and 196 mg/kg, respectively.  However, only three of the 13 sediment 
samples collected at stream stations (MST067, MST092, and MST095) exceed the background 
and screening levels; whereas, the majority of sediment samples collected from ponds, seeps, and 
springs exceed background and screening levels. 

• The maximum nickel concentrations range from 98.5 mg/kg in sediments collected from a 
spring station MDS033 to 375 mg/kg in a sediment sample collected from pond MSP062.  In 
comparison, the sediment screening level is 23 mg/kg and the background value is 28.7 mg/kg.  
Only four of the 13 sediment samples collected at stream stations (MST067, MST069, MST092, 
and MST095) exceed the nickel background and screening levels, whereas the majority of 

TABLE 4-21  2004 SEDIMENT SAMPLING CONCENTRATION RANGES AND EXCEEDENCES1  
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sediment samples collected from ponds, seeps, and spring samples exceed background and 
screening levels. 

• The maximum selenium concentrations in sediment range from 114 mg/kg at the ponds to 
1,300 mg/kg from dump seep MDS032.  The selenium screening level is 2 mg/kg and the 
background level is 1.48 mg/kg for sediments.  Selenium concentrations in sediments exceed the 
selenium background and screening levels in all pond, seep and spring samples and in nine of 13 
sediment samples collected from stream stations.  As shown on Drawing 4-19, selenium 
concentrations in sediment exceed the screening level of 2 mg/kg at locations on both sides of 
the Ballard Site, specifically on the west side at MST069 and MST067 and on the east side 
MST092, MST094, MST095, MST096, and MSG006.  Sediment collected in the main stem of 
Wooley Valley Creek exceeds the selenium screening level in a sample collected right below the 
confluence with the tributary containing MST089, and exceeds the background level at the one 
other monitoring location MST272.  However, the selenium concentration does not exceed 
background and screening levels at MST090, a station upgradient of MST089 and at station 
MST273, upgradient of MST272.  The selenium concentrations in sediments decrease 
significantly downstream between MST095 (86.1 and 22 mg/kg) and MST273/MST272 (1.7 to 
2.5 mg/kg). 

• Vanadium concentrations in sediments (25 to 920 mg/kg) are the highest in sediment samples 
collected from on-site ponds.  The vanadium screening level is 49.1 mg/kg (no background 
values are determined for vanadium). The maximum sediment concentration from stream 
stations is 268 mg/kg at MST067 and only four (MST067, MST092, MST095, and MST272) of 
the 13 sediment samples collected from stream stations exceed the screening level.  Springs and 
seeps reported lower maximum values of 97.1 and 62.2 mg/kg.   

• The maximum zinc concentration in sediment is 2,360 mg/kg collected from pond MSP062.  
The maximum sediment concentration collected at surface water stations is 886 mg/kg and at 
springs and dump seeps are 340 and 348 mg/kg, respectively.  However, only four (MST067, 
MST069, MST092, and MST095) of 13 sediment samples collected at stream stations exceed the 
zinc background and screening levels.  For comparison the zinc screening level is 121 mg/kg 
and background is 166 mg/kg.   

4.4.2  Supplemental 2010 Sediment and Riparian Soil Investigation 

In the fall of 2010, stream sediment, riparian soil, and steam surface water samples were collected at seven 

unique sampling locations at the Ballard Site. The objectives, methods, and procedures for the sediment and 

riparian soil sampling and collection of surface water samples in select locations along the riparian corridors 

in 2010 and reported herein, are presented the Final Revision 1 - Supplemental Sediment and Riparian Soil Sampling 

and Analysis Plan (Riparian SAP; MWH, 2010c).  This SAP was prepared in conjunction with, and was 

attached to Appendix D1 of the RI/FS Work Plan and the results are first presented in the DSR (MWH, 

2013b). 

Much of the work completed prior to 2010 focused on upland soil with limited riparian soil and sediment 

sampling; however, several of the constituents that are detected in soils throughout the Ballard Site were not 
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analyzed in sediment and riparian soil during those earlier investigations.  Therefore, one of the primary 

reasons for the proposed 2010 supplemental sediment and riparian soil sampling was to fill this data gap 

based on lack of specific analyte data (e.g., arsenic).  The 2010 sediment and riparian soil samples were 

analyzed for a suite of 18 metals and metalloids; the same suite as evaluated during the 2009 upland soil 

investigation.  The riparian soil sample results are discussed in Section 4.1.5 of this Report.   

Nine sediment samples were collected within the banks of eight stream locations at the Ballard Site as 

shown on Drawing 4-5.  These stations were selected to: a) assess the extent of downstream impacts along 

Wooley Valley Creek on the east side of Ballard Site (MST093, MST095, MST092, MST089, MST273, and 

MST272) and b) assess transport in stations downstream of waste rock dump MWD081 on the west side of 

the Ballard Site (MST066 and MST067).  Exceedances of background and screening levels are reported for 

15 of the 18 analytes and are further discussed below. 

West Side of Ballard Mine (Downstream of MWD081).  The tributary stream draining from MWD081 

is broken into several segments prior to reaching the Blackfoot River due to roads intersecting the channel. 

Two sediment samples were collected between the mine and the Blackfoot River, one upstream near the toe 

of MWD081 (MST067) and the other downstream near the Blackfoot River (MST066).  Fourteen (14) 

analytes exceed background and screening levels in the sediment sample collected at MST067 (as reported in 

Table 4-20*). These analytes are antimony, arsenic, boron, cadmium, chromium, copper, molybdenum, 

nickel, selenium, silver, thallium, uranium, vanadium, and zinc.  Only two analytes, selenium and uranium, 

exceed background and screening levels at MST066.  It is noted that field duplicates were collected at 

MST066; duplicate concentrations are similar and selenium and uranium exceed background and screening 

levels in both the primary and duplicate samples.  Analyte concentrations are significantly greater in samples 

collected at the toe of the dump from MST067 than MST066 collected near the Blackfoot.  The only 

exception is manganese, which is greater in the sediment sample collected from MST066.  The range of 

concentrations and average for six key constituents are presented on Drawings 4-5 to 4-10 and further 

discussed below.   

These six analytes are selected based on the fact that maximum upland soil concentrations exceed the 

background and screening levels by an order of magnitude in samples collected from the six mine waste 

rock dumps, may possibly be risk drivers, and are likely to be indicator parameters in downstream riparian 

soil and sediment samples. 

• The antimony concentration in the sediment sample collected from MST067 is 6.6 mg/kg which 
is above the background level of 5 mg/kg and screening level of 2 mg/kg.  The antimony 
concentration in the sediment sample collected from MST066 is 4.8 mg/kg.   
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• Arsenic is elevated above its background level (4.55 mg/kg) and screening level (9.8 mg/kg) in 
the sample collected from MST067 (13.4 mg/kg).  The sediment arsenic concentration decreases 
to 3.62 mg/kg in downgradient station MST066. 

• Molybdenum concentration in the sediment sample collected from MST067 exceeds the 
background level of 0.5 mg/kg.  There is no screening level for molybdenum in sediments.  The 
molybdenum concentrations in the sediment decreased from 8.8 mg/kg at MST067 to <0.5 
mg/kg at MST066.   

• Selenium concentrations in sediment samples collected from both MST067 and MST066 exceed 
the background level of 1.48 mg/kg and screening level of 2 mg/kg.  Concentrations 
significantly decreased from 167 mg/kg at MST067 to 5.15 mg/kg at MST066. 

• Similar to selenium, uranium concentrations in sediment samples collected from both MST067 
and MST066 exceed the background level of 2.37 mg/kg; there is no uranium screening level.  
Concentrations decreased from 12.8 mg/kg at MST067 to 5.83 mg/kg at MST066. 

• The vanadium concentration for the sediment sample collected from MST067 is 198 mg/kg and 
this number exceeds the vanadium background level of 49.1 mg/kg (there is no vanadium 
screening level).  The vanadium concentration decreases from 198 mg/kg at MST067 to 33.2 
mg/kg in the sediment sample collected from MST066.     

The stream sampling locations around the Ballard Site that exceed the screening level for selenium in 

sediments generally are positively (or directly) correlated with those that exceed the surface water standard.  

Constituent concentrations in sediments for other analytes discussed above do not appear to be positively 

correlated with surface water concentrations at the Ballard Site.   

East Side of Ballard Mine (Wooley Valley Creek).  Five locations were selected along the Wooley 

Valley Creek with each successive location further downstream of the mine area (from MST095 [upstream], 

MST092, MST089, MST273 and MST272 [downstream]). Historical selenium sediment data suggested that 

downstream transport is occurring on Wooley Valley Creek, but that it is not reaching the Blackfoot River 

above background concentrations.  Two background sediment samples were also collected on Wooley 

Valley Creek above any influence from the Ballard Site (MST093). 

As shown on Table 4-20*, 13 analytes exceed background and screening levels at upstream station MST095 

and included arsenic, boron, cadmium, chromium, copper, molybdenum, nickel, selenium, silver, thallium, 

uranium, vanadium, and zinc.  Approximately a mile and a half downstream, at MST089, only four analytes 

(boron, manganese, selenium, and uranium) exceed background and screening levels. At MST273, only three 

analytes exceed background and screening levels (antimony, manganese, and uranium).  However, MST272, 

the furthest downgradient station reported nine analytes (antimony, boron, cadmium, manganese, nickel, 

selenium, uranium, vanadium, and zinc) exceeding the sediment background and screening levels.  With the 
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exception of manganese, which is elevated in sediment samples collected from MST089, MST273, and 

MST272, concentrations declined downstream between stations MST095 and MST272 as shown on the 

Drawings 4-5 to 4-10.  The range of concentrations and average for six key constituents are presented on 

these drawings and further discussed below.  These analytes are selected based on the fact that maximum 

upland soil concentrations exceed background and screening levels by an order of magnitude in samples 

collected from the six mine waste rock dumps, may possibly be risk drivers, and are likely to be indicator 

parameters in downstream riparian soil and sediment samples. 

• The antimony concentrations in sediment samples in the upper three stations along Wooley 
Valley are flagged as non-detect based on the associated blank data.  Concentrations in the 
downgradient stations MST273 and MST272 exceed the background level of 5 mg/kg and 
screening level of 2 mg/kg.  Concentrations are 6.2 and 6.1 mg/kg, in MST273 and MST272, 
respectively.       

• The arsenic concentration is greatest in upstream station MST095 (10.9 mg/kg).  Arsenic 
concentrations decrease downstream and range between 3.33 and 4.19 mg/kg, which are below 
the arsenic background concentration of 4.55 mg/kg.  

• The maximum molybdenum concentration in sediment (12.8 mg/kg at MST095) exceeds the 
background level of 0.5 mg/kg (no screening level exists).  Concentrations in downgradient 
stations (MST092, MST089, MST273, and MST272) are non-detect based on blank 
contamination or are below the reporting limit of 0.5 mg/kg.      

• Selenium concentrations in sediment samples are the greatest in upstream station MST095 (86.1 
mg/kg).  Concentrations decrease downstream with concentrations of 20.6 and 4.6 mg/kg in 
sediment samples collected from MST092 and MST089, respectively, which exceed the 
background level of 1.48 mg/kg and screening level of 2 mg/kg.  The sediment sample collected 
from MST273 has a selenium concentration of 1.5 mg/kg and the selenium concentration 
increases to 2.5 mg/kg in the sediment sample collected from MST272.    

• Similar to the results reported for selenium, uranium concentrations in sediment samples are the 
greatest in upstream station MST095 (16.8 mg/kg).  Concentrations decrease downstream with 
concentrations of 3.41 and 4.25 mg/kg in sediment samples collected from MST092 and 
MST089, respectively.  These data exceed the background level of 2.37 mg/kg (no screening 
level available).  The sediment sample from MST273 is 2.82 mg/kg and the selenium 
concentration increases to 4.15 mg/kg in the sediment sample collected from MST272.    

• Vanadium concentrations exceed the background level of 49.1 mg/kg and screening level of 50 
mg/kg in upstream station MST095 (473 mg/kg) and well as downstream station MST272 (57.7 
mg/kg).  Concentrations are below background in the remaining downstream sediment samples 
with the lowest concentration of 25.9 mg/kg at MST273.    

The stream sampling locations around Ballard Site that exceed the screening level for selenium in sediments 

generally are positively (or directly) correlated with those that exceed the surface water standard.  
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Constituent concentrations in sediments for other analytes discussed above do not appear to be positively 

correlated with surface water concentrations at the Ballard Site.   

4.4.3 Sediments Summary 

Sediment sampling occurred at the Ballard Site area from 2004 and 2010 with 26 stations being used to 

evaluate potential impacts to area sediment by activities conducted at the Ballard Site.  Sediment sampling 

stations are at strategic locations on streams, waste rock dump seeps, springs, and ponds.  The key findings 

derived from sediment samples collected at these locations are as follows: 

• The 2004 sediment investigation reports frequent exceedances of background and screening 
levels for all constituents sampled, which included cadmium, chromium, nickel, selenium, 
vanadium, and zinc.  Mercury was analyzed in a subset of stream stations and there is only one 
exceedance of background and screening levels at MST095. 

• The analyte list for the 2010 sediment investigation was expanded over earlier lists.  Analytical 
results reported exceedances for the same suite of previous analytes but also included analyses of 
antimony, arsenic, boron, copper, silver, thallium, and uranium in sediments collected 
throughout the Ballard Site.   

• Constituent concentrations in sediments generally are the highest in the ponds and seeps 
followed by springs and streams.  

• Concentrations significantly decrease downstream; however, concentrations are still elevated 
above background and screening levels at downstream station MST272 (several constituent 
exceedances) on the east side of Ballard Site and downstream station MST066 (selenium and 
uranium exceedances only) on the west side of Ballard Site.   

• The stream sampling locations around Ballard Site that exceed the screening level for selenium 
in sediments and in general are positively (or directly) correlated with those that exceed the 
surface water standard.  Constituent concentrations in sediments for other analytes discussed 
above do not appear to be positively correlated with surface water concentrations at the Ballard 
Site.  This suggests that deposition of other analytes has more variability.   

• Similar to soils, background levels exceed conservative ecological and human health screening 
levels but for fewer constituents compared to soils.    

Based on evaluation of data at the Ballard Site, the nature and extent of sediment impacts at the Ballard Site 

are defined adequately.  Further assessment of the total and incremental risk above background for 

COPCs/COPECs in sediments are discussed in Section 6.0.   

4.5  GROUNDWATER 

The Ballard Mine geologic and hydrogeologic setting is complex with folded bedrock displaced by several 

normal faults.  The Ballard Mine also is unique in that it straddles three watersheds.  Surface water and 
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shallow alluvial groundwater flow from the east side of the mine and report to a tributary of the Wooley 

Valley hydrologic system.  On the northwest side, water travels to the upper reach of Long Valley Creek 

while on the southwest and south to a tributary of the Blackfoot River.  Surface water samples collected 

from ponds and shallow seeps immediately downgradient of the mine waste areas contain selenium 

concentrations at levels that suggest impacts to underlying groundwater are possible (e.g., dump seep 

MDS030 has a total selenium concentration ranging from 0.45 mg/L to 0.893 mg/L from 2004 to 2009). 

Potential groundwater impacts at the Ballard Mine have been investigated through the use of monitoring 

wells (MMW), direct-push boreholes (BH), and direct-push pre-pack wells (or borehole wells; MBW).  

Dump seeps (MDS), springs (MSG), and certain headwater streams (MST) in some cases represent 

groundwater, as well as, surface water and are included in this discussion.  As such, the seep and spring data 

primarily are presented in surface water discussion in Section 4.3.   

The majority of the monitoring wells were installed in the field seasons of 2007, 2008, and 2009.  

Groundwater samples have been collected from these monitoring wells during spring and fall sampling 

events and analyzed for metals/metalloids and general water quality parameters.  Monitoring well and direct-

push (pre-pack) well locations for the Ballard Mine are depicted on Drawings 4-20 through 4-26.  These 

drawings also present historical minimum, maximum, and average concentrations for antimony, arsenic, 

molybdenum, selenium, uranium, vanadium, and sulfate, respectively.  As described below, concentrations 

of antimony, molybdenum, uranium, and vanadium in groundwater are below background and screening 

levels.  For consistency with other media, these constituents are included in this discussion.  Direct-push 

borehole locations are shown on Drawings 4-27 and 4-28.  For these boreholes, groundwater was collected 

and analyzed for selenium only once during the year of installation and were subsequently abandoned.  

Ballard Mine monitoring well completion details are presented in Tables 3-5 through 3-7.  For each 

permanent groundwater monitoring location these tables list the well name (or identification number), 

location of the well, date installed, the ground surface elevation, the boring total depth, among other 

information. In addition, the table indicates the specific hydrostratigraphic groundwater unit as discussed in 

Section 2.7 that each well is screened in and is intended to monitor.   

The objective of the groundwater sampling has been, and continues to be, to evaluate the nature and extent 

of elevated selenium and other constituent levels in these individual systems as well as in the overall 

hydrogeologic system.  Note that the discussions below are focused largely on selenium because it is the 

most common constituent exceeding screening and background levels and is, therefore, a primary risk 
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driver.  Exceedances of other constituents are summarized in Section 4.5.2 and presented in Table 4-22*.  

Concentration graphs for key constituents are provided in Appendix D.   

Section 5.1 provides a discussion of the source, transport pathways, and receptors for the Ballard Site.  

However, the most relevant groundwater sources, pathways, and receptors are briefly described here to 

provide context for the presentation of the extent of any elevated constituent that is detected at the Ballard 

Site.  It should be noted that groundwater, regardless of the potential for reaching a receptor, is evaluated in 

the risk assessment. 

4.5.1 Hydrostratigraphic System Monitoring for Selenium  

Springs on the east side of the Ballard Mine are potential discharge points for affected groundwater that, in 

part, originates from the waste rock dumps.  These springs are only present as dump seeps on the west side 

of the Ballard Site.  The ephemeral streams on the west and south side and the Blackfoot River could 

receive baseflow discharge from the local alluvial systems.  No domestic wells are known to be close enough 

to the Ballard Site to be pathways to potential human receptors.  Domestic use of the shallow alluvial 

groundwater is unlikely because of the shallow depth and lower yields from the shallow alluvial aquifer.  

Nonetheless, it is hypothetically possible, and the domestic use of alluvial groundwater is evaluated in the 

risk assessment.  A shallow hand-dug agricultural well (MAW008) is located near the Ballard Site on the west 

side and the data from this well is included in the Ballard Mine characterization.   

4.5.1.1 Shallow Alluvial Monitoring 

The shallow unconfined alluvial unit contains alluvium, colluviums, and uppermost weathered 

(decomposing) bedrock, because these units have similar hydrogeologic properties, they form a single 

shallow hydrostratigraphic unit.  The alluvial system is generally considered to be a local system where 

groundwater recharges and discharges in the same local basin (e.g., recharge on the valley slope then 

discharges to the stream system in the valley).   

As illustrated on Drawings 4-27 and 4-28, shallow selenium groundwater plumes have been delineated on 

both sides of the mine.  In the discussion below, the east-side plumes are discussed first followed by those 

found on the west side of the Ballard Site.   

East Ballard Mine Area Groundwater Plumes.  On the east side of the mine, contaminated 

groundwater is associated with two waste rock dumps and has resulted in three distinct plumes - one 

originating from MWD084 (i.e., the northern plume discussed below) and two originating at MWD082 (i.e., 

the southern plumes) that primarily follow the topography of the Ballard Site (as discussed below).  Elevated 
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selenium concentrations in groundwater associated with these two mine dumps were identified using a 

combination of direct-push boreholes, direct-push monitoring wells, monitoring wells, and seep and spring 

discharge.   

MWD084 Northern Groundwater Plume.  The downgradient edge of the northern selenium groundwater plume 

originating from MWD084 is bounded by direct-push boreholes and direct-push wells with these dissolved 

selenium values: MBW131 (<0.0005 to 0.00456 mg/L), BH132 (0.0060 mg/L), BH133 (<0.0005 mg/L), 

BH050 (0.003 mg/L), and BH051 (0.004 mg/L).  All of these results are dissolved selenium values except 

for MBW131 that also includes total selenium results (see Drawing 4-27).   

Selenium concentrations detected in these boreholes are below the screening level (Idaho groundwater 

standard of 0.05 mg/L).  These values also are below the decision error lower bound (DELB) value of 0.017 

mg/L derived for selenium in alluvial groundwater in 2009 for the P4 Sites and used to guide the edge of 

the Ballard Site investigation (below the DELB there was no need for additional investigation [P4, 2009]).   

The maximum selenium concentration detected in groundwater within the northern plume is measured at 

1.25 mg/L in groundwater collected from BH053 adjacent to the edge of the mine dump.  An alluvial 

monitoring well, MMW032, installed in 2009 east of MWD084, has groundwater samples collected with 

total selenium concentrations ranging from 0.00133 to 0.00267 mg/L during three sampling events (the fall 

of 2009 and spring of 2010 and 2012).  This monitoring well is installed in the deeper portion of the 

alluvium to evaluate vertical extent of selenium impacted groundwater near BH053 where the maximum 

concentration is measured in this area.   

MWD082 Southern Groundwater Plumes.  The southern groundwater plumes originating on the eastern side of 

the Ballard Site are delineated using data from direct-push boreholes, as well as monitoring wells, direct-

push wells, and seeps and springs.  The selenium groundwater plumes originating from MWD082 are 

bounded on their downgradient ends by boreholes BH128 (<0.0005 mg/L), MBW130 (0.00065 to 0.0022 

mg/L [dissolved and total]), BH127 (0.0046 mg/L), and BH129 (<0.0005 mg/L) (Drawing 4-27).  These 

selenium concentrations are all below the groundwater screening level of 0.05 mg/L and the DELB value of 

0.017 mg/L.   

Three monitoring wells were installed to monitor the southern groundwater plumes.  The total selenium 

concentrations measured in groundwater collected from MMW018 (installed in 2007) are very consistent as 

shown on the concentration trend graph in Appendix D and only range from 0.025 to 0.037 mg/L 

dissolved and total selenium between 2007 and 2012 with the majority of samples below 0.028 mg/L.  This 

well can be compared to the adjacent shallower BH031 with 0.113 mg/L dissolved selenium for an 
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evaluation of vertical extent of the plume (refer to Drawing 4-27).  The highest selenium concentration 

measured in groundwater contained in the southern plume is reported at 1.01 mg/kg in groundwater 

collected from MBW032 (May 2012).  This direct-push monitoring well location is adjacent to the waste 

dump MWD082.  Monitoring wells MMW029 and MMW033 are bedrock wells but are useful in evaluation 

of the vertical extent of the groundwater plume in this area.  The selenium concentrations measured in 

groundwater collected from these wells will be discussed further in association with the intermediate flow 

systems.   

Springs in this area (MST095, MSG004, MSG005, MSG006, and MSG007) have total selenium 

concentrations in surface waters ranging from 0.002 to 0.446 mg/L.  The two springs (MST095 and 

MSG006) in the same general flow path as MMW018 and MBW032 have total selenium concentrations 

between 0.018 and 0.446 mg/L.  MST095 is a headwater stream location that is dominated by subsurface 

discharge to the streambed except during snowmelt or rainfall runoff events, so it has been included as a 

reflection of groundwater quality.   

Direct-push monitoring well MBW130 was installed in 2009 in the valley east of the dump MWD082 and 

groundwater results from this well bound the downgradient edge of the groundwater plume.  A maximum 

dissolved selenium concentration of 0.00223 mg/L is reported in groundwater collected from this well in 

May 2009. 

West Ballard Mine Area Groundwater Plumes.  On the west side of the Ballard Site, the selenium 

plumes in the shallow groundwater are delineated using a combination of groundwater samples collected 

from wells, direct-push boreholes, direct-push (pre-packed) wells, and seeps and springs.  The west side 

selenium plumes appear to originate from waste rock dumps MWD080 and MWD081.  Refer to Drawing 

4-28 for the locations of these groundwater plumes and the borehole and monitoring well locations where 

groundwater samples were collected and analyzed to delineate these plumes. 

MWD080 Groundwater Plume.  The groundwater plume originating from waste rock dump MWD080 is 

relatively broad (about 3,200 feet wide), but has not migrated very far downgradient in the shallow alluvial 

groundwater system.  The topography indicates that the majority of MWD080 is contained in the Little 

Blackfoot River watershed.  The hydraulic gradient in this area likely is relatively flat (i.e., like the 

topography) which may explain the limited downgradient extent of this plume; however, the hydraulic 

conductivity of the sediment in this flat area may also be lower.  The apparent downgradient edge of this 

plume is bounded by selenium concentrations detected in groundwater of 0.001 mg/L in BH166, <0.001 

mg/L in BH071, 0.0047 mg/L in BH148, and 0.002 mg/L in BH162.  These concentrations are below the 
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groundwater screening level of 0.05 mg/L selenium and the DELB value of 0.017 mg/L (Drawing 4-28).   

MMW017, installed in 2007, has total selenium concentrations in groundwater ranging from 0.0937 mg/L in 

June 2009 to 0.321 mg/L in May 2012 (Table 4-22*).  Groundwater samples collected from two direct-

push wells (MBW026 and MBW027) installed near MMW017 measured total selenium concentrations 

ranging from 0.198 mg/L to 0.36 mg/L.   

MWD081 Groundwater Plume(s).  A hill composed primarily of bedrock with a veneer of colluvium at its base 

is present adjacent to and downslope from waste rock dumps MWD081 and MWD080.  The two plumes 

originating from MWD081 and the southern part of MWD080 are migrating beneath the surface in the 

alluvial groundwater system on either side of this bedrock hill.  These two plumes turn south toward the 

Blackfoot River and merge prior to reaching the river (see Drawing 4-28).  

Total selenium concentrations in groundwater collected from two monitoring wells installed for the 

neighboring Blackfoot Bridge Mine EIS, MW-15A and MW-16A, in 2009 to 2012 are 1.67 to 3.2 mg/L and 

0.0019 to 0.0180 mg/L, respectively. A maximum total selenium concentration of 0.916 mg/L is detected in 

direct-push well, MBW028, in the spring of 2012.  The other three direct-push wells within the plume 

(MBW006, MBW009, and MBW011) report total selenium concentrations in groundwater collected in 2012 

of 0.456, 0.00231, and 0.474 mg/L, respectively.  Overall, these merged selenium plumes are bounded by 

BH142 with a selenium concentration in groundwater of 0.033 mg/L, BH139 (0.0018 mg/L), BH118 

(<0.001 mg/L), BH136 (0.012 mg/L), BH160 (0.0007 mg/L), MBW135 (<0.0008 mg/L), and BH134 

(<0.0005 mg/L).  The selenium concentrations detected in groundwater collected at these monitoring 

locations all are below the groundwater screening value of 0.05 mg/L total selenium, with one location 

(BH142) exceeding the DELB groundwater value of 0.017 mg/L.  Attempts to further delineate the plume 

near BH142 are inhibited because of the lack of alluvial groundwater in boreholes attempted near this 

location.  Boreholes BH141, BH143 and BH144 and BH145 all were dry.  These boreholes encountered 

refusal between 11 and 20 feet bgs before water was located.   

Four additional direct-push boreholes were advanced where the southwest plume appears to enter the 

alluvial flow field of the Blackfoot River.  The boreholes, BH159, BH160, BH161 and BH172 had 

groundwater dissolved selenium concentrations of 0.041, 0.0007, 0.016 and 0.014 mg/L (Drawing 4-28).  

Borehole BH160 apparently is outside of the plume and the Blackfoot River alluvial flow system.  Borehole 

BH159 appears to be near the core of the plume as it enters the Blackfoot River alluvial system.  Boreholes 

BH161 and BH172 appear to be in the Blackfoot River alluvial system and define a 90 degree change in the 

plume direction when the plume encounters and is overwhelmed by the Blackfoot River alluvial flow system 
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(Drawing 4-28).  These locations are the furthest downgradient in the southwest plume and are below the 

DELB of 0.017 mg/L.  Further downgradient of the BH172 near the location where the P4 haul road 

crosses the river, the river cuts a high area of basalt and the alluvial system appears to pinch out 

Springs MST069 and MST067, as shown on Drawing 4-28, also yield sufficient water for sampling.  Surface 

water samples collected from these springs have total selenium concentrations ranging from 0.022 to 2.84 

mg/L.  Similar to several springs on the east side of the mine, the elevation of the spring discharge is higher 

than the water levels measured in the wells.   

The configuration of the southwest plume appears to reflect the direction of surface water flow toward the 

Blackfoot River.  The plume is not as well bounded on the western edge due to refusal in a number of 

attempted direct-push borehole locations.  However, surface water flow in this area is eastward toward the 

Ballard Site because of a topographically high area formed by a deposit of basalt.  It is presumed that this 

surface water flow direction and the basalt topographic high result in a hydrologic barrier to westward 

groundwater flow.  This, in combination with the lower selenium concentrations in the direct-push borings 

that were completed, suggests that the plume migration is largely to the south toward the Blackfoot River 

and not westward. 

4.5.1.2 Dinwoody Formation Bedrock Groundwater Monitoring 

The Dinwoody Formation is exposed primarily in southern and eastern portions of the mine site.  The 

Dinwoody exposures south of the mine form a highland area, are likely a source of groundwater recharge, 

and are not expected to receive groundwater flow from the Ballard Site area.  East of the mine, the 

Dinwoody Formation occurs at a lower elevation in the adjacent valley; and alluvial groundwater in this area 

contains elevated concentrations of selenium that could affect a portion of the Dinwoody Formation.   

Four wells were installed to monitor the Dinwoody Formation on the east side of the mine.  One 

monitoring well, MMW018, was installed in 2007 (see Drawing 4-23 for locations and concentrations).  

Although this monitoring well is installed in the uppermost portion of the formation, it likely is transitional 

to the overlying alluvial unit; as a result, it is discussed above in the shallow alluvial unit.  The total selenium 

concentration in groundwater collected from MMW018 between 2007 and 2012 range from 0.0257 mg/L to 

0.0369 mg/L.  The goal of a second monitoring well, MMW029, installed in 2008 was to address flow 

within the Dinwoody Formation that may be isolated from the overlying alluvium.  As a result, MMW029 

was drilled and installed at a location just off the edge of mine waste dump MWD082.  Total selenium 

concentrations in groundwater collected from this monitoring well have varied over a relatively narrow 

range from 0.685 to 0.865 mg/L (see concentration graph in Appendix D).     
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A second well (MMW033) nested with MMW029, was installed in 2009 to further delineate the vertical 

extent of the plume in this area.  Groundwater collected and analyzed from MMW033 has total selenium 

concentrations ranging from 0.00101 to 0.00577 mg/L.  Monitoring wells MMW029 and MMW033 are 

screened from 45 to 60 feet bgs and 128 to 148 feet bgs, respectively.   

Monitoring well MMW032 also is screened at the bottom of the alluvium and across a thin section of the 

Dinwoody Formation at the toe of the MWD084 waste rock dump.  Groundwater samples collected from 

this monitoring well report total selenium concentrations ranging from 0.00133 to 0.00267 mg/L.  The 

groundwater concentrations at both MMW032 and MMW033 are well below the groundwater screening 

level of 0.05 mg/L. 

The Dinwoody Formation is not known to be present on the west side of the Ballard Site, and no wells have 

been installed in the Dinwoody Formation on the west side.   

4.5.1.3 Wells Formation Bedrock Groundwater Monitoring 

Two of the five wells (MMW006 and MMW020 as listed in Table 3-5) installed in the Wells Formation at 

the Ballard Site, contain groundwater with selenium concentrations above the groundwater screening level 

of 0.05 mg/L total selenium.  Monitoring well MMW021 also installed in the Wells Formation has selenium 

concentrations below the selenium screening level (refer to Table 4-22*, also see Drawing 4-23 for 

locations and concentrations). 

MMW006 was installed in 2007 on the south edge of the West Ballard Site Pit (MMP035, refer to Drawing 

4-23).  Between 2007 and 2012, the total selenium concentrations detected in groundwater collected from 

this well range from 0.069 to 0.101 mg/L.  This relatively narrow range of concentrations is above the 0.05 

mg/L total selenium screening level (see concentration graph in Appendix D).     

Monitoring well MMW020 (the 2007 replacement well for MMW001) is located in the mine interior adjacent 

to the West Ballard Pit.  Groundwater samples collected from this monitoring well have total selenium 

concentrations ranging from 0.00881to 0.439 mg/L.  This relatively large range of concentrations 

periodically exceeds the total selenium screening level (see concentration graph in Appendix D).  

Results from groundwater samples collected between 2007 and 2012 from monitoring well MMW021 

located on the west side of the West Ballard Pit have approached the groundwater total selenium screening 

level of 0.050 mg/L, with concentrations ranging from 0.0467 to 0.0495 mg/L.   

The three monitoring wells clustered around the West Ballard Pit (MMW006, MMW020 and MMW021) 

provide useful data for the evaluation of the Wells Formation hydrogeology at the Ballard Site and the 
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transport of primary constituents in this unit.  Because of this, there is an extensive discussion of these 

monitoring wells in Section 5.4. 

Groundwater samples collected from monitoring wells installed in the Wells Formation along the perimeter 

areas to the Ballard Site, MMW030 and MMW031, have total selenium concentrations below the total 

selenium screening level of 0.050 mg/L.  Monitoring well MMW031, installed near the toe of waste rock 

dump MWD080 at the Ballard Site was drilled through alluvium into the Wells Formation.  Direct-push 

boreholes in similar locations along mine dump MWD080, but installed in the shallow alluvial aquifer, had 

groundwater samples reporting total selenium concentrations ranging from 0.37 mg/L in BH018 to 1.32 

mg/L in BH019.  Groundwater samples collected from monitoring well MMW031, installed in the Wells 

Formation, has total selenium concentrations ranging from of 0.000874 mg/L during the fall 2008 to 

0.00141 mg/L in the spring 2012.  This suggests downward transport of selenium is not occurring into the 

Wells Formation in that area. 

MMW030 was installed and intended to address both the potential alluvium to Wells Formation 

groundwater flow pathway, as well as the potential structural pathway along the southern edge of the mine.  

MMW030 is installed through an area of alluvial groundwater with elevated selenium concentrations (i.e., up 

to 1.65 mg/L in MST069 which is a seep/spring that represents the shallow groundwater).  The monitoring 

well encountered a fault in the bottom of the borehole between the Wells Formation and Phosphoria 

Formation, which as discussed later, appears to affect both piezometric and water quality at this location.  

Selenium is not detected in groundwater collected from MMW030 during the fall 2008, spring 2010, and 

spring 2012 sampling events (detection limits ranging from <0.0005 to <0.002 mg/L).  However, a 

groundwater sample collected in the spring of 2009 has a total selenium concentration of 0.00116 mg/L.   

Here again, downward transport of selenium into the Wells Formation is not indicated. 

4.5.2 Hydrostratigraphic System Monitoring for Other Constituents 

In addition to selenium, the groundwater monitoring wells have been sampled for a large suite of chemical 

parameters including other total and dissolved metals/metalloids and general chemistry parameters.  The 

results of the analyses are in Table 4-22*, which includes only those analytes that are detected above their 

respective regulatory screening values for groundwater (referenced above).  The analytes that are at times 

detected in groundwater above their applicable screening level and background level are: 

• Aluminum, total 

• Arsenic, total 
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• Cadmium, total and dissolved  

• Iron, total and dissolved 

• Manganese, total and dissolved 

• Sulfate 

• TDS 

Antimony is flagged for the September 19, 2007 sampling event at MMW017 because the method detection 

limit exceeds the screening level (0.006 mg/L).  All other samples for antimony in the monitoring well are 

below the method detection limit of 0.0004 mg/L.  These results are shown on Drawing 4-20.  Therefore, 

antimony is not considered further.  In addition, molybdenum, uranium and vanadium are shown on 

Drawings 4-22, 4-24 and 4-25, respectively.  These data are shown as they are elevated above background 

and screening levels in the source media; however, they do not exceed screening levels for groundwater. 

Aluminum, iron, and manganese exceedances appear to be the result of elevated background concentrations 

in the shallow groundwater, as well as groundwater contained within the Dinwoody and Wells Formations.  

These metals detected in groundwater do not appear to be an indicator of mine impacts and there is no 

apparent correlation between these metals and selenium.  The exceedances for iron and aluminum are 

sporadic occurring in some events in some monitoring wells and not others.  Furthermore, when both total 

and dissolved concentrations have been reported during a single sampling round, often the elevated 

concentrations are not present in the dissolved fraction, which suggests that turbidity in the sample 

contributes to the increased concentrations in the total fraction.   

Monitoring wells MMW017, MMW030 and MMW032 are examples of these observations.  This is especially 

notable for aluminum, which is a major mineral-forming element in clays, but is not especially soluble at 

neutral pH.  Clays are responsible for much of the turbidity observed in the monitoring wells.  This may be 

also true to a lesser extent with iron, which may be associated with iron accumulation in the screen interval 

(e.g., due to the presence of iron bacteria).  Manganese is more often elevated in the dissolved groundwater 

fraction, but it is commonly elevated in groundwater collected from wells that appear not to be impacted by 

the Ballard Site.  Again, this indicates that this metal is naturally elevated in the groundwater collected and 

analyzed from the Ballard Site. 

Total aluminum detected in groundwater exceeds its groundwater screening level of 0.2 mg/L in nine wells 

(MAW008, MBW026, MBW027, MMW017, MMW020, MMW030, MMW032, MMW033, and MW15A) 

with values ranging from 0.21 to 14.4 mg/L.  Groundwater exceedances in these wells often occurred 
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during a single sampling event that is not repeated during other events.  For example, a groundwater sample 

collected from MMW020, which is screened in the Wells Formation, had a total aluminum exceedance 

during the October 15, 2007 sampling event of 0.24 mg/L, whereas aluminum concentrations detected in 

groundwater collected and analyzed from this monitoring well during later sampling events are not elevated 

(i.e., < 0.03 to 0.115 mg/L – see concentration graph in Appendix D).   

Total iron concentrations exceed the groundwater screening level of 0.3 mg/L in eight wells (MAW008, 

MBW026, MBW027, MMW020, MMW030, MMW032, MMW033, and MW16A) with values ranging from 

0.353 to 17.5 mg/L.  These are generally the same wells that contained exceedances of the aluminum 

screening value (with a couple of exceptions).  The distribution of total iron values detected in groundwater 

is skewed as a result of two values being higher than 1.16 mg/L.  All other exceedances of the 0.3 mg/L 

total iron screening level are below 1.16 mg/L.  Total iron is detected at 5.75 mg/L in agricultural well 

MAW008 in September 2008, and at 17.5 mg/L in MBW026 on May 2009 (these wells were only sampled 

once each for iron).  The associated dissolved iron in both these cases is less than the screening level of 0.3 

mg/L.  The results from these two wells appear to be statistical outliers.  Dissolved iron in groundwater 

exceeds the 0.3 mg/L screening level in only one well MW16A at 0.573 mg/L in a groundwater sample 

collected in June 2009. 

Total manganese detected in groundwater exceeds its screening level of 0.05 mg/L in 14 wells (MAW008, 

MBW009, MBW011, MBW026, MBW028, MBW048, MBW130, MMW017, MMW018, MMW020, 

MMW021, MMW030, MMW033, and MW16A) with values ranging from 0.065 to 1.81 mg/L.  Dissolved 

manganese exceeds the 0.05 mg/L groundwater manganese standard in six of these wells.  However, the 

background level for manganese is 0.435 mg/L, and only three locations had groundwater samples 

exceeding this level (MBW009: 0.495 mg/L, MMW017: 0.48 - 0.533 mg/L, and MW16A: 0.82 - 1.81 mg/L).  

Similar to the aluminum and iron discussed above, the more elevated manganese concentrations occur in all 

wells, from all hydrostratigraphic units, and do not appear to be correlated with elevated selenium 

concentrations in groundwater or other indications of impacts from mining (e.g., sulfate).         

Total arsenic is detected in groundwater and exceeds its screening value of 0.01 mg/L during two sampling 

events in two separate monitoring wells and had a reporting limit above its screening value during one June 

2009 sampling event in one well, MW15A (see Drawing 4-21).  It is detected at a concentration of 0.0267 

mg/L in MMW030 in May 2009, and at 0.0149 mg/L in MMW033 during the May 2010 event.  Both these 

events also had elevated aluminum and iron, and it possible that the arsenic is sorbed to either clays or iron 

oxyhydroxides.  As discussed elsewhere, neither MMW030 nor MMW033 exhibit other indicators of being 
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affected by the Ballard Site.  Because concentrations are only slightly over the arsenic drinking water limit of 

0.01 mg/L (in a region where background can exceed the limit) and the monitoring wells do not appear to 

be associated with Ballard Site impacts, further sampling for arsenic was not conducted per A/T-approved 

sampling plans. 

Total and dissolved cadmium are detected in groundwater and exceed their screening level of 0.005 mg/L 

and background level of 0.0004 mg/L in one well (MMW020) with values ranging from 0.0081 to 0.0112 

mg/L total cadmium and from 0.0078 to 0.00951 mg/L dissolved cadmium.  Total cadmium exceedances in 

MMW020 occurred during five sampling events as shown on the concentration graph in Appendix D 

(October 2007, May 2008, September 2008, May 2010, and May 2012).  This well is located in the western 

portion of the Ballard Site and is screened in the Wells Formation.  As discussed above, groundwater 

collected and analyzed from MMW020 has shown frequent elevated total selenium concentrations.  

However, the association with cadmium exceedances appears to be unique to this location.   It is also 

notable that MMW001 had persistent cadmium values that exceed the 0.005 mg/L cadmium screening level.  

MMW020 replaced MMW001 because of questionable construction. 

Sulfate exceeds its groundwater screening level of 250 mg/L in nine wells (MBW006, MBW009, MBW027, 

MBW028, MBW032, MMW017, MMW029, MW15A, and MW16A) with concentrations reported in 

groundwater collected from these wells ranging from 282 to 1,120 mg/L.  The spatial distribution of sulfate 

is illustrated on Drawing 4-26.  Most of these groundwater sulfate exceedances occurred in the wells with 

total selenium and TDS exceedances.  Monitoring well MMW029 is screened in the Dinwoody Formation 

and consistently has groundwater with elevated total selenium, TDS, and sulfate concentrations as discussed 

above and shown in the graphs in Appendix D.  The groundwater sulfate concentrations in monitoring well 

MMW0029 range from 547 to 604 mg/L.  The highest sulfate concentrations are reported in the alluvial 

system.  For example, groundwater collected and analyzed from MBW032, which is screened in the shallow 

alluvial system, in spring 2010 had a sulfate concentration of 1,120 mg/L with a corresponding total 

selenium concentration of 0.634 mg/L 

Total dissolved solids (TDS) in groundwater exceed its screening level of 500 mg/L in 12 monitoring wells 

(MBW006, MBW009, MBW011, MBW026, MBW027, MBW028, MBW032, MMW017, MMW020, 

MMW029, MW15A, and MW16A) with values ranging from 506 to 2,070 mg/L.  Most of these TDS 

exceedances in groundwater directly correlate with selenium exceedances in groundwater.  For example, 

groundwater samples collected from MMW029 (screened in the Dinwoody Formation) consistently have 

elevated total selenium concentrations (0.685 to 0.865 mg/L).  The TDS concentrations in this well range 
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from 1,125 to 1,330 mg/L over the six sampling events.  Groundwater collected from MW15A, screened in 

the alluvium, has groundwater TDS concentrations ranging from 1,410 to 1,580 mg/L during three 

sampling events, while the total selenium concentrations in groundwater collected from this well range from 

1.67 to 3.2 mg/L.  There are two apparent exceptions to this association – MBW009 (relatively high TDS, 

but low selenium), MMW006 (relatively high selenium, but lower TDS- see Table 4-22*). 

4.5.3 Water Quality Typing 

Major ion data have been collected from all groundwater monitoring locations during at least one spring and 

fall RI/FS sampling event.  The locations used in the analysis below include monitoring wells, direct-push 

monitoring wells, dump seeps, springs, and certain headwater streams.  The major ions include the cations, 

calcium (Ca), magnesium (Mg), potassium (K) and sodium (Na), and the anions, chloride (Cl), 

carbonate/bicarbonate (CO3/HCO3), and sulfate (SO4).   

To evaluate these data, they have been plotted on a piper diagram included as Figure 4-5.  Piper diagrams 

are used to classify water types by comparing the ratios among the various ions.  All the available major ion 

data for the Ballard Site are plotted on Figure 4-5 to evaluate the overall water type and trends on the 

Ballard Site.  What is observed is that the Ballard Site waters grade between a calcium 

carbonate/bicarbonate (carbonate) water type and a calcium sulfate water type.  The relative sodium, 

chloride and magnesium contents are lower.  One sample from the spring of 2010 in MMW033 appears to 

have an anomalously high ratio of sodium.   However, QC review of these data, including ion balance, did 

not identify an issue with the result.  The fall (2009) sample for MMW033 plots with the other groundwater 

data, so the 2010 result is suspect.  As the relative calcium carbonate content increases, the total ion content 

(i.e., total dissolved solids content) generally decreases, thus low concentrations of chloride can exhibit more 

of an effect on the ion ratios and there is more scatter in this portion of the diagram.  In the upper calcium 

sulfate portion of the diagram the data are clustered in a tight linear grouping.   This appears to be due to an 

increasing sulfate concentration without a decrease in bicarbonate/carbonate, which results in a general 

increase in TDS and diminishes the relative ratio of chloride in the water. 
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Figure 4-5  Piper Diagram for All Groundwater Sampling Locations  
Including Seeps and Springs 

 

 

These data are also provided on Stiff diagrams plotted on a site map in Drawing 4-29.  The Stiff diagrams 

provide a graphical representation of water type for individual samples.  For the Ballard Site, the two 

dominant water types are express by two shapes of diagrams.  The calcium carbonate type is thickest in the 

right and left center portions of the diagram, whereas, the more sulfate rich water has a base extended to the 

right (see Drawing 4-29).  If the diagrams are all presented on a consistent scale, as are the diagrams on 

Drawing 4-29, then the area of the diagram also is a representation of the relative TDS concentrations.  It is 

notable that the calcium carbonate water type diagrams have small areas compared to the calcium sulfate 

water type diagrams (i.e., the calcium sulfate water type has higher TDS concentrations).  As is expected, the 
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higher TDS calcium sulfate water samples are predominately from seep, springs or alluvial wells collected 

near the toes of the various mine waste dumps.  

The major ion data exclusively for monitoring wells are presented on Figure 4-6 where selenium 

concentrations are posted on the diagram (data presented are based on when the well was sampled for major 

ions, which is related to the installation date or when it was brought into the RI program).  What is notable 

is that the locations with lower selenium concentrations generally also have lower relative sulfate 

concentrations.  That is, the calcium carbonate dominated waters tend to have low selenium concentrations, 

whereas, calcium sulfate waters tend to have elevated selenium.  This relationship is further evaluated in the 

selenium-sulfate scatter diagram presented as Figure 4-7.   

Water with sulfate concentrations below approximately 150 mg/L, also has relatively low selenium 

concentrations.  However, samples with selenium concentrations greater than 150 mg/L have higher 

selenium concentrations.  There is some general trend of increasing sulfate equating to increasing selenium, 

but this relationship does not have a high statistical correlation.  This is in part due to some notable outliers 

that are called out on Figure 4-7.  Several locations consistently have higher sulfate concentrations with 

relatively low selenium concentrations, like MBW009 and MW-16A, while MW-15A appears to have 

disproportionally high selenium concentrations.  The reason for this may be significant and relate back to 

the release and subsequent attenuation mechanisms discussed in Section 5.3. 
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Figure 4-6  Piper Diagram for Monitoring Well Sampling Locations 
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Figure 4-7 Scatter Plot for Monitoring Well Sulfate and Selenium Concentrations  
for 2007-2012 

 

4.5.4 Selenium Speciation 

As discussed in Section 3.0, former monitoring wells MMW001 and MMW002 were sampled in 2005 to 

evaluate the form of selenium in the groundwater and effects of sampling on the selenium speciation (see 

Section 3.7.3). Table 4-23 lists the groundwater sampling parameters analyzed in the field, Table 4-24 lists 

general metal/metalloid results, and Table 4-25 provides the results of the selenium speciation analyses and 

field spike recoveries. 

Well ID 
Purge 
Rate 

(ml/min) 

Water 
Level 

Drawdown 
(ft) 

DO 
(mg/L) 

ORP 
(mV) 

SC 
(µS/cm) T (°C) pH Turbidity 

(NTU) 
Fe2+ 

(mg/L) 
NO2- 

(mg/L) 

MMW001 273 0 2.77 195 684 9.55 6.70 1.5 0.02 0.042 
MMW002 275 0.02 1.45 160 656 9.41 6.70 441 0.01 0.01 
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Sulfate Concentration (mg/L) 
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TABLE 4-23  GROUNDWATER SAMPLING PARAMETERS FOR SPECIATION STUDY 
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Well ID 
Total 

Selenium 
(mg/L) 

Dissolved 
Selenium 

(mg/L) 
Total Iron 

(mg/L) 
Dissolved 

Iron  
(mg/L) 

Total 
Manganese 

(mg/L) 

Dissolved 
Manganese 

(mg/L) 
MMW001 0.069 0.072 0.2 0.02 U 0.30 0.059 
MMW002 0.022 0.022 1.0 0.02 U 0.30 U 0.0071 

Sample ID Se(IV) 
(mg/L) 

Se(VI) 
(mg/L) 

SeCN 
(mg/L) 

Sum of 
Species 
(mg/L) 

Total Se 
(mg/L) RPD (%) 

Field Spike 
Recovery 

(%) 
110105GWMMW001-0-E 0.00046 0.0666 0.000 U 0.0670 0.0693 3.4 -- 
110105GWMMW001-0-F 0.00034 0.0690 0.000 U 0.0694 0.0531 26.5 -- 
110105GWMMW001-0-S 0.241 0.0678 0.000 U 0.309 0.361 15.4 100.6 
110105GWMMW002-0-E 0.00479 0.0100 0.000 U 0.0148 0.0169 13.5 -- 
110105GWMMW002-0-F 0.00580 0.0123 0.000 U 0.0181 0.0219 18.9 -- 
110105GWMMW002-0-S 0.230 0.0104 0.000 U 0.240 0.318 28.0 93.7 
Notes: 
Sample suffix E = non-preserved   F = EDA preserved  and S = Field selenite spike 
EDA - ethylenediamine 

 

The selenium speciation results identify that the field preservative used had minimal impact on the results 

signifying that interferences (possible coprecipitation after sample collection) associated with iron, 

manganese, and aluminum are negligible.  

The recoveries for the field spikes are presented in Table 4-25.  The true value for the field spikes is 0.240 

mg/L of selenite.  For well MMW001, the selenite (Se(IV)) field spike recovery associated with the sample 

identified as 110105GWMMW001-0-S is 100.6%. The RPD between the sum of selenium species and total 

selenium for the field spike is 15.4% signifying that the reported results are representative of the sample 

matrix within a reasonable limit of error for this comparison. Comparison of the selenite concentration in 

the field spike to the total selenium concentration indicates a possible loss of selenium (selenite) in the field 

spike. This may likely be attributed to coprecipitation; however, the lack of precipitate in the sample and the 

low turbidity measurement (1.5 NTU) do not confirm coprecipitation. 

In samples from well MMW002, the selenite field spike recovery associated with the sample identified as 

110105GWMMW002-0-S is 93.7% and the RPD between the sum of selenium species and total selenium 

for the field spike is 28.0%. Comparison of the selenite concentration in the field spike to the total selenium 

concentration indicates a possible loss of selenium (selenite) in the field spike. This may likely be attributed 

to coprecipitation as confirmed by the presence of orange precipitate in the sample and elevated turbidity 

measurements in the field (441 NTU). 

TABLE 4-24  GENERAL METALS RESULTS FOR SPECIATION STUDY 

TABLE 4-25  SELENIUM SPECIATION AND TOTAL SELENIUM VALUES AND FIELD SPIKE 
RECOVERIES 
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Comparison of the selenite concentrations between the native sample and the field spike indicated that the 

sample matrix favors selenite but that the system is in a state of equilibrium. The sample matrix either does 

not induce oxidation of selenite to selenate (Se(VI)) or the reaction mechanism is slow enough to not be 

significant. 

Examining results from two wells at the Ballard Site and an additional two wells at the Henry Mine, it was 

concluded that the removal of selenite from the sample matrix was correlated with the presence of orange 

precipitate, likely iron hydroxides. This may suggest an attenuation mechanism; however, the ability of the 

groundwater matrix to naturally attenuate selenium, at the designated well locations, was not confirmed by 

the described data.  It is further notable that despite relatively lower ORP and DO, the dominant selenium 

species is selenate, which is generally more mobile (see discussion in Section 5.3). 

4.5.5 Aquifer Solids 

Aquifer solids were collected and analyzed during 2007 monitoring well drilling for chemical parameters 

from rock chip samples.  Samples were either collected at the first water in the targeted unit or from the 

bottom of drill hole, or both.  These data are provided in Table 4-26. The rock samples from the Wells 

Formation have relatively low concentrations of metals and a slightly alkaline pH.  The alluvial and 

weathered Dinwoody Formation samples have higher metals concentrations (aluminum, chromium, iron, 

manganese, nickel, vanadium and zinc).  Monitoring well MMW018 is mostly screened in alluvium, but the 

drill hole terminated in Dinwoody Formation bedrock where the rock sample was collected.  The selenium 

concentrations occur in a relatively narrow range from not detected at 0.5 mg/kg to 1.3 mg/kg.  The higher 

metals concentrations are consistent with different rock types.  The alluvial and Dinwoody Formation have 

a much higher clay content than the limestone and sandstone of the Wells Formation, which is dominated 

by calcium carbonate and silica.  Aluminum concentrations, in particular, are consistent with this 

observation of higher clay contents.  It appears that other metals are also associated with these less pure, 

clay-rich lithologies. 
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Location: MMW006 MMW017 MMW018 MMW020 MMW021* 
Date: 7/22/07 7/22/07 8/24/07 8/12/07 9/27/07 7/13/07 7/13/07 9/14/07 9/14/07 

Unit: Wells Fm Wells Fm Alluvium Dinwoody Wells Fm Wells Fm Wells Fm Wells Fm Wells 
Fm 

Parameter Units Results 
Depth feet 315 335 35 33 370 320 229 260 229 

Location ---- Water  Bottom Water  Bottom Water Bottom Water Bottom Water 
pH s.u. 9.4 J 9.3 J 7.9 J 7.7 J 9.4 J 8.8 J 8.3 J 8.8 J 9.4 J 

Aluminum mg/kg 688 J+ 634 J+ 18300 J+ 24400 J+ 303 J+ 583 J+ 680 J+ 630 J+ 776 J+ 
Cadmium mg/kg 0.6 J 0.5 U 2.8 0.9 J 5.2 0.5 U 0.5 U 5.5 0.5 U 
Chromium mg/kg 9 10 35 32 18 6 6 9 6 

Iron mg/kg 3670 4650 16200 J 31900 694 J 3040 3490 2990 J 3440 J 
Manganese mg/kg 150 129 313 5550 55.6 271 231 95.4 77.1 

Nickel mg/kg 3 J 4 J 28 31 8 3 J 3 5 7 
Selenium mg/kg 1.1 1.2 0.5 U 0.5 U 0.5 U 1.3 0.9 0.5 U 0.5 U 
Vanadium mg/kg 13 14.7 42.3 J 38.1 J 13.7 J 7.4 8.6 5.8 J 9.5 J 

Zinc mg/kg 14 6 106 J 112 J 58 J 2 J 3 J 9 J 20 J 
TOC % 0.1 U 0.1 U 0.1 J- 0.2 J- 0.1 UR 0.1 UR 0.1 UR 0.1 J- 0.1 UR 

Total Solids % 92.7 94.7 74.9 77.0 96.9 94.3 92.2 97.2 95.6 

Notes: 
TOC = Total Organic Carbon 
J = Estimated 
J+ = Estimated, may be biased high 
J- = Estimated, may be biased low 

 
U = Not detected at or below the method detection limit 
R = Result rejected for quality control considerations 
* Original MMW021 location was abandoned and well was 

redrilled on 9/14/07 
 

4.5.6 Piezometric and Temperature Monitoring 

Transducer and data loggers were placed in 12 monitoring wells at the Ballard Site.  These data include daily 

groundwater levels and temperature, and are used to evaluate how the aquifers respond to 

precipitation/infiltration events and how they are interconnected.  The instrumented wells include 

MMW006, MMW020, MMW021, MMW030, and MMW031 in the Wells Formation, and MW-15A, MW-

16A, and MMW017 in the alluvium on the west side of the Ballard Site, and MMW018 and MMW029 in the 

alluvium and Dinwoody Formation.  In addition, water levels have been measured routinely during 

individual groundwater sampling events.  The locations of the monitoring wells are shown on Drawing 3-3. 

The data for the Wells Formation monitoring wells on the west side of the Ballard Site are presented in 

Figure 4-8.  The data from these monitoring wells are discussed in more detail in Section 5.4 because of 

their relevance to assessing the primary constituent migration in the Wells Formation.  However, it is 

notable here that MMW006, MMW021 and MMW031 all respond similarly with a muted response to 

recharge events (snow melt).  The temperature response is also muted, changing only a couple of tenths of a 

degree over the monitoring period.  The groundwater temperature in these monitoring wells has generally 

decreased in response to higher groundwater levels in the regional aquifer.  The temperature response in 

TABLE 4-26  AQUIFER SOLIDS ANALYSES RESULTS 
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MMW006 occurs over a narrow range (10.34 to 10.43 ºC), but more closely mirrors the groundwater levels 

(Figure 4-8).  MMW020 and MMW030 groundwater levels and temperatures respond more directly to 

recharge events, and in addition, the water levels are notably higher in MMW030 and the groundwater 

temperatures are notably lower.  For MMW020, it appears that the portion of the Wells Formation being 

monitored is being recharged from infiltration through the bottom of the West Ballard Pit.  This is 

discussed further in Section 5.4.  Monitoring well MMW030 is located on a fault.  It appears that this fault is 

a conduit for recharging the Wells Formation, and results in a more direct response to recharge and an 

elevated water level. 

Figure 4-9 presents the piezometric data for the alluvial monitoring wells located on the west side of the 

Ballard Site.  The responses to the recharge event in the shallower wells – MW-15A and MW-16A are 

sharper, whereas the response in the deeper well (MMW017) is more attenuated and subject to more 

carryover from year to year.  For example, the elevated water level from the 2011 recharge event had not 

dissipated when the 2012 recharge occurred.  For each season there is a sharp rising limb to the hydrograph 

that is the response to the spring snow melt and recharge event followed by the more gradual receding limb 

as the recharge is dissipated through the aquifer.  The shape of the hydrograph for any individual well is 

related to the aquifer characteristics, the amount of water in the snow melt event, and the duration of the 

event.   

The temperature response in these alluvial monitoring wells generally mirrors the groundwater levels 

(Figure 4-9).  The groundwater temperatures generally peak just before the minimal seasonal groundwater 

level; however, they begin to decrease as the groundwater level recession begins to slow.  The groundwater 

level will rapidly increase and the temperature rapidly decrease during the spring snowmelt recharge.  The 

minimum groundwater temperature occurs approximately at the same time as the maximum groundwater 

level.  The groundwater temperature range is generally greater in the alluvial monitoring wells than 

compared to the Wells Formation monitoring wells.  Groundwater temperatures in MW-15A changes 

seasonally by as much as 0.9 ºC, MW-16A as much as 2.5 ºC, and deeper MMW017, 0.6 ºC.  It appears 

based on temperature that MW-16A receives the most direct recharge, but this is not reflected in the 

changes in groundwater levels.  The piezometric response in MW-15A and MW-16A is very similar, 

probably indicating the overall response of a water table aquifer, with MW-16A closer to a source of 

recharge. 
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Figure 4-8  Groundwater Hydrographs and Temperatures for Monitoring Wells Located in the 
Wells Formation on the West Side of the Ballard Site
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Figure 4-9   Groundwater Hydrographs and Temperatures for Alluvial Monitoring Wells Located 
on the West Side of the Ballard Site 
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Figure 4-10 presents the piezometric data for monitoring wells located on the east side of the Ballard Site.  

Monitoring well MMW018 is installed at the contact between the alluvium and Dinwoody Formation 

(screen at 18-33 ft BGS), and MMW029 is installed in the shallow Dinwoody Formation (screen at 45-60 ft 

BGS).   The wells are not collocated.  MMW018 is located about 1,000 feet down gradient.  Both wells 

exhibit a similar, rapid, response to the spring recharge event.  The groundwater temperature data for both 

these monitoring wells have muted responses, the shallower monitoring well (MMW018) having a greater 

range of temperature (approximately 2 ºC) compared to approximately 0.8 ºC in MMW029 (Figure 4-10).  

The temperature data after 2010 suddenly jump up and increase in amplitude.  This change is not reflected 

by the groundwater level data and is not easily explained based on the hydrogeology.  It is therefore 

expected that there is an equipment failure. 

4.5.7 Groundwater Summary 

Groundwater monitoring has been conducted at the Ballard Site primarily between 2007 and 2013 with 

ongoing monitoring to provide a baseline for any future remedial activities that might be necessary at the 

Ballard Site.  Analytical results from 26 monitoring wells (including direct-push monitoring wells, 

conventional monitoring wells, and agricultural wells) are used to evaluate potential impacts to underlying 

groundwater.  Two wells were removed in 2007 from the program because of suspect construction 

(MMW001 and MMW002 had/have hand-slotted screen and gravel filter pack in unit with loose sand). The 

key groundwater investigation findings for the Ballard Site are as follows: 

• Isolated monitoring wells have concentrations of arsenic and cadmium in their groundwater 
above the screening levels. Elevated arsenic concentrations may be associated with elevated 
aluminum and iron and do not appear to be associated with Ballard Site impacted water.  
Elevated cadmium concentrations are associated with one well, MMW020, and appear to be 
associated with site impacts. 

• Aluminum, iron, and manganese frequently exceed their groundwater screening levels in 
monitoring wells (and agricultural wells); however, these exceedances are often reported for the 
total fraction compared to the dissolved fraction and elevated concentrations of these metals 
often occurred in wells outside of site-impacted areas.  As a result, aluminum, iron, and 
manganese appear to be naturally elevated in groundwater in this area. 

• Selenium, sulfate, and TDS exceed their groundwater screening levels in several monitoring 
wells, primarily alluvial groundwater wells, but also in two Wells Formation wells.  These 
constituents likely are indicators of site-related impacts. 
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Figure 4-10  Groundwater Hydrographs and Temperatures for Monitoring Wells Located on the 
East Side of the Ballard Site 
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• On the east side of the mine, impacted alluvial groundwater (i.e., exceeding the groundwater 
screening level for total selenium of 0.050 mg/L) is associated with two waste rock dumps 
(MWD082 and MWD084) and has resulted in three distinct plumes.  On the west side of the 
mine, impacted alluvial groundwater is associated with two waste rock dumps (MWD080 and 
MWD081) and has resulted in two distinct selenium plumes.   

• Groundwater collected from monitoring wells screened near the top of the Dinwoody 
Formation on the east side of the mine exceeds the total selenium screening level of 0.050 
mg/L; whereas, monitoring wells screened deeper in the Dinwoody Formation report much 
lower concentrations.  The Dinwoody Formation is not known to be present on the west side of 
the Ballard Site, and as a result, there are no monitoring wells installed in the Dinwoody 
Formation on the west side.   

• Three of the five monitoring wells installed in the Wells Formation at the Ballard Site have total 
selenium concentrations in groundwater above the screening level for selenium of 0.050 mg/L.  
The three monitoring wells with elevated concentrations are located on the interior of the mine.  
Monitoring wells on the perimeter of the mine have selenium concentrations in groundwater 
below the selenium screening level. 

4.6 BIOTA 

A variety of aquatic biological-chemical data were collected during the pre and post-2004 investigation 

periods at the Ballard Site.  These historic aquatic data include: (1) stream habitat assessments, (2) riparian 

habitat assessments, (3) fish data, and (4) benthic macroinvertebrate data.  The Ballard Site aquatic data are 

presented on Drawing 4-30 for the EE/CA (2004-2009) time period.  In addition, some terrestrial biota 

data were collected prior to the EE/CA, but are available for the RI.  These data include bird eggs, elk 

tissues and cattle tissues.  

4.6.1 Habitat Assessments 

Both stream habitat and riparian habitat were assessed for their functionality.  These assessments are 

summarized below.  

4.6.1.1  Stream Habitat Assessment 

A stream habitat assessment was conducted in May 2004 on all streams influenced by the Ballard Site with 

the objective of developing a predictive model that would differentiate stream habitat that supports fish 

from stream habitat that does not support fish.  These results are reported in Draft - Interim Phase I SIs 

Evaluation Summary (MWH, 2007g) and summarized below.  Possible models were evaluated based on three 

input variables: (1) selenium concentration in surface water (ln[Se]sw), (2) selenium concentration in sediment 

(ln[Se]sed); and (3) the rapid bioassessment score (RBS). 
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Rapid bioassessment surveys conducted on the P4 streams used protocols established by USEPA (Barbour, 

et. al., 1999) to characterize the quality of the physical habitat.  The stream habitat assessment used the 

following ten categories: 

• Frequency of riffles (or bends) 

• Channel flow status 

• Embeddedness 

• Velocity and depth regime 

• Sediment deposition 

• Epifaunal substrate and available cover 

• Vegetative protection 

• Channel alteration 

• Riparian vegetative zone width 

• Bank stability 

The RBS for each station was established by assigning each of the ten categories a score of 0 to 20 points 

based upon field inspection.  The scores from the ten categories then were summed to calculate the RBS for 

each station.  The maximum RBS is 200 points, with a high score indicating an overall high quality of 

physical habitat. 

In addition to the RBS score, the presence or absence of fish at a station was also a consideration.  The 

locations of the stream stations evaluated are shown on Drawing 4-30, along with the selenium tissue 

concentrations presented later in this section.  The presence of fish was determined at each station by 

electroshocking.  If fish were found, that is an unambiguous indication of the presence of fish.  However, 

not finding fish is not an unambiguous indication of their absence.  Thus, for those stations where no fish 

were found, but are bounded upstream and downstream by nearby stations on the same stream where fish 

were found, fish were assumed to be present.  Of the 12 stations included in the assessment of the Ballard 

Site, none were assumed to include fish using this logic.     

Various models were developed and evaluated using the data collected above as inputs to determine the 

model with the best predictive reliability regarding fish presence or absence.  With the input variables 

(ln[Se]sw, ln[Se]sed, and RBS) models were developed using each variable separately, any two in combination, 

or all three.  The most reliable model used surface water selenium concentrations and RBS to predict 
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whether or not the stream could support fish.  RBS was found to be the most influential of the variables 

tested.   

As detailed in the Draft - Interim Phase I SIs Evaluation Summary (MWH, 2007g), it is possible to accurately 

predict whether a given stream reach does or does not support fish by assessing the reach using USEPA’s 

rapid bioassessment protocol and by collecting and analyzing a sample of stream water for selenium within 

the reach.  This ability to differentiate habitats could prove useful during the FS process in prioritizing or 

tailoring remedies for specific locations. 

Table 4-27 presents the RBS and fish presence at the Ballard Site area stream stations.  To help understand 

the relationship between RBS and fish presence, also shown are surface water and sediment selenium 

concentrations from the corresponding sampling events.   

Station 
May 2004 [Se]sw, 

mg/L 
May 2004               

[Se]sed, mg/kg dw 
RBS  

(Habitat Score) Fish Presence 
MST066 0.0010 3.2 40 No 
MST067 0.029 82 44 No 

MST069 0.60 420 40 No 

MST089 0.0010 15 30 No 

MST090 0.0010 0.60 41 No 

MST092 0.0060 57 41 No 

MST093** 0.00050 0.25 35 No 

MST094 0.023 8.2 29 No 

MST095 0.059 22 50 No 

MST096 0.02 17 46 No 

MST272 0.00050 2.0 30 No 

MST273 0.00050 1.7 30 No 

Notes: 
    Non-detected concentrations have been censored at one-half the MDL. The MDL for surface water is 0.0010 mg/L and 

for sediment is 0.50 mg/kg dw. 
** - Regional background station 
[Se]sw, mg/L – concentration of selenium in surface reported in mg/L 
[Se]sed, mg/kg dw – concentration of selenium in sediment, reported in mg/kg on a dw basis 

Based on the 12 stations that were evaluated at the Ballard Site, the rapid bioassessment scores range 

between 29 and 50 and no fish were found in any of the stations.  Even the regional background station, 

MST093, reported an RBS of 35 and did not report fish. 

4.6.1.2  Riparian Habitat Assessment  

In May 2004, riparian habitat assessments, including evaluation of soil, vegetation, and species assemblages, 

were conducted on the riparian areas of ponds, wetland, and non-fish-bearing streams at the Ballard Site. 

TABLE 4-27  STREAM HABITAT ASSESSMENT DATA MATRIX 
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The sampling locations and selenium results are presented on Drawing 4-30.  As the ponds, wetlands, and 

non-fish-bearing streams within the study area are not inhabited by fish, their ecological function is largely 

riparian oriented. Thus, it is riparian exposure pathways that are of primary concern in such systems.   

The riparian habitat assessments were conducted in two parts: one for ponds and one for non-fish-bearing 

stream stations (including seeps and springs).  The assessments were performed by a qualified ornithologist 

and fisheries biologist.  As no regulatory or standard protocol could be found to fit the needs of this 

investigation (all protocols available were tailored to assessing habitats of threatened or endangered species), 

the ornithologist developed a detailed protocol.  In tandem with the riparian habitat assessments, stream 

habitat assessments were performed at the same stream reaches.  These stream habitat assessments or rapid 

bioassessment surveys conducted on the P4 streams used protocols established by USEPA (Barbour, et. al., 

1999) to characterize the quality of the physical habitat and are discussed above.  Details of the procedures 

of both assessments, as well as the original presentation of the data, can be found in the Draft - Interim Phase 

I SIs Evaluation Summary (MWH, 2007g). 

The riparian assessment of each station began with a detailed observation of the area and then habitat use 

was recorded.  Habitat use was described as the presence or absence of a particular assemblage of species, 

where each assemblage more or less represents a guild of species exploiting the habitat of interest in a 

similar manner.  A statistical analysis was performed on each data matrix to classify the stations.  After the 

statistical analysis, each station was grouped into clusters, which are referred to as habitat quality rankings.  

For ponds, rankings 1 and 2 were regarded as ponds with high quality riparian habitat, while rankings 3 and 

4 were ponds with low quality riparian habitat. 

After the statistical analysis on the non-fish-bearing streams, it was determined that stations can be grouped 

into four distinct categories: 

• Ranking #1—high quality aquatic and terrestrial habitat 

• Ranking #2—high quality aquatic, but low quality terrestrial habitat 

• Ranking #3—low quality aquatic, but high quality terrestrial habitat 

• Ranking #4—low quality aquatic and terrestrial habitat 

Riparian soil and vegetation samples were collected at twenty-six stations for laboratory analysis in 

September 2004.  Soil samples were analyzed for cadmium, chromium, copper, molybdenum, nickel, 

selenium, vanadium, and zinc as discussed above in Section 4.1.4.  Vegetation samples were analyzed for 

cadmium, copper, molybdenum, selenium, and zinc as discussed above in Section 4.2.4.   
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The resulting data matrices for ponds and non-fish-bearing streams at the Ballard Site are presented together 

in Table 4-28.  This table presents observed or potential species use, soil, and vegetation selenium 

concentrations, and habitat quality rankings. 

As shown in Table 4-28, the majority of the riparian habitats are of high quality.  Of the 18 stations 

assessed for riparian habitats, twelve stations are in the highest quality ranking category and only one was in 

the lowest.  Soil selenium concentrations range from 0.25 to 570 mg/kg dw, and vegetation selenium 

concentrations range from 0.25 to 27 mg/kg dw. 
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MSG006 spring 0 0 1 0 0 1 1 1 0 1 1 1 570 17 1 
MSP010 pond 1 1 0 1 0 0 1 0 0 0 1 1 53 27 3 
MSP011 pond 1 0 0 1 1 0 1 0 0 1 1 1 48 8.5 3 
MSP012 pond 1 0 0 1 0 0 1 1 0 1 1 1 38 10 3 
MSP059 pond 1 1 0 0 1 0 1 0 0 1 1 1 39 16 3 
MSP062 pond 1 0 0 1 1 0 1 1 0 1 1 1 21 3.2 3 
MST066 stream 0 0 0 0 0 1 1 0 0 1 0 1 9.8 0.25 1 
MST067 stream 0 0 0 0 0 1 1 1 0 1 0 1 39 0.60 1 
MST069 stream 0 0 0 0 0 1 1 1 0 1 0 1 2.8 3.1 1 
MST089 stream 0 0 0 0 0 1 0 1 0 1 0 1 6.6 0.25 1 
MST090 stream 0 0 0 0 0 1 1 1 0 1 1 1 0.25 0.25 1 
MST092 stream 0 0 0 0 0 1 1 1 0 1 1 1 19 0.25 1 
MST093 stream 0 0 0 0 0 1 1 1 0 1 1 1 0.50 0.25 1 
MST094 stream 0 0 0 0 0 1 1 1 0 1 1 1 0.70 0.25 1 
MST095 stream 0 0 0 0 0 1 1 1 0 1 1 1 15 13 1 

MST096 
ponded 
stream 

1 1 1 0 0 0 1 1 0 1 1 1 1.3 2.4 4 

MST272 Stream 0 0 1 0 0 1 1 1 0 1 1 1 2.5 0.25 1 

MST273 Stream 0 0 0 0 0 1 0 1 0 1 0 1 6.9 0.25 1 

Notes: 
Non-detected concentrations are presented as one-half the minimum detection limit.  The minimum detection limit 
for both media is 0.5 mg/kg dw. 
Habitat Quality Ranking  
1—high quality aquatic and terrestrial habitat 
2—high quality aquatic, but low quality terrestrial habitat 
3—low quality aquatic, but high quality terrestrial habitat 
4—low quality aquatic and terrestrial habitat 

 

  

TABLE 4-28  RIPARIAN HABITAT ASSESSMENT DATA MATRIX 
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Given the nature of these non-fish-bearing stream systems, interpreting low scores as indicative of poor 

quality habitat may be inaccurate.  Low scores are more likely indicative of a limited amount of habitat type 

present.  Small streams simply do not generate much riparian habitat.  In fact, most of the ponded areas 

have higher scores, which may be a function of a pond having a larger area because it is a two-dimensional, 

rather than largely one-dimensional, feature in the environment.  Thus, the assessment of non-fish-bearing 

riparian habitats does not point to any such habitats being of poor quality due to the Ballard Site. 

4.6.2 Aquatic Biota 

Attempts to collect both fish and benthic macroinvertebrates were made at the Ballard Site in the limited 

aquatic habitat.  These studies are summarized below. 

4.6.2.1 Fish 

Attempts were made in 2004 to collect fish from surface water stations at the Ballard Site to evaluate 

impacts of Ballard Site contaminants on fish in area streams; however, as noted in the previous section, 

attempts to locate fish were unsuccessful.  This is likely the result of several factors, including poor fish 

habitat at these stations due to physical factors such as ephemeral streams, as well as mining-related factors.  

Results of this investigation are included in the Draft - Interim Phase I SIs Evaluation Summary (MWH, 2007g). 

4.6.2.2 Benthic Macroinvertebrates 

This section presents the nature and extent of constituents in benthic macroinvertebrates at the Ballard Site.  

Samples were collected from ten stream locations (i.e., surface stations) during the 2004 sampling event to 

evaluate potential Ballard Site contaminant impacts on benthic macroinvertebrates in the area streams.  The 

benthic macroinvertebrates samples were analyzed for selenium, and the results of this monitoring event are 

presented in the Draft - Interim Phase I SIs Evaluation Summary (MWH, 2007g).  To aid in the discussion, the 

selenium concentration for the 2004 benthic macroinvertebrate sampling event and selenium results are 

presented in Drawing 4-30 and Table 4-29. 

Many of the benthic samples collected during 2004 had high method detection limits (MDLs) as a result of 

low sample volumes (i.e., low numbers of macroinvertebrates), which are probably due to insufficient 

habitat as indicated by the stream habitat assessment and as a result of sample dilution in the laboratory.  As 

discussed earlier (with regard to fish), these are ephemeral streams that during most years are completely dry 

by late summer so the numbers of macroinvertebrates would be expected to be low. However, there also is 

a potential that impacts from COPCs in the streams affected the macroinvertebrate numbers.   
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The samples with high MDLs were censored at one-half the MDLs.  Thus, while these samples appear to be 

elevated, they are in fact non-detected concentrations and the elevated method detection limits constrain the 

utility of the data.   

Ballard Site Station Station ID 
June 
2004* Flag 

Ballard Mine Southeast Spring MSG006 86 J 

Tributary, above Blackfoot River MST066 170 UJ 

Tributary, below Ballard Mine MST069 313 J 
Wooley Valley Creek, below North Fork 
Wooley Valley Creek 

MST089 21 UJ 

Wooley Valley Creek, above North Fork 
Wooley Valley Creek 

MST090 1300 UJ 

North Fork Wooley Valley Creek, above 
Wooley Valley Creek 

MST092 8.3 UJ 

North Fork Wooley Valley Creek, above 
Ballard Mine 

MST093** 8.3 UJ 

Spring-fed tributary #1 of North   Fork Wooley 
Valley Creek, below Ballard Mine 

MST094 17 J 

Wooley Valley Creek, above Loadout Creek 
at road 

MST272 9.5 UJ 

Wooley Valley Creek, above ponding and 
below MST089 

MST273 170 UJ 

Notes: 
* - Concentration is mg/kg dry weight 
** - Regional background station 
Flags: 
U – Non-detect (Non-detected concentrations are censored and value 
presented is equal to the MDL) 
J – Estimated result 

Of the ten results, seven of the results are flagged non-detected with MDLs ranging from 8.3 to 1300 

mg/kg dw.  Of the ten samples, only three of them have detected results; the others are likely false positives 

driven by the high MDLs described above.  Detected selenium concentrations in these three samples range 

from 17 to 313 mg/kg dw.   

4.6.3 Terrestrial Biota 

A variety of biological-chemical data are available from the pre-2004 period.  This includes the elk tissue, 

bird egg, and cattle biotic tissue data.  The results for the elk tissue and bird egg data are not unique to a 

particular mine.  In addition, the cattle data were collected at Henry Mine and as a result are of limited value 

for the Ballard Site.  More detailed information on the elk tissue, bird egg, and cattle tissue data is found in 

the DQUR/DAR (MWH, 2010a) and the RI/FS Work Plan.  These data if useful may support the human 

TABLE 4-29  HISTORICAL BENTHIC MACROINVERTEBRATE 
SELENIUM CONCENTRATIONS 
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and ecological risk assessments summarized in Section 6.  In addition, terrestrial biota data also are available 

for various small mammals and terrestrial invertebrates.   

4.6.4 Biota Summary 

A variety of aquatic and terrestrial biological-chemical data were collected during the pre- and post-2004 

investigation periods at the Ballard Site.  These historical aquatic data are (1) stream habitat assessments, (2) 

fish data, and (3) benthic macroinvertebrate data. The historical terrestrial data include elk tissue, bird egg, 

and cattle. The key findings for biota are as follows:    

• Based on the 12 stations that were evaluated during the stream habitat assessment at the Ballard 
Site, the rapid bioassessment scores (RBS) range between 29 and 50 out of 200 and no fish were 
found in any of the stations.  Even the regional background station, MST093, reported an RBS 
of 35 and did not report fish.  The low RBS scores indicate that the stations evaluated are poor 
aquatic habitat.  

• Ten samples of macroinvertebrates were collected from the Ballard Site area streams for 
analyses.  Seven of the ten samples have high MDLs as a result of low sample volumes (i.e., low 
numbers of macroinvertebrates), which are probably due to insufficient habitat as indicated by 
the stream habitat assessment.  As discussed earlier with regard to fish, these are ephemeral 
streams that during most years are completely dry by late summer.  There also is a potential that 
impacts from COPCs in the streams affected the macroinvertebrate numbers.  Selenium 
concentrations are elevated in the three macroinvertebrate samples with valid results. 

• The terrestrial data were collected prior to 2004.  These data have not been validated to current 
standards but can be validated, as needed, to support the risk assessment. 

Nature and extent information for aquatic and terrestrial tissue data at the Ballard Site are adequate for its 

intended purpose as additional lines of evidence in the human health and/or ecological risk assessment.  

The potential need for additional sampling of these media will be evaluated pending results of the risk 

assessment for the Ballard Site as discussed in Section 6.0. 
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5.0 CONTAMINANT FATE AND TRANSPORT 

This section describes the probable fate and transport processes for primary constituents detected at the 

Ballard Site.  Section 5.1 presents a site-specific discussion of the transport pathways for the various media.  

Section 5.2 discusses the persistence of constituents in the environment, while Section 5.3 discusses the 

general chemical processes that influence fate and transport of constituents in the environment.  The final 

section (Section 5.4) assesses fate and transport in the environment specifically as it relates to the key 

constituents found at the Ballard Site.  This final subsection utilizes the data collected during the RI to 

evaluate fate and transport within the primary areas of identified contamination within and adjacent to the 

Ballard Site.   

The transport of contaminants on and away from the Ballard Site is dominated by the movement in water, 

specifically surface water and shallow groundwater.  Of these, the surface water and associated sediment 

pathways are confined to relatively small stream channels that periodically flow to the much larger Blackfoot 

River.  Shallow groundwater is as significant of a pathway as surface water but much more complex and 

difficult to characterize.  The remaining media, such as soil and vegetation, are relatively static and do not 

contribute significantly to the transport of contaminants.  Because of these factors, the presentation in this 

section touches on all the media characterized but focuses heavily on surface water and shallow 

groundwater.  In addition, because of the complexity of the groundwater pathway, there is significant 

discussion related to the various potential pathways and the fate and transport of contaminants within those 

pathways. 

5.1 POTENTIAL ROUTES/PATHWAYS OF CONTAMINANT TRANSPORT 

This subsection describes the specific physical transport pathways at the Ballard Site.  Constituents may 

move among the various media and through the environment; as such, this section provides the framework 

for evaluation of contaminant transport.  The four media discussed here are soil, vegetation, surface water, 

and groundwater.  The discussion of soil and vegetation is limited because transport in these media is local if 

at all.  The primary pathways for the dispersion of mine-related constituents in the environment occur as the 

result of dissolution of potential contaminants from bedrock, exposed in waste rock dumps or in mine pits, 

and the subsequent advection of dissolved constituents in surface water and groundwater.  Some dispersion 

may occur through soil erosion.  Downstream sediment and riparian soil is related to the soil erosion 

pathway as discussed within the soil section (Section 5.1.1).  Vegetation is discussed in Section 5.1.2.  The 

advective transport of Ballard Mine-related constituents documented in surface water and groundwater is 
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discussed in Sections 5.1.2 through 5.1.6.  The discussion of groundwater transport presents a general 

discussion of contaminant release and migration followed by site-specific discussions of individual potential 

transport pathways that were identified and investigated in the EE/CA SI and RI since 2004 (e.g., MWH, 

2007a; MWH, 2009b; MWH, 2013b).   

This transport pathways discussion is a synthesis of the physical properties and Ballard Site characterization 

data for each of the four primary media of interest presented in Section 4.0.  The transport pathways 

discussed were incorporated into the site conceptual models that address the overall contaminant release 

and migration to potential receptors, which are presented in Section 6.0 (Risk Assessment).  The subsections 

below only discuss the release mechanisms and physical routes of migration whereby contaminants may 

move away from the source areas in generally a downgradient direction and may potentially be transferred to 

other media as the process progresses.  

5.1.1  Soil Transport Pathways 

Soil constituents may be physically transported through mass wasting and erosion.  Mass wasting is a general 

term for “the dislodgement and downslope transport of soil and rock material under the direct application of gravitational body 

stresses” (Bates and Jackson, 1987).  Mass wasting is physically observed at the Ballard Site; however, 

inspections indicate that mass movement of rock and soil is limited except along mine pit highwalls where it 

is contained within the mine pit and is largely inconsequential.  Erosion by water likely is much more 

relevant.  Erosion is the “general process or group of processes whereby the materials of the Earth’s crust are loosened, 

dissolved or worn away, and simultaneously moved for one place to another, by natural processes, which included weathering, 

solution, corrosion, and transportation” (Bates and Jackson, 1987).   The primary mechanism of erosion at the 

Ballard Site is erosion by water, precipitation, and runoff.  There is not significant evidence that wind 

erosion has any major role at the Ballard Site.  

The unchannelized overland transport of solids by surface runoff is generally limited to short distances from 

the waste rock dumps as supported by the soils data presented in Section 4.1.  However, this transport may 

be even more limited than the data suggest because of a possible elevated background in the study area 

(Section 4.1.1).  It is likely, where water flow is focused in stream channels, that transport of sediment is 

more extensive as presented in Section 4.4, and this sediment transport can affect riparian soils (see Section 

4.1).  Some downstream sediment transport at the Ballard Site is possible. The Ballard Site historical 

operations had less rigorous sediment controls in place compared to current mining techniques.  For 

example, sediment control ponds were a less common practice at the time when Ballard was mined.  
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It is noted that constituents also may be chemically released from soils through chemical reactions occurring 

when water contacts the soils.  The dissolved constituents then may be released from Ballard Site soils and 

transported through the surface water and groundwater system, mitigated to some extent by attenuation 

processes.  The associated pathways for dissolved constituents are addressed more specifically in the surface 

water and groundwater media in the following sections.  However, it is noted that attenuation processes may 

result in re-deposition of dissolved constituents on soil and sediment particles downstream of the Ballard 

Site, but this is difficult to distinguish from the physical transport pathway without detailed studies.   

For example, riparian soils can be impacted both by physical overbank sediment deposition during high 

flow events, but also by precipitation/sorption of dissolved constituents in surface water on to the riparian 

soils.  Regardless of the transport mechanism, what is ultimately important are concentrations in the media 

and the associated risks presented by the constituents, as discussed in Section 6.0.  However, the FS should 

consider these factors in the design of potential remedial measures. 

Conceptually, as runoff water flows over and off unreclaimed waste rock dumps and pit walls, the soil and 

rock particles can be transported away from the Ballard Site and deposited on the ground surface and in 

surface water channels.  Deposition in channels is dependent on sediment size, channel morphology and 

flow velocities.  Physical soil transport as sediment is generally observed to be limited to the immediate 

streams leaving the Ballard Site.  However, elevated concentrations are observed downstream, as much as 

three to four miles in Wooley Valley Creek, but data from stations near the confluence with the Blackfoot 

River are generally close to the screening levels (Section 4.4).  

The mechanisms of soil transport are understood at the Ballard Site with the exception of the role of re-

deposition of dissolved constituents in impacted surface water on downstream sediment.  If necessary, 

mitigation of the physical transport of soil/sediment (the physical pathway) from the Ballard Site through 

the surface water transport can be addressed with standard sediment control Best Management Practices 

(BMPs).  The transport of dissolved constituents to sediments and riparian soils largely would be addressed 

as part of the surface water and possibly the groundwater pathways.   However, the significance of the 

sediment and riparian soil contamination is addressed in the BRA (Appendix A and Section 6.0). 

5.1.2 Vegetation Pathway 

Plant uptake of chemicals from soils is not a physical pathway for transport of constituents away from the 

Ballard Site.  However, this process is a potential exposure pathway to human and ecological receptors as 

further discussed in the overall site conceptual models in the BRA (Appendix A and Section 6.0).  Soils may 

receive constituents transported via surface water, seeps, or shallow groundwater flow and then act as a 
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secondary source, primarily via plant uptake from soil.  Certain plant species have the ability to accumulate 

selenium at concentrations higher than observed in the soil/overburden (hyperaccumulators).  Outside of 

the waste rock dumps, plant uptake of selenium remains low because the soil selenium concentrations are 

low.  This offsite uptake was primarily evaluated by the testing of riparian vegetation.  Elevated 

concentrations of constituents above screening levels are confined to the Ballard Site ponds and seeps 

adjacent to mine waste rock dumps. 

5.1.3 Surface Water Pathway 

Transport of selenium and other constituents from potential source areas to stream systems occur via two 

different mechanisms:   

• Runoff - overland runoff due to precipitation or snowmelt 

• Groundwater discharge to the ground surface via dump seeps, springs, or into the stream bed 
and thereby into surface water 

An example of these flow paths is illustrated on Drawing 5-1.  The most general conceptual pathway for 

selenium and other constituents released from phosphate mining waste is infiltration of precipitation or 

snow melt through a typical waste rock dump.  This infiltration then can be followed either by (a) discharge 

of this water now containing leached constituents to the surface as a seep/spring or (b) continued 

downward migration and percolation to the groundwater system.  Infiltration into the groundwater then 

would be followed by discharge through a spring or the shallow groundwater directly into a stream bed or 

pond.  Alternately, unique conditions also may allow flow of surface water (i.e., overland flow) over exposed 

source rock to enter surface water channels directly and transport constituents either in a suspended (total) 

load or dissolved in surface water. 

5.1.3.1 Direct Runoff Transport to Surface Water 

Overland flow can occur over waste rock dumps during heavy rains or during the spring snowmelt resulting 

in direct surface runoff to surface water channels.  This can occur around the majority of the exterior 

perimeter of the Ballard Site’s uncovered waste rock dumps and some bedrock mine pit surfaces.   

Erosion channels that focus runoff have been observed on waste rock dumps MWD082 and MWD084.  

However, this runoff erosion and transport is more directly associated with mine pits MMP039 and 

MMP040.  These mine pits are side slope excavations without a central depression(s) in the pit to contain 

stormwater runoff.  Because these mine pits are excavated into relatively low permeability bedrock, the 

infiltration of storm water is limited and runoff is more prevalent.  Runoff from MMP040 can leave the 
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Ballard Site directly.  Runoff from MMP039 is captured in pond MSP013 behind a shallow berm on 

MWD084 where it either evaporates or infiltrates the waste rock.  However, the berm may be overtopped 

during a significant runoff event.  Any runoff that leaves the Ballard Site from these pits is directed towards 

Wooley Valley Creek.  Some runoff also is possible from MMP036, but evidence of focused areas of 

discharge has not been observed. Significant erosion channels are not observed in other waste rock areas 

apparently because of high waste rock permeability that favors infiltration as opposed to runoff.   

Selenium and other constituents in surface runoff often flow to Ballard Site ponds or un-backfilled mine 

pits.  Five ponds on the Ballard Site and the potential overflow locations are listed in Table 2-4.  All of the 

mine pit and associated ponds capture stormwater that flows into them except MMP039 and MMP040, (and 

potentially portions of MMP036) as mentioned above. The potential pond overflow locations for MSP011, 

MSP012 and MSP013, noted in Table 2-4, have never been observed to discharge, and the other mine pit 

ponds (MSP059 and MSP062) are closed basins without the potential for discharge.  Mine pits MMP035 and 

MMP037 are closed depressions that collect stormwater without the potential for external discharge. 

5.1.3.2 Groundwater Discharge to Surface Water 

Discharge of groundwater containing elevated constituents to surface water occurs at several known 

locations both on the southeastern and southwestern portions of the Ballard Site.  This discharge is the 

primary cause of elevated concentrations of constituents in surface water leaving the Ballard Site.  This 

groundwater to surface water pathway is discussed in Section 5.1.6 below. 

5.1.4 Groundwater Pathways 

Groundwater is one of the primary transport media where elevated constituents from the Ballard Site may 

move off the Ballard Site towards off-site receptors.  The general transport conceptual model is discussed 

here followed by a discussion of the site-specific transport pathways. 

5.1.4.1 General Groundwater Flow Systems  

This section presents a discussion of the potential pathways for groundwater transport of dissolved and 

total selenium and other constituents.  Included in the discussion is the presentation of generic transport 

pathways for each source type (e.g., waste rock dumps).  In this discussion, the three primary groundwater 

flow systems, relevant to the Ballard Site, are considered: 

• Shallow alluvial groundwater flow systems 

• Dinwoody Formation flow systems 

• Wells Formation flow systems 
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All three of the systems, but mostly the bedrock systems, are to some extent affected by the underlying 

geologic structure including folding, fault and factures in the underlying bedrock.  As discussed in Section 

2.7, the systems generally can be categorized as: (1) local, (2) intermediate, and (3) regional (Ralston, et al., 

1980).  Flows in both the local and intermediate flow systems are general considered shallow systems as 

opposed to the deep regional flow system. 

In most of the shallow local groundwater systems, the recharge areas are located adjacent to the discharge 

area (e.g., recharge on a hillside and the discharge to a stream in the adjacent valley floor).  At the Ballard 

Site, the uppermost weathered bedrock is included in the alluvial system because the hydrogeologic 

properties of the weathered bedrock are similar to the alluvium/colluvium, and groundwater in the 

weathered bedrock is in direct communication with the groundwater in the alluvium.  Depending on the 

situation, basalt and other bedrock units may also act as local systems.  The water table in this system may 

occur either in the alluvium or underlying weathered bedrock depending upon the season and hydrogeologic 

properties of the units.  Groundwater flow in colluvial deposits also is considered part of this system.  

Colluvial deposits typically are mixed deposits of soil and rock that result from the mass wasting and erosion 

of the sloping landscape.  Since the shallow groundwater system often directly underlies the waste rock 

deposits, the alluvial system is most likely to be impacted by seepage from the waste rock dumps, and in 

most cases provides the most direct link to potential receptors, whether it be through seep and spring flow, 

discharge to nearby creeks, or potential plant uptake.  Local bedrock flow paths may occur in the mine areas 

such as the interior of the Ballard Mine, where the Dinwoody Formation may represent a local flow path 

between the Center and West Mine Pits. 

The Dinwoody and Thaynes Formations (discussed in Section 2.2.3) typically host either local or 

intermediate groundwater flow systems.  These formations are often considered as one unit, but the 

Thaynes is not present in the immediate Ballard Mine area, and therefore, it is not discussed herein. The 

intermediate systems have the recharge area in one basin and the discharge area in the adjacent basin.  There 

may be local systems that overlie intermediate groundwater flow systems.  While the Dinwoody Formation 

commonly supports local and intermediate flow systems, it is possible that more regional flow systems could 

be supported by these formations (recharge in one basin with discharge in basins that are not adjacent) 

(Ralston, et al., 1980).   

The Wells Formation generally is considered to host intermediate and/or regional groundwater flow 

systems.  The recharge areas for a regional flow system may be separated from the discharge areas by several 

topographic highs and be overlain by both local and intermediate groundwater flow systems.   
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These groundwater flow systems are affected by faulting and/or local and regional fracturing that can 

influence the local, intermediate, and regional flow systems, depending on how extensive the structures are.  

Faults may act as flow barriers or conduits and, in some cases, may act as both.   

For example, thrust faults typically have a low permeability gouge zone that acts as a flow barrier; however, 

there may be significant fracturing adjacent to the actual fault that increases permeability along the thrust 

fault.  One thrust fault is present at the Ballard Site separating the eastern mine pits from the rest of the 

Ballard Site (Drawing 2-2).  Normal faults may have sufficient gouge to act as a flow barrier, or may be 

relatively open and act as a flow conduit and not be a barrier to flow.  Such normal faults are mapped 

throughout the Ballard Site (Drawing 2-2).  When conceptualizing the bedrock flow systems, the presence 

of these structural features must be considered.  Generally, the greater the fault displacement, the more 

likely that fault gouge is present and that the fault acts as a flow barrier.  In addition, thrust faults are more 

likely to be barriers to flow through the fault when compared to extensional faults, which also are present at 

the Ballard Site.  However, as mentioned above, breccia zones along a thrust fault can create high 

permeability flow zones parallel to the fault. 

5.1.4.2 Conceptual Contaminant Transport Models 

There are three primary settings where selenium-bearing shales or other rocks could be exposed to the 

environment and have the potential to leach selenium and other constituents into groundwater.  

• Locations where the Center Waste Shale (CWS) and other analyte-bearing rock have been placed 
in an external (outside the mine pit) waste rock dump (Drawing 5-1). 

• Locations where the CWS and other analyte-bearing rock have been used to backfill a mine pit 
(Drawing 5-2). 

• Locations where the CWS and other analyte-bearing rock are exposed in an open mine pit wall 
(Drawing 5-3). 

The general conceptual models for each of these conditions are discussed below.  There are some common 

components to the models that should be considered.  This includes the observation that the P4 phosphate 

mines, including the Ballard Site in general, have been developed on mountainsides where the Phosphoria 

Formation is exposed at the surface.  Typically, mining practices result in external waste rock being placed 

on the downhill side of the ore unit outcrop.  This creates a condition where runoff and near-surface 

groundwater flow is directed in one direction – downslope away from the mine.  However, there are 

exceptions at the Ballard Site where some waste rock dumps are uphill of a mine pit due to the complex area 

geology (i.e., repetition of the ore-bearing geologic section) which resulted in multiple adjacent pits.   
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Geochemistry necessarily plays a role in the conceptualization of the contamination of the groundwater flow 

systems.  Groundwater flow and a source alone are not the prerequisite for groundwater contamination.  

The chemical processes must be present to allow the contaminants to dissolve and enter the groundwater 

system.  Conversely, changes in the chemical environment of the groundwater system downgradient of a 

primary source may attenuate constituents in a groundwater system.  The geochemical discussion presented 

below in Section 5.3 needs to be considered when discussing contaminant migration in the groundwater 

system. 

Waste Rock Dumps.  The largest source of constituents in all media within the Ballard Site is the waste 

rock dumps.  The general transport model for an external waste rock dump is presented in Drawing 5-1.  A 

1976 study on the impacts of phosphate mining on groundwater systems found that local groundwater flow 

systems associated with waste rock dumps are the primary pathway impacting groundwater quality 

(Mohammad, 1976).  The general transport model for distribution of precipitation and movement of 

constituents from waste rock dump into the local groundwater system consists of the following: 

1. Precipitation (snow or rain water) on the waste rock dump, followed by: 

a) Evapotranspiration that removes a portion of water from the system;  

b) Stormwater or snow melt runs off; and 

c) Water infiltration into and percolation through the waste rock. 

2. Percolation results in:  

a) Discharge as a dump seep; and/or 

b) Percolation or flow into the alluvial or bedrock groundwater systems. 

Each of these transport model components or group of related components is discussed in detail in the 

2007 Interim Hydrogeologic Report (MWH, 2008b) and in the RI/FS Work Plan.  These documents present a 

discussion of water movement in each individual component of the conceptual model, and were important 

in development of the Ballard Site groundwater investigation approaches.  These discussions are not 

repeated herein, and the reader is referred to the RI/FS Work Plan.   

A primary component of the conceptual model for waste rock dumps is that water movement must occur to 

transport the selenium and other constituents away from the primary sources.  Water movement from the 

waste rock dump material into the groundwater environment is the primary mechanism in the distribution 

and control of the behavior of constituents at the Ballard Site.  Water percolation rates and chemical 

reactions within the waste rock also affect the rate and volume of selenium and other constituents released 

to the surface water and groundwater systems.   
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Partially Backfilled Mine Pit.  Drawing 5-2 presents a conceptual model for a generic backfilled mine pit.  

The Ballard Site has no pits that are completely backfilled, so the general model was adjusted for a partially 

backfilled pit.   The components of precipitation, evapotranspiration, runoff, infiltration, and percolation are 

generally the same for pit backfill as for the external waste rock dump.  The primary difference is the 

discharge location and possibly the geochemical conditions that may favor anoxic groundwater conditions. 

Water that infiltrates the waste rock backfill will tend to percolate to the base of the backfill.  There is the 

possibility that some water will infiltrate into the walls of the backfilled mine pit, but the majority of the 

water would flow toward the pit bottom.  The backfill in the pit bottom may be saturated as perched pore 

water (at the Ballard Site, the pit bottoms are all above the water table).  If infiltration into the waste rock 

exceeds infiltration into the bedrock units, water accumulates in the bottom of the pit backfill.  

Because of the geology and mining practices, the bottom of a typical mine pit is often near or at the contact 

of the Meade Peak Member of the Phosphoria Formation and the top of the Wells Formation or possibly 

the Grandeur Tongue limestone (refer to Section 2.5 details regarding the Site geologic section).  The 

footwall unit is the Wells Formation with the remainder of the Phosphoria Formation and the Dinwoody 

Formation exposed in the opposite wall (the hanging wall).  The Dinwoody Formation may or may not be 

exposed high up on the pit wall.  The Meade Peak Member is generally recognized as a low permeability 

phosphatic shale unit; therefore, much of the leakage from the bottom of the mine pit may reach the 

uppermost Wells Formation where it is exposed in the mine pit footwall.   

Creation of anoxic conditions and resulting selenium attenuation is more prevalent in backfill scenarios than 

external dumps because dumps have more surface exposure to the atmosphere.  Opportunities for 

convective air flow through the waste rock in backfilled pits are limited because of the pit walls (i.e., only the 

top surface is exposed to the atmosphere).  Similarly, material is more likely to be saturated, which further 

limits air ingress and encourages anaerobic bacteria growth.  This greater tendency for anoxia would help 

limit any potential sulfide oxidation and secondary selenium release.  Attenuation is more efficient in the 

partially backfilled pit groundwater regime. 

Open Mine Pit.  Drawing 5-3 presents the general conceptual model of an open pit.  This model applies 

to much of the Ballard Site.  While the opportunity for attenuation of selenium is less in this scenario, 

because of oxidizing conditions, the amount of selenium that can be mobilized is greatly reduced because of 

limited contact time between precipitation and the selenium-bearing shale.  Water contacting the Meade 

Peak Member is limited to the pit walls and possibly some loose material in the pit bottom.  This is in 

contrast to the much greater surface area exposed to leaching by infiltrating water in a waste rock dump or 
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pit backfill.  The amount of surface area available for selenium release is many orders of magnitude less on 

open mine pit walls than in a waste rock dump.  The amount of water available for infiltration to the Wells 

Formation also is limited by the low permeability of the Meade Peak Member at the base of the pit and 

evaporation.  In some cases, the water that runs into a pit may pond against the footwall Wells Formation 

and infiltrate directly into the Wells Formation.   

Overall, the opportunity for impacting groundwater appears much less in an open mine pit (e.g., opposed to 

a waste rock dump).  However, if secondary affected water sources from springs or seeps flow into a pit that 

is empty or partially backfilled, then the transport of constituents into the groundwater system through 

infiltration to the bedrock exposed in the mine pit is possible.  These waters can bypass the normal route 

whereby water would percolate to the regional groundwater system.  Such a flow path has been identified at 

the Ballard Site and is discussed in the subsequent section. 

5.1.5 Ballard-Specific Groundwater Transport Pathways 

Discussed in this section are the complex geology of the Ballard Site and how the geologic condition 

controls groundwater movement followed by discussion of specific groundwater pathways for contaminant 

migration that have been identified through investigation and sampling at the Ballard Site.   

5.1.5.1 Hydrogeologic Conditions 

Of the three legacy mine areas investigated by P4, the Ballard Site is the most hydrogeologically complex.  

Both the Henry and Enoch Valley Mines are developed along limbs of large-scale folds; therefore, each 

mine tends to have a single, linear mine pit configuration.  The Ballard Site geologic setting is more complex 

with folded bedrock displaced by numerous normal faults (refer to Drawing 2-2).  The east side of the 

Ballard Site is bounded by a normal fault, the Slug Valley Fault, with the mined area located on the 

downthrown side of that fault.  This results in exposures of the Wells Formation to the east. The west side 

of the mine area is bounded by a large area of Quaternary sediments and basalt.  Another range-bounding 

normal fault is postulated in this area by Mansfield (1927) with the stratigraphic sequence stepped and 

down-dropped to the west.  However, there is no visible expression of this fault in the Ballard Mine area.  

The strike-slip Blackfoot Fault, with possibly a couple of thousand feet of lateral displacement, is located 

just to the south of the Ballard Site. 

The Ballard Mine is the oldest of the three mines having been mined between 1951 and 1969, and as a result 

was not reclaimed to the level presently practiced.  This lesser level of reclamation in some areas of the mine 

may be having an effect on the amount of constituents being released to the environment.  A more detailed 

description of the Ballard Mine and history is provided in Section 1.2. 
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5.1.5.2 Shallow Alluvial Groundwater Systems 

At the Ballard Site, the shallow alluvial hydrostratigraphic unit is defined as containing alluvium, colluvium, 

and uppermost weathered (decomposing) bedrock. These units have similar hydrogeologic properties and 

functionally form a single hydrogeologic unit.  Basalt in the area may also function as the uppermost water-

bearing unit, but it is not directly associated with groundwater flow from the Ballard Site.  The stratigraphy 

within the alluvial unit is relatively complex with interfingered lenses of materials ranging from silts/clays to 

gravels and pinch out both vertically and horizontally. These layers often have widely ranging hydraulic 

conductivities.  This stratigraphic package results in the occurrence of semi-confined conditions when 

higher yield sediment layers are encountered between packages of lower permeability sediments.  In 

addition, the bulk of contaminant transport may occur in one or a few relatively thin higher permeability 

layers (e.g., sandy or gravelly units). In addition, this same layering of sediment helps inhibit the vertical 

migration of potential contaminants by preferentially moving groundwater horizontally in high permeability 

layers while inhibiting the downward migration because of fine-grained lenses of silts and clays.   

Alluvial Systems on East Side of Mine 

The alluvial groundwater hydrostratigraphic unit on the east side of the Ballard Site consists of a thin layer 

of older alluvium and colluvium (unit Qw) overlying the Triassic Dinwoody Formation (e.g., Section S, 

Drawing 5-4).  Recent alluvial deposits (Qal) are encountered in the center of the adjacent valley along a 

tributary to Wooley Valley.  It is postulated that in this area groundwater flow in the alluvial system from the 

Ballard Mine mirrors topography with water movement generally eastward toward the center of the valley 

then southward down valley.  A portion of the groundwater in this flow system discharges from several 

springs.  The presence of these springs may be because of local changes in the hydraulic transmissivity 

within the alluvium forcing the groundwater to the surface.  An upward hydraulic gradient is also suggested 

in the Dinwoody Formation in this area that may be contributing to the presence of the springs.  Discharge 

from the Dinwoody Formation to the lower portion alluvial system forces water in the upper portion of the 

alluvial system to the surface, creating a spring. 

Sources of contaminants in the alluvial groundwater system on the east side of the Ballard Mine include 

external waste rock dumps MWD082 and MWD084 (Drawings 1-1 and 2-2).  The generic model for an 

external waste rock dump, presented in Drawing 5-1, is a good representation of the source and transport 

pathways.  Sections S-S’ and T-T’ (Drawings 5-4 and 5-5, respectively) provide conceptual illustrations of 

the flow system associated with the MWD082 and MWD084 waste rock dumps.  The most prominent 

pathway that would expose receptors to contaminants in groundwater would be through interaction and 

mixing of groundwater with surface water, then through exposure of the receptor(s) to surface water.  It 
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appears unlikely that the alluvium will yield sufficient groundwater to provide receptors direct exposure to 

contaminated water based on drilling/aquifer testing during the SI and RI.  However, where the 

groundwater discharges as a spring, it can be utilized for agricultural uses.  For example, spring MSG005 

discharges to a stock tank (see Appendix C).   Currently there are no domestic uses of spring water on the 

eastern side of the Ballard Site. 

The nature and extent discussion presented in Section 4.0 indicates that the 2008, 2009, and 2010 direct 

push investigations and companion well installation delineated alluvial selenium plumes on both sides of the 

mine.  Elevated selenium concentrations in the shallow alluvial system were identified by several direct push 

boreholes associated with mine dump MWD084 and two separate selenium plumes are evident from mine 

dump MWD082 (Drawing 4-27).  The occurrence and configuration (i.e., following the general topographic 

gradient in the area) of these plumes are consistent with the transport model. 

The conceptual transport model suggests that alluvial groundwater transport into the underlying bedrock 

units is possible on the east side of the Ballard Site.  However, deeper wells installed into the lower alluvium 

and Dinwoody Formation exhibit much lower selenium and other analyte concentrations.  For example, 

alluvial well MBW032 and upper Dinwoody Formation well MMW029 have selenium concentrations 

ranging from 0.629 to 0.865 mg/L (Table 4-22*).  However, MMW033 which is adjacent to these wells, but 

deeper in the Dinwoody Formation, has a maximum selenium concentration of 0.00577 mg/L (in 

September 2009).  MMW032 is located at the alluvial-Dinwoody contact and similarly has a selenium 

concentration of 0.00267 mg/L, while the nearby shallow groundwater, as indicated by the direct push 

investigation, has selenium concentrations up to 1.25 mg/L in borehole BH053 (refer to Drawing 4-27).   

The likely reason for the apparent confinement of selenium to the shallow alluvium is an upward hydraulic 

gradient in the Dinwoody Formation groundwater system.  This is indicated by a co-located pair of 

monitoring wells (MMW029 and MMW033).  Monitoring well MMW029, the shallower of the nested 

Dinwoody Formation monitoring wells, had a water elevation of 6,474.26 feet amsl in September 2009, 

whereas the deeper monitoring well MMW033 had a water elevation of 6478.71 feet; a hydraulic head 

difference of 4.5 feet, indicating an upward hydraulic gradient.  This trend also is consistent in the spring.  

The water elevation in MMW029 was 6478.98 feet amsl in May 2012, and the water elevation was 6486.56 

feet amsl in MMW033 during the corresponding period, which is an upward hydraulic gradient of 

approximately 7.6 feet in the spring.  This upward gradient is likely expressed by the presence of several 

springs also found in this area (e.g., MSG004, MSG005, MSG006 and MSG007).   
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Monitoring well MMW029 contains a transducer that monitors water depth and temperature.  These data 

are presented on Figure 4-10.  It is observed that piezometric response to recharge events is sharp, but the 

corresponding thermal response is more gradual.  However, the response in 2008 and 2011 had a brief sharp 

response corresponding to the peak water level, and beginning in 2011 there was an overall increase in 

groundwater temperature.  As discussed in Section 4.0, the overall increase may be an equipment issue, 

because there is no change in groundwater elevation or any other conditions that would suggest a change in 

water temperature would occur.   Overall, the gradual variation in water temperatures in MMW029, which in 

a large part are independent of the piezometric change, suggest a more distal groundwater recharge source.   

However, there is an overprint that suggests a local source of recharge.  This coupled with the anomalous 

response after 2011 make interpretation of the data inconclusive. 

Alluvial Systems on West Side of Mine 

The alluvial groundwater system on the west side of the Ballard Mine is comprised of the colluvium and 

older alluvium (Qw) and younger alluvium (Qal) along Long Valley Creek and the Blackfoot River (shown 

on Drawing 2-2).  The relationship of the alluvium to the pits and mine waste rock dumps of the Ballard 

Site is illustrated on Sections H, R and U (Drawings 5-6, 5-7, and 5-8, respectively).  The configuration and 

flow system are very similar to the generic conceptual model described for an external waste rock dump in 

Figure 5-1.  Mohammad (1976) indicated this system to be an example of a local flow system. 

Along the majority of the western flank of the Ballard Site, the geologic and hydrogeologic configuration is 

similar and is accurately represented by Section R (Drawing 5-7).  The alluvium, or colluvium, underlies the 

waste rock west of the West Ballard Mine Pit (MMP035) and likely thickens westward toward the valley axis.  

Wells Formation underlies the alluvium and colluvium near the mine pit, but how far westward it continues 

in the subsurface is uncertain.  Basalt is noted at the surface and may exist beneath a thin alluvial unit to the 

west (Drawing 2-2). 

Based on the 2008 to 2010 direct push borehole programs, associated installation of alluvial monitoring 

wells, and monitoring of springs and seeps, alluvial groundwater plumes with elevated selenium and other 

constituents are observed on the western side of the Ballard Mine (Section 4.5 and Drawing 4-28).  The 

alluvial groundwater plumes on the western side of the Ballard Mine primarily originate from waste rock 

dumps MWD080 and MWD081.   

The plume originating from MWD080 appears relatively broad, but does not seem to have migrated very far 

downgradient in the alluvial system.  This may be due to the relatively flat hydraulic gradients in this area, 

which lies approximately on the drainage divide between the Little Blackfoot and Blackfoot Rivers to the 
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north and south.  The topography indicates that the majority of MWD080 is in the Little Blackfoot River 

watershed.  

A hill is adjacent to MWD081, and the plumes originating from MWD081, and the southern part of 

MWD080, are migrating in the alluvial groundwater system on either side of the hill.  These two plumes 

turn southward toward the Blackfoot River and merge (Drawing 4-28).  The direct-push data collected in 

2010 along the Blackfoot River suggest that this combined plume then merges with Blackfoot River alluvial 

groundwater system and flows to the northwest until the alluvial system narrows between hills.  It appears 

possible that the Blackfoot River gains groundwater with some elevated constituents as indicated by the 

selenium concentrations found in monitoring locations near the river.  Selenium concentrations observed in 

the shallow alluvial plumes near the source areas are as high as 1.68 mg/L (BH013).  Whereas the 

concentrations observed in the boreholes near the Blackfoot River range from approximately 0.014 (BH172) 

to 0.041 mg/L (BH159) (Drawing 4-28).  The potential chemical migration and loading to the Blackfoot 

River by this plume is evaluated further in Section 5.4. 

Similar to the east side of the Ballard Mine, an upward gradient in the bedrock probably is present.  Two 

wells installed in the Wells Formation on the west side of the mine in areas within the selenium plumes have 

low or no detected concentrations of selenium (MMW030 and MMW031) with selenium concentrations 

ranging from <0.0005 to 0.00116 mg/L; Table 4-22*).  MMW030 is located near alluvial well MW-16A, 

and these wells are screened at 135’-155’ and 20’-30’, respectively.  These two wells, while they are not co-

located, have very similar water elevations (6,330.16 and 6,330.56 feet amsl in September 2009; respectively).  

This, at least, suggests a very weak downward gradient but presents the possibility of an upward gradient 

within the bedrock unit in co-located wells.  Regardless, the Wells Formation monitoring wells do not have 

elevated concentrations of constituents, whereas the overlying alluvium does.  This suggests that there is not 

a significant downward gradient or a downward migration of constituents of interest.  In addition, the 

absolute temperatures and seasonal temperature variability are very different between these monitoring wells 

suggesting a lack of direct hydraulic communication.   The groundwater temperature in MW-16A ranges 

between approximately 5.5 and 7.5 ºC, whereas MMW030 ranges between 8.05 and 8.25 ºC in a typical year 

(Figures 4-9 and 4-8, respectively).  However, it is apparent that there is some direct recharge occurring in 

MMW030 consistent with the hydrogeologic setting of the monitoring well.  This is discussed further in 

Section 5.1.5.4 below. 
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5.1.5.3 Dinwoody Groundwater System 

The Dinwoody Formation is mapped to the east and south of the Ballard Mine area, as well as in the 

interior area between the various mine pits (Drawing 2-2).  To the south, the Dinwoody Formation 

outcrops in the Fox Hills as a small peak several hundred feet higher than the mine area, south of the 

Blackfoot Fault.   

Dinwoody Formation on East Side of Mine 

The Dinwoody Formation on the east side of the Ballard Mine area is generally not in direct contact with 

the mine waste rock dumps or the mine pits.  Outcrops occur at elevated areas that were not mined or used 

for waste rock disposal (see Drawing 2-2).  The Dinwoody Formation underlies the alluvial and colluvial 

deposits throughout the area as illustrated on Section S (Drawings 5-4).  There are at least two intervening 

water flow systems between the Dinwoody Formation and the mine wastes that may intercept selenium-

impacted water, and may limit the occurrence of analyte-affected water in the Dinwoody Formation.   

One intervening flow system is the seepage flow system that occurs at the base of the waste rock.  The other 

is the alluvial groundwater system, including the more permeable upper “weathered” bedrock surface.  

Within the Dinwoody Formation, the deeper flow system is controlled by the bedding orientation and any 

secondary permeability developed from fracturing. 

Groundwater flow in the Dinwoody Formation in this area is expected to recharge near the mine to the east, 

down stratigraphic dip and downgradient.  This local flow system, however, is relatively short because the 

Dinwoody Formation is offset by the Slug Valley Fault just east of the mine as shown on Section S 

(Drawing 5-4).  The Slug Valley Fault is a major northwest trending normal (extensional fault) that has been 

traced or inferred across the area of the P4 mines (see Drawing 2-2).  The effect of the fault on the 

Dinwoody groundwater system is uncertain.  If it acts as a flow barrier, it may result in a local Dinwoody 

flow system discharging to the alluvial groundwater system.  However, if the fault is permeable, flow may be 

across the fault and contribute to an intermediate or regional flow system in the Wells Formation.  A third 

alternative is that the fault could direct flow southeastward toward Wooley Valley.  Springs discharging from 

the Slug Valley Fault have not been mapped near the mine.   

There is no indication of impacted water in the Dinwoody Formation flow system near the fault, which 

negates any concern with the fault-controlled Dinwoody groundwater system. Four monitoring wells have 

been installed into the Dinwoody Formation on the east side of the Ballard Mine (MMW018, MMW029, 

MMW032 and MMW033).  Of these, MMW018 and MMW032 are in the highly weathered upper 

Dinwoody Formation, also screened in the alluvium, and are therefore generally considered alluvial wells.  
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MMW029 is installed in relatively shallow Dinwoody bedrock, and MMW033 is installed in deeper 

Dinwoody Formation.  Monitoring wells MMW029, MMW032 and MMW033 were installed to assess the 

vertical extent of contamination.  MMW029 and MMW033 were installed in the Dinwoody Formation as a 

nested pair for evaluating vertical concentration and hydraulic gradients.  Based on the water levels 

measured in these wells, it appears that there is an upward hydraulic gradient in the Dinwoody Formation, 

and that contamination is limited to the upper alluvial system (see alluvial discussion above and Section 4.5).  

(The selenium concentrations measured in MMW032 and MMW033 in September 2009 were 0.00267 and 

0.00577 mg/L, respectively, and have remained low in subsequent sampling.)  From the upward gradient, it 

is inferred that the Slug Valley Fault is not a highly permeable feature.  If it were highly permeable and 

transmitting water from the Dinwoody Formation, an upward gradient would be less likely.  It appears that 

the Slug Valley Fault is acting as a barrier to groundwater flow in the Dinwoody Formation.  In summary, 

the hydrogeologic conditions within the eastern portion of the Dinwoody Formation have limited the 

migration of Ballard Site constituents into its groundwater flow system.  Unfortunately, groundwater 

piezometric conditions and temperature were only logged in one of the Dinwoody Formation wells making 

interpretation of these data less useful. 

Dinwoody Formation Located in Mine Interior 

Four cross-sections illustrate the configuration of the Dinwoody Formation flow system in the interior of 

the mine area.  Sections H-H’ and R-R’ (Drawings 5-6 and 5-7) are oriented approximately perpendicular 

to the strike of the bedding.  Section C-C’ on Drawing 2-3 is similar to Section H, but with a larger scale.  

Section Q-Q’ on Drawing 5-9 is oriented approximately parallel to strike, down the axis of the small 

syncline between the west and center mine pits. 

Mohammad (1976) commented on the groundwater system underlying the interior of the mine area and 

suggests that it was one of the more significant groundwater systems at the Ballard Mine.  He notes that the 

recharge area was in the Middle Ballard Pit (MMP036) and the discharge area for that recharge is on the east 

wall of the West Ballard Pit (MMP035).  There are at least four springs discharging near the top of the east 

wall of the West Ballard Pit (MDS030 to MDS033).   

Mohammad (1976) suggested that much of this groundwater flow was contained in the fractured Rex Chert; 

however, given the position of these discharges, it appears more likely that groundwater flow occurs within 

the Dinwoody Formation or the overlying waste rock dump.  Regardless, the key flow vector appears to be 

east to west discharging to the West Ballard Pit.  As discussed in later sections, this groundwater system 

affects the Wells Formation system adjacent to the mine pit. 
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Section Q-Q’ (Drawing 5-9) suggests that there may be a minor component of bedrock flow towards the 

south.  If this was a complete flow path, impacts to the alluvial and/or bedrock system to the south and 

southwest of the mine would be expected.  Alluvial impacts have been identified, but these appear to be 

associated with waste rock dump MWD081 and not a source further upgradient.  This is because alluvial 

groundwater is not present (e.g., direct push borehole BH001) which suggests a very limited groundwater 

recharge area (see Drawings 2-2 and 4-28).  The bedrock well (MMW030) installed downgradient does not 

contain elevated concentrations of selenium (Table 4-22*).  Therefore, it appears that the seeps discharging 

into the West Ballard Mine Pit are the primary termination of this groundwater transport pathway. 

Observations of the spring water flow (MDS030 to MDS033) discharging into the West Ballard Mine Pit 

indicate that much of the spring water evaporates from the pit wall or after accumulation at the bottom of 

the pit.  It is likely that selenium in this water may persist as a soluble salt, which is remobilized during 

precipitation events.  Therefore, if the Wells Formation or other groundwater pathway is exposed in the 

bottom of the mine pit, it could result in an impact to the groundwater system from a secondary source.  

The Wells Formation does appear to be impacted by the West Ballard Pit.  These same conditions could 

exist in other Ballard pits, but the configuration of the West Ballard Pit is somewhat unique with a large 

accumulation of waste rock and a significant watershed above the pit.  The fact that a pit lake is not 

observed in the West Ballard Pit further indicates rapid infiltration.  This model would account for the 

impacts in Wells Formation monitoring well MMW020, and possibly in MMW006 and MMW021. 

5.1.5.4 Wells Formation Groundwater System 

The Wells Formation in the vicinity of the Ballard Mine has been identified as part of the regional flow 

system, with the ridge extending northward from the mine site identified as a recharge area for the regional 

system (Mohammad, 1976).  Large surface exposures of Wells Formation, which represent likely recharge 

areas, are located to the east and north of the Ballard Site (Drawing 2-2).  Because mining practices typically 

place the waste down slope of the pits, these areas of exposed Wells Formation on the interior of the mined 

area are less likely to be in contact with mine wastes.  The relative position of the Wells Formation surface 

exposures with respect to the mine wastes are shown on Sections C (Drawing 2-3), Q (Drawing 5-9), T 

(Drawing 5-5), and I (Drawing 5-10) and on the geologic map (Drawing 2-2). 

These areas east and north of the Ballard Mine may represent locations of significant water influx into the 

regional flow system and by hydrogeologic principles will have higher hydraulic potential.  However, the 

bedding orientation of the Wells Formation north of the mine is less favorable for recharging the 

groundwater system (i.e., it is sub-horizontal).  Based on the supposition that recharge is occurring in areas 
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of Wells Formation outcrop, the regional groundwater flow through the Ballard Mine area would likely be to 

the west with a possible southward component (Drawing 5-11).  However, the extensive faulting and 

folding is likely to have a pronounced effect on the flow beneath the mine area.  The general structural grain 

(bedding, fault and fold strike) in the mine area is northwest-southeast.  The Blackfoot Fault along the 

southern edge of the mine area and the north end of the Fox Hills may limit flow to the south and focus 

flow in the northwestward direction.  In addition, effects of the faulting may also compartmentalize the flow 

system and restrict flow in the Wells Formation in the Ballard Site (see Drawings 2-2 and 5-11).  This 

compartmentalization and restriction of flow is further described in a memorandum from Dr. Dale Ralston 

(MWH, 2008b).  In this type of system, groundwater elevations and flow gradients may be substantially 

different in adjacent blocks of Wells Formation that are separated by a fault.  It appears that, to some extent, 

this occurs at both the Ballard Site and the adjacent Blackfoot Bridge Mine.  Notable at the Ballard Site, 

wells located on the northwest structural trend have more similar water levels (e.g., MMW020 and 

MMW031, and MMW006 and MMW021) (Drawing 5-11). 

The position of the Ballard Mine and the associated Fox Hills is located approximately midway between the 

South and West Henry Lobe flow systems of Mayo (1982).  It is unclear as to where water recharging to the 

regional Wells Formation flow system near the Ballard Mine will discharge.  Specific discharge locations 

from the regional system have not been identified in the mine area (Mohammad, 1976).  The nearest known 

discharge areas for the regional flow system are the springs near Henry.  It has been reported that discharge 

from the Wells Formation occurs to the Blackfoot River and in wetland areas near the Blackfoot Bridge 

Mine (BLM, 2011). 

Hydrogeologic studies and modeling conducted for the Blackfoot Bridge Mine in the Aspen Range, three 

miles southwest of the Ballard Site, suggest a northward flow component in the regional aquifer and that 

Woodall Springs (elevation 6,232 feet amsl) is actually a high point in the regional system in the area (BLM, 

2011).  The Woodall Springs, then, are not a probable discharge area for the regional flow system in the 

Ballard Mine area.  The identified northwest flow gradient suggests that the Henry Springs (elev. 6,150 feet 

amsl) may be the discharge location for groundwater recharging to the Wells Formation in the Ballard Mine 

area (Drawing 5-11).  Water levels in the Wells Formation in the mine area range between approximately 

6,220 and 6,330 feet amsl.   

Complicating the hydrogeologic picture, water elevations within the Wells Formation at the proposed 

Blackfoot Bridge Mine to the south of the Ballard Mine are generally in the 6,150 to 6,200 feet amsl range 

(BLM, 2011).  From this information, it could be proposed that there is flow to the southwest from the 
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Ballard Mine in the Wells Formation.  However, the presence and effect on groundwater flow of the 

Blackfoot Fault also needs to be considered.  It appears that the Blackfoot Fault is hydraulically isolating the 

Wells Formation at the Ballard Mine from the system to the south (Drawing 5-11).  Monitoring well 

MMW030 is in this potential southwestward flow path and was installed in a fault which appears to recharge 

the Wells Formation.  This fault also may act as a flow barrier to southward flow along with the Blackfoot 

Fault (see Drawing 2-2). 

Flow from the Ballard Mine to the northwest remains the most likely possibility.  Henry Springs is located 

off the northwestern end of the Wooley Range, which contains the Henry Mine (Drawing 5-11).  The 

springs are located in an area of travertine deposition that currently forms a peninsula in the Blackfoot 

Reservoir.  The springs are located at the approximate intersection of the Henry Thrust Fault and the Slug 

Valley Fault, a normal fault.  These structural features may have an influence on the location of the springs.  

The Ballard Mine area is located approximately 5.5 miles to the southeast of the springs along the structural 

strike and the inferred trace of the Slug Valley Fault.  One monitoring well is located within this north-

northwest directed flow path between the Site and the Henry Springs (MMW031).  To date, this monitoring 

well has not contained groundwater with any elevated constituent concentrations (see Section 4.5).   

It is noted that water discharging from the regional springs (e.g., the Henry springs) travels a relatively long 

distance.  The age of the water discharging from these springs is on the order of 10,000 to 20,000 years old 

(Mayo, 1982).  This suggests that potential impacts to the springs from the Ballard Site are a remote 

possibility, at least in the next several millennia.  The potential for impacts to other groundwater receptors 

will be dependent upon a number of other factors, including travel time, distance from the source, 

contributions from other mine sites, and dilution with other waters entering the Wells Formation 

groundwater system.  It is also likely that travel within the deep Wells Formation flow system will result in 

the reduction of the selenium ion, and the eventual absorption or precipitation of the selenium within the 

aquifer (Arcadis, 2010). 

Further complicating the hydrogeologic picture in the Wells Formation at the Ballard Site, it is noted that 

the observed gradients in the Wells Formation within the Ballard Mine are counter to the southwest or 

northwest flow directions appearing to be directed back eastward toward the mine (Section U, Drawing 

5-8).  It appears that structural features and bedding within the Wells Formation combine to create a 

complicated compartmentalized flow system.   

Because of the complexity of the Wells Formation flow systems at the local mine scale, the focus needs to 

be on the larger regional scale.  It is postulated that regional flow is either to northwest toward Henry 

Remedial Investigation Report for the Ballard Mine   Page 5-19  
November 2014 



 
 

Springs or potentially to the southwest toward the Blackfoot River.  Monitoring Wells MMW030 and 

MMW031 have been installed to address flow in either direction and so far have not indicated any elevated 

constituents.   

Wells Formation in West Pit Area 

The potentiometric data for monitoring wells MMW006, MMW020, and MMW021 help illustrate the flow 

field in the Wells Formation in the West Ballard Mine Pit (MMP035) area.  These well locations are shown 

on Drawing 2-2, and in cross sections H and I (Drawings 5-6 and 5-10).  What is suggested by these data 

is that flow is westward.  For example, the north-northwestward hydraulic gradient between MMW006 and 

MMW021 is almost flat (e.g., water levels of 6,220.15 and 6,223.78 feet amsl, respectively; September 2009 

data).  The piezometric monitoring for these wells indicates that this gradient is relatively consistent (2009 

similar to historical and recent data) as shown in Figure 5-1.  

The hydraulic gradient between MMW020 (6,251.76 feet amsl) and MMW021 (6,223.78 feet amsl) was 

approximately 0.047 southwestward in September 2009 (28 feet of head difference over approximately 600 

horizontal), and the gradient ranges from approximately 0.033 to 0.066 depending upon the season.  

Monitoring well MMW020 exhibits a much greater response to seasonal snow melt and runoff.  The reason 

for this is discussed further in Section 5.4.3 addressing contaminant migration.   

Given the presence of exposures of the Wells Formation to the east and northeast, a westward to 

southwestward groundwater flow path away from the recharge area appears reasonable.  However, it needs 

to be noted that MMW020 and MMW021 are located in different hydrostratigraphic positions within the 

Wells Formation and the hydraulic head difference between the two wells represents a potential, but may 

not represent the actual, predominant flow component.  Instead, it is likely that flow is in the direction of 

the strike of the bedding to the northwest.  This concept is further developed by Dr. Ralston (MWH, 

2008b).  In addition, the differing responses to runoff also illustrate this suggesting that the two monitoring 

wells are in different hydrostratigraphic units within the Wells Formation (Figure 5-1). 

Further complicating the groundwater flow concept is the potentiometric surface data from Wells 

Formation monitoring wells MMW030 and MMW031 installed on the southwest and northwest boundary 

of the mine, respectively.  The relative piezometric levels in these wells are illustrated in Figure 5-1.   These 

data suggest flow eastward into the mine area from the Wells Formation.  It is possible that faulting results 

in separate hydraulically isolated compartments (as discussed above).  However, it is observed that the 

hydrographs for MMW031, MMW021 and MMW006 are all very similar with a similar muted seasonal 

response.  It is possible that this response is characteristic of the regional flow system and if these three 
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wells are in the same hydrostratigraphic unit, southward flow is suggested.  Monitoring well MMW030 has a 

sharper seasonal response to the runoff period similar to MMW020, although more muted.  As noted 

previously, this well is installed in the Wells Formation just above a fault with an apparent 10-foot-thick 

breccia zone that resulted in Wells Formation (older) overlaying Phosphoria Formation (younger).  It 

appears that this fault represents a source of recharge to the Wells Formation system, and this is reflected by 

both the elevated water level, as well as the hydrograph.  The source of the recharge is likely where the fault 

is exposed or is present in the shallow subsurface.  Furthermore, this fault is coincidental with the drainage 

trending east-northeast across where there is substantial displacement of stratigraphy.  It is likely, but not 

certain, that the fault and drainage are related, and the source of the recharge is local along the south side of 

the Ballard Site.  As discussed further in Section 5.4.3 below, the Wells Formation at this location is not 

impacted by Ballard Site constituents, while the overlying alluvium is impacted.  It appears that the source of 

recharge is not from the overlying unit. 

Figure 5-1 Piezometric Data for Wells Formation Monitoring Wells in the Western Ballard Mine 
Area  

 

  

6210

6230

6250

6270

6290

6310

6330

6350

Jun-08 Dec-08 Jun-09 Dec-09 Jun-10 Dec-10 Jun-11 Dec-11 Jun-12 Dec-12

G
ro

un
dw

at
er

 Le
ve

l E
le

va
tio

n 
(ft

-A
M

SL
) 

Date 

MMW006
MMW020
MMW021
MMW030
MMW031

Remedial Investigation Report for the Ballard Mine   Page 5-21  
November 2014 



 
 

Wells Formation West of the Mine Area 

The Wells Formation extends some distance west of the Ballard Site in the subsurface beneath the alluvial 

deposits.  Mansfield (1927) postulated a range-bounding normal fault beneath the alluvium west of the 

Ballard Site that juxtaposed Phosphoria and Dinwoody Formations against the Wells Formation.  The 

existence or position of this fault has apparently not been confirmed. 

One potential pathway to the regional Wells Formation flow system is migration of impacted water from the 

alluvium in contact with waste rock into the Wells Formation.  This was investigated through the installation 

of monitoring wells MMW030 and MMW031.  As noted above and as presented in Section 4.5, it does not 

appear that this groundwater has been impacted by constituents.   

5.1.6 Shallow Groundwater Transport to Surface Water 

Shallow groundwater transport to surface water is the significant contaminant transport pathway at the 

Ballard Site, by which, surface water is affected by elevated constituents contained in the mine waste rock 

dumps.  The discussion herein presents how constituents in shallow groundwater are transferred to surface 

water 1) via discharge of mine dump-derived groundwater from seeps or 2) due to continued downward 

migration of precipitation through the waste rock dumps and into shallow alluvial groundwater.  This 

shallow groundwater then resurfaces downgradient as springs or directly into the stream bed or pond.  It 

should be noted that in some cases there is a reversal in this pathway and surface water impacts shallow 

groundwater.  However, because the contaminated alluvial groundwater typically follows a subsurface 

pathway that coincides with surface water channels, the distinction between cause and effect is not clear.   

The mapped groundwater plume configurations are most consistent with an on-site source of constituents 

(i.e., waste rock) and downgradient/downslope movement of groundwater, as opposed to a linear stream 

channel source.   

The groundwater plume originating from waste rock dump MWD084 is a good example of this, as there are 

no defined stream channels overlying this plume that coincide with the plume shape.  However, it is still 

possible and likely that some stream loss to groundwater and gain from groundwater occurs in other 

locations.  However, the Ballard Site observations indicate that the dominant transport mechanism is 

groundwater discharge to surface water. 

Seeps.  One route of transport of selenium and other constituents into surface water is the infiltration of 

precipitation and discharge via waste rock dump seeps as shown conceptually on Drawing 5-1.  As 

discussed previously, conditions allow rainfall or snowmelt to infiltrate into the waste rock dump, percolate 

and follow preferential flow pathways as groundwater, and exit the dump as seepage.  Seeps of this nature 
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are generally found associated with poorly reclaimed dumps where poor vegetative cover helps facilitate 

deep infiltration.  Dump seeps on the Ballard Site are typically found at the toes of dumps and can be either 

ephemeral or perennial, but are usually the former.  They also generally occur at topographic lows in the 

natural, pre-dump surface.   Dump seeps MDS030 through MDS033 are examples of this type of seep, all of 

which discharge to mine pit MMP035 (see Drawing 3-2).  

Seeps also occur under slightly different conditions, where waste rock dumps have been built directly on 

pre-existing springs or existing drainage channels.  In this case, the bottom of these dumps may have higher 

permeability because when the rock is placed the larger fragments tend to settle along the bottom of the 

slope and any compaction from equipment tends to occur on the upper surfaces.  Thus, when a dump is 

placed over a spring or pre-existing stream channel, water is readily able to flow through the material and 

transport constituents through the waste rock to a discharge point, typically at the toe.  Sampling location 

MST069, on a small headwater channel that runs beneath a mine dump at the Ballard Site, is an example of 

this type of system.   

Springs.  Infiltrating precipitation may bypass the shallow waste rock dump seep pathways and percolate 

through the dump directly into the shallow groundwater systems and then discharge as springs farther down 

the groundwater system, as shown conceptually on Drawing 5-1.  There are several springs on the east side 

of the Ballard Site (e.g., MSG006 and MSG007), and most of them are alluvial groundwater expressions that 

surface near the toes of the waste rock dumps and show evidence of contamination.  These springs 

generally deliver perennial discharge to the surface water channels.  However, during the summer season 

few provide enough water to sustain overland flow throughout the year.  Flow is lost to evaporation or 

infiltration in losing sections of the stream channels.  Characteristics of these spring and the dumps seeps 

are discussed further in the following section. 

Shallow Alluvial Groundwater.  Infiltration that does not reach the surface by seeps at the edge of the 

mine waste dump or further downslope as springs may eventually reach a stream channel by alluvial 

groundwater discharge (baseflow).  The shallow groundwater is also capable of discharging directly into 

drainages in alluvial valleys at lower elevations, as shown conceptually on Drawing 5-1.  However, it has not 

been demonstrated that these streams receive significant baseflow with elevated constituents, because 

known seeps and springs with elevated constituents dominate flow in these channels near the Ballard Site, 

masking potential baseflow contributions.     

In general, much of the groundwater discharge to surface waters at the Ballard Site is seasonal (related to 

snow melt), whether it is from seeps, springs, or as baseflow.  It appears that a primary source of 
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constituents is runoff-related interflow or shallow groundwater flow.  Therefore, effects of the 

transport/transfer of constituents in groundwater to surface water are most pronounced in the spring and 

early summer.  However, perennial discharges do occur.  These perennial discharges typically are associated 

with existing springs or deeper groundwater flow patterns.   

5.1.6.1. Spring and Seep Recession Analysis 

A study was undertaken at the Ballard Site in 2006 to evaluate the source of spring, seep and stream 

headwater discharges.  The assumption is that these discharges are either locally derived runoff, interflow, or 

discharge from an aquifer.  Water discharge was measured at eight springs, seeps, and stream headwaters 

every three weeks from May to September as part of a stream recession analysis at the Ballard Site.  

Recession constants were calculated for each spring or seep and these data are used to estimate the source 

of flow, either runoff, interflow, or groundwater discharge.  

A discharge plot for each of the stations monitored at Ballard Site is included as Figure 5-2.  Also included 

is a table of calculated recession constants (k) for each station, Table 5-1.  Recession constant, or depletion 

factor, is commonly used as an indicator of the extent of baseflow in streams (Nathan and McMahon, 1990).   

t

Q
Qk /1

0

)(=
 

Recession constants were calculated from the above equation where Q0 is initial flow and Q is flow at some 

fixed time interval t previously (e.g., 20 days before).  The recession constant was calculated for each time-

step as representative of each of the recession curves evident in the hydrograph (Langbein, 1938).  Average 

k values for the entire hydrograph are presented in Table 5-1.  Also shown are the final k values during the 

last time-step.  Presumably the final recession constant will be during the lowest flow period and will be 

most representative of baseflow conditions.  

The typical ranges of recession constants for stream flow components, chiefly runoff (0.2-0.8), interflow 

(0.7-0.94) and groundwater flow (0.93-0.995), do overlap (Nathan and McMahon, 1990). However, high 

recession constants (e.g., > 0.9) tend to indicate dominance of baseflow in stream flow. 
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Average Final 

Ballard Mine 
MDS030 0.964 0.960 

MSG003 1.000 0.998 

MSG004 0.905 0.888 

MSG005 0.970 0.993 

MST067 0.944 0.957 

MST069 0.989 1.000 

MST095 0.925 0.887 

MST096 0.979 0.949 
Notes:   
Average – the average recession constant of each time-step on the 
hydrograph. 
Final – the recession constant for the final time-step in the 
hydrograph. 

As suggested by the recession constants in Table 5-1, most of the spring, seep and stream headwater 

stations monitored at Ballard Mine are supplied by groundwater sources (i.e., k > 0.93).  Two stations in 

particular appear to be supplied by interflow:  MSG004 and MST095, which both have final k values of 

0.88.  This conclusion is reinforced by the discharge plots for these stations.  As shown on Figure 5-2, both 

of these stations become dry and their sources exhausted as the test progressed, suggesting that a consistent 

source of flow (groundwater) is not being supplied.  Other stations become dry as well but have final k 

values above 0.93 (MDS030, MST067, and MST096), which suggests that k value ranges indeed overlap. 

In summary, MSG004 and MST095 have characteristics that suggest that the discharge is locally derived 

from spring runoff.  MSG004 is high in the drainage along the southeastern edge of the Ballard Site in an 

upland area (Drawing 3-2).  MST095 is located below the MWD082 mine waste rock dump also in the 

southeastern corner of the Ballard Site.  Both springs were observed to go dry within two months of snow 

melt.  MDS030 and MSG003 are located within the mine area.  Given their locations, they likely are fed by 

release of water stored in waste rock located uphill of the discharge locations.  Conceptually, flow is along 

the contact between the native ground and the waste rock deposit.  However, at the MSG003 location, the 

water release from the waste rock is from a large enough area and is sustained enough that it appears as a 

perennial groundwater source.    

TABLE 5-1  SPRING, SEEP, AND STREAM 
HEADWATER RECESSION CONSTANT (K) VALUES 
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Figure 5-2  Ballard Mine Spring, Seep, and Headwater Discharge Recession Plot  
Summer 2006 

 

Discharge from locations MST067 and MST069 appear to be groundwater sources, and both locations are 

potential locations for spring discharge before the mine was constructed.  However, the chemistry suggests 

that the flow is now dominated by discharge from the waste rock.  The remaining locations, MSG005 and 

MST096 are located on the southeast corner of the Ballard Site and appear to have an aquifer source of 

groundwater from the alluvial or intermediate Dinwoody Formation units. 

5.2  CONTAMINANT PERSISTENCE 

The constituents at the Ballard site are inorganic elements such as selenium, with the exception of 

contaminants at the Ballard Shop (the report is presented in Appendix B). The primary constituents are 

subject to phase changes that may affect their mobility and toxicity as previously described in detail in the 

RI/FS Work Plan.  However, they will persist in the environment with the rare exception of daughter 

products of radioactive decay of radiogenic chemicals associated with the Ballard Site.  Common measures 

to remediate these contaminants are often removal to a controlled location, immobilization, or 

detoxification.  The organic constituents detected at the Ballard Shop, primarily PCE, likely will degrade 

over time through a combination of anaerobic or aerobic processes.  Eventually, they may degrade to basic 
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carbon compounds such as carbon dioxide and water.  The following section discusses contaminant 

persistence and contaminant migration. 

5.3  CONTAMINANT MIGRATION 

The fate and transport of organic and inorganic constituents in the environment is a complex process and is 

influenced by both physical and chemical transport processes.  The transport and attenuation processes 

include:  Advection; Diffusion; Dispersion; Adsorption/Desorption; Solubility; Transformation; and 

Volatilization.  These processes are discussed in detail in the RI/FS Work Plan.   The relative influence or 

dominance of any of these individual transport mechanisms depends on specific site conditions (chemical 

and physical properties) at the Ballard Site, the constituents present, and the interaction of the constituents 

within each medium and among the various media that have been investigated at the Ballard Site. 

5.3.1 Inorganic Constituent Characteristics, Fate, and Mobility 

Inorganic constituents that originate at the Ballard Site are derived primarily from the waste rock associated 

with the phosphate ore.  The constituents that have been detected, the media, and locations where they 

present are discussed in Section 4.0.  All of the constituents are inorganic (with the exception of some 

constituents at the Ballard Shop), existed in the environment prior to mining activities, and in most cases are 

persistent in the environment.  Section 2.11 provides a discussion of the concentrations of the constituents 

in the unmined source rocks of the Meade Peak Member of the Phosphoria Formation.  The chemical form 

(species) of individual constituents may change depending on site chemical conditions resulting in a more or 

less mobile form of an inorganic element.  In some instances, attenuation can and does occur similar to 

degradable organics, but this attenuation is the result of the inorganic constituent transitioning from a 

mobile phase to an immobile phase.  When rocks containing constituents are removed from their natural 

setting, these phase transitions can result in the release of analytes at concentrations of environmental 

concern.  The relevant process and chemical properties of the constituents found at the Ballard Site are 

discussed extensively in the RI/FS Work Plan. 

5.3.2 Attenuation Factors 

Attenuation is the primary factor driving changes detected in the inorganic constituents in each medium 

present at the Ballard Site since degradation and transformation into other compounds (i.e., daughter 

products or breakdown products) are not mechanisms commonly associated with inorganic compounds.  

Most commonly, attenuation of inorganic compounds in groundwater is due to dispersion and dilution 

(physical processes), and sorption and precipitation (chemical processes).  The physical processes generally 
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affect all of the constituents similarly.  Dilution is mostly relevant to the analyte releases to surface water at 

the Ballard Site, whereas, dispersion is more significant for groundwater transport.  However, dilution (e.g., 

from infiltrating precipitation) also is a factor in groundwater.   

The chemical processes that transform individual constituents are more “analyte specific”.  At the Ballard 

Site, the chemical processes may be first active within the source areas.  For example, a compound released 

in a near-surface oxidizing portion of a waste rock dump may precipitate near the bottom of a waste rock 

dump if it encounters a reducing (oxygen deficient) environment within the dump.  This may be one 

explanation as to why the seep and spring discharges from some waste rock dumps have noticeably lower or 

higher selenium concentrations compared to others.   

Where lower concentrations are observed, the lower portion of the dump may be anoxic.  This is also a 

likely mechanism in backfilled mine pits.  Anoxic conditions also may result in the transition of constituents 

from a less adsorbable form into one that is readily adsorbed.  These processes are discussed in detail for 

selenium in the RI/FS Work Plan.  The chemical processes will also influence the extent and rate of 

migration of constituents once released into the environment.  This is most commonly observed in 

groundwater, but can also be a factor in soil and surface water.  For certain remedies, especially monitored 

natural attenuation (MNA), a detailed evaluation of these processes may be needed to establish if they are 

occurring at the Ballard Site.  For this RI/FS, these studies were deferred to the FS, if needed.   

5.4  MIGRATION ASSESSMENTS 

The migration of constituents in the various media at the Ballard Site is addressed in this section.  The focus 

is on transport to off-site areas, as intra-site transport is not a significant issue because of the pervasive 

nature of the constituents within the Ballard Site.  The exception is where groundwater transport between 

hydrologic units is of interest.  Biotic media, with the exception of vegetation, are not addressed, because 

site-specific data are sparse and these media are largely evaluated within the BRA (Appendix A and Section 

6.0).   

Much of the migration discussion focuses on selenium.  This is because with a few exceptions selenium is 

the most studied and pervasive indicator of Ballard Site contamination.  Selenium also appears relatively 

conservative in that its transport does not appear to be highly attenuated.  Sulfate, also studied at the Site, is 

a more commonly recognized conservative ion in aerobic environments and it exhibits transport 

characteristics similar to selenium at the Ballard Site.  Therefore, selenium, in combination with sulfate, is a 

good indicator for contaminant migration from the Ballard Site.  It can be assumed that other potential 
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contaminants will follow similar migration pathways and have similar (or more attenuated) distribution in 

the migration pathways. 

5.4.1 Soil and Vegetation 

The migration of soil and vegetation contamination away from the Ballard Site is not of large concern 

because these media are largely confined to the Ballard Site.  Specifically, migration pathways for vegetation 

are limited to uptake of constituents from soil and re-deposition of those same constituents in the soil when 

the vegetation dies and then decays.  This cyclic mechanism is important in explaining elevated 

concentrations of constituents in vegetation; however, this pathway has been directly addressed by 

measuring analyte concentrations in the Ballard Site vegetation.  The off-site migration of Ballard 

constituents through uptake by grazing animals and other potential receptors is evaluated in the BRA in 

Section 6.0. 

The off-site transport of soil by mass wasting has the potential for being a more relevant off-site impact.  

Visual assessments were conducted in 2004 and 2008 to look specifically for erosion and mass wasting along 

the perimeter of the Ballard Site (the 2004 assessment is summarized in MWH [2004c], and the 2008 

assessment is summarized in the 2007/2008 DSR [MWH, 2009b]).  Steep slopes and focused stormwater 

runoff can result in minor mass wasting and storm water erosion of constituents contained in the waste 

rock.  However, such migration from the source areas is limited, and could be handled by typical suspended 

sediment BMPs in the future.  The evaluation of the movement of soil off the Ballard Site through storm 

water sediment is addressed within the stream sediment studies and evaluations (Section 5.4.3).   

Large-scale slope failures have not been observed and, given the age of the Ballard Site, the slopes are 

assumed to be quasi-stable.  Some angle of repose slopes actively slough within the mine and on the 

southwestern Ballard Site perimeter.  One 2004 study was conducted to specifically address analyte transport 

associated with waste rock mass wasting, as discussed Section 4.1.1.  The results of this study were originally 

thought to indicate mass wasting and substantial transport constituents from the source area (i.e., the waste 

rock dump).  However, further evaluation calls into question that conclusion, because the geology 

underlying the apparently affected location is Phosphoria Formation.  Additionally, the sample locations 

were downhill of a waste rock dump and an outcrop of mineralized Meade Peak Member, that was present 

prior to mining.  As discussed elsewhere in this document, background soil samples have not been collected 

from soil overlying and comprised of the Phosphoria Formation.  Therefore, it is uncertain if the apparently 

elevated analyte concentrations are associated with mass movement, or elevated soil concentrations are 
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associated with the Phosphoria Formation.  The potential for the Meade Peak Member of the Phosphoria 

Formation to contribute elevated background concentrations is discussed in Section 2.11. 

Wind erosion of soil was not specifically addressed during the Ballard Site RI.  This is because the majority 

of the waste rock at the Ballard Site is coarser rock fragments that are not conducive to significant wind 

transport.  In addition, the generally vegetated condition of the waste rock dumps and other affected areas 

reduces the likelihood of wind transport being a component of contaminant distribution.  As a result, wind 

erosion was not identified as a pathway that required investigation. 

5.4.2 Surface Water  

The transport of Ballard Site constituents to surface water is primarily due to discharges from constituent-

affected dump seeps and springs.  These seeps and springs are located in the headwater areas of several 

drainages as discussed in Sections 2.4 and 5.1.  Surface water runoff during snowmelt or high-intensity 

rainfall may briefly contribute some constituent-affected overland surface water flow to the streams 

originating on the Ballard Site.  However, most of the snowmelt and storm event water infiltrates into the 

mine waste rock piles and ultimately may be expressed as interflow and deeper percolation that discharges 

from seeps and springs.  During the baseflow (non-runoff) period, streams leaving the Ballard Site area are 

typically dry downstream (See Table 2-3), and the aquatic habitat of these ephemeral streams is poor to 

non-existent (Section 4.6).  Downstream aquatic resources may be affected by surface water flow from the 

Ballard Site primarily during the spring runoff period.  Specifically, the Blackfoot River receives overland 

flow from two tributaries that, in part, have their headwaters on the Ballard Site, Wooley Valley Creek and a 

small tributary informally known as Ballard Creek.  These tributaries are discussed in Section 2.4.1 (and 

depicted on Drawing 5-12).  To assess potential effects on the Blackfoot River, the selenium concentrations 

above and below the tributaries confluences with the Blackfoot River are considered and are plotted on 

Figure 5-3. 

It is notable that: (1) selenium values are relatively low in the river water during the low-flow periods; and 

(2) when the tributary flow enters the river, there is not a consistent trend either up or down in Blackfoot 

River concentration changes.  For example, concentrations between MST023 and MST022, which bracket 

the Wooley Valley tributary, and MST020 and MST019, which bracket Ballard Creek, have increased, shown 

no change, or decreased almost an equal number of events.   

Sulfate is another key indicator of Ballard Site contaminant migration.  The sulfate concentrations also do 

not exhibit a trend that can be associated with increased loading from Wooley Valley or Ballard Creeks 

(Figure 5-4).  Arsenic has also been identified as a COC for human health in surface water.  The elevated 
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concentrations that cause this concern are all associated with dump seeps and springs closely associated with 

the waste rock dumps (Drawing 4-6).  Downstream migration of arsenic is not observed to be significant. 

 

Figure 5-3  Selenium Concentrations on the Blackfoot River near the Site 

 

  

MST023 MST022 MST021 MST230 MST020 MST019 MST231 MST232
19-May-04 0.001 0.003 0.00233 0.00267 0.002 0.003 0.002 0.002
11-May-06 0.005 0.007 0.007 0.007 0.008 0.008 0.00733
14-May-07 0.004 0.004 0.004 0.00367 0.00333
10-Sep-07 0.001 0.001 0.001 0.001 0.001
14-May-08 0.00433 0.004 0.005 0.004 0.004
16-Sep-08 0.00194 0.00146 0.00154 0.00166 0.00127
04-May-09 0.00421 0.00431
21-Sep-09 0.00203 0.00231
14-May-10 0.0035 0.0035
16-Sep-10 0.00197 0.00164
13-May-12 0.00357 0.00341
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Figure 5-4  Sulfate Concentrations on the Blackfoot River near the Site 

 

  

MST023 MST022 MST021 MST230 MST020 MST019 MST231 MST232
May-04 12.1 9.4 9.5 9.5 9.4 11.3 11.4
May-06 12.3 11.6 11.8 12.0 12.7 13.2 13.0
May-07 10.4 10.4 10.4 10.5 11.8
Sep-07 12.2 12.5 12.5 12.7 15.5
May-08 13.1 12.8 14.2 13.2 13.1
Sep-08 12.0 12.2 12.1 12.1 14.1
May-09 11.6 11.9
Sep-09 12.8 13.0
May-10 11.4 11.8
Sep-10 12.5 12.0
May-12 9.25 9.05
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Of the events graphed in Figures 5-3 and 5-4, the results for the Spring 2006 sampling event for selenium, 

depict an observable impact from the Ballard Site and are also elevated above the chronic water quality 

criterion for selenium.  The results from 2006 suggest a concentration increase across both tributaries 

(Figure 5-3).  This event appears unique; as such, it was evaluated further. 

Figure 5-5 presents the hydrograph for the USGS gaging station (station 13063000) where MST019 is 

located.  The measured flow and selenium concentrations at the gaging station are shown, as well as the 

selenium results for the RI sampling.  Most RI sampling events occur on the rising or falling limbs of the 

snow melt hydrograph.  However, in 2006, the sampling event occurred near the short duration peak in flow 

and selenium concentration. 

Based on the data presented in Figure 5-5, it appears that the Ballard Site does not contribute significantly 

to the contaminant loading during the rising and falling portion of the snow melt hydrograph, but may 

contribute most of its contaminant load during the very peak snow melt runoff period.  Table 5-2 provides 

concentration and loading data for the Spring 2006 sampling event.  Sampling station locations are shown 

on Drawing 5-12.  Tributaries that do not originate near the Ballard Site were not sampled.  

During the Spring 2006 event, flow at the Blackfoot River station, upstream of potential impacts from the 

Ballard Site (MST023), was 89.1 cfs with a selenium concentration of 0.005 mg/L, resulting in a selenium 

loading of 2.40 lbs/day.  The next station on the Blackfoot River where both flow and concentration could 

be measured was MST021.  The flow was 131 cfs, and the selenium concentration was 0.007 mg/L, 

resulting in a selenium load of 4.96 lbs/day.  Between MST023 and MST021 four named tributaries enter 

the river including Dry Valley Creek, Slug Creek, Wooley Valley Creek, and Trail Creek.  State Land Creek 

enters the Blackfoot River below MST021, just upstream of MST020.  These tributaries with the exception 

of Wooley Valley Creek were not monitored during that event, thus specific loading from those tributaries 

are unknown.  However, as part of another program, concentrations up 0.039 mg/L total recoverable 

selenium were measured in State Land Creek in May 2006.  This sample was collected just above the 

confluence with the Blackfoot River.  In addition, total recoverable selenium concentrations in State Land 

Creek over a two year period (2006 – 2007) were measured up to 0.101 mg/L (BLM, 2011). 
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Figure 5-5 Discharge and Selenium Concentrations at USGS Gaging Station 13063000 (MST019) 
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Station 

  
Event 

Flow  
(cfs) 

Selenium 
Concentration 

(mg/L) 

Selenium 
Loading 
(lbs/day) 

”  Conc. 
(mg/L) 

MST023(BF) May-06 89.1 0.005 2.40 

 

Dry Valley Creek --- --- --- unk 
Slug Creek --- --- --- unk 

Wooley Valley Creek 
   

MST089 May-06 3.4 0.025 0.46 

MST273 May-06 3.9 0.016 0.34 

MST272 May-06 7.7 0.010 0.42 

MST023 + MST272 96.8 0.0054* 2.82 0.0004 

Trail Creek --- --- --- unk 

 

Unaccounted for selenium contributions 2.14 
MST021(BF) May-06 131.2 0.007 4.96 

State Land Creek --- --- 0.039** unk 
MST020(BF) May-06 unk 0.007 unk 

Ballard Creek 
   

MST066 May-06 0.62 0.045 0.15 

MST021 + MST066 131.9 0.0072* 5.11 0.0002 

Unaccounted for selenium contributions 12.5 
 MST019(BF) May-06 409 0.008 17.7 

Notes:  

Stations are listed with most upstream locations first. 

(BF) Blackfoot River mainstem station 

Dry Valley Creek = Unmonitored tributary station (not monitored a part of the RI program). 

Ballard Creek = Monitored tributary in part originating from the Site. 

MST023 + MST272 = Calculated flow and loading based on addition of the two flows. 

”  Conc. = estimated incremental change in concentration due to addition of tributary flow. 

* Calculated concentration based on loading change. 

**   May 2006 data, (BLM, 2011) 

 

The selenium loading in Wooley Valley Creek is fairly consistent through the years and ranges from 0.34 to 

0.46 lbs/day.  The flow in Wooley Valley Creek increases downstream but concentration of selenium in the 

creek water decreases, indicating dilution of the potential Ballard Site source (Table 5-2).  The loading 

increase, attributable from Wooley Valley Creek to the Blackfoot River, only accounts for a small fraction of 

loading increase between MST023 and MST021, and if back-calculated would only result in an estimated 

incremental increase in selenium concentration of 0.0004 mg/L (from 0.005 to 0.0054 mg/L; Table 5-2).  

TABLE 5-2  LOADING EVALUATION FOR BLACKFOOT RIVER AND TRIBUTARIES 
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Other loading sources (i.e., Slug Creek, Dry Valley Creek, Trail Creek, and State Land Creek) account for 

approximately 43 percent of the selenium load at MST021. 

Stations MST020 and MST019 bracket where Ballard Creek enters the Blackfoot River (refer to Drawing 5-

12).  The flow at MST019 was obtained from USGS data at the collocated gaging station.  However, the 

flow at MST020 was not monitored in the spring of 2006 because of the high flow that made the river 

unsafe for flow gaging.  Therefore, the data from MST021 had to be utilized for the loading evaluation.   

State Land Creek enters the Blackfoot River between MST021 and MST020.  The selenium concentrations 

in surface water between the MST021 and MST020 were constant at 0.007 mg/L, but the flow contribution 

is unknown.  In 2006, flow between stations MST021 and MST019 increased from 131.2 cfs to 409 cfs, with 

a corresponding increase in selenium loading from 4.96 lbs/day to 17.7 lbs/day, and a slight increase in 

selenium concentration, 0.007 mg/L to 0.008 mg/L.  The flow contribution from Ballard Creek was less 

than 1 cfs with a loading of 0.15 lbs/day.  This loading from Ballard Creek is estimated to increase the 

concentration (by back calculation) in the Blackfoot River by 0.0002 mg/L (from 0.007 to 0.0072 mg/L; 

Table 5-2).  

In summary, the overland flow of surface water originating from the Ballard Site that enters the Blackfoot 

River is confined to Wooley Valley and Ballard Creeks.  These flows, and associated loadings, are well 

defined because the lower flows allow for more accurate flow gaging (compared to the higher flows in the 

Blackfoot River).  In addition to the named tributaries that do not originate from the Ballard Site, a number 

of other unnamed tributaries contribute flow to the Blackfoot River during the spring.  This undefined flow 

increases the total spring runoff in the Blackfoot River considerably between the upstream (MST023) and 

downstream stations (MST019).  This flow increase results in a slight selenium loading increase in this 

segment.  However, it appears that only a very small amount is attributable to the Ballard Site (3.2 percent of 

the load at MST019, based on the spring 2006 event).  In general, it can be said that the migration of 

constituents from the Ballard Site, based on selenium and sulfate contributions to the Blackfoot River, is 

small.  The estimated groundwater contribution to the Blackfoot River is evaluated further below.  

However, loading from possible Ballard Mine groundwater sources should be observable only during the 

baseflow (or average) period, and are not detectable during the high or spring runoff period due to the 

measurement error associated with the much higher spring surface water contribution to the overall 

Blackfoot River loading.   
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5.4.3 Sediment 

Sediment movement from the Ballard Site to downstream areas is presented in Section 4.4.  Similar to 

surface water, the focus of sediment transport from the Ballard Site are Wooley Valley Creek and Ballard 

Creek.  Some downstream sediment transport of key constituents is observed.  As presented in Section 4.4, 

concentrations of selenium and other constituents such as arsenic and cadmium generally are highest at 

locations nearest the Ballard Site waste rock dumps; then decrease downstream.  The exceptions are the two 

stations furthest downstream on Wooley Valley Creek, MST273 and MST272, where concentrations of 

several analytes including cadmium and selenium concentrations tend to be slightly higher in sediment from 

the more downstream MST272 station.  The elevated selenium concentrations in the furthest downstream 

locations on both Ballard Creek and Wooley Valley Creek were approximately two times (2X) more than the 

background and screening levels and the cadmium concentration is just above the background level.  

Whereas, arsenic concentrations are below the background and screening levels in the furthest downgradient 

station on both the east and west sides of the Ballard Site and are below the background and screening 

levels in all stations except the station closest to the waste rock dump.   The following list provides an 

example of 2010 arsenic/selenium concentrations from upstream to downstream in samples collected from 

Wooley Valley Creek and Ballard Creek (see Table 4-20* and Drawings 4-6 and 4-8) : 

   Wooley Valley Creek       Ballard Creek 

  MST095 – 10.9/86.1 mg/kg  MST067 – 13.4/167mg/kg 

  MST092 – 4.19/20.6 mg/kg  MST066 – 3.6/5.15 mg/kg 

  MST089 – 3.36/4.6 mg/kg 

  MST273 – 3.33/1.5 mg/kg 

  MST272 – 3.59/2.5 mg/kg 

  Background – 4.55/1.48 mg/kg;     Screening Level – 9.8/2 mg/kg 

The slight increase between MST273 and MST272 for cadmium, selenium, and most of the other 

constituents, could be because of changes in channel morphology/ecology, geochemistry, or an additional 

source possibly including a phosphate ore loading and former washing facility located near MST272.  The 

gradient is very low and channels are poorly defined at both locations (see Appendix C).  

As the photographs show in Appendix C, the channels have low gradients at most of the Ballard Site 

stream sampling locations.  The stations are generally dry in the fall and because of this they are weakly 

defined, vegetated by grasses, and not prone to erosion.  These factors make bed load transport of coarser 

sediments containing Ballard Site constituents unlikely.   
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Another possibility is the transport and deposition of contaminated suspended silt and clay particles.  Here 

again, the possible sources of affected sediments (i.e., coarse waste rock) and channel morphology is not 

favorable for this form of transport.  The turbidity of the spring runoff water in these channels is observed 

to be low.  In addition, the dominant source of flow to these channels in the spring is diffuse local snow 

melt, interflow, and increased spring and seep discharge.  Eroding channels off the Ballard Site are not 

significant contributors to the spring runoff. 

It appears that the most likely mechanism for impacting the sediments along the drainages is partitioning of 

the constituents from the surface water onto the sediments over the 55 plus years since the mine was first 

developed.  The channels are not observed to be actively eroding and changing course, so the 

concentrations in the sediment could be accumulated through precipitation and sorption over many years.   

These channels are stable, indicating that concentrations in the sediment could be the result of chemical 

processes.  It also is possible that the current sediment concentrations could be the result of historic erosion 

from the Ballard Site when the mine was active and higher amounts of runoff were potentially possible.  

Regardless of the reasons for the elevated constituents detected in sediments downstream of the Ballard 

Mine sediment transport to the much larger Blackfoot River is not a significant concern and was not 

specifically evaluated during the RI because, (1) sediment transport in the channels leading from the Ballard 

Site is not apparent (as indicated by visual observations of channel size, morphology, vegetated channels, 

and stability), and (2) concentrations of most constituents are low with respect to background and screening 

levels near the end of the channel originating at the Ballard Site. 

5.4.4 Groundwater 

The movement of constituents from the Ballard Site into groundwater is evaluated in this section.  As 

discussed in Section 4.5, selenium is the most consistently elevated analyte in groundwater that exceeds 

groundwater screening levels.  Other constituents may sporadically exceed criteria (i.e., exceeding screening 

levels in single event at a location, exceed in a very few locations [e.g., dump seeps], or in total but not 

dissolved fractions [i.e., aluminum]).  TDS and sulfate also exceed screening levels in a number of locations, 

but these exceedances closely correlate with elevated selenium, and selenium is the most consistently 

characterized analyte and most persistent in the environment.  Because selenium is one of the most 

widespread constituents, has the most data available, and is characteristic of impacts associated with the 

Ballard Site source areas, the groundwater discussion focuses on selenium contamination.   

It is noted that the other COC identified for human health is arsenic.  Arsenic has very limited mobility at 

the Site, and the one location where it was observed above the drinking water standard it was associated 
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with a high total iron concentration in a Wells Formation location otherwise unaffected by the Site. Arsenic 

has been observed in dump seeps as discussed associated with surface water, but it is not in downgradient 

groundwater.  

Because selenium is the most extensive COC each of the primary groundwater systems is addressed below 

with a focus on selenium migration.   

5.4.4.1 Alluvial Plumes 

As presented in Section 4.0, alluvial groundwater plumes containing elevated constituents have been 

identified in six locations around the Ballard Site.  Three east-side plumes at the Ballard Site originate from 

waste rock dumps MWD082 (two plumes) and MWD084 (refer to Drawing 4-27).  The plumes originating 

from MWD082 first move through relatively narrow alluvial channels on either side of a bedrock knob.  

Once the plumes are in the alluvial valley to the east they appear to spread out and nearly merge.  The 

longer of these two plumes is approximately 4,800 feet long, with the majority of the plume on the adjacent 

private property.  The plume originating from MWD084 enters the valley alluvial system directly (not 

confined to narrow channels), does not appear to have migrated as far as the plumes to the south, is 

relatively isolated, and is approximately 1,000 feet in length. The northern edge of the plume and 

approximately 600 feet of the downgradient end to the east are on the adjacent private property.  None of 

the plumes on the east side of the Ballard Site reach a potential discharge location (e.g., a perennial stream).  

However, as discussed previously in Section 4.0, several springs near the waste rock dumps, appear to be 

impacted by the affected groundwater. 

The north and south plumes on the western side of the Ballard Site originate from waste rock dumps 

MWD080 and MWD081 (Drawing 4-28). The plume from MWD080 is migrating northward and is 

approximately 2,000 feet long.  This plume is largely on State land with portions of the edge of the plume on 

the adjacent private property.  The southern plume is migrating southwest toward the Blackfoot River.  The 

plume originating from the southwestern corner of MWD081 is initially confined to a relatively narrow 

alluvial channel between bedrock highs, and this plume is wholly contained on P4 property.  A second larger 

plume in this area originates in the center of the western flank of the Ballard Site.  This plume has migrated 

to the southwest over a relatively broad area.  The plume is then deflected more southerly by the basaltic 

highland present to the west of the Ballard Site.   This plume originates from P4 property and State land and 

in a short distance migrates onto the adjacent private property before migrating back onto P4 property.  

Approximately 2,800 feet of the plume length traversed the adjacent private property. 
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The two plumes originating from the southwestern corner of the Ballard Site appear to merge before they 

encounter the Blackfoot River alluvial system.  Where the plume enters the Blackfoot River alluvium, the 

combined plume is deflected along the course of the river to the northwest.  The section of the river where 

the plume encounters the river is a low energy meandering section.  On the west side of the P4 haul road, 

the river is more confined by a basalt bedrock hill, and it does not meander.  At this downgradient location, 

the alluvial plume is likely to have been mostly directed into the river.  The maximum length of the 

southwestern plume is 6,000 feet to the Blackfoot River, not counting any movement in the river alluvial 

system to the northwest. 

The exact time frame when the waste rock piles were placed in these areas and the point at which 

precipitation migrated through the piles and contaminated the shallow groundwater is not precisely known.  

As discussed in Section 2.0, mining began at Ballard in 1952 on the east side of the Ballard Site.  It is 

considered possible that earliest impacts from the waste rock disposal on the east side of the mine occurred 

in about 1955, or approximately 58 years ago (from 2013).  This assumption includes time for dump 

construction and the development of preferential flow through the waste rock.  Mining began on the 

western side of the Ballard Site in 1955, so by the same logic, the first impacts may have been in about 1958 

or 55 years ago.  Given these estimates and the plume lengths approximate plume velocities can be 

estimated.   

The estimated velocities of selenium contamination at the Ballard Site range from 17.2 to 109 feet/year.  

These data are summarized in Table 5-3.  In addition, the average hydraulic conductivities associated with 

each plume are back-calculated using an effective porosity of 0.3 and a gradient calculated from monitoring 

point water level elevations from within and near the beginning and end of the plumes.  The back-calculated 

hydraulic conductivities are also provided in Table 5-3. 

The back-calculated hydraulic conductivities compare favorably with the hydraulic conductivities measured 

from slug testing of monitoring wells at the Ballard Site and from other alluvial locations in the area.  Table 

5-4 provides the estimated hydraulic conductivities from slug testing of alluvial wells.  The measured data, 

and procedures used to collect the data, are reported in the RI/FS Work Plan.  The range of back-calculated 

hydraulic conductivities is 0.89 to 7.0 feet/day with an average of 2.8 feet/day and a geometric mean of 2.2 

feet/day.  This is compared to a range of 0.4 to 20 feet/day for measured hydraulic conductivities, with an 

average of 3.3 feet/day and a geometric mean of 1.4 feet/day.  This close comparison based on single well 

slug testing and actual plume configurations, suggests that significant selenium attenuation is not occurring 
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in the aquifer and that selenium is moving largely conservatively (i.e., not significantly sorbing to the aquifer 

matrix or otherwise attenuating). 

 

 

 

 

 

 

 

 

Location 
Estimated Hydraulic Conductivity 

(ft/day) Mine 
MMW014 2 Henry 
MW-15A 0.4 Ballard 
MW-16A 0.6 Ballard 
MMW017 0.6 Ballard 
MBW006 20 Ballard 
MBW009 0.7 Ballard 
MBW011 1 Ballard 
MBW027 2 Ballard 
MBW028 0.6 Ballard 
MBW085 2 Enoch Valley 
MBW087 6 Enoch Valley 
Average 3.3 --- 

Geometric Mean 1.4 --- 

 

Of the Ballard Site groundwater plumes, the only plume possibly affecting a significant off-site receptor 

(surface water) at this time is the merged plume on the southwest flank of the Ballard Site (Drawing 4-28).  

Groundwater discharges to surface water directly via seeps and springs, but these locations are directly 

quantified through sampling.  In addition, agricultural well MAW008 is affected, but concentrations have 

been directly measured through sampling.  To assess the possible impact of the groundwater plume on the 

TABLE 5-3  PLUME DESCRIPTIONS AND BACK-CALCULATED HYDRAULIC CONDUCTIVITY 

Plume 

Approx. 
Plume 

Length (ft) 

Approx. 
Years 

Present 
Velocity 

(ft/yr) 
Velocity 
(ft/day) 

Gradient 
(l/l) 

Hydraulic 
Cond. 
(ft/day) 

Locations Used in 
Gradient 

Calculation 

MWD084 1,000 58 17.2 0.047 0.014 0.98 BH053/BH050 

MWD082 North 4,800 58 82.8 0.227 0.031 2.2 MBW032/BH043 

MWD082 South 3,100 58 53.4 0.146 0.049 0.89 MSG005/BH041 

MWD080 North 2,000 55 36.4 0.100 0.013 2.3 BH015/BH166 

MWD081 South 4,800 55 87.3 0.239 0.020 3.5 MST069/BH159 

MWD080/081 Central 6,000 55 109 0.299 0.013 7.0 MW-15A/BH159 

Notes: 
Locations used in gradient calculation are locations where water level elevations were elevations were surveyed and water levels 
measured. 
Effective porosity of 0.3 is used for calculation of hydraulic conductivity. 

TABLE 5-4  MEASURED HYDRAULIC CONDUCTIVITIES IN 
THE ALLUVIAL SYSTEM 
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Blackfoot River, two approaches are considered.  First considered is evaluation of loading within the 

Blackfoot River, and the second is the potential load moving in the alluvial system. 

Two surface water monitoring stations on the Blackfoot River approximately bracket the location where the 

plume emanates from the southwest corner of the Ballard Site to intersect the river.  Station MST020 is 

located on the Blackfoot River just above where the plume is mapped intersecting the river, and MST019 is 

located downstream on the Blackfoot near where the lower boundary of the plume intersects the river 

(Drawing 5-12). These two locations have the most consistent data record on the Blackfoot River.  The 

low-flow (baseflow) data from these stations are most useful for evaluation of groundwater contribution to 

contamination in the Blackfoot River, because the high-flow (runoff) surface water loading will mask 

groundwater contributions (see discussion in Section 5.4.2 for the high-flow evaluation). 

Table 5-5 presents the flows, concentrations, and calculated total selenium and sulfate loadings for stations 

MST019 and MST020 where there are both flow and concentration data available for an event.  The data 

presented in the table must be considered in the context of the potential error.   

The difference in flow, concentration and loading between the stations averages less than 20 percent, which 

is less than the accuracy of the analysis.  For example, most of the selenium concentrations measured are 

near the method detection limit, and are therefore, subjected to a slightly higher level of uncertainty.  The 

accuracy of the area-velocity flow measurement method is generally considered to be approximately +/- 30 

percent.  Given these considerations, relative percent differences (RPDs) of 20 percent or less may not be 

significant.  However, because two of three events exhibit a trend indicating a slight downstream increase in 

loading, potential loading caused by the shallow groundwater plume needs to be considered a possibility. 

An additional way to evaluate the potential loading from the shallow groundwater plume emanating from 

the Ballard Site to the Blackfoot River is to consider the basic hydrological properties associated with 

contaminant transport.  The groundwater flow velocity can be multiplied by the average analyte 

concentration and the cross-sectional plume area.  However, in the case of transport in the alluvial system 

near the Ballard Site the relevant cross-sectional area is difficult to calculate.  This is because the alluvium is 

a fine-grained layering of clay to sand strata (rare gravel).  Many of the individual strata likely pinch out so 

that the constituents reaching the river may be confined to a relatively small cross-sectional area.  Dispersion 

down the length of the plume may offset this to some extent.  It is assumed that the effective zone that 

currently results in transport as far as the Blackfoot River is as thin as an average of one foot thick.  Further 

up in the plume, additional affected beds with slower transport (i.e., lower hydraulic conductivities) may be 

encountered and the impacted thickness may become greater. 
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Calculating the flux within the plume through a cross section approximately aligned with direct push holes 

MBW135, BH136, BH159, and BH160 (Drawing 4-28) the following is estimated. 

The cross sectional area for a plume one foot thick on average would be: 

• 410 sq. ft. within the 0.05 mg/L contour 

• 2060 sq. ft. between the 0.01 and 0.05 mg/L contours 

• 470 sq. ft. between the 0.005 and 0.01 mg/L contours 

The average concentration between the contours is assumed: 0.075, 0.030, and 0.0075 mg/L, respectively.  

The average linear velocity determined for the longer of the two merged plumes is assumed: 0.299 feet/day 

(Table 5-3).  The average linear velocity multiplied by the cross section area provides a discharge, and this 

discharge multiplied by the concentration, provides a mass flux or loading.  After applying conversions, this 

produces a mass flux of 1.8 lbs/day of selenium compared to 0.1 lbs/day calculated from the Blackfoot 

River loading estimates (Table 5-5).  Given that any number of assumptions regarding plume velocity, 

dimensions, or concentrations may have considerable error, the slightly more than one order in magnitude 

disagreement is not unexpected.  The actual plume reaching the river may contain lower or higher 

concentrations than the cross sectional area generalized from the isoconcentration map (Drawing 4-28).  It 

is also possible that there is attenuation occurring near the river where more anoxic conditions might occur 

beneath wetland areas.   

The plumes located in the northwestern and eastern portions of the Ballard Site are not apparently 

discharging to a surface water body with significant aquatic habitat.  However, the plume on the southeast 

portion of the Ballard Site does appear to feed several sampled springs (e.g., MST095, MSG006 and 

MSG007; Drawing 4-27).  It is possible that direct baseflow groundwater seepage occurs in the Wooley 

Valley Creek channel, but this has never been documented.  In addition, flow in the creek is mostly seasonal, 

and it is likely that a significant groundwater baseflow would result in more perennial flow. 

The potential Ballard Shop solvent plume discussed in Appendix B appears to be migrating in a similar 

direction as the selenium plume to the southwest.  The probable existence of this plume has been identified, 

but data are not sufficient for defining the extent. 
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Date Analyte 

Flow (cfs) Concentration (mg/L) 

MST019 
(d/s) 

MST020 
(u/s) RPD 

Aver. 
RPD 

MST019 
(d/s) 

MST020 
(u/s) RPD 

Aver. 
RPD 

Sep-07 
 

22.0 23.3 -6% 
 

<0.0005 <0.0005 0% 
 

Sep-08 Selenium 37.1 31.1 18%  0.00166 0.00154 8%  
Sep-09*  66.4 56.8 16% 9% 0.00231 0.00203 13% 7% 

Sep-07  

Same as above 

12.7 12.5 2%  
Sep-08 Sulfate 12.1 12.1 0% 

 
Sep-09  13.0 12.8 2% 1% 

Date Analyte 

Loading (lbs/day) 
MST019 

(d/s) 
MST020 

(u/s) RPD 
Aver. 
RPD 

Increase 
(Decrease) Average 

 

Sep-07 

Selenium 

0.059 0.063 -6% 

16% 

-0.004 

0.1 

Sep-08 0.332 0.258 25% 0.074 

Sep-09 0.828 0.622 28% 0.206 

Sep-07 

Sulfate 

1508 1572 -4% 

10% 

-64.4 

356 

Sep-08 2422 2028 18% 394 

Sep-09 4657 3919 17% 738 
Notes: 
* Due to high flow conditions gaging was unsafe so flow was assigned based on measured flow at USGS 
gaging station #13063000 at RI Station MST019. 
<0.0005 - Concentration was below the method detection limit. 
Selenium = total selenium 
d/s = downstream location, u/s = upstream location 
RPD = Relative Percent Difference 

 

5.4.4.2 Dinwoody Formation 

The Dinwoody Formation which is associated with the Ballard Site on the eastern side is not affected by 

contaminants from the Ballard Site.  This appears to be due to upward hydraulic gradients that limit the 

movement of contaminants from the shallow alluvial groundwater system into the Dinwoody Formation 

(refer to 5.1.5.3).  Dinwoody Formation is also present south of the Ballard Site.  However, the formation 

was not investigated in this area, because it lies south of a major fault and at higher elevations.  If flow 

occurs across the fault it would most likely to be toward the incised drainage between the two areas.  

5.4.4.3 Wells Formation 

The movement of contaminants from the Ballard waste rock piles and into the Wells Formation appears to 

be restricted to specific beds within the formation that have direct hydraulic connection to the West Ballard 

Mine pit (MMP035).  This mine pit has three monitoring wells installed in the Wells Formation on the east, 

TABLE 5-5  LOADING CHANGES BETWEEN MST019 AND MST020 ON THE BLACKFOOT 
RIVER DURING LOW-FLOW 
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south and west perimeter of the pit.  The monitoring well installed on the east side (MMW020) is installed in 

the upper most portion of the Wells Formation (Grandeur Tongue), and it is presumed that this contact is 

exposed in the mine pit.  However, it is currently buried under pit wall slough.  Monitoring wells MMW006 

and MMW021 are installed deeper into the Wells Formation, but in first water within the hydrostratigraphic 

unit.  The Geologic Map presented in Drawing 2-2, and Cross-Sections H and I Drawing 5-6 and 

Drawing 5-10 help illustrate the relationship among these monitoring wells.  Because of the eastward dip of 

the unit, a much thicker section of Wells Formation had to be drilled to reach water at the MMW006 and 

MMW021 locations.  

The hydrogeologic response to snowmelt events can be seen in the water levels readings shown on Figure 

5-6.  The winters of 2008/2009 and 2010/2011 were above average snow years.  The winter precipitation 

(October-April) since 2004 is provided in Table 5-6.  The 2010/2011 winter had the greatest amount of 

winter precipitation during the study (SI/RI).  The hydrographs for all three monitoring wells show 

pronounced responses to spring runoff from 2008/2009 and 2010/2011 events.  The hydrograph response 

in these wells to smaller runoff events prior to 2008 is slight or flat.   

The hydrographs for MMW006 and MMW021 track closely suggesting that they are in a similar 

hydrostratigraphic section of the Wells Formation.  There is a slight gradient between them suggesting flow 

from MMW021 to MMW006; however, this may be because of horizontal or vertical gradients (i.e., unless it 

is certain that the wells are in the same hydrostratigraphic unit, indicating that the elevations define a 

direction of horizontal flow is speculative).   
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Figure 5-6   West Ballard Mine Pit Water Levels and Selenium Concentrations 

 

Water Year 

Precipitation (inches) 
Blackfoot Bridge 

Mine  
Enoch Valley 

Mine  

2004/2005 10.85 13.31 

2005/2006 11.91 18.41 

2006/2007 8.88 13.08 

2007/2008 5.94 13.93 

2008/2009 9.51 18.60 

2009/2010 6.74 12.92 

2010/2011 12.10 24.71 

2011/2012 8.15 13.77 

2012/2013 6.94 14.53 
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Sample Date 

MMW020 Se Concentration
MMW021 Se Concentration
MMW006 Se Concentration
Se Groundwater Criteria
MMW020 Water Level
MMW021 Water Level
MMW006 Water Level

TABLE 5-6  OCTOBER – APRIL 
PRECIPITATION AT BLACKFOOT BRIDGE 

AND ENOCH VALLEY MET STATIONS 
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It is clear from the hydrographs that the response in MMW020 is very different from MMW006 and 

MMW021, suggesting that these monitoring wells are in different hydrostratigraphic units.  Specifically, it 

suggests that the vertical communication between beds in the Wells Formation is limited.  Another 

possibility is that a fault separates the monitoring wells, but such a fault has not been mapped (Drawing 

2-2). 

The response to snowmelt in MMW020 is relatively rapid.  In addition, the response in selenium 

concentrations also is notable.  Selenium concentrations in the spring of 2009 are approximately ten-fold of 

the previous average.  The monitoring well was not sampled in 2011 but an elevated concentration 

measured in 2012 is likely a relic of the 2011 runoff event.  Selenium in MMW006 also exhibited a very 

slight increase in the 2012 data, whereas MMW021 has remained relatively unchanged. 

It is postulated that runoff in the mine pit is recharging the uppermost Wells Formation directly, and this is 

directly reflected in the water and selenium level responses detected in MMW020.  This may be enhanced by 

the auger mining that was conducted within the pit where the phosphate ore was extracted by drilling at the 

bottom of the mine pit along the ore bed with a large auger drill.  However, the other unique physical 

condition at the West Ballard Mine Pit is that water discharging from waste rock dump MWD093 (and 

possibly partially backfilled mine pit MMP036) flows into the West Ballard Mine Pit.  Seeps MDS030, 

MDS031, MDS032, MDS033, and MSG003 are expressions of dump seepage flow.  During much of the 

year these seeps can be observed flowing down the east pit highwall into the talus in the bottom of the mine 

pit. Even if this water evaporated in the mine pit, the soluble selenium salts could be remobilized and 

eventually infiltrate into the pit bottom.  The West Ballard Mine Pit does not contain standing water.  The 

discharge concentrations from these seeps are typically near 0.5 mg/L selenium, but can be in excess of 2 

mg/L (see Section 4.3).  The selenium concentrations observed in groundwater collected from MMW020 

are consistent with this potential source. 

An alternate explanation for the impacts observed around the West Ballard Mine Pit may be faults directing 

water to the West Ballard Pit area from other upgradient sources.  For example, water accumulating in the 

Central Ballard Mine Pit (MMP036) may infiltrate along one of the mapped faults to the Wells Formation 

and then may flow to the west toward the West Ballard Mine Pit (MMP035).  Mohammad (1976) suggested 

that this was occurring, but that the infiltrating water was entering the Rex Chert and discharging in the west 

pit.  An alternative potential source is a fault inferred beneath waste rock dump MWD093.  A fault in this 

position may intercept some impacted flow in the Dinwoody or alluvial systems and allow it to migrate 

vertically to the Wells Formation.  However, because of the rapid response observed in MMW020 
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associated with snow melt, the dump seep discharge and in-pit waste rock theories both seem to be more 

probable sources. 

Monitoring wells MMW030 and MMW031 are located in the Wells Formation on the southwestern and 

northwestern corners of the Ballard Site.  Water levels in these monitoring wells are higher than MMW006 

and MMW021 suggesting groundwater flow toward the Ballard Site.  Selenium and sulfate concentrations 

also are much lower in the range of background concentrations.  This indicates transport is not occurring to 

these Well Formation beds.  However, this may be due to fault flow barriers, barriers to vertical flow within 

the Wells Formation, or the hydraulic gradients.  In addition, the hydrograph for MMW031 is very similar to 

MMW006 and MMW021 suggesting that these three monitoring wells may be responding to regional water 

level changes within the Wells Formation.  The hydrograph for MMW030 is limited because the transducer 

was pulled for use in another location.  However, in 2009, MMW030 shows a very direct response to runoff 

that is attributed to the fault intercepted by the well as discussed in Section 5.1.5.4. 
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6.0 BASELINE RISK ASSESSMENT SUMMARY 

This section summarizes the results of a baseline risk assessment (BRA) performed for the Ballard Mine and 

Ballard Shop, collectively referred to as the Ballard Site, following the approved methodologies outlined in 

the Human Health and Ecological Risk Assessment Work Plan (HHERA WP) included as Appendix C of 

the RI/FS Work Plan.  The approved HHERA WP did not include risk assessment methodologies 

specifically for the evaluation of potential human health and ecological risks for the Ballard Shop.  However, 

a BRA was conservatively conducted for the Ballard Shop, in accordance with the methods and assumptions 

described for all three of the P4 Sites in the HHERA WP.  Additionally, the approved HHERA WP did not 

make provisions for a separate livestock risk assessment (LRA).  However, in response to A/T comments 

received on February 14, 2014, hazards to livestock grazing at the Ballard Site are presented in a separate 

LRA.  Detailed descriptions of the methods and assumptions used in the BRA for the Ballard Site are 

presented in Appendix A, along with BRA risk and hazard calculations. 

The types of potential risks presented in the BRA for the Ballard Site are as follows: 

1. Receptor-specific human health risk and hazard estimates based on direct exposures to chemicals in 

individual surficial media: upland soil, riparian soil, surface water, and groundwater; as well as 

indirect exposures through consumption of culturally significant plants, home-grown fruits and 

vegetables, elk that graze on upland soil and consume site-related surface water, cattle that graze on 

upland soil and consume site-related surface water or groundwater, and inhalation of ambient air 

and indoor air. 

2. Receptor-specific human health risk and hazard estimates based on cumulative exposures to the 

surficial media noted above. 

3. Receptor-specific ecological hazard estimates. 

4. Receptor-specific livestock hazard estimates. 

The potential hazards presented in the LRA pertain to beef cattle that graze on upland soil and consume 

site-related surface water. 

The general approaches used in the human health risk assessment (HHRA), ecological risk assessment 

(ERA), and LRA are briefly described in Sections 6.1, 6.2, and 6.3, respectively, and the acceptable risk and 

hazard criteria are discussed in Section 6.4.  Results of the HHRA are summarized in Section 6.5, results of 

the ERA are summarized in Section 6.6, and results of the LRA are summarized in Section 6.7.  Section 6.8 
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presents the conservative assumptions and uncertainty analysis.  The HHRA, ERA, and LRA findings and 

conclusions are presented in Section 6.9.     

6.1 HUMAN HEALTH RISK ASSESSMENT 

Consistent with the current and potential future land uses described in Appendix A, the current and future 

human receptors evaluated in the HHRA for the Ballard Site include: 

• Current/Future Recreational Hunter 

• Current/Future Recreational Camper/Hiker 

• Current/Future Native American 

• Current/Future Seasonal Rancher 

• Hypothetical Future Resident 

Risks to hypothetical future workers were not evaluated quantitatively; rather, they were semi-quantitatively 

evaluated by comparison of anticipated exposures for hypothetical future workers to exposures for other 

receptors that were quantitatively evaluated.  A recreational fisher was not evaluated because there are no 

surface water bodies in the Ballard Shop area, and surface water bodies in the Ballard Mine area do not 

support fish, as described in the RI/FS Work Plan.  Conceptual site models (CSMs) for human receptors at 

the Ballard Mine and Ballard Shop are presented in Figure 6-1 and Figure 6-2, respectively (Section 6.0 

figures are located at the end of the text).   

As described in the HHERA WP, all detected chemicals in each medium are considered to be COPCs.  

Detected chemicals with concentrations that exceed screening levels were identified as refined COPCs and 

were evaluated further in successive Tier I and II HHRAs.  Tier I and II HHRAs were conducted for both 

the Ballard Mine and the Ballard Shop, as well as for background concentrations included in the A/T-

approved Final Background Technical Memorandum (MWH, 2013a).  For each receptor evaluated, incremental 

lifetime cancer risks (ILCRs) and noncancer hazard quotients (HQs) were calculated for individual 

chemicals; and cumulative ILCR and cumulative HQs, or hazard indices (HIs), were calculated over all 

applicable exposure media.  Chemical-specific HQs were greater than 1 for various risk drivers in media 

with HIs greater than 1; therefore, target organ-specific HI estimates were not calculated.    

The Tier I HHRA, also referred to as the screening HHRA, quantitatively evaluated cancer risk and 

noncancer hazard estimates for refined COPCs in media at the Ballard Site.  The Tier I HHRA was 

performed only for the seasonal rancher, hypothetical future resident, and Native American scenarios using 
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default exposure assumptions and maximum detected concentrations of COPCs.  Since these three 

exposure scenarios cover all relevant abiotic and biotic exposure pathways, carcinogenic risk and 

noncarcinogenic hazard estimates for these receptors are assumed to be protective of the human receptors 

evaluated in this HHRA (refer to Figure 6-1 and Figure 6-2).  

The Tier II HHRA, also referred to as the baseline HHRA, quantitatively evaluated carcinogenic risk and 

noncarcinogenic hazard estimates for all five human receptors noted above, as appropriate for the Ballard 

Mine and the Ballard Shop (refer to Figure 6-1 and Figure 6-2).  The Tier II HHRA evaluated upper-

bound average concentrations of exposure point concentrations (EPCs) (i.e., the lower of either the 

maximum detected concentration or the ProUCL recommended 95%, 97.5% or 99% upper confidence limit 

on the mean concentration [95% UCL; 97.5% UCL; 99% UCL]) using both reasonable maximum exposure 

(RME) and central tendency exposure (CTE) assumptions.  The RME assumptions for adult residents were 

based on standard default values published in IDEQ’s Risk Evaluation Manual (IDEQ, 2004c), USEPA’s 

Exposure Factors Handbook (USEPA, 2011; 1997), or other published sources.  The CTE assumptions for 

residents were based on geometric mean or 50% of RME values obtained from USEPA (USEPA, 2011), 

IDEQ (IDEQ, 2004c), other published sources, or site-specific information (e.g., local dietary surveys, as 

available, or professional judgment).  Presentation of both RME-based and CTE-based results in the Tier II 

HHRA provides a range of carcinogenic risk and noncarcinogenic hazard estimates to assist risk managers 

in making informed risk management decisions.   

Background risks were also calculated for metals that were retained as refined COPCs in the Tier I screening 

HHRA and the Tier II baseline HHRA.  Background risk estimates for the Tier I HHRA were calculated 

using site-specific maximum detected concentrations and RME exposure assumptions.  Tier I background 

cancer risk and noncancer hazard estimates were compared to total site cancer risk and noncancer hazard 

estimates qualitatively.  Tier II background cancer risk and noncancer hazard estimates were calculated 

based on upper-bound average EPCs and RME exposure assumptions.  The Tier II HHRA also included 

the calculation of RME-based incremental risk estimates, defined as the difference between total risk 

estimates for the Ballard Site and background risk estimates for each COPC.  Since no metals were 

evaluated for the Ballard Shop, background and incremental cancer risk and noncancer hazard estimates 

were not calculated for this area. 

6.2 ECOLOGICAL RISK ASSESSMENT 

The ERA evaluated potential exposures and risks to terrestrial and aquatic plant communities, soil 

invertebrate communities, benthic communities, amphibians, and upper trophic level (i.e., bird and 
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mammal) populations, as appropriate for the Ballard Site.  An evaluation of all receptors inhabiting a given 

ecosystem, or even all receptors representing an assessment endpoint, is not possible.  Therefore, 

representative species were selected as indicator receptors in order to further focus the ERA analysis.  

Specifically, hazards to special status species (i.e., migratory birds and threatened or endangered species) 

were evaluated at the organismal scale through use of relevant no-adverse-effect-level-based (NOAEL-

based) toxicity reference values (TRVs), evaluating attributes such as growth and reproduction, for indicator 

birds and mammals representative of special status species for the Ballard Site.  The indicator receptors that 

were quantitatively evaluated in the ERA are amphibians for aquatic areas, long-tailed vole (Microtus 

longicaudus), elk (Cervus elaphus), American finch (Spinus tristis), deer mouse (Peromyscus maniculatus), raccoon 

(Procyon lotor), American robin (Turdus migratorius), mallard duck (Anas platyrhynchos), mink (Mustela vison), 

coyote (Canis latrans), great blue heron (Ardea herodias), and northern harrier (Circus cyaneus).  Impacts to 

terrestrial and aquatic plants, terrestrial and aquatic invertebrates, and small mammals were evaluated 

through food chain uptake (i.e., ingestion of prey items by indicator receptors). Since there are no surface 

water bodies at the Ballard Site that support fish populations, as described in the RI/FS Work Plan, fish were 

not quantitatively evaluated.  CSMs for ecological receptors at the Ballard Mine and the Ballard Shop are 

shown in Figure 6-3 and Figure 6-4, respectively. 

There are several plant communities present at the Ballard Site as a result of variations in elevation, 

moisture, temperature, soil type, slope and aspect.  According to site-specific surveys and previous 

investigations of the Southeast Idaho phosphate resource area region including the Regional Investigation Report 

(MW, 1999) and the regional Area-wide Human Health and Ecological Risk Assessment (Tetra Tech, 2002), 

terrestrial plant communities include mixed conifer/aspen forest, sagebrush/grassland, aspen forest, and 

riparian/wetlands.  A 2009 vegetation survey and sampling event at the Ballard Site identified the dominant 

plant species to be comprised of sagebrush/grassland communities, and some aspen/conifer communities 

(see Appendix A2 of the RI/FS Work Plan).  Although it was previously noted that surface water bodies at 

the Ballard Site do not support fish populations, the existing surface water bodies at Ballard Site may be 

used as drinking water by transitory terrestrial wildlife.  The Ballard Site surface water bodies also support a 

variety of aquatic and benthic invertebrate species noted in Section 4.2.1.1 of Appendix A. 

Information regarding the potential for sensitive species to occur on the Ballard Site was obtained from the 

United States Fish and Wildlife Service (USFWS) and indicates that the Canada lynx (Lynx canadensis) is the 

only threatened or endangered species listed.  Additionally, the greater sage-grouse (Centrocercus urophasianus), 

listed as a candidate species, and the North American wolverine (Gulo luscus), listed as a proposed species, 

could both potentially occur on the Ballard Site. 
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Chemicals with concentrations that exceed ecological screening criteria were identified as refined 

constituents of potential ecological concern (COPECs) and were evaluated further in successive Tier I and 

Tier II ERAs.  Tier I and Tier II ERAs were conducted for the Ballard Site, as well as for background data.  

The Tier I ERA, also referred to as the screening ERA, quantitatively evaluated hazard estimates from 

refined COPECs for the Ballard Mine and the Ballard Shop.  The EPCs used in the Tier I ERA were based 

on maximum detected concentrations.  In the Tier II or baseline ERA, EPCs were based on the lower of 

the ProUCL recommended 95%, 97.5% or 99% UCL on the mean concentration, or the maximum 

concentration, for each COPEC in each medium.   

In order to provide a range of ecological HQs, two TRVs were determined for each avian and mammalian 

indicator receptor: (1) the TRVNOAEL is defined as the highest dose at which adverse effects are unlikely to 

occur; and (2) the TRVLOAEL is defined as the lowest dose at which a specific biological effect is expected to 

occur.  Exposures below the TRVLOAEL are unlikely to result in significant adverse effects to receptor 

populations, and exposures below the TRVNOAEL are not anticipated to result in adverse effects to ecological 

receptors with a high degree of confidence.  The Tier I ERA used only the TRVNOAEL, while both the 

TRVNOAEL and the TRVLOAEL were used to characterize the range of the potential adverse effects in the Tier 

II ERA.  Ecological hazards for each indicator receptor are presented in both the Tier I and Tier II ERAs as 

HQs for each chemical.     

6.3 LIVESTOCK RISK ASSESSMENT 

The LRA describes the methods used in, and results of, an evaluation of the potential hazards that selenium 

and other Site contaminants pose to livestock.  Currently, there is no State or federal guidance for 

conducting predictive risk assessments in livestock.  Therefore, ERA procedures described by USEPA 

under CERCLA (USEPA, 1997c) were used to quantitatively evaluate potential risks to livestock.   The 

primary livestock species that currently graze, or have historically grazed, on reclaimed mine sites in the 

Phosphate Resource Area are beef cattle and sheep.  Due to the uncertainty in modeling uptake and effects 

to specific livestock animals, it was assumed that one livestock indicator receptor would be sufficient to 

quantify potential hazards to livestock.  Beef cattle are more sensitive to selenium toxicity than are sheep, 

but cattle have a preference for grasses.  As a result, there are fewer documented cases of toxicity or 

mortality in beef cattle that have grazed on mine sites.  Beef cattle grazing on State and federal lands are a 

beneficial use of these lands, and the Sites are particularly attractive for cattle grazing due to the grass 

mixtures that are used for re-vegetation during post-mining reclamation.  While the perception is that sheep 

are the most sensitive livestock species to Site contaminants in plants, in actuality, they have a dietary 
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preference for forbs that may include selenium hyperaccumulator species.  Thus, toxic episodes involving 

sheep have occurred more often during authorized or unauthorized grazing on mine sites.  As noted in 

Section 5.2.1.1 of Appendix A, however, sheep grazing on the P4 Mine Sites is practiced under current Site 

management policies.  In addition, P4 has an active hyperaccumulator plant species eradication program to 

limit selenium uptake and toxicity in livestock and wildlife through plant consumption.  Based on current 

and anticipated future beef cattle grazing uses of the reclaimed P4 Mine Sites, the fact that horses do not 

graze on the P4 Mine Sites, and restrictions on sheep grazing on the P4 Mine Sites, beef cattle (Bos taurus) 

were selected as the indicator receptor for livestock in this LRA.   

CSMs for beef cattle were developed for the Ballard Mine and Ballard Shop as depicted in Figure 6-5 and 

Figure 6-6, respectively, because these portions of the Site are associated with different land characteristics.  

The Ballard Mine has in part re-vegetated with portions containing ample forage for beef cattle, and was 

sampled extensively for metals which are the primary contaminants of concern for the reclaimed phosphate 

mines.  In contrast, the Ballard Shop is developed, contains little or no forage for beef cattle, and was 

sampled for metals and organic chemicals.  Exposure pathways between beef cattle and contaminated media 

at the Ballard Mine that were deemed to be ‘complete’ are: incidental ingestion of upland soil, consumption 

of upland vegetation, and consumption of surface water (Figure 6-5).  As shown in Figure 6-6, exposure 

pathways between beef cattle and contaminated media at the Ballard Shop are either ‘complete but 

insignificant’ (i.e., for soil) because the area of the Ballard Shop is small relative to the Ballard Mine; or they 

are ‘incomplete’ (i.e., surface water and sediment) because these media are not present at the Ballard Shop.  

Based on the above, the Ballard Mine was quantitatively evaluated in this LRA, while the Ballard Shop was 

not quantitatively evaluated for potential risks to beef cattle. 

As described in Section 5.0 of Appendix A, this LRA was structured in a tiered manner with each tier 

presenting further refinements to the exposure and effects characterization steps used in the preceding tier.  

Following the identification of livestock chemicals of potential concern (LCOPCs), a Tier I LRA was 

performed that consisted of a conservative, screening-level risk evaluation to refine livestock LCOPCs and 

media of concern for further evaluation in the Tier II LRA.  The Tier II LRA consists of a Site-specific, 

baseline LRA that uses refined exposure assessment and effects characterization methods.  Due to the lack 

of livestock-specific soil and surface water screening values for many detected constituents, ecological 

screening values were conservatively used instead.  Additionally, TRVNOAEL and TRVLOAEL values from the 

ERA were used to characterize Tier I upper bound hazard estimates and the Tier II range of hazard 

estimates, respectively, in the LRA.  Results of the Tier II LRA will be used to identify the potential hazards 
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that current concentrations of selenium and other Site contaminants pose to livestock, and to assist in the 

refinement of BMPs for future livestock grazing at the P4 Mine Sites. 

6.4 ACCEPTABLE RISKS  

Acceptable risks for humans are summarized in the following statements.  For comparison purposes, 

theoretical excess upper bound ILCRs of 1 x 10-6, or less, associated with multi-media exposures are 

considered acceptable.  The 1 x 10-6 and 1 x 10-5 cancer risk levels are the generally-accepted point of 

departure carcinogenic risk for selection of remedial alternatives, for USEPA and IDEQ, respectively.  

According to the USEPA, sites with cancer risk estimates between 1 x 10-6 and 1 x 10-4 require risk 

management decisions; sites with cancer risk estimates greater than 1 x 10-4 usually require remediation or 

other measures to reduce potential exposures.  Noncancer HI values less than 1 are considered acceptable 

by the USEPA and IDEQ, provided uncertainties in the HI estimate are acceptable.  Sites with noncancer 

HI values greater than 1 usually require remediation or other measures to reduce potential exposures.  Sites 

and receptors with chemical-specific Tier I carcinogenic risk or noncarcinogenic hazard estimates above 

IDEQ’s and USEPA’s point of departure criteria were evaluated further in a Tier II HHRA.  

Acceptable risks for ecological receptors are summarized in the following statements.  For comparison 

purposes, HQ values less than 1 represent conditions that would not cause unacceptable ecological impacts.  

HQ values greater than 1 typically require further evaluation or remediation, or they may be deemed 

acceptable by risk managers depending upon site-specific conditions.  Sites and receptors with chemical-

specific Tier I HQ estimates above IDEQ’s and USEPA’s point of departure criteria were evaluated further 

in a Tier II ERA.  Acceptable risks for livestock have not been established; for this risk assessment, the HQ 

criterion for ecological receptors was applied to the evaluation of beef cattle.  

The above criteria were provided to assist the reader in interpreting the risk estimates presented in this 

report, as they served as the basis for any site action recommendations.  Screening of chemicals for the 

HHRA and ERA was conducted prior to performing any risk or hazard estimates, the results of which are 

presented in Table 6-1, Table 6-2, and Table 6-22 (all Section 6.0 tables are located at the end of the text).  

Detailed screening methods are described in Appendix A.  Risk estimates for human and ecological 

receptors exposed to media at the Ballard Mine, Ballard Shop, and background locations are summarized in 

Sections 6.4 and 6.5.  Risk estimates for livestock exposed to media at the Ballard Mine and background 

locations are summarized in Section 6.6.  Cumulative Tier I RME human health risk estimates for the 

Ballard Site and background data are presented in Tables 6-3 through 6-9.  Cumulative Tier II CTE human 

health risk estimates for the Ballard Site and background data are presented in Tables 6-10 through 6-15.  
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Cumulative Tier II RME human health incremental risk estimates for the Ballard Mine and background data 

are presented in Tables 6-16 through 6-20, and cumulative Tier II RME human health risk estimates for the 

Ballard Shop are presented in Table 6-21.  Ecological HQ estimates for amphibians exposed to Ballard 

Mine surface water are presented in Table 6-23.  Tier I ecological hazard estimates for the Ballard Site and 

background data are presented in Tables 6-24 through 6-26, and Tier II ecological hazard estimates for the 

Ballard Site and background data are presented in Tables 6-27 through 6-29.  Tier I and Tier II livestock 

hazard estimates for the Ballard Mine and background data are presented in Tables 6-30 through 6-33. 

6.5 SUMMARY OF HUMAN HEALTH RISK ESTIMATES 

Human health risk estimates calculated for the Ballard Site and background data are summarized in this 

section.  Potential human health risks were estimated for the current/future Native American, 

current/future recreational hunter, current/future recreational camper/hiker, hypothetical future resident 

and current/future seasonal rancher scenarios.  Tier I HHRA risk estimates for the Ballard Mine, as 

summarized in Section 6.5.1.1, were only calculated for the current/future Native American, current/future 

seasonal rancher and hypothetical future resident because these receptors are anticipated to have the highest 

exposures and risks of any receptors evaluated in this HHRA.  Tier II CTE-based and RME-based human 

health risk estimates were calculated for all five human receptors, as summarized in Section 6.5.2.  Tier I and 

Tier II HHRA risk estimates for the Ballard Shop, as summarized in Section 6.5.1.2, were only calculated for 

the hypothetical future resident because no soil COPCs were identified based on Tier I soil risk estimates, 

and the hypothetical future resident is the only receptor exposed to groundwater at the Ballard Shop.  

Potential radiological risks associated with uranium were evaluated for the hypothetical future resident in the 

Tier I HHRA, and were not evaluated in the Tier II HHRA because: (1) radiological exposure and risk 

estimates associated with uranium were calculated based on secular equilibrium modeling from total 

uranium concentrations, at the request of the A/Ts; (2) modeled activities of uranium daughter products 

from total uranium concentrations are highly conservative and uncertain; (3) potential site-specific risks 

associated with radiological materials are most accurately evaluated through the collection of site-specific 

radiation data; and (4) overly conservative risk estimates for uranium daughter products based on secular 

equilibrium modeling would mask the actual risk drivers for the Ballard Site.  Tier I radiological risk 

estimates for human receptors other than the hypothetical future resident will be presented in an Addendum 

to the Ballard Mine RI Report.  Detailed risk estimates for the Ballard Site and background concentrations 

are presented in Appendix A.   
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6.5.1 Tier I Risk Estimates  

Tier I human health risk estimates for applicable receptors exposed to environmental media at the Ballard 

Site and background are described below and summarized in Tables 6-3 through 6-9. 

6.5.1.1 Ballard Mine  

Current/Future Native American 

Cumulative Tier I RME ILCR and noncancer HI estimates for a current/future Native American across all 

exposure media at the Ballard Mine are 8 x 10-3 and 591, respectively, as shown in Table 6-3.  The primary 

contributor to a cumulative Tier I RME ILCR estimate for the current/future Native American in excess of 

IDEQ’s and USEPA’s acceptable risk criteria is arsenic in upland soil that is incidentally ingested by the 

current/future Native American, Ballard Mine surface water incidentally ingested by the current/future 

Native American, and culturally significant plants harvested from riparian soil.  Primary contributors to a 

cumulative Tier I RME hazard estimate for the current/future Native American in excess of IDEQ’s and 

USEPA’s acceptable hazard criterion of 1, in order of decreasing contribution to the HQ, are vanadium, 

nickel, thallium, arsenic, cobalt, antimony, cadmium, molybdenum, selenium, and manganese in culturally 

significant plants harvested from riparian soil; and vanadium and thallium in upland soil that is incidentally 

ingested by the current/future Native American.  Additional COPCs that are associated with HQs > 1 are 

bolded in Table 6-3. 

Based on the above Tier I HHRA results and information presented in Table 6-3, upland soil, riparian soil, 

surface water, culturally significant plants grown in upland and riparian soil and aquatic plants grown in 

sediment were further evaluated in a Tier II HHRA for the current/future Native American.  The following 

medium-specific COPCs were eliminated from further consideration in the Tier II HHRA for the 

current/future Native American as their HQs were less than 1: culturally significant plants grown in upland 

soil (molybdenum, nickel, and vanadium), culturally significant plants grown in riparian soil (zinc), elk (all 

COPCs), upland soil that is incidentally ingested by the current/future Native American (antimony, 

cadmium, cobalt, manganese, molybdenum, nickel, selenium, and uranium), riparian soil that is incidentally 

ingested by the current/future Native American (antimony, cadmium, cobalt, manganese, molybdenum, 

nickel, selenium, thallium, and zinc), aquatic plants grown in sediment (antimony, chromium, cobalt, nickel, 

and uranium), and Ballard Mine surface water (chromium, cobalt, manganese, molybdenum, selenium, and 

uranium). 
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Hypothetical Future Resident 

Cumulative Tier I RME ILCR and noncancer HI estimates for a hypothetical future resident across all 

exposure media at the Ballard Mine are 2 x 10-1 and 636, respectively, as shown in Table 6-4.  Primary 

contributors to a cumulative Tier I RME ILCR estimate for the hypothetical future resident in excess of 

IDEQ’s and USEPA’s acceptable risk criteria are arsenic in fruits and vegetables grown in upland soil and 

irrigated with Ballard Mine groundwater, in upland soil incidentally ingested by the hypothetical future 

resident and in Ballard Mine groundwater used as a drinking water source by the hypothetical future 

resident; radium-226 and decay products in upland soil and radon-222 in indoor air.  Primary contributors to 

a cumulative Tier I RME hazard estimate for the hypothetical future resident in excess of IDEQ’s and 

USEPA’s acceptable hazard criterion, in order of decreasing contribution to the HI, are selenium, 

molybdenum, thallium, arsenic and antimony in fruits and vegetables harvested from upland soil and that 

have been irrigated with Ballard Mine groundwater; vanadium and thallium in upland soil incidentally 

ingested by the hypothetical future resident; and selenium and thallium in Ballard Mine groundwater used as 

a drinking water source by the hypothetical future resident.  Additional COPCs that are associated with 

HQs > 1 are bolded in Table 6-4. 

Based on the above Tier I HHRA results, upland soil, groundwater, and fruits and vegetables grown in 

upland soil with groundwater irrigation were further evaluated in a Tier II HHRA for hypothetical future 

residents.  The following medium-specific COPCs were eliminated from further consideration in the Tier II 

HHRA for hypothetical future residents as their HQs were less than 1: fruits and vegetables grown in 

upland soil (chromium), upland soil incidentally ingested by the hypothetical future resident (antimony, 

cadmium, cobalt, manganese, molybdenum, nickel, selenium, and uranium), and in Ballard Mine 

groundwater used as a drinking water source by the hypothetical future resident (chromium and 

manganese). 

Current/Future Seasonal Rancher 

Cumulative Tier I RME ILCR and noncancer HI estimates for a current/future seasonal rancher across all 

exposure media at the Ballard Mine are 8 x 10-4 and 167, respectively, as shown in Table 6-5.  The primary 

contributor to a cumulative Tier I RME ILCR estimate for the current/future seasonal rancher in excess of 

IDEQ’s and USEPA’s acceptable risk criteria is arsenic in cattle that have grazed on upland soil and that 

have ingested groundwater, in upland soil that is incidentally ingested by the current/future seasonal 

rancher, and groundwater.  Primary contributors to a cumulative Tier I RME hazard estimate for the 

current/future seasonal rancher in excess of IDEQ’s and USEPA’s acceptable hazard criterion, in order of 

decreasing contribution to the HI, are thallium, cobalt and selenium in cattle that have grazed on upland soil 
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and that have ingested Ballard Mine groundwater; and selenium, thallium, and arsenic in Ballard Mine 

groundwater used as a drinking water source by the current/future seasonal rancher.  Additional COPCs 

that are associated with HQs > 1 are bolded in Table 6-5. 

Based on the above Tier I HHRA results, upland soil that is incidentally ingested by the current/future 

seasonal rancher, Ballard Mine groundwater used as a drinking water source by the current/future seasonal 

rancher, and ingestion of cattle grazed on upland soil with surface water and groundwater as a water source, 

were further evaluated in a Tier II HHRA for hypothetical future seasonal ranchers.  The following 

medium-specific COPCs were eliminated from further consideration in the Tier II HHRA for hypothetical 

future seasonal ranchers as their HQs were less than 1: cattle grazing on upland soil and that have ingested 

Ballard Mine surface water or groundwater (antimony, chromium, manganese, molybdenum, and uranium), 

in upland soil that is incidentally ingested by the current/future seasonal rancher (antimony, cadmium, 

cobalt, manganese, molybdenum, nickel, selenium, thallium, uranium, and vanadium), and in Ballard Mine 

groundwater used as a drinking water source by the current/future seasonal rancher (chromium and 

manganese). 

6.5.1.2 Ballard Shop 

Hypothetical Future Resident 

Cumulative Tier I RME ILCR and noncancer HI estimates for a hypothetical future resident across all 

exposure media at the Ballard Shop are 3 x 10-5 and 12, respectively as shown in Table 6-6.  Primary 

contributors to a cumulative Tier I RME ILCR estimate for the hypothetical future resident equal to or in 

excess of IDEQ’s and USEPA’s acceptable risk criteria are naphthalene in indoor air following vapor 

intrusion from upland Ballard Shop soil, and trichloroethene in fruits and vegetables irrigated with Ballard 

Shop groundwater.  The primary contributor to a cumulative Tier I RME hazard estimate for the 

hypothetical future resident in excess of IDEQ’s and USEPA’s acceptable hazard criterion is 1,2,4-

trimethylbenzene in indoor air following vapor intrusion from upland Ballard Shop soil. 

Based on the above Tier I HHRA results, indoor air following vapor intrusion from upland soil and fruits 

and vegetables grown in upland soil and irrigated with Ballard Shop groundwater were further evaluated in a 

Tier II HHRA for hypothetical future residents.  The following medium-specific COPCs were eliminated 

from further consideration in the Tier II HHRA for the hypothetical future resident as the risks were below 

the criteria: indoor air following vapor intrusion from Ballard Shop groundwater (all COPCs), fruits and 

vegetables in upland soil and irrigated with groundwater (naphthalene), upland soil incidentally ingested by 
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the hypothetical future resident (naphthalene and 1,2,4-trimethylbenzene), and Ballard Shop groundwater 

used as a drinking water source by the hypothetical future resident (trichloroethene). 

6.5.1.3 Background 

Current/Future Native American 

Cumulative Tier I RME ILCR and noncancer HI estimates for a current/future Native American across all 

exposure media at background sample locations are 8 x 10-3 and 195 as shown in Table 6-7.  The primary 

contributor to a cumulative Tier I RME ILCR estimate for the current/future Native American in excess of 

IDEQ’s and USEPA’s acceptable risk criteria is arsenic in upland soil incidentally ingested by the 

current/future Native American and culturally significant plants harvested from upland soil.  Primary 

contributors to a cumulative Tier I RME hazard estimate for the current/future Native American in excess 

of IDEQ’s and USEPA’s acceptable hazard criterion, in order of decreasing contribution to the HI, are 

cobalt, manganese, arsenic, cadmium, and vanadium in culturally significant plants harvested from upland 

soil.  Additional COPCs that are associated with HQs > 1 are bolded in Table 6-7. 

Hypothetical Future Resident 

Cumulative Tier I RME ILCR and noncancer HI estimates for a hypothetical future resident across all 

exposure media from background sample locations are 8 x 10-3 and 205, respectively as shown in Table 6-8.  

The primary contributor to a cumulative Tier I RME ILCR estimate for the hypothetical future resident in 

excess of IDEQ’s and USEPA’s acceptable risk criteria is arsenic in fruits and vegetables grown in upland 

soil and irrigated with groundwater, in in upland soil incidentally ingested by the hypothetical future 

resident, and in groundwater used as a drinking water source by the hypothetical future resident.  Primary 

contributors to a cumulative Tier I RME hazard estimate for the hypothetical future resident in excess of 

IDEQ’s and USEPA’s acceptable hazard criterion, in order of decreasing contribution to the HI, are cobalt, 

manganese, arsenic, antimony, and vanadium in fruits and vegetables grown in upland soil and irrigated with 

Ballard Mine groundwater.  Additional COPCs that are associated with HQs > 1 are bolded in Table 6-8. 

Current/Future Seasonal Rancher 

Cumulative Tier I RME ILCR and noncancer HI estimates for a current/future seasonal rancher across all 

exposure media at background sample locations are 9 x 10-5 and 17, respectively as shown in Table 6-9.  

The primary contributor to a cumulative Tier I RME ILCR estimate for the current/future seasonal rancher 

in excess of IDEQ’s and USEPA’s acceptable risk criteria is arsenic in cattle that have grazed on upland soil 

and that have groundwater as a water source, in upland soil incidentally ingested by the current/future 

seasonal rancher, and in groundwater used as a drinking water source by the current/future seasonal 
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rancher.  Primary contributors to a cumulative Tier I RME hazard estimate for the current/future seasonal 

rancher in excess of IDEQ’s and USEPA’s acceptable hazard criterion, in order of decreasing contribution 

to the HI, are thallium and cobalt in cattle that have grazed on upland soil and used groundwater as a water 

source.  Additional COPCs that are associated with HQs > 1 are bolded in Table 6-9. 

6.5.2 Tier II Risk Estimates (CTE and RME) 

Tier II human health CTE and RME risk estimates for applicable receptors exposed to environmental 

media at the Ballard Site and background are described below and summarized in Tables 6-10 through 6-21. 

6.5.2.1 Ballard Mine - CTE 

Current/Future Native American - CTE 

Cumulative Tier II CTE ILCR and noncancer HI estimates for a current/future Native American across all 

exposure media at the Ballard Mine are 3 x 10-4 and 45, respectively as shown in Table 6-10.  The primary 

contributor to a cumulative Tier II CTE ILCR estimate for the current/future Native American in excess of 

IDEQ’s and USEPA’s acceptable risk criteria is arsenic in upland soil incidentally ingested by the 

current/future Native American and in culturally significant plants harvested from riparian soil.  Primary 

contributors to a cumulative Tier II RME hazard estimate for the current/future Native American in excess 

of IDEQ’s and USEPA’s acceptable hazard criterion, in order of decreasing contribution to the HI, are 

vanadium, thallium, cobalt, arsenic, and nickel in culturally significant plants harvested from riparian soil.  

Additional COPCs that are associated with HQs > 1 are bolded in Table 6-10.     

Hypothetical Future Resident - CTE 

Cumulative Tier II CTE ILCR and noncancer HI estimates for a hypothetical future resident across all 

exposure media at the Ballard Mine are 2 x 10-4 and 21, respectively, as shown in Table 6-11.  The primary 

contributor to a cumulative Tier II CTE ILCR estimate for the hypothetical future resident in excess of 

IDEQ’s and USEPA’s acceptable risk criteria is arsenic in fruits and vegetables grown in upland soil and 

irrigated with groundwater, in upland soil incidentally ingested by the hypothetical future resident, and in 

Ballard Mine groundwater used as a drinking water source by the hypothetical future resident.  Primary 

contributors to a cumulative Tier II CTE hazard estimate for the hypothetical future resident in excess of 

IDEQ’s and USEPA’s acceptable hazard criterion, in order of decreasing contribution to the HI, are 

thallium, selenium, antimony, and arsenic in fruits and vegetables grown in upland soil and irrigated with 

Ballard Mine groundwater; and selenium in groundwater used as a drinking water source by the hypothetical 

future resident.  Additional COPCs that are associated with HQs > 1 are bolded in Table 6-11. 
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Current/Future Seasonal Rancher - CTE 

Cumulative Tier II CTE ILCR and noncancer HI estimates for a current/future seasonal rancher across all 

exposure media at the Ballard Mine are 2 x 10-5 and 12, respectively, as shown in Table 6-12.  The primary 

contributor to a cumulative Tier II CTE ILCR estimate for the current/future seasonal rancher in excess of 

IDEQ’s and USEPA’s acceptable risk criteria is arsenic in groundwater used as a drinking water source by 

the current/future seasonal rancher, and in cattle that have grazed on upland soil and that have ingested 

surface water or groundwater.  The primary contributor to a cumulative Tier II CTE hazard estimate for the 

current/future seasonal rancher in excess of IDEQ’s and USEPA’s acceptable hazard criterion is thallium in 

cattle that have been on upland soil and that have ingested groundwater or surface water.  

Current/Future Recreational Hunter - CTE 

Cumulative Tier II CTE ILCR and noncancer HI estimates for a current/future recreational hunter across 

all exposure media at the Ballard Mine are 4 x 10-8 and 0.007, respectively, as shown in Table 6-13.  These 

ILCR and HI estimates are below IDEQ’s and USEPA’s acceptable risk and hazard criteria.    

Current/Future Recreational Camper / Hiker - CTE 

Cumulative Tier II CTE ILCR and noncancer HI estimates for a current/future recreational camper / hiker 

across all exposure media at the Ballard Mine are 4 x 10-8 and 0.004, respectively, as shown in Table 6-14.  

These ILCR and HI estimates are below IDEQ’s and USEPA’s acceptable risk and hazard criteria. 

6.5.2.2 Ballard Shop - CTE 

Hypothetical Future Resident - CTE 

Cumulative Tier II CTE ILCR and noncancer HI estimates for a hypothetical future resident across all 

exposure media at the Ballard Shop are 3 x 10-6 and 5, respectively, as shown in Table 6-15.  The primary 

contributor to a cumulative Tier II CTE ILCR estimate for the hypothetical future resident in excess of 

IDEQ’s and USEPA’s acceptable risk criteria is naphthalene in indoor air following vapor intrusion from 

upland Ballard Shop soil.  The primary contributor to a cumulative Tier II CTE hazard estimate for the 

hypothetical future resident in excess of IDEQ’s and USEPA’s acceptable hazard criterion is 1,2,4-

trimethylbenzene in indoor air following vapor intrusion from upland Ballard Shop soil. 

6.5.2.3 Ballard Mine - RME 

Current/Future Native American - RME 

Cumulative Tier II RME ILCR and noncancer HI estimates for a current/future Native American across all 

exposure media at the Ballard Mine are 5 x 10-3 and 231, respectively, as shown in Table 6-16.  The primary 

contributor to a cumulative Tier II RME ILCR estimate for the current/future Native American in excess 
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of IDEQ’s and USEPA’s acceptable risk criteria is arsenic in upland soil incidentally ingested by the 

current/future Native American, in Ballard Mine surface water incidentally ingested by the current/future 

Native American, and in culturally significant plants harvested from riparian soil.  Primary contributors to a 

cumulative Tier II RME hazard estimate for the current/future Native American in excess of IDEQ’s and 

USEPA’s acceptable hazard criterion, in order of decreasing contribution to the HI, are vanadium, thallium, 

cobalt, arsenic, nickel, and antimony in culturally significant plants harvested from riparian soil.  Additional 

COPCs that are associated with HQs > 1 are bolded in Table 6-16. 

Hypothetical Future Resident - RME 

Cumulative Tier II RME ILCR and noncancer HI estimates for a hypothetical future resident across all 

exposure media at the Ballard Mine are 3 x 10-3 and 103, respectively, as shown in Table 6-17.  The primary 

contributor to a cumulative Tier II RME ILCR estimate for the hypothetical future resident in excess of 

IDEQ’s and USEPA’s acceptable risk criteria is arsenic in fruits and vegetables grown in upland soil that 

have been irrigated with Ballard Mine groundwater, in upland soil incidentally ingested by the hypothetical 

future resident, and in Ballard Mine groundwater used a drinking water source by the hypothetical future 

resident.  Primary contributors to a cumulative Tier II RME hazard estimate for the hypothetical future 

resident in excess of IDEQ’s and USEPA’s acceptable hazard criterion, in order of decreasing contribution 

to the HI, are thallium, selenium, antimony, and arsenic in fruits and vegetables grown in upland soil and 

irrigated with Ballard Mine groundwater; and selenium, arsenic, and thallium in Ballard Mine groundwater 

used as a drinking water source by the hypothetical future resident.  Additional COPCs that are associated 

with HQs > 1 are bolded in Table 6-17. 

Current/Future Seasonal Rancher - RME 

Cumulative Tier II RME ILCR and noncancer HI estimates for a current/future seasonal rancher across all 

exposure media at the Ballard Mine are 3 x 10-4 and 46, respectively, as shown in Table 6-18.  The primary 

contributor to a cumulative Tier II RME ILCR estimate for the current/future seasonal rancher in excess of 

IDEQ’s and USEPA’s acceptable risk criteria is arsenic in cattle that have grazed on upland soil and that 

have ingested Ballard Mine groundwater or surface water, in upland soil incidentally ingested by the 

current/future seasonal rancher, and in Ballard Mine groundwater used as a drinking water source by the 

current/future seasonal rancher.  Primary contributors to a cumulative Tier II RME hazard estimate for the 

current/future seasonal rancher in excess of IDEQ’s and USEPA’s acceptable hazard criterion, in order of 

decreasing contribution to the HI, are thallium and cobalt in cattle that have been grazed on upland soil and 

that have ingested Ballard Mine groundwater or surface water.  Additional COPCs that are associated with 

HQs > 1 are bolded in Table 6-18.  
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Current/Future Recreational Hunter - RME 

Cumulative Tier II RME ILCR and noncancer HI estimates for a current/future recreational hunter across 

all exposure media at the Ballard Mine are 7 x 10-7 and 0.03, respectively, as shown in Table 6-19.  These 

ILCR and HI estimates are below IDEQ’s and USEPA’s acceptable risk and hazard criteria.    

Current/Future Recreational Camper / Hiker - RME 

Cumulative Tier II RME ILCR and noncancer HI estimates for a current/future recreational camper / hiker 

across all exposure media at the Ballard Mine are 1 x 10-6 and 0.04, respectively, as shown in Table 6-20.  

These ILCR and HI estimates are below IDEQ’s and USEPA’s acceptable risk and hazard criteria. 

6.5.2.4 Ballard Shop - RME 

Hypothetical Future Resident - RME 

Cumulative Tier II RME ILCR and noncancer HI estimates for a hypothetical future resident across all 

exposure media at the Ballard Shop are 1 x 10-5 and 5, respectively, as shown in Table 6-21.  The primary 

contributors to a cumulative Tier II RME ILCR estimate for the hypothetical future resident equal to or in 

excess of IDEQ’s and USEPA’s acceptable risk criteria are naphthalene in indoor air following vapor 

intrusion from upland Ballard Shop soil, and trichloroethene  in fruits and vegetables irrigated with Ballard 

Shop groundwater.  The primary contributor to a cumulative Tier II RME hazard estimate for the 

hypothetical future resident in excess of IDEQ’s and USEPA’s acceptable hazard criterion is 1,2,4-

trimethylbenzene in indoor air following vapor intrusion from upland Ballard Shop soil. 

6.5.2.5 Background - RME 

Current/Future Native American - RME 

Cumulative Tier II RME ILCR and noncancer HI estimates for a current/future Native American across all 

exposure media collected from background sample locations are 6 x 10-3 and 148, respectively, as shown in 

Table 6-16.  The primary contributor to a cumulative Tier II RME ILCR estimate for the current/future 

Native American in excess of IDEQ’s and USEPA’s acceptable risk criteria is arsenic in upland soil 

incidentally ingested by the current/future Native American and in culturally significant plants harvested 

from upland soil.  Primary contributors to a cumulative Tier II RME hazard estimate for the current/future 

Native American in excess of IDEQ’s and USEPA’s acceptable hazard criterion, in order of decreasing 

contribution to the HI, are thallium, cobalt, antimony, arsenic, vanadium, and manganese  in culturally 

significant plants harvested from riparian soil.  Additional COPCs that are associated with HQs > 1 are 

bolded in Table 6-16. 
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Hypothetical Future Resident - RME 

Cumulative Tier II RME ILCR and noncancer HI estimates for a hypothetical future resident across all 

exposure media from background sample locations are 6 x 10-3 and 153, respectively, as shown in Table 

6-17.  The primary contributor to a cumulative Tier II RME ILCR estimate for the hypothetical future 

resident in excess of IDEQ’s and USEPA’s acceptable risk criteria is arsenic in fruits and vegetables grown 

in upland soil and irrigated with groundwater, in upland soil incidentally ingested by the hypothetical future 

resident, and in groundwater used as a drinking water source by the hypothetical future resident.  Primary 

contributors to a cumulative Tier II RME hazard estimate for the hypothetical future resident in excess of 

IDEQ’s and USEPA’s acceptable hazard criteria, in order of decreasing contribution to the HI, are arsenic 

and antimony in fruits and vegetables grown in upland soil and irrigated with groundwater.  Additional 

COPCs that are associated with HQs > 1 are bolded in Table 6-17. 

Current/Future Seasonal Rancher - RME 

Cumulative Tier II RME ILCR and noncancer HI estimates for a current/future seasonal rancher across all 

exposure media from background sample locations are 6 x 10-5 and 11, respectively, as shown in Table 6-18.  

The primary contributor to a cumulative Tier II RME ILCR estimate for the current/future seasonal 

rancher in excess of IDEQ’s and USEPA’s acceptable risk criteria is arsenic in cattle that have grazed on 

upland soil and that have ingested surface water or groundwater, in upland soil incidentally ingested by the 

current/future seasonal rancher, and in surface water or groundwater used as a drinking water source by the 

current/future seasonal rancher.  Primary contributors to a cumulative Tier II RME hazard estimate for the 

current/future seasonal rancher in excess of IDEQ’s and USEPA’s acceptable hazard criterion, in order of 

decreasing contribution to the HI, are thallium and cobalt in cattle that have been grazed on upland soil and 

that have ingested surface water or groundwater.  Additional COPCs that are associated with HQs > 1 are 

bolded in Table 6-18. 

Current/Future Recreational Hunter - RME 

Cumulative Tier II RME ILCR and noncancer HI estimates for a current/future recreational hunter across 

all exposure media at the Ballard Mine are 3 x 10-7 and 0.005, respectively, as shown in Table 6-19.  These 

ILCR and HI estimates are below IDEQ’s and USEPA’s acceptable risk and hazard criteria.    

Current/Future Recreational Camper / Hiker - RME 

Cumulative Tier II RME ILCR and noncancer HI estimates for a current/future recreational camper /hiker 

across all exposure media at the Ballard Mine are 4 x 10-7 and 0.006, respectively, as shown in Table 6-20.  

These ILCR and HI estimates are below IDEQ’s and USEPA’s acceptable risk and hazard criteria. 
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6.5.2.6 Incremental Risks and Hazards 

Current/Future Native American  

Cumulative incremental Tier II RME ILCR and noncancer HI estimates for a current/future recreational 

hunter across all exposure media at the Ballard Mine are 1 x 10-3 and 150, respectively, as shown in Table 

6-16.  The primary contributor to a cumulative incremental Tier II RME ILCR estimate for the 

current/future Native American in excess of IDEQ’s and USEPA’s acceptable risk criteria is arsenic in 

upland soil incidentally ingested by the current/future Native American, in Ballard Mine surface water, and 

in culturally significant plants harvested from riparian soil.  Primary contributors to a cumulative incremental 

Tier II RME hazard estimate for the current/future Native American in excess of IDEQ’s and USEPA’s 

acceptable hazard criteria, in order of decreasing contribution to the HI, are uranium, selenium and 

antimony in culturally significant plants harvested from upland soil.  Additional COPCs that are associated 

with HQs > 1 are bolded in Table 6-16.     

Hypothetical Future Resident - RME 

Cumulative incremental Tier II RME ILCR and noncancer HI estimates for a hypothetical future resident 

across all exposure media at the Ballard Mine are 3 x 10-4 and 54, respectively, as shown in Table 6-17.  The 

primary contributor to a cumulative incremental Tier II RME ILCR estimate for the hypothetical future 

resident in excess of IDEQ’s and USEPA’s acceptable risk criteria is arsenic in upland soil incidentally 

ingested by the hypothetical future resident and in groundwater used as a drinking water source by the 

hypothetical future resident.  Primary contributors to a cumulative incremental Tier II RME hazard estimate 

for the hypothetical future resident in excess of IDEQ’s and USEPA’s acceptable hazard criteria, in order of 

decreasing contribution to the HI, are thallium, selenium, and molybdenum in fruits and vegetables grown 

in upland soil and irrigated with Ballard Mine groundwater; and selenium and arsenic in Ballard Mine in 

groundwater used as a drinking water source by the hypothetical future resident. 

Current/Future Seasonal Rancher - RME 

Cumulative incremental Tier II RME ILCR and noncancer HI estimates for a current/future seasonal 

rancher across all exposure media at the Ballard Mine are 2 x 10-4 and 36, respectively, as shown in Table 

6-18.  The primary contributor to a cumulative incremental Tier II RME ILCR estimate for the 

current/future seasonal rancher in excess of IDEQ’s and USEPA’s acceptable risk criteria is arsenic in cattle 

that have been grazed on upland soil and have ingested groundwater or surface water, in upland soil 

incidentally ingested by the current/future seasonal rancher, and in groundwater used as a drinking water 

source by the current/future seasonal rancher.  Primary contributors to a cumulative incremental Tier II 

RME hazard estimate for the current/future seasonal rancher in excess of IDEQ’s and USEPA’s acceptable 
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hazard criteria, in order of decreasing contribution to the HI, are thallium and selenium in cattle that have 

grazed on upland soil and have ingested groundwater or surface water.  

Current/Future Recreational Hunter - RME 

Cumulative incremental Tier II RME ILCR and noncancer HI estimates for a current/future recreational 

hunter across all exposure media at the Ballard Mine are 4 x 10-7 and 0.03, respectively, as shown in Table 

6-19.  These ILCR and HI estimates are below IDEQ’s and USEPA’s acceptable risk and hazard criteria.    

Current/Future Recreational Camper / Hiker - RME 

Cumulative incremental Tier II RME ILCR and noncancer HI estimates for a current/future recreational 

camper / hiker across all exposure media at the Ballard Mine are 6 x 10-7 and 0.03, respectively, as shown in 

Table 6-20.  These ILCR and HI estimates are below IDEQ’s and USEPA’s acceptable risk and hazard 

criteria. 

6.6 SUMMARY OF ECOLOGICAL HAZARD ESTIMATES 

Potential ecological hazards for receptors exposed to COPECs in environmental media at the Ballard Site 

and background locations are summarized in this section.  Tier I and Tier II cumulative ecological hazard 

estimates for upper trophic level receptors exposed to COPECs in environmental media at the Ballard Site 

are presented in Sections 6.6.1 and 6.6.2, respectively.  Hazard estimates for amphibians exposed to 

COPECs in surface water at the Ballard Mine are presented in Section 6.6.1.1.  Detailed ecological hazard 

estimates for Ballard Site and background locations are presented in Appendix A.  

6.6.1 Tier I Ecological Hazard Estimates 

Tier I ecological hazard estimates for applicable receptors exposed to environmental media at the Ballard 

Site and background locations are described below and summarized in Tables 6-23 through 6-26. 

6.6.1.1 Ballard Mine 

Amphibians 

Chemical-specific HQs for amphibians exposed to surface water COPECs at the Ballard Mine range from 

<1 to 101, as shown in Table 6-23.  Surface water COPECs with HQs higher than IDEQ’s and USEPA’s 

acceptable hazard criterion include barium, boron, cadmium, manganese, selenium, and uranium. 

Long-tailed Vole 

The NOAEL-based Tier I HQ estimates for the long-tailed vole exposed to Ballard Mine upland surface 

soil, surface water, and vegetation range from 0.00011 to 804, as shown in Table 6-24.  Chemicals with Tier 

I hazard estimates exceeding an HQ of 10 for the long-tailed vole, in order of decreasing magnitude, are 
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selenium, molybdenum, and thallium.  Additional chemicals with Tier I HQs for the long-tailed vole that 

exceed the ecological hazard criterion of 1, in order of decreasing magnitude, are nickel, arsenic, manganese, 

cadmium, total chromium, antimony, vanadium, copper, and zinc.  

Elk 

The NOAEL-based Tier I HQ estimates for elk exposed to Ballard Mine upland surface soil, surface water, 

and vegetation range from 0.0000011 to 0.54, as shown in Table 6-24.  These HQ estimates are all less than 

the ecological hazard criterion of 1; therefore, the elk was eliminated from further consideration in the Tier 

II ERA. 

American Goldfinch 

The NOAEL-based Tier I HQ estimates for the American goldfinch exposed to Ballard Mine upland 

surface soil, surface water, and vegetation range from 0.00017 to 356, as shown in Table 6-24.  Chemicals 

with Tier I hazard estimates exceeding an HQ of 10 for the American goldfinch, in order of decreasing 

magnitude, are selenium, vanadium, and molybdenum.  Additional chemicals with Tier I HQs for the 

American goldfinch that exceed the ecological hazard criterion of 1, in order of decreasing magnitude, are 

total chromium, cadmium, nickel, copper, arsenic, zinc, and manganese.   

Deer Mouse 

The NOAEL-based Tier I HQ estimates for the deer mouse exposed to Ballard Mine upland surface soil, 

surface water, and vegetation, and modeled invertebrates, range from 0.00011 to 341, as shown in Table 6-

24.  Chemicals with Tier I hazard estimates exceeding an HQ of 10 for the deer mouse, in order of 

decreasing magnitude, are selenium, molybdenum, thallium, cadmium, nickel, and antimony.  Additional 

chemicals with Tier I HQs for the deer mouse that exceed the ecological hazard criterion of 1, in order of 

decreasing magnitude, are total chromium, uranium, arsenic, manganese, copper, vanadium, and zinc.   

Raccoon 

The NOAEL-based Tier I HQ estimates for a raccoon exposed to Ballard Mine riparian surface soil, surface 

water, sediment and vegetation, and modeled terrestrial small vertebrates and invertebrates and aquatic 

invertebrates, range from 0.000061 to 4.1, as shown in Table 6-24.  Chemicals with Tier I HQs for the 

raccoon that exceed the ecological hazard criterion of 1, in order of decreasing magnitude, are selenium and 

nickel. 
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American Robin 

The NOAEL-based Tier I HQ estimates for an American robin exposed to Ballard Mine upland surface 

soil, surface water, and vegetation, and modeled invertebrates, range from 0.00010 to 96, as shown in Table 

6-24.  Chemicals with Tier I hazard estimates exceeding an HQ of 10 for the American robin, in order of 

decreasing magnitude, are selenium, vanadium, and cadmium.  Additional chemicals with Tier I HQs for the 

American robin that exceed the ecological hazard criterion of 1, in order of decreasing magnitude, are 

nickel, molybdenum, total chromium, copper, zinc, and silver.   

Mallard Duck 

The NOAEL-based Tier I HQ estimates for a mallard duck exposed to Ballard Mine surface water, 

sediment and vegetation, and modeled aquatic plants and invertebrates, range from 0.0018 to 44, as shown 

in Table 6-24.  The only chemical with Tier I hazard estimate exceeding an HQ of 10 for the mallard duck 

is selenium.  One additional chemical, vanadium, had an HQ exceeding the ecological hazard criterion of 1. 

Mink 

The NOAEL-based Tier I HQ estimates for a mink exposed to Ballard Mine riparian surface soil, surface 

water, and sediment, and modeled terrestrial small vertebrates and aquatic invertebrates, range from 0.023 to 

418, as shown in Table 6-24.  Chemicals with Tier I hazard estimates exceeding an HQ of 10 for the mink, 

in order of decreasing magnitude, are selenium, thallium, molybdenum, total chromium, nickel, antimony, 

cadmium, and vanadium.  Additional chemicals with Tier I HQs for the mink that exceed the ecological 

hazard criterion of 1, in order of decreasing magnitude, are copper, zinc, and uranium. 

Coyote 

The NOAEL-based Tier I HQ estimates for a coyote exposed to Ballard Mine upland surface soil, surface 

water, and vegetation, and modeled small mammals and invertebrates, range from 0.0000033 to 4.0, as 

shown in Table 6-24.  Chemicals with Tier I HQs for the coyote that exceed the ecological hazard criterion 

of 1, in order of decreasing magnitude, are molybdenum, thallium, and selenium.   

Great Blue Heron 

The NOAEL-based Tier I HQ estimates for a great blue heron exposed to Ballard Mine riparian surface 

soil, surface water, and sediment, and modeled terrestrial small vertebrates and aquatic invertebrates, range 

from 0.00029 to 34, as shown in Table 6-24.  The only chemical with Tier I hazard estimates exceeding an 

HQ of 10 for the great blue heron is selenium.  Additional chemicals with Tier I HQs for the great blue 

heron that exceed the ecological hazard criterion of 1, in order of decreasing magnitude, are vanadium, 

cadmium, total chromium, and nickel. 
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Northern Harrier 

The NOAEL-based Tier I HQ estimates for a northern harrier exposed to Ballard Mine upland surface soil 

and surface water, and modeled terrestrial small vertebrates, range from 0.000036 to 3.3, as shown in Table 

6-24.  Chemicals with Tier I HQs for the northern harrier that exceed the ecological hazard criterion of 1, in 

order of decreasing magnitude, are vanadium and selenium.     

6.6.1.2 Ballard Shop 

Long-tailed Vole 

The NOAEL-based Tier I HQ estimates for a long-tailed vole exposed to Ballard Shop surface soil range 

from 0.00086 to 2.3, as shown in Table 6-25.  The only chemical with a Tier I HQ estimate exceeding the 

ecological hazard criterion of 1 is 1,2,4-trimethylbenzene.       

American Goldfinch 

The NOAEL-based Tier I HQ estimates for an American goldfinch exposed to Ballard Shop surface soil 

range from 0.044 to 0.16, as shown in Table 6-25.  The HQ estimates for the American goldfinch exposed 

to Ballard Shop surface soil are all less than the ecological hazard criterion of 1; therefore, the American 

goldfinch was eliminated from further consideration in the Tier II ERA for the Ballard Shop.      

Deer Mouse 

The NOAEL-based Tier I HQ estimates for a deer mouse exposed to Ballard Shop surface soil range from 

0.00041 to 1.0, as shown in Table 6-25, while the NOAEL-based Tier I HQ estimates for the deer mouse 

exposed to volatile constituents in air inside burrows in Ballard Shop soil ranged from 0.00000071 to 0.21.  

No HQ estimate for the deer mouse exposed to Ballard Shop surface soil exceeds the ecological hazard 

criterion of 1; therefore, the deer mouse was eliminated from further consideration in the Tier II ERA for 

the Ballard Shop. 

American Robin 

The NOAEL-based Tier I HQ estimates for an American robin exposed to Ballard Shop surface soil range 

from 0.0066 to 0.028, as shown in Table 6-25.  The HQ estimates for the American robin exposed to 

Ballard Shop surface soil are all less than the ecological hazard criterion of 1; therefore, the American robin 

was eliminated from further consideration in the Tier II ERA for the Ballard Shop.     

6.6.1.3 Background 

Long-tailed Vole 

The NOAEL-based Tier I HQ estimates for the long-tailed vole exposed to upland surface soil, surface 

water, and vegetation from background locations range from 0.00023 to 28, as shown in Table 6-26.  
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Chemicals with background Tier I hazard estimates exceeding an HQ of 10 for the long-tailed vole, in order 

of decreasing magnitude, are antimony, selenium, and molybdenum.  Additional chemicals with background 

Tier I HQs for the long-tailed vole that exceed the ecological hazard criterion of 1, in order of decreasing 

magnitude, are thallium and manganese. 

Elk 

The NOAEL-based Tier I HQ estimates for elk exposed to upland surface soil, surface water, and 

vegetation from background locations range from 0.0000023 to 0.018, as shown in Table 6-26.  These HQ 

estimates are all less than the ecological hazard criterion of 1.   

American Goldfinch 

The NOAEL-based Tier I HQ estimates for the American goldfinch exposed to upland surface soil, surface 

water, and vegetation from background locations range from 0.00087 to 6.8, as shown in Table 6-26.  

Chemicals with background Tier I hazard estimates exceeding the ecological hazard criterion of 1, in order 

of decreasing magnitude, are selenium, vanadium, and manganese.   

Deer Mouse 

The NOAEL-based Tier I HQ estimates for the deer mouse exposed to upland surface soil, surface water, 

and vegetation from background locations, and invertebrates modeled from background location sampling 

results, range from 0.00024 to 7.1, as shown in Table 6-26.  Antimony exceeded the background Tier I 

hazard estimate of 10.  Additional chemicals with background Tier I HQs for the deer mouse that exceed 

the ecological hazard criterion of 1, in order of decreasing magnitude, are thallium, selenium, cadmium, 

molybdenum, nickel, and manganese.    

Raccoon 

The NOAEL-based Tier I HQ estimates for a raccoon exposed to riparian surface soil, surface water, 

sediment and vegetation from background locations, and terrestrial small vertebrates and invertebrates and 

aquatic invertebrates modeled from background location sampling results, range from 0.0000028 to 0.20, as 

shown in Table 6-26.  These HQ estimates are all less than the ecological hazard criterion of 1.  

American Robin 

The NOAEL-based Tier I HQ estimates for an American robin exposed to upland surface soil, surface 

water, and vegetation from background locations, and invertebrates modeled from background location 

sampling results, range from 0.00050 to 2.6, as shown in Table 6-26.  Chemicals with background Tier I 

hazard estimates exceeding the ecological hazard criterion of 1, in order of decreasing magnitude, are 

cadmium, selenium, and vanadium.  
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Mallard Duck 

The NOAEL-based Tier I HQ estimates for a mallard duck exposed to surface water, sediment and 

vegetation from background locations, and aquatic plants and invertebrates modeled from background 

location sampling results, range from 0.00021 to 0.16, as shown in Table 6-26.  These HQ estimates are all 

less than the ecological hazard criterion of 1.   

Mink 

The NOAEL-based Tier I HQ estimates for a mink exposed to riparian surface soil, surface water, and 

sediment from background locations, and terrestrial small vertebrates and aquatic invertebrates modeled 

from background location sampling results, range from 0.0013 to 27, as shown in Table 6-26.  Chemicals 

with background Tier I hazard estimates exceeding an HQ of 10 for the mink, in order of decreasing 

magnitude, are thallium and antimony.  Additional chemicals with background Tier I HQs for the mink that 

exceed the ecological hazard criterion of 1, in order of decreasing magnitude, are selenium, nickel, copper, 

total chromium, and cadmium. 

Coyote 

The NOAEL-based Tier I HQ estimates for a coyote exposed to upland surface soil, surface water, and 

vegetation from background locations, and small mammals and invertebrates modeled from background 

location sampling results, range from 0.0000017 to 0.25, as shown in Table 6-26.  These HQ estimates are 

all less than the ecological hazard criterion of 1.   

Great Blue Heron 

The NOAEL-based Tier I HQ estimates for a great blue heron exposed to riparian surface soil, surface 

water, and sediment from background locations, and terrestrial small vertebrates and aquatic invertebrates 

modeled from background location sampling results, range from 0.00034 to 0.39, as shown in Table 6-26.  

These HQ estimates are all less than the ecological hazard criterion of 1. 

Northern Harrier 

The NOAEL-based Tier I HQ estimates for a northern harrier exposed to upland surface soil and surface 

water from background locations, and terrestrial small vertebrates modeled from background location 

sampling results, range from 0.00018 to 0.22, as shown in Table 6-26.  These HQ estimates are all less than 

the ecological hazard criterion of 1.  

6.6.2 Tier II Ecological Hazard Estimates 

Tier I COPCs for which ecological hazard estimates for one or more receptor exceeded the ecological 

hazard criterion of 1 were further evaluated in the Tier II ERA; the results of this evaluation are 
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summarized below and presented in Tables 6-27 through 6-29.  Receptors for which no site-related Tier I 

HQs exceeded the ecological hazard criterion of 1 were eliminated from further consideration in the Tier II 

ERA. 

6.6.2.1 Ballard Mine 

Long-tailed Vole 

The NOAEL-based Tier II HQ estimates for the long-tailed vole exposed to Ballard Mine upland surface 

soil, surface water, and vegetation range from 0.0095 to 91, as shown in Table 6-27.  Chemicals with 

NOAEL-based Tier II hazard estimates exceeding an HQ of 10 for the long-tailed vole, in order of 

decreasing magnitude, are selenium, molybdenum, and thallium.  Additional chemicals with NOAEL-based 

Tier II HQs for the long-tailed vole that exceed the ecological hazard criterion of 1, in order of decreasing 

magnitude, are nickel, antimony, and total chromium. 

The LOAEL-based Tier II HQ estimates for the long-tailed vole exposed to upland surficial media at the 

Ballard Mine range from 0.00095 to 90, as shown in Table 6-27.  The only chemical with a LOAEL-based 

Tier II hazard estimate exceeding an HQ of 10 for the long-tailed vole is selenium.  Chemicals with 

LOAEL-based Tier II HQs for the long-tailed vole that exceed the ecological hazard criterion of 1, in order 

of decreasing magnitude, are molybdenum, thallium, nickel, and total chromium. 

American Goldfinch 

The NOAEL-based Tier II HQ estimates for the American goldfinch exposed to Ballard Mine upland 

surface soil, surface water, and vegetation range from 0.069 to 44, as shown in Table 6-27.  Chemicals with 

NOAEL-based Tier II hazard estimates exceeding an HQ of 10 for the American goldfinch, in order of 

decreasing magnitude, are selenium and vanadium.  Additional chemicals with NOAEL-based Tier II HQs 

for the American goldfinch that exceed the ecological hazard criterion of 1, in order of decreasing 

magnitude, are total chromium and molybdenum. 

The LOAEL-based Tier II HQ estimates for the American goldfinch exposed to upland surficial media at 

the Ballard Mine range from, 0.0079 to 34, as shown in Table 6-27.  Chemicals with LOAEL-based Tier II 

hazard estimates exceeding an HQ of 10 for the American goldfinch, in order of decreasing magnitude, are 

selenium and vanadium.  The LOAEL-based Tier II HQ for total chromium also exceeds 1 for the America 

Goldfinch.  

Deer Mouse 

The NOAEL-based Tier II HQ estimates for the deer mouse exposed to Ballard Mine upland surface soil, 

surface water, and vegetation, and modeled invertebrates, range from 0.14 to 47, as shown in Table 6-27.  
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Chemicals with NOAEL-based Tier II hazard estimates exceeding an HQ of 10 for the deer mouse, in 

order of decreasing magnitude, are selenium, thallium, cadmium, and molybdenum.  Additional chemicals 

with NOAEL-based Tier II HQs for the deer mouse that exceed the ecological hazard criterion of 1, in 

order of decreasing magnitude, are nickel, antimony, and total chromium.    

The LOAEL-based Tier II HQ estimates for the deer mouse exposed to upland surficial media at the 

Ballard Mine range from 0.014 to 46, as shown in Table 6-27.  Chemicals with LOAEL-based Tier II 

hazard estimates exceeding an HQ of 10 for the deer mouse, in order of decreasing magnitude, selenium 

and cadmium.  Additional chemicals with NOAEL-based Tier II HQs for the deer mouse that exceed the 

ecological hazard criterion of 1, in order of decreasing magnitude, are nickel, total chromium, thallium, and 

molybdenum. 

Raccoon 

The NOAEL-based Tier II HQ estimates for a raccoon exposed to Ballard Mine riparian surface soil, 

surface water, sediment and vegetation, and modeled terrestrial small vertebrates and invertebrates and 

aquatic invertebrates range from 0.00036 to 1.2, as shown in Table 6-27.  The only chemical with a 

NOAEL-based Tier II HQ for the raccoon that exceeds the ecological hazard criterion of 1 is selenium.   

The LOAEL-based Tier II HQ estimates for the raccoon exposed to riparian surficial media at the Ballard 

Mine range from 0.000036 to 1.2, as shown in Table 6-27.  The only chemical with a LOAEL-based Tier II 

HQ for the raccoon that exceeds the ecological hazard criterion of 1 is selenium.   

American Robin 

The NOAEL-based Tier II HQ estimates for an American robin exposed to Ballard Mine upland surface 

soil, surface water, and vegetation, and modeled invertebrates range from 0.093 to 16, as shown in Table 

6-27.  Chemicals with NOAEL-based Tier II hazard estimates exceeding an HQ of 10 for the American 

robin, in order of decreasing magnitude, are selenium, and vanadium.  Additional chemicals with NOAEL-

based Tier II HQs for the American robin that exceed the ecological hazard criterion of 1, in order of 

decreasing magnitude, are cadmium, total chromium, nickel, copper, and zinc. 

The LOAEL-based Tier II HQ estimates for an American Robin exposed to upland surficial media at the 

Ballard Mine range from 0.032 to 13, as shown in Table 6-27.  The only chemical with a LOAEL-based 

Tier II HQ for the America robin that exceeds 10 is selenium. Additional chemicals with LOAEL-based 

Tier II HQs for the American robin that exceed the ecological hazard criterion of 1, in order of decreasing 

magnitude, are vanadium, cadmium, total chromium, nickel, and zinc.  
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Mallard Duck 

The NOAEL-based Tier II HQ estimates for a mallard duck exposed to Ballard Mine surface water, 

sediment and vegetation, and modeled aquatic plants and invertebrates range from 0.012 to 8.5, as shown in 

Table 6-27.  Chemicals with NOAEL-based Tier II hazard estimates exceeding the ecological hazard 

criterion of 1, in order of decreasing magnitude, are selenium and vanadium. 

The LOAEL-based Tier II HQ estimates for the mallard duck exposed to riparian surficial media at the 

Ballard Mine range from 0.0039 to 6.7, as shown in Table 6-27.  The only chemical with a LOAEL-based 

Tier II HQ for the mallard duck that exceeds the ecological hazard criterion of 1 is selenium. 

Mink 

The NOAEL-based Tier II HQ estimates for a mink exposed to Ballard Mine riparian surface soil, surface 

water, and sediment, and modeled terrestrial small vertebrates and aquatic invertebrates range from 0.17 to 

96, as shown in Table 6-27.  Chemicals with NOAEL-based Tier II hazard estimates exceeding an HQ of 

10 for the mink, in order of decreasing magnitude, are selenium, thallium, molybdenum, antimony, and total 

chromium.  Additional chemicals with NOAEL-based Tier II HQs for the mink that exceed the ecological 

hazard criterion of 1, in order of decreasing magnitude, are nickel, cadmium, vanadium, copper, zinc, and 

uranium. 

The LOAEL-based Tier II HQ estimates for the mink exposed to riparian surficial media at the Ballard 

Mine range from 0.017 to 94, as shown in Table 6-27. Chemicals with LOAEL-based Tier II hazard 

estimates exceeding an HQ of 10 for the mink, in order of decreasing magnitude, are selenium and total 

chromium.  Additional chemicals with LOAEL-based Tier II HQs for the mink that exceed the ecological 

hazard criterion of 1, in order of decreasing magnitude, are thallium, nickel, cadmium, molybdenum, 

vanadium, antimony, copper, and zinc. 

Coyote 

The NOAEL-based Tier II HQ estimates for a coyote exposed to Ballard Mine upland surface soil, surface 

water, and vegetation, and modeled small mammals and invertebrates range from 0.0011 to 1.4, as shown in 

Table 6-27.  The only chemical with a NOAEL-based Tier II HQ for the coyote that exceeds the ecological 

hazard criterion of 1 is molybdenum. 

The LOAEL-based Tier II HQ estimates for the coyote exposed to upland surficial media at the Ballard 

Mine range from 0.00011 to 0.76, as shown in Table 6-27.  No LOAEL-based Tier II HQ for the coyote 

exceeds the ecological hazard criterion of 1.   
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Great Blue Heron 

The NOAEL-based Tier II HQ estimates for a great blue heron exposed to Ballard Mine riparian surface 

soil, surface water, and sediment, and modeled terrestrial small vertebrates and aquatic invertebrates range 

from 0.018 to 9.0, as shown in Table 6-27.  Chemicals with NOAEL-based Tier II HQs for the great blue 

heron that exceed the ecological hazard criterion of 1, in order of decreasing magnitude, are selenium, 

vanadium, and cadmium.  

The LOAEL-based Tier II HQ estimates for the great blue heron exposed to riparian surficial media at the 

Ballard Mine range from 0.0090 to 7.1, as shown in Table 6-27.  Chemicals with LOAEL-based Tier II 

HQs for the great blue heron that exceed the ecological hazard criterion of 1, in order of decreasing 

magnitude, are selenium and vanadium.  

Northern Harrier 

The NOAEL-based Tier II HQ estimates for a northern harrier exposed to Ballard Mine upland surface soil 

and surface water, and modeled terrestrial small vertebrates range from 0.0086 to 1.3, as shown in Table 6-

27.  The only chemical with a NOAEL-based Tier I HQ for the northern harrier that exceed the ecological 

hazard criterion of 1 is selenium. 

The LOAEL-based Tier II HQ estimates for the northern harrier exposed to upland surficial media at the 

Ballard Mine range from 0.00093 to 1.1, as shown in Table 6-27.  The only chemical with a LOAEL-based 

Tier I HQ for the northern harrier that exceed the ecological hazard criterion of 1 is selenium. 

6.6.2.2 Ballard Shop 

The only receptor exposed to Ballard Shop upland soil with a Tier I HQ estimate greater than criterion of 1 

is the long-tailed vole, and the single Tier I HQ estimate for the long-tailed vole that exceeds one is for 

1,2,4-trimethylbenzene.  Therefore, only long-tailed vole exposure to 1,2,4-trimethybenzene was evaluated 

in the Tier II ERA for the Ballard Shop.  

Long-tailed Vole 

The NOAEL-based Tier II HQ estimates for a long-tailed vole exposed to 1,2,4-trimethylbenzene in Ballard 

Shop surface soil is 2.3, as shown in Table 6-28.   

The LOAEL-based Tier II HQ estimate for a long-tailed vole exposed to 1,2,4-trimethylbenzene is 1.9, as 

shown in Table 6-28.   
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6.6.2.3 Background 

Long-tailed Vole 

The NOAEL-based Tier II HQ estimates for the long-tailed vole exposed to upland surface soil, surface 

water, and vegetation from background locations range from 0.0039 to 2.6, as shown in Table 6-29.  

Chemicals with background NOAEL-based Tier II hazard estimates exceeding the ecological hazard 

criterion of 1, in order of decreasing magnitude, are molybdenum, manganese, selenium, and thallium.   

The LOAEL-based Tier II HQ estimates for the long-tailed vole exposed to upland surficial media at 

background locations range from 0.00039 to 1.5, as shown in Table 6-29.  Chemicals with background 

LOAEL-based Tier II hazard estimates exceeding the ecological hazard criterion of 1, in order of decreasing 

magnitude, are selenium and manganese. 

American Goldfinch 

The NOAEL-based Tier II HQ estimates for the American goldfinch exposed to upland surface soil, 

surface water, and vegetation from background locations range from 0.0042 to 2.0, as shown in Table 6-29.  

The only chemical with a background NOAEL-based Tier II hazard estimate exceeding the ecological 

hazard criterion of 1 is vanadium. 

The LOAEL-based Tier II HQ estimates for the American goldfinch exposed to upland surficial media at 

background locations range from 0.0011 to 1.6, as shown in Table 6-29.  The only chemical with a 

background LOAEL-based Tier II hazard estimate exceeding the ecological hazard criterion of 1 is 

vanadium. 

Deer Mouse 

The NOAEL-based Tier II HQ estimates for the deer mouse exposed to upland surface soil, surface water, 

and vegetation from background locations, and invertebrates modeled from background location sampling 

results range from 0.0049 to 4.3, as shown in Table 6-29.  Chemicals with background NOAEL-based Tier 

II hazard estimate exceeding the ecological hazard criterion of 1, in order of decreasing magnitude, are 

thallium, cadmium, molybdenum and nickel.   

The LOAEL-based Tier II HQ estimates for the deer mouse exposed to upland surficial media at 

background locations range from 0.00049 to 2.2, as shown in Table 6-29.  The only chemical with a 

background LOAEL-based Tier II hazard estimate exceeding the ecological hazard criterion of 1 is 

cadmium. 
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Raccoon 

The NOAEL-based Tier II HQ estimates for a raccoon exposed to riparian surface soil, surface water, 

sediment and vegetation from background locations, and terrestrial small vertebrates and invertebrates and 

aquatic invertebrates modeled from background location sampling results range from 0.000032 to 0.17, as 

shown in Table 6-29.  These HQ estimates are all less than the ecological hazard criterion of 1.    

The LOAEL-based Tier II HQ estimates for the raccoon exposed to riparian surficial media at background 

locations range from 0.0000032 to 0.031, as shown in Table 6-29.  These HQ estimates are all less than the 

ecological hazard criterion of 1. 

American Robin 

The NOAEL-based Tier II HQ estimates for an American robin exposed to upland surface soil, surface 

water, and vegetation from background locations, and invertebrates modeled from background location 

sampling results range from 0.0052 to 1.3, as shown in Table 6-29.  Chemicals with background NOAEL-

based Tier II hazard estimates exceeding the ecological hazard criterion of 1, in order of decreasing 

magnitude, are cadmium, and vanadium.  

The LOAEL-based Tier II HQ estimates for the American robin exposed to upland surficial media at 

background locations range from 0.0013 to 0.96, as shown in Table 6-29. These HQ estimates are all less 

than the ecological hazard criterion of 1.   

Mallard Duck 

The NOAEL-based Tier I HQ estimates for a mallard duck exposed to surface water, sediment and 

vegetation from background locations, and aquatic plants and invertebrates modeled from background 

location sampling results range from 0.0021 to 0.12, as shown in Table 6-29.  These HQ estimates are all 

less than the ecological hazard criterion of 1.  

The LOAEL-based Tier II HQ estimates for the raccoon exposed to riparian surficial media at background 

locations range from 0.00034 to 0.096, as shown in Table 6-29. These HQ estimates are all less than the 

ecological hazard criterion of 1.   

Mink 

The NOAEL-based Tier II HQ estimates for a mink exposed to riparian surface soil, surface water, and 

sediment from background locations, and terrestrial small vertebrates and aquatic invertebrates modeled 

from background location sampling results range from 0.015 to 25, as shown in Table 6-29.  Chemicals 

with background NOAEL-based Tier II hazard estimates exceeding an HQ of 10 for the mink are, in order 

of decreasing magnitude, thallium and antimony.  Additional chemicals with background Tier I HQs for the 
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mink that exceed the ecological hazard criterion of 1, in order of decreasing magnitude, are selenium, nickel, 

copper, and total chromium. 

The LOAEL-based Tier II HQ estimates for the mink exposed to riparian surficial media at background 

locations range from 0.0015 to 2.9, as shown in Table 6-29. Chemicals with background NOAEL-based 

Tier II hazard estimates that exceed the ecological hazard criterion of 1 for the mink are, in order of 

decreasing magnitude, selenium, thallium, antimony, copper, nickel, and total chromium.  

Coyote 

The NOAEL-based Tier II HQ estimates for a coyote exposed to upland surface soil, surface water, and 

vegetation from background locations, and small mammals and invertebrates modeled from background 

location sampling results range from 0.000033 to 0.24, as shown in Table 6-29.  These HQ estimates are all 

less than the ecological hazard criterion of 1. 

The LOAEL-based Tier II HQ estimates for the coyote exposed to upland surficial media at background 

locations range from 0.0000033 to 0.080, as shown in Table 6-29. These HQ estimates are all less than the 

ecological hazard criterion of 1. 

Great Blue Heron 

The NOAEL-based Tier II HQ estimates for a great blue heron exposed to riparian surface soil, surface 

water, and sediment from background locations, and terrestrial small vertebrates and aquatic invertebrates 

modeled from background location sampling results range from 0.0023 to 0.39, as shown in Table 6-29.  

These HQ estimates are all less than the ecological hazard criterion of 1. 

The LOAEL-based Tier II HQ estimates for the great blue heron exposed to riparian surficial media at 

background locations range from 0.00022 to 0.34, as shown in Table 6-29. These HQ estimates are all less 

than the ecological hazard criterion of 1. 

Northern Harrier 

The NOAEL-based Tier II HQ estimates for a northern harrier exposed to upland surface soil and surface 

water from background locations, and terrestrial small vertebrates modeled from background location 

sampling results range from 0.00024 to 0.21, as shown in Table 6-29.  These HQ estimates are all less than 

the ecological hazard criterion of 1.   

The LOAEL-based Tier II HQ estimates for the northern harrier exposed to upland surficial media at 

background locations range from 0.000024 to 0.18, as shown in Table 6-29. These HQ estimates are all less 

than the ecological hazard criterion of 1.  
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6.7 SUMMARY OF LIVESTOCK HAZARD ESTIMATES 

Hazards associated with beef cattle exposure to surficial media at the Ballard Mine and background 

locations are summarized below and presented in Tables 6-30 through 6-33. 

6.7.1 Tier I Livestock Hazard Estimates 
6.7.1.1 Ballard Mine 

The NOAEL-based Tier I HQ estimates for beef cattle exposed to Ballard Mine upland soil, surface water, 

and vegetation ranged from 0.000013 to 20, as shown in Table 6-30.  Chemicals with Tier I hazard estimate 

exceeding an HQ of 10 for beef cattle, in order of decreasing magnitude, are selenium and molybdenum. 

One additional chemical, thallium, had an HQ exceeding the hazard criterion of 1. 

6.7.1.2 Background 

The NOAEL-based Tier I HQ estimates for beef cattle exposed to upland soil, surface water, and 

vegetation from background locations ranged from 0.000029 to 0.70, as shown in Table 6-31.  These HQ 

estimates are all less than the hazard criterion of 1. 

6.7.2 Tier II Livestock Hazard Estimates 

Chemicals for which the site-related NOAEL-based Tier I HQ estimate for beef cattle is less than 1 were 

eliminated from consideration in the Tier II LRA.  

6.7.2.1 Ballard Mine 

The NOAEL-based Tier II HQ estimates for beef cattle exposed to Ballard Mine upland soil, surface water, 

and vegetation ranged from 0.32 to 2.5, as shown in Table 6-32.  The only chemical with a NOAEL-based 

Tier II hazard estimate exceeding the hazard criterion of 1 is selenium. 

The LOAEL-based Tier II HQ estimates for beef cattle exposed to Ballard Mine surficial media range from 

0.032 to 2.5, as shown in Table 6-32. The only chemical with a LOAEL-based Tier II hazard estimate 

exceeding the hazard criterion of 1 is selenium. 

6.7.2.2 Background 

The NOAEL-based Tier II HQ estimates for beef cattle exposed to upland soil, surface water, and 

vegetation at background locations ranged from 0.031 to 0.063, as shown in Table 6-33.  These HQ 

estimates are all less than the hazard criterion of 1. 
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The LOAEL-based Tier II HQ estimates for beef cattle exposed to surficial at background locations media 

range from 0.0013 to 0.036, as shown in Table 6-33. These HQ estimates are all less than the hazard 

criterion of 1. 

6.8 UNCERTAINTY IN RISK ASSESSMENT RESULTS 

Both human and ecological risk assessment are based on a series of assumptions and parameters. There is 

inherent and intentional conservatism in the use of these assumptions and parameters and also uncertainty.  

To assist interpretation of the risk assessment results presented in this section, the primary sources of 

conservatism and uncertainty are described in Sections 6.8.1 and 6.8.2, respectively: 

6.8.1 Primary Sources of Conservatism 

The primary sources of conservatism in the BRA for the Ballard Site are as follows: 

• A comparison of method detection limits (MDLs) to conservative screening levels was 
conducted as part of the data evaluation for the Ballard Site. This evaluation concluded that 
there are only MDLs above conservative human health and ecological screening levels for 
hexavalent chromium in upland soil, beryllium in surface water and antimony, cadmium, 
chromium, cobalt, and vanadium in groundwater. For groundwater, those constituents are 
detected at concentrations above their MDLs, and as a result, there is no effect on the selection 
of groundwater COPCs. For surface water, beryllium MDLs for nondetects exceeded an 
ecological Tier II secondary chronic value (SCV) of 0.00066 mg/L (ORNL, 1996). The Tier II 
SCV value of 0.00066 mg/L is extrapolated from endpoints such as lethal concentration (LC) 50 
and effects concentration (EC) 50, and is not an actual no effects concentration. An exceedance 
of the Tier II SCV does not indicate actual risks where additional data collection and assessment 
are necessary (ORNL, 1996). The maximum beryllium MDL for nondetects of 0.004 mg/L is 
below the available lowest chronic values for fish (0.057 mg/L), daphnids (0.45 mg/L) and 
aquatic plants (100 mg/L) (ORNL, 1996), and as a result, the MDLs for beryllium are unlikely to 
affect the ecological risk estimates. For upland soil, hexavalent chromium MDLs for nondetects 
exceeded a human health regional screening level (RSL) of 0.29 mg/kg (USEPA, 2013). 
However, there is no known source of hexavalent chromium at the Ballard Site, there has been 
no detection of hexavalent chromium in Ballard Site upland soil, and hexavalent chromium is 
highly unstable in soil at neutral pHs. As a result, the hexavalent chromium MDLs for 
nondetects above RSL is unlikely to affect the selection of upland soil COPCs at the Ballard Site. 

• The process used in selecting site COPCs may introduce a degree of uncertainty in the HHRA.  
However, protective methods and assumptions are used in selecting COPCs.  Protective 
assumptions used in the COPC screening procedure included comparison of maximum detected 
chemical concentrations to one-tenth of the risk-based soil screening levels.  For organic 
chemicals detected at the Ballard Shop without appropriate risk-based screening levels, a risk-
based screening level for an organic chemical with a similar chemical structure and similar 
toxicity was selected as a surrogate screening level for that organic chemical. Chemicals that 
exceeded screening levels, and organic chemicals detected at Ballard Shop without screening 
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levels or appropriate surrogates, are proposed for further evaluation in the Tier I and Tier II 
HHRA for the Ballard Site. 

• The specific process used in the selection of site COPECs for evaluation of risks to ecological 
receptors may also introduce a degree of uncertainty in the ERA.  Protective methods and 
assumptions are used in selecting COPECs. For each organic chemical detected at the Ballard 
Shop without an appropriate risk-based screening level, a risk-based screening level for an 
organic chemical with a similar chemical structure and similar toxicity was selected as a surrogate 
screening level for that organic chemical.  Chemicals that exceeded screening levels, and organic 
chemicals detected at the Ballard Shop without screening levels or appropriate surrogates are 
proposed for further evaluation in the Tier I and Tier II baseline ERA. 

• The media-specific EPCs used to quantify exposures for human, ecological, and livestock 
receptors may result in uncertainty in the exposure dose estimates.  To address this potential 
uncertainty, maximum or 95% UCL concentrations are used to estimate exposure doses for 
current and hypothetical future receptors exposed to site-related media.  Where the number of 
samples is insufficient to calculate 95% UCL concentrations, maximum concentrations of site 
COPCs or COPECs are used to quantify exposure doses and risk estimates. Based on the above 
considerations, the exposure doses that are used in the BRA are believed to represent protective, 
upper bound estimates of exposure. 

• The modeled COPC concentration for fruits and vegetables and edible culturally significant 
upland and riparian plants included a default mass loading factor (MLF) that assumes that 
windblown contaminated soil accumulates on plant surfaces and is not washed off.  The default 
MLF is based on data from soil accumulation on lettuce, which has a large surface area to mass, 
and accounts for more than half of the modeled plant concentration.  It may be appropriate to 
evaluate exposures based on a less conservative MLF value.  Where available, measured plant 
data were used instead of modeled plant data.  These measured plant concentrations more 
accurately represent soil accumulation on plant surfaces; however, they do not accurately 
represent a scenario where the consumer washes plants before eating them. 

• Burrow air concentrations, applicable only to one receptor in this ERA (i.e., deer mouse), likely 
result in an overestimation of risk because the model is conservative.  As noted in Section 4.2.2.5 
of the BRA in Appendix A, exposure to chemicals from inhalation is deemed to be of 
secondary importance, since chemicals that have the tendency to volatilize are also typically 
highly soluble.  Based on this rationale, the risk assessment to vertebrate wildlife was focused on 
ingestion exposure pathways which included ingestion of food, water, or soils/sediment.  
Additionally, Section 4.2.2.5 of Appendix A also provided the calculations used to estimate the 
hazard to the deer mouse exposed to volatile COPECs in burrows.  Given that these 
calculations are based on the J&E model (USEPA, 2004b), which is designed for assessing 
human inhalation exposures to volatile chemicals, the hazard estimates for the deer mouse 
exposed to volatile COPECs in burrow air are likely very conservative. 

• The maximum detected concentration of each COPC detected in 0-6 feet Ballard Shop upland 
soil is used as the EPC. 

• The screening versions of the J&E Models (SL_SCREEN and GW_SCREEN) are used to 
estimate exposure doses and risks for the hypothetical resident potentially exposed to chemicals 
in indoor air derived from soil or groundwater. The J&E screening models use conservative 
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methods and default exposure assumptions that tend to err on the protective side. In addition, 
an extra step of extrapolating soil or groundwater concentrations to soil gas concentrations is 
used in the soil and groundwater models which introduce additional uncertainties associated 
with media transfer and chemical attenuation. As a result, corresponding risk estimates based on 
the J&E Model tend to represent overestimates of risk. Actual risks are likely to be lower. 

• The HHRA assumes that all carcinogens do not have a threshold below which carcinogenic 
responses do not occur.  

• Future land use at the Ballard Mine and Ballard Shop can affect the exposure area and 
concentrations for ecological receptors.  For the ERA, the entire Ballard Mine and Ballard Shop 
areas were assumed to be accessible to ecological receptors, and as a result, the calculated 
ecological risks are protective of ecological receptors for all future land uses.  

• Soil and sediment COPC and COPEC concentrations and surface water COPC and COPEC 
concentrations were used in risk and hazard calculations without accounting for a decrease in 
bioavailability due to no bonding to organic matter (in soil or sediment) or attenuation or 
dilution (in surface water).  As a result, the human health and ecological risk and hazard 
estimates are likely overestimated. 

6.8.2 Primary Sources of Uncertainty 

The primary sources of uncertainty in the BRA for the Ballard Sites are as follows: 

• The selection of target ecological receptors to evaluate ecological risks in the ERA can be a 
source of uncertainty in the risks to receptors at the Ballard Site.  However, target ecological 
receptors were chosen from different feeding guilds and the calculated risks should be 
representative of other ecological receptors in similar feeding guilds.  

• Potential uncertainties in the problem formulation phase of the ERA include, but are not limited 
to, ecological resources determined to be potentially impacted, applicable exposure pathways, 
exposure information and assumptions, and available contaminant characterization information. 

• The USEPA uses the linearized multistage (LMS) mathematical model to extrapolate animal 
toxicological data for carcinogens in the HHRA. The LMS model assumes that there is no 
threshold for carcinogenic substances. Several factors inherent in the LMS model that result in 
conservative carcinogenic potency include: (1) any exaggerations in the extrapolation that can be 
produced by some high dose responses (if they occur) are generally neglected; (2) upper 
confidence limits on the actual response observed in the animal study are used rather than the 
actual response, resulting in upper-bound low dose extrapolations, which can greatly 
overestimate risk; and (3) non-genotoxic chemicals (i.e., threshold carcinogens) are modeled in 
the same manner as highly genotoxic chemicals.  In general, a low to moderate uncertainty in the 
utilization of the USEPA LMS model is likely, resulting in an overestimation of risk to human 
health that is biased slightly higher. 

• Dermal toxicity criteria are not available from USEPA.  Typically, a simple route-to-route (oral-
to-dermal) extrapolation is assumed such that the available oral toxicity criteria (RfD and CSF) 
are used to quantify potential systemic effects associated with dermal exposure.  However, as 
noted in the USEPA’s Risk Assessment Guidance for Superfund, Part E Supplemental 
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Guidance for Dermal Risk Assessment (USEPA, 2004a), depending upon the COPC being 
evaluated, there is uncertainty and underestimation of risk and hazard to human health 
associated with this approach because the oral toxicity criteria are based on an administered dose 
and not an absorbed dose.  In general, USEPA guidance recommends an adjustment to the oral 
toxicity criteria to convert an administered dose into an absorbed dose (USEPA, 2004a).  The 
adjustment accounts for the absorption efficiency of the constituent in the “critical study” that is 
the basis of the oral toxicity criterion.  If the oral absorption in the critical study is 100 percent, 
then the absorbed dose is equivalent to the administered dose and no adjustment is necessary.  If 
the oral absorption of a constituent in the critical study is poor (i.e., less than 50 percent), then 
the absorbed dose is much smaller than the administered dose.  In this situation, an adjustment 
to the oral toxicity criteria is recommended. 

• Dermal and inhalation exposure pathways for surface-dwelling animals are not included in the 
ERA.  As presented in Section 4.2.2.5 of the ERA in Appendix A, for wildlife, dermal 
absorption is of secondary importance due to the protection provided by fur, feathers, and for 
some species, scaly skin.  Furthermore, chemicals that are present on the exterior of an organism 
are often consumed during routine cleaning or, for aquatic organisms, simply washed away.  For 
mammals and birds, exposure to chemicals from inhalation is also deemed to be of secondary 
importance, since chemicals that have the tendency to volatilize are also typically highly soluble.  
Based on this rationale, risk assessment to vertebrate wildlife was focused on ingestion exposure 
pathways such as the ingestion of food, water, or soils/sediments.  As a result, the uncertainty in 
not evaluating the dermal and exposure pathways for surface-dwelling animals in the ERA is 
considered to be low.  Additionally, given that the dermal and inhalation exposure pathways are 
deemed to be of secondary importance, underestimation of hazards to ecological receptors is 
considered to be low. 

• Ecological hazards for elk, coyote or northern harrier, and livestock hazards for beef cattle 
exposed to upland soil at Ballard Shop are not calculated because exposure to constituents 
derived from the Ballard Shop area for these receptors are expected to be insignificant due to 
the small exposure area or lack of suitable habitat.  As a result, the uncertainty in not 
quantitatively evaluating the effects of upland soil at Ballard Shop to these ecological receptors 
and underestimation of ecological hazard is considered to be low. 

• No complete pathways are present for the recreational hunter, Native American or seasonal 
rancher because exposure to constituents derived from the Ballard Shop area for these receptors 
are expected to be insignificant due to the small exposure area of the Ballard Shop area.  As a 
result, the uncertainty in not estimating risks for the Native American or seasonal rancher 
exposed to constituents derived from the Ballard Shop area and resulting underestimation of risk 
and hazard estimates for these receptors is considered to be low. 

• Extrapolation of toxicological data from animal tests is a significant source of uncertainty in a 
HHRA, with a moderate underestimation or overestimation (depending on the chemical) of risk 
in the HHRA.  In the establishment of the non-carcinogenic criteria, conservative multipliers, 
known as uncertainty factors, are used.  For example, an uncertainty factor of 1,000 means that 
the dose corresponding to a toxicological effect level is divided by 1,000 to establish a safe, or 
“reference,” dose.  The purpose of the uncertainty factor is to account for the extrapolation of 
toxicity data from animals to humans and to ensure the protection of sensitive individuals. 
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• Toxicity values (i.e., TRVs) for evaluating potential effects of COPECs on ecological receptors 
were obtained from the hierarchy of toxicological sources described in Section 4.2.3 of 
Appendix A.  Fewer published TRVs are generally available for avian receptors than are 
available for mammalian receptors.  As a result, ecological hazards for birds could not be 
quantified for a number of COPECs due to a lack of avian TRVs for these constituents.  As a 
result, there is a low to moderate potential that hazards to avian receptors may be 
underestimated. 

• Area averaging of data over the entire Site potentially underestimates exposures to receptors 
with small foraging areas.  However, the Tier I and Tier II ecological hazard estimates were 
calculated specifically to provide a range of values for hazard evaluations, where Tier I hazard 
estimates used maximum detected concentrations, Tier II hazard estimates used the lower of the 
maximum detected concentration or 95% UCL on the mean concentration measured in surface 
soil samples collected from Ballard Site sampling locations.  Additionally, only the TRVNOAEL 
was used in the Tier I screening evaluation, while both the TRVLOAEL and the TRVNOAEL were 
used to characterize the potential for adverse effects in the Tier II evaluation.  Exposure 
concentrations below the TRVLOAEL are unlikely to result in adverse effects and exposure 
concentrations below the TRVNOAEL with a high degree of certainty will not result in adverse 
effects.  As a result, the hazard estimates for ecological receptors with smaller foraging ranges 
would likely fall between the Tier I and Tier II hazard estimates, and the likelihood that risks to 
ecological receptors with smaller home range would be underestimated is low. 

• Risks to future workers are not evaluated quantitatively in the HHRA.  The exposure pathways 
applicable to future workers include direct contact soil pathways and ingestion of potable 
groundwater.  These pathways are evaluated for the hypothetical future resident. The exposure 
assumptions for the hypothetical future resident are more conservative than future workers.  As 
a result, the estimated risks and hazards for the hypothetical future resident would be protective 
of potential risks and hazards to future workers. It is possible that some biota consumption 
pathways not quantitatively evaluated for a particular receptor could be applicable to that 
receptor. For example, a hypothetical future resident and a recreational camper/hiker can also 
hunt, and a hypothetical future resident can also consume aquatic plants. The uncertainty in 
estimated human health risks for these additional biota pathways are low because these 
additional pathways are evaluated for other receptors such as the recreational hunter and Native 
American. 

• Although fish are not present in the ephemeral streams and ponds at Ballard Mine, information 
in current literature suggests that amphibians in aquatic environments (including those present at 
Ballard Mine) could still be significantly exposed to selenium in prey items.  Chapman et al. 
(2010) also notes that even though a potential significant uptake through food items is possible, 
there is much more research needed to be able to adequately quantify selenium uptake and 
resulting hazards that said uptake poses to amphibians.  Despite the difficulties risk assessors 
face in the quantification of the amount of COPECs that amphibians or fish may be exposed to 
through food chain uptake, the absence of dietary exposure hazard quantification for adult 
amphibians at Ballard Mine presents an understatement of risk to amphibians.  However, 
because the comparison of measured COPECs in surface water to water quality criteria is based 
on chronic aquatic life criteria, the hazard estimates calculated for amphibians is therefore 
expected to be protective of both acute and chronic effects to amphibians.  As a result, any 
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possible underestimation of risk to either juvenile or adult amphibian consumers is likely to be 
low. 

• It should be noted that any wildlife or livestock exposure models not including the potential 
COPC concentrations in milk vetch or other selenium hyperaccumulators may not provide 
entirely realistic risk estimates up the food chain. The primary livestock species that currently 
graze, or have historically grazed, on reclaimed mine sites in the Phosphate Resource Area are 
beef cattle and sheep.  In order to attempt to minimize the uncertainty in modeling uptake and 
effects to specific livestock animals, it was assumed that one livestock indicator receptor would 
be sufficient to quantify potential hazards to livestock.  Beef cattle are more sensitive to 
selenium toxicity than are sheep, but cattle have a preference for grasses.  As a result, there are 
fewer documented cases of toxicity or mortality in beef cattle that have grazed on the Sites.  Beef 
cattle grazing on State and federal lands are a beneficial use of these lands, and the Sites are 
particularly attractive for cattle grazing due to the grass mixtures that are used for re-vegetation 
during post-mining reclamation.  While the perception is that sheep are the most sensitive 
livestock species to Site contaminants in plants, in actuality, they have a dietary preference for 
forbs that may include selenium hyperaccumulator species.  Thus, toxic episodes involving sheep 
have occurred more often during authorized or unauthorized grazing on the Sites.  As noted in 
Section 5.2.1.1, however, sheep grazing on the P4 Mine Sites is not allowed under current Site 
management practices.  In addition, P4 has an active hyperaccumulator plant species eradication 
program to limit selenium uptake and toxicity in livestock and wildlife through plant 
consumption.  Based on this rationale, uncertainty in risk results for livestock exposure models 
which do not include the potential COPC concentrations in milk vetch or other selenium 
hyperaccumulators is considered to be low. 

6.9 CONCLUSIONS 

6.9.1 Tier I Human Health Risk Summary 

Tier I screening-level HHRA risk estimates were calculated for a current/future Native American, 

current/future seasonal rancher and hypothetical future resident exposed to COPCs in environmental media 

at the Ballard Mine, based on RME assumptions.  Tier I RME ILCR and noncancer HI estimates for all 

three of these receptors were in excess of IDEQ’s and USEPA’s acceptable risk criteria of 1 x10-5 and 1 x 

10-4 to 1 x 10-6, respectively, and acceptable noncancer HI of 1, as shown on Table 6-34.  It is worth noting 

that Tier I RME ILCR and noncancer HI estimates calculated for the above receptors using background 

concentrations were also in excess of IDEQ’s and USEPA’s acceptable cancer risk and noncancer hazard 

criteria.  Tier I HHRA risk estimates were calculated for a hypothetical future resident exposed to COPCs in 

environmental media at the Ballard Shop, based on RME assumptions.  Tier I RME ILCR and noncancer 

HI estimates for the hypothetical future resident are in excess of IDEQ’s and USEPA’s acceptable risk and 

hazard criteria, as shown in Table 6-35.  Tier I risk drivers for media with cumulative ILCR or HI estimates 

exceeding the USEPA’s acceptable risk range and/or IDEQ acceptable risk criterion for the hypothetical 

Remedial Investigation Report for the Ballard Mine   Page 6-38  
November 2014 



 
 

future resident are also presented in Table 6-35.  Based on results of the Tier I HHRA, both the Ballard 

Mine and Ballard Shop are further evaluated in a Tier II HHRA. 

6.9.2 Tier II Human Health Risk Summary 

Tier II baseline HHRA risk estimates were calculated for a current/future Native American, hypothetical 

future resident, current/future seasonal rancher, current/future recreational hunter, and current/future 

recreational camper/hiker exposed to COPCs in environmental media at the Ballard Mine, based on both 

RME and CTE assumptions.  Tier II baseline HHRA risk estimates were also calculated for these receptors 

based on background concentrations of COPCs under RME and CTE assumptions, and incremental risk 

estimates above background were calculated for RME-based exposures.  Site-related and incremental Tier II 

RME ILCR and noncancer HI estimates for the current/future Native American, current/future seasonal 

rancher and hypothetical future resident are in excess of IDEQ’s and USEPA’s acceptable risk and hazard 

criteria, as shown in Table 6-36.  Tier II risk drivers for each receptor and medium are also presented in 

Table 6-36.  Site-related and incremental Tier II RME ILCR and noncancer HI estimates for the 

current/future recreational hunter and current/future recreational camper/hike are below IDEQ’s and 

USEPA’s acceptable risk and hazard criteria. 

Tier II baseline HHRA risk estimates were calculated for a hypothetical future resident exposed to COPCs 

in environmental media at the Ballard Shop, based on both RME and CTE assumptions.  The Tier II RME 

ILCR estimate for the hypothetical future resident exposed to all Ballard Shop media of 1 x 10-5 does not 

exceed the IDEQ acceptable risk criterion, but is within the USEPA’s acceptable risk range, as shown in 

Table 6-37.  Tier II risk drivers for media with cumulative ILCR or HI estimates exceeding the USEPA’s 

acceptable risk range and/or IDEQ acceptable risk criterion for the hypothetical future resident are also 

presented in Table 6-37.  The Tier II RME noncancer HI estimate for the hypothetical future resident 

exposed to Ballard Shop media exceeds the IDEQ and USEPA acceptable noncancer hazard criterion. 

6.9.3 Tier I Ecological Hazard Summary 

Tier I NOAEL-based screening-level ecological hazard estimates were calculated for amphibians exposed to 

COPECs in surface water at the Ballard Mine, and terrestrial and riparian upper trophic level ecological 

receptors exposed to combined media at the Ballard Mine, Ballard Shop, and background locations.  

Chemical-specific HQs for amphibians exposed to surface water COPECs at the Ballard Mine in excess of 

IDEQ’s and USEPA’s acceptable hazard criterion of 1 were calculated for barium, boron, cadmium, 

manganese, selenium, and uranium, as shown in Table 6-23.  Chemical-specific Tier I HQ estimates in 

excess of 1 were calculated for the following receptors at the Ballard Mine: long-tailed vole, American 
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goldfinch, deer mouse, raccoon, American robin, mallard duck, mink, coyote, great blue heron and northern 

harrier, as shown in Table 6-24.  The range of Tier I ecological hazards, and Tier I risk drivers for each 

receptor are presented in Table 6-38.  NOAEL-based Tier I risk drivers for the Ballard Mine are: antimony, 

arsenic, cadmium, chromium, copper, manganese, molybdenum, nickel, selenium, thallium, uranium, 

vanadium and zinc.  No HQ estimates for the elk exposed to Ballard Mine surficial media exceeded 1; 

therefore, the elk was excluded from further evaluation in the Tier II ERA.  NOAEL-based Tier I risk 

drivers for the background locations are: antimony, cadmium, chromium, copper, manganese, molybdenum, 

nickel, selenium, thallium, and vanadium  

NOAEL-based Tier I HQ estimates in excess of 1 were calculated for the long-tailed vole at the Ballard 

Shop, as shown in Table 6-39; the only chemical in Ballard Shop soil associated with an HQ in excess of 1 

is 1,2,4-trimethylbenzene.  All HQs for the American goldfinch, deer mouse, and American Robin exposed 

to Ballard Shop soil are less than 1. 

6.9.4 Tier II Ecological Hazard Summary 

Tier II NOAEL-based and LOAEL-based ecological hazard estimates were calculated for terrestrial and 

riparian upper trophic level ecological receptors exposed to combined media at the Ballard Mine, Ballard 

Shop, and background locations.  NOAEL-based Tier II HQ estimates in excess of 1 were calculated for 

the following receptors at the Ballard Mine: long-tailed vole, American goldfinch, deer mouse, raccoon, 

American robin, mallard duck, mink, coyote, great blue heron and northern harrier, as shown in Table 6-26.  

The range of Tier I ecological hazards, and Tier II risk drivers for each receptor and medium are presented 

in Table 6-40.  NOAEL-based Tier II risk drivers for the Ballard Mine are: antimony, cadmium, chromium, 

copper, molybdenum, nickel, selenium, thallium, uranium, vanadium, and zinc.  NOAEL-based Tier II risk 

drivers for background locations are: antimony, cadmium, chromium, copper, manganese, molybdenum, 

nickel, selenium, thallium, and vanadium.  LOAEL-based Tier II HQ estimates in excess of 1 were 

calculated for the following receptors at the Ballard Mine: long-tailed vole, American goldfinch, deer mouse, 

raccoon, American robin, mallard duck, mink, great blue heron, and Northern harrier.  LOAEL-based Tier 

II risk drivers for the Ballard Mine are: antimony, cadmium, chromium, copper, molybdenum, nickel, 

selenium, thallium, vanadium, and zinc.  LOAEL-based Tier II risk drivers for background locations are: 

antimony, cadmium, chromium, copper, manganese, nickel, selenium, and thallium.   

NOAEL-based and LOAEL-based Tier II HQ estimates in excess of 1 were calculated for the long-tailed 

vole at the Ballard Shop, as shown in Table 6-41; the only chemical in Ballard Shop soil associated with an 

HQ in excess of 1 is 1,2,4-trimethylbenzene.   
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6.9.5  Tier I and Tier II Livestock Hazard Summary 

Tier I NOAEL-based hazard estimates in excess of 1 were calculated for beef cattle exposed to upland soil 

and surface water at the Ballard Mine, as shown in Table 6-42.  NOAEL-based Tier I risk drivers are:  

molybdenum, selenium, and thallium.  These chemicals were evaluated in the Tier II LRA; Tier II hazard 

estimates in excess of 1 were calculated with both NOAEL-based and LOAEL-based TRVs.  The only Tier 

II LRA risk driver is selenium (Table 6-42). 
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Primary 
Sources

Secondary 
Sources

Tertiary 
Sources Exposure Routes

Ambient Air Fugitive Dust Inhalation ● ○ ● ● ● ●

Soils d Incidental Ingestion ● ○ ● ● ● ●
Dermal Contact ● ○ ● ● ● ●

External Exposure e ● ○ ● ● ● ●
Uptake by Plants ○ ○ ○ ● ● ○

Uptake by Moose, Elk, and other Wild Game ● ○ ○ ● ● ○
Uptake by Beef Cattle and Livestock ○ ○ ○ ○ ● ●

Sediment Incidental Ingestion ○ ○ ● ● ● ○

Dermal Contact ○ ○ ● ● ● ○

Uptake by Plants ○ ○ ○ ● ○ ○

Uptake by Fish f ○ ○ ○ ○ ○ ○

Incidental Ingestion g ○ ○ ● ● ● ●
Dermal Contact g ○ ○ ● ● ● ○

Inhalation ○ ○ ○ ○ ○ ○
Uptake by Plants ○ ○ ○ ● ○ ○
Uptake by Fish f ○ ○ ○ ○ ○ ○

Uptake by Moose, Elk, and other Wild Game ● ○ ○ ● ● ○
Uptake by Beef Cattle and Livestock ○ ○ ○ ○ ● ●

Groundwater Ingestion ○ ○ ○ ○ ● ●
Washing/Bathing ○ ○ ○ ○ ● ●
Irrigation of Plants ○ ○ ○ ○ ● ○
Water for Livestock ○ ○ ○ ○ ○ ●

Potentially Complete Exposure Pathway
Potentially Complete but Insignificant Pathway
Incomplete Pathway

● Complete Exposure Pathway
● Potentially Complete but Insignificant Pathway
○ Incomplete Exposure Pathway

Weathering and 
Leaching

Surface and 
Subsurface 
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Surface Water  
Runoff

Surface Water 
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FIGURE 6-1
HUMAN HEALTH CONCEPTUAL SITE MODEL

BALLARD MINE

Notes:
a All potential receptors are both current and future receptors except for hypothetical future residential receptor.

d Exposure to constituents in soil for the current/future recreational hunter, current/future camper/hiker, hypothetical future resident, and current/future seasonal rancher will only be evaluated quantitatively for upland soil because 
these receptors are not expected to spend a significant amount of time near surface water because no fish are present in Ballard Mine surface bodies and swimming is an insignificant pathway due to low surface water 
temperatures.

c All exposure pathways are incomplete for the current/future recreational fisher because the surface water bodies in the Ballard Mine do not support fish, as described in the Remedial Investigation and Feasibility Study Work Plan 
(MWH, 2011).

b It is also possible that some biota consumption pathways could be applicable to multiple receptors. For example, a recreational camper/hiker could hunt. Such alternative exposure pathways are evaluated qualitatively in the 
Uncertainty Analysis section of the HHERA.

f The consumption of fish pathway is incomplete for all receptors because the surface water bodies in the Ballard Mine do not support fish, as described in the Remedial Investigation and Feasibility Study Work Plan (MWH, 2011).
g Direct surface water pathways are only complete for the current/future Native American because the other receptors are unlikely to spend a significant amount of time near surface water because no fish are present in Ballard 
Mine surface bodies and swimming is an insignificant pathway due to low surface water temperatures.

e Exposure to uranium daughter products is potentially complete for all potential receptors exposed to soil and surface water via the complete exposure pathways presented. External exposure is only applicable to radiological 
uranium daughter products and is not applicable to other inorganics. As described in Section 3.3.1.3 of the Baseline Risk Assessment Report, the hypothetical future resident was the only receptor evaluated quantitatively for 
radiological exposure. Radiological exposure for other receptors will be evaluated in an Addendum to the Ballard Mine RI Report.



Indoor Air Inhalation ○ ○ ○ ○ ● ●
Volatilization

Ambient Air Inhalation ● ○ ● ● ● ●

Ambient Air Fugitive Dust Inhalation ● ○ ● ● ● ●

Soils Incidental Ingestion ● ○ ● ● ● ●
Dermal Contact ● ○ ● ● ● ●

Uptake by Plants ○ ○ ○ ● ● ○
Uptake by Moose, Elk, and other Wild Game ● ○ ○ ● ● ○

Uptake by Beef Cattle and Livestock ○ ○ ○ ○ ● ●

Sediment Incidental Ingestion ○ ○ ○ ○ ○ ○
Dermal Contact ○ ○ ○ ○ ○ ○

Uptake by Plants ○ ○ ○ ○ ○ ○
Uptake by Fish ○ ○ ○ ○ ○ ○

Incidental Ingestion ○ ○ ○ ○ ○ ○
Dermal Contact ○ ○ ○ ○ ○ ○

Inhalation ○ ○ ○ ○ ○ ○
Uptake by Plants ○ ○ ○ ○ ○ ○
Uptake by Fish ○ ○ ○ ○ ○ ○

Uptake by Moose, Elk, and other Wild Game ○ ○ ○ ○ ○ ○
Uptake by Beef Cattle and Livestock ○ ○ ○ ○ ○ ○

Groundwater Inhalation of Indoor Air ○ ○ ○ ○ ● ●
Ingestion ○ ○ ○ ○ ● ●

Washing/Bathing ○ ○ ○ ○ ● ●
Potentially Complete Exposure Pathway Irrigation of Plants ○ ○ ○ ○ ● ○
Potentially Complete but Insignificant Pathway Water for Livestock ○ ○ ○ ○ ○ ●
Incomplete Pathway

● Complete Exposure Pathway
● Potentially Complete but Insignificant Pathway
○ Incomplete Exposure Pathway

Notes:
a All potential receptors are both current and future receptors except for hypothetical future residential receptor.

Potential Receptorsa, b 

b It is also possible that some biota consumption pathways could be applicable to multiple receptors. For example, a recreational camper/hiker could hunt and/or fish. Such alternative exposure pathways are evaluated qualitatively in 
the Uncertainty Analysis section of the human health ecological risk assessment.
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c All exposure pathways are incomplete for the recreational fisher because no surface water bodies are present in the Ballard Shop area. Exposure to constituents derived from the Ballard Shop area are potentially complete but 
insignificant for the recreational hunter, Native American or seasonal rancher due to the small exposure area of the Ballard Shop area.
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1˚ Sources 1˚ Release 
Mechanisms

2˚ 
Sources

2˚ Release 
Mechanisms

3˚ 
Sources

Exposure 
Routes

Aquatic Terrestrial

Wind Erosion 
of 

Particulates
Ambient Air

Fugitive 
Dust 

Inhalationc
○ ○ ○ ● ● ● ● ● ● ● ● ●

Ingestion ○ ● ○ ● ● ● ● ○ ● ● ● ●

Plants ○ ● ○ ● ● ● ● ○ ● ● ○ ○

Animals ○ ○ ○ ● ○ ● ● ○ ● ● ● ●

Sediment Ingestion ● ○ ○ ● ○ ○ ● ● ● ○ ● ○
Plants ● ○ ○ ● ○ ○ ● ● ● ○ ○ ○

Animals ● ○ ○ ● ○ ○ ● ● ● ○ ● ○

Ingestion ● ● ○ ● ● ● ● ● ● ● ● ●
Plants e ● ○ ○ ● ○ ○ ● ● ○ ○ ○ ○

Animals e ● ○ ○ ● ○ ○ ● ● ● ○ ● ○

Groundwater Ingestion ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○
Plants ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○

Animals ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○

Notes:
Potentially Complete Exposure Pathway
Potentially Complete but Insignificant Pathway
Incomplete Pathway

● Complete Exposure Pathway
● Potentially Complete but Insignificant Pathway
○ Incomplete Exposure Pathway

a Potential effects to invertebrates and reptiles will be evaluated qualitatively.
b The surface water bodies in the Ballard Mine do not support fish, as described in the Remedial Investigation and Feasibility Study Work Plan (MWH, 2011).

CoyoteFish b

Reptiles 
and 

Amphibiansa

Long-tailed 
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Elk, and 
American 
Goldfinch Raccoon Mallard

Inorganics
in Mining 

Waste 
Rock

d For the purpose of the risk assessment, American goldfinch, American robin, coyote, deer mouse, elk, long-tailed vole, and Northern harrier will only be exposed to upland soil; and mink, great blue heron and raccoon will only be exposed to 
riparian soil.
e Exposure to chemicals of potential ecological concern in surface water through the ingestion of aquatic plants and/or animal pathways were quantitatively evaluated using sediment data when sediment data were available.
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c The inhalation pathway is minor relative to the incidental ingestion pathway and there is a lack of relevant toxicological information; therefore this pathway was not evaluated quantitatively for ecological receptors.
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Inhalation d
○ ○ ● ● ● ● ● ○ ● ● ● ●

Ingestion ● ○ ● ● ● ● ● ○ ● ● ● ●
Plants ● ○ ● ● ● ● ● ○ ● ● ○ ○

Animals ○ ○ ● ○ ○ ● ● ○ ● ● ● ●

Sediment Ingestion ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○
Plants ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○

Animals ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○

Ingestion ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○
Plants ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○

Animals ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○

Groundwater Ingestion ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○
Plants ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○

Animals ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○

Notes:
Potentially Complete Exposure Pathway
Potentially Complete but Insignificant Pathway
Incomplete Pathway

● Complete Exposure Pathway
● Potentially Complete but Insignificant Pathway
○ Incomplete Exposure Pathway

a Potential effects to invertebrates and reptiles will be evaluated qualitatively.
b No surface water bodies are present at the Ballard Shop area.
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e For the purpose of the risk assessment, American goldfinch, American robin, coyote, deer mouse, elk, long-tailed vole, and Northern harrier will only be exposed to upland soil.
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habitat at the Ballard Shop area.
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b For the purpose of the livestock risk assessment (LRA), beef cattle are assumed to only be exposed to upland soil.
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a The inhalation pathway is minor relative to the ingestion pathway and there is a lack of relevant methods and information for evaluating the 
inhalation pathway in cattle.  Therefore this pathway was not evaluated quantitatively for beef cattle.
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c For the purpose of the livestock risk assessment (LRA), beef cattle are assumed to only be expected to be exposed to upland soil.
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evaluating the inhalation pathway in cattle.  Therefore this pathway was not evaluated quantitatively for beef cattle.

a Exposure pathways are either 'complete but insignificant' (soil) because the Ballard Shop area is small relative to the are of the Ballard Mine, or 
'incomplete' (surface water and sediment) because surface water bodies are not present at the Ballard Shop.
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7.0 SUMMARY AND CONCLUSIONS 

7.1  INTRODUCTION 

The Guidance for Conducting RI/FS Studies under CERCLA (USEPA, 1988) states that the RI, after a thorough 

scoping process and review of available information, is the mechanism for: collecting data to characterize 

site conditions; determining the nature of the contamination; assessing risks to human health and the 

environment; and conducting treatability studies as necessary. The objective of the RI is to characterize the 

study area sufficiently enough to 1) determine the need for remedial action and 2) support the identification 

and evaluation of remedial options with respect to their performance, cost, protectiveness and other 

regulatory criteria in the feasibility study which follows the RI. The scoping process conducted herein 

examines the sampling data from numerous media collected from 2004 to 2012 at the Ballard Site, as 

embodied in this report. 

The USEPA guidance clearly states that the objective of the RI process is not the unattainable goal of 

removing all uncertainty, but rather to gather information sufficient to support an informed risk 

management decision regarding the appropriate site remedy. This section summarizes the accomplishments 

of the RI against these goals and provides recommendations for the next steps in the CERCLA process.  

Where media have been determined to contain COPCs and COPECs that represent a risk to current/future 

receptors, they are stated as such and are defined as COCs and COECs.  

There is a common discussion topic herein with respect to the risk assessment results and it centers on an 

ongoing discussion of the soil and vegetation background sites that were sampled to develop those 

background data sets during the RI.  As stated in the RI/FS Work Plan and Final Background Technical 

Memorandum (MWH, 2013a), background data should be representative of media over the entire geologic 

sequence that was disturbed by Site activities.  This is important because the mines contained outcrops of 

the Phosphoria Formation, which are known to be naturally elevated in some metals, metalloids, and non-

metals, and background samples have not been collected from locations overlying or immediately 

downslope of the Phosphoria Formation.  As a result, the background statistics for upland soil and 

vegetation presented in Sections 4.0 and 6.0 are not inclusive of the pre-mining geological conditions at the 

Sites, in that one may expect elevated levels of some metals resulting from the known elevated 

concentrations in the Phosphoria Formation.   

The undisturbed Phosphoria Formation is known to be elevated in many elements (Herring, J.R. and 

Grauch, R.I., 2004) and excluding collection of various media samples from this unit almost certainly biases 
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the background levels for some elements low.  The lack of a representative background dataset (e.g., no 

Phosphoria Formation), especially for constituents such as arsenic, affect the incremental risks presented 

below and, as such, the incremental risks are not much lower than the total site-related risks.  

In addition, uranium was identified as a COPC during the RI and soil, surface water, groundwater, sediment, 

and vegetation samples were collected from the Sites and analyzed for total uranium.  However, speciated 

analyses for individual isotopes and daughter products were not conducted.  Based on the risk assessment 

results, uranium is a primary risk driver in upland soils due to direct exposure with uranium daughter 

products.  Potential radiological risks associated with uranium were not evaluated in the Tier II HHRA 

because: (1) radiological exposure and risk estimates associated with uranium were calculated based on 

secular equilibrium modeling from total uranium concentrations, at the request of the A/Ts; (2) modeled 

activities of uranium daughter products from total uranium concentrations are highly conservative and 

uncertain; (3) potential site-specific risks associated with radiological materials are most accurately evaluated 

through the collection of site-specific radiation data; and (4) overly conservative risk estimates for uranium 

daughter products based on secular equilibrium modeling would mask the actual risk drivers for the Ballard 

Site in the later stages of the risk assessment (e.g., the Tier II HHRA). 

7.2  SUMMARY OF CONTAMINATION AND HUMAN HEALTH RISKS 

This section summarizes the RI and provides conclusions for each medium under the following 

subheadings:  

• Nature and Extent of Contamination,  

• Risk to Human Health, and  

• Information to Support the Feasibility Study (FS).   

Both the “Ballard Mine” and the “Ballard Shop” are discussed in the following subsections.  The data 

collected for the Ballard Mine area are for inorganic constituents, and these data were collected throughout 

the mine and surrounding area including the Ballard Shop area.  The Ballard Shop is referenced separately in 

association with the investigation focused on organic constituents at the Ballard Shop (see Appendix B).   

An HHRA was performed using conservative assumptions to bound risks to current/potential future 

receptors. The BRA Report, which details the methods, assumptions and findings of the bounding 

assessment, is provided as Appendix A and summarized in Section 6.0. 

Remedial Investigation Report for the Ballard Mine   Page 7-2  
November 2014 



 
 

The list of COPCs and the list of preliminary COCs (based on the results of the HHRA) are presented by 

media in Table 7-1 (Section 7.0 tables provided at the end of the text) and a summary of the conclusions is 

presented in Table 7-2.  Conclusions for individual media are discussed below in the same order as in 

Section 4.0 and include soil (upland and riparian - Sections 7.2.1 and 7.2.2), vegetation (upland and riparian - 

Sections 7.2.3 and 7.2.4), surface water (Section 7.2.5), sediment (Section 7.2.6), groundwater (Section 7.2.7), 

and biota (Section 7.2.8). 

7.2.1  Upland Soil 

Nature and Extent of Contamination - Ballard Site.  The RI findings presented in Sections 4.0 and 5.0 

of this Report regarding upland soils provide sufficient information to characterize the nature and extent of 

contamination associated with soils on the Ballard Site.  The locations and concentrations of key analytes in 

upland soils are identified through numerous surface soil samples collected in 2004 and 2009. The primary 

source for contamination at the Ballard Site is the waste rock derived from the Phosphoria Formation that 

has been placed in the various waste rock dumps and partially backfilled mine pits throughout the Ballard 

Site.  Concentrations of most constituents in the upland soil samples collected across waste rock dumps, 

mine pit backfill, Ballard Shop Area, and the haul road are pervasively elevated above screening and 

background levels,  including antimony, arsenic, cadmium, chromium, copper, mercury, molybdenum, 

nickel, selenium, thallium, uranium, vanadium, and zinc.  These constituents mirror the elements known to 

be elevated in the Phosphoria Formation (see Table 2-8).  There is a wide range of constituent 

concentrations in these soil samples that reflects the heterogeneous nature of the waste rock deposited in 

the dumps and backfilled pits.  Sample results from transects sampling collected near the edge of one waste 

rock dump, may indicate minor off-dump transport is occurring.  However, as discussed in Section 4.1.6, 

this may also be associated with elevated background concentration associated with pre-mining downslope 

movement and soil formation associated with the Phosphoria Formation. 

Nature and Extent of Contamination - Ballard Shop.  The Ballard Shop was investigated in 2010 to 

assess the potential for upland soil and groundwater contamination sources associated with organic 

compounds used and stored during its operating history as a maintenance facility.  As further discussed in 

the report provided in Appendix B, several volatile and semi-volatile organic compounds were detected in 

Ballard Shop Area soil.  The majority of the detected compounds are solvents that probably originated with 

degreasing and cleaning activities.  Hydrocarbons associated with fuel were not detected in any significant 

concentrations.  The concentrations of organic compounds detected are well below screening levels. 
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Risk to Human Health - Ballard Site.  Site-related (total) and incremental carcinogenic risks to Native 

American, hypothetical future resident, and seasonal rancher receptors are at or in excess of IDEQ’s 

criterion of 1 x 10-5 and fall within USEPA’s risk management range of 1 x 10-4 to 1 x 10-6 under the Tier II 

RME scenario (Table 6-36).  Specifically, these risks are due to arsenic exposure; however, as discussed 

above, the incremental arsenic risks may be overestimated based on the current background data set. The 

acceptable non-cancer HI of 1 is not exceeded under the Tier II RME scenario.  In addition, Table 7-1 

shows uranium is also included as a preliminary COC due to the radiological risks calculated in the Tier I 

HHRA.  As discussed above, uranium was not carried forward into the Tier II assessment.  Arsenic and 

uranium have been identified as inorganic preliminary COCs for human health risks for the Ballard Site 

(including the shop area) (Table 7-2). 

Risk to Human Health - Ballard Shop.  Site-related carcinogenic risks to hypothetical future residents 

from naphthalene in soil at the Ballard Shop are in excess of IDEQ’s criteria of 1 x 10-5 and fall within 

USEPA’s risk management range of 1 x 10-4 to 1 x 10-6, under the Tier II RME scenario (Table 6-37).  The 

acceptable non-cancer HI of 1 is exceeded for the Tier II RME scenario for 1,2,4-trimethylbenzene.  

However, given the land ownership and industrial nature of this site and that it has been essentially inactive 

since 1989, the potential for residential land use is unlikely to occur. 

Information to Support the FS.  The nature and extent of contamination associated with upland soils at 

the Ballard Mine and the Ballard Shop and the risks posed to human health have been sufficiently bounded 

to evaluate remedial alternatives in the FS.  The FS process to evaluate and select remedial alternatives will 

be consistent with EPA guidance and the RI/FS SOW.  However, the risks associated with the soil may be 

overestimated because of an assumption of lower than actual background concentrations, especially for 

those areas underlain by Phosphoria Formation prior to mining.  The issues associated with background are 

very significant for soils and as it is now could result in overly conservative remedial actions.  As such, 

additional background data are warranted, as discussed in Section 7.3. 

7.2.2  Riparian Soil 

Nature and Extent of Contamination.  The RI findings (Section 4.0 and 5.0) regarding riparian soils 

provide sufficient information to characterize the nature and extent of contamination associated with 

downstream transport of site constituents in riparian soils at the Ballard Site. Riparian soils are not present 

at the Ballard Shop Area and were not assessed. The locations and concentrations of constituents in riparian 

soils are identified through sampling events conducted in 2004 and 2010.  Concentrations of several 

constituents are elevated above screening and background levels in riparian soils samples collected from 
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upstream locations (ponds, seeps and some springs) and some downstream locations (streams). The suite of 

constituents in riparian soils that exceed screening levels (antimony, arsenic, cadmium, chromium, copper, 

mercury, molybdenum, nickel, selenium, uranium, vanadium, and zinc) are similar to constituents found in 

upland soils.  Concentrations of key analytes are generally higher on the west side of the Ballard Site.  On 

both the east and west sides of the mine, concentrations decrease downstream and are below background 

values in riparian soil samples collected from the furthest downgradient stream locations.   

Risk to Human Health - Ballard Site.  The site-related (total) and incremental carcinogenic risks to 

Native American, hypothetical future resident, and seasonal rancher receptors are primarily driven by arsenic 

exposure and are slightly above or below IDEQ’s criterion and fall within USEPA’s risk management range, 

under the Tier II RME scenario (Table 6-36).  However, as discussed above, the incremental arsenic risks 

likely are overestimated based on the current background data set.  The acceptable non-cancer HI of 1 is 

not exceeded under the Tier II RME scenario.  Arsenic is the only constituent identified as a preliminary 

COC for direct exposure to riparian soils (Tables 7-1 and 7-2). 

Information to Support the FS.  The nature and extent of contamination associated with riparian soils at 

the Ballard Site and the risks posed to human health have been sufficiently bounded to evaluate remedial 

alternatives.  The FS process to evaluate and select remedial alternatives will be consistent with EPA 

guidance and the RI/FS SOW. 

7.2.3  Upland Vegetation 

Nature and Extent of Contamination.  The RI findings (Sections 4.0 and 5.0) regarding upland 

vegetation provide sufficient information to characterize the nature and extent of contamination associated 

with vegetation on the Ballard Site.  The locations and concentrations of primary analytes in upland 

vegetation are identified through numerous plant species samples collected from plants growing in soils 

overlying the waste rock dumps in 2004 and 2009.  The primary source for contamination at the Ballard Site 

is the Phosphoria Formation waste rock.  Vegetation samples collected from the various dumps and 

backfilled mine pits are elevated above background and screening levels for molybdenum, selenium, and 

thallium and to a lesser extent mercury, silver, and uranium.  Similar to upland soils, there is a large range in 

these elevated metal concentrations reflecting the heterogeneous nature of the mine waste rock materials 

and plant uptake of these constituents in these areas.  Vegetation samples collected from culturally 

significant vegetation generally show low to non-detectable concentrations of mercury, molybdenum and 

selenium with some seasonal variations in selenium and molybdenum concentrations.  During the 2009 
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seasonal investigations, higher concentrations are reported in forb samples collected in the fall compared to 

the spring.   

Risk to Human Health - Ballard Site.  Site-related (total) risks to a Native American receptor are in 

excess of IDEQ’s and USEPA’s acceptable risk criteria.  Specifically, carcinogenic risks from exposure to 

arsenic in culturally significant plants grown in upland soils overlying waste rock exceed the criteria under 

the Tier II RME scenario (Table 6-36).  As background risks are greater than total risks, incremental risks 

are nonexistent.  The acceptable site non-cancer HI of 1 is exceeded in the Tier II scenario for the Native 

American receptor due to concentrations of several constituents, including antimony, cadmium, selenium, 

and uranium. The acceptable site non-cancer HI of 1 is exceeded in the Tier II scenario for the future 

resident receptor for hypothetical fruits and vegetables grown in upland soil overlying waste rock and 

irrigated with groundwater due to concentrations of molybdenum, selenium, and thallium in upland soil 

and/or groundwater (Tables 7-1 and 7-2).  

Risk to Human Health - Ballard Shop.  Hypothetical fruits and vegetables grown in upland soil overlying 

waste rock and irrigated with groundwater from the Ballard Shop area, are within USEPA’s acceptable 

cancer risk management criteria for trichloroethene (TCE), as shown on Table 6-37.   

Information to Support the FS.  The nature and extent of contamination associated with upland 

vegetation at the Ballard Site and the risks posed to human health have been sufficiently bounded to 

evaluate remedial alternatives in the FS.  The FS process to evaluate and select remedial alternatives will be 

consistent with EPA guidance and the RI/FS SOW. 

7.2.4  Riparian Vegetation 

Nature and Extent of Contamination.  The RI findings (Sections 4.0 and 5.0) regarding riparian 

vegetation provide sufficient information to characterize the nature and extent of contamination associated 

with riparian vegetation on and downstream of the Ballard Site.  Riparian vegetation is not present at the 

Ballard Shop Area and was not assessed.   The locations and concentrations of primary analytes in riparian 

vegetation are identified through riparian vegetation samples collected in 2004.  Riparian vegetation samples 

collected in upstream locations, such as ponds and seeps have concentrations of molybdenum, selenium, 

and cadmium (one sample) elevated above screening and background levels.  However, constituent 

concentrations in riparian vegetation decrease significantly downstream, as noted at the spring and stream 

stations.   
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Risk to Human Health – Ballard Site.  Site-related (total) and incremental carcinogenic risks to a Native 

American receptor are in excess of IDEQ’s and USEPA’s acceptable risk criteria.  Specifically, risks from 

exposure to arsenic in culturally significant plants grown in riparian soils exceed the above criteria under the 

Tier II RME scenario (Table 6-36).  However, as discussed above, the incremental arsenic risks likely are 

overestimated based on the current background data set.  Acceptable site non-cancer HI of 1 is exceeded in 

the Tier II scenario for the Native American receptor due to concentrations of several constituents 

including arsenic, cadmium, molybdenum, nickel, selenium, thallium, and vanadium in riparian soil 

(preliminary COCs on Table 7-1 and Table 7-2). 

Information to Support the FS.  The nature and extent of contamination associated with riparian 

vegetation at the Ballard Site and the risks posed to human health have been sufficiently bounded to 

evaluate remedial alternatives in the FS.  The FS process to evaluate and select remedial alternatives will be 

consistent with EPA guidance and the RI/FS SOW. 

7.2.5  Surface Water 

Nature and Extent of Contamination.  The RI findings (Section 4.0 and 5.0) regarding surface water 

provide sufficient information to characterize the nature and extent of contamination associated with 

surface water at the Ballard Site.  Surface water is not present at the Ballard Shop Area and was not assessed.    

The locations and concentrations of primary analytes in surface water are identified through numerous 

samples collected in the spring and fall of the year between 2004 and 2012.  Surface water samples often 

contain elevated concentrations of aluminum, arsenic, boron, cadmium, chromium, and selenium with 

isolated exceedances of iron, manganese, nickel, molybdenum, thallium, uranium, vanadium, and zinc above 

their respective screening levels.  Surface water samples collected from dump seeps, springs, and ponds 

located near the mine waste dumps contain a greater number of elevated constituents (i.e., above their 

respective screening and background levels) when compared to stream samples which are generally collected 

downstream from the sources.  However, several small tributaries that originate in the mine area still exceed 

background and screening levels for selenium and the other constituents listed above.   

Many of these streams around the Ballard Site are fed either by perennial springs or runoff derived streams 

(ephemeral) that are dry at the height of summer when spring runoff ends as shown in Ballard Site sample 

station photographs (see Appendix C).  All of the tributaries emanating from the Ballard Site are ephemeral 

and thus do not contribute to contaminant loading during baseflow conditions. In addition, the runoff and 

stormwater contribution to the Blackfoot River from the Site is minor.  Perennial tributaries have been 

sampled in both the spring and fall and concentrations of all constituents are typically higher during spring 
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sampling events, although there are a few exceptions and these locations are evaluated for fall sampling as 

part of the long-term monitoring plan for the Ballard Site. 

Risk to Human Health – Ballard Site.  Site-related (total) and incremental risks to a Native American 

receptor as a result of direct exposure to arsenic in surface water are below IDEQ’s acceptable risk criterion 

and fall within the lower end of USEPA’s risk management range, as shown on Table 6-36.  The acceptable 

non-cancer HI of 1 is not exceeded in the Tier II surface water scenario for the Native American receptor.  

Arsenic is the only constituent identified as a human health preliminary COC (Tables 7-1 and 7-2).  

Information to Support the FS.  The nature and extent of contamination associated with surface water at 

the Ballard Site, and the risks posed to human health, have been sufficiently bounded to evaluate remedial 

alternatives in the FS.  The FS process to evaluate and select remedial alternatives will be consistent with 

EPA guidance and the RI/FS SOW. 

7.2.6  Sediment 

Nature and Extent of Contamination.  The RI findings (Sections 4.0 and 5.0) regarding sediment provide 

sufficient information to characterize the nature and extent of contamination in sediment associated with 

surface water bodies located on and downstream of the Ballard Site.  Surface water and sediment are not 

present at the Ballard Shop Area and were not assessed.  The locations and concentrations of primary 

analytes in sediments are identified through numerous sediment samples collected in 2004 and 2010.  

Sediment samples often contain the same suite of elevated constituents as surface water and soil, including 

antimony, arsenic, boron, cadmium, chromium, copper, nickel, selenium, thallium, vanadium, uranium, and 

zinc.  Sediment samples collected from ponds and seeps located near the mine waste dumps contain a 

greater number of constituents that are elevated above their respective screening levels than those sediment 

samples collected from spring and stream locations downstream of the Site.  Constituent concentrations in 

sediments significantly decrease in downstream locations, but are still elevated above screening and 

background levels for some constituents (e.g., antimony, selenium, uranium, and vanadium) at the furthest 

monitored downstream locations (MST272 and MST273).  However, as shown in photographs located in 

Appendix C, the channels which lead from the waste rock dumps have low gradients at most of the Ballard 

Site sampling locations.  As a result, elevated constituents in sediments located downstream are less likely 

due to physical transport and are more likely due to the partitioning of constituents between surface water 

and downstream sediments.  Regardless of the reasons for the elevated constituents detected in downstream 

sediments, the concentrations of most constituents are approaching background values, and coupled with 
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the very low physical sediment transport mass, as indicated by the drainage morphology and observations 

(e.g., Appendix C), sediment transport to the much larger Blackfoot River is not a significant concern. 

Risk to Human Health – Ballard Site.  The uptake of sediment constituents by plants is the only 

complete exposure pathway associated with Ballard Site sediment and as a result there are no risks 

associated with the direct exposure to sediments. The site-related (total) and incremental carcinogenic risks 

associated with arsenic in aquatic plants derived from Ballard Site sediment and surface water are in excess 

of the acceptable criteria.  Three constituents (arsenic, cadmium, and selenium) cause an exceedance of the 

acceptable site non-cancer HI of 1 under the Tier II aquatic plant scenario for the Native American 

receptor.   

Information to Support the FS.  The nature and extent of contamination associated with sediment at the 

Ballard Site and the risks posed to human health have been sufficiently bound to evaluate remedial 

alternatives in the FS.  The FS process to evaluate and select remedial alternatives will be consistent with 

EPA guidance and the RI/FS SOW. 

7.2.7  Groundwater 

Nature and Extent of Contamination - Ballard Site.  The RI findings (Section 4.0 and 5.0) regarding 

groundwater provide sufficient information to characterize the nature and extent of contamination 

associated with groundwater in the various hydrostratigraphic units (local, intermediate, and regional) on 

and downgradient of the Ballard Site.  The locations and concentrations of primary analytes in groundwater 

are identified through numerous groundwater samples collected in the spring and fall between 2004 and 

2012.  As discussed in Section 4.5, selenium is the most consistently elevated constituent that exceeds 

groundwater screening levels.  Other constituents (e.g., cadmium and arsenic) sporadically may exceed their 

screening levels (i.e., exceeding levels in single event at a single location, exceed in a very few locations [e.g., 

dump seeps], or in total but not dissolved fractions [i.e., aluminum]).  Besides selenium, TDS and sulfate 

exceed screening levels in a number of locations, but these exceedances closely correlate with elevated 

selenium.  Selenium is the most consistently characterized constituent and is the most persistent in the 

environment.   

The local, intermediate and regional aquifers associated with the Ballard Site have the following noted 

impacts from the sources of contamination (i.e., the waste rock dumps): 

• Shallow alluvial groundwater on the east side of the mine is impacted by two waste rock dumps 
and this has resulted in three distinct plumes (Drawing 4-27).  On the west side of the mine, 
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alluvial groundwater is impacted by two waste rock dumps and this has resulted in two distinct 
selenium plumes (Drawing 4-28).   

• Groundwater collected from monitoring wells screened near the top of the Dinwoody 
Formation on the east side of the mine exceeds the selenium screening level; whereas, 
monitoring wells screened deeper in the Dinwoody Formation report much lower selenium 
concentrations; less than the screening level.   

• Three of the five monitoring wells installed in the Wells Formation at the Ballard Site have total 
selenium concentrations in groundwater above the screening level and are located on the interior 
of the mine.  Monitoring wells on the perimeter of the mine in the Wells Formation have 
selenium concentrations in groundwater below the selenium screening level. 

Nature and Extent of Contamination - Ballard Shop.  The Ballard Mine Shop was investigated in 2010 

to assess the potential for soil and groundwater contamination sources associated with organic compounds 

used and stored during its operating history.  As discussed in Appendix B, only two volatile compounds 

were detected above the RL.  Detections of tetrachloroethene (PCE) is slightly above the Idaho 

groundwater standard in SB-07 and a potential groundwater plume could be emanating downgradient to the 

southwest.  However, because of the remote location of the Ballard Mine Shop, the lack of current 

downgradient receptors, and the degradation and attenuation of organic compounds, the risks associated 

with the potential plume likely are small.  One semi-volatile compound, bis(2-ethylhexyl) phthalate, was 

detected in MBW011 above the screening level of 4.8 µg/L. However, MBW011 had no other detected 

concentrations of organic compounds and MBW011 is well away from any potential sources of organic 

contamination with the possible exception of the Ballard Mine Shop Area.  Bis(2-ethylhexyl)phthalate was 

not detected in any other soil or groundwater samples collected during the investigation.  It is suspected that 

the detected concentration of bis(2-ethylhexyl)phthalate, which is a common plasticizer, is a field or 

laboratory contaminant, and is not associated with the groundwater at the Site.  However, the well will be 

resampled in the spring 2014 sampling event to determine if bis(2-ethylhexyl)phthalate is present in the 

groundwater, or if as explained, is a common laboratory contaminant.   

Risk to Human Health - Ballard Site.  Total site-related and incremental risks as a result of elevated 

arsenic to a hypothetical future resident and a current/future seasonal rancher are in excess of IDEQ’s and 

USEPA’s acceptable risk criteria as shown on Table 6-36.  The constituents that contribute to the 

exceedance of the non-cancer HI of 1 are arsenic and selenium in the Tier II incremental scenario for a 

hypothetical future resident.  Arsenic and selenium are the only constituents identified as human health 

preliminary COCs, as shown in Table 7-1 and Table 7-2.  
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Risk to Human Health - Ballard Shop.   

As discussed above, the detection of bis(2-ethylhexyl) phthalate appears to be the result of a lab or field 

contamination error.  Therefore, it was not assessed in the BRA. Tier I site-related risks to hypothetical 

future residents from organics in groundwater are below IDEQ’s and USEPA’s acceptable risk criteria 

(Table 6-37) and as a result were not further evaluated in the Tier II assessment. 

Information to Support the FS.  The nature and extent of contamination associated with groundwater at 

the Ballard Site and the risks posed to human health have been sufficiently bounded to evaluate remedial 

alternatives in the FS.  However, to demonstrate the nature and extent of contamination, an additional 

round of sampling and possibly an additional groundwater characterization would be considered if the 

presence of organic constituents are confirmed.  The FS process to evaluate and select remedial alternatives 

will be consistent with EPA guidance and the RI/FS SOW. 

7.2.8  Biota 

Nature and Extent of Contamination.  The RI findings (Section 4.0) regarding aquatic and terrestrial 

biota provide sufficient information to characterize the nature and extent of contamination associated with 

biota.  A variety of aquatic and terrestrial biological-chemical data were collected during the pre- and post-

2004 investigation periods at the Ballard Site.  The terrestrial data have not been validated to current 

standards but can be validated, as needed, to support the risk assessment.  Aquatic surveys were conducted 

in 2004, no fish were found in Ballard Site stations and all stations reported low rapid bioassessment scores 

(RBS) as discussed in Section 4.6.  The low RBS scores indicate that the stations evaluated are poor aquatic 

habitat.  Macroinvertebrate samples collected at the Ballard Site indicate that there are insufficient quality 

habitat at the Ballard Site but there also is a potential that impacts from primary constituents in the streams 

affect the macroinvertebrate numbers.  

Risk to Human Health – Ballard Site.  Site-related (total) and incremental risks to a current/future 

seasonal rancher are in excess of IDEQ’s cancer risk criterion and fall within USEPA’s cancer risk 

management range (Table 6-36).  Specifically, risks from exposure to arsenic in cattle grazed on upland 

pastures and consumed surface water or groundwater exceed the Tier II RME scenario.  The constituents 

that contribute to the incremental non-cancer risk from upland soil and surface water or groundwater are 

selenium and thallium.  

Information to Support the FS.  The nature and extent of contamination associated with biota at the 

Ballard Site and the potential hazards posed to human health have been sufficiently bounded to evaluate 
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remedial alternatives in the FS.  The FS process to evaluate and select remedial alternatives will be consistent 

with EPA guidance and the RI/FS SOW. 

7.2.9  Implications of Human Health Risk Estimates on Current/Future Land Uses 

It should be noted that grazing and recreational activities, such as hunting, camping and hiking, on the 

Ballard Site leased State lands are most representative of the current land uses possible at the Ballard Mine.  

Grazing and recreational activities also are the most likely future land uses for the Ballard Mine.  As 

indicated by the de minimis cancer risk and noncancer hazard estimates for the Recreational Hunter and 

Camper/Hiker receptors, these current and anticipated future land uses are not adversely affected at the 

Ballard Mine.  The Native American, Hypothetical Future Resident, and Seasonal Rancher were evaluated to 

determine if land use controls and/or remediation are required to protect potential future subsistence, 

residential or seasonal ranching land uses for the Ballard Mine, although such land uses, which were 

assumed to occur exclusively on the Ballard Mine area in the HHRA, are unlikely to occur in the future.  

Incremental cancer risk and noncancer HI estimates for the Native American, Hypothetical Future 

Resident, and Seasonal Rancher are greater than 1x10-4 and 1, respectively.  Therefore, further evaluations 

in the FS of area-specific remedial alternatives, including institutional land use controls, will be required to 

protect these potential receptors/land uses on the Ballard Mine, proper.  Because the concentrations of 

constituents associated with excess risk for these receptors decrease rapidly in downslope directions from 

the mine dumps, it is not anticipated that current or potential future subsistence and residential or seasonal 

ranching land uses in the vicinity of the Ballard Mine are adversely impacted. 

7.3  SUMMARY OF ECOLOGICAL RISKS 

This section summarizes the findings of the ERA that was performed using conservative assumptions to 

bound risks to indicator receptors. The BRA Report, which details the methods, assumptions and findings 

of the bounding assessment, is provided as Appendix A and summarized in Section 6.0.  The COPECs and 

the preliminary COECs (based on the results of the ERA) are presented by media in Table 7-3 (provided at 

the end of the section). 

As described in Section 6.6.1.1, Tier I chemical-specific HQs for amphibians exposed to surface water 

COPECs at the Ballard Mine ranged from <1 to 101, as shown in Table 6-23.  Surface water COPECs with 

HQs higher than IDEQ’s and USEPA’s acceptable surface water hazard criterion include barium, boron, 

cadmium, manganese, selenium, and uranium.   
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NOAEL-based and LOAEL-based ecological hazard estimates were calculated for terrestrial and riparian 

upper trophic level ecological receptors exposed to combined media at the Ballard Mine, Ballard Shop, and 

background locations.  Only the Tier II NOAEL results are summarized below and are presented in Table 

7-4.  The Tier II LOAEL-based hazard estimates are presented in Appendix A.   

Risk to the Environment – Ballard Site.  NOAEL-based Tier II HQ estimates are in excess of 1 were 

calculated for the following receptors: long-tailed vole, American goldfinch, deer mouse, raccoon, American 

robin, mallard duck, mink, coyote, great blue heron and northern harrier.  NOAEL-based Tier II HQ 

estimates for the elk are below 1. Chemicals with NOAEL-based Tier II HQ estimates in excess of 1 

include: antimony, cadmium, chromium, copper, molybdenum, nickel, selenium, thallium, vanadium and 

zinc.  These constituents are listed as preliminary COECs as shown on Table 7-3.  

Risk to the Environment - Ballard Shop.  A NOAEL-based Tier II HQ estimate in excess of 1 was 

calculated for the long-tailed vole at the Ballard Shop.  The primary risk driver is 1,2,4-trimethylbenzene, as 

listed in Table 7-3.  NOAEL-based Tier II HQ estimates for the American goldfinch, deer mouse and 

American robin are below 1.   

Information to Support the FS.  The nature and extent of contamination associated with biota at the 

Ballard Site and the potential hazards posed to environment, via ecological receptors, have been bounded 

sufficiently to allow evaluation of remedial alternatives in the FS.  The FS process to evaluate and select 

remedial alternatives will be consistent with EPA guidance and the RI/FS SOW. 

7.3.1  Implications of Background Concentrations on Ecological Risk Estimates 

These ecological risks estimates represent upper bound estimates that “overestimate” site risks.  For 

example, ecological HQ estimates calculated using background concentrations were greater than 1 for three 

of six mammalian receptors, and for two of five avian receptors.  These calculations used the background 

concentration data set for the P4 Sites may be biased low because the data exclude any samples from the 

Phosphoria Formation, which is naturally elevated in COECs including the risk-drivers cadmium, 

chromium, selenium, uranium and zinc.  If ecological HQ estimates were calculated using background 

concentrations that are representative of actual, pre-mining conditions at the Ballard Mine, the background 

HI estimates may be significantly higher.      

7.4  SUMMARY OF LIVESTOCK RISKS 

This section summarizes the findings of the LRA that was performed using conservative assumptions to 

bound risks to a livestock indicator receptor. The BRA Report, which details the methods, assumptions and 
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findings of the bounding LRA, is provided as Appendix A and summarized in Section 6.0.  The LCOPCs 

and the preliminary LCOCs (based on the results of the LRA) are presented by media in Table 7-4. 

Risk to Livestock – Ballard Site.  Three constituents, molybdenum, selenium, and thallium, were 

evaluated in the Tier II LRA following the Tier I LRA for the Ballard Mine. Of these three constituents, a 

NOAEL-based Tier II HQ in excess of 1 was calculated for beef cattle exposed to selenium in upland 

surface soil and surface water only. 

Information to Support the FS.  The nature and extent of contamination at the Ballard Site and the 

potential hazards posed to livestock have been sufficiently bounded to evaluate remedial alternatives in the 

FS.  The FS process to evaluate and select remedial alternatives will be consistent with EPA guidance and 

the RI/FS SOW. 

7.5  ADDITIONAL RI RECOMMENDATIONS 

The information presented in this section indicates that the nature and extent of contamination associated 

with source materials and downstream/downgradient media at the majority of the Ballard Site have been 

bound and the risks posed to human health and the environment are sufficiently understood to allow the 

CERCLA process to proceed to the FS.  However, there are three areas that may require more detailed 

evaluation.  Discussed below are the recommendations for further evaluation during the FS process.  

• Given the calculated risks associated with constituents such as arsenic and uranium, prior to 
preparing the RI Reports for the other P4 Mine Sites, collection of additional background data 
inclusive of the Phosphoria Formation should be considered and these samples should be 
analyzed for not only total uranium, but uranium daughter products, in addition to the Site 
COCs and COECs.  A draft Work Plan entitled Radiological Site and Background Investigations 
Sampling and Analysis Plan - Revision 0 DRAFT (Radiological Site and Background SAP) submitted in 
May 2011 should be considered for this use. 

• Highly conservative, default EPA methods and assumptions were used to estimate 
concentrations of radiological daughter products of uranium in the Tier I HHRA.  This 
approach resulted in risk estimates for uranium that likely are not representative of actual Site 
risks.  Direct measurement of uranium and its daughter products from on-site waste rock piles 
should be considered as described in the draft Radiological Site and Background SAP. 

• Based on the consideration of risks, further investigation of organic constituents at the Ballard 
Shop is not warranted.  However, because groundwater collected from SB-07 exceeds the PCE 
standard and MBW011 reported elevated concentrations of bis(2-ethylhexyl)phthalate, at a 
minimum these monitor wells should be resampled. Additional groundwater characterization 
may be needed if the presence of organic constituents is confirmed.   [Note: preliminary data 
from the resampling indicated that bis(2-ethylhexyl)phthalate is not present in MBW011.  
Complete validated data and associated conclusions will be presented in the 2014 DSR.]   
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1.0 INTRODUCTION 

This baseline risk assessment report (BRA Report) for the Ballard Mine and Ballard Shop, collectively 
referred to as ‘the Ballard Site’, was prepared by MWH Americas, Inc. (MWH) on behalf of P4 Production, 
LLC (P4), in accordance with the requirements set forth in the Administrative Settlement Agreement and 
Order on Consent/Consent Order for Remedial Investigation/Feasibility Study (CO/AOC RI/FS) 
(USEPA, 2009a).  The 2009 CO/AOC is a voluntary agreement between P4 and the United States 
Environmental Protection Agency (USEPA), the Idaho Department of Environmental Quality (IDEQ), the 
United States Department of Agriculture (USDA), United States Forest Service (USFS), the U.S. 
Department of the Interior (USDOI), Bureau of Land Management (BLM), and the Shoshone-Bannock 
Tribes (Tribes).  This group of stakeholders is collectively referred to as the “Agencies and Tribes” or A/T.  
This BRA Report is part of the Ballard Mine RI Report that supports the comprehensive mine-specific 
RI/FS that is being conducted at P4’s three historic phosphate mines, namely Ballard, Henry and Enoch 
Valley Mines (collectively known as the “Sites”), located in southeast (SE) Idaho.  The BRA for the Ballard 
Site was conducted according to the methodologies and exposure scenarios presented in the Human Health 
and Ecological Risk Assessment (HHERA) Work Plan (Appendix C of the RI/FS Work Plan; MWH, 2011). 

1.1 Objectives and Scope 

The purpose of this BRA Report is to present (1) the methods and procedures used in the evaluation of 
potential human health, ecological, and livestock risks associated with media of concern at the Ballard Site, 
(2) the receptor-specific human health, ecological, and livestock risk and hazard estimates, and (3) the risk 
assessment findings for the Ballard Site.  While the BRA for the Ballard Site was patterned after similar RIs 
performed in SE Idaho, the approach used for the Ballard Site BRA incorporates changes in the current 
regulatory setting, state of risk assessment science, and Site-specific conditions at the Ballard Site.  Although 
the approved HHERA Work Plan did not include risk assessment methodologies specifically for the 
evaluation of potential human health, ecological and livestock risks at the Ballard Shop, a BRA was 
conservatively conducted for the Ballard Shop using the same methods and assumptions used in the BRA 
for the Ballard Mine. 

1.2 Scope of Risk Assessment 

The scope of this BRA Report is to present the methods and assumptions used in, and results of, the BRA 
for the Ballard Site.  The methods and results described herein include the following: 

 

 Establishment of requirements for the selection of environmental data to be evaluated in the 
BRA. 

 Identification of criteria for the selection of chemicals of potential concern (COPCs) and 
chemicals of potential ecological concern (COPECs) to be evaluated in the BRA. 

 Determination of habitat types and potential beneficial/multiple uses at the Ballard Site. 

 Creation of conceptual site models (CSMs) which identify complete exposure pathways for 
human, ecological, and livestock receptors. 

 Presentation of generalized exposure equations for quantifying exposure doses. 

 Establishment of sources and procedures for the human health, ecological and livestock toxicity 
assessment.  
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 Development of procedures for the characterization of human health, ecological and livestock 
risks. 

 Quantitative and qualitative evaluations of risks to human, ecological and livestock receptors. 

 Presentation of the process for the identification of any significant uncertainties in the risk 
assessment process. 

 
The BRA is part of the RI/FS process for the Ballard Site.  The goal of characterizing risks for the Ballard 
Site is to determine which areas, if any, will require further evaluation or implementation of remedial 
measures.  The BRA begins with generalized descriptions of exposure assumptions and all potentially 
complete and significant exposure pathways for human, ecological, and livestock receptors, followed by 
methods used in the toxicity assessments and characterization of risks to human health and the 
environment.  A tiered approach was used during the evaluation of risks to human, ecological, and livestock 
receptors for the Ballard Site in which a screening-level Tier I assessment used maximum concentrations of 
site contaminants and reasonable maximum exposure (RME) assumptions, and a Tier II assessment that was 
based on the lower of the upper-bound average or the maximum detected concentrations and more 
reasonable assumptions relative to exposure as described in Sections 3.0, 4.0, and 5.0 of this BRA Report.   

1.3 Process and Organization 

The BRA Appendix is organized into the following sections: 
 

 Section 1 – Introduction to Risk Assessment Appendix 

 Section 2 – Data Evaluation and Summary 

 Section 3 – Human Health Risk Assessment 

 Section 4 – Ecological Risk Assessment 

 Section 5 – Livestock Risk Assessment 

 Section 6 - Uncertainty Analysis 

 Section 7 – Conclusions 

 Section 8 – References 
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2.0 DATA EVALUATION AND SUMMARY 

This section describes procedures for evaluating and selecting the data that was evaluated in this BRA.  The 
environmental media and data that were quantitatively evaluated include soil (upland and riparian), surface 
water (upstream, downstream, and pond), groundwater, surface expressions of groundwater (SEGW), 
sediment, and vegetation data (general upland and riparian plants and culturally significant upland plants) 
collected between 2004 and 2010.  The data evaluation process is presented in Section 5.5 and Appendix B 
of the RI/FS Work Plan. 

2.1 Site Data Selection 

For an analytical result to be usable for assessing risk, the sample collection, preparation, and analytical 
methods should appropriately identify the chemical form or species present, and the specified sample 
detection limit should be at or below a concentration that is associated with toxicologically relevant levels 
(e.g., published risk-based screening levels or action levels).  The significance of analytical detection limits 
greater than such criteria was evaluated on a case-by-case basis and was described in the uncertainty section 
of this BRA Report.   
 
According to the USEPA (1989), only field investigation analytical data that meet specific requirements are 
appropriate for use in a quantitative human health risk assessment (HHRA).  Only data collected and 
analyzed at a quality control (QC) level equivalent to USEPA Level III or higher (USEPA, 1988) meets 
appropriate usability criteria for evaluation in a quantitative HHRA.  USEPA Level III data provide the 
following: 
 

 Low detection limits. 

 A wide range of calibrated analyses. 

 Matrix recovery information. 

 Laboratory process control information. 

 Known precision and accuracy. 
 
The abiotic media and vegetation sampling data that were quantitatively evaluated in the BRA are consistent 
with USEPA level III and are suitable for risk assessment purposes.   
 
Data that meet USEPA Contract Laboratory Program (CLP) Level III or Level IV (or functionally 
equivalent) data validation criteria are not required for quantitative ecological risk assessments. 
 
USEPA’s Guidance for Data Usability in Risk Assessment (Part A) – Final (USEPA, 1992a), further states: 
 

 Data are almost always useable in the risk assessment process, as long as the uncertainty in the 
data and its impact on the risk assessment are thoroughly explained. 

 The analytical data objective for baseline risk assessments is that uncertainty is known and 
acceptable, not that uncertainty be reduced to a particular level. 

 Sampling variability typically contributes much more to ‘total error’ than analytical variability. 

 Field methods can produce legally defensible data if appropriate method QC is available and if 
documentation is adequate. 
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 Qualified data can usually be used for quantitative risk assessment. 

 Data qualified as “U” or “J” should be used for risk assessment purposes. 

 The primary planning objective is that uncertainty levels are acceptable, known and quantifiable, 
not that uncertainty is eliminated. 

 
All validated and A/T-approved chemical data from the previous sampling investigations were evaluated for 
chemical, exposure, spatial and temporal representativeness prior to inclusion in the BRA, as follows: 
 

 Chemical representativeness — Identified whether analyses were conducted for constituents 
expected to be present, on the basis of an understanding of historical processes or practices and 
potential releases at the site. 

 Exposure representativeness—Identified whether environmental media were evaluated where 
receptor exposure is most feasible (including potential hot spots). 

 Spatial representativeness — Identified whether samples were collected with a sufficient density 
and areal coverage that the detected constituent concentrations represent a geographically-
integrated exposure for the receptors of concern.  

 Temporal representativeness — Identified whether samples were collected within a time frame 
such that detected constituent concentrations indicate current site conditions. 

 
Data that are determined to be representative, based on the above parameters, and deemed appropriate for 
inclusion in the BRA were further evaluated based on the following criteria: 
 

 If a single, unqualified value was provided for a given sample/location/data, the value was used 
“as-is.” 

 If a chemical was detected at least once in soil, the non-detects were included in the database as 
well. 

 Data qualified with “R” was removed from the database, while other qualified data was entered. 

 Laboratory duplicates and quality control data were not included in the HHRA data set. 

 For field duplicates and their respective primary samples, the following selection process was 
used: 

 
o If both results were reported as detected concentrations, the average concentration was 

calculated and used in all further data analysis steps. 
o If one result was reported as detected and the other result was reported as not detected, the 

detected result was used in all further data analysis steps. 
o If both results were reported as not detected, the higher detection limit of the two sample 

results was assigned to the sample and used in further data analysis steps.  
 

 For field triplicates and their respective primary samples, the following selection process were 
used: 

 
o If all three results were reported as detected concentrations, the average concentration was 

calculated and used in all further data analysis steps. 
o If any two of the three results were reported as detected and the other result was reported as 

not detected, the average concentration of the detected results was calculated and used in all 
further data analysis steps. 
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o If any one of the three results was reported as detected and the other two results were both 
reported as not detected, the detected result was selected and use in all further data analysis 
steps. 

o If all three results were reported as not detected, the higher detection limit of the two sample 
results was assigned to the sample and used in further data analysis steps. 

o Data qualification flags were maintained when averaging; any “J” flags associated with 
detected values were carried through to the final result. 

 
The data used in this BRA are summarized in Table A2-1 through Table A2-10. 

2.2 Site-Specific Background Data 

Site-specific background data evaluated in this BRA were presented in the Final Background Levels Development 
Technical Memorandum (Final Background TM) (MWH, 2013).  Background data at the Ballard Site are available 
for upland and riparian soil, sediment, upland and riparian vegetation, surface water, and groundwater.  
Background data that met data usability criteria specified in Section 2.1, and for which the A/Ts concur, was 
employed for purposes of calculating background carcinogenic risks and noncarcinogenic hazards in 
comparison to Site risks and hazards and for the calculation of incremental carcinogenic risks and 
noncarcinogenic hazards.  Incremental carcinogenic risks and noncarcinogenic hazards represent the 
differences between Site carcinogenic risks and noncarcinogenic hazards and those attributable to 
background. 
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3.0 HUMAN HEALTH RISK ASSESSMENT 

The HHRA portion of this BRA Report focuses on potential risks associated with human exposures to site-
derived contaminants under current and potential future site conditions.  Results of the HHRA will be used 
to evaluate whether concentrations of Site-derived COPCs in Site-specific media pose any unacceptable 
carcinogenic risks or noncarcinogenic hazards to potential current and future human receptors.  Results of 
this HHRA will be used to evaluate whether current concentrations of COPCs in Site media are protective 
of human health and may remain in place, or if remedial measures are required. 
 
This section presents the methods and assumptions used in, and results of, the HHRA for the Ballard Site.  
Risks to public health were evaluated in accordance with the Comprehensive Environmental Response, 
Compensation, and Liability Act of 1980 (CERCLA) process, as amended by Superfund Amendments and 
Reauthorization Act (SARA).  The HHRA evaluated potential public health risks associated with inorganic 
and organic chemicals released from historic mining sources at the Ballard Site.  Potential threats to 
ecological habitats and receptors were evaluated as described in Section 4.0, and potential threats to 
livestock were evaluated as described in Section 5.0. 
 
The HHRA for the Ballard Site was performed in accordance with, or in consideration of, the following 
USEPA and State of Idaho guidance documents and/or reference materials: 
 

 Risk Assessment Guidance for Superfund (RAGS).  Volume I: Human Health Evaluation 
Manual, Part A (USEPA, 1989) 

 RAGS. Volume I: Human Health Evaluation Manual,  Part F - Supplemental Guidance for 
Inhalation Risk Assessment (USEPA, 2009b)  

 Guidelines for Carcinogen Risk Assessment (USEPA, 2005a) 

 Child-Specific Exposure Factors Handbook - Final Report (USEPA, 2008a) 

 Human Health Evaluation Manual, Supplemental Guidance: Standard Default Exposure Factors 
(USEPA, 1991) 

 Final Exposure Assessment Guidelines (USEPA, 1992b) 

 Health Effects Assessment Summary Tables (HEAST) (USEPA, 1997a) 

 Exposure Factors Handbook (USEPA, 1997b) 

 Risk Assessment Guidance for Superfund (RAGS), Volume I: Human Health Evaluation 
Manual (Part E, Supplemental Guidance for Dermal Risk Assessment) (USEPA, 2004a) 

 Risk Evaluation Manual (REM) (IDEQ, 2004a) 

 Surface Water Quality Standards. IDAPA 58.01.02 (IAC, 2009a) 

 Groundwater Quality Rule. IDAPA 58.01.11 (IAC, 2009b) 

 
Site cleanup rules provided in the aforementioned documents establish administrative processes and 
standards to determine the necessity for, and/or degree of, cleanup required to protect human health, safety, 
and welfare, and the environment at a site where one or more hazardous substances are located.   
 
Medium-specific COPCs for the P4 Mines have already been developed and approved by the A/Ts; these 
are the analytes measured within each medium.  The HHRA for the Ballard Site began with the selection of 
refined COPCs followed by a two-tiered risk assessment approach.  Refinement of COPCs involved a 
comparison of maximum detected chemical concentrations from samples collected within a soil depth range 
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of 0 to 2 feet below ground surface (bgs) for Ballard Mine and 0 to 10 feet bgs for Ballard Shop, to 
published screening criteria, as described in Section 3.1, below.  Chemicals having maximum detected 
concentrations that exceed screening levels were identified as refined COPCs and evaluated further in 
successive Tier I and II HHRAs.   
 
The Tier I assessment used RME assumptions and maximum detected concentrations.  Chemicals in each 
exposure medium posing an unacceptable risk or hazard using Tier I risk assessment methods were carried 
forward into a Site-specific Tier II HHRA.  The Tier II HHRA calculated risks separately using central 
tendency exposure (CTE) and RME assumptions, and the lower of the maximum detected concentration or 
an upper bound average concentration for the exposure point concentration (EPC).  Risks were also 
calculated for background concentrations, and incremental risks were derived from the RME-based 
calculations.   

3.1 Refined COPC Selection 

The goal of the HHRA is to estimate potential risks to human receptors from Site-related chemicals under 
reasonable exposure scenarios (USEPA, 1989).  To ensure that the primary focus of the HHRA is on the 
Site-related chemicals that are of most concern, medium-specific COPCs were screened against protective 
human health screening criteria in a COPC refinement step.  COPC refinement was based on a residential 
scenario to evaluate whether chemical concentrations meet unrestricted land use criteria. 
 
Human health screening criteria include numeric criteria and standards published in Federal regulations, 
State of Idaho regulations, and other regional reports. Federal sources for numeric screening criteria include 
USEPA Regional Screening Levels (RSLs; USEPA, 2013a), National Recommended Water Quality Criteria 
(NRWQC) (USEPA, 2013b), and National Maximum Contaminant Levels (MCLs) (USEPA, 2009c).  Idaho 
standards include Water Quality Standards published in IDAPA 58.01.02  (IAC, 2009a), Groundwater 
Quality Rule published in IDAPA 58.01.02 (IAC, 2009b) the Area-Wide Risk Management Plan (IDEQ, 
2004b), and Idaho Health Comparison Levels for Drinking Water (ATSDR, 2006).   
 
Chemicals were included as refined COPCs if Ballard Mine and Ballard Shop Site-specific maximum 
detected concentrations exceed published medium-specific screening levels. 

3.1.1 COPC Selection Criteria 

Medium-specific human health COPC screening for the Ballard Mine and Ballard Shop are presented in 
Table A3-1 through Table A3-7.    
 

Surface Soil: 
 
Refined human health COPC screening for soil was based on comparison of maximum concentrations of 
chemicals detected in soil (0 to 2 feet bgs for Ballard Mine and 0 to 10 feet bgs for Ballard Shop) to USEPA 
RSLs (USEPA, 2013a) for carcinogenic chemicals (equivalent to a one-in-one million risk) and one-tenth of 
the USEPA RSLs for non-carcinogens.  The most recent version of the RSLs was used during COPC 
screening for soil in the HHRA. 
 
USEPA RSLs are chemical-specific, include both the direct contact and inhalation exposure pathways, and 
are available for residential and industrial scenarios.  During refined COPC screening, maximum 
concentrations of chemicals detected in soil were compared to RSLs for residential soil.  Chemicals in 
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upland and riparian soil that exceeded the refined COPC soil screening benchmarks were identified as 
refined human health COPCs for soil (Table A3-1 through Table A3-3). 
 
The screening approach that was used to identify refined COPCs for soil was also used to identify refined 
COPCs for sediment.  Human health sediment screening is presented in Table A3-5. 
 

Surface Water:  
 
Refined human health COPC screening for surface water was based on comparison of maximum 
concentrations of chemicals detected in surface water to the following hierarchy of criteria: 
 

1. State of Idaho Surface Water Quality for Domestic Water Supply Use (IDAPA 58.01.02) (IAC, 
2009a) which is applied to all potential domestic use surface waters in the State of Idaho.  The lower 
of the human health criteria for drinking water and consumption of organisms within the water is 
applied. 

2. National Recommended Water Quality Criteria (NRWQC) (USEPA, 2013b) criteria presented for 
human health include the consumption of organisms within the surface water body and for a 
combination of consumed organisms and ingestion of water. 

3. USEPA RSLs for tap water (USEPA, 2013a).  
4. Idaho Health Comparison Levels for Drinking Water (ATSDR, 2006), presented in Public Health 

Assessment for Bannock, Bear Lake, Bingham, and Caribou Counties in Idaho. 
5. USEPA primary and secondary Maximum Contaminant Levels (MCLs) (USEPA, 2009c), criteria 

represent the national primary drinking water standards. 
 
Chemicals exceeding the selected water quality criteria were identified as refined human health COPCs for 
surface water (Table A3-4). 

 
Groundwater: 
 
Refined human health COPC screening for groundwater were based on comparison of maximum 
concentrations of chemicals detected in groundwater to: 
 

1. USEPA RSLs for tap water (USEPA, 2013a). 
2. Remedial action and monitoring levels; Area-Wide Risk Management Plan (IDEQ, 2004b). 
3. State of Idaho Ground Water Quality Rule (IDAPA 58.01.11) (IAC, 2009b) 
4. USEPA primary and secondary MCLs and National Primary Drinking Water Regulations (USEPA, 

2009c) 
5. Idaho Health Comparison Levels for Drinking Water (ATSDR, 2006), presented in Public Health 

Assessment for Bannock, Bear Lake, Bingham, and Caribou Counties in Idaho. 
 
Chemicals exceeding the selected COPC screening benchmarks were identified as refined human health 
COPCs for groundwater at the Ballard Mine and the Ballard Shop, as presented in Table A3-6 and Table 
A3-7, respectively.   
 
Chemicals that were retained for further evaluation in the quantitative HHRA were included in the 
calculation of Site-related risk estimates, background risk estimates, and incremental risk estimates, as 
described in Section 3.3.2.2.  A summary of COPCs for the Ballard Mine and Ballard Shop are presented in 
Table A3-8 and Table A3-9, respectively. 
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Persistent, bioaccumulative, and toxic (PBT) chemicals: Per comments received on the RI/FS Work Plan, it 
was agreed that following the risk screening process, prior to eliminating a COPC from further evaluation, a 
consideration will be made as to whether the COPC is potentially bioaccumulative.  COPCs identified as 
potentially bioaccumulative by USEPA at 
www.epa.gov/reg3hwmd/risk/eco/btag/sbv/fwsed/screenbench.htm were considered as a starting point 
for this determination.  However, the risk screening results along with Site-specific biotic and abiotic data 
were also used to support decisions on refining the list of COPCs carried forward into the Tier I and Tier II 
HHRA. 

3.2 Tier I HHRA  

The Tier I HHRA, also referred to as a screening-level risk assessment, was performed on those 
constituents carried forward as refined COPCs from the COPC screening step.  The Tier I HHRA 
quantitatively evaluated carcinogenic risks and noncarcinogenic hazard estimates for refined COPCs in 
media at the Ballard Mine and the Ballard Shop consistent with the documents mentioned earlier in this 
section of the BRA Report.  The Tier I HHRA evaluations for both the Ballard Mine and Ballard Shop were 
performed for current/future Native American, hypothetical future residential and current/future seasonal 
rancher scenarios using RME exposure assumptions (Table A3-10) and maximum detected concentrations 
of COPCs.  Since these three exposure scenarios cover all relevant abiotic and biotic exposure pathways, 
carcinogenic risk and noncarcinogenic hazard estimates for these receptors are assumed to be protective of 
the remaining human receptors evaluated in this HHRA (refer to Figure A3-1 and Figure A3-2).  The Tier 
I exposure assessment and general HHRA process follows the Tier II baseline risk assessment steps detailed 
in Section 3.3 below.  The Tier I HHRA also included risk and hazard estimates based on Site-specific 
maximum detected concentrations and RME exposure assumptions.  Tier I background cancer risk and 
noncancer hazard estimates were compared to total site cancer risk and noncancer hazard estimates 
qualitatively.  Since no metals were evaluated for the Ballard Shop, background and incremental cancer risk 
and noncancer hazard estimates were not calculated for that area. 
 
When Tier I cumulative carcinogenic risk and noncarcinogenic hazard estimates were below IDEQ’s point 
of departure carcinogenic risk, USEPA’s risk management range and IDEQ’s and USEPA’s 
noncarcinogenic hazard index (HI) equal to 1 x 10-5, 1 x 10-6 to 1 x 10-4 and 1, respectively, the medium was 
not evaluated further in the HHRA.  When Tier I carcinogenic risk or noncarcinogenic hazard estimates 
were above IDEQ’s point of departure criteria, and above or within USEPA’s risk management range, the 
media were evaluated further in a Tier II HHRA.   

3.3 Tier II HHRA 

The Tier II HHRA, also referred to as the baseline HHRA, quantitatively evaluated carcinogenic risks and 
noncarcinogenic hazards for all five human receptors identified in Figure A3-1 and Figure A3-2, as 
appropriate, for the Ballard Mine and Ballard Shop, respectively.  The Tier II HHRA evaluated upper-bound 
average concentrations of EPCs (i.e., the lower of either the maximum detected concentration or the 
ProUCL recommended 95%, 97.5%, or 99% upper confidence limit [95% UCL; 97.5% UCL; 99% UCL]) 
on the mean concentration using both RME and CTE assumptions.  The RME assumptions for adult 
residents were based on standard default values published in IDEQ’s Risk Evaluation Manual (IDEQ, 2004a), 
USEPA’s Exposure Factors Handbook (USEPA, 1997b; 2011b) or other published sources.  The CTE 
assumptions for adult residents was based on geometric mean or 50% of RME values obtained from 
USEPA (USEPA, 1997b,  2011b), IDEQ (IDEQ, 2004a), other published sources, or site-specific 

http://www.epa.gov/reg3hwmd/risk/eco/btag/sbv/fwsed/screenbench.htm
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information (e.g. local dietary surveys, as available, or professional judgment).  Presentation of both RME-
based and CTE-based results in the Tier II HHRA provides a range of carcinogenic risk and 
noncarcinogenic hazard estimates to assist risk managers in making informed risk management decisions for 
the Ballard Site.  All RME and CTE exposure parameters for all human receptors are presented in Table 
A3-10. 
 
Using this same approach, the Tier II HHRA also included calculation of background risks for metals that 
were retained as refined COPCs following the Tier I screening HHRA.  Tier II background cancer risk and 
noncancer hazard estimates were calculated based on upper-bound average EPCs and RME exposure 
assumptions.  The Tier II HHRA also included the calculation of RME-based incremental risk estimates, 
defined as the difference between risk and hazard estimates for the Ballard Mine and background risk and 
hazard estimates for each COPC.  Since no metals were evaluated for the Ballard Shop, background and 
incremental cancer risk and noncancer hazard estimates were not calculated for that area. 

 
The general framework for conducting a baseline HHRA is provided in Risk Assessment Guidance for Superfund 
(RAGS), Volume I: Human Health Evaluation Manual, Part A (USEPA, 1989). Consistent with this guidance 
document, the HHRA consists of the following five steps: 
 

1. Exposure assessment 
2. Exposure quantification 
3. Toxicity assessment 
4. Risk characterization 
5. Uncertainty analysis 

 
The first four steps are described in the following sections, as they relate to the human health portion of the 
BRA.  Step 5 was combined into one human health, ecological and livestock risk assessment uncertainty 
analysis for the Ballard Site, and is presented and discussed in Section 6.0 of this BRA Report. 

3.3.1 Exposure Assessment 

The following sections describe elements of the human health conceptual site model (CSM).  The exposure 
assessment portion of the HHRA includes the development of a Site-specific CSM.  Graphical 
representations of the human health CSMs for the Ballard Mine and Ballard Shop are presented in Figure 
A3-1 and Figure A3-2, respectively.  The human health CSMs identify current and anticipated future land 
uses for the Ballard Site, potential site-related receptors, and potentially complete and incomplete exposure 
pathways between human receptors and site-related contaminants. 
 
As described in Section 2.1 of the RI/FS Work Plan, the primary sources of trace mineral contaminants (i.e., 
primarily inorganic elements) associated with the Ballard Mine include reclaimed mine waste rock dumps 
and mine pits.  A more detailed description of the mobilization and transport of trace minerals from native 
materials and waste rock is provided in Sections 3.6 and 3.7 of the RI/FS Work Plan.   Historical Ballard 
Shop operations included activities such as vehicle and equipment maintenance and, as a result, organic 
constituents may be associated with the Ballard Shop.  In general, physical (wind, precipitation, and ambient 
temperature changes) and chemical weathering processes at the Ballard Mine release trace minerals from 
waste rock in the mine dumps and other more minor sources.  The dissolution of soluble minerals and the 
oxidation of the surface and, in some cases, the interior of the waste rock dumps and mine pits, are the 
primary chemical processes affecting the release of chemicals from these areas.  Once the waste rock is 
broken down by physical and chemical processes, trace minerals may be leached into waste rock and soil 
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pore water.  Surface and subsurface soils (e.g., waste rock) may be considered secondary sources of 
contamination (refer to Figure A3-1).  Secondary release mechanisms include wind erosion of exposed rock 
and surface soils, surface water runoff, and infiltration of surface water into soils followed by percolation of 
pore water into groundwater.  Tertiary sources of contamination include the following abiotic exposure 
media: ambient air, surface and subsurface soils, sediment, surface water and groundwater (Figure A3-1). 
 
Key elements of the human health CSM for the Ballard Site, including land uses in and around the Site, 
relevant current and future human receptors relevant, and potentially complete and incomplete exposure 
pathways between human receptors and contaminated media, are discussed in the following subsections. 

3.3.1.1 Land Uses 

The Ballard Site is located in the SE Idaho Phosphate Resource Area and consists of former phosphate 
mines and ancillary facilities.  The Ballard Site is an amalgamation of ownership types including:  lands 
privately held by P4, and lands leased or formerly leased from the BLM, State of Idaho, and USFS for the 
purpose of mining.  The adjoining or neighboring lands include privately-held ranches, and public lands 
including BLM, State of Idaho and USFS lands.   
 
Currently, the Ballard Mine is primarily reclaimed mine lands used for limited livestock grazing and some 
uses that support nearby active mining.  However, neighboring lands may be used for recreation and 
ranching, including grazing of livestock.  While unlikely under P4’s current operation, future changes could 
result in P4 current and former leases of public lands reverting to the government for unrestricted use.  The 
Ballard Shop is currently being used for storage and staging for facility construction at the nearby Blackfoot 
Bridge Mine. 

3.3.1.2 Current and Future Receptors 

In the vicinity of and at the Ballard Site the most common land uses are phosphate mining and livestock 
grazing.  Consequently, current and anticipated future human receptors in these areas include mine site 
workers and seasonal ranchers.  However, mine site workers are protected by Mining Safety and Health 
Administration (MSHA) regulations and other health and safety rules.  As a result, mine site workers were 
not addressed further in this HHRA for the Ballard Site.  The current and future seasonal rancher is present 
for a few months of the year while grazing cattle in the vicinity of or at the Ballard Site. 
 
State, USFS, BLM and private lands are present in the vicinity of the Ballard Site and are potentially used by 
recreational receptors.  Current and future recreational receptors include fisherman, hunters, campers and 
hikers.  These receptors potentially come into contact with contaminated abiotic media (e.g., soil, surface 
water or sediment) and may consume tissues of harvested biota (e.g., large game animals, including deer and 
elk).  Additionally, according to the Bridger Treaty between the U.S. Government and Shoshone and 
Bannock Tribes, current and future Native American receptors have rights to hunt, fish, gather plants, and 
practice other traditional land uses on unoccupied federal lands.  However, a review of the USEPA’s 
Exposure Factors Handbook (USEPA, 2011b) indicates that only about 1% of inhabitants in the Western 
U.S. consume wild game, and less than 1% (i.e., 0.6%) of Native Americans consumes wild 
game.  Furthermore, mean intake rates of wild game by Western U.S. residents and Native Americans are 
0.012 grams per kilogram per day (g/kg-d) and 0.001 g/kg-d, respectively.  In comparison, mean intake rates 
for ‘total meats’ by Western U.S. residents and Native Americans are 1.903 g/kg-d and 2.269 g/kg-d, 
respectively.  As a result, wild game contributes only about 0.63% of the total meat consumed by Western 
U.S. residents and 0.044% of the meat consumed by Native Americans.  Based on the above, the 
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consumption of upland birds and small game harvested from the P4 Sites would contribute a negligible 
amount to total contaminant intake relative to other potential exposure pathways.  Therefore, the harvesting 
and consumption of game by hunters quantitatively evaluated in the HHRA focused on large game animals 
(i.e., elk) only.  
 
Under a hypothetical future use scenario, there are several possible land uses including:  
 

 Private lands within the Ballard Site (their holdings) could be developed for residential use.   

 Public lands within the Ballard Site could be reopened as parks or open space for unrestricted 
public (primarily recreational) use.   

 Seasonal ranchers also could convert their private property into rural residential land use if it was 
developed, zoned, and approved accordingly.  

 
While future residential land use is unlikely in the vicinity of and for the majority of the Ballard Site, a 
residential receptor was evaluated for purposes of evaluating potential risks under hypothetical future 
unrestricted land use, and to assist in the development of land use management plans. 
 
Consistent with the current and future land uses discussed above, current and future human receptors 
appropriate for evaluation in the HHRA for the Ballard Mine include: 
 

 Current/Future Recreational Hunter 

 Current/Future Recreational Camper/Hiker 

 Current/Future Native American 

 Current/Future Seasonal Rancher 

 Hypothetical Future Resident 

 
Exposure pathways are complete for only the following receptors at the Ballard Shop:   
 

 Current/Future Recreational Camper/Hiker 

 Hypothetical Future Resident 
 
Exposure pathways between organic constituents at the Ballard Shop and the current/future recreational 
hunter, current/future Native American and current/future seasonal rancher were deemed to be potentially 
complete but insignificant due to the small area of the Ballard Shop area relative to their total exposure 
areas. 
 
In addition to the above receptors, potential future use of the Ballard Site as parkland could result in 
potential exposures to future park employees.  Given that a future worker is anticipated to have lower 
exposures and risks than the five receptors above, risk estimates for the five receptors are anticipated to be 
protective of a future worker.  Therefore, risks to future workers were evaluated semi-quantitatively using 
risk estimates for other receptors and comparisons between exposure assumptions for future workers and 
such receptors.  A recreational fisher was not evaluated because there are no surface water bodies in the 
Ballard Shop area, and surface water bodies in the Ballard Mine area do not support fish, as described in the 
Ballard Mine RI Report.  
 
It is also possible that some biota consumption pathways could be applicable to multiple receptors.  For 
example, a current/future recreational hunter could also camp or hike; a current/future recreational 
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camper/hiker could hunt; a current/future seasonal rancher could also hunt.  Such alternative exposure 
pathways were evaluated qualitatively in the Uncertainty Analysis, Section 6.0 of this BRA. 

3.3.1.3 Complete and Incomplete Exposure Pathways 

The human receptors identified in Section 3.3.1.2 are potentially exposed to site-derived contaminants 
during various activities.  Current/future recreational hunters and current/future Native Americans may use 
lands for harvesting wild game including upland birds, small game, and large game such as deer and elk.  As 
described above, the consumption of upland birds and small game harvested from the P4 Sites would 
contribute a negligible amount to total contaminant intake relative to other potential exposure pathways.  
Therefore, harvesting and consumption of small game by hunters was not quantitatively evaluated in the 
HHRA.  Current/future Native Americans and hypothetical future residents may use the Ballard Site for 
fishing.  However, only in those stream sections or ponds that contain water throughout the year and 
support game fish of sufficient size to be caught and consumed will this pathway be considered complete.  
Rapid bioassessment survey (RBS) stream surveys were implemented for flowing waters near the Ballard 
Mine to characterize the aquatic habitat quality.  None of the stations evaluated at the Ballard Mine had, or 
were likely to have, fish present and had corroborating low RBS scores.  RBS scores at the other two mines 
ranged both higher and lower than at Ballard, and both mines showed the presence or likely presence of fish 
at approximately half the stations evaluated.  Current/future Native American receptors may also use the 
Ballard Mine while gathering culturally significant plants, which are used for traditional and cultural 
purposes.  A list of the culturally significant plants that were sampled at Ballard Mine are included in Table 
A2-5. The upland plant data were classified as culturally significant plant or non-culturally significant plant 
based on a list of culturally significant plants provided by the Agencies and Shoshone-Bannock Tribes. 
Current/future hikers and campers may use the Ballard Site for hiking and camping on short recreational 
trips.  Longer-term activities include potential future residents and seasonal ranchers who live at, or in the 
vicinity of, the Ballard Mine.  These receptors may use groundwater for potable uses, for washing or 
cooking purposes.  The hypothetical future residents may also use groundwater for irrigating fruits and 
vegetables that are subsequently consumed.  Groundwater may also be used by seasonal ranchers for 
watering livestock. 
 
Complete and incomplete exposure pathways for the above receptors are graphically illustrated in Figure 
A3-1 and Figure A3-2 for the Ballard Mine and Ballard Shop, respectively, and described on a medium-
specific basis in the following subsections. 
 

Soil.  Contaminants may be released to soil through weathering/leaching and dispersion of air-born 
particulates from waste rock dumps.  Human receptors with a potential for exposure to soils at the Ballard 
Site include current/future seasonal ranchers, current/future recreational hunters, current/future 
recreational hikers/campers, current/future Native Americans, and hypothetical future residents. 
 
These receptors are potentially exposed to contaminants in soil through direct contact pathways including 
incidental ingestion and dermal absorption of soil, or inhalation of fugitive dust particles (e.g., generated 
from physical disturbance of the soil from wind or vehicle usage). These receptors are also potentially 
exposed to radiological constituents in soil through direct external exposure. Additionally, the inhalation 
exposure pathway following vapor intrusion of volatile constituents from subsurface soil to aboveground 
indoor air is complete for a hypothetical future resident.  Exposure to constituents in soil for the 
current/future recreational hunter, current/future camper/hiker, hypothetical future resident, and 
current/future seasonal rancher was only evaluated quantitatively for upland soil only as these receptors are 
not expected to spend a significant amount of time near surface water because no fish are present in Ballard 
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Mine surface bodies and swimming is an insignificant pathway due to low surface water temperatures.  
Exposure to constituents in soil for the current/future Native American was evaluated quantitatively for 
both upland soil and riparian soil.  Indirect exposure pathways include consumption of plants grown in 
contaminated soils, and consumption of game animals foraging on or around the Ballard Site.  Both 
current/future Native Americans and current/future recreational hunters have a complete exposure 
pathway through the consumption of game animals that may potentially bioaccumulate contaminants from 
soils at the Ballard Mine.  This pathway is potentially complete but insignificant for hypothetical future 
residents.  Current/future Native Americans also may utilize or consume culturally significant plants that 
grow on or around the Ballard Mine.  Hypothetical future residents may consume fruits and vegetables 
grown in contaminated soils.  The current/future seasonal rancher has potential exposure to soil-derived 
contaminants through consumption of beef which is harvested from cattle grazing on or around the Ballard 
Mine.   
 
As noted in Section 3.3.1.2, above, it is possible that some terrestrial biota consumption pathways could be 
applicable to receptors not specifically mentioned above.  For example, a recreational camper/hiker could 
also hunt.  Such alternative exposure pathways were evaluated qualitatively in the Uncertainty in Risk 
Assessments, Section 6.0 of this BRA. 
 

Sediment.  Contaminants may be released to sediments through weathering/leaching processes from mine 
dump materials, infiltration/percolation, and surface water runoff to on-Site ponds and on-Site/off-Site 
drainages.  Direct exposure to contaminants in sediment is potentially complete but insignificant for the 
current/future recreational camper/hiker, current/future Native American, and hypothetical future resident.  
No sediment is present at the Ballard Shop, and as a result, all sediment pathways are incomplete for Ballard 
Shop receptors. 
 
Indirect human exposure to sediments at the Ballard Site are incomplete through the consumption of 
organisms that uptake contaminants from drainage sediments, because there are no surface water bodies in 
the Ballard Shop area, and surface water bodies in the Ballard Mine area do not support fish, as described in 
the  Ballard Mine RI Report.  Consumption of culturally significant aquatic plants is a potentially complete 
exposure pathway for current/future Native Americans.  It should be noted that all human health exposure 
to aquatic plants was modeled from concentrations of COPCs in sediment. 
 

Surface Water.  Contaminants may be released to surface water through weathering/leaching of mine 
dump materials, infiltration/percolation, and surface water runoff to on-site ponds and on-site/off-site 
drainages.  No surface water is present at the Ballard Shop, and as a result, all surface water pathways are 
incomplete for Ballard Shop receptors. 
 
Complete surface water exposure pathways include both direct and indirect exposures to contaminants in 
surface water.  Potentially complete direct exposure pathways include incidental ingestion and dermal 
contact with surface water.  Direct exposure pathways for surface water are potentially complete for 
current/future Native Americans because they can be in close proximity to surface water while gathering 
culturally significant plants.  It is unlikely that recreational swimming is a significant exposure pathway due 
to low surface water temperatures, remoteness of the Ballard Mine, and the limited size of surface water 
bodies in the vicinity of the Ballard Site, and as a result, direct surface water exposure pathways are 
potentially complete but insignificant for current/future recreational camper/hiker and hypothetical future 
residents.  Seasonal ranchers may have limited direct contact with surface water, but such exposures are 
unlikely to be significant.  Inhalation of contaminants from surface water is considered to be an incomplete 
exposure pathway for all receptors because trace metals are not volatile.   
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Indirect exposure pathways for surface water at the Ballard Site include bioaccumulation in aquatic and 
terrestrial biota, and subsequent harvest by human receptors.  As noted above, there are no surface water 
bodies in the Ballard Shop area, and surface water bodies in the Ballard Mine area do not support fish, and 
therefore consumption of contaminated fish is an incomplete pathway.  Contaminant uptake from surface 
water to large wild game represents a potentially complete exposure pathway for current/future Native 
Americans and current/future recreational hunters.  Surface water may also be used for watering cattle and 
other livestock, which are subsequently consumed by current/future seasonal ranchers.  Consumption of 
large game and livestock is a potentially complete but insignificant pathway for hypothetical future residents.  
Consumption of culturally significant aquatic plants is a potentially complete exposure pathway for 
current/future Native Americans, however, as noted above, aquatic plant concentrations were modeled 
from sediment concentrations.   
 

Groundwater.  Contaminants may be released to groundwater through weathering/leaching of overburden 
material and infiltration/percolation of trace minerals through the vadose zone to subsurface water.  
Potentially complete human exposure pathways for groundwater at the Ballard Mine are limited to the 
current/future seasonal rancher and the hypothetical future resident.  Potentially complete human exposure 
pathways for groundwater at the Ballard Shop are limited to hypothetical future residents. 
 
Complete groundwater exposure pathways include both direct and indirect exposures to contaminants in 
groundwater.  Potentially complete direct exposure pathways result from the use of groundwater at, or in 
the vicinity of, the Ballard Site as a potable water supply.  Direct exposure pathways for current/future 
seasonal ranchers and hypothetical future residents include ingestion of potable water, dermal contact with 
potable water while bathing or showering, and inhalation of volatile constituents in Ballard Shop 
groundwater following vapor intrusion to aboveground indoor air. 
 
Indirect exposure pathways include the use of groundwater for watering livestock and homegrown fruits 
and vegetables.  Watering livestock may result in contaminant uptake by livestock including beef cattle that 
are subsequently consumed by current/future seasonal ranchers.  Groundwater used to irrigate homegrown 
fruits and vegetables may result in contaminant uptake by plants that are harvested and consumed by 
hypothetical future residents. 

 
Complete Exposure Pathways Summary.  In summary, potentially complete and significant exposure 
pathways for human receptors are as follows: 

 

 Current/future recreational hunters have potentially complete and significant exposure pathways 
associated with direct soil contact (i.e., incidental soil ingestion, dermal contact with soil, and 
inhalation of fugitive dust), and consumption of wild game that uptake contaminants from 
surface water and soil. 

 Current/future recreational campers/hikers have potentially complete and significant exposure 
pathways related to direct contact with contaminated soils. 

 Current/future Native Americans have potentially complete and significant exposure pathways 
related to direct contact with soil, direct contact with surface water, and consumption of biota 
including wild game, upland culturally significant plants, riparian culturally significant plants, and 
culturally significant aquatic plants. 

 Current/future seasonal ranchers have potentially complete and significant exposure pathways 
related to direct contact with soil, direct contact with groundwater used as a potable water 
supply (i.e., ingestion and dermal contact with groundwater) and consumption of beef cattle that 
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uptake contaminants from soil and surface water or groundwater while grazing at the Ballard 
Mine. 

 Hypothetical future residents have potentially complete and significant exposure pathways 
related to direct contact with soil, direct contact with groundwater used as a potable water 
supply, consumption of homegrown fruits and vegetables that can uptake contaminants from 
groundwater and soil, and inhalation of volatile contaminants in Ballard Shop soil and 
groundwater following vapor intrusion to aboveground indoor air. 

 
It should be noted that year-round direct exposure to contaminated media including soil and surface water 
in the vicinity of and at the Ballard Site does not occur due to seasonal limitations (i.e., snow for 
approximately six months of the year).  As a result, direct exposure pathways between human receptors and 
these media are limited.  Additionally, indirect exposure pathways associated with the harvesting and 
consumption of wild game are limited by licenses and seasonal availability, along with State regulations 
regarding harvest quantities.  These limitations were addressed in the human health exposure assessment 
that was used in the evaluation of risks to public health, as further described in the following sections. 
 
In addition to exposure to chemicals in Site-related media, human receptors can be exposed to radium-226, 
a decay product from uranium and its decay products in upland soil, and radon-222, a decay product from 
uranium, in indoor air.  The hypothetical future resident was the only receptor evaluated quantitatively for 
exposure to radium-226 and its decay products in upland soil and radon-222 in indoor air in this BRA 
Report because the cumulative radiological incremental lifetime cancer risk (ILCR) for the hypothetical 
future resident is expected to be the highest out of all human receptors.  The extrapolation from total 
uranium concentrations to radium-226 and radon-222 concentrations, which is high in uncertainty, was 
conducted as requested by the A/T’s during the development of the HHERA Work Plan.  The complete 
exposure pathways evaluated for residents exposed to radium-226 and its decay products in upland soil 
include: ingestion of soil, external exposure, inhalation of particulates, ingestion of produce, and indoor air. 
The Native American, seasonal rancher, recreational hunter, and recreational camper/hiker can also be 
exposed to radium-226 and its decay products in soil via the complete exposure pathways described above 
and via external exposure. In addition, the Native American can also be exposed to radium-226 in surface 
water via direct contact pathways. Radiological risk estimates for receptors other than the hypothetical 
future resident will be presented in an Addendum to the Ballard Mine RI Report. The preliminary 
remediation goals (PRGs) used in the estimation of radiological cancer risks for the hypothetical future 
resident could change in the near future because the PRG calculator website (USEPA, 2014) indicated “This 
website is under development. New slope factors and exposure parameters are being loaded. Tables will be 
provided when calculator results are verified”.  

3.3.2 Exposure Quantification 

The exposure quantification portion of the HHRA describes the methods for estimating exposure doses 
based on the exposure pathways identified in the exposure assessment (Section 3.3.1).  This section presents 
the methods for calculating EPCs from site data, the exposure models for calculating pathway-specific 
exposures, and the methods for selecting the inputs and assumptions that were used in exposure modeling.   

3.3.2.1 Exposure Point Concentrations 

An EPC describes the level of a chemical in soil, sediment, water, or food to which a receptor is potentially 
exposed (USEPA, 1989).  As such, the EPC serves as the basis for quantifying pathway-specific exposure 
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doses.  Calculation of EPCs in Site media was based on both measured concentrations and non-detect 
results. 
 
Abiotic media sampling results for the Ballard Site are based on site investigation activities conducted 
between 2004 and 2010.  Biota (i.e., upland and riparian vegetation) sampling occurred in 2004 and 2009.  
When data were insufficient to calculate a 95% UCL on the mean concentration (e.g., less than 5 samples), 
maximum concentrations of site COPCs were used to quantify exposure doses and risk estimates.  For 
COPCs with sufficient quantity and quality of data, EPCs were estimated as either the ProUCL 
recommended 95%, 97.5%, or 99% UCL, or the maximum detected contaminant concentration.   
 
The 95%, 97.5% or 99% UCLs were calculated using USEPA’s ProUCL software version 4.1.01 (USEPA, 
2011a). Recommendations for appropriate distributions and 95% UCLs provided by the program were 
utilized.  If a dataset contained non-detect results, these results were handled as recommended by the 
program.  If the software recommended more than one UCL, the first in the list was used.  Additionally, if a 
higher confidence than 95% UCL was recommended by ProUCL, the recommended UCL was utilized.  
Summary statistics and derived 95% UCLs for COPCs and COPECs in applicable media at the Ballard Site 
and background are presented in Table A3-11 through Table A3-27.  Detailed ProUCL outputs are 
presented in Attachment A. 
 
The biotic media EPCs for which data are unavailable (e.g., aquatic culturally significant plants, some 
riparian and upland plants, and animal tissues) were modeled from abiotic media as described in Section 
3.3.2.2.  For biotic media with measured concentrations, the EPC based on the measured data was used 
preferentially over the modeled EPC.  Modeled EPCs are presented in the individual human risk calculation 
tables (Attachment B to Attachment D) of this BRA Report.   

3.3.2.2 Calculating Exposure Doses 

This section describes HHRA methods for quantifying exposure doses for human receptors.  As described 
in Section 3.3.1.3, complete and potentially significant exposure pathways between human receptors and 
site-related COPCs include direct contact pathways (i.e., incidental ingestion, dermal contact, and inhalation 
of particulates and volatiles) and indirect pathways (i.e., consumption of tissues from plants, livestock and 
game).  Potential exposures and risks related to other pathways and media were qualitatively evaluated in the 
HHRA.  The dose equations that were used in the quantification of direct exposure pathways are consistent 
with USEPA guidance for conducting exposure assessments (USEPA, 1989; 2009b).  Indirect exposure 
pathways were calculated in accordance with the Risk Assessment Information System (RAIS) (RAIS, 2013).  
Equation 1 is a generalized dose equation: 
 

(1)                              General Dose (
mg

kg×d
) =

C×IR×CF×EF×ED

BW×AT
 

 
Where: 

C =  Concentration of contaminant in a media (milligrams per kilogram [mg/Kg], milligrams per 
liter [mg/L], or milligrams per cubic meter [mg/m3]) 

IR =  Intake rate (milligrams [mg] /day) 
CF =  Conversion factor (10-6 kilogram [kg]/mg) 
EF =  Exposure frequency (days/year) 
ED =  Exposure duration (years) 
BW =  Body weight (kilograms) 
AT =  Averaging time (period over which exposure is averaged – days) 
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The inputs and assumptions for exposure models were based on IDEQ’s Risk Evaluation Manual (IDEQ, 
2004a).  Additional exposure factors and fate and transport information not provided by IDEQ were 
derived from USEPA guidance (USEPA, 1991; 1997b; 2008a; 2011b) (Table A3-10).   
 
It is appropriate to use site-specific bioavailability data to make adjustments to exposure estimates for site-
specific risk assessments, where such data are available.  In the absence of reliable site-specific data, the 
default assumption is that the bioavailability of the chemical is the same in the exposure medium at the site 
(e.g., soil, water, etc.) as in the exposure medium used to derive the toxicity value.  For arsenic, USEPA’s 
Compilation and Review of Data on Relative Bioavailability of Arsenic in Soil recommends using 60% as an 
upper-end estimate of arsenic bioavailability in soils (USEPA, 2012).  No site-specific bioavailability data 
were obtained for the Ballard Site.  As a result, the soil ingestion rate in Equation 2 was modified to include 
a relative bioavailability (RBA) for arsenic in soil of 60%.   All other COPCs in all other media were 
assumed to be 100% bioavailable. 
 

Soil.  Equations for quantifying potential exposures of human receptors to COPCs in Ballard Site soils 
through direct exposure pathways are presented below. 
 
 
 
 

Soil Ingestion Pathway: 
 

(2)                     Incidental Ingestion Dose (
mg

kg×d
) =

Cs×IRs×CF×EF×ED×RBA

BW×AT
  

 
Where: 

Cs =  Concentration in soil (mg/kg) 
IRs =  Soil ingestion rate (mg/day) 
CF =  Conversion factor (10-6 kg/mg) 
EF =  Exposure frequency (days/year) 
ED =  Exposure duration (years) 
RBA=  Relative bioavailability factor (percent) 
BW =  Body weight (kg) 
AT =  Averaging time (days) 
 

For hypothetical future residential and Native American receptors, Equation 2 was modified to include an 
age-adjusted factor that combines the dose assumptions for child and adult receptors in to a single factor 
that is used in Equation 3.  This factor incorporates age-specific factors including body weight, ingestion 
rate and exposure duration, as presented below. 
 

(3)                     Incidental Ingestion Dose (
mg

kg×d
) =

Cs×IFs×CF×RBA

AT
 

 
Where: 

IFs (
mg

kg
) =

EDc×EFc×IRsc

BWc 
+

EDa×EFa×IRsa

BWa 
 ;  

http://www.epa.gov/reg3hwmd/risk/human/rb-concentration_table/documents/ArsenicBioavailability.pdf
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and 
 

Cs =  Concentration in soil (mg/kg) 
IFs =  Age-adjusted soil ingestion factor (mg/kg) 
CF =  Conversion factor (10-6 kg/mg) 
RBA=  Relative bioavailability factor (percent) 
AT =  Averaging time (days) 
EDa =  Adult exposure duration (years) 
EDc =  Child exposure duration (years) 
EFa =  Adult exposure frequency (days/year) 
EFc =  Child exposure frequency (days/year) 
IRsa =  Adult soil ingestion rate (mg/day) 
IRsc =  Child soil ingestion rate (mg/day) 
BWa =  Adult body weight (kg) 
BWc =  Child body weight (kg) 

 
For recreational camper/hiker receptors, the age-adjusted factor was used to combine dose assumptions for 
child, youth and adult receptors in to a single factor for use in Equation 3, as presented below. 
 

(3)           Incidental Ingestion Dose (
mg

kg × d
) =

Cs × IFs × CF × RBA

AT
 

 
Where: 
 

IFs (
mg

kg
) =

EDc×EFc×IRsc

BWc 
+

EDy×EFy×IRsy

BWy 
+

EDa×EFa×IRsa

BWa 
 ;  

and 
 

Cs =  Concentration in soil (mg/kg) 
IFs =  Age-adjusted soil ingestion factor (mg/kg) 
CF =  Conversion factor (10-6 kg/mg) 
RBA=  Relative bioavailability factor (percent) 
AT =  Averaging time (days) 
EDa =  Adult exposure duration (years) 
EDc =  Child exposure duration (years) 
EDy =  Youth exposure duration (years) 
EFa =  Adult exposure frequency (days/year) 
EFc =  Child exposure frequency (days/year) 
EFy =  Youth exposure frequency (days/year) 
IRsa =  Adult soil ingestion rate (mg/day) 
IRsc =  Child soil ingestion rate (mg/day) 
IRsy =  Youth soil ingestion rate (mg/day) 
BWa =  Adult body weight (kg) 
BWc =  Child body weight (kg) 
BWy =  Youth body weight (kg) 
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Inhalation of Fugitive Dust or Soil Derived Volatiles Pathway: 
 

(4)           Inhalation Concentration (
mg

m3
) =

Cs × (
1

PEF or
1

VF) × ET × EF × ED

AT
 

 
Where: 

Cs =  Concentration in soil (mg/kg) 
PEF =  Particulate emission factor (cubic meters [m3]/kg) 
VF =  Soil volatilization factor (m3/kg) 
ET =  Exposure time (fraction of day) 
EF =  Exposure frequency (days/year) 
ED =  Exposure duration (years) 
AT =  Averaging time (days) 

 
All inhalation exposure estimates were quantified consistent with USEPA’s RAGS Part F, Supplemental 
Guidance for Inhalation Risk Assessment (USEPA, 2009b).  Inhalation intake is based on an exposure 
concentration, rather than an exposure dose, and therefore no age-adjusted factors were necessary for 
combined child and adult receptors. 
 

Dermal Absorption Pathway: 
 

(5)              Dermally Absorbed Dose (
mg

kg×d
)=

Cs×AF×ABS×SA×CF×EF×ED

BW×AT
 

 
Where: 

Cs =  Concentration in soil (mg/kg) 
AF =  Soil adherence factor (mg/(square centimeters [cm2]-day)) 
ABS =  Skin absorption factor (unitless)  
SA =  Skin surface area (cm2) 
CF =  Conversion factor (10-6 kg/mg) 
EF =  Exposure frequency (days/year) 
ED =  Exposure duration (years) 
BW =  Body weight (kg) 
AT =  Averaging time (days) 

 
For hypothetical future residential and Native American receptors, Equation 5 was modified to include an 
age-adjusted factor that combines the dose assumptions for child and adult receptors in to a single factor 
that is used in Equation 6.  This factor incorporates age-specific factors such as body weight, skin surface 
area, soil adherence factor, and exposure duration, as presented below.   
 

 (6)           Dermally Absorbed Dose (
mg

kg×d
)=

Cs×DFs×ABS×CF

AT
 

 
Where: 

DFs (
mg

kg
)=

EDc×EFc×SAsc×AFc

BWc 
+

EDa×EFa×SAsa×AFa

BWa 
 ;  
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and 
 

Cs =  Concentration in soil (mg/kg) 
DFs =  Age-adjusted soil dermal factor (mg/kg) 
ABS =  Skin absorption factor (unitless)  
CF =  Conversion factor (10-6 kg/mg) 
AT =  Averaging time (days) 
EDa =  Adult exposure duration (years) 
EDc =  Child exposure duration (years) 
EFa =  Adult exposure frequency (days/year) 
EFc =  Child exposure frequency (days/year) 
SAsa =  Adult surface area (cm2) 
SAsc =  Child surface area (cm2) 
AFa =  Adult skin adherence factor (mg/cm2-day) 
AFc =  Child skin adherence factor (mg/cm2-day) 
BWa =  Adult body weight (kg) 
BWc =  Child body weight (kg) 

 
For recreational camper/hiker receptors, the age-adjusted factor was used to combine dose assumptions for 
child, youth, and adult receptors in to a single factor for use in Equation 6, as presented below. 
 

(6)           Dermally Absorbed Dose (
mg

kg×d
)=

Cs×DFs×ABS×CF

AT
 

 
Where: 

DFs (
mg

kg
) =

EDc×EFc×SAsc×AFc

BWc 
+

EDy×EFy×SAsy×AFy

BWy 
+

EDa×EFa×SAsa×AFa

BWa 
 ;  

and 
 

Cs =  Concentration in soil (mg/kg) 
DFs =  Age-adjusted soil dermal factor (mg/kg) 
ABS =  Skin absorption factor (unitless)  
CF =  Conversion factor (10-6 kg/mg) 
AT =  Averaging time (days) 
EDa =  Adult exposure duration (years) 
EDc =  Child exposure duration (years) 
EDy =  Youth exposure duration (years) 
EFa =  Adult exposure frequency (days/year) 
EFc =  Child exposure frequency (days/year) 
EFy =  Youth exposure frequency (days/year) 
SAsa =  Adult surface area (cm2) 
SAsc =  Child surface area (cm2) 
SAsy =  Youth surface area (cm2) 
AFa =  Adult skin adherence factor (mg/cm2-day) 
AFc =  Child skin adherence factor (mg/cm2-day) 
AFy =  Youth skin adherence factor (mg/cm2-day) 
BWa =  Adult body weight (kg) 
BWc =  Child body weight (kg) 
BWy =  Youth body weight (kg) 
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Surface Water.  Equations for quantifying potential exposures of human receptors to COPCs in Ballard 
Site surface water through direct exposure pathways are presented below.  Direct exposure pathways for 
surface water are complete for the Native American only.  Therefore, surface water dose equations include 
age-adjusted factors that incorporate age-specific factors such as body weight, water contact rate, and 
exposure duration, as described below.  
 

Incidental Ingestion: 
 

(7)           Incidental Ingestion Dose (
mg

kg × d
) =

Csw × IFsw

AT
 

 
Where: 

IFsw (
L

kg
) =

EDc×EFc×IRswc

BWc 
+

EDa×EFa×IRswa

BWa 
 ;  

and 
 

Csw  = Concentration in surface water (milligrams per liter [L]) 
IFsw = Age-adjusted surface water ingestion factor (L/kg) 
AT = Averaging time (period over which exposure is averaged – days) 
EDa = Adult exposure duration (years) 
EDc = Child exposure duration (years) 
EFa = Adult exposure frequency (days/year) 
EFc = Child exposure frequency (days/year) 
IRswa= Adult Ingestion rate (L/day) 
IRswc= Child Ingestion rate (L/day) 
BWa = Adult Body weight (kg) 
BWc = Child Body weight (kg) 

 

Dermal Contact: 
 

(8)              Dermally Absorbed Dose (
mg

kg × d
) =

Csw × CF × DFsw × Kp

AT
 

 
Where: 

DFsw (
hour×cm2

kg
) =

EDc×EFc×ETc×SAswc

BWc 
+

EDa×EFa×ETa×SAswa

BWa 
 ;  

and 
 

Csw = Concentration in surface water (mg/L) 
CF = Conversion factor (10-3 L/cm3) 
DFsw= Age-adjusted dermal factor (hour-cm2/kg) 
Kp = dermal permeability constant (cm/hour) 
AT = Averaging time (period over which exposure is averaged – days) 
EDa = Adult exposure duration (years) 
EDc = Child exposure duration (years) 
EFa = Adult exposure frequency (days/year) 
EFc = Child exposure frequency (days/year) 
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ETa = Adult dermal exposure time (hours/day) 
ETc = Child dermal exposure time (hours/day) 
SAswa= Adult skin surface area exposed while wading (cm2) 
SAswc= Child skin surface area exposed while wading (cm2) 
BWa = Adult body weight (kg) 
BWc = Child body weight (kg) 

 

Groundwater.  Equations for quantifying potential exposures of human receptors to COPCs in Ballard Site 
groundwater through direct exposure pathways are presented below. 
 

Ingestion: 
 

(9)                Ingestion Dose (
mg

kg × d
) =

Cgw × IRgw × EF × ED

BW × AT
 

 
Where: 

Cgw  = Concentration in groundwater (mg/L) 
IRgw= Ingestion rate (L/day) 
EF = Exposure frequency (days/year) 
ED = Exposure duration (years) 
BW = Body weight (kg) 
AT = Averaging time (period over which exposure is averaged – days). 

 
For hypothetical future residential receptors, Equation 9 was modified to include an age-adjusted factor 
that combines the dose assumptions for child and adult receptors in to a single factor that is used in 
Equation 10.  This factor incorporates age-specific factors such as body weight, water ingestion rate, and 
exposure duration, as presented below. 
 

(10)                Ingestion Dose (
mg

kg × d
) =

Cgw × IFgw

AT
 

 
Where: 

IFgw (
L

kg
) =

EDc×EFc×IRgwc

BWc 
+

EDa×EFa×IRgwa

BWa 
 ;  

and 
 

Cgw  = Concentration in groundwater (mg/L) 
IFgw = Age-adjusted surface water ingestion factor (L/kg) 
AT = Averaging time (period over which exposure is averaged – days) 
EDa = Adult exposure duration (years) 
EDc = Child exposure duration (years) 
EFa = Adult exposure frequency (days/year) 
EFc = Child exposure frequency (days/year) 
IRgwa= Adult Ingestion rate (L/day) 
IRgwc= Child Ingestion rate (L/day) 
BWa = Adult Body weight (kg) 
BWc = Child Body weight (kg) 
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Dermal Contact: 
 

(11)           Dermally Absorbed Dose (
mg

kg × d
) =

Cgw × CF × SA × Kp × ET × EF × ED

BW × AT
 

 
Where: 

Cgw = Concentration in groundwater (mg/L) 
CF = Conversion factor (10-3 L/cm3) 
SA = Skin surface area exposed (cm2) 
Kp = Dermal permeability constant (cm/hour) 
ET = Dermal exposure time (hours/day) 
EF = Exposure frequency (days/year) 
ED = Exposure duration (years) 
BW = Body weight (kg) 
AT = Averaging time (period over which exposure is averaged – days) 

 
For hypothetical future residential receptors, Equation 11 was modified to include an age-adjusted factor 
that combines dose assumptions for child and adult receptors in to a single factor that is used in Equation 
12.  This factor incorporates age-specific factors such as body weight, skin surface area, dermal permeability 
constant and exposure duration, as presented below. 

 

(12)              Dermally Absorbed Dose (
mg

kg × d
) =

Cgw × CF × DFgw × Kp

AT
 

 
Where: 

DFgw (
hour×cm2

kg
) =

EDc×EFc×ETc×SAgwc

BWc 
+

EDa×EFa×ETa×SAgwa

BWa 
 ;  

and 
 

Cgw = Concentration in groundwater (mg/L) 
CF = Conversion factor (10-3 L/cm3) 
DFgw= Age-adjusted dermal factor (hour-cm2/kg) 
Kp = dermal permeability constant (cm/hour) 
AT = Averaging time (period over which exposure is averaged – days) 
EDa = Adult exposure duration (years) 
EDc = Child exposure duration (years) 
EFa = Adult exposure frequency (days/year) 
EFc = Child exposure frequency (days/year) 
ETa = Adult dermal exposure time (hours/day) 
ETc = Child dermal exposure time (hours/day) 
SAgwa= Adult skin surface area (cm2) 
SAgwc= Child skin surface area (cm2) 
BWa = Adult body weight (kg) 
BWc = Child body weight (kg) 
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Inhalation: 
 

(13)              Inhalation of Volatile Concentration (
mg

m3
) =

Cgw × ED × EF × K

AT
 

 
Where: 

Cgw = Concentration in groundwater (mg/L) 
ED = Exposure duration (years) 
EF = Exposure frequency (days/year) 
K = Volatility factor (L/m3) 
AT = Averaging time (period over which exposure is averaged – days) 

 

Vegetation.  Equations for quantifying potential exposures of human receptors to COPCs in Ballard Site 
vegetation (i.e., homegrown produce and culturally significant plants) are presented below.  Plant 
consumptions pathways are complete for future residential and Native American receptors, and therefore 
the ingestion equation below includes an age-adjusted factor.   
 

(14)              Ingestion of plant matter (
mg

kg × d
) =

Cp×PF×CF

AT
 

Where: 

PF (
mg

kg
) =

EDc×EFc×IRpc

BWc 
+

EDa×EFa×IRpa

BWa 
 ;  

and 
 

Cp =  Concentration of contaminant in homegrown produce or culturally significant plant (mg/kg) 
PF = Age-adjusted plant ingestion rate factor (mg /kg) 
CF =  Conversion factor (10-6 kg/mg) 
AT =  Averaging time (period over which exposure is averaged – days) 
EDa =  Adult exposure duration (years) 
EDc =  Child exposure duration (years) 
EFa =  Adult exposure frequency (days/year) 
EFc =  Child exposure frequency (days/year) 
IRpa =  Adult plant ingestion rate (mg/day) 
IRpc =  Child plant ingestion rate (mg /day) 
BWa =  Adult body weight (kg) 
BWc =  Child body weight (kg) 

 
When site-specific plant tissue data were available for constituents identified as COPCs in soil, those 
measured tissue concentrations were preferentially used in dose estimate calculations.  When Site-specific 
plant tissue data were unavailable, plant tissue concentrations were modeled based on uptake from primary 
media (i.e., soil and sediment).  Additionally, for constituents identified as COPCs in groundwater, plant 
tissue data for the fruits and vegetables pathway for the future resident were equal to either the measured 
tissue concentration or the tissue concentration modeled from soil if measured tissue data were insufficient 
or unavailable, plus the tissue concentration modeled from groundwater, to account for future irrigation. 
Culturally significant plants are assumed to be harvested wild, and plant uptake of COPCs from soil only 
was considered for the Native American plant consumption pathway.  Equations for modeling 
concentrations of COPCs in plants grown in upland and riparian soil were derived from risk assessment 
procedures and equations provided in RAIS (RAIS, 2013) and summarized in Equation 15 (soil to plant 
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uptake) and Equation 16 (groundwater to plant uptake) below.  The plant mass loading factor (MLF) in 
Equation 15 estimates the amount of soil that is deposited on the surface of the plant tissue. The value of 
the MLF can vary depending on characteristics, such as surface area to mass ratio and location of edible 
portions, of the of the plant being considered, as well as how well the plant is washed prior to 
consumptions. To provide a range of risk and hazard estimates for each COPC, the plant concentration 
used to calculate an ingestion dose for human receptors was estimated using both the conservative default 
MLF from RAIS (RAIS, 2013) and an MLF of zero.  
 

(15)              Cp=Cs×(BVwet+MLF) 

 
Where:  

Cp = Total COPC concentration in plant tissue (mg COPC / kg tissue) 
Cs = Total COPC concentration in soil (mg COPC / kg soil) 
Bvwet  = Soil to plant uptake (dry soil / wet plant weight) 
MLF = Plant mass loading factor (mg soil / mg plant) 

 
 

(16)              Cp=Cgw×(Irrrup+Irrres+Irrdep) 

  
Where:  

Irrrup =
Ir×F×BVwet×[1−exp(−λB×tb)]

p×λB
 ; 

 

Irrres =
Ir×F×MLF×[1−exp(−λB×tb)]

p×λB
 ; 

 

Irrres =
Ir×F×lf×T [1−exp(−λE×tv)]

Yv×λE
 ;  

and 
 

Cp = Total COPC concentration in plant tissue (mg COPC/kg tissue) 
Cgw  = Total COPC concentration in groundwater (mg COPC /L groundwater) 
Irrrup  = Root uptake from irrigation multiplier (L/kg) 
Irrres  = Resuspension from irrigation multiplier (L/kg) 
Irrdep  = Arial deposition from irrigation multiplier (L/kg) 
Ir = Irrigation rate (L/m2-day) 
F = Irrigation period (unitless) 
Bvwet  = wet root uptake multiplier for vegetables (unitless) 

λB  = Effective rate for removal (1/day) 
tb = Long term deposition and buildup (day) 
p = Area density for root zone (kg/m2) 
MLF = Plant mass loading factor (unitless) 
If = Interception fraction (unitless) 
T = Translocation factor (unitless) 

λE  = Decay for removal on produce (1/day) 
tv = Above ground exposure time (day) 
Yv = Plant yield (wet) (kg/m2) 
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Equation 17 was used to model aquatic culturally significant plants based on uptake from sediment.  
 

(17)              Cp = Csed × BAFsed−p × CF 

 
Where:  

Cp = Total COPC concentration in plant tissue (mg COPC/kg dry tissue). 
CSed = Concentration of COPEC in sediment (mg COPC/kg dry sediment) 
BAFsed-p = Bioaccumulation factor from sediment to plant tissue (kg dry plant tissue/kg dry 

sediment) as presented in Table A4-15. 
CF = dry plant to wet plant conversion factor (unitless) 

 
 

Beef and Elk.  The equation for quantifying potential exposures of human receptors to Ballard Site COPCs 
in beef and elk tissues is presented in Equation 18, below. 

 

(18)        Ingestion of beef and elk tissue (
mg

kg × d
) =

Clm × IRlm × CF × EF × ED × IF

BW × AT
 

 
Where: 

Clm = Concentration of contaminant in large mammal tissues (mg/kg) 
IRlm = Ingestion rate of large mammal tissue (mg/day) 
CF = Conversion factor (10-6 kg/mg) 
EF = Exposure frequency (days/year) 
ED = Exposure duration (years) 
IF = Fraction ingested that is Site-related (unitless) 
BW = Body weight (kg) 
AT = Averaging time (period over which exposure is averaged – days) 

 
For Native American receptors, Equation 18 was modified to include an age-adjusted factor that combines 
dose assumptions for child and adult receptors in to a single factor that is used to estimate elk consumption 
in Equation 19.  This factor incorporates age-specific factors such as body weight, ingestion rate and 
exposure duration, as presented below.  Beef consumption was evaluated for adult ranchers only, so no age-
adjusted dose equation was used in the beef ingestion dose estimate. 
 

(19)        Ingestion of elk (
mg

kg × d
) =

Ce×EIF×CF

AT
 

 
Where: 

EIF (
mg

kg
) =

EDc×EFc×IRec

BWc 
+

EDa×EFa×IRea

BWa 
 ;  

and 
 

Ce = Concentration of contaminant in elk (mg/kg) 
EIF = Age-adjusted elk ingestion rate factor (mg /kg) 
CF = Conversion factor (10-6 kg/mg) 
AT = Averaging time (period over which exposure is averaged – days) 
EDa = Adult exposure duration (years) 
EDc = Child exposure duration (years) 
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EFa = Adult exposure frequency (days/year) 
EFc = Child exposure frequency (days/year) 
IRea = Adult elk ingestion rate (mg/day) 
IRec = Child elk ingestion rate (mg /day) 
BWa = Adult body weight (kg) 
BWc = Child body weight (kg) 

 
Equations for modeling concentrations of COPCs in beef and elk tissue were derived from risk assessment 
procedures and equations provided in RAIS (RAIS, 2013), and presented below. Equation 20 was used to 
model concentrations of COPCs in beef and elk tissue from water, and Equation 21 was used to model 
concentrations of COPCs in beef and elk tissue from soil. 
 

(20)        Ctissue=Cw×Ftissue × Qw 
  
Where:  

Ctissue = Total COPC concentration in beef or elk tissue (mg COPC/kg tissue) 
Cw  = Total COPC concentration in surface water or groundwater (mg COPC/L) 
Ftissue = Beef or elk transfer factor (day/kg) 
Qw = Beef or elk water intake (L/day) 

 

(21)        Ctissue=Cs×Ftissue× [(Qp×fp×fs×(BVdry+MLF)) +(Qs×fp)] 

  
Where:  

Ctissue = Total COPC concentration in beef or elk tissue (mg COPC/kg tissue) 
Cs  = Total COPC concentration in soil (mg COPC /kg) 
Ftissue = Beef cattle or elk transfer factor (day/kg) 
Qp = Beef cattle or elk fodder intake (kg/day) 
fp = Fraction of year beef cattle or elk on site (unitless) 
fs = Fraction of beef cattle or elk’s food on site (unitless) 
Bvdry  = soil to plant uptake dry weight (unitless) 
MLF = plant mass loading factor (unitless) 
Qs = Beef cattle or elk soil intake (kg/day) 

3.3.3 Toxicity Assessment 

This section describes the toxicity assessment methodology that was used in the evaluation of human health 
risks for the Ballard Site.  Human health toxicity assessment methods were developed in accordance with 
USEPA guidance (USEPA, 1989). 
 
The human health toxicity assessment involves a critical review and interpretation of toxicology data from 
epidemiological, clinical, animal, and in vitro studies.  A review of toxicology data ideally determines both 
the nature of health effects associated with a particular chemical and the probability that a given dose of a 
chemical could result in an adverse health effect. In accordance with the USEPA’s 2003 Directive (USEPA, 
2003), the following is the hierarchy of sources for the derivation of toxicity values that were used in the 
baseline HHRA for the Ballard Site: 
 

1. Integrated Risk Information System (IRIS) Database (USEPA, 2013c) 
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2. Provisional Peer Reviewed Toxicity Values (PPRTVs) as cited in USEPA’s RSL table (USEPA, 
2013a) 

3. Health Effects Assessment Summary Tables (HEAST) as cited in USEPA’s RSL Table (USEPA, 
2013a) 

4. Agency for Toxic Substances and Disease Registry (ATSDR) Minimal Risk Levels (ATSDR, 
2013) 

5. CalEPA toxicity values as cited in USEPA’s RSL table (USEPA, 2013a) 
 
Toxicology information important for quantitative risk assessment of long-term health effects is generally 
divided into the following two categories: 
 

 Potential for carcinogenic health effects 

 Potential for chronic noncarcinogenic, adverse health effects 

3.3.3.1 Carcinogenic Effects of COPCs 

The carcinogenic slope factor (CSF) is the toxicity value used to quantitatively express the carcinogenic 
potential of carcinogenic-causing constituents following oral or dermal exposure.  The slope factor is 
expressed in units of mg/kg-day-1 and represents the carcinogenic risk per unit daily intake of a carcinogenic 
chemical.  The carcinogenic potential of carcinogenic-causing constituents following inhalation exposure is 
quantified by a unit risk factor (URF).  The URF has units of the inverse of micrograms per cubic meter 
(µg/m3)-1 and represents the carcinogenic risk for a specified air concentration of a carcinogenic chemical.  
The CSF and URF represent the upper 95 percent confidence interval (95% CI) of the slope of the dose 
response curve.  The 95% CI assures a safety factor to protect the most sensitive receptors.   
 
All carcinogenic toxicity assessments were performed consistent with RAGS Volume I, Part A (USEPA, 
1989) for the Ballard Site, and consistent with RAGS Part F, Supplemental Guidance for Inhalation Risk 
Assessment (USEPA, 2009b) for the Ballard Shop.   

3.3.3.2 Noncarcinogenic Effects of COPCs 

The reference dose (RfD) is the toxicity value used to quantitatively express the potential for a chemical to 
produce chronic, noncarcinogenic effects following oral or dermal exposure.  The RfD is expressed in units 
of mg/kg-day and represents a daily intake of contaminant per kilogram of body weight that is not sufficient 
to cause the threshold effect of concern for the contaminant.  The potential for a noncarcinogenic chemical 
to produce chronic effects following inhalation exposure is quantified by a reference concentration (RfC), in 
units of milligrams per cubic meter (mg/m3).  The RfC represents the air concentration of a 
noncarcinogenic chemical that is not sufficient to cause effects.  Exposures that are above the RfD or RfC 
could potentially cause adverse health effects. Confidence in the RfD or RfC is subjective, based on USEPA 
review groups and the quality of the supporting database.  Chemical-specific RfDs and RfCs do not account 
for the potential effects of chemical mixtures. 
 
RfDs and RfCs are generally based on no observable adverse effect levels (NOAELs) derived from animal 
studies.  When NOAEL values are unavailable, a lowest observable adverse effect level (LOAEL) is 
generally used.  An uncertainty factor (UF) is typically incorporated into the RfD or RfC to reduce the 
numerical value, resulting in a more conservative toxicity value. 
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In addition to UFs, modifying factors (MFs) are often used in calculating RfDs and RfCs.  A MF ranging 
from 0 to 10 can be included to reflect a qualitative, professional assessment of additional uncertainties in 
critical studies and available databases. 
 
All noncarcinogenic toxicity assessments were performed consistent with RAGS Volume I, Part A (USEPA, 
1989) for the Ballard Site, and consistent with RAGS Part F, Supplemental Guidance for Inhalation Risk 
Assessment (USEPA, 2009b) for the Ballard Shop. 

3.3.4 Risk Characterization 

The Tier II baseline human health risk characterization for the Ballard Site integrated results of the exposure 
and toxicity assessments described in Sections 3.2 and 3.3, respectively, to derive a quantitative and 
qualitative evaluation of potential risks to current and potential future human receptors.  Methods that were 
used in the characterization of Tier II baseline human health risks are described below. 
 
Calculated exposure doses for each COPC identified for a particular media were used to estimate chemical-
specific and cumulative carcinogenic risks; and noncarcinogenic hazard quotients (HQs) and hazard indices 
(HIs). 
 
The pathway-specific risk of developing carcinogenic from exposure to a carcinogenic chemical is estimated 
by multiplying the CSF by the exposure dose, or the URF by the concentration (USEPA, 1989) as presented 
in Equation 22, below: 

 
(22)        ILCR(unitless) = CSF (or URF) × Dose (or Concentration) 
 
Where: 

ILCR  = Incremental lifetime carcinogenic risk (unitless) 
CSF   = Carcinogenic slope factor (mg/Kg-day)-1 
URF  = Unit risk factor (µg/m3)-1 
Concentration   = Exposure concentration (µg/m3) 
Dose  = Exposure dose (mg/Kg-day) 

 
Pathway-specific carcinogenic risks for individual chemicals are summed to derive a chemical-specific risk.  
Carcinogenic risks from multiple COPCs identified for a Site medium are assumed to be additive and were 
summed to estimate a cumulative ILCR for all carcinogenic Site contaminants for a given medium. 
Additionally, carcinogenic risks calculated for various Site media were summed, as appropriate, to estimate 
cumulative ILCRs for each receptor. 
 
The HQ describes the potential for Site COPCs to produce noncarcinogenic effects.  The pathway specific 
HQ is defined as the ratio of the exposure dose to the RfD, or the concentration to the RfC (USEPA, 
1989), as presented in Equation 23, below: 
 

(23)        HQ (unitless) =
Dose (or Concentration)

RfD (or RfC)
 

 
Where: 

HQ   = Hazard quotient (unitless)  
Concentration = Exposure concentration (mg/m3) 
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Dose  = Exposure dose (mg/Kg-day) 
RfC   = Reference concentration (mg/m3)  
RfD   = Reference dose (mg/Kg-day) 

 
A chemical-specific HQ is derived by summing the pathway specific hazards.  An HQ greater than 1 
indicates that the estimated exposure dose for that COPC may not be protective of noncarcinogenic health 
effects.  An HQ of less than 1 suggests that noncarcinogenic health effects should not occur.  Individual 
HQs for Site COPCs were summed to produce a cumulative HI.  In cases where the cumulative HI exceeds 
1, the HI was re-evaluated based on target organ effects and a maximum target organ-specific HI was 
reported.  This procedure is consistent with USEPA risk assessment guidance (USEPA, 1989). 
 
USEPA currently considers sites with a cumulative carcinogenic risk estimate between 1 x 10-6 and 1 x 10-4, 
and a noncarcinogenic HI of less than 1, to be appropriate for conditional closure (USEPA, 1991).  IDEQ 
considers a cumulative carcinogenic risk of 1 x 10-5 and noncarcinogenic HI of 1 as the point of departure 
for making risk management decisions concerning a site (IDEQ, 2004a).  A single value rather than a range 
was selected by IDEQ to facilitate risk management decisions.  When cumulative carcinogenic risk and 
noncarcinogenic HI estimates exceeded these IDEQ and USEPA risk and hazard criteria the Ballard Site 
will be proposed for (1) additional data collection to revise the conceptual exposure model and provide 
more realistic exposure and risk estimates, or (2) evaluation of remedial alternatives.  In addition, conditional 
closure will be considered following an evaluation of Site-specific issues related to future land uses, the 
technical feasibility of remediation, and related considerations. 

3.3.5 Background Risk Calculations 

Site-specific background data for metals are available for various biotic and abiotic media including, but not 
limited to, soil, surface water, groundwater and terrestrial vegetation.  Methods and procedures that were 
used in the derivation of background statistics for background data sets are presented in the Final Background 
TM (MWH, 2013).  Background data, presented in the Final Background TM, was used to calculate Site-
related risks and background risks for metals that were retained as refined COPCs using the same process as 
described in the proceeding sections.  Background risks were calculated both for the Tier I screening HHRA 
and the Tier II baseline HHRA.  Background risk estimates for the Tier I HHRA were calculated using Site-
specific maximum detected concentrations and RME exposure assumptions.  Tier I screening background 
carcinogenic risk and noncarcinogenic hazard estimates were used in a qualitative comparison to total site 
carcinogenic risk and noncarcinogenic hazard estimates. 
 
Tier II baseline HHRA background carcinogenic risk and noncarcinogenic hazard estimates were calculated 
based on the lower of either the upper-bound average or the maximum detected concentration EPC and 
RME exposure assumptions.  Background data were used to calculate Site-related risks and background 
risks for metals that were retained as refined COPCs using the same process as described in the proceeding 
sections.  In addition, incremental risk estimates were calculated for each Ballard Site by subtracting ambient 
carcinogenic risk and noncarcinogenic estimates from total carcinogenic risk and noncarcinogenic hazards 
for each receptor and COPC combination.   
 
The underlying rationale for calculating incremental risk estimates for metals in environmental media is that 
some fraction of the concentration of a metal is naturally occurring.  Therefore, an incremental risk estimate 
represents that portion of the total risk (i.e., Site-related and ambient risk) that is above natural, baseline 
conditions. 
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Incremental risk estimates for all carcinogenic COPCs were summed to calculate the cumulative, 
incremental carcinogenic risk for each receptor.  Cumulative, incremental carcinogenic risk estimates for the 
Ballard Site were compared to USEPA’s risk management range of 1x10-6 to 1x10-4 for carcinogenic risk 
(USEPA, 1991) and to IDEQ’s point-of-departure carcinogenic risk criterion of 1x10-5, when making risk 
management recommendations.   
 
Incremental noncarcinogenic HQ estimates for all noncarcinogenic COPCs were summed to calculate the 
cumulative, incremental noncarcinogenic HI for each receptor.  Cumulative, incremental noncarcinogenic 
HIs were compared to USEPA’s and IDEQ’s noncarcinogenic HI criterion of 1.  Total cumulative, 
incremental noncancer HI estimates, summed across all noncarcinogenic COPCs, exceeded an HI of 1 for 
only direct contact with upland soil.  Therefore, target organ-specific incremental HI estimates were 
calculated for direct contact with upland soil.   

3.4 Summary of Human Health Risk Estimates 

Human health risk estimates calculated for the Ballard Site and background data are summarized in this 
section.  Potential human health risks were estimated for the current/future Native American, 
current/future recreational hunter, current/future recreational camper/hiker, hypothetical future resident 
and current/future seasonal rancher scenarios.  Tier I HHRA risk estimates for the Ballard Mine, as 
summarized in Section 3.4.1.1, were only calculated for the current/future Native American, current/future 
seasonal rancher and hypothetical future resident because these receptors are anticipated to have the highest 
exposures and risks of any receptors evaluated in this HHRA.  Tier I HHRA risk estimates for the Ballard 
Shop, as summarized in Section 3.4.1.2, were only calculated for the hypothetical future resident because 
this receptor is anticipated to have the highest exposure and risk of any receptors evaluated in this HHRA.  
Tier II CTE-based and RME-based human health risk estimates were calculated for all five human 
receptors, as summarized in Section 3.4.2.  However, potential radiological risks associated with total 
uranium were not evaluated in the Tier II HHRA because: (1) radiological exposure and risk estimates were 
calculated based on secular equilibrium modeling from total uranium concentrations, at the request of the 
A/Ts; (2) modeled activities of uranium daughter products from total uranium concentrations are highly 
conservative and uncertain; (3) potential Site-specific risks associated with radiological materials are most 
accurately evaluated through the collection of Site-specific radiation data; and (4) overly conservative risk 
estimates for uranium daughter products based on secular equilibrium modeling would mask the actual risk 
drivers for the Ballard Site.  The risk results discussed in detail below and presented in the referenced tables 
were calculated using the default MLF from RAIS (2013) to estimate COPC concentrations in plants 
consumed current / future Native Americans hypothetical future and residents. The cumulative risk results 
calculated with an MLF of zero for plant consumption by these receptors are presented below to provide a 
range of results for comparison. Detailed human health risk estimates for the Ballard Mine, Ballard Shop, 
and background are presented in Attachment B through Attachment G.   

3.4.1 Tier I Risk Estimates 

Tier I human health risk estimates for applicable receptors exposed to environmental media at the Ballard 
Site and background are described below and summarized in Tables A3-29 through A3-35. 
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3.4.1.1 Ballard Mine 

Current/Future Native American 

Cumulative Tier I RME ILCR and noncancer HI estimates for a current/future Native American across all 
exposure media at the Ballard Mine are 8 x 10-3 and 591, respectively, as shown in Table A3-29.  The 
primary contributor to a cumulative Tier I RME ILCR estimate for the current/future Native American in 
excess of IDEQ’s and USEPA’s acceptable risk criteria is arsenic in incidentally ingested upland soil, 
incidentally ingested surface water, and culturally significant plants harvested from riparian soil.  Primary 
contributors to a cumulative Tier I RME hazard estimate for the current/future Native American in excess 
of IDEQ’s and USEPA’s acceptable hazard criterion of 1, in order of decreasing contribution to the HQ, 
are vanadium, nickel, thallium, arsenic, cobalt, antimony, cadmium, molybdenum, and selenium in culturally 
significant plants harvested from riparian soil; and vanadium and thallium in upland soil that is incidentally 
ingested.  Additional COPCs that are associated with HQs > 1 are bolded in Table A3-29.  
 
Cumulative Tier I RME ILCR and noncancer HI estimates for a current/future Native American across all 
exposure media at the Ballard Mine, calculated with an MLF of zero for direct plant ingestion, are 6 x 10-3 
and 534, respectively. 
 
Based on the above Tier I HHRA results, upland soil, riparian soil, surface water, culturally significant plants 
grown in upland and riparian soil, and aquatic plants grown in sediment were further evaluated in a Tier II 
HHRA for the current/future Native American.  The following medium-specific COPCs were eliminated 
from further consideration in the Tier II HHRA for the current/future Native American as their HQs were 
below 1: culturally significant plants grown in upland soil (molybdenum, nickel, and vanadium), culturally 
significant plants grown in riparian soil (zinc), elk (all COPCs), upland soil (antimony, cadmium, cobalt, 
manganese, molybdenum, nickel, selenium, and uranium), riparian soil (antimony, cadmium, cobalt, 
manganese, molybdenum, nickel, selenium, thallium, and zinc), aquatic plants grown in sediment (antimony, 
chromium, cobalt, nickel, and uranium), and surface water (chromium, cobalt, manganese, molybdenum, 
selenium, and uranium). 
 

Hypothetical Future Resident 

Cumulative Tier I RME ILCR and noncancer HI estimates for a hypothetical future resident across all 
exposure media at the Ballard Mine are 2 x 10-1 and 636, respectively, as shown in Table A3-30.  Primary 
contributors to a cumulative Tier I RME ILCR estimate for the hypothetical future resident in excess of 
IDEQ’s and USEPA’s acceptable risk criteria are arsenic in fruits and vegetables grown in upland soil and 
irrigated with Ballard Mine groundwater, in incidentally ingested upland soil and in Ballard Mine 
groundwater used as a drinking water source by the hypothetical future resident; radium-226 and decay 
products in incidentally ingested upland soil, and radon-222 in indoor air.  Primary contributors to a 
cumulative Tier I RME hazard estimate for the hypothetical future resident in excess of IDEQ’s and 
USEPA’s acceptable hazard criterion, in order of decreasing contribution to the HI, are selenium, 
molybdenum, thallium, arsenic and antimony in fruits and vegetables that have been irrigated with Ballard 
Mine groundwater and harvested from upland soil and; vanadium and thallium in incidentally ingested 
upland soil; and selenium and thallium in Ballard Mine groundwater used as a drinking water source by the 
hypothetical future resident.  Additional COPCs that are associated with HQs > 1 are bolded in Table A3-
30. 
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Cumulative Tier I RME ILCR and noncancer HI estimates for a hypothetical future resident across all 
exposure media at the Ballard Mine, calculated with an MLF of zero for direct plant ingestion, are 2 x 10-1 
and 557, respectively. 
 
Based on the above Tier I HHRA results, upland soil, groundwater, and fruits and vegetables grown in 
upland soil with groundwater irrigation were further evaluated in a Tier II HHRA for hypothetical future 
residents.  The following medium-specific COPCs were eliminated from further consideration in the Tier II 
HHRA for hypothetical future residents as their HQs were less than 1: fruits and vegetables grown in 
upland soil (chromium), upland soil (antimony, cadmium, cobalt, manganese, molybdenum, nickel, 
selenium, and uranium), and groundwater (chromium and manganese). 
 

Current/Future Seasonal Rancher 

Cumulative Tier I RME ILCR and noncancer HI estimates for a current/future seasonal rancher across all 
exposure media at the Ballard Mine are 8 x 10-4 and 167, respectively, as shown in Table A3-31.  The 
primary contributor to a cumulative Tier I RME ILCR estimate for the current/future seasonal rancher in 
excess of IDEQ’s and USEPA’s acceptable risk criteria is arsenic in cattle that have grazed on upland soil 
and ingested groundwater, in incidentally ingested upland soil, and in Ballard Mine groundwater used as a 
drinking water source.  Primary contributors to a cumulative Tier I RME hazard estimate for the 
current/future seasonal rancher in excess of IDEQ’s and USEPA’s acceptable hazard criterion, in order of 
decreasing contribution to the HI, are thallium, cobalt and selenium in cattle that have grazed on upland soil 
and ingested Ballard Mine groundwater; and thallium and selenium in Ballard Mine groundwater used as a 
drinking water source.  Additional COPCs that are associated with HQs > 1 are bolded in Table A3-31. 
 
Based on the above Tier I HHRA results, upland soil, groundwater, and ingestion of cattle that have grazed 
on upland soil and that have ingested Ballard Mine surface water and groundwater, were further evaluated in 
a Tier II HHRA for hypothetical future seasonal ranchers.  The following medium-specific COPCs were 
eliminated from further consideration in the Tier II HHRA for hypothetical future seasonal ranchers as their 
HQs were less than 1: cattle grazing on upland soil and that have ingested Ballard Mine surface water or 
groundwater (antimony, chromium, manganese, molybdenum, uranium and zinc), upland soil (antimony, 
cadmium, cobalt, manganese, molybdenum, nickel, selenium, thallium, uranium, and vanadium), and 
groundwater (chromium and manganese). 

3.4.1.2 Ballard Shop 

Hypothetical Future Resident 

Cumulative Tier I RME ILCR and noncancer HI estimates for a hypothetical future resident across all 
exposure media at the Ballard Shop are 3 x 10-5 and 12, respectively as shown in Table A3-32.  Primary 
contributors to a cumulative Tier I RME ILCR estimate for the hypothetical future resident equal to or in 
excess of IDEQ’s and USEPA’s acceptable risk criteria are naphthalene in indoor air following vapor 
intrusion from upland Ballard Shop soil and trichloroethene in fruits and vegetables irrigated with Ballard 
Shop groundwater.  The primary contributor to a cumulative Tier I RME hazard estimate for the 
hypothetical future resident in excess of IDEQ’s and USEPA’s acceptable hazard criterion is 1,2,4-
trimethylbenzene in indoor air following vapor intrusion from upland Ballard Shop soil. 
 
Cumulative Tier I RME ILCR and noncancer HI estimates for a hypothetical future resident across all 
exposure media at the Ballard Shop, calculated with an MLF of zero for direct plant ingestion, are 3 x 10-5 
and 12, respectively. 
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Based on the above Tier I HHRA results, indoor air following vapor intrusion from upland soil and fruits 
and vegetables grown in upland soil and irrigated with groundwater were further evaluated in a Tier II 
HHRA for hypothetical future residents.  The following medium-specific COPCs were eliminated from 
further consideration in the Tier II HHRA for the hypothetical future resident as the risks were below the 
criteria: indoor air following vapor intrusion from Ballard Shop groundwater (all COPCs), fruits and 
vegetables grown in upland soil and irrigated with groundwater (naphthalene), upland soil (naphthalene and 
1,2,4-trimethylbenzene), and in Ballard Shop groundwater (trichloroethene). 

3.4.1.3 Background 

Current/Future Native American 

Cumulative Tier I RME ILCR and noncancer HI estimates for a current/future Native American across all 
exposure media at background sample locations are 8 x 10-3 and 195 as shown in Table A3-33.  The 
primary contributor to a cumulative Tier I RME ILCR estimate for the current/future Native American in 
excess of IDEQ’s and USEPA’s acceptable risk criteria is arsenic in incidentally ingested upland soil and 
culturally significant plants harvested from upland soil.  Primary contributors to a cumulative Tier I RME 
hazard estimate for the current/future Native American in excess of IDEQ’s and USEPA’s acceptable 
hazard criterion, in order of decreasing contribution to the HI, are cobalt, manganese, arsenic, cadmium, 
and vanadium in culturally significant plants harvested from upland soil.  Additional COPCs that are 
associated with HQs > 1 are bolded in Table A3-33. 
 
Cumulative Tier I RME ILCR and noncancer HI estimates for a current/future Native American across all 
exposure media at background sample locations, calculated with an MLF of zero for direct plant ingestion, 
are 3 x 10-4 and 24, respectively. 
 

Hypothetical Future Resident 

Cumulative Tier I RME ILCR and noncancer HI estimates for a hypothetical future resident across all 
exposure media from background sample locations are 8 x 10-3 and 205, respectively as shown in Table A3-
34.  The primary contributor to a cumulative Tier I RME ILCR estimate for the hypothetical future resident 
in excess of IDEQ’s and USEPA’s acceptable risk criteria is arsenic in fruits and vegetables grown in upland 
soil and irrigated with groundwater,  incidentally ingested upland soil, and groundwater used as a drinking 
water source.  Primary contributors to a cumulative Tier I RME hazard estimate for the hypothetical future 
resident in excess of IDEQ’s and USEPA’s acceptable hazard criterion, in order of decreasing contribution 
to the HI, are cobalt, manganese, arsenic, antimony, and vanadium in fruits and vegetables grown in upland 
soil irrigated with Ballard Mine groundwater.  Additional COPCs that are associated with HQs > 1 are 
bolded in Table A3-34. 
 
Cumulative Tier I RME ILCR and noncancer HI estimates for a hypothetical future resident across all 
exposure media from background sample locations, calculated with an MLF of zero for direct plant 
ingestion, are 4 x 10-4 and 52, respectively. 
 

Current/Future Seasonal Rancher 

Cumulative Tier I RME ILCR and noncancer HI estimates for a current/future seasonal rancher across all 
exposure media at background sample locations are 9 x 10-5 and 17, respectively as shown in Table A3-35.  
The primary contributor to a cumulative Tier I RME ILCR estimate for the current/future seasonal rancher 
in excess of IDEQ’s and USEPA’s acceptable risk criteria is arsenic in cattle that have grazed on upland soil 
and that have ingested groundwater, incidentally ingested upland soil, and groundwater used as a drinking 
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water source.  Primary contributors to a cumulative Tier I RME hazard estimate for the current/future 
seasonal rancher in excess of IDEQ’s and USEPA’s acceptable hazard criterion, in order of decreasing 
contribution to the HI, are thallium, and cobalt in cattle that have grazed upland soil and that have ingested 
groundwater.  Additional COPCs that are associated with HQs > 1 are bolded in Table A3-35. 

3.4.2 Tier II Risk Estimates (CTE and RME) 

Tier II human health CTE and RME risk estimates for applicable receptors exposed to environmental 
media at the Ballard Site and background are described below and summarized in Table A3-36 through 
Table A3-47. 

3.4.2.1 Ballard Mine – CTE 

Current/Future Native American - CTE 

Cumulative Tier II CTE ILCR and noncancer HI estimates for a current/future Native American across all 
exposure media at the Ballard Mine are 3 x 10-4 and 45, respectively as shown in Table A3-36.  The primary 
contributor to a cumulative Tier II CTE ILCR estimate for the current/future Native American in excess of 
IDEQ’s and USEPA’s acceptable risk criteria is arsenic in incidentally ingested upland soil and culturally 
significant plants harvested from riparian soil.  Primary contributors to a cumulative Tier II RME hazard 
estimate for the current/future Native American in excess of IDEQ’s and USEPA’s acceptable hazard 
criterion, in order of decreasing contribution to the HI, are vanadium, thallium, cobalt, arsenic, and nickel in 
culturally significant plants harvested from riparian soil.  Additional COPCs that are associated with HQs > 
1 are bolded in Table A3-36.     
 
Cumulative Tier II CTE ILCR and noncancer HI estimates for a current/future Native American across all 
exposure media at the Ballard Mine, calculated with an MLF of zero for direct plant ingestion, are 9 x 10-5 
and 16, respectively. 
 

Hypothetical Future Resident - CTE 

Cumulative Tier II CTE ILCR and noncancer HI estimates for a hypothetical future resident across all 
exposure media at the Ballard Mine are 2 x 10-4 and 21, respectively, as shown in Table A3-37.  The primary 
contributor to a cumulative Tier II CTE ILCR estimate for the hypothetical future resident in excess of 
IDEQ’s and USEPA’s acceptable risk criteria is arsenic in fruits and vegetables grown in upland soil and 
irrigated with Ballard Mine groundwater, upland soil, and in Ballard Mine groundwater used as a drinking 
water source.  Primary contributors to a cumulative Tier II CTE hazard estimate for the hypothetical future 
resident in excess of IDEQ’s and USEPA’s acceptable hazard criterion, in order of decreasing contribution 
to the HI, are thallium, selenium, antimony, and arsenic in fruits and vegetables grown in upland soil and 
irrigated with Ballard Mine groundwater; and selenium in groundwater used as a drinking water source by 
the hypothetical future resident.  Additional COPCs that are associated with HQs > 1 are bolded in Table 
A3-37. 
 
Cumulative Tier II CTE ILCR and noncancer HI estimates for a hypothetical future resident across all 
exposure media at the Ballard Mine, calculated with an MLF of zero for direct plant ingestion, are 1 x 10-4 
and 16, respectively. 
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Current/Future Seasonal Rancher - CTE 

Cumulative Tier II CTE ILCR and noncancer HI estimates for a current/future seasonal rancher across all 
exposure media at the Ballard Mine are 2 x 10-5 and 12, respectively, as shown in Table A3-38.  The primary 
contributor to a cumulative Tier II CTE ILCR estimate for the current/future seasonal rancher in excess of 
IDEQ’s and USEPA’s acceptable risk criteria is arsenic in groundwater used as a drinking water source and 
cattle that have grazed on upland soil and that have ingested surface water or groundwater.  The primary 
contributor to a cumulative Tier II CTE hazard estimate for the current/future seasonal rancher in excess of 
IDEQ’s and USEPA’s acceptable hazard criterion is thallium in cattle that have grazed on upland soil and 
that have ingested surface water or groundwater.   
 
Current/Future Recreational Hunter - CTE 

Cumulative Tier II CTE ILCR and noncancer HI estimates for a current/future recreational hunter across 
all exposure media at the Ballard Mine are 4 x 10-8 and 0.007, respectively, as shown in Table A3-39.  These 
ILCR and HI estimates are below IDEQ’s and USEPA’s acceptable risk and hazard criteria.    
 

Current/Future Recreational Camper / Hiker - CTE 

Cumulative Tier II CTE ILCR and noncancer HI estimates for a current/future recreational camper / hiker 
across all exposure media at the Ballard Mine are 4 x 10-8 and 0.004, respectively, as shown in Table A3-40.  
These ILCR and HI estimates are below IDEQ’s and USEPA’s acceptable risk and hazard criteria. 

3.4.2.2 Ballard Shop – CTE 

Hypothetical Future Resident - CTE 

Cumulative Tier II CTE ILCR and noncancer HI estimates for a hypothetical future resident across all 
exposure media at the Ballard Shop are 3 x 10-6 and 5, respectively, as shown in Table A3-41.  The primary 
contributor to a cumulative Tier II CTE ILCR estimate for the hypothetical future resident in excess of 
IDEQ’s and USEPA’s acceptable risk criteria is naphthalene in indoor air following vapor intrusion from 
upland Ballard Shop soil.  The primary contributor to a cumulative Tier II CTE hazard estimate for the 
hypothetical future resident in excess of IDEQ’s and USEPA’s acceptable hazard criterion is 1,2,4-
trimethylbenzene in indoor air following vapor intrusion from upland Ballard Shop soil. 
 
Cumulative Tier II CTE ILCR and noncancer HI estimates for a hypothetical future resident across all 
exposure media at the Ballard Shop, calculated with an MLF of zero for direct plant ingestion, are 3 x 10-6 
and 5, respectively 

3.4.2.3 Ballard Mine – RME 

Current/Future Native American - RME 

Cumulative Tier II RME ILCR and noncancer HI estimates for a current/future Native American across all 
exposure media at the Ballard Mine are 5 x 10-3 and 231, respectively, as shown in Table A3-42.  The 
primary contributor to a cumulative Tier II RME ILCR estimate for the current/future Native American in 
excess of IDEQ’s and USEPA’s acceptable risk criteria is arsenic in upland soil, incidentally ingested surface 
water and culturally significant plants harvested from riparian soil.  Primary contributors to a cumulative 
Tier II RME hazard estimate for the current/future Native American in excess of IDEQ’s and USEPA’s 
acceptable hazard criterion, in order of decreasing contribution to the HI, are vanadium, thallium, cobalt, 
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arsenic, nickel, and antimony in culturally significant plants harvested from riparian soil.  Additional COPCs 
that are associated with HQs > 1 are bolded in Table A3-42. 
 
Cumulative Tier II RME ILCR and noncancer HI estimates for a current/future Native American across all 
exposure media at the Ballard Mine, calculated with an MLF of zero for direct plant ingestion, are 2 x 10-3 
and 84, respectively. 
 

Hypothetical Future Resident - RME 

Cumulative Tier II RME ILCR and noncancer HI estimates for a hypothetical future resident across all 
exposure media at the Ballard Mine are 3 x 10-3 and 103, respectively, as shown in Table A3-43.  The 
primary contributor to a cumulative Tier II RME ILCR estimate for the hypothetical future resident in 
excess of IDEQ’s and USEPA’s acceptable risk criteria is arsenic in fruits and vegetables grown in upland 
soil and that have been irrigated with Ballard Mine groundwater irrigation, in upland soil, and in Ballard 
Mine groundwater used a drinking water source.  Primary contributors to a cumulative Tier II RME hazard 
estimate for the hypothetical future resident in excess of IDEQ’s and USEPA’s acceptable hazard criterion, 
in order of decreasing contribution to the HI, are thallium, selenium, antimony, and arsenic in fruits and 
vegetables grown in upland soil and irrigated with Ballard Mine groundwater; and selenium, arsenic, and 
thallium in Ballard Mine groundwater used as a drinking water source.  Additional COPCs that are 
associated with HQs > 1 are bolded in Table A3-43. 
 
Cumulative Tier II RME ILCR and noncancer HI estimates for a hypothetical future resident across all 
exposure media at the Ballard Mine, calculated with an MLF of zero for direct plant ingestion, are 2 x 10-3 
and 78, respectively. 
 

Current/Future Seasonal Rancher - RME 

Cumulative Tier II RME ILCR and noncancer HI estimates for a current/future seasonal rancher across all 
exposure media at the Ballard Mine are 3 x 10-4 and 46, respectively, as shown in Table A3-44.  The primary 
contributor to a cumulative Tier II RME ILCR estimate for the current/future seasonal rancher in excess of 
IDEQ’s and USEPA’s acceptable risk criteria is arsenic in cattle that have grazed on upland soil and that 
have ingested Ballard Mine surface water or groundwater, in upland soil, and in Ballard Mine groundwater 
used as a drinking water source.  Primary contributors to a cumulative Tier II RME hazard estimate for the 
current/future seasonal rancher in excess of IDEQ’s and USEPA’s acceptable hazard criterion, in order of 
decreasing contribution to the HI, are thallium and cobalt in cattle that have grazed on upland soil and that 
have ingested Ballard Mine groundwater.  Additional COPCs that are associated with HQs > 1 are bolded in 
Table A3-44. 

 
Current/Future Recreational Hunter - RME 

Cumulative Tier II RME ILCR and noncancer HI estimates for a current/future recreational hunter across 
all exposure media at the Ballard Mine are 7 x 10-7 and 0.03, respectively, as shown in Table A3-45.  These 
ILCR and HI estimates are below IDEQ’s and USEPA’s acceptable risk and hazard criteria. 
 

Current/Future Recreational Camper / Hiker - RME 

Cumulative Tier II RME ILCR and noncancer HI estimates for a current/future recreational camper / hiker 
across all exposure media at the Ballard Mine are 1 x 10-6 and 0.04, respectively, as shown in Table A3-46.  
These ILCR and HI estimates are not greater than IDEQ’s and USEPA’s acceptable risk and hazard criteria. 
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3.4.2.4 Ballard Shop – RME 

Hypothetical Future Resident - RME  
 
Cumulative Tier II RME ILCR and noncancer HI estimates for a hypothetical future resident across all 
exposure media at the Ballard Shop are 1 x 10-5 and 5, respectively, as shown in Table A3-47.  The primary 
contributors to a cumulative Tier II RME ILCR estimate for the hypothetical future resident equal to or in 
excess of IDEQ’s and USEPA’s acceptable risk criteria are naphthalene in indoor air following vapor 
intrusion from upland Ballard Shop soil, and trichloroethene in fruits and vegetables irrigated with Ballard 
Shop groundwater.  The primary contributor to a cumulative Tier II RME hazard estimate for the 
hypothetical future resident in excess of IDEQ’s and USEPA’s acceptable hazard criterion is 1,2,4-
trimethylbenzene in indoor air following vapor intrusion from upland Ballard Shop soil. 
 
Cumulative Tier II RME ILCR and noncancer HI estimates for a hypothetical future resident across all 
exposure media at the Ballard Shop, calculated with an MLF of zero for direct plant ingestion, are 1 x 10-5 
and 5, respectively 

3.4.2.5 Background – RME 

Current/Future Native American – RME 
 
Cumulative Tier II RME ILCR and noncancer HI estimates for a current/future Native American across all 
exposure media collected from background sample locations are 6 x 10-3 and 148, respectively, as shown in 
Table A3-42.  The primary contributor to a cumulative Tier II RME ILCR estimate for the current/future 
Native American in excess of IDEQ’s and USEPA’s acceptable risk criteria is arsenic in upland soil and 
culturally significant plants harvested from upland soil.  Primary contributors to a cumulative Tier II RME 
hazard estimate for the current/future Native American in excess of IDEQ’s and USEPA’s acceptable 
hazard criterion, in order of decreasing contribution to the HI, are thallium, cobalt, antimony, arsenic, 
vanadium, and manganese in culturally significant plants harvested from riparian soil.  Additional COPCs 
that are associated with HQs > 1 are bolded in Table A3-42.     
 
Cumulative Tier II RME ILCR and noncancer HI estimates for a current/future Native American across all 
exposure media collected from background sample locations, calculated with an MLF of zero for direct 
plant ingestion, are 2 x 10-4 and 10, respectively. 

 
Hypothetical Future Resident – RME 
 
Cumulative Tier II RME ILCR and noncancer HI estimates for a hypothetical future resident across all 
exposure media from background sample locations are 6 x 10-3 and 153, respectively, as shown in Table A3-
43.  The primary contributor to a cumulative Tier II RME ILCR estimate for the hypothetical future 
resident in excess of IDEQ’s and USEPA’s acceptable risk criteria is arsenic in fruits and vegetables grown 
in upland soil and irrigated with groundwater, upland soil and groundwater used as a drinking water source.  
Primary contributors to a cumulative Tier II RME hazard estimate for the hypothetical future resident in 
excess of IDEQ’s and USEPA’s acceptable hazard, in order of decreasing contribution to the HI, are 
arsenic and antimony in fruits and vegetables grown in upland soil and irrigated with groundwater.  
Additional COPCs that are associated with HQs > 1 are bolded in Table A3-43. 
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Cumulative Tier II RME ILCR and noncancer HI estimates for a hypothetical future resident across all 
exposure media from background sample locations, calculated with an MLF of zero for direct plant 
ingestion, are 3 x 10-4 and 47, respectively. 
 
Current/Future Seasonal Rancher – RME 
 
Cumulative Tier II RME ILCR and noncancer HI estimates for a current/future seasonal rancher across all 
exposure media from background sample locations are 6 x 10-5 and 11, respectively, as shown in Table A3-
44.  The primary contributor to a cumulative Tier II RME ILCR estimate for the current/future seasonal 
rancher in excess of IDEQ’s and USEPA’s acceptable risk criteria is arsenic in cattle that have grazed on 
upland soil and that have ingested surface water or groundwater, upland soil, and groundwater used as a 
drinking water source.  Primary contributors to a cumulative Tier II RME hazard estimate for the 
current/future seasonal rancher in excess of IDEQ’s and USEPA’s acceptable hazard criterion, in order of 
decreasing contribution to the HI, are thallium and cobalt in cattle that have grazed on upland soil and that 
have ingested surface water or groundwater.  Additional COPCs that are associated with HQs > 1 are 
bolded in Table A3-44. 
 

Current/Future Recreational Hunter – RME 
 
Cumulative Tier II RME ILCR and noncancer HI estimates for a current/future recreational hunter across 
all exposure media at the Ballard Mine are 3 x 10-7 and 0.005, respectively, as shown in Table A3-45.  These 
ILCR and HI estimates are below IDEQ’s and USEPA’s acceptable risk and hazard criteria.    

  
Current/Future Recreational Camper / Hiker – RME 
 
Cumulative Tier II RME ILCR and noncancer HI estimates for a current/future recreational camper /hiker 
across all exposure media at the Ballard Mine are 4 x 10-7 and 0.006, respectively, as shown in Table A3-46.  
These ILCR and HI estimates are below IDEQ’s and USEPA’s acceptable risk and hazard criteria. 

3.4.2.6 Incremental Risks and Hazards 

The cumulative incremental Tier II risk estimates for applicable human receptors across all exposure media 
at the Ballard Mine are presented in Table A3-42 through Table A3-46. 
 

Current/Future Native American  

Cumulative incremental Tier II RME ILCR and noncancer HI estimates for a current/future recreational 
hunter across all exposure media at the Ballard Mine are 1 x 10-3 and 150, respectively, as shown in Table 
A3-42.  The primary contributor to a cumulative incremental Tier II RME ILCR estimate for the 
current/future Native American in excess of IDEQ’s and USEPA’s acceptable risk criteria is arsenic in 
upland soil, incidentally ingested Ballard Mine surface water, and culturally significant plants harvested from 
riparian soil.  Primary contributors to a cumulative incremental Tier II RME hazard estimate for the 
current/future Native American in excess of IDEQ’s and USEPA’s acceptable hazard, in order of 
decreasing contribution to the HI, are uranium, selenium and antimony in culturally significant plants 
harvested from upland soil.  Additional COPCs that are associated with HQs > 1 are bolded in Table A3-
42.     
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Cumulative incremental Tier II RME ILCR and noncancer HI estimates for a current/future recreational 
hunter across all exposure media at the Ballard Mine, calculated with an MLF of zero for direct plant 
ingestion, are 1 x 10-3 and 78, respectively. 
 

Hypothetical Future Resident - RME 

Cumulative incremental Tier II RME ILCR and noncancer HI estimates for a hypothetical future resident 
across all exposure media at the Ballard Mine are 3 x 10-4 and 54, respectively, as shown in Table A3-43.  
The primary contributor to a cumulative incremental Tier II RME ILCR estimate for the hypothetical future 
resident in excess of IDEQ’s and USEPA’s acceptable risk criteria is arsenic in upland soil and groundwater 
used as a drinking water source.  Primary contributors to a cumulative incremental Tier II RME hazard 
estimate for the hypothetical future resident in excess of IDEQ’s and USEPA’s acceptable hazard criterion, 
in order of decreasing contribution to the HI, are thallium, selenium and molybdenum in fruits and 
vegetables grown in upland soil and irrigated with Ballard Mine groundwater; and selenium and arsenic in 
Ballard Mine groundwater used as a drinking water source. 
 
Cumulative incremental Tier II RME ILCR and noncancer HI estimates for a hypothetical future resident 
across all exposure media at the Ballard Mine, calculated with an MLF of zero for direct plant ingestion, are 
2 x 10-3 and 58, respectively. 
 

Current/Future Seasonal Rancher - RME 

Cumulative incremental Tier II RME ILCR and noncancer HI estimates for a current/future seasonal 
rancher across all exposure media at the Ballard Mine are 2 x 10-4 and 36, respectively, as shown in Table 
A3-44.  The primary contributor to a cumulative incremental Tier II RME ILCR estimate for the 
current/future seasonal rancher in excess of IDEQ’s and USEPA’s acceptable risk criteria is arsenic in cattle 
that have grazed on upland soil and that have ingested Ballard Mine groundwater or surface water, upland 
soil, and groundwater used as a drinking water source.  Primary contributors to a cumulative incremental 
Tier II RME hazard estimate for the current/future seasonal rancher in excess of IDEQ’s and USEPA’s 
acceptable hazard, in order of decreasing contribution to the HI, are thallium and selenium in cattle that 
have grazed on upland soil and that have ingested Ballard Mine groundwater or surface water. 

 
Current/Future Recreational Hunter - RME 

Cumulative incremental Tier II RME ILCR and noncancer HI estimates for a current/future recreational 
hunter across all exposure media at the Ballard Mine are 4 x 10-7 and 0.03, respectively, as shown in Table 
A3-45.  These ILCR and HI estimates are below IDEQ’s and USEPA’s acceptable risk and hazard criteria.    
 

Current/Future Recreational Camper / Hiker - RME 

Cumulative incremental Tier II RME ILCR and noncancer HI estimates for a current/future recreational 
camper / hiker across all exposure media at the Ballard Mine are 6 x 10-7 and 0.03, respectively, as shown in 
Table A3-46.  These ILCR and HI estimates are below IDEQ’s and USEPA’s acceptable risk and hazard 
criteria. 
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4.0 ECOLOGICAL RISK ASSESSMENT 

The general procedures used in the ecological risk assessment (ERA) for the Ballard Site are consistent with 
procedures defined for the HHRA using USEPA (USEPA, 1997c) and IDEQ (IDEQ, 2004b) guidance, and 
in consideration of prior regional risk assessments that were conducted for the Southeast Idaho Phosphate 
Resource Area.  As further described in this section, the ERA was structured in a tiered manner with each 
tier presenting further refinements to the exposure and effects characterization steps used in the preceding 
tier.  The Tier I ERA consists of a conservative, screening-level ERA to identify refined COPECs, media of 
concern, and receptors of concern for the Ballard Site.  The Tier II ERA consists of a Site-specific, baseline 
ERA that used refined exposure and effects characterization methods. 
 
The ERA methods, assumptions and screening criteria described below are applicable to the preparation of 
a baseline ERA that evaluates effects of chronic exposures of wildlife to Site contaminants.   

4.1 COPEC Screening 

A COPEC screening step was performed to focus the risk assessment on refined COPECs through a 
comparison of Site chemical concentrations to media-specific (i.e., soil, surface water, and sediment) 
screening levels.  The Site-specific concentrations used for these comparisons were maximum detected 
concentrations of COPECs in each medium. The semi-quantitative COPEC screening methods, and other 
qualitative tools, that were used to select refined COPECs are discussed in the following subsections. 

4.1.1 Screening Levels 

Selected ecological screening levels, or benchmarks, representing the lowest medium-specific screening 
criterion available from the sources reviewed, are presented in Table A4-1 through Table A4-7.  These 
screening benchmarks are intended to represent concentrations below which there is minimal probability of 
ecological impacts.   A summary of refined COPECs for all media are summarized in Table A4-8. 

4.1.1.1 Soil 

The selected screening benchmarks for upland soil at the Ballard Mine, upland soil at the Ballard Shop, and 
riparian soil at the Ballard Mine are presented in Table A4-1, Table A4-2 and Table A4-3, respectively.  
Soil screening criteria were identified for each chemical detected in samples of upland soil and riparian soil 
collected at a depth range of 0 to 6 feet.  The lowest soil screening benchmarks for mammalian and avian 
indicator receptors, as well as medium-based benchmarks for lower-trophic level receptors, were selected 
from available source based on the following preferred hierarchy: 
 

1. USEPA Ecological Soil Screening Levels (EcoSSLs) (USEPA, various dates). 
2. Oak Ridge National Laboratory’s (ORNL’s) Toxicological Benchmarks for plants and terrestrial 

invertebrates (ORNL1997a; 1997b). 
3. ORNL (ORNL, 1996b). 
4. Primary and secondary literature sources – Canadian Council of Ministers of the Environment 

(CCME) Canadian Soil Quality Guidelines for the Protection of Environmental and Human 
Health (CCME, 2004a; 2004b; 2010).  
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For a given chemical, the lowest soil benchmark (soil invertebrate, plant, avian, or mammalian) presented in 
USEPA’s EcoSSLs (USEPA, various dates) was selected.  If a USEPA EcoSSL value was unavailable for a 
given COPEC, then the lowest soil benchmark terrestrial plant benchmark (ORNL, 1997a), soil microbe or 
soil invertebrate benchmark (ORNL, 1997b), or no-observed-adverse effect level-based (NOAEL-based) 
food ingestion benchmark for birds or mammals (ORNL, 1996b) was selected.  If an ORNL value was 
unavailable, then soil benchmarks found in primary or secondary literature sources, such as CCME, were 
selected.  This preferential selection of benchmarks from sources in the above hierarchy continued until a 
soil benchmark was selected.  Of the available soil benchmarks in the sources in the hierarchy, the lowest 
value was preferentially selected.  It should be noted that NOAEL-based values in ORNL (1996), and soil 
benchmarks in CCME (2004a, 2004b and 2010), were only used for organic chemicals when other sources 
in the hierarchy did not have a value for a particular organic chemical; these sources were not used to derive 
screening values for inorganic COPECs because values for inorganics were available from either EcoSSLs 
or ORNL (1997a; 1997b, 1996b). 
 
In addition to screening against the lowest value in the above hierarchy, each chemical was identified as a 
refined COPEC for soil if the maximum detected concentration exceeded avian or mammalian screening 
values, or if avian or mammalian screening values were unavailable.  

4.1.1.2 Surface Water 

Surface water screening benchmarks for upstream surface water, downstream surface water, and pond 
surface water at the Ballard Mine are presented in Table A4-4, Table A4-5 and Table A4-6, respectively.  
Screening criteria were selected, using the methodology described in Section 4.1.1.1, from available surface 
water benchmarks based on the following preferred hierarchy: 
 

1. State of Idaho surface water quality criteria (IDAPA 58.01.02); State of Idaho Surface Water 
Quality for Aquatic Life (IDAPA 58.01.02); Continuous Chronic Criteria (CCC) values or Acute 
Criterion (CMC) if CCC values are unavailable (IAC, 2009a). 

2. USEPA NRWQC CCC values; or CMC values if CCC values are unavailable (USEPA, 2013b). 
3. ORNL toxicological benchmarks for aquatic biota; lowest value of the lowest chronic value 

(LCV), Tier II secondary chronic value (SCV) or the lowest population EC20 (ORNL, 1996b). 
 
The State of Idaho surface water quality criteria and the USEPA NRWQC values for metals with hardness-
dependent toxicity (i.e., cadmium, chromium, copper, lead, nickel, silver, and zinc) were adjusted for the 
Site-specific hardness concentrations measured in upstream, downstream, and pond surface water locations.  
Water hardness levels of 400 mg/L (Table A4-4), 182.3 mg/L (Table A4-5), and 100 mg/L (Table A4-6) 
were used in adjusting upstream, downstream, and pond surface water quality criteria, respectively. 

4.1.1.3 Sediment 

Sediment screening benchmarks are presented in Table A4-7, and were selected for each chemical detected 
in sediment using the same selection methodology described in Section 4.1.1.1.  Sediment benchmarks were 
obtained from available sediment benchmark sources based on the following preferred hierarchy: 
 

1. Freshwater sediment screening benchmarks presented in USEPA’s Region 3 Biological 
Technical Assistance Group (BTAG) (USEPA, 2013d). 

2. National Oceanic and Atmospheric Administration (NOAA) Screening Quick Reference Tables 
(SQuiRTs) (Buchman, 2008). 
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4.1.2 Other COPEC Screening Tools 

Other tools used to determine whether a chemical was retained as a COPEC for evaluation in the tiered-
ERA include: 
 

 Essential nutrient status: If a chemical was considered an essential nutrient, it was not carried 
forward as a refined COPEC. 

 Persistent, bioaccumulative, and toxic (PBT) chemicals: Per comments received on the RI/FS 
Work Plan, it was agreed that following the risk screening process, but prior to eliminating a 
COPEC from further evaluation, a consideration would be made regarding whether the COPEC 
is potentially bioaccumulative.  COPECs identified as potentially bioaccumulative by USEPA at 
www.epa.gov/reg3hwmd/risk/eco/btag/sbv/fwsed/screenbench.htm will be considered as a 
starting point for this determination.  However, the risk screening results along with Site-specific 
biotic and abiotic data may also be used to support decisions on refining the list of COPECs 
carried forward into the Tier I and Tier II ERA. 

 
A summary of all COPECs across all media at the Ballard Site is presented in Table A4-8.   

4.2 Tier I and II ERA 

Tier I and II ERA procedures described by USEPA under CERCLA (USEPA, 1997c) were used to 
quantitatively evaluate ecological risks to the ecological assessment endpoints identified in Section 4.2.1.4, 
below.  Similar to the HHRA, risk estimates from the Tier I ERA are termed screening level risk estimates 
and those from the Tier II ERA are termed baseline risk estimates.  The tiered process is intended to focus 
and refine the risk evaluation by potentially eliminating either COPECs or specific exposure pathways from 
the baseline ERA that are insignificant, and by reducing inherent uncertainties in the ERA.  Both Tier I and 
Tier II assessments for the Ballard Site used the same methods, but assumptions regarding the potential for 
exposures and adverse effects to occur were skewed in the Tier I screening to represent the upper bounds 
of potential exposures and the lower bounds of potential for adverse effects.  Thus, any COPECs or 
exposure pathways/receptors that were eliminated in Tier I were done so with a high degree of certainty 
that adverse effects will not occur.  The specific differences in assumptions between these two Tiers of the 
ERA are discussed in further detail in Section 4.2.2 (Exposure Analysis) and Section 4.2.3 (Effects Analysis). 
 
The COPECs and exposure pathways may differ between Ballard Mine and Ballard Shop based on the 
COPEC screening results and based on differences in ecological habitats and, therefore, receptors present.  
The process framework consists of four phases: problem formulation, exposure analysis, effects analysis, 
and the risk characterization (Figure A4-1).  Problem formulation is the first phase of the process where the 
problem (i.e., the purpose of the assessment) and the plan for analyzing and characterizing risk are defined.  
Discussion and planning among risk managers and risk assessors are important components of this phase of 
the ERA (Figure A4-1) and thus, are important to clarify during the work plan stage of the RI/FS process.  
The second step of the process is the exposure analysis phase in which potential ecological exposures to 
environmental stressors are quantified.  In the third phase of the process, effects analysis, the potential 
adverse ecological effects from environmental stressors are identified and criteria for quantifying adverse 
effects are defined.  During the fourth phase of the process, risk characterization, the exposure and effects 
analyses are integrated.  In this phase, the likelihood of adverse ecological effects occurring is estimated.  
Major uncertainties, assumptions, and strengths and limitations of the assessment are also summarized in 
the risk characterization.  The methods that were used for each of the above phases of the ERA for the 
Ballard Site are described in the following subsections. 

http://www.epa.gov/reg3hwmd/risk/eco/btag/sbv/fwsed/screenbench.htm
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4.2.1 Problem Formulation 

Problem formulation is a formal process for generating and evaluating preliminary hypotheses about the 
potential for adverse ecological effects to occur.  The primary components of problem formulation are: 
 

 Identification of the ecosystem at risk 

 Identification of stressor characteristics 

 Identification of known effects 

 Selection of assessment endpoints 

 Construction of a CSM 
 

These components of the problem formulation for the Ballard Site are discussed below. 

4.2.1.1 Ecosystem at Risk 

An ecosystem is composed of biological, physical, and chemical elements that function together in a 
complex, inter-dependent manner.  Ecosystems are dynamic and change with alterations in one or more of 
their elements.  The objective of this section is to describe the ecological setting from which more narrowly 
defined specific assessment and measurement endpoints (Section 4.2.1.4) can be selected and can be linked 
together in a CSM.  The simplification of complex ecosystem attributes into a select few is necessary for the 
risk assessment process to be implemented. 
 
Disregarding the influence of environmental contaminants, the abundance and diversity of wildlife in an 
area is directly dependent on habitat characteristics such as type, quality and quantity.  Primary resources 
used to describe the habitats that occur in the Ballard Site and the species that use these habitats include 
Site-specific surveys and previous investigations of the Southeast Idaho phosphate resource area region 
including the Regional Investigation Report (MW, 1999) and the regional Area-wide Human health and Ecological 
Risk Assessment (Tetra Tech, 2002).  This section is organized into two categories: (1) habitat characteristics 
and (2) species potentially found at the Ballard Site that use these habitats. 

 
Habitat Characteristics.  The Ballard Site exists in a transitional ecosystem between the Great Basin 
vegetation to the south and the Rocky Mountain vegetation to the north and east.  Land within the area is 
managed by the state of Idaho, the USFS, and the BLM.  There is also private land ownership, and parts of 
the area are developed and used for agriculture or grazing.   
 
Terrestrial - There are several plant communities present at the Ballard Site as a result of variations in 
elevation, moisture, temperature, soil type, slope and aspect.  Plant communities include mixed 
conifer/aspen forest, sagebrush/grassland, aspen forest, and riparian/wetlands. The mixed aspen and 
conifer forests are characterized by occasional dense stands of aspen surrounded by open stands of aspens 
or conifers.  Dominant conifer species within the vicinity of the Ballard Site include lodgepole pine, Douglas 
fir, and subalpine fir with understory plants including snowberry, serviceberry, chokecherry, and various 
grasses and forbs.  The sagebrush communities occur mainly on dry soils or rocky outcrops.  Dominant 
species include big sagebrush, mountain snowberry, yellow rabbitbrush, antelope bitterbrush and various 
forbs such as alfalfa, lupine, scorpion weed, white sage, sticky geranium, and mule’s ears, as well as various 
grass species.  Riparian and wetland vegetation is similar in composition to other vegetation communities, 
with willow, cattail, rush and sedge species often present.  Surface water that supports riparian and wetland 
habitats within the vicinity of the Ballard Mine have been sampled for periphyton, plankton, macrophytes 
and benthic invertebrates, and a variety of these species are present.     
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The habitats described above support a variety of mammalian and avian species.  Animals that the conifer-
aspen communities support include but are not limited to black bear, snowshoe hare, yellow pine chipmunk, 
great horned owl, downy woodpecker and western bluebird.  Animals that the sagebrush-grass communities 
support include but are not limited to coyote, deer mouse, prairie falcon, sage grouse and mourning dove.  
Animals that the riparian and marsh communities support include but are not limited to moose, beaver, 
muskrat, belted kingfisher, mallard duck, great blue heron, sandhill crane and common snipe (MW, 1999). 
 
A 2009 vegetation survey and sampling event at the Ballard Site identified dominant species that were 
sampled for each area.  Most of the areas sampled were sagebrush/grassland communities, as well as some 
aspen/conifer communities (MWH, 2011).     
 
Common species at the Ballard Site include: Pascopyrum smithii (western wheatgrass); Dactylis glomerata 
(orchardgrass); Bromus tectorum (cheatgrass); Bromus inermis (smooth brome); Medicago sativa (alfalfa); Achillea 
millefolium (western yarrow); Geranium viscosissimum (sticky geranium); Lappula occidentalis (flatspine stickseed); 
Amelanchier alnifolia (serviceberry); Artemesia tridentate (big sagebrush); and Populus tremuloides (quaking 
aspen). 
 
Aquatic - An aquatic functional use survey of ponds (non-regulated surface water features) at the Sites was 
conducted in June 2004 (IDEQ, 2004c).  This review categorized all ponds into one of three tiers as follows: 

 

 Tier 1 – surface water features that appeared to provide adequate open water, emergent 
vegetation, protective cover, and food sources to support a local resident migratory bird 
population during typical nesting/breeding seasons. 

 Tier 2 – surface water features within grazing allotments, those exhibiting evidence of livestock 
use, or ponds with a reasonable potential for future livestock use as drinking water. 

 Tier 3 – surface water features used as an occasional drinking water source by transitory 
terrestrial wildlife. 

 
The results of this survey by Site are summarized in Table A4-9.  None of the ponds at the Ballard Mine 
(n=5) are Tier 1.  In addition, RBS stream surveys were implemented to characterize the habitat quality of 
flowing waters at the Ballard Site, the results of which are presented in Table A4-10.  None of the stations 
evaluated at the Ballard Mine had or were likely to have fish present, and had corroborating low RBS scores.   
 
As presented in Section 4.6 of the Ballard Mine RI Report, attempts were made in 2004 to collect fish in 
Ballard area streams.  However, due to the intermittent nature of the streams in this area resulting in poor 
fish habitat, attempts to locate any fish were unsuccessful (Table A4-10).  Therefore, exposure to fish by 
ecological receptors was not evaluated because there are no surface water bodies in the Ballard Shop area, 
and surface water bodies in the Ballard Mine area do not support fish. 
 

Species.  As previously indicated, prior regional studies have documented species occurrence (MW, 1999; 
Tetra Tech, 2002).  Additionally, many Site-specific studies have been conducted and are sources of 
information on species that are specifically known to occur on the Ballard Site or in relevant background 
areas (Table A4-11).  Below, specific invertebrates, reptiles and amphibians, birds, mammals, and threatened 
and endangered species are presented that have been identified at or near the Ballard Site.  
 
Invertebrates - Invertebrates such as worms, insects, crustaceans and spiders, are primary consumers in the 
food web.  Sampling has occurred of both benthic and terrestrial invertebrates. These organisms are 
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important prey for birds, reptiles, amphibians and small mammal species.  Several taxa of invertebrates have 
been sampled for analyses of tissue concentrations on the Ballard Site including:  
 
Ephemeroptera (mayflies), Odonata (dragonflies and damselflies), Plecoptera (stoneflies), Hemiptera 
(aphids, cicadas), Coleoptera (beetles), Megaloptera (alderflies, fishflies), Trichoptera (caddis flies), Diptera 
(mosquitoes), Lepidoptera (moths and butterflies), Erpobdelliformes (leeches), Rhynchobdellida (leeches), 
Hiridinea (leeches), Haplotaxida (worms), Lumbriculidae (freshwater oligochaetes), Oligochaeta 
(earthworms), Nematoda (roundworms), Veneroida (bivalve mollusks), Pulmonata (snails and slugs), 
Mesogastropoda (snails), Gastropoda (mollusks), Ctenobranchiata (mollusks), Amphipoda (crustaceans), 
Ostracoda (crustaceans), Turbellaria (flatworms), Tricladida (flatworms), and Hydroida (cnidarians). 
 
Reptiles and Amphibians - Reptiles and amphibians have not been surveyed or sampled in the vicinity of the 
Ballard Site, but several species are known to occur, as noted in the Regional Investigation Report (MW, 
1999).  Amphibians in the area include the tiger salamander, the western toad, the leopard frog and the 
western chorus frog.  Reptiles within the area include the sagebrush lizard, the gopher snake, the western 
and common garter snake, the racer and the western skink.  These organisms are secondary consumers and 
may be prey for higher trophic level species. 
 
Fish – As presented in Section 4.6 of the Ballard Mine RI Report, attempts were made in 2004 to collect fish 
in Ballard area streams.  However, due to the intermittent nature of the streams in this area resulting in poor 
fish habitat, attempts to locate any fish were unsuccessful (Table A4-10).  Therefore, exposure to fish by 
ecological receptors was not evaluated because there are no surface water bodies in the Ballard Shop area, 
and surface water bodies in the Ballard Mine area do not support fish. 
 
Birds - Birds in the vicinity of the Ballard Site exist in all trophic levels (Table A4-12).  Species like the 
house finch, the mourning dove and the trumpeter swan are all herbivores.  Most species such as the robin, 
the crow and nuthatch, sparrow and warbler species consume both invertebrates and plant materials.  There 
are also several species that are primarily carnivorous, including the great blue heron, which consume a diet 
dominantly composed of fish (i.e., piscivorous), and hawks such as the red-tailed hawk, the northern harrier, 
the Cooper’s hawk and several owl species all of which eat mostly small mammals such as mice and voles.  
Bird eggs from various species have been sampled in the vicinity of the Ballard Site. 
 
Mammals - Mammal species within the vicinity of the Ballard Site include species at many trophic levels 
(Table A4-13).  These species include primary consumers and omnivores such as the deer mouse, the long-
tailed vole, the least chipmunk and the Uinta ground squirrel.  These species are often prey items for tertiary 
consumers like the carnivorous coyote.  The mink is also a high trophic level species potentially occurring in 
the vicinity of the Ballard Site, which dominantly feeds on area fish.  Elk are also present in the vicinity of 
the Ballard Site as primary consumers.  Other mammals potentially found in the vicinity of the Ballard Site 
include bats, gophers, beavers, chipmunks, deer, raccoons, porcupines and hares.  Mammals that have been 
sampled on the Ballard Site or in the region include: small mammals (deer mouse, least chipmunk, and 
western harvest mouse), and elk. 
 
Threatened and Endangered Species - Information regarding the potential for listed Endangered Species 
Act (ESA) species to occur on the Ballard Site was obtained from the USFWS and the Canada lynx (Lynx 
canadensis) was reported to be the only threatened or endangered species.  Additionally, the greater sage-
grouse (Centrocercus urophasianus), listed as a candidate species, and the North American wolverine (Gulo gulo 
luscus), listed as a proposed species, could both potentially occur on the Ballard Site. 
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4.2.1.2 Stressor Bioavailability and Exposure Routes 

For toxicity to occur in an ecological receptor, there must be clear indications of the quantity of chemical 
exposure and the degree to which the chemical exposure may include a bioavailable fraction that can cause 
toxicity directly or indirectly through food web transfer.  This section describes factors that affect the 
bioavailability of metals in aquatic and terrestrial environments based on routes of exposure to ecological 
receptors.  Drexler et al. (2003) provides a detailed review of factors affecting metals bioavailability in 
aquatic and terrestrial systems.   
 
An overriding condition of metals exposure is that metals are naturally occurring and some are essential 
nutrients, such that plants and animals have evolved intricate strategies to balance nutrient levels and thus 
modulate exposures to metals (Drexler et al., 2003).  These strategies may include: inhibited uptake, 
detoxification, storage, and increased elimination (Drexler et al., 2003).  The ERA did not quantitatively 
examine the relative contribution of each of these strategies.  However, measures of tissue concentrations, 
for example using aquatic plants, provide the best quantitative measure of Site-specific exposure 
concentrations. 
 

Aquatic Environment.  Freely dissolved levels of inorganic ions in general are the best indicator of aquatic 
toxicity to phytoplankton, zooplankton, other invertebrates, and fish as evidenced by the development of 
national ambient water quality criteria (NAWQC) for inorganics (USEPA, 2009b).  An exception is 
selenium, where particulate selenium is the primary bioavailable form (Presser and Luoma, 2010). The 
bioavailability of selenium depends on site-specific conditions such as water chemistry and hydrology which 
affects the speciation of selenium as selenate, selenite or organoselenium. The partitioning of selenium in 
the environment is also unique when compared to other inorganics because selenium uptake is facilitated 
across biological membranes (Chapman et al., 2009). Water hardness (concentrations of the cations calcium 
[Ca], magnesium [Mg], manganese [Mn]) can also affect the degree of bioavailability of inorganics and has 
been specifically incorporated into the application of water quality criteria for cadmium (Cd), chromium III 
(Cr III), lead (Pb), nickel (Ni), silver (Ag) and zinc (Zn).  Per NAWQC guidance, USEPA now requires that 
the biotic ligand model be used to determine the bioavailability and toxicity for copper.  The biotic ligand 
model is based on the hypothesis that toxicity is not simply related to total aqueous metal concentration, but 
that both metal-ligand complexation (organic and inorganic) and metal interaction with competing cations at 
the site of action of toxicity need to be considered.  Dissolved organic (DOC) matter is known to be an 
important ligand for most metals in most natural waters and is an input variable in the biotic ligand model 
(USEPA, 2007a).  Biotic ligand models for other metals (aluminum [Al], Cd, Pb, Ni, Ag, and Zn) are in the 

development stage, but have not been through review and acceptance by USEPA1. 
 
Water pH is another factor that influences the degree of metal complexation, and therefore, bioavailability 
and toxicity.  Metal ions generally become more available as pH decreases since as pH decreases, there is a 
corresponding increase in H+ ions that compete with metal ions for complexation with DOC. 
 
Water ingestion is also a contaminant exposure route for wildlife as is further described in Section 4.2.2. 

 
Terrestrial Environment.  Plants as sessile organisms have developed several means of managing toxic 
levels of metals: 1) excluding them at the root zone from biological uptake, 2) sequester the metal in a non-
toxic form once accumulated (Grill and Zenk, 1985), and 3) adaptation.  As evidence for adaptation, metal 
tolerant plants were historically used by those in the mining industry to determine where mineral 

                                                 
1 See Hydroqual’s web site at: http://www.hydroqual.com/wr_blm.html as referenced on USEPAs water quality web site 
(http://www.epa.gov/waterscience/criteria/copper/2007/index.htm). 

http://www.hydroqual.com/wr_blm.html
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concentrations were (Baker et al., 1988).  Plants may exhibit a wide range of sensitivity to metals and in 
general, bulk soil concentrations have been found to be poor predictors of the bioavailable fraction of 
metals to plants (Lasat, 2000).  The same issues of a broad range of sensitivities in species and a poor 
correlation between toxicity and bulk soil concentrations exists for terrestrial invertebrates too.  Terrestrial 
invertebrates are exposed to contaminants in soil by direct contact and through ingestion.  Allen (2002) has 
proposed the development of terrestrial biotic ligand models (tBLMs) to determine the bioavailable fraction 
of metals available to plants, invertebrates, and microbes and thus the potential for toxicity, but tBLMs have 
yet to be evaluated by USEPA.  Bioavailable forms of metals for uptake include free metal ions and soluble 
metal complexes.  Metal forms that are not bioavailable include: adsorbed to inorganic soil, bound to soil 
organic matter, precipitated as oxides, hydroxides and carbonates, and embedded in the structure of silicate 
minerals.  Factors known to affect metals bioavailability include: cation exchange capacity (CEC), organic 
carbon levels, pH, and amorphous Al/Fe (Barnett and Hawkins, 2008). 
 
Soil ingestion by birds and mammals may occur incidentally during foraging and may occur indirectly 
through prey consumption where the prey species (e.g., earthworms) have consumed soil which still resides 
in their gut and then are ingested by the predator species.  Soil ingestion as a contaminant exposure route 
for wildlife is further described in Section 4.2.2. 
 

Sediment.  Benthic invertebrates, or invertebrates that live in the sediments found in streams and ponds in 
the vicinity of the Ballard Site, are exposed to contaminants in sediment by direct contact and through 
ingestion.  Sediment pore water has been identified as a major route of exposure of infaunal and epibenthic 
organisms to sediment contaminants (Adams et al., 2001).  Factors that influence the bioavailable 
concentration of metals in pore water include those identified for surface waters and described above.     
 
Sediment ingestion by fish, birds, and mammals may occur incidentally during foraging and may occur 
indirectly through prey consumption where the prey species (e.g., chironomids) have consumed sediment 
which still resides in their gut and then are ingested by the predator species.  Sediment ingestion as a 
contaminant exposure route for wildlife is further described in Section 4.2.2. 

 
Food.  Transfer of contaminants to higher level predators in the food chain is a primary means by which 
animals are exposed to contaminants and is an integral part of risk assessment modeling practices as 
developed by USEPA (USEPA, 1993; Drexler et al., 2003) and discussed in Section 4.2.2.  Despite the 
occurrence of trophic transfer as an important and primary exposure route for animals, there are very few 
instances where metals have been found to biomagnify (i.e., increase in concentration with increasing 
trophic level) (Drexler et al., 2003).  Assimilation efficiency of metals from the gut of the predator is 
dependent on the form of the metal that is found in the prey.  For example, it has been shown for aquatic 
herbivores that consume algae, it is only the metals that are inside the algal cell that are assimilated, the 
metals bound to the exterior of the algal cell wall are eliminated through feces (Drexler et al., 2003).  With 
regard to selenium, a particular metal of concern for the Ballard Site, it can be both rapidly accumulated and 
rapidly excreted (approximately 70 to 80 percent) such that tissue body burdens may change within days and 
adverse effects from toxicity may be reversed if the adverse effects did not include developmental 
deformities (USDOI, 1998). 

4.2.1.3 Endpoint Receptor Selection 

Endpoints define the focus of the ERA and include both assessment and measurement endpoints.  
Assessment endpoints are explicit statements about what aspects of the ecological system (conditions or 
processes) are valued and intended for protection.  Each assessment endpoint is evaluated for risk, which 
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may not be directly quantifiable.  Generally, assessment endpoints are populations or communities of 
ecological receptors (USEPA, 1997c).  Measurement endpoints are the various means by which the 
assessment endpoints are evaluated.  Measurement endpoints are quantifiable indicators of the state of the 
valued conditions or processes through laboratory or field experimentation that are related to the 
characteristic chosen as the assessment endpoint.  
 
The assessment and measurement endpoints for this ERA are shown in Table A4-14.  The assessment 
endpoints listed in Table A4-14 are population scale adverse effects to various feeding guilds.  The 
measurement endpoints used to evaluate these assessment endpoints are organismal scale effects which 
include, but are not limited to, mortality, growth, and reproductive impairment.  As described in Section 
4.2.4 below, ecological hazard based on organismal scale measurement endpoints are indicative of individual 
effects, while the population scale effect is uncertain.  In this ERA, it is conservatively assumed that 
individual adverse effects do not occur in isolation and are potential indicators of adverse effects to the 
population.  Baseline risk evaluations for plants, aquatic invertebrates, terrestrial invertebrates, and reptiles 
were not selected for detailed risk evaluations as is consistent with prior risk evaluations in the region (Tetra 
Tech, 2002) and IDEQ’s intent to focus resources, minimize future Site-specific risk assessment needs, and 
make decisions about Site-specific risk management using a process consistent with their regional 
perspective (IDEQ, 2004b). 
 
Measurement endpoints for upper trophic level wildlife are evaluated based on an evaluation of risk to 
specific target receptors since it is neither possible nor practical to evaluate the risk posed to every 
potentially exposed species.  Selection of indicator receptors focuses the ecological risk assessment on those 
ecological features or resources that have substantial aesthetic, social, or economic value or are important in 
the biological function or biodiversity of the system.  Additionally, receptors provide a clear, logical 
connection between regulatory policy goals and anticipated ecotoxicological investigations.  The selected 
indicator receptors are representative species from the feeding guilds identified for habitats in the Ballard 
Site.  A feeding guild represents a group of species which exploit the same ecosystem resources in the same 
way, and therefore could be expected have the same exposure to environmental contaminants.  Feeding 
guilds for the Ballard Site are described below: 
 
A systematic approach was used to identify representative wildlife species (receptors) on which to base the 
ERA for the Ballard Site.  The criteria used to select the representative species were as follows: 
 

 Species occurrence.  Species known to occur in the vicinity of the Ballard Site (e.g., deer mouse) had 
priority for the evaluation over species that are transient or do not occur in the area (e.g., lynx) 
because they are likely to have much greater exposure to stressors from the site (discussed in 
Appendix C, Section 4.2.2.1.2 [MWH, 2011]). 

 Exposure frequency.  Receptors that are likely to have the highest exposures were selected over 
receptors with lower potential exposure.  Exposure frequency was evaluated based on the 
organism’s home range.  Species with large home ranges (e.g., elk) will have lower exposure 
frequency to chemicals at a site than non-migratory animals with small home ranges (e.g. long-
tailed vole) (discussed in detail for selected receptors in Appendix C Section 4.2.2 Exposure 
Analysis [MWH, 2011]). 

 Foraging habits/Feeding guilds.  Foraging habits were evaluated to determine the pathways by which 
wildlife would become exposed.  Both terrestrial and aquatic based foraging habits were 
evaluated.  Species that forage on prey in the sediment will be exposed to contaminants through 
the incidental ingestion of sediments at higher rates than species that forage in the water column.  
Wildlife that forages on invertebrates that live in the sediment are also likely to be exposed to 
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higher concentrations of chemicals because their prey has greater exposure to the sediment.  The 
same analogy can be applied to soil based exposure pathways.  Additionally, position in the food 
chain level (i.e., trophic level status) is an indicator of the likelihood of exposure to 
bioaccumulative chemicals, where wildlife in upper trophic levels are more highly exposed.  For 
example, it is expected that a seed eating migratory bird such as the American goldfinch will be 
less exposed to Site contaminants than a cutthroat trout that is in greater contact with potentially 
contaminated media and has a higher trophic position in the food web (Table A4-12 to Table 
A4-13). 

 Ingestion rates.  Intake rates of sediment and food were evaluated because they help determine the 
potential level of exposure.  Within similar feeding guilds, smaller species within a feeding guild 
will tend to have greater exposure to contaminants because they have higher rates of food 
consumption relative to their body weight per day, a point which is discussed in detail for 
selected receptors in Section 4.2.2 Exposure Analysis.  

 
An evaluation of all receptors inhabiting a given ecosystem, or even all receptors representing an assessment 
endpoint, is not possible.  Therefore, representative species were selected as indicator receptors in order to 
further focus the ERA analysis.  Specifically, hazards to special status species (i.e., migratory birds and 
threatened or endangered species) were evaluated at the organismal scale through use of relevant no-
adverse-effect-level-based (NOAEL-based) TRVs, evaluating attributes such as growth and reproduction, 
for indicator birds and mammals representative of special status species for the Ballard Site.  As a result, 
selection of indicator receptors was based on the factors described above, prior precedence of receptor 
selection for the region (MW, 1999, Tetra Tech, 2002), and based on species occurrence described in 
Appendix C Section 4.2.1.1.2 (MWH, 2011).  Wildlife species that were selected as ecological receptors to 
represent each of the assessment endpoints are presented in Table A4-14. 
 
It should be noted that the elk was selected as the indicator receptor for the evaluation of large herbivorous 
mammals, based on the following.  As described in An Evaluation of the Effects of Selenium on Elk, Mule Deer, 
and Moose in Southeastern Idaho (Kuck, 2003a) and The Management of Big Game Populations, Their Habitat, and 
Selenium in Southeast Idaho (Kuck, 2003b), the total population of elk within the Phosphate Resource Area has 
increased from approximately 230 animals in 1952 to 3,690 animals in 2002, while the population of mule 
deer have declined from approximately 6,000 animals in 1950 to <3,000 animals in 2002.  It is hypothesized 
that because of decreased summer range quality caused by a succession from aspen to conifer types, and the 
mule deer’s dependence on forbs and other high-quality forage in their diet, the Phosphate Resource Area is 
no longer able to sustain historic populations of this species (Kuck, 2003b).  In contrast, the rapid increase 
in the elk population in this area probably reflects this specie’s broad diet and habitat requirements, and the 
ability of elk to exploit the changing habitat effectively (Kuck, 2003b).  According to Kuck (Kuck 2003a; 
Kuck 2003b), the population of mule deer within the Phosphate Resource Area is likely to continue to 
decline, unless fire suppression and other resource management practices are changed.  It should also be 
noted that the elk is a more popular large game animal for hunters within the Phosphate Resource Area than 
the mule deer.  From the standpoint of representativeness, and economic and recreational value, P4 believes 
that the elk is a more appropriate indicator receptor for large herbivorous mammals than the mule deer.  
Additionally, mule deer have not been observed at the Ballard Mine by any Site personnel, while elk have 
been regularly observed at the Ballard Mine.  In regard to home range and exposure potential, although 
mule deer have a smaller summer home range than the elk, mule deer have a larger total (i.e., summer and 
winter) home range because they tend to winter in lower elevation areas farther from the waste rock dumps 
(Kuck, 2003a).  As a result, most mule deer do not consume any seleniferous forage in the winter, and they 
depurate selenium from their bodies by spring (Kuck, 2003b).  In contrast, elk do not migrate significantly, 
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and they tend to summer and winter in the same areas (Kuck, 2003a).  As a result, elk are believed to have a 
higher exposure potential than mule deer. 

4.2.1.4 Conceptual Site Model 

The culmination of problem formulation is the development of a CSM.  The CSM for the Ballard Site 
identifies the primary contaminant sources, release mechanisms, transport mechanisms, secondary 
contaminant sources, potential pathways, and exposure routes for the selected receptors. The migration of 
potential contaminants from primary sources to secondary sources occurs through various transport 
processes that were described in detail in Section 3.7 and 3.8 of the RI/FS Work Plan.  The ecological 
portion of the conceptual model identifies where contaminant interactions with biota can occur, describes 
the uptake of site contaminants into the biological system, and diagrams key receptor contaminant exposure 
pathways.  Receptors are exposed to COPECs through direct contact with contaminated media and through 
food web transfer.  Figure A4-2 and Figure A4-3 depicts the ecological CSMs for Ballard Mine and Ballard 
Shop, respectively, and includes the sources, transport pathways, the ecological receptors, and the potentially 
contaminated media to which receptors are most likely exposed.  Figure A4-4 depicts the food web 
relationships for selected ecological receptors at the Ballard Site and illustrates energy and contaminant 
transfer in the ecosystem which constitutes complete exposure pathways. 

4.2.2 Exposure Analysis 

Separate exposure analyses were performed for the Ballard Mine and the Ballard Shop because these 
portions of the Ballard Site are associated with different habitat types and COPECs.  The Ballard Mine 
includes both upland and riparian habitats and receptors, while the Ballard Shop is strictly an upland habitat.  
In addition, COPECs at the Ballard Mine consist of metals, while COPECs at the Ballard Shop are 
comprised of organic chemicals.  Therefore, exposure doses and ecological hazard estimates were calculated 
separately for the Ballard Mine and the Ballard Shop. 
 
In the Tier I assessment, EPCs were based on maximum detected concentrations.  In the Tier II assessment, 
EPCs were derived as the upper bound average concentration or the maximum concentration, whichever is 
lower.  The 95% UCL of average concentrations was calculated using USEPA’s ProUCL software version 
4.1.01 (USEPA, 2011a).  This software calculates the 95% UCL of average concentrations based on the 
underlying distribution of the data.  If a higher confidence than 95% was recommended by ProUCL, the 
recommended UCL was utilized.  As presented in Section 3.3.2.1, summary statistics and derived 95% UCLs 
for COPCs and COPECs in applicable media at the Ballard Site, and background, are presented in Table 
A3-11 through Table A3-27. 
 
Exposure analyses were conducted for each of the receptors identified in Table A4-14.  For these exposure 
analyses, COPEC concentrations in dietary items were either measured or modeled as described below.   

4.2.2.1 Plant Tissue Concentrations 

When sufficient, (i.e., more than 5 samples), Site-specific plant tissue concentrations were preferentially used 
in dose estimate calculations over modeled plant tissue concentrations.  .   Where exposure data are lacking 
either spatially or for COPECs where analyte concentrations in plant tissues are not available, plant 
concentrations were estimated based on soil/sediment-to-plant BAFs selected from the following preferred 
hierarchy: 
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1. USEPA EcoSSLs (USEPA, 2007b) available at 
http://www.epa.gov/ecotox/ecossl/pdf/ecossl_attachment_4-1.pdf 

2. Primary literature: 
o Empirical models for the uptake of inorganic chemicals from soil by plants (Bechtel Jacobs, 1998b) 
o A Review and Analysis of Parameters for Assessing Transport of Environmentally Released Radionuclides 

through Agriculture  – values for inorganics (Baes et al., 1984) 
3. RAIS (http://rais.ornl.gov/cgi-bin/tools/TOX_search?select=chem_spef) (RAIS, 2013) 
4. Screening Level Ecological Risk Assessment Protocol for Hazardous Waste Combustion Facilities 

(USEPA, 1999) 
 
When a given COPEC had no sediment data available or was not detected in sediment, surface water data 
associated with that COPEC was used.  In this situation, aquatic plant concentrations were estimated based 
on water-to-aquatic plant BAFs from USEPA’s Screening Level Ecological Risk Assessment Protocol for 
Hazardous Waste Combustion Facilities (USEPA, 1999).  Also in this situation, COPEC concentrations in 
aquatic plant tissues (Cp) were then modeled based on Equation 10 presented in Section 3.3.2.2. 

4.2.2.2 Aquatic and Terrestrial Invertebrate Tissue Concentrations 

Aquatic and terrestrial invertebrate tissue concentrations were estimated based on regional-specific soil-to-
terrestrial invertebrate or sediment-to-aquatic invertebrate BAFs selected from the following preferred 
hierarchies: 
 

Soil-to-Terrestrial Invertebrate BAF Hierarchy: 
 

1. USEPA EcoSSL (USEPA, 2007b) tools available at 
http://www.epa.gov/ecotox/ecossl/pdf/ecossl_attachment_4-1.pdf 

2. Primary literature: 
o Development and Validation of Bioaccumulation Models for Earthworms (Sample et al., 1998a) 
o Literature-derived bioaccumulation models for earthworms (Sample et al., 1999) 

3. Database sources: 
o Environmental Residue Effects Database (ERED) – maintained by USACE and USEPA 

and available at: http://el.erdc.usace.army.mil/ered/index.cfm  (USACE, 2010) 
o USEPA Ecotox Database available at http://cfpub.epa.gov/ecotox/help.cfm?sub=about 

(USEPA, 2013e) 
4. Screening Level Ecological Risk Assessment Protocol for Hazardous Waste Combustion Facilities 

(USEPA, 1999) 
 

Sediment-to-Aquatic Invertebrate BAF Hierarchy: 
 

 USEPA EcoSSL (USEPA, 2007b) tools available at 
http://www.epa.gov/ecotox/ecossl/pdf/ecossl_attachment_4-1.pdf 

 Screening Level Ecological Risk Assessment Protocol for Hazardous Waste Combustion Facilities 
(USEPA, 1999) 

 
COPEC concentrations in aquatic or terrestrial invertebrate tissues (Ci) were modeled based on the 
following equation (Equation 24): 
 

(24)          Ci = Cs × BAFs−i 

http://www.epa.gov/ecotox/ecossl/pdf/ecossl_attachment_4-1.pdf
http://rais.ornl.gov/cgi-bin/tools/TOX_search?select=chem_spef
http://www.epa.gov/ecotox/ecossl/pdf/ecossl_attachment_4-1.pdf
http://www.epa.gov/ecotox/ecossl/pdf/ecossl_attachment_4-1.pdf
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Where:  

Ci   = COPEC concentration in invertebrate tissue (mg COPEC/kg dry tissue). 
CS = Concentration of COPEC in soil or sediment (mg COPEC/kg dry soil or sediment) 
BAFs-i = Bioaccumulation factor from soil or sediment to invertebrate tissue (kg dry soil or 

sediment/kg dry invertebrate tissue) 
 
When a given COPEC had no sediment data available or was not detected in sediment, surface water data 
associated with that COPEC was used.  In this situation, aquatic invertebrate concentrations were estimated 
based on water-to-aquatic invertebrate BAFs from USEPA’s Screening Level Ecological Risk Assessment 
Protocol for Hazardous Waste Combustion Facilities (USEPA, 1999). 

4.2.2.3 Small Mammal Tissue Concentrations 

Small mammal tissue concentrations were estimated based on regional-specific soil-to-mammal BAFs from 
the following preferred hierarchy of sources:   
 

 USEPA EcoSSL tools available at http://www.epa.gov/ecotox/ecossl/pdf/ecossl_attachment_4-
1.pdf (USEPA, 2007b) 

 Primary literature: 
o Development and Validation of Bioaccumulation Models for Small Mammals (Sample et al., 

1998b) 
 
COPEC concentrations in mammalian prey tissues (Cm) were modeled based on the following equation 
(Equation 15): 
 

(25)          𝐶𝑚 = 𝐶𝑠 × 𝐵𝐴𝐹(𝑠−𝑚) 

 
Where: 

Cm    = COPEC concentration in mammalian prey tissue (mg/kg dry tissue) 
Cs    = COPEC concentration in soil (mg/kg dry soil) 
BAFs-m    = Bioaccumulation factor from soil-to-mammal tissue (kg dry soil/kg 
       dry mammal tissue).           

 
A summary of all BAFs and regression-based BAF models used in the Tier I and Tier II ERAs are 
presented in Table A4-15 and Table A4-16, respectively. 

4.2.2.4 Fish Tissue Concentrations 

As presented in Section 4.6 of the Ballard Mine RI Report, attempts were made in 2004 to collect fish in 
Ballard area streams.  However, due to the intermittent nature of the streams in this area resulting in poor 
fish habitat, attempts to locate any fish were unsuccessful (Table A4-10).  Therefore, exposures to 
ecological receptors through consumption of fish was not evaluated because there are no surface water 
bodies in the Ballard Shop area, and surface water bodies in the Ballard Mine area do not support fish. 

http://www.epa.gov/ecotox/ecossl/pdf/ecossl_attachment_4-1.pdf
http://www.epa.gov/ecotox/ecossl/pdf/ecossl_attachment_4-1.pdf
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4.2.2.5 Bird and Mammal Dietary Exposure 

Dietary exposure modeling based on USEPAs oral dose approach (USEPA, 1997c; 1993) was used to 
estimate exposures to the bird and mammal receptors identified in Table A4-14.  Wildlife exposure models 
are used to evaluate the potential for contaminants to move through the food chain and impact organisms 
occupying higher trophic levels.  Characterizing risks to larger vertebrates from specific pollutants often 
requires the use of exposure modeling because: (1) it is often not feasible to collect sufficient numbers of 
these organisms to achieve valid sample sizes, (2) it is often not feasible to replicate the highest plausible 
exposure, (3) the larger home ranges characteristic of predators make it difficult to relate any chemical 
concentrations found in the bodies of the organisms to the site being evaluated, and (4) behavioral changes 
such as those influenced by changes in diet and reproductive status, and physiological changes can cause 
substantial variation in chemical accumulation and exposure making temporarily non-replicated 
measurements inconclusive.  Models also have the advantage of allowing the risk assessor to make 
reasonable estimates of the highest plausible exposure to a specific organism.  These exposures can then be 
related to the effects that have been measured elsewhere for evaluation.  This results in an estimate of 
potential baseline risk that likely overestimates the risk and thus errs on the side of protecting these 
receptors.   
 
The exposure assessment model estimates the dose (otherwise defined as the amount of chemical contacted 
by a receptor) of the chemical potentially received by each of the receptors.  Uptake of contaminants is 
typically via three routes: ingestion, dermal absorption, and inhalation.  For wildlife, dermal absorption is of 
secondary importance due to the protection provided by fur, feathers, and for some species, scaly skin.  
Furthermore, chemicals that are present on the exterior of an organism are often consumed during routine 
cleaning or, for aquatic organisms, simply washed away.  For mammals and birds, exposure to chemicals 
from inhalation is also deemed to be of secondary importance, since chemicals that have the tendency to 
volatilize are also typically highly soluble.  Based on this rationale, risk assessment to vertebrate wildlife was 
focused on ingestion exposure pathways which may include the ingestion of food, water, or soils/sediments.  
Food ingestion is the pathway by which most of the exposure occurs particularly for bioaccumulative 
chemicals.  The daily exposure of a wildlife receptor (e.g., mammal or bird) to a chemical can be expressed 
as the sum of the amount of chemical consumed during the ingestion of food, water, and sediment or soil.  
The dose is typically quantified in milligram of chemical ingested per kilogram body weight of the organism 
per day (mg/kg-bw/d) as described by the equation below (Equation 26). 
 

(26)          Wildlife Dose =
(∑ IRbiota × Fprey × Cprey + ∑ IRabiotic × Cabiotic) × SUF × ED

BW
 

 
Where: 

Wildlife Dose = Dose of COPEC ingested (mg/kg-bw/day) 
IRbiota  = Biota ingestion rate (kg/day)  
Fprey  = Fraction of each prey item in diet (unitless) 
Cprey   = Concentration in each prey item (mg/kg)  
IRabiotic  = Abiotic medium ingestion rate (kg or L/day) 
Cabiotic   = Concentration in abiotic medium (mg/kg or L) 
SUF  = Site Utilization Factor (unitless) 
ED  = Exposure duration (unitless) 
BW     = Body weight of wildlife receptor (kg) 
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The remainder of this section describes the values selected for each of the exposure parameters noted above 
which are summarized for mammalian and avian receptors in Table A4-17. 

 
Biota Ingestion Rate (IRbiota): 
 
Food ingestion rates for wildlife receptors were calculated using allometric equations provided in Nagy 
(2001).  An allometric relationship is the relationship between an organism’s body size and metabolic rate 
relative to some other biological parameter of the organism.  The discussion of allometric equations in this 
ERA for the purpose of deriving receptor-specific ingestion rates is limited to equations that describe the 
relationship of an organism’s body size to its free-living metabolic rate.  Because body size is the only 
variable in an allometric equation, multiple allometric equations have been developed separately for various 
birds and mammals, although they are not species-specific.  Selected food ingestion rate equations for 
receptors are summarized below: 

 
American Goldfinch (Equation 37 for passerines [Nagy, 2001]): 

 
(27)          FIR = (0.630 × Wt)0.683 
 
Where: 

FIR = food ingestion rate (grams [g] dry weight/day) 
Wt  = average weight of indicator receptor (g) 

 
American Robin and Mallard Duck (Equation 61 for avian omnivore [Nagy, 2001]): 

 
(28)          FIR = (0.670 × Wt)0.627 

 
Where: 

FIR = food ingestion rate (g dry weight/day) 
Wt  = average weight of indicator receptor (g) 

 
Great Blue Heron and Northern Harrier (Equation 63 for avian carnivore [Nagy, 2001]): 

 
(29)          FIR = (0.849 × Wt)0.663 

 
Where: 

FIR = food ingestion rate (g dry weight/day) 
Wt  = average weight of indicator receptor (g) 

 
Elk (Equation 29 for mammalian herbivore [Nagy, 2001]): 

 
(30)          FIR = (0.859 × Wt)0.628 

 
Where: 

FIR = food ingestion rate (g dry weight/day) 
Wt  = average weight of indicator receptor (g) 
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Raccoon (Equation 33 for mammalian omnivore [Nagy, 2001]): 

 
(31)          FIR = (0.432 × Wt)0.678 

 
Where: 

FIR = food ingestion rate (g dry weight/day) 
Wt  = average weight of indicator receptor (g) 

 
Mink and Coyote (Equation 25 for mammalian carnivore [Nagy, 2001]): 

 
(32)          FIR = (0.153 × Wt)0.834 

 
Where: 

FIR = food ingestion rate (g dry weight/day) 
Wt  = average weight of indicator receptor (g) 

 
Food ingestion rates for the long-tailed vole and deer mouse were based on values given in Table 1 of Nagy 
(2001).   

 
Fraction of Prey Items in Diet (Fprey): 
 
Predator foraging strategies can vary from generalists to specialists.  Generalists tend to feed on a variety of 
prey items and the selection of prey items is predominantly influenced by the abundance and availability of 
the prey species in the area inhabited.  Specialists tend to focus on a specific prey item and have often 
evolved to exploit specific types of prey.  The variable Fprey in Equation 26 represents the percent of the 
diet each prey item would represent in the receptor’s diet given the habitat, ecosystem, and prey availability 
known to exist at the Ballard Site, and the known foraging behavior of the receptor.  While it is understood 
that prey consumption will vary seasonally and that predators consume a variety of prey, the final selected 
dietary prey items that were used in the risk assessment were determined based on prey items known to 
occur on the Ballard Site and preferably those prey for which Site-specific data are available, and to clearly 
differentiate receptor prey items and thereby differentiate how focused feeding strategies may impact a 
receptor’s exposure.  The selected fraction of prey items in the diet are summarized in Table A4-17. 

 
Concentration in Prey Item (Cprey): 
 
Food items for indicator receptors include terrestrial, riparian, and aquatic plants, terrestrial and aquatic 
invertebrates, and terrestrial vertebrates.  Concentrations in prey were determined from available Site-
specific data or were estimated using the tools and sources described in Section 4.2.2.2, Section 4.2.2.3, and 
Section 4.2.2.4.  When Site-specific data were insufficient, COPEC concentrations in prey items were 
modeled to robustly support the estimation of exposure.  When prey item concentrations were estimated, 
knowledge about these COPEC concentrations from the Ballard Site and regional data available was used as 
a second line of evidence in supporting prey concentration estimates.  
 

Abiotic Media Ingestion Rates: 
 
Wildlife ingestion rates for soil and sediment were calculated as a fraction of the receptor’s total diet, 
obtained from Bayer (1994), as presented below: 
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(33)          IRsoil or sediment = IRbiota × fsoil or sediment 
 
Where: 

IRsoil or sediment = Soil or sediment ingestion rate (kg/day dry weight) 
IRbiota   = Biota ingestion rate (kg/day dry weight)  
fsed   = Fraction of sediment or soil in diet (%) 

 
The water ingestion (WI) rate is used to estimate exposure intake of COPECs through consumption of 
surface water.  Water ingestion rates were calculated based on equations described in the Wildlife Exposure 
Factors Handbook (USEPA, 1993), as follows.   

 
Water ingestion rates were calculated based on equations described in the Wildlife Exposure Factors Handbook 
(USEPA, 1993), as follows.   
 
All mammals (Equation 3-17 [USEPA, 1993]): 

 

(34)          WI = 0.099 × 𝑊𝑡0.90 
 
Where: 

WI  = water ingestion rate (L/day) 
Wt  = average weight of indicator receptor (g) 

 
All birds (Equation 3-15 [USEPA, 1993]): 
 

(35)          WI = 0.059 × 𝑊𝑡0.67 
 
Where: 

WI  = water ingestion rate (L/day) 
Wt  = average weight of indicator receptor (g) 

 
Site Utilization Factor: 
 
The receptor-specific site utilization factor (SUF) is used to quantify the amount of a site that is utilized by 
an ecological receptor.  If the receptor’s home range is smaller than the exposure area, the receptor is 
assumed to fulfill its forage and shelter requirements on the site and the SUF is therefore equal to one.  If, 
however, the receptor’s home range is larger than the exposure area, the SUF is equal to the receptor’s 
home range divided by the exposure area. 
 
Wildlife receptor home ranges were obtained from primary literature sources or from the USEPA Wildlife 
Exposure Factors Handbook (USEPA, 1993).  The selected home ranges represent the low end of the range of 
values reported, as appropriate depending upon the range of values and representativeness of the habitat 
type.  The intent of using the low end of literature-derived home range values is to not underestimate 
exposure.  Receptor home ranges are listed in Table A4-17.  The exposure areas for the Ballard Mine and 
the Ballard Shop are 412 acres and 0.33 acres, respectively. 
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Exposure Duration: 
 
The exposure duration is the fraction of the year that the wildlife receptor forages on Site.  The wildlife 
species evaluated in the ERA are potential year round residents of southeast Idaho and therefore an 
exposure duration of one was used for all ecological receptors. 
 

 
Receptor Body Weight: 
 
Wildlife receptor body weights were obtained from primary literature sources or from the USEPA Wildlife 
Exposure Factors Handbook (USEPA, 1993).  The selected body weights represent the mean adult body weight 
of males and females. 

4.2.2.6 Burrow Air Exposure 

As noted in Figure A4-3, exposure via inhalation of volatile COPECs in burrow air at the Ballard Shop is a 
complete exposure pathway for the deer mouse only.  Soil vapor concentrations were estimated as the sub-
slab vapor concentration using the upland soil EPC, the screening level soil Johnson and Ettinger Model 
(J&E Model) (USEPA, 2004b), and an indoor air to sub-slab attenuation factor of 0.05 (CH2M Hill, 2013).  
The following equation was used to calculate soil vapor concentrations in burrow air (Equation 36): 
 

(36)          C𝑏𝑎 =
BC × CF

𝑆𝑆𝐴𝐹
 

Where: 
 Cba   = COPEC concentration in burrow air (mg/m3) 

 BC  = Infinite building concentration (g/m3) (derived from the 
      ‘INTERCALS’ tab of the J&E Model) (USEPA, 2004b)  
 SSAF  = Sub-slab attenuation factor (unitless) 

 CF  = Conversion factor (mg/g) 

4.2.3 Ecological Effects Analysis 

Ecological effects associated with exposure to COPECs in the environment were evaluated by comparing 
dose estimates to TRVs.  Avian and mammalian TRVs are reported in terms of mg/kg-day to correspond to 
the daily dose exposure units for wildlife.  Two TRVs were determined for each avian and mammalian 
receptor evaluated: (1) the TRVNOAEL is defined as the highest dose at which adverse effects are unlikely to 
occur; and (2) TRVLOAEL is defined at the lowest dose where a specific biological effect is expected to occur.  
Exposure concentrations below the TRVLOAEL are unlikely to result in adverse effects and exposure 
concentrations below the TRVNOAEL with a high degree of certainty will not result in adverse effects.  Only 
the TRVNOAEL was used in the Tier I screening evaluation, while both the TRVLOAEL and the TRVNOAEL were 
used to characterize the potential for adverse effects in the Tier II evaluation.  
 
Ecological TRVs for evaluating potential impacts of COPECs on mammalian and avian indicator receptors 
were obtained from the following hierarchy of sources: 
 

1. USEPA EcoSSLs (USEPA, various dates) 
2. ORNL (ORNL, 1996b) 
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3. USEPA’s IRIS Database (USEPA, 2013c) 
4. Primary literature 

 
Toxicity reference values for mammalian and avian receptors are presented in Table A4-18 and Table A4-
19, respectively. 
 

Uncertainty Factors for Mammalian and Avian TRVs: 
 
LOAELs and other toxicity values with endpoints that reflect a level of impact are adjusted to a NOAEL-
equivalent value through the application of UFs.  In order to arrive at TRVNOAEL values, ORNL (1996b) and 
IRIS (USEPA, 2013c) recommended applying a UF of 2 to adjust acute or subchronic endpoints to chronic 
endpoints.  No UFs were applied to the TRVs that were selected from USEPA’s EcoSSLs, as these studies 
have undergone extensive peer review, use a weight-of-evidence approach and the preponderance of all 
data, and the TRVs selected are intended to be protective of wildlife under chronic exposures.   
 
A determination regarding whether or not a mammalian toxicity study represented subchronic or chronic 
exposures was based either on the duration of the experiment relative to the lifespan of the test species, or 
because the exposure occurred during a critical lifestage (e.g., mating, gestation, lactation).  A mammalian 
toxicity study was determined to be chronic if exposure was at least 50 percent of a species’ lifespan, based 
on technical support information presented in the Great Lakes Water Quality Initiative Wildlife Criteria 
(USEPA, 1995a; 1995b) and ORNL (1996b).  For example, an exposure of one year or greater was 
considered to represent chronic exposure for studies on laboratory rodents, which have life spans of about 
two years.  Reproductive and development periods (e.g., mating, gestation, or lactation) are particularly 
sensitive life stages due to the stressed condition of the adults and the rapid growth and differentiation 
occurring within the embryo (ORNL, 1996b). Because benchmarks are intended to evaluate the potential 
for adverse effects on wildlife populations, consistent with assessment endpoints in this ERA and ORNL 
(1996b), exposures that occurred during most of a species’ reproductive or development period (i.e., critical 
life stage) were considered to represent chronic exposures. 
 
There is limited information available concerning the life spans of birds used in toxicity tests. Therefore, 
consistent with ORNL (1996b), avian studies with exposure durations greater than 10 weeks were 
considered to represent chronic studies. 

4.2.4 Risk Characterization 

Risk characterization is the final phase of risk assessment in which the likelihood of adverse effects is 
evaluated by combining results of the exposure analysis and effects analysis.  Risk characterization consists 
of estimating and describing risk, including the assumptions and level of uncertainty associated with the risk 
estimate.  The assessment endpoints evaluated and each evaluation method is a line of evidence.  In this 
ERA, the analyses and risk characterization phases are reported for each assessment endpoint. 
 
It should be noted that due to the lack of relevant toxicity data in peer-reviewed literature, adult amphibians 
and reptiles were not quantitatively evaluated in the ERA.  As presented in the approved Ballard HHERA 
WP, the risk characterization for amphibians compared measured COPEC concentrations in surface water 
to the appropriate water quality criteria to calculate a HQ as described by Equation 37.  This approach is 
expected to be protective of the early-life stage of amphibian embryos and tadpoles, and ultimately adult 
amphibian consumers. 
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(37)          HQ =
C𝑠𝑤

AWQC
 

 
Where: 

HQ   = Hazard quotient 
Csw   = Measured surface water concentration (mg/L) 
AWQC  = Ambient water quality criteria (mg/L) 

 
The risk characterization for the deer mouse compared modeled concentrations of volatile COPECs in 
burrow air, calculated using Equation 26, to inhalation TRVs (MWH and CH2M Hill, 2011) to calculate a 
burrow air HQ as described by Equation 38.   
 

(38)          HQ = 
C𝑠𝑣

𝑇𝑅𝑉
 

 
Where: 

HQ            = Hazard quotient 
Csv            = Modeled COPEC concentration in soil vapor (mg/m3)  
TRV           = Inhalation toxicity reference value (mg/m3) 

 
The risk characterization for wildlife is a process of integrating the modeled dietary receptor exposures and 
chemical toxicity information discussed in the analysis section.  Wildlife exposure and toxicity data were 
integrated using Equation 39 to calculate an HQ. 
  

(39)          HQ =
Dose

TRV
 

 
Where: 

HQ   = Hazard quotient 
Dose   = Total ingested daily dose of a chemical (mg/kg-d)  
TRV  = Toxicity reference value (mg/kg-d) 

 
For all receptors, the HQ was interpreted as follows: 
 

 An HQNOAEL < 1.0 indicates that toxicological effects and potential risk are likely not occurring. 

 An HQNOAEL > 1.0 and an HQLOAEL < 1.0 generally indicates that toxicological effects and 
potential risk may occur.  Whether or not risks occur is dependent on the confidence in the 
toxicity values used and the LOAEL’s magnitude relative to the NOAEL.   

 An HQLOAEL >1.0 indicates that toxicological effects and potential risk may occur. 
 

The most that can be concluded from a calculated HQ in excess of one is that there is an increased potential 
that an adverse effect may occur in at least one individual.  While this potential increases as the magnitude 
of the HQ increases, the level of concern does not increase linearly with increases in HQ.  This lack of 
linearity is based on the fact that typical dose response curves for chemicals are not linear, but rather 
sigmoidal. 
 
 



 
 

BRA Report for the Ballard Mine  Page 4-21 
November 2014 

A discussion of uncertainty is an important component of risk characterization since they have the potential 
to bias (high or low) risk estimates.  Sources of uncertainty associated with wildlife exposure include: 
 

 Site use 

 Exposure concentration  

 Receptors selected as surrogate species for all mammalian and avian species that are potentially 
exposed at the site 

 Assumptions regarding dietary preferences 

 Chemical bioavailability 

 Chemical toxicity 

4.3 Summary of Ecological Hazard Estimates 

Potential ecological hazards for ecological receptors exposed to COPECs in environmental media at the 
Ballard Site, and background locations, are summarized in this section.  Ecological hazard estimates 
associated with contaminants in surficial media are presented by receptor, below.     
 
Hazard estimates for amphibians exposed to COPECs in surface water at the Ballard Mine are presented in 
Section 4.3.1.1.  Tier I and Tier II cumulative ecological hazard estimates for upper trophic level receptors 
exposed to COPECs in environmental media at the Ballard Site are presented in Sections 4.3.1 and 4.3.2, 
respectively.  Detailed Tier I and Tier II ecological hazard estimates for the Ballard Site and background are 
presented in Attachment H through Attachment M. 

4.3.1 Tier I Ecological Hazard Estimates 

Tier I ecological hazard estimates for applicable receptors exposed to environmental media at the Ballard 
Site and background locations are described below and summarized in Table A4-20 through Table A4-23. 

 
4.3.1.1 Ballard Mine 

Amphibians 

Chemical-specific HQs for amphibians exposed to dissolved surface water COPECs at the Ballard Mine 
ranged from <1 to 101, as shown in Table A4-20.  Surface water COPECs with HQs higher than IDEQ’s 
and USEPA’s acceptable hazard criterion includes barium, boron, cadmium, manganese, selenium, and 
uranium.  Due to the lack of toxicity data for amphibians, no dose modeling was performed.  Instead, 
hazards were based on a comparison of the surface water EPC to surface water effects criteria to account 
for effects to early life stage amphibians. 

Long-tailed Vole 

The NOAEL-based Tier I HQ estimates for the long-tailed vole exposed to Ballard Mine upland surface 
soil, surface water, and vegetation range from 0.00011 to 804, as shown in Table A4-21.  Chemicals with 
Tier I hazard estimates exceeding an HQ of 10 for the long-tailed vole, in order of decreasing magnitude, 
are selenium, molybdenum, and thallium.  Additional chemicals with Tier I HQs for the long-tailed vole that 
exceed the ecological hazard criterion of 1, in order of decreasing magnitude, are nickel, arsenic, manganese, 
cadmium, total chromium, antimony, vanadium, copper, and zinc. 
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Elk 

The NOAEL-based Tier I HQ estimates for elk exposed to Ballard Mine upland surface soil, surface water, 
and vegetation range from 0.0000011 to 0.54, as shown in Table A4-21.  These HQ estimates are all less 
than the ecological hazard criterion of 1; therefore, the elk was eliminated from further consideration in the 
Tier II ERA. 
 

American Goldfinch 

The NOAEL-based Tier I HQ estimates for the American goldfinch exposed to Ballard Mine upland 
surface soil, surface water, and vegetation range from 0.00017 to 356, as shown in Table A4-21.  Chemicals 
with Tier I hazard estimates exceeding an HQ of 10 for the American goldfinch, in order of decreasing 
magnitude, are selenium, vanadium, and molybdenum.  Additional chemicals with Tier I HQs for the 
American goldfinch that exceed the ecological hazard criterion of 1, in order of decreasing magnitude, are 
total chromium, cadmium, nickel, copper, arsenic, zinc, and manganese.   

 
Deer Mouse 

The NOAEL-based Tier I HQ estimates for the deer mouse exposed to Ballard Mine upland surface soil, 
surface water, and vegetation, and modeled invertebrates range from 0.00011 to 341, as shown in Table A4-
21.  Chemicals with Tier I hazard estimates exceeding an HQ of 10 for the deer mouse, in order of 
decreasing magnitude, are selenium, molybdenum, thallium, cadmium, nickel, and antimony.  Additional 
chemicals with Tier I HQs for the deer mouse that exceed the ecological hazard criterion of 1, in order of 
decreasing magnitude, are total chromium, uranium, arsenic, manganese, copper, vanadium, and zinc.   
 

Raccoon 

The NOAEL-based Tier I HQ estimates for a raccoon exposed to Ballard Mine riparian surface soil, surface 
water, sediment and vegetation, and modeled terrestrial small vertebrates and invertebrates and aquatic 
invertebrates range from 0.000061 to 4.1, as shown in Table 6-24.  Chemicals with Tier I HQs for the 
raccoon that exceed the ecological hazard criterion of 1, in order of decreasing magnitude, are selenium and 
nickel. 
 

American Robin 

The NOAEL-based Tier I HQ estimates for an American robin exposed to Ballard Mine upland surface 
soil, surface water, and vegetation, and modeled invertebrates range from 0.00010 to 96, as shown in Table 
A4-21.  Chemicals with Tier I hazard estimates exceeding an HQ of 10 for the American robin, in order of 
decreasing magnitude, are selenium, vanadium, and cadmium.  Additional chemicals with Tier I HQs for the 
American robin that exceed the ecological hazard criterion of 1, in order of decreasing magnitude, are 
nickel, molybdenum, total chromium, copper, zinc, and silver.   
 

Mallard Duck 

The NOAEL-based Tier I HQ estimates for a mallard duck exposed to Ballard Mine surface water, 
sediment and vegetation, and modeled aquatic plants and invertebrates range from 0.0018 to 44, as shown in 
Table A4-21.  The only chemical with Tier I hazard estimate exceeding an HQ of 10 for the mallard duck is 
selenium.  One additional chemical, vanadium, had an HQ exceeding the ecological hazard criterion of 1. 
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Mink 

The NOAEL-based Tier I HQ estimates for a mink exposed to Ballard Mine riparian surface soil, surface 
water, and sediment, and modeled terrestrial small vertebrates and aquatic invertebrates range from 0.023 to 
418, as shown in Table A4-21.  Chemicals with Tier I hazard estimates exceeding an HQ of 10 for the 
mink, in order of decreasing magnitude, are selenium, thallium, molybdenum, total chromium, nickel, 
antimony, cadmium, and vanadium.  Additional chemicals with Tier I HQs for the mink that exceed the 
ecological hazard criterion of 1, in order of decreasing magnitude, are copper, zinc, and uranium. 
 

Coyote 

The NOAEL-based Tier I HQ estimates for a coyote exposed to Ballard Mine upland surface soil, surface 
water, and vegetation, and modeled small mammals and invertebrates range from 0.0000033 to 4.0, as 
shown in Table A4-21.  Chemicals with Tier I HQs for the coyote that exceed the ecological hazard 
criterion of 1, in order of decreasing magnitude, are molybdenum, thallium, and selenium.   
 

Great Blue Heron 

The NOAEL-based Tier I HQ estimates for a great blue heron exposed to Ballard Mine riparian surface 
soil, surface water, and sediment, and modeled terrestrial small vertebrates and aquatic invertebrates range 
from 0.00029 to 34, as shown in Table A-21.  The only chemical with Tier I hazard estimates exceeding an 
HQ of 10 for the great blue heron is selenium.  Additional chemicals with Tier I HQs for the great blue 
heron that exceed the ecological hazard criterion of 1, in order of decreasing magnitude, are vanadium, 
cadmium, total chromium, and nickel. 
 

Northern Harrier 

The NOAEL-based Tier I HQ estimates for a northern harrier exposed to Ballard Mine upland surface soil 
and surface water, and modeled terrestrial small vertebrates range from 0.000036 to 3.3, as shown in Table 
A4-21.  Chemicals with Tier I HQs for the northern harrier that exceed the ecological hazard criterion of 1, 
in order of decreasing magnitude, are vanadium and selenium.     

4.3.1.2 Ballard Shop 

Long-tailed Vole 

The NOAEL-based Tier I HQ estimates for a long-tailed vole exposed to Ballard Shop surface soil range 
from 0.00086 to 2.3, as shown in Table A4-22.  The only chemical with a Tier I HQ estimate exceeding the 
ecological hazard criterion of 1 is 1,2,4-trimethylbenzene.   
 

American Goldfinch 

The NOAEL-based Tier I HQ estimates for an American goldfinch exposed to Ballard Shop surface soil 
range from 0.044 to 0.16, as shown in Table A4-22.  The HQ estimates for the American goldfinch 
exposed to Ballard Shop surface soil are all less than the ecological hazard criterion of 1; therefore, the 
American goldfinch was eliminated from further consideration in the Tier II ERA for the Ballard Shop.    

 
Deer Mouse 

The NOAEL-based Tier I HQ estimates for a deer mouse exposed to Ballard Shop surface soil range from 
0.00041 to 1.0, as shown in Table A4-22, while the NOAEL-based Tier I HQ estimates for the deer mouse 
exposed to volatile constituents in air inside burrows in Ballard Shop soil ranged from 0.00000071 to 0.21.  
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No HQ estimate for the deer mouse exposed to Ballard Shop surface soil exceeds the ecological hazard 
criterion of 1; therefore, the deer mouse was eliminated from further consideration in the Tier II ERA for 
the Ballard Shop. 
 

American Robin 

The NOAEL-based Tier I HQ estimates for an American robin exposed to Ballard Shop surface soil range 
from 0.0066 to 0.028, as shown in Table A4-22.  The HQ estimates for the American robin exposed to 
Ballard Shop surface soil are all less than the ecological hazard criterion of 1; therefore, the American robin 
was eliminated from further consideration in the Tier II ERA for the Ballard Shop. 

4.3.1.3 Background 

Long-tailed Vole 

The NOAEL-based Tier I HQ estimates for the long-tailed vole exposed to upland surface soil, surface 
water, and vegetation from background locations range from 0.00023 to 28, as shown in Table A4-23.  
Chemicals with background Tier I hazard estimates exceeding an HQ of 10 for the long-tailed vole, in order 
of decreasing magnitude, are antimony, selenium, and molybdenum.  Additional chemicals with background 
Tier I HQs for the long-tailed vole that exceed the ecological hazard criterion of 1, in order of decreasing 
magnitude, are thallium and manganese. 
 

Elk 

The NOAEL-based Tier I HQ estimates for elk exposed to upland surface soil, surface water, and 
vegetation from background locations range from 0.0000023 to 0.018, as shown in Table A4-23.  These 
HQ estimates are all less than the ecological hazard criterion of 1. 
 

American Goldfinch 

The NOAEL-based Tier I HQ estimates for the American goldfinch exposed to upland surface soil, surface 
water, and vegetation from background locations range from 0.00087 to 6.8, as shown in Table A4-23.  
Chemicals with background Tier I hazard estimates exceeding the ecological hazard criterion of 1, in order 
of decreasing magnitude, are selenium, vanadium, and manganese. 
 

Deer Mouse 

The NOAEL-based Tier I HQ estimates for the deer mouse exposed to upland surface soil, surface water, 
and vegetation from background locations, and invertebrates modeled from background location sampling 
results range from 0.00024 to 12, as shown in Table A4-23.  The background Tier I hazard estimate 
exceeding ten for antimony.  Additional chemicals with background Tier I HQs for the deer mouse that 
exceed the ecological hazard criterion of 1, in order of decreasing magnitude, are thallium, selenium, 
cadmium molybdenum, nickel, and manganese. 
 

Raccoon 

The NOAEL-based Tier I HQ estimates for a raccoon exposed to riparian surface soil, surface water, 
sediment and vegetation from background locations, and terrestrial small vertebrates and invertebrates and 
aquatic invertebrates modeled from background location sampling results range from 0.0000028 to 0.20, as 
shown in Table A4-23.  These HQ estimates are all less than the ecological hazard criterion of 1. 
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American Robin 

The NOAEL-based Tier I HQ estimates for an American robin exposed to upland surface soil, surface 
water, and vegetation from background locations, and invertebrates modeled from background location 
sampling results range from 0.00050 to 2.6, as shown in Table A4-23.  Chemicals with background Tier I 
hazard estimates exceeding the ecological hazard criterion of 1, in order of decreasing magnitude, are 
cadmium, selenium, and vanadium. 
 

Mallard Duck 

The NOAEL-based Tier I HQ estimates for a mallard duck exposed to surface water, sediment and 
vegetation from background locations, and aquatic plants and invertebrates modeled from background 
location sampling results range from 0.00021 to 0.16, as shown in Table A4-23.  These HQ estimates are all 
less than the ecological hazard criterion of 1. 
 

Mink 

The NOAEL-based Tier I HQ estimates for a mink exposed to riparian surface soil, surface water, and 
sediment from background locations, and terrestrial small vertebrates and aquatic invertebrates modeled 
from background location sampling results range from 0.0013 to 27, as shown in Table A4-23.  Chemicals 
with background Tier I hazard estimates exceeding an HQ of 10 for the mink are, in order of decreasing 
magnitude, thallium and antimony.  Additional chemicals with background Tier I HQs for the mink that 
exceed the ecological hazard criterion of 1, in order of decreasing magnitude, are selenium, nickel, copper, 
total chromium, and cadmium. 
 

Coyote 

The NOAEL-based Tier I HQ estimates for a coyote exposed to upland surface soil, surface water, and 
vegetation from background locations, and small mammals and invertebrates modeled from background 
location sampling results range from 0.0000017 to 0.25, as shown in Table A4-23.  These HQ estimates are 
all less than the ecological hazard criterion of 1. 

 

Great Blue Heron 

The NOAEL-based Tier I HQ estimates for a great blue heron exposed to riparian surface soil, surface 
water, and sediment from background locations, and terrestrial small vertebrates and aquatic invertebrates 
modeled from background location sampling results range from 0.00034 to 0.39, as shown in Table A4-23.  
These HQ estimates are all less than the ecological hazard criterion of 1. 
 

Northern Harrier 

The NOAEL-based Tier I HQ estimates for a northern harrier exposed to upland surface soil and surface 
water from background locations, and terrestrial small vertebrates modeled from background location 
sampling results range from 0.000018 to 0.22, as shown in Table A4-23.  These HQ estimates are all less 
than the ecological hazard criterion of 1. 

4.3.2 Tier II Ecological Hazard Estimates 

Tier II ecological hazard estimates for applicable receptors exposed to environmental media at the Ballard 
Site and background are described below and summarized in Table A4-24 through Table A4-26. 
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4.3.2.1 Ballard Mine 

Long-tailed Vole 

The NOAEL-based Tier II HQ estimates for the long-tailed vole exposed to Ballard Mine upland surface 
soil, surface water, and vegetation range from 0.0095 to 91, as shown in Table A4-24.  Chemicals with 
NOAEL-based Tier II hazard estimates exceeding an HQ of 10 for the long-tailed vole, in order of 
decreasing magnitude, are selenium, molybdenum, and thallium.  Additional chemicals with NOAEL-based 
Tier II HQs for the long-tailed vole that exceed the ecological hazard criterion of 1, in order of decreasing 
magnitude, are nickel, antimony, and total chromium. 
 
The LOAEL-based Tier II HQ estimates for the long-tailed vole exposed to Ballard Mine upland surface 
soil, surface water, and vegetation range from 0.00095 to 90, as shown in Table A4-24.  Only the LOAEL-
based Tier II hazard estimate for selenium exceeded an HQ of 10.  Chemicals with LOAEL-based Tier II 
hazard estimates exceeding an HQ of 1 for the long-tailed vole, in order of decreasing magnitude, are 
molybdenum, thallium, nickel, and total chromium. 
 

American Goldfinch 

The NOAEL-based Tier II HQ estimates for the American goldfinch exposed to Ballard Mine upland 
surface soil, surface water, and vegetation range from 0.069 to 44, as shown in Table A4-24.  Chemicals 
with NOAEL-based Tier II hazard estimates exceeding an HQ of 10 for the American goldfinch, in order 
of decreasing magnitude, are selenium and vanadium.  Additional chemicals with NOAEL-based Tier II 
HQs for the American goldfinch that exceed the ecological hazard criterion of one, in order of decreasing 
magnitude, are total chromium and molybdenum. 
 
The LOAEL-based Tier II HQ estimates for the American goldfinch exposed to Ballard Mine upland 
surface soil, surface water, and vegetation range from 0.0079 to 34, as shown in Table A4-24.  Chemicals 
with LOAEL-based Tier II hazard estimates in excess of an HQ of 10 for the American goldfinch, in order 
of decreasing magnitude, are selenium and vanadium.  One additional chemical, total chromium, has a 
LOAEL-based Tier II hazard estimates exceeding an HQ of 1 for the American goldfinch. 
 

Deer Mouse 

The NOAEL-based Tier II HQ estimates for the deer mouse exposed to Ballard Mine upland surface soil, 
surface water, and vegetation, and modeled invertebrates range from 0.14 to 47, as shown in Table A4-24.  
Chemicals with NOAEL-based Tier II hazard estimates exceeding an HQ of 10 for the deer mouse, in 
order of decreasing magnitude, are selenium, thallium, cadmium, and molybdenum.  Additional chemicals 
with NOAEL-based Tier II HQs for the deer mouse that exceed the ecological hazard criterion of 1, in 
order of decreasing magnitude, are nickel, antimony, and total chromium.    
 
The LOAEL-based Tier II HQ estimates for the deer mouse exposed to Ballard Mine upland surface soil, 
surface water, and vegetation, and modeled invertebrates range from 0.014 to 46, as shown in Table A4-24.  
Chemicals with a LOAEL-based Tier II hazard estimates exceeding an HQ of 10 for the deer mouse, in 
order of decreasing magnitude, are selenium and cadmium.  Additional chemicals with LOAEL-based Tier 
II hazard estimates exceeding an HQ of 1 for the deer mouse, in order of decreasing magnitude, are nickel, 
total chromium, thallium, and molybdenum. 
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Raccoon 

The NOAEL-based Tier II HQ estimates for a raccoon exposed to Ballard Mine riparian surface soil, 
surface water, sediment and vegetation, and modeled terrestrial small vertebrates and invertebrates and 
aquatic invertebrates range from 0.00036 to 1.2, as shown in Table A4-24.  The only chemical with a 
NOAEL-based Tier II HQ for the raccoon that exceeds the ecological hazard criterion of 1 is selenium.   
 
The LOAEL-based Tier II HQ estimates for the raccoon exposed to Ballard Mine riparian surface soil, 
surface water, sediment, and vegetation and modeled terrestrial small vertebrates and invertebrates and 
aquatic invertebrates range from 0.000036 to 1.2, as shown in Table A4-24.  The only chemical with a 
NOAEL-based Tier II HQ for the raccoon that exceeds the ecological hazard criterion of 1 is selenium. 
 

American Robin 

The NOAEL-based Tier II HQ estimates for an American robin exposed to Ballard Mine upland surface 
soil, surface water, and vegetation, and modeled invertebrates range from 0.093 to 16, as shown in Table 
A4-24.  Chemicals with NOAEL-based Tier II hazard estimates exceeding an HQ of 10 for the American 
robin, in order of decreasing magnitude, are selenium, and vanadium.  Additional chemicals with NOAEL-
based Tier II HQs for the American robin that exceed the ecological hazard criterion of 1, in order of 
decreasing magnitude, are cadmium, total chromium, nickel, copper, and zinc.  
 
The LOAEL-based Tier II HQ estimates for the American robin exposed to Ballard Mine upland surface 
soil, surface water, and vegetation, and modeled invertebrates range from 0.032 to 13, as shown in Table 
A4-24.  The LOAEL-based Tier II hazard estimate for the American robin exceeding 10 is for selenium 
exposure. Chemicals with LOAEL-based Tier II hazard estimates exceeding an HQ of 1 for the American 
robin are, in order of decreasing magnitude, vanadium, cadmium, total chromium, nickel, and zinc. 
 

Mallard Duck 

The NOAEL-based Tier II HQ estimates for a mallard duck exposed to Ballard Mine surface water, 
sediment and vegetation, and modeled aquatic plants and invertebrates range from 0.012 to 8.5, as shown in 
Table A4-24.  Chemical with NOAEL-based Tier II hazard estimates exceeding the ecological hazard 
criterion of 1, in order of decreasing magnitude, are selenium and vanadium. 
 
The LOAEL-based Tier II HQ estimates for the mallard duck exposed to Ballard Mine surface water, 
sediment and vegetation, and modeled aquatic plants and invertebrates range from 0.0039 to 6.7, as shown 
in Table A4-24.  The LOAEL-based Tier II hazard estimate for the mallard exceeding 1 is for selenium. 
 

Mink 

The NOAEL-based Tier II HQ estimates for a mink exposed to Ballard Mine riparian surface soil, surface 
water, and sediment, and modeled terrestrial small vertebrates and aquatic invertebrates range from 0.017 to 
96, as shown in Table A4-24.  Chemicals with NOAEL-based Tier II hazard estimates exceeding an HQ of 
10 for the mink, in order of decreasing magnitude, are selenium, thallium, molybdenum, antimony, and total 
chromium.  Additional chemicals with NOAEL-based Tier II HQs for the mink that exceed the ecological 
hazard criterion of 1, in order of decreasing magnitude, are nickel, cadmium, vanadium, copper, zinc, and 
uranium. 
 
The LOAEL-based Tier II HQ estimates for a mink exposed to Ballard Mine riparian surface soil, surface 

water, and sediment, and modeled terrestrial small vertebrates and aquatic invertebrates range from 0.017 to 
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94, as shown in Table A4-24.  Chemicals with the LOAEL-based Tier II hazard estimates exceeding 10 for 

the mink are, in order of decreasing magnitude, selenium and total chromium.  Chemicals with LOAEL-

based Tier II hazard estimates exceeding an HQ of 1 for the mink are, in order of decreasing magnitude, 

thallium, nickel, cadmium, molybdenum, vanadium, antimony, copper, and zinc. 

Coyote 

The NOAEL-based Tier II HQ estimates for a coyote exposed to Ballard Mine upland surface soil, surface 
water, and vegetation, and modeled small mammals and invertebrates range from 0.0011 to 1.4, as shown in 
Table A4-24.  The only chemical with a NOAEL-based Tier II HQ for the coyote that exceeds the 
ecological hazard criterion of 1 is molybdenum. 
 
The LOAEL-based Tier II HQ estimates for a coyote exposed to Ballard Mine upland surface soil, surface 
water, and vegetation, and modeled small mammals and invertebrates range from 0.00011 to 0.76, as shown 
in Table A4-24.  None of these HQ estimates exceed the ecological hazard criterion of 1. 
 

Great Blue Heron 

The NOAEL-based Tier II HQ estimates for a great blue heron exposed to Ballard Mine riparian surface 
soil, surface water, and sediment, and modeled terrestrial small vertebrates and aquatic invertebrates range 
from 0.018 to 9.0, as shown in Table A4-24.  Chemicals with NOAEL-based Tier II HQs for the great blue 
heron that exceed the ecological hazard criterion of 1, in order of decreasing magnitude, are selenium, 
vanadium, and cadmium. 
 
The LOAEL-based Tier II HQ estimates for a great blue heron exposed to Ballard Mine riparian surface 
soil, surface water, and sediment, and modeled terrestrial small vertebrates and aquatic invertebrates range 
from 0.00090 to 7.1, as shown in Table A4-24.  Chemicals with LOAEL-based Tier II HQs for the great 
blue heron that exceed the ecological hazard criterion of 1, in order of decreasing magnitude, are selenium 
and vanadium. 
 

Northern Harrier 

The NOAEL-based Tier II HQ estimates for a northern harrier exposed to Ballard Mine upland surface soil 
and surface water, and modeled terrestrial small vertebrates range from 0.0086 to 1.3, as shown in Table 
A4-24.  The only chemical with a NOAEL-based Tier I HQ for the northern harrier that exceeds the 
ecological hazard criterion of 1 is selenium. 
 
The LOAEL-based Tier II HQ estimates for a northern harrier exposed to Ballard Mine upland surface soil 
and surface water, and modeled terrestrial small vertebrates range from 0.00093 to 1.1, as shown in Table 
A4-24.  The only chemical with a NOAEL-based Tier I HQ for the northern harrier that exceeds the 
ecological hazard criterion of 1 is selenium. 

4.3.2.2 Ballard Shop 

The only receptor exposed to Ballard Shop upland soil with a Tier I HQ estimate greater than criterion of 
one is the long-tailed vole, and the single Tier I HQ estimate for the long-tailed vole that exceeds one is for 
1,2,4-trimethylbenzene.  Therefore, only long-tailed vole exposure to 1,2,4-trimethybenzene was evaluated 
in the Tier II ERA for the Ballard Shop. 
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Long-tailed Vole 

The NOAEL-based Tier II HQ estimates for a long-tailed vole exposed to 1,2,4-trimethylbenzene in Ballard 
Shop surface soil is 2.3, as shown in Table A4-25. 
   
The LOAEL-based Tier II HQ estimate for a long-tailed vole exposed to 1,2,4-trimethylbenzene is 1.9, as 
shown in Table A4-25 

4.3.2.3 Background 

Long-tailed Vole 

The NOAEL-based Tier II HQ estimates for the long-tailed vole exposed to upland surface soil, surface 
water, and vegetation from background locations range from 0.0039 to 2.6, as shown in Table A4-26.  
Chemicals with background NOAEL-based Tier II hazard estimates exceeding the ecological hazard 
criterion of 1, in order of decreasing magnitude, are molybdenum, manganese, selenium, and thallium.   
 
The LOAEL-based Tier II HQ estimates for the long-tailed vole exposed to upland surficial media at 
background locations range from 0.00039 to 1.5, as shown in Table A4-26.  Chemicals with background 
LOAEL-based Tier II hazard estimates exceeding the ecological hazard criterion of 1, in order of decreasing 
magnitude, are selenium and manganese. 
 

American Goldfinch 

The NOAEL-based Tier II HQ estimates for the American goldfinch exposed to upland surface soil, 
surface water, and vegetation from background locations range from 0.0042 to 2.0, as shown in Table A4-
26.  The only chemical with a background NOAEL-based Tier II hazard estimate exceeding the ecological 
hazard criterion of 1 is vanadium. 
 
The LOAEL-based Tier II HQ estimates for the American goldfinch exposed to upland surficial media at 
background locations range from 0.0011 to 1.6, as shown in Table A4-26.  The only chemical with a 
background LOAEL-based Tier II hazard estimate exceeding the ecological hazard criterion of 1 is 
vanadium. 

 

Deer Mouse 

The NOAEL-based Tier II HQ estimates for the deer mouse exposed to upland surface soil, surface water, 
and vegetation from background locations, and invertebrates modeled from background location sampling 
results range from 0.0049 to 4.3, as shown in Table A4-26.  Chemicals with background NOAEL-based 
Tier II hazard estimate exceeding the ecological hazard criterion of 1, in order of decreasing magnitude, are 
thallium, cadmium, molybdenum and nickel.   
 
The LOAEL-based Tier II HQ estimates for the deer mouse exposed to upland surficial media at 
background locations range from 0.00049 to 2.2, as shown in Table A4-26.  The only chemical with a 
background LOAEL-based Tier II hazard estimate exceeding the ecological hazard criterion of 1 is 
cadmium. 
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Raccoon 

The NOAEL-based Tier II HQ estimates for a raccoon exposed to riparian surface soil, surface water, 
sediment and vegetation from background locations, and terrestrial small vertebrates and invertebrates and 
aquatic invertebrates modeled from background location sampling results range from 0.000032 to 0.17, as 
shown in Table A4-26.  These HQ estimates are all less than the ecological hazard criterion of 1.    
 
The LOAEL-based Tier II HQ estimates for the raccoon exposed to riparian surficial media at background 
locations range from 0.0000032 to 0.031, as shown in Table A4-26.  These HQ estimates are all less than 
the ecological hazard criterion of 1. 

  
American Robin 

The NOAEL-based Tier II HQ estimates for an American robin exposed to upland surface soil, surface 
water, and vegetation from background locations, and invertebrates modeled from background location 
sampling results range from 0.0052 to 1.3, as shown in Table A4-26.  Chemicals with background NOAEL-
based Tier II hazard estimates exceeding the ecological hazard criterion of 1, in order of decreasing 
magnitude, are cadmium, and vanadium.  
 
The LOAEL-based Tier II HQ estimates for the American robin exposed to upland surficial media at 
background locations range from 0.0013 to 0.96, as shown in Table A4-26. These HQ estimates are all less 
than the ecological hazard criterion of 1. 
 

Mallard Duck 

The NOAEL-based Tier I HQ estimates for a mallard duck exposed to surface water, sediment and 
vegetation from background locations, and aquatic plants and invertebrates modeled from background 
location sampling results range from 0.0021 to 0.12, as shown in Table A4-26.  These HQ estimates are all 
less than the ecological hazard criterion of 1.  
 
The LOAEL-based Tier II HQ estimates for the raccoon exposed to riparian surficial media at background 
locations range from 0.00034 to 0.096, as shown in Table A4-26. These HQ estimates are all less than the 
ecological hazard criterion of 1. 
 

Mink 

The NOAEL-based Tier II HQ estimates for a mink exposed to riparian surface soil, surface water, and 
sediment from background locations, and terrestrial small vertebrates and aquatic invertebrates modeled 
from background location sampling results range from 0.015 to 25, as shown in Table A4-26.  Chemicals 
with background NOAEL-based Tier II hazard estimates exceeding an HQ of 10 for the mink are, in order 
of decreasing magnitude, thallium and antimony.  Additional chemicals with background Tier I HQs for the 
mink that exceed the ecological hazard criterion of 1, in order of decreasing magnitude, are selenium, nickel, 
copper, and total chromium. 
 
The LOAEL-based Tier II HQ estimates for the mink exposed to riparian surficial media at background 
locations range from 0.0015 to 2.9, as shown in Table A4-26. Chemicals with background NOAEL-based 
Tier II hazard estimates that exceed the ecological hazard criterion of 1 for the mink are, in order of 
decreasing magnitude, selenium, thallium, antimony, copper, nickel, and total chromium. 
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Coyote 

The NOAEL-based Tier II HQ estimates for a coyote exposed to upland surface soil, surface water, and 
vegetation from background locations, and small mammals and invertebrates modeled from background 
location sampling results range from 0.000033 to 0.24, as shown in Table A4-26.  These HQ estimates are 
all less than the ecological hazard criterion of 1. 
 
The LOAEL-based Tier II HQ estimates for the coyote exposed to upland surficial media at background 
locations range from 0.0000033 to 0.080, as shown in Table A4-26. These HQ estimates are all less than the 
ecological hazard criterion of 1. 
 

Great Blue Heron 

The NOAEL-based Tier II HQ estimates for a great blue heron exposed to riparian surface soil, surface 
water, and sediment from background locations, and terrestrial small vertebrates and aquatic invertebrates 
modeled from background location sampling results range from 0.0023 to 0.39, as shown in Table A4-26.  
These HQ estimates are all less than the ecological hazard criterion of 1. 
 
The LOAEL-based Tier II HQ estimates for the great blue heron exposed to riparian surficial media at 
background locations range from 0.00022 to 0.34, as shown in Table A4-26. These HQ estimates are all less 
than the ecological hazard criterion of 1. 
 

Northern Harrier 

The NOAEL-based Tier II HQ estimates for a northern harrier exposed to upland surface soil and surface 
water from background locations, and terrestrial small vertebrates modeled from background location 
sampling results range from 0.00024 to 0.21, as shown in Table A4-26.  These HQ estimates are all less 
than the ecological hazard criterion of 1.   
 
The LOAEL-based Tier II HQ estimates for the northern harrier exposed to upland surficial media at 
background locations range from 0.000024 to 0.18, as shown in Table A4-26. These HQ estimates are all 
less than the ecological hazard criterion of 1. 
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5.0 LIVESTOCK RISK ASSESSMENT 

Public and private lands within and around the Site have historically been used for livestock grazing. Sheep 
and cattle are the primary livestock that are grazed within the vicinity of the Site; however, horses have also 
been grazed within the vicinity of the Site.  Historical incidents of livestock mortalities have occurred in the 
region, including at the P4 Mine Sites, as documented in Appendix E of the Conda RI/FS Work Plan 
(NewFields, 2008) and Davis et al. (2012).  As recently as October 2012, an incident of sheep mortality 
occurred on the South Henry Mine as a result of unauthorized grazing on the mine (P4, 2013).  Potential 
hazards of selenium and other COPCs on livestock was a significant factor leading to the Regional 
Investigation (MW, 1999), as well as the mine-specific RIs.   
 
This livestock risk assessment (LRA) describes the methods used in, and results of, an evaluation of the 
potential hazards that selenium and other Site contaminants pose to livestock.  As described in more detail, 
below, this LRA was structured in a tiered manner with each tier presenting further refinements to the 
exposure and effects characterization steps used in the preceding tier.  Following the identification of 
livestock chemicals of potential concern (LCOPCs), a Tier I LRA was performed that consisted of a 
conservative, screening-level risk evaluation to refine livestock LCOPCs and media of concern for further 
evaluation in the Tier II LRA.  The Tier II LRA consists of a Site-specific, baseline LRA that uses refined 
exposure assessment and effects characterization methods.  Results of the Tier II LRA will be used to 
identify the potential hazards that current concentrations of selenium and other Site contaminants pose to 
livestock, and to assist in the refinement of best management practices (BMPs) for future livestock grazing 
at the P4 Mine Sites. 

5.1 Identification of LCOPCs 

As described in the livestock CSM (Section 5.2.1.5), the environmental media with complete and potentially 
significant exposure pathways for beef cattle are: upland soil at the Ballard Mine, upland vegetation at the 
Ballard Mine, and surface water within the stock ponds.  Therefore, LCOPCs were identified for these 
media.  Screening levels for soil for the protection of livestock are not readily available for the majority of 
constituents detected in upland soil at the Ballard Mine.  Therefore, all COPECs identified for upland soil at 
the Ballard Mine were assumed to also be LCOPCs for upland soil.  This assumption is highly conservative 
because COPECs for upland soil are protective of mammals, in addition to terrestrial plants, invertebrates 
and birds; and all analytes detected in upland soil were identified as COPECs for upland soil. 
 
Although screening levels for vegetation that are protective of livestock are available for selenium and some 
other COPCs detected in upland soil at the Ballard Mine, all LCOPCs identified for upland soil were also be 
assumed to be LCOPCs for upland vegetation for purposes of exposure modeling. 
 
Screening levels for surface water that are protective of livestock are also available for selenium and some 
other constituents detected in surface water at the Ballard Mine.  However, in order to expedite A/T 
approval of this LRA, all COPECs identified for surface water at the Site were assumed to also be LCOPCs 
for surface water.  This assumption is highly conservative because surface water COPEC screening criteria 
are based on the protection of organisms that inhabit fresh surface water bodies and, therefore, generally 
lower than surface water criteria protective of livestock.  For example, the surface water COPEC screening 
criterion for selenium of 0.005 mg/L (Table A4-6) is 100-fold lower than the upper range of concentrations 
(0.50 – 0.10 mg/L) considered to be safe for livestock consumption (NRC, 1980).  All surface water 
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COPEC screening criteria presented in Table A4-6 are lower than surface water screening benchmarks for 
livestock cited in Table 7-2 of the Conda/Woodall Mountain Mine RI/FS Site-Specific Livestock Risk 
Assessment Problem Formulation (Formation Environmental, 2013). 

5.1.1 Other COPEC Screening Tools 

Other tools used to determine whether a chemical was retained as a LCOPC for evaluation in the tiered-
LRA include: 
 

 Essential nutrient status: If a chemical was considered an essential nutrient, it was not carried 
forward as a refined LCOPC. 

 Persistent, bioaccumulative, and toxic (PBT) chemicals: Per comments received on the RI/FS 
Work Plan, it was agreed that following the risk screening process, but prior to eliminating a 
LCOPC from further evaluation, a consideration would be made regarding whether the LCOPC 
is potentially bioaccumulative.  LCOPCs identified as potentially bioaccumulative by USEPA at 
www.epa.gov/reg3hwmd/risk/eco/btag/sbv/fwsed/screenbench.htm will be considered as a 
starting point for this determination.  However, the risk screening results along with Site-specific 
biotic and abiotic data may also be used to support decisions on refining the list of LCOPCs 
carried forward into the Tier I and Tier II LRA. 

 
Selected ecological screening levels, or benchmarks, representing the lowest medium-specific screening 
criterion available from the sources reviewed, are presented in Table A4-1 through Table A4-7.  These 
screening benchmarks are intended to represent concentrations below which there is minimal probability of 
ecological impacts.   
 
A summary of refined LCOPCs for all media applicable to livestock, identified for upland soil and surface 
water are summarized in Table A5-1. 

5.2 Tier I and II LRA 

Currently, there is no State or federal guidance for conducting predictive risk assessment in livestock.  
Therefore, ERA procedures described by USEPA under CERCLA (USEPA, 1997d) were used to 
quantitatively evaluate potential risks to livestock.  Similar to the ERA that was performed for the Site, risk 
estimates from the Tier I LRA are termed screening-level risk estimates and those from the Tier II LRA are 
termed baseline risk estimates.  The tiered process is intended to focus and refine the risk evaluation by 
potentially eliminating either LCOPCs or specific exposure pathways from the baseline LRA that are 
insignificant, and by reducing inherent uncertainties in the LRA.  Both Tier I and Tier II LRAs for the Site 
used the same methods, but assumptions regarding the potential for exposures and adverse effects to occur 
were skewed in the Tier I screening to represent the upper bounds of potential exposures and the lower 
bounds of potential for adverse effects.  Thus, any LCOPCs or exposure pathways that were eliminated in 
Tier I were done so with a high degree of certainty that adverse effects will not occur.  The specific 
differences in assumptions between these two Tiers of the LRA are discussed in further detail in Section 
5.2.2 (Exposure Analysis) and Section 5.2.3 (Effects Analysis). 
 
The risk assessment process framework in this LRA consists of four phases: problem formulation, exposure 
analysis, effects analysis, and the risk characterization (Figure A5-1).  Problem formulation is the first phase 
of the process where the problem (i.e., the purpose of the assessment) and the plan for analyzing and 
characterizing risk are defined.  Discussion and planning among risk managers and risk assessors are 

http://www.epa.gov/reg3hwmd/risk/eco/btag/sbv/fwsed/screenbench.htm
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important components of this phase of the LRA (Figure A5-1) and thus, are important to clarify during the 
work plan stage of the RI/FS process.  The second step of the process is the exposure analysis phase in 
which potential exposures to environmental stressors are quantified.  In the third phase of the process, 
effects analysis, the potential adverse effects to livestock from environmental stressors are identified and 
criteria for quantifying adverse effects are defined.  During the fourth phase of the process, risk 
characterization, the exposure and effects analyses are integrated.  In this phase, the likelihood of adverse 
effects occurring is estimated.  Major uncertainties, assumptions, and strengths and limitations of the 
assessment are also summarized in the risk characterization.  The methods that were used for each of the 
above phases of the LRA for the Site are described in the following subsections. 

5.2.1 Problem Formulation 

Problem formulation is a formal process for generating and evaluating preliminary hypotheses about the 
potential for adverse effects to receptors to occur.  The primary components of problem formulation are: 
 

 Identification of the system at risk 

 Identification of stressor characteristics 

 Identification of known effects 

 Selection of assessment endpoints 

 Construction of a CSM 
 

These components of the problem formulation for the Site are discussed below. 

5.2.1.1 Environmental System at Risk 

An environmental system is composed of biological, physical, and chemical elements that function together 
in a complex, inter-dependent manner.  This section is organized into two categories: (1) biological system 
characteristics and (2) livestock species that potentially use the biological system. 
 
Biological System Characteristics.  The biological resources present on and in the vicinity of the Site are 
described in detail in Section 4.2.1.1.  Following is a brief summary of the biological characteristics at the 
Site that are most relevant to potential livestock exposures. 
 
Terrestrial - The plant communities present on the Site include sagebrush/grassland, aspen forest, mixed 
conifer/aspen forest, and riparian/wetlands.  Of these plant communities, sagebrush/ grassland is primarily 
grazed.  Dominant species within this community include big sagebrush, mountain snowberry, yellow rabbit 
brush, antelope bitterbrush and various forbs such as alfalfa, lupine, scorpion weed, white sage, sticky 
geranium, and mule’s ears, as well as various grass species.  Other common plant species at the Site include: 
western wheatgrass; orchard grass; cheatgrass; smooth brome; western yarrow; flatspine stickseed; and 
serviceberry. 
 
Aquatic - An aquatic functional use survey of ponds (non-regulated surface water features) at the Sites was 
conducted in June 2004 (IDEQ, 2004c).  This review categorized all ponds into one of three tiers as follows: 
 

 Tier 1 – surface water features that appeared to provide adequate open water, emergent 
vegetation, protective cover, and food sources to support a local resident migratory bird 
population during typical nesting/breeding seasons. 
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 Tier 2 – surface water features within grazing allotments, those exhibiting evidence of livestock 
use, or ponds with a reasonable potential for future livestock use as drinking water. 

 Tier 3 – surface water features used as an occasional drinking water source by transitory 

terrestrial wildlife. 

Results of this survey are summarized in Table A4-9.  None of the five ponds at the Site are categorized as 
Tier 1 ponds.  Two ponds at the Site (Dredge Pond and Northeast Pond) are Tier 2, but these ponds are dry 
or have been backfilled since this survey was conducted.  The remaining ponds are categorized as Tier 3. 
 
Livestock Grazing.  Land within the area is managed by the state of Idaho, the USFS, and the BLM.  
There is also private land ownership, and parts of the area are developed and used for agriculture or grazing.  
Cattle grazing allotments are present on the State-leased portion of the Site.  Horses are not currently grazed 
on the Site, but there are no restrictions in place to preclude horses from gazing on the Site in the future.  
Sheep are not allowed to graze on the Site and this restriction is posted. 

5.2.1.2 Stressor Bioavailability and Exposure Routes 

For toxicity to occur in an ecological receptor, there must be clear indications of the quantity of chemical 
exposure and the degree to which the chemical exposure may include a bioavailable fraction that can cause 
toxicity directly or indirectly through food web transfer.  This section describes factors that affect the 
bioavailability of metals in terrestrial and aquatic environments based on potential routes of exposure to 
livestock.  Drexler et al. (2003) provides a detailed review of factors affecting metals bioavailability in 
terrestrial and aquatic systems.   
An overriding condition of metals exposure is that metals are naturally occurring and some are essential 
nutrients, such that plants and animals have evolved intricate strategies to balance nutrient levels and thus 
modulate exposures to metals (Drexler et al., 2003).  These strategies may include: inhibited uptake, 
detoxification, storage, and increased elimination (Drexler et al., 2003).  This LRA did not quantitatively 
examine the relative contribution of each of these strategies.  However, measures of tissue concentrations, 
for example using terrestrial plants, provide the best quantitative measure of Site-specific exposure 
concentrations. 
 
Terrestrial Environment.  Soil ingestion by livestock may occur incidentally during foraging.  Soil 
ingestion as a contaminant exposure route for livestock is further described in Section 5.2.2.  Transfer of 
contaminants through the food chain is a primary means by which animals are exposed to contaminants and 
is an integral part of risk assessment modeling practices as developed by USEPA (USEPA, 1993; Drexler et 
al., 2003) and discussed in Section 5.2.2.  Despite the occurrence of trophic transfer as an important and 
primary exposure route for animals, there are very few instances where metals have been found to 
biomagnify (i.e., increase in concentration with increasing trophic level) (Drexler et al., 2003).  Assimilation 
efficiency of metals from the gut of the predator is dependent on the form of the metal that is found in the 
prey.  With regard to selenium, a particular metal of concern for the Ballard Site, it can be both rapidly 
accumulated and rapidly excreted (approximately 70 to 80 percent) such that tissue body burdens may 
change within days and adverse effects from toxicity may be reversed if the adverse effects did not include 
developmental deformities (USDOI, 1998). 
 
Aquatic Environment.  Water consumption is a potential contaminant exposure route for livestock as 
further described in Section 5.2.2.  Sediment ingestion by livestock may occur incidentally during surface 
water consumption.  Sediment ingestion as a contaminant exposure route for livestock is further described 
in Section 5.2.2.  As described in Section 5.2.1.1, the Tier 2 ponds at the Site (Dredge Pond and Northeast 
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Pond) that historically provided stock water are dry or have been backfilled since the 2004 functional use 
survey was conducted. 

5.2.1.3 Known Effects 

High levels of selenium, unique from other metals, have been documented as toxic to livestock since the 
19th century.  In the SE Idaho phosphate mining region, several instances of selenium toxicity have been 
documented: 
 

 December 1996: Six horses grazing on private land located downstream from the former South 
Maybe Canyon phosphate mine were diagnosed with chronic selenosis (selenium poisoning) and 
five of these horses had to be destroyed. 

 Summer 1997: Two horses pastured on the former Conda Phosphate Mine were diagnosed with 
selenosis and both animals had to be destroyed. 176 sheep were found dead in the Conda Mine 
area. The cause of death was not confirmed, but selenium poisoning was a possibility.  Since 
then, other occurrences of sheep deaths have been reported at the Conda and Wooley Valley 
Phosphate Mines.  Forensic examination of samples taken in every case showed elevated 
selenium concentrations in tissue and rumen although definitive conclusions as to the actual 
cause of the deaths were not made.  Myocardial necrosis, a symptom of toxic selenosis, was 
found in the Wooley Valley sheep (Buck and Jones, 2004). 

 August 5, 2009: Eighteen cattle died of likely selenium poisoning near defunct Lanes Creek Mine 
in the Idaho Phosphate mining region (Miller, 2009). 

 The weekend of October 6, 2012 a sheep owner and his employee moved a band of sheep onto 
the South Henry mine site without authorization from the land owner (P4).  The sheep grazed 
on reclaimed areas and were then herded into an unfilled mine pit. The sheep consumed 
selenium-rich western aster, which resulted in the death of 95 animals from acute selenium 
poisoning. 

 
Efforts to understand the cause of these incidents were undertaken, and management practices have been 
implemented to prevent future occurrences of similar incidents. 

5.2.1.4 Endpoint Receptor Selection 

Endpoints define the focus of the LRA and include both assessment and measurement endpoints.  
Assessment endpoints are explicit statements about what aspects of the biological system (conditions or 
processes) are valued and intended for protection.  Each assessment endpoint is evaluated for risk, which 
may not be directly quantifiable.  Generally, assessment endpoints are populations or communities of 
receptors (USEPA, 1997c).  Measurement endpoints are the various means by which the assessment 
endpoints are evaluated.  Measurement endpoints are quantifiable indicators of the state of the valued 
conditions or processes through laboratory or field experimentation that are related to the characteristic 
chosen as the assessment endpoint.  
 
The assessment endpoint for this LRA is the survival and health of livestock.  Measurement endpoints are 
selected based on an evaluation of risk to specific indicator receptors since it is neither possible nor practical 
to evaluate the risk posed to every potentially exposed species.  Selection of indicator receptors focuses the 
risk assessment on those biological features or resources that have substantial aesthetic, social, or economic 
value or are important in the biological function or biodiversity of the system.  Additionally, indicator 
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receptors provide a clear, logical connection between regulatory policy goals and anticipated toxicological 
investigations. 
 
The primary livestock species that currently graze, or have historically grazed, on reclaimed mine sites in the 
Phosphate Resource Area are beef cattle and sheep.  Due to the uncertainty in modeling uptake and effects 
to specific livestock animals, it was assumed that one livestock indicator receptor would be sufficient to 
quantify potential hazards to livestock.  Beef cattle are more sensitive to selenium toxicity than are sheep, 
but cattle have a preference for grasses.  As a result, there are fewer documented cases of toxicity or 
mortality in beef cattle that have grazed on the Sites.  Beef cattle grazing on State and federal lands are a 
beneficial use of these lands, and the Sites are particularly attractive for cattle grazing due to the grass 
mixtures that are used for re-vegetation during post-mining reclamation.  While the perception is that sheep 
are the most sensitive livestock species to Site contaminants in plants, in actuality, they have a dietary 
preference for forbs that may include selenium hyperaccumulator species.  Thus, toxic episodes involving 
sheep have occurred more often during authorized or unauthorized grazing on the Sites.  As noted in 
Section 5.2.1.1, however, sheep grazing on the P4 Mine Sites is not allowed under current Site management 
practices.  In addition, P4 has an active hyperaccumulator plant species eradication program to limit 
selenium uptake and toxicity in livestock and wildlife through plant consumption.  Based on current and 
anticipated future beef cattle grazing uses of the reclaimed P4 Mine Sites, the fact that horses do not graze 
on the P4 Mine Sites, and restrictions on sheep grazing on the P4 Mine Sites, beef cattle (Bos taurus) were 
selected as the indicator receptor for livestock in this LRA. 
 
Measurement endpoints for the evaluation of potential acute effects of LCOPCs on beef cattle are HQs 
calculated based on a comparison of measured LCOPC concentrations in upland vegetation to available 
toxicity benchmarks for plants that are protective of livestock exposures.  Measurement endpoints for the 
evaluation of potential chronic effects of LCOPCs on beef cattle are HQs calculated based on a comparison 
of modeled exposure doses in beef cattle to mammalian TRVs.  A detailed discussion of the measurement 
endpoints for evaluating potential acute and chronic effects of LCOPCs on beef cattle is presented in 
Section 5.2.4. 

5.2.1.5 Conceptual Site Model 

The culmination of problem formulation is the development of a site-specific CSM.  The livestock CSM for 
the Site identifies the primary contaminant sources, release mechanisms, environmental transport 
mechanisms, secondary contaminant sources, and potential exposure routes for beef cattle. Separate 
livestock CSMs for beef cattle were developed for the Ballard Mine and Ballard Shop as depicted in Figure 
A5-2 and Figure A5-3, respectively, because these portions of the Site are associated with different land 
characteristics and LCOPCs.  The Ballard Mine has been re-vegetated, contains ample forage for beef cattle, 
and was sampled extensively for metals which are the primary contaminants of concern for the reclaimed 
phosphate mines.  In contrast, the Ballard Shop is developed, contains little or no forage for beef cattle, and 
was sampled for organic chemicals.  Exposure pathways between beef cattle and contaminated media at the 
Ballard Mine that were deemed to be ‘complete’ are: incidental ingestion of upland soil, consumption of 
upland vegetation, and consumption of surface water (Figure A5-2).  As shown in Figure A5-3, exposure 
pathways between beef cattle and contaminated media at the Ballard Shop are either ‘complete but 
insignificant’ (i.e., for soil) because the area of the Ballard Shop is small relative to the Ballard Mine; or they 
are ‘incomplete’ (i.e., surface water and sediment) because these media are not present at the Ballard Shop.  
Based on the above, the Ballard Mine was quantitatively evaluated in this LRA, while the Ballard Shop was 
not quantitatively evaluated for potential risks to beef cattle. 
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As noted in Section 5.2.1.2, the Tier 2 ponds at the Site (Dredge Pond and Northeast Pond) that historically 
provided stock water are dry or have been backfilled since the 2004 functional use survey was conducted.  
However, surface water was included as an exposure medium in the event that other ponds are turned into 
stock ponds in the future.  Sediment exposure pathways including incidental ingestion of sediment and 
consumption of aquatic plants were assumed to be ‘potentially complete but insignificant’ because exposure 
to sediment would be minimal in comparison to incidental ingestion of soil and consumption of terrestrial 
vegetation.  Beef cattle would only be exposed to contaminants in groundwater where groundwater 
daylights to the surface as seeps or springs.  However, surface water sampling results for seeps and springs 
are more representative of this scenario.  Therefore, groundwater was assumed to be an incomplete 
exposure medium for beef cattle (Figure A5-2). 

5.2.2 Exposure Analysis 

Exposure analysis describes the manner in which estimates of potential exposure of receptors to Site 
contaminants are quantified.  As described in Section 5.2, this LRA includes Tier I and Tier II assessments.  
In the Tier I assessment, EPCs were based on maximum detected concentrations.  In the Tier II assessment, 
EPCs were derived as the upper bound average concentration or the maximum concentration, whichever is 
lower.  The 95% UCL on the mean concentration of each LCOPC in each exposure medium was calculated 
using USEPA’s ProUCL software version 4.1.01 (USEPA, 2011a).  This software calculates the 95% UCL 
on the mean concentration based on the underlying distribution of the data.  If a higher confidence than 
95% was recommended by ProUCL, the recommended UCL was utilized.  As presented in Section 3.3.2.1, 
summary statistics and derived 95% UCLs for COPCs and COPECs in applicable media at the Ballard Site, 
and background, are presented in Table A3-11 through Table A3-27.  Because terrestrial ecological 
receptors and beef cattle are assumed to be exposed to upland surficial soils, upland vegetation, and surface 
water, the EPCs derived for COPECs in these media were assumed to be applicable to, and protective of, 
EPCs for LCOPCs, and they were used for this purpose. 

In addition to the above, concentrations of LCOPCs in upland vegetation were either measured, or modeled 
as described below. 

5.2.2.1 Plant Tissue Concentrations 

When sufficient, (i.e., more than 5 samples), Site-specific upland plant tissue data were available for 
constituents identified as LCOPCs in soil, those measured plant tissue concentrations were preferentially 
used in dose estimate calculations over modeled plant tissue concentrations.  When Site-specific upland 
plant tissue data was insufficient or unavailable, plant tissue concentrations were modeled based on uptake 
from primary media (i.e., soil) based on soil-to-plant BAFs selected from the following preferred hierarchy: 

1. USEPA EcoSSLs (USEPA, 2007b) available at
http://www.epa.gov/ecotox/ecossl/pdf/ecossl_attachment_4-1.pdf

2. Primary literature:
o Empirical models for the uptake of inorganic chemicals from soil by plants (Bechtel Jacobs, 1998b)
o A Review and Analysis of Parameters for Assessing Transport of Environmentally Released Radionuclides

through Agriculture  – values for inorganics (Baes et al., 1984)
3. RAIS (http://rais.ornl.gov/cgi-bin/tools/TOX_search?select=chem_spef) (RAIS, 2013)
4. Screening Level Ecological Risk Assessment Protocol for Hazardous Waste Combustion Facilities

(USEPA, 1999)

http://www.epa.gov/ecotox/ecossl/pdf/ecossl_attachment_4-1.pdf
http://rais.ornl.gov/cgi-bin/tools/TOX_search?select=chem_spef
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5.2.2.2 Exposure Modeling 

Dietary exposure modeling based on the USEPAs oral dose approach (USEPA, 1997c; 1993) was used to 
estimate exposures to beef cattle.  Wildlife exposure models were used to estimate the transfer for 
contaminants through the food chain for beef cattle.  The exposure model quantifies the dose (otherwise 
defined as the amount of chemical uptake from each relevant exposure medium).  Uptake of contaminants 
is typically via three routes: ingestion, dermal absorption, and inhalation.  For beef cattle, dermal absorption 
is of secondary importance due to the protection provided by fur and hooves.  For non-burrowing 
mammals, exposure to chemicals from inhalation is also deemed to be of secondary importance, because the 
ingestion pathway accounts for most of the exposure.  Based on this rationale, the LRA for beef cattle was 
focused on ingestion exposure pathway which includes ingestion of upland plants, ingestion of surface 
water, and incidental ingestion of soil.  For beef cattle, the daily exposure to a LCOPC is expressed as the 
sum of the amount of the LCOPC consumed during the ingestion of food, water, and soil.  The dose is 
typically quantified in milligrams of chemical ingested per kilogram body weight of the organism per day 
(mg/kg-bw/d) as described by the equation below (Equation 40). 
 
 

(40)          Beef Cattle Dose 
 

                    =
⌊(∑ IRplant × Fplant × Cplant) + (∑ IRabiotic × Cabiotic)⌋ × SUF × ED

BW
 

 
Where: 

Beef Cattle Dose = Dose of COPEC ingested (mg/kg-bw/day) 
IRplant   = Plant ingestion rate (kg/day)  
Fplant      = Fraction of plants in diet (unitless) 
Cplant   = LCOPC concentration in plants (mg/kg)  
IRabiotic  = Abiotic media (water and upland soil) ingestion rate (kg or L/day) 
Cabiotic   = LCOPC concentration in abiotic media (mg/kg or mg/L) 
SUF   = Site Utilization Factor (unitless) 
ED   = Exposure duration (unitless) 
BW      = Body weight of wildlife receptor (kg) 

 
The remainder of this section describes the values selected for each of the exposure parameters noted 
above, which are also summarized in Table A5-2. 
 
Food Ingestion Rate (FIR): 
 
The preferred source of receptor-specific food ingestion rates (FIR) are species-specific feeding studies 
reported in the literature.  If literature values for the ingestion rate of a receptor is not available, the 
ingestion rate may be calculated using allometric equations provided in the USEPA Wildlife Exposure Factors 
Handbook (USEPA, 1993) or more recently updated allometric equations (Nagy, 2001). 
 
An allometric relationship is the relationship between an organism’s body size and metabolic rate relative to 
some other biological parameter of the organism.  The discussion of allometric equations in this LRA is 
limited to equations that describe the relationship of an organism’s body size to its free-living metabolic rate 
(FMR).  Because body size is the only variable in an allometric equation, multiple allometric equations have 
been developed separately for birds and mammals, although they are not species-specific.  The allometric 
equation selected for calculating the FIR for beef cattle is summarized below: 
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Cattle (Equation 29 for mammalian herbivore [Nagy, 2001]): 
 

(41)                              FIR (
g dry wt

day
) = (0.859 × Wt(g))0.628 

 
Where: 

FIR = food ingestion rate (g dry wt/day) 
Wt  = average weight of indicator receptor (g) 
 

Concentration in Dietary Items (Cdiet): 
 
Concentrations of LCOPCs in dietary items (i.e., upland plants) consumed by beef cattle were derived as 
described in Section 5.2.2.1, above. 
 
Soil Ingestion Rate Calculations: 
 
The fraction of soil in the diet was obtained from Beyer et al. (1994).  The soil ingestion rate for elk was 
used as a surrogate soil ingestion rate for beef cattle, and was calculated using the equation below 
(Equation 42): 
 

(42)                                                        IRsoil = IRdiet × fsoil 
 
Where: 

IRsoil  = ingestion rate of soil (kg/day dry wt) 
IRdiet  = ingestion rate of dietary items (kg/day dry wt)  
fsoil   = fraction of soil in diet (% dry wt) 
 

Water Ingestion Rate Calculations 
 
The water ingestion (WI) rate is used to estimate exposure intake of LCOPCs through consumption of 
surface water.  Water ingestion rates were calculated based on equations described in the Wildlife Exposure 
Factors Handbook (USEPA, 1993), as follows.   
 

All mammals (Equation 3-17 [USEPA, 1993]): 
 

(43)                              WI (
𝐿

𝑑𝑎𝑦
) = 0.099 × 𝑊𝑡0.90(𝑘𝑔) 

 
Where: 

WI  = water ingestion rate 
Wt  = average weight of indicator receptor 
 

Site Utilization Factor: 
 
The receptor-specific site utilization factor (SUF) is used to quantify the amount of a site that is utilized by a 
receptor.  If the receptor’s home range is smaller than the exposure area, the receptor is assumed to fulfill its 
forage and shelter requirements on the site and the SUF is therefore equal to one.  If, however, the 
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receptor’s home range is larger than the exposure area, the SUF is equal to the receptor’s home range 
divided by the exposure area. 
 
Wildlife receptor home ranges were obtained from primary literature sources or from the USEPA Wildlife 
Exposure Factors Handbook (USEPA, 1993).  The selected home ranges represent the low end of the range of 
values reported, as appropriate depending upon the range of values and representativeness of the habitat 
type.  The intent of using the low end of literature-derived home range values is to not underestimate 
exposure.  The beef cattle home range, assumed to be 1, is listed in Table A5-2.  The exposure area for the 
Ballard Mine is 412 acres. 
 
Exposure Duration: 
 
The exposure duration is the fraction of the year that the receptor forages on Site.  Beef cattle are assumed 
to graze the Ballard Mine 120 days each year, because snowpack and ice are present approximately six 
months of the year.  Therefore, the exposure duration for beef cattle is 33% of the year as noted in Table 
A5-2. 
 
Receptor Body Weight: 
 
A body weight for beef cattle of 510 kg (Table A5-2) was assumed based on a typical steer or heifer body 
weight at slaughter, as cited in Dhuyvetter (1995). 

5.2.3 Effect Analysis 

The effects evaluation documents and quantifies the relationship between exposures to a stressor in the 
environment and the harmful effects resulting from that exposure.  The quantitative results of this 
evaluation are termed TRVs.  Mammalian TRVs are reported on a whole body burden basis to correspond 
to the exposure unit basis for which the TRVs are determined (i.e., the daily dose of a chemical).  Two 
TRVs were identified for beef cattle: (1) the TRVNOAEL is defined as the highest dose at which adverse 
effects are unlikely to occur; and (2) TRVLOAEL is defined at the lowest dose where a specific biological effect 
is expected to occur.  Exposure concentrations below the TRVNOAEL with a high degree of certainty will not 
result in adverse effects, and exposure concentrations below the TRVLOAEL are unlikely to result in adverse 
effects.  Only the TRVNOAEL was used in the Tier I screening evaluation, while both the TRVLOAEL and the 
TRVNOAEL were used to characterize the potential for adverse effects in the Tier II evaluation.  
 
The TRVs for evaluating potential impacts of LCOPCs on beef cattle were obtained from the following 
hierarchy of sources: 
 

5. USEPA EcoSSLs (USEPA, various dates) 
6. ORNL (ORNL, 1996b) 
7. USEPA’s IRIS Database (USEPA, 2013c) 
8. Primary literature 

 
The selected TRVs used to evaluate beef cattle are presented in Table A4-18. 
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Uncertainty Factors for TRVs: 
 
LOAELs and other toxicity values with endpoints that reflect a level of impact are adjusted to a NOAEL-
equivalent value through the application of UFs.   In order to arrive at TRVNOAEL values, ORNL (1996b) and 
IRIS (USEPA, 2013c) recommended applying a UF of 2 to adjust acute or subchronic endpoints to chronic 
endpoints.  No UFs were applied to the TRVs that were selected from USEPA’s EcoSSLs, as these studies 
have undergone extensive peer review, use a weight-of-evidence approach and the preponderance of all 
data, and the TRVs selected are intended to be protective of wildlife under chronic exposures. 
 
A determination regarding whether or not a mammalian toxicity study represented subchronic or chronic 
exposures was based either on the duration of the experiment relative to the lifespan of the test species, or 
because the exposure occurred during a critical lifestage (e.g., mating, gestation, lactation).  A mammalian 
toxicity study was determined to be chronic if exposure was at least 50 percent of a species’ lifespan, based 
on technical support information presented in the Great Lakes Water Quality Initiative Wildlife Criteria 
(USEPA, 1995a; 1995b) and ORNL (1996b).  For example, an exposure of one year or greater was 
considered to represent chronic exposure for studies on laboratory rodents, which have life spans of about 
two years.  Reproductive and development periods (e.g., mating, gestation, or lactation) are particularly 
sensitive life stages due to the stressed condition of the adults and the rapid growth and differentiation 
occurring within the embryo (ORNL, 1996b). Because benchmarks are intended to evaluate the potential 
for adverse effects on wildlife populations, consistent with assessment endpoints in this ERA and ORNL 
(1996b), exposures that occurred during most of a species’ reproductive or development period (i.e., critical 
life stage) were considered to represent chronic exposures. 

5.2.4 Risk Characterization 

Risk characterization is the final phase of risk assessment in which the likelihood of adverse effects is 
evaluated by combining results of the exposure analysis and effects analysis.  Risk characterization consists 
of estimating and describing risk, including the assumptions and level of uncertainty associated with the risk 
estimate.  The assessment endpoints evaluated and each evaluation method is a line of evidence.  In this 
LRA, the analyses and risk characterization phases are reported for each assessment endpoint. 
 
To evaluate potential acute hazards to beef cattle, measured or modeled concentrations LCOPCs in upland 
vegetation at the Site were compared to available plant toxicity benchmarks protective of livestock grazing, 
as shown below (Equation 44).   
 

(44)                                                        HQ =
Plant EPC

Plant benchmark
 

 
Where: 

HQ     = Hazard quotient 
Plant EPC   = Measured or modeled plant concentration (mg/kg) 
Plant benchmark  = Plant toxicity benchmark (mg/kg) 
 

In order to evaluate the potential acute effects of livestock exposure to selenium, specifically, measured 
selenium concentrations in upland vegetation at the Ballard Mine were compared to available toxicity 
information on livestock forage.  Bollar et al. (undated) reported that acute selenium toxicosis in cattle is 
normally associated with forage-selenium concentrations in the range of 500 to 1,000 mg/kg.  The study 
also noted that cattle have a greater tolerance to seleniferous forage than horses or sheep, and they can 
consume high quantities of selenium in their feeds without apparent harm.  The maximum, 95% UCL and 
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mean detected selenium concentration in all upland vegetation were 366 mg/kg, 39.7 mg/kg and 26.2 
mg/kg, respectively.  While the maximum detected concentration of selenium in upland vegetation is near 
the range of selenium concentrations in forage that are associated with acute cattle toxicosis, the 95% UCL 
and mean selenium concentrations in upland vegetation are much lower than the range of selenium 
concentrations in forage that are associated with acute cattle toxicosis.  As a result, acute toxicity to livestock 
from exposure to selenium at the Ballard Mine is unlikely.   
 
Potential chronic hazards to beef cattle involved the integration of modeled exposure estimates and 
chemical toxicity information discussed in Sections 5.2.2 and 5.2.3, respectively.  Beef cattle exposure doses 
and toxicity data were integrated using Equation 45 to calculate an HQ. 
 

(45)          HQ =
Dose

TRV
 

 
Where: 

HQ  = Hazard quotient 
Dose = Total ingested daily dose of a chemical (mg/kg-d)  
TRV = Toxicity reference value (mg/kg-d) 
 

For both acute and chronic hazards, the HQ was interpreted as follows: 
 

 An HQNOAEL < 1.0 indicates that toxicological effects and potential risk are not likely to occur. 

 An HQNOAEL > 1.0 and an HQLOAEL < 1.0 generally indicates that toxicological effects and 
potential risk are unlikely to occur, provided there is a higher confidence in the toxicity values 
used and the LOAEL’s magnitude relative to the NOAEL is considered. 

 An HQLOAEL >1.0 indicates that toxicological effects and potential risk may occur. 
 

The most that can be concluded from a calculated HQ in excess of one is that there is an increased potential 
that an adverse effect may occur in at least one individual.  While this potential increases as the magnitude 
of the HQ increases, the level of concern does not increase linearly with increases in HQ.  This lack of 
linearity is based on the fact that typical dose response curves for chemicals are not linear, but rather 
sigmoidal. 
 
In those cases where HQNOAEL > 1.0 and an HQLOAEL < 1.0, the HQs were evaluated in the context of the 
representativeness of the chemical data sets and the quality of the available exposure and toxicity 
information. 

5.3 Summary of Livestock Hazard Estimates 

Potential hazards for beef cattle exposed to LCOPCs in environmental media at the Ballard Mine and 
background locations, are summarized in this section.  Tier I and Tier II cumulative hazard estimates for 
beef cattle exposed to LCOPCs in environmental media at the Ballard Mine and background are presented 
in Sections 5.3.1 and 5.3.2, respectively.  Detailed Tier I and Tier II hazard estimates for beef cattle exposed 
to LCOPCs in environmental media for the Ballard Mine and background are presented in Attachment N.   
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5.3.1 Tier I Beef Cattle Hazard Estimates 

Tier I hazard estimates for beef cattle exposed to environmental media at the Ballard Mine and background 
are described below and summarized in Table A5-3 through Table A5-4. 

5.3.1.1 Ballard Mine 

The NOAEL-based Tier I HQ estimates for beef cattle exposed to Ballard Mine upland soil, surface water, 
and vegetation ranged from 0.000013 to 20, as shown in Table A5-3.  Chemicals with Tier I hazard estimate 
exceeding an HQ of 10 for beef cattle, in order of decreasing magnitude, are selenium and molybdenum. 
One additional chemical, thallium, had an HQ exceeding the hazard criterion of 1. 

5.3.1.2 Background 

The NOAEL-based Tier I HQ estimates for beef cattle exposed to upland soil, surface water, and 
vegetation from background locations ranged from 0.000029 to 0.70, as shown in Table A5-4.  These HQ 
estimates are all less than the hazard criterion of 1.   

5.3.2 Tier II Beef Cattle Hazard Estimates 

Chemicals for which the site-related NOAEL-based Tier I HQ estimate for beef cattle is less than 1 were 
eliminated from consideration in the Tier II LRA. 

5.3.2.1 Ballard Mine 

The NOAEL-based Tier II HQ estimates for beef cattle exposed to Ballard Mine upland soil, surface water, 
and vegetation ranged from 0.32 to 2.5, as shown in Table A5-5.  The only chemical with a NOAEL-based 
Tier II hazard estimate exceeding the hazard criterion of 1 is selenium. 
 
The LOAEL-based Tier II HQ estimates for beef cattle exposed to Ballard Mine surficial media ranged 
from 0.032 to 2.5, as shown in Table A5-5. The only chemical with a LOAEL-based Tier II hazard estimate 
exceeding the hazard criterion of 1 is selenium. 

5.3.2.2 Background 

The NOAEL-based Tier II HQ estimates for beef cattle exposed to upland soil, surface water, and 
vegetation at background locations ranged from 0.031 to 0.063, as shown in Table A5-6.  These HQ 
estimates are all less than the hazard criterion of 1. 
 
The LOAEL-based Tier II HQ estimates for beef cattle exposed to surficial at background locations media 
ranged from 0.0013 to 0.36, as shown in Table A5-6. These HQ estimates are all less than the hazard 
criterion of 1. 
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6.0 UNCERTAINTY ANALYSIS 

The risk assessment process includes a series of conservative assumptions and input parameters that are 
designed to result in protective estimates of risk. There is inherent and intentional conservatism in these 
assumptions and input parameters, as well as uncertainty in the resulting risk estimates.  To assist 
interpretation of the risk assessment results presented in this BRA, the primary sources of conservatism and 
uncertainty are described in Sections 6.1.1 and 6.1.2, respectively: 

6.1 Primary Sources of Conservatism 

The primary sources of conservatism in the BRA for the Ballard Sites are as follows: 

 A comparison of method detection limits (MDLs) to conservative screening levels was conducted as 
part of the data evaluation for the Ballard Site. This evaluation concluded that there are only MDLs 
above conservative human health and ecological screening levels for hexavalent chromium in upland 
soil, beryllium in surface water and antimony, cadmium, chromium, cobalt, and vanadium in 
groundwater. For groundwater, those constituents are detected at concentrations above their MDLs, 
and as a result, there is no effect on the selection of groundwater COPCs. For surface water, 
beryllium MDLs for nondetects exceeded an ecological Tier II secondary chronic value (SCV) of 
0.00066 mg/L (ORNL, 1996). The Tier II SCV value of 0.00066 mg/L is extrapolated from 
endpoints such as lethal concentration (LC) 50 and effects concentration (EC) 50, and is not an 
actual no effects concentration. An exceedance of the Tier II SCV does not indicate actual risks 
where additional data collection and assessment are necessary (ORNL, 1996). The maximum 
beryllium MDL for nondetects of 0.004 mg/L is below the available lowest chronic values for fish 
(0.057 mg/L), daphnids (0.45 mg/L) and aquatic plants (100 mg/L) (ORNL, 1996), and as a result, 
the MDLs for beryllium are unlikely to affect the ecological risk estimates. For upland soil, 
hexavalent chromium MDLs for nondetects exceeded a human health regional screening level (RSL) 
of 0.29 mg/kg (USEPA, 2013). However, there is no known source of hexavalent chromium at the 
Ballard Site, there has been no detection of hexavalent chromium in Ballard Site upland soil, and 
hexavalent chromium is highly unstable in soil at neutral pH values. As a result, the hexavalent 
chromium MDLs for nondetects above RSL is unlikely to affect the selection of upland soil COPCs 
at the Ballard Site. 
 

 The process used in selecting site COPCs may introduce a degree of uncertainty in the HHRA.  
However, protective methods and assumptions are used in selecting COPCs.  Protective 
assumptions used in the COPC screening procedure included comparison of maximum detected 
chemical concentrations to one-tenth of the risk-based soil screening levels.  For organic chemicals 
detected at the Ballard Shop without appropriate risk-based screening levels, a risk-based screening 
level for an organic chemical with a similar chemical structure and similar toxicity was selected as a 
surrogate screening level for that organic chemical. Chemicals that exceeded screening levels, and 
organic chemicals detected at Ballard Shop without screening levels or appropriate surrogates, are 
proposed for further evaluation in the Tier I and Tier II HHRA for the Ballard Site. 
 

 The specific process used in the selection of site COPECs for evaluation of risks to ecological 
receptors may also introduce a degree of uncertainty in the ERA.  Protective methods and 
assumptions are used in selecting COPECs. For each organic chemical detected at the Ballard Shop 
without an appropriate risk-based screening level, a risk-based screening level for an organic 
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chemical with a similar chemical structure and similar toxicity was selected as a surrogate screening 
level for that organic chemical.  Chemicals that exceeded screening levels, and organic chemicals 
detected at the Ballard Shop without screening levels or appropriate surrogates are proposed for 
further evaluation in the Tier I and Tier II baseline ERA. 
 

 The media-specific EPCs used to quantify exposures for human and ecological receptors may result 
in uncertainty in the exposure dose estimates.  To address this potential uncertainty, maximum or 
95% UCL concentrations are used to estimate exposure doses for current and hypothetical future 
receptors exposed to site-related media.  Where the number of samples are insufficient to calculate 
95% UCL concentrations, maximum concentrations of site COPCs or COPECs are used to quantify 
exposure doses and risk estimates. Based on the above considerations, the exposure doses that are 
used in the BRA are believed to represent protective, upper bound estimates of exposure. 

 Burrow air concentrations, applicable only to one receptor in this ERA (i.e., the deer mouse), likely 
result in an overestimation of risk because the model itself is conservative.  As noted in Section 
4.2.2.5, exposure to chemicals from inhalation is deemed to be of secondary importance, since 
chemicals that have the tendency to volatilize are also typically highly soluble.  Based on this 
rationale, the risk assessment to vertebrate wildlife was focused on ingestion exposure pathways 
which included ingestion of food, water, or soils/sediment.  Additionally, Section 4.2.2.5 of 
Appendix A also provided the calculations used to estimate the hazard to the deer mouse exposed to 
volatile COPECs in burrows (Equation 26).  Uncertainty is associated with the estimated 
concentrations of soil COPECs in burrow air at the Ballard Shop due to the uncertainty associated 
with soil to soil vapor extrapolation, assumptions in the J&E Model, and the indoor air to sub-slab 
attenuation factor. The indoor air to sub-slab attenuation factor of 0.05 was originally developed by 
the Department of Toxic Substances Control (DTSC, 2011) using 311 paired subslab-indoor air 
samples from various sites. There is high uncertainty in the estimated burrow air concentration due 
to the uncertainty associated with the various aspects of the modeling. Given that these calculations 
are based on the J&E model, which is designed for assessing human inhalation exposures to volatile 
chemicals, the hazard estimates for the deer mouse exposed to volatile COPECs in burrow air are 
likely very conservative.  
 

 The maximum detected concentration of each COPC detected in 0-6 feet Ballard Shop upland soil 
was used as the EPC. 

 

 The screening versions of the J&E Models (SL_SCREEN and GW_SCREEN) are used to estimate 
exposure doses and risks for the hypothetical resident potentially exposed to chemicals in indoor air 
derived from soil or groundwater. The J&E screening models use conservative methods and default 
exposure assumptions that tend to err on the protective side. In addition, an extra step of 
extrapolating soil or groundwater concentrations to soil gas concentrations is used in the soil and 
groundwater models which introduce additional uncertainties associated with media transfer and 
chemical attenuation. As a result, corresponding risk estimates based on the J&E Model tend to 
represent overestimates of risk.  Actual risks are likely to be lower. 
 
The HHRA assumes that all carcinogens do not have a threshold below which carcinogenic 
responses do not occur. 

 Future land use at the Ballard Mine and Ballard Shop can affect the exposure area and 
concentrations for ecological receptors.  For the ERA, the entire Ballard Mine and Ballard Shop 
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areas were assumed to be accessible to ecological receptors, and as a result, the calculate ecological 
risks are protective of ecological receptors for all future land uses.  
 

 Soil and sediment COPC and COPEC concentrations and surface water COPC and COPEC 
concentrations were used in risk and hazard calculations without accounting for a decrease in 
bioavailability due to no bonding to organic matter (in soil or sediment) or attenuation or dilution (in 
surface water).  Additionally, toxicity values are generally derived from laboratory studies where 
easily absorbed forms chemical species are typically used, while under environmental conditions the 
chemical is likely to be less bioavailable.  In this risk assessment, only the oral dose for arsenic in soil 
was adjusted for the relative bioavailability of arsenic in soil compared with arsenic in water used to 
develop the toxicity value.  For all other COPCs, the RBA were assumed to be 100%. As a result, 
the human health and ecological risk and hazard estimates for other constituents are likely 
overestimated.    

6.2 Primary Sources of Uncertainty 

The primary sources of uncertainty in the BRA for the Ballard Sites are as follows: 

 The selection of target ecological receptors to evaluate ecological risks in the ERA can be a source 
of uncertainty in the risks to receptors at the Ballard Site.  However, target ecological receptors were 
chosen from different feeding guilds and the calculated risks should be representative of other 
ecological receptors in similar feeding guilds.  
 

 Potential uncertainties in the problem formulation phase of the ERA include, but are not limited to, 
ecological resources determined to be potentially impacted, applicable exposure pathways, exposure 
information and assumptions, and available contaminant characterization information. 
 

 Concentrations of COPECs in biotic media were estimated using available BAFs when site-specific 
biota concentrations were not available, as described in Section 4.2.2. Uncertainty is associated with 
using BAFs obtained from primary literature because the data used to derive those BAFs could be 
obtained from sites with different environmental conditions than the Ballard Sites. 
 

 Uncertainty is also associated with using soil-to-biota BAFs in place of sediment-to-biota BAFs due 
to complexities in the aquatic pathway that are not present in the terrestrial pathway.  As a result, use 
of soil-to-biota BAFs in place of sediment-to-biota BAFs may underestimate bioaccumulation of 
COPECs in food items. 

 

 The USEPA uses the linearized multistage (LMS) mathematical model to extrapolate animal 
toxicological data for carcinogens in the HHRA. The LMS model assumes that there is no threshold 
for carcinogenic substances. Several factors inherent in the LMS model that result in conservative 
carcinogenic potency include: (1) any exaggerations in the extrapolation that can be produced by 
some high dose responses (if they occur) are generally neglected; (2) upper confidence limits on the 
actual response observed in the animal study are used rather than the actual response, resulting in 
upper-bound low dose extrapolations, which can greatly overestimate risk; and (3) non-genotoxic 
chemicals (i.e., threshold carcinogens) are modeled in the same manner as highly genotoxic 
chemicals.  In general, a low to moderate uncertainty in the utilization of the USEPA LMS model is 
likely, resulting in an overestimation of risk to human health that is biased slightly higher. 
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 Dermal toxicity criteria are not available from USEPA.  Typically, a simple route-to-route (oral-to-
dermal) extrapolation is assumed such that the available oral toxicity criteria (RfD and CSF) are used 
to quantify potential effects associated with dermal exposure.  However, as noted in the USEPA’s 
Risk Assessment Guidance for Superfund, Part E Supplemental Guidance for Dermal Risk 
Assessment (USEPA 2004), depending upon the COPC being evaluated, there is uncertainty and 
underestimation of risk and hazard to human health associated with this approach because the oral 
toxicity criteria are based on an administered dose and not an absorbed dose.  In general, USEPA 
guidance recommends an adjustment to the oral toxicity criteria to convert an administered dose 
into an absorbed dose (USEPA, 2004).  The adjustment accounts for the absorption efficiency of 
the constituent in the “critical study” that is the basis of the oral toxicity criterion.  If the 
gastrointestinal absorption in the critical study is high percent, then the absorbed dose is assumed to 
be equivalent to the administered dose and no adjustment is necessary.  If the gastrointestinal 
absorption of a constituent in the critical study is poor (i.e., less than 50 percent), an adjustment to 
the oral toxicity criteria is recommended to reduce uncertainty and conservatism in the effects 
assessment. This adjustment, as described in the USEPA guidance, was conducted to reduce the 
uncertainties associated with the dermal pathway. 

 

 Dermal and inhalation exposure pathways for surface-dwelling animals were not included in the 
ERA.  As presented in Section 4.2.2.5, for wildlife, dermal absorption is of secondary importance to 
exposure due to the protection provided by fur, feathers, and for some species, scaly skin.  
Furthermore, chemicals that are present on the exterior of an organism are often consumed during 
routine cleaning or, for aquatic organisms, simply washed away.  For mammals and birds, exposure 
to chemicals from inhalation is also deemed to be of secondary importance, since chemicals that 
have the tendency to volatilize are also typically highly soluble.  Based on this rationale, risk 
assessment to vertebrate wildlife was focused on ingestion exposure pathways such as the ingestion 
of food, water, or soils/sediments.  As a result, the uncertainty in not evaluating the dermal and 
exposure pathways for surface-dwelling animals in the ERA is considered to be low.  Additionally, 
given that the dermal and inhalation exposure pathways are deemed to be of secondary importance, 
underestimation of hazards to ecological receptors is considered to be low. 
 

 TRVs for evaluating potential effects of COPECs on ecological endpoint receptors were obtained 

from the hierarchy of toxicological sources described in Section 4.2.3.  TRVs for all mammalian and 

avian receptors were based on available general mammalian and avian TRVs, respectively. 

Uncertainties are associated with using TRVs that were derived from toxicological studies on test 

species that are different from the endpoint receptors evaluated in the ERA.  
 

 Ecological hazards for elk, coyote and northern harrier, and livestock hazards for beef cattle exposed 
to upland soil at Ballard Shop were not calculated because exposure to constituents derived from the 
Ballard Shop area for these receptors are expected to be insignificant due to the small exposure area 
or lack of suitable habitat.  As a result, the uncertainty in not quantitatively evaluating the effects of 
upland soil at Ballard Shop to these ecological receptors and underestimation of ecological hazard is 
considered to be low. 

 

 No complete pathways are present for the recreational hunter, Native American or seasonal rancher 
because exposure to constituents derived from the Ballard Shop area for these receptors are 
expected to be insignificant due to the small exposure area of the Ballard Shop area.  As a result, the 
uncertainty in not estimating risks for the Native American or seasonal rancher exposed to 
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constituents derived from the Ballard Shop area and resulting underestimation of risk and hazard 
estimates for these receptors is considered to be low. 

 

 Extrapolation of toxicological data from animal tests is a significant source of uncertainty in a 
HHRA, with a moderate underestimation or overestimation (depending on the chemical) of risk in 
the HHRA.  In the establishment of the non-carcinogenic criteria, conservative multipliers, known 
as uncertainty factors, are used.  For example, an uncertainty factor of 1,000 means that the dose 
corresponding to a toxicological effect level is divided by 1,000 to establish a safe, or “reference,” 
dose.  The purpose of the uncertainty factor is to account for the extrapolation of toxicity data from 
animals to humans and to ensure the protection of sensitive individuals. At least one toxicity value 
for antimony, chromium, cobalt, nickel, thallium, uranium, vanadium, naphthalene, 1,1,1-
trichloroethane, 1,1-dichloroethane, 1,1-dichloroethene, 1,2,4-trimethylbenzene, cis-1,2-
dichloroethene, tetrachloroethene, and trichloroethene was derived from toxicological studies where 
humans were not the test specie. 

 

 Toxicity values (i.e., TRVs) for evaluating potential effects of COPECs on ecological receptors were 
obtained from the hierarchy of toxicological sources described in Section 4.2.3.  Fewer published 
TRVs are generally available for avian receptors than are available for mammalian receptors.  As a 
result, ecological hazards for birds could not be quantified for a number of COPECs due to a lack 
of avian TRVs for these constituents.  As a result, there is a low to moderate potential that hazards 
to avian receptors may be underestimated. 
 

 Toxicity values are not available for evaluating potential effects to fully metamorphosed amphibians, 
and therefore no dose modeling was done for these receptors.  Instead, surface water concentrations 
were compared to surface water effects criteria, to account for effects to early life stage amphibians.  
Because no dose-base hazard quotient could be calculated for comparison, it is not known if this 
method biases the amphibian hazard high or low.  
 

 Area-averaging of data over the entire Site potentially underestimates exposures to receptors with 
small foraging areas.  However, the Tier I and Tier II ecological hazard estimates were calculated 
specifically to provide a range of values for hazard evaluations, where Tier I hazard estimates used 
maximum detected concentrations, and Tier II hazard estimates used the lower of the maximum 
detected concentration or 95% UCL on the mean concentration measured in surface soil samples 
collected from Ballard Site sampling locations.  Additionally, only the TRVNOAEL was used in the Tier 
I screening evaluation, while both the TRVLOAEL and the TRVNOAEL were used to characterize the 
potential for adverse effects in the Tier II evaluation.  Exposure concentrations below the TRVLOAEL 
are unlikely to result in adverse effects and exposure concentrations below the TRVNOAEL with a high 
degree of certainty will not result in adverse effects.  As a result, the hazard estimates for ecological 
receptors with smaller foraging ranges would likely fall between the Tier I and Tier II hazard 
estimates, and the likelihood that risks to ecological receptors with smaller home range would be 
underestimated is low. 

 

 Risks to future park workers are not evaluated quantitatively in the HHRA.  The exposure pathways 
applicable to future workers include direct contact soil pathways and ingestion of potable 
groundwater.  These pathways are evaluated for the hypothetical future resident, with exposure 
assumptions that are more conservative than would be used for future workers.  As a result, the 
estimated risks and hazards for the hypothetical future resident would be protective of potential 
risks and hazards to future workers.  



 
 

BRA Report for the Ballard Mine  Page 6-6 
November 2014 

 

 It is possible that some biota consumption pathways not quantitatively evaluated for a particular 
receptor could be applicable to that receptor. For example, a hypothetical future resident and a 
recreational camper/hiker could also hunt, and a hypothetical future resident could also consume 
aquatic plants. The uncertainty in estimated human health risks for these additional biota pathways 
are low because these additional pathways are evaluated for other receptors such as the recreational 
hunter and Native American. 
 

 Although fish are not present in the ephemeral streams and ponds at Ballard Mine, information in 
current literature suggests that amphibians in aquatic environments (including those present at 
Ballard Mine) could still be significantly exposed to selenium in prey items.  Chapman et al. (2010) 
suggests that there is likely significant assimilation of selenium by amphibians in the aquatic 
environment through food chain uptake, as opposed to via direct exposure to water and sediment.  
Chapman et al. also notes that even though a potentially significant uptake through food items is 
possible, there is much more research needed to be able to adequately quantify selenium uptake and 
resulting hazards that such uptake poses to amphibians.  Despite the difficulties risk assessors face in 
the quantification of the amount of COPECs that amphibians or fish may be exposed to through 
food chain uptake, the absence of dietary exposure hazard quantification for adult amphibians at 
Ballard Mine presents an understatement of risk to amphibians.  However, because the comparison 
of measured COPECs in surface water to water quality criteria is based on chronic aquatic life 
criteria, the hazard estimates calculated for amphibians is therefore expected to be protective of both 
acute and chronic effects to amphibians.  As a result, any possible underestimation of risk to either 
juvenile or adult amphibian consumers is likely to be low.   

 

 It should be noted that any wildlife or livestock exposure models not including potential COPC 
concentrations in milk vetch or other selenium hyperaccumulators may underestimate risks to 
livestock. The primary livestock species that currently graze, or have historically grazed, on 
reclaimed mine sites in the Phosphate Resource Area are beef cattle and sheep.  In order to attempt 
to minimize the uncertainty in modeling uptake and effects to specific livestock animals, it was 
assumed that one livestock indicator receptor would be sufficient to quantify potential hazards to 
livestock.  Beef cattle are more sensitive to selenium toxicity than are sheep, but cattle have a 
preference for grasses.  As a result, there are fewer documented cases of toxicity or mortality in beef 
cattle that have grazed on the Sites.  Beef cattle grazing on State and federal lands are a beneficial use 
of these lands, and the Sites are particularly attractive for cattle grazing due to the grass mixtures that 
are used for re-vegetation during post-mining reclamation.  While the perception is that sheep are 
the most sensitive livestock species to Site contaminants in plants, in actuality, they have a dietary 
preference for forbs that may include selenium hyperaccumulator species.  Thus, toxic episodes 
involving sheep have occurred more often during authorized or unauthorized grazing on the 
Sites.  As noted in Section 5.2.1.1, however, sheep grazing on the P4 Mine Sites is not allowed under 
current Site management practices.  In addition, P4 has an active hyperaccumulator plant species 
eradication program to limit selenium uptake and toxicity in livestock and wildlife through plant 
consumption.  Based on this rationale, uncertainty in risk results for livestock exposure models 
which do not include potential COPC concentrations in milk vetch or other selenium 
hyperaccumulators is considered to be low. 
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7.0 CONCLUSIONS 

7.1 Tier I Human Health Risk Summary 

Tier I, screening-level HHRA risk estimates were calculated for a current/future Native American, 
current/future seasonal rancher and hypothetical future resident exposed to COPCs in environmental media 
at the Ballard Mine, based on RME assumptions.  Tier I RME ILCR and noncancer HI estimates for all 
three of these receptors were in excess of IDEQ’s and USEPA’s acceptable risk criteria of 1 x10-5 and 1 x 
10-4 to 1 x 10-6, respectively, and acceptable noncancer HI of 1 as shown on Table A7-1.  It is worth noting 
that Tier I RME ILCR and noncancer HI estimates calculated for the above receptors using background 
concentrations were also in excess of IDEQ’s and USEPA’s acceptable cancer risk and noncancer hazard 
criteria.   

Tier I HHRA risk estimates were calculated for a hypothetical future resident exposed to COPCs in 
environmental media at the Ballard Shop, based on RME assumptions.  Tier I RME ILCR and noncancer 
HI estimates for the hypothetical future resident are in excess of IDEQ’s and USEPA’s acceptable risk and 
hazard criteria, as shown in Table A7-2.  Tier I risk drivers for the hypothetical future resident are also 
presented in Table A7-2.  Based on results of the Tier I HHRA, both the Ballard Mine and Ballard Shop are 
further evaluated in a Tier II HHRA. 

7.2 Tier II Human Health Risk Summary 

Tier II, baseline HHRA risk estimates were calculated for a current/future Native American, hypothetical 
future resident, current/future seasonal rancher, current/future recreational hunter, and current/future 
recreational camper/hiker exposed to COPCs in environmental media at the Ballard Mine, based on both 
RME and CTE assumptions.  Tier II, baseline HHRA risk estimates were also calculated for these receptors 
based on background concentrations of COPCs under RME and CTE assumptions, and incremental risk 
estimates above background were calculated.  Site-related and incremental Tier II RME and CTE ILCR and 
noncancer HI estimates for the current/future Native American, current/future seasonal rancher and 
hypothetical future resident are in excess of IDEQ’s and USEPA’s acceptable risk and hazard criteria.  Tier 
II RME risk drivers for each receptor and medium are presented in Table A7-3.  Site-related and 
incremental Tier II RME and CTE ILCR and noncancer HI estimates for the current/future recreational 
hunter and current/future recreational camper/hike are below IDEQ’s and USEPA’s acceptable risk and 
hazard criteria. 
 
Tier II, baseline HHRA risk estimates were calculated for a hypothetical future resident exposed to COPCs 
in environmental media at the Ballard Shop, based on both RME and CTE assumptions.  The Tier II RME 
ILCR estimate for the hypothetical future resident of 1 x10-5 exceeds the IDEQ acceptable risk criterion, 
but is within the USEPA’s acceptable risk range, as shown in Table A7-4.  Tier II risk drivers for the 
hypothetical future resident are also presented in Table A7-4.  The Tier II CTE ILCR estimate for the 
hypothetical future resident of 3 x 10-6 is below the IDEQ acceptable risk criterion, and is within the 
USEPA’s acceptable risk range.  Tier II RME and CTE noncancer HI estimates for the hypothetical future 
resident exceed the IDEQ and USEPA acceptable noncancer hazard criterion. 

7.3 Tier I Ecological Hazard Summary 

Tier I NOAEL-based screening-level ecological hazard estimates were calculated for amphibians exposed to 
COPECs in surface water at the Ballard Mine; and terrestrial and riparian upper trophic level ecological 
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receptors exposed to combined media at the Ballard Mine, Ballard Shop, and background locations.  
Chemical-specific HQs for amphibians exposed to dissolved surface water COPECs at the Ballard Mine in 
excess of IDEQ’s and USEPA’s acceptable hazard criterion of 1 were calculated for barium, boron, 
cadmium, manganese, and uranium, as shown in Table A4-20.  The chemical-specific HQ for amphibians 
exposed to total surface water COPECs at the Ballard Mine in excess of IDEQ’s and USEPA’s acceptable 
hazard criterion of 1 was calculated for selenium, as shown in Table A4-20.  NOAEL-based Tier I HQ 
estimates in excess of 1 were calculated for the following receptors at the Ballard Mine: long-tailed vole, 
American goldfinch, deer mouse, raccoon, American robin, mallard duck, mink, coyote, great blue heron 
and northern harrier, as shown in Table A7-5.  Tier I risk drivers for each receptor and medium are also 
presented in Table A7-5.  Ecological COPECs with NOAEL-based Tier I HQ estimates in excess of 1 are: 
antimony, arsenic, cadmium, chromium, copper, manganese, molybdenum, nickel, selenium, silver, thallium, 
uranium, vanadium and zinc.  NOAEL-based Tier I HQ estimates for the elk are below 1. 
 
NOAEL-based Tier I HQ estimates in excess of 1 were calculated for the long-tailed vole at the Ballard 
Shop, as shown in Table A7-6.  1,2,4-trimethylbenzene was the only ecological COPEC with a NOAEL-
based Tier I HQ estimate in excess of 1.  NOAEL-based Tier I HQ estimates for the American goldfinch, 
deer mouse and American robin are equal to or below 1. 
 
Endpoint-specific, NOAEL-based Tier I HQ estimates in excess of 1 were calculated for the following 
receptors at background locations: long-tailed vole, American goldfinch, deer mouse, American robin, and 
mink.  Primary contributors to NOAEL-based, Tier I HI estimates in excess of 1 are: antimony, cadmium, 
chromium, copper, manganese, molybdenum, nickel, selenium, thallium, and vanadium.  NOAEL-based 
Tier I HQ estimates for the elk, raccoon, mallard, coyote, great blue heron and northern harrier are below 1. 

7.4 Tier II Ecological Hazard Summary 

Tier II NOAEL-based and LOAEL-based ecological hazard estimates were calculated for terrestrial and 
riparian upper trophic level ecological receptors exposed to combined media at the Ballard Mine, Ballard 
Shop, and background locations.  NOAEL-based Tier II HQ estimates in excess of 1 were calculated for 
the following receptors at the Ballard Mine: long-tailed vole, American goldfinch, deer mouse, raccoon, 
American robin, mallard duck, mink, coyote, great blue heron and northern harrier, as shown in Table A7-
7.  COPECs with NOAEL-based Tier II HQ estimates in excess of 1 are: antimony, cadmium, chromium, 
copper, molybdenum, nickel, selenium, thallium, uranium, vanadium and zinc.  LOAEL-based Tier II HQ 
estimates in excess of 1 were calculated for the following receptors at the Ballard Mine: long-tailed vole, 
American goldfinch, deer mouse, raccoon, American robin, mallard, mink, great blue heron and northern 
harrier.  COPECs with LOAEL-based Tier II HQ estimates in excess of 1 are: antimony, cadmium, 
chromium, copper, molybdenum, nickel, selenium, thallium, vanadium and zinc.  LOAEL-based Tier II HQ 
estimates for the coyote are below 1, as shown in Table A7-7.   
 
NOAEL-based and LOAEL-based Tier II HQ estimates in excess of 1 were calculated for the long-tailed 
vole at the Ballard Shop, as shown in Table A7-8.  1,2,4-trimethylbenzene was the only COPEC with 
NOAEL-based and LOAEL-based Tier II HQs above 1.  NOAEL-based and LOAEL-based Tier II HQ 
estimates for the American goldfinch, deer mouse and American robin are below 1. 
 
NOAEL-based Tier II HQ estimates in excess of 1 were calculated for the following receptors at 
background locations: long-tailed vole, American goldfinch, deer mouse, American robin and mink.  
COPECs with NOAEL-based Tier II HQ estimates in excess of 1 are: antimony, cadmium, chromium, 
copper, manganese, molybdenum, nickel, selenium, thallium, and vanadium.  NOAEL-based Tier II HQ 
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estimates for the raccoon, mallard, coyote, great blue heron and northern harrier are below 1.  LOAEL-
based Tier II HQ estimates in excess of 1 were calculated for the following receptors at background 
locations: long-tailed vole, American goldfinch, deer mouse, and mink.  COPECs with LOAEL-based Tier 
II HQ estimates in excess of 1 are: antimony, chromium, copper, manganese, nickel, selenium, thallium and 
vanadium.  LOAEL-based Tier II HQ estimates for the raccoon, American robin, mallard, coyote, great 
blue heron and northern harrier are below 1. 

7.5 Livestock Hazard Summary 

NOAEL-based Tier I HQ estimates in excess of 1 were calculated for cattle at the Ballard Mine for 
molybdenum, selenium and thallium, as shown in Table A7-9.  Selenium was the only LCOPC with 
NOAEL-based and LOAEL-based Tier II HQ estimates in excess of 1 for cattle at the Ballard Mine.  
 
NOAEL-based Tier I, NOAEL-based Tier II and LOAEL-based Tier II HQ estimates were below 1 for 
cattle at background locations.
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Table A2-1

Data Summary for Metals in Upland Soil

Ballard Mine

Number

 of

Number

 of

Detection 

Frequency

Maximum 

Detection 

Limit for Non-

detects

Minimum 

Detection Limit 

for Non-

detects

Maximum 

Detected 

Concentration

Minimum 

Detected 

Concentration

Mean 

Detected

Concentration

Standard 

Deviation for 

Detected 

Results

Analyte Samples Detections (%) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg)

Antimony 94 89 94.7 0.725 0.357 10.9 0.621 4.61 2.84

Arsenic 94 94 100 NA NA 45.5 3.51 20.0 10.5

Boron 94 77 81.9 9.61 1.73 34.7 2.02 15.3 9.04

Cadmium 104 104 100 NA NA 167 1.44 32.7 29.0

Calcium 9 9 100 NA NA 7.30 1.20 2.75 1.83
Chromium 104 102 98.1 0.500 0.500 594 0.600 230 164

Cobalt 94 94 100 NA NA 25.6 2.54 7.11 2.98

Copper 104 104 100 NA NA 174 6.80 69.8 40.8

Iron 10 10 100 NA NA 77.2 9.90 29.2 19.4

Magnesium 9 9 100 NA NA 2.00 0.180 0.631 0.556
Manganese 104 104 100 NA NA 5,180 0.700 423 684

Mercury 94 94 100 NA NA 0.892 0.0247 0.278 0.156

Molybdenum 104 89 85.6 1.13 0.500 48.7 2.36 20.5 12.2

Nickel 104 104 100 NA NA 635 4.80 186.5 116

Potassium 9 9 100 NA NA 0.600 0.0600 0.269 0.189

Selenium 130 129 99.2 0.0100 0.0100 209 0.120 38.0 41.5

Sodium 9 9 100 NA NA 1.70 0.100 0.362 0.505

Silver 94 94 100 NA NA 14.4 0.104 3.90 2.96

Thallium 94 94 100 NA NA 3.68 0.176 1.08 0.709
Uranium 94 94 100 NA NA 87.1 1.10 29.8 18.9

Vanadium 104 104 100 NA NA 808 1.60 200 192

Zinc 104 104 100 NA NA 1,810 38.5 764 440

Notes:

% - percent

mg/kg - milligram per kilogram

NA - not applicable



Table A2-2

Data Summary for Organics in 0-10 Feet Below Ground Surface Upland Soil

Ballard Shop

Number

 of

Number

 of

Detection 

Frequency

Maximum 

Detection 

Limit for Non-

detects

Minimum 

Detection 

Limit for Non-

detects

Maximum 

Detected 

Concentration

Minimum 

Detected 

Concentration

Mean 

Detected

Concentration

Standard 

Deviation 

for 

Detected 

Analyte Samples Detections (%) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg)

Polynuclear Aromatic Hydrocarbons

2-Methylnaphthalene 8 2 25.0 0.101 0.0943 6.54 5.43 5.99 0.785

Acenaphthene 8 1 12.5 0.101 0.0943 0.370 0.370 0.370 NA

Fluorene 8 2 25.0 0.101 0.0943 0.688 0.550 0.619 0.0976

Naphthalene 8 3 37.5 0.000620 0.000570 4.44 0.00266 2.00 2.25

Phenanthrene 8 2 25.0 0.101 0.0943 2.11 0.960 1.54 0.813

Pyrene 8 1 12.5 0.101 0.0943 0.153 0.153 0.153 NA

Volatile Organic Compounds

1,1,1-Trichloroethane 8 4 50.0 0.000620 0.000570 0.0129 0.00690 0.0102 0.00253

1,1-Dichloroethane 8 1 12.5 0.00123 0.00115 0.00131 0.00131 0.00131 NA

1,1-Dichloroethene 8 2 25.0 0.000620 0.000570 0.000726 0.000712 0.000719 0.00000990

1,2,4-Trimethylbenzene 8 3 37.5 0.000620 0.000570 9.82 0.00487 3.92 5.20

1,3,5-Trimethylbenzene 8 3 37.5 0.000620 0.000570 2.92 0.00449 1.30 1.48

2-Butanone (MEK) 8 1 12.5 0.00298 0.00286 0.0251 0.0251 0.0251 NA

Acetone 8 1 12.5 0.00597 0.00571 0.0974 0.0974 0.0974 NA

cis-1,2-Dichloroethene 8 3 37.5 0.000590 0.000570 0.107 0.0115 0.0631 0.0482

Ethylbenzene 8 1 12.5 0.000620 0.000570 0.552 0.552 0.552 NA

Isopropylbenzene 8 3 37.5 0.000590 0.000570 0.276 0.000783 0.120 0.141

m,p-Xylene (Sum of isomers) 8 3 37.5 0.000620 0.000570 2.34 0.000788 0.821 1.32

Methylene chloride 8 2 25.0 0.00119 0.00114 0.00304 0.00264 0.00284 0.000283

n-Butylbenzene 8 2 25.0 0.000620 0.000570 2.71 1.03 1.87 1.19

n-Propylbenzene 8 3 37.5 0.000620 0.000570 0.773 0.000594 0.314 0.407

o-Xylene 8 3 37.5 0.000620 0.000570 0.951 0.000562 0.355 0.519

p-Cymene (P-Isopropyltoluene) 8 4 50.0 0.000590 0.000570 0.815 0.000880 0.294 0.386

sec-Butylbenzene 8 4 50.0 0.000590 0.000570 0.566 0.000608 0.233 0.279
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Table A2-2

Data Summary for Organics in 0-10 Feet Below Ground Surface Upland Soil

Ballard Shop

Number

 of

Number

 of

Detection 

Frequency

Maximum 

Detection 

Limit for Non-

detects

Minimum 

Detection 

Limit for Non-

detects

Maximum 

Detected 

Concentration

Minimum 

Detected 

Concentration

Mean 

Detected

Concentration

Standard 

Deviation 

for 

Detected 

Analyte Samples Detections (%) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg)

t-Butylbenzene 8 3 37.5 0.000590 0.000570 0.124 0.00210 0.0760 0.0650

Tetrachloroethene (PCE) 8 1 12.5 0.000620 0.000570 0.00179 0.00179 0.00179 NA

trans-1,2-Dichloroethene 8 1 12.5 0.000600 0.000570 0.00114 0.00114 0.00114 NA

Trichloroethene (TCE) 8 1 12.5 0.000600 0.000570 0.00270 0.00270 0.00270 NA

Notes:

% - percent

mg/kg - milligram per kilogram

NA - not applicable
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Table A2-3

Data Summary for Organics in 0-6 Feet Below Ground Surface Upland Soil

Ballard Shop

Number

 of

Number

 of

Detection 

Frequency

Maximum 

Detection 

Limit for Non-

detects

Minimum 

Detection 

Limit for Non-

detects

Maximum 

Detected 

Concentration

Minimum 

Detected 

Concentration

Mean 

Detected

Concentration

Standard 

Deviation 

for 

Detected 

Analyte Samples Detections (%) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg)

Polynuclear Aromatic Hydrocarbons

2-Methylnaphthalene 3 1 33.3 0.0960 0.0947 6.54 6.54 6.54 NA

Acenaphthene 3 1 33.3 0.0960 0.0947 0.370 0.370 0.370 NA

Fluorene 3 1 33.3 0.0960 0.0947 0.688 0.688 0.688 NA

Naphthalene 3 1 33.3 0.000580 0.000570 4.44 4.44 4.44 NA

Phenanthrene 3 1 33.3 0.0960 0.0947 2.11 2.11 2.11 NA

Pyrene 3 1 33.3 0.0960 0.0947 0.153 0.153 0.153 NA

Volatile Organic Compounds

1,1,1-Trichloroethane 3 2 66.7 0.000580 0.000580 0.0129 0.0112 0.0121 0.00120

1,1-Dichloroethene 3 1 33.3 0.000580 0.000570 0.000712 0.000712 0.000712 NA

1,2,4-Trimethylbenzene 3 1 33.3 0.000580 0.000570 9.82 9.82 9.82 NA

1,3,5-Trimethylbenzene 3 1 33.3 0.000580 0.000570 2.92 2.92 2.92 NA

cis-1,2-Dichloroethene 3 1 33.3 0.000580 0.000570 0.0708 0.0708 0.0708 NA

Ethylbenzene 3 1 33.3 0.000580 0.000570 0.552 0.552 0.552 NA

Isopropylbenzene 3 1 33.3 0.000580 0.000570 0.276 0.276 0.276 NA

m,p-Xylene (Sum of isomers) 3 1 33.3 0.000580 0.000570 2.34 2.34 2.34 NA

n-Butylbenzene 3 1 33.3 0.000580 0.000570 2.71 2.71 2.71 NA

n-Propylbenzene 3 1 33.3 0.000580 0.000570 0.773 0.773 0.773 NA

o-Xylene 3 1 33.3 0.000580 0.000570 0.951 0.951 0.951 NA

p-Cymene (P-Isopropyltoluene) 3 1 33.3 0.000580 0.000570 0.815 0.815 0.815 NA

sec-Butylbenzene 3 1 33.3 0.000580 0.000570 0.566 0.566 0.566 NA

t-Butylbenzene 3 1 33.3 0.000580 0.000570 0.124 0.124 0.124 NA
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Table A2-3

Data Summary for Organics in 0-6 Feet Below Ground Surface Upland Soil

Ballard Shop

Number

 of

Number

 of

Detection 

Frequency

Maximum 

Detection 

Limit for Non-

detects

Minimum 

Detection 

Limit for Non-

detects

Maximum 

Detected 

Concentration

Minimum 

Detected 

Concentration

Mean 

Detected

Concentration

Standard 

Deviation 

for 

Detected 

Analyte Samples Detections (%) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg)

Notes:

% - percent

mg/kg - milligram per kilogram

NA - not applicable
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Table A2-4

Data Summary for Metals in Riparian Soil

Ballard Mine

Number

 of

Number

 of

Detection 

Frequency

Maximum 

Detection 

Limit for Non-

detects

Minimum 

Detection Limit 

for Non-

detects

Maximum 

Detected 

Concentration

Minimum 

Detected 

Concentration

Mean 

Detected

Concentration

Standard 

Deviation for 

Detected 

Results

Analyte Samples Detections (%) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg)

Antimony 14 8 57.1 3.00 3.00 6.40 3.00 4.69 1.38

Arsenic 14 14 100 NA NA 8.91 1.83 4.47 2.41

Boron 14 14 100 NA NA 14.4 8.30 11.2 1.76

Cadmium 44 44 100 NA NA 131 0.440 16.7 30.9

Chromium 44 44 100 NA NA 2,780 13.9 200 460

Cobalt 14 14 100 NA NA 7.78 2.33 5.25 1.66
Copper 44 44 100 NA NA 272 7.00 40.3 47.0

Manganese 14 14 100 NA NA 876 52.4 422 305

Mercury 14 14 100 NA NA 0.109 0.0310 0.0604 0.0196

Molybdenum 44 35 79.5 0.500 0.500 48.6 0.330 9.34 14.7

Nickel 44 44 100 NA NA 1,620 10.7 108 264

Selenium 44 40 90.9 0.500 0.500 570 0.700 34.5 92.0
Silver 14 14 100 NA NA 1.55 0.166 0.572 0.456

Thallium 14 14 100 NA NA 0.681 0.164 0.292 0.177

Uranium 14 14 100 NA NA 8.90 2.23 4.30 2.35

Vanadium 44 44 100 NA NA 773 22.2 123 167
Zinc 44 44 100 NA NA 2,580 43.0 376 482

Notes:

% - percent

mg/kg - milligram per kilogram

NA - not applicable



Table A2-5

Data Summary for Metals in Upland Vegetation

Ballard Mine

Plant Type

Number

 of

Number

 of

Detection 

Frequency

Maximum 

Detection 

Limit for Non-

detects

Minimum 

Detection Limit 

for Non-

detects

Maximum 

Detected 

Concentration

Minimum 

Detected 

Concentration

Mean 

Detected

Concentration

Standard 

Deviation for 

Detected 

Results

Analyte Samples Detections (%) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg)

Non-Culturally Significant Plants

Arsenic 111 100 90.1 6.72 0.0688 14.2 0.0750 0.740 2.05
Boron 111 106 95.5 2.48 2.38 44.1 2.48 10.2 7.43
Cadmium 112 112 100 NA NA 4.54 0.0825 1.19 0.997
Chromium 111 111 100 NA NA 12.3 0.707 2.38 1.65
Cobalt 111 6 5.41 0.125 0.111 0.279 0.124 0.169 0.0654
Copper 112 112 100 NA NA 11.3 2.68 5.41 1.65
Manganese 111 111 100 NA NA 99.2 3.91 32.8 16.9
Mercury 104 16 15.4 0.0500 0.00916 0.0483 0.0100 0.0252 0.0117
Molybdenum 112 102 91.1 1.50 1.45 425 1.96 14.5 42.7
Nickel 111 111 100 NA NA 28.7 0.551 4.87 5.17
Selenium 143 137 95.8 0.500 0.500 366 0.304 27.7 42.1
Silver 111 8 7.21 0.0500 0.0444 0.162 0.0501 0.0755 0.0380
Thallium 111 92 82.9 0.0100 0.00917 0.594 0.0116 0.121 0.124
Uranium, Total 111 7 6.31 0.122 0.0888 0.679 0.105 0.291 0.205
Vanadium 111 111 100 NA NA 7.06 0.162 0.808 1.09
Zinc 112 112 100 NA NA 250 12.8 55.6 34.9

Culturally Significant Plants 
a

Arsenic 17 5 29.4 0.374 0.0688 5.16 0.103 2.14 2.50
Boron 17 17 100 NA NA 50.8 8.46 24.0 13.9
Cadmium 17 16 94.1 0.0249 0.0249 3.83 0.0257 1.04 1.23
Chromium 17 17 100 NA NA 2.14 0.848 1.56 0.346
Cobalt 17 2 11.8 0.623 0.115 0.197 0.168 0.183 0.0205
Copper 17 17 100 NA NA 17.7 3.47 7.60 3.57
Manganese 17 17 100 NA NA 559 9.93 104 144
Mercury 16 8 50.0 0.0489 0.00954 0.127 0.0151 0.0432 0.0358
Molybdenum 17 3 17.6 1.50 1.41 2.15 1.70 1.89 0.233
Nickel 17 17 100 NA NA 8.59 0.565 2.51 1.94
Selenium 17 17 100 NA NA 189 0.365 13.3 45.4
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Table A2-5

Data Summary for Metals in Upland Vegetation

Ballard Mine

Plant Type

Number

 of

Number

 of

Detection 

Frequency

Maximum 

Detection 

Limit for Non-

detects

Minimum 

Detection Limit 

for Non-

detects

Maximum 

Detected 

Concentration

Minimum 

Detected 

Concentration

Mean 

Detected

Concentration

Standard 

Deviation for 

Detected 

Results

Analyte Samples Detections (%) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg)

Silver 17 1 5.88 0.0500 0.0459 0.429 0.429 0.429 NA
Thallium 17 2 11.8 0.0100 0.00917 0.0145 0.0100 0.0123 0.00318
Vanadium 17 14 82.4 0.623 0.612 0.854 0.232 0.505 0.184
Zinc 17 17 100 NA NA 172 11.0 49.7 39.5

All Plants

Arsenic 128 105 82.0 6.72 0.0688 14.2 0.0750 0.806 2.09
Boron 128 123 96.1 2.48 2.38 50.8 2.48 12.1 9.79
Cadmium 129 128 99.2 0.0249 0.0249 4.54 0.0257 1.17 1.02
Chromium 128 128 100 NA NA 12.3 0.707 2.27 1.56
Cobalt 128 8 6.25 0.623 0.111 0.279 0.124 0.172 0.0562
Copper 129 129 100 NA NA 17.7 2.68 5.70 2.13
Manganese 128 128 100 NA NA 559 3.91 42.2 58.8
Mercury 120 24 20.0 0.0500 0.00916 0.127 0.0100 0.0312 0.0236
Molybdenum 129 105 81.4 1.50 1.41 425 1.70 14.1 42.2
Nickel 128 128 100 NA NA 28.7 0.551 4.56 4.93
Selenium 160 154 96.3 0.500 0.500 366 0.304 26.2 42.6
Silver 128 9 7.03 0.0500 0.0444 0.429 0.0501 0.115 0.123
Thallium 128 94 73.4 0.0100 0.00917 0.594 0.0100 0.118 0.124
Uranium, Total 128 7 5.47 0.122 0.0888 0.679 0.105 0.291 0.205
Vanadium 128 125 97.7 0.623 0.612 7.06 0.162 0.774 1.03
Zinc 129 129 100 NA NA 250 11.0 54.9 35.4

Notes:

% - percent
mg/kg - milligram per kilogram
NA - not applicable

a The culturally significant species sampled include: chokecherry (Prunus virginiana ), mountain strawberry (Symphoricarpos oreophilus ), quaking aspen (Populus 

tremuloides ), and big sagebrush (Artemisia tridentata ).
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Table A2-6

Data Summary for Metals in Riparian Vegetation

Ballard Mine

Number

 of

Number

 of

Detection 

Frequency

Maximum 

Detection 

Limit for Non-

detects

Minimum 

Detection Limit 

for Non-

detects

Maximum 

Detected 

Concentration

Minimum 

Detected 

Concentration

Mean 

Detected

Concentration

Standard 

Deviation 

for 

Detected 

Analyte Samples Detections (%) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg)

Cadmium 27 27 100 NA NA 11.1 0.0900 1.18 2.23

Copper 27 27 100 NA NA 6.30 1.20 3.54 1.23

Molybdenum 27 26 96.3 0.0500 0.0500 45.9 0.330 3.97 8.76

Selenium 27 19 70.4 0.500 0.500 40.0 0.600 10.8 9.83

Zinc 27 27 100 NA NA 131 13.0 37.0 27.0

Notes:

% - percent

mg/kg - milligram per kilogram

NA - not applicable



Table A2-7

Data Summary for Metals in Surface Water

Ballard Mine

Number

 of

Number

 of

Detection 

Frequency

Maximum 

Detection Limit 

for Non-

detects

Minimum 

Detection Limit 

for Non-

detects

Maximum 

Detected 

Concentration

Minimum 

Detected 

Concentration

Mean 

Detected

Concentration

Standard 

Deviation for 

Detected 

Results

Analyte Samples Detections (%) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L)

Aluminum, dissolved, all locations 73 23 31.5 0.0600 0.0300 0.350 0.0300 0.0997 0.0913

Upstream 46 13 28.3 0.0600 0.0300 0.230 0.0400 0.0764 0.0592

Downstream 16 4 25.0 0.0500 0.0300 0.120 0.0300 0.0825 0.0411

Pond 11 6 54.5 0.0300 0.0300 0.350 0.0300 0.162 0.145

Antimony, Dissolved, all locations 63 17 27.0 0.00300 0.000400 0.00240 0.000400 0.000762 0.000573

Upstream 37 7 18.9 0.000800 0.000400 0.000800 0.000500 0.000636 0.000111

Downstream 15 4 26.7 0.00300 0.000400 0.00240 0.000400 0.00135 0.00105

Pond 11 6 54.5 0.000400 0.000400 0.000600 0.000400 0.000517 0.0000753

Arsenic, Dissolved, all locations 63 40 63.5 0.000500 0.000500 0.0556 0.000500 0.0100 0.0119

Upstream 37 24 64.9 0.000500 0.000500 0.0556 0.000500 0.0141 0.0135

Downstream 15 6 40.0 0.000500 0.000500 0.0150 0.000600 0.00344 0.00565

Pond 11 10 90.9 0.000500 0.000500 0.0118 0.00100 0.00400 0.00325

Barium, Dissolved, all locations 62 58 93.5 0.00300 0.00300 0.0950 0.00600 0.0397 0.0179

Upstream 37 37 100 NA NA 0.0950 0.0220 0.0480 0.0153

Downstream 14 14 100 NA NA 0.0510 0.0140 0.0303 0.0107

Pond 11 7 63.6 0.00300 0.00300 0.0240 0.00600 0.0149 0.00703

Beryllium, Dissolved, all locations 62 0 0 0.00400 0.00200 0 0 NA NA

Upstream 37 0 0 0.00400 0.00200 0 0 NA NA

Downstream 14 0 0 0.00200 0.00200 0 0 NA NA

Pond 11 0 0 0.00200 0.00200 0 0 NA NA

Boron, Dissolved, all locations 32 27 84.4 0.0100 0.0100 0.0500 0.0100 0.0286 0.0113

Upstream 23 19 82.6 0.0100 0.0100 0.0500 0.0100 0.0314 0.0117

Downstream 4 4 100 NA NA 0.0286 0.0200 0.0222 0.00430

Pond 5 4 80.0 0.0100 0.0100 0.0300 0.0100 0.0217 0.0100

1 of 5



Table A2-7

Data Summary for Metals in Surface Water

Ballard Mine

Number

 of

Number

 of

Detection 

Frequency

Maximum 

Detection Limit 

for Non-

detects

Minimum 

Detection Limit 

for Non-

detects

Maximum 

Detected 

Concentration

Minimum 

Detected 

Concentration

Mean 

Detected

Concentration

Standard 

Deviation for 

Detected 

Results

Analyte Samples Detections (%) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L)

Cadmium, dissolved, all locations 184 58 31.5 0.00150 0.000100 0.00440 0.0000350 0.000837 0.000771

Upstream 111 36 32.4 0.00150 0.000100 0.00440 0.000100 0.000780 0.000867

Downstream 54 3 5.56 0.000600 0.000100 0.000700 0.0000350 0.000278 0.000367

Pond 19 19 100 NA NA 0.00210 0.000100 0.00103 0.000552

Calcium, dissolved, all locations 187 187 100 NA NA 496 11.5 133 116

Upstream 111 111 100 NA NA 496 57.7 188 122

Downstream 57 57 100 NA NA 104 23.2 56.1 15.5

Pond 19 19 100 NA NA 196 11.5 44.2 48.1

Chromium, dissolved, all locations 126 70 55.6 0.00500 0.000100 0.00900 0.000100 0.00133 0.00183

Upstream 78 42 53.8 0.00500 0.000100 0.00300 0.000100 0.000902 0.000672

Downstream 34 15 44.1 0.000200 0.000100 0.00241 0.000100 0.000600 0.000630

Pond 14 13 92.9 0.000100 0.000100 0.00900 0.000300 0.00355 0.00324

Cobalt, Dissolved, all locations 63 1 1.59 0.0200 0.0100 0.00563 0.00563 0.00563 NA

Upstream 37 0 0 0.0200 0.0100 0 0 NA NA

Downstream 15 1 6.67 0.0100 0.0100 0.00563 0.00563 0.00563 NA

Pond 11 0 0 0.0200 0.0100 0 0 NA NA

Copper, Dissolved, all locations 63 4 6.35 0.0200 0.0100 0.380 0.000705 0.105 0.183

Upstream 37 2 5.41 0.0200 0.0100 0.380 0.0200 0.200 0.255

Downstream 15 1 6.67 0.0100 0.0100 0.000705 0.000705 0.000705 NA

Pond 11 1 9.09 0.0100 0.0100 0.0200 0.0200 0.0200 NA

Iron, dissolved, all locations 93 34 36.6 0.0400 0.0200 0.390 0.0287 0.0724 0.0665

Upstream 54 12 22.2 0.0400 0.0200 0.390 0.0297 0.0840 0.0999

Downstream 28 19 67.9 0.0250 0.0200 0.155 0.0287 0.0570 0.0295

Pond 11 3 27.3 0.0200 0.0200 0.170 0.0600 0.123 0.0569
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Table A2-7

Data Summary for Metals in Surface Water

Ballard Mine

Number

 of

Number

 of

Detection 

Frequency

Maximum 

Detection Limit 

for Non-

detects

Minimum 

Detection Limit 

for Non-

detects

Maximum 

Detected 

Concentration

Minimum 

Detected 

Concentration

Mean 

Detected

Concentration

Standard 

Deviation for 

Detected 

Results

Analyte Samples Detections (%) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L)

Lead, Dissolved, all locations 62 3 4.84 0.000200 0.000100 0.000300 0.000100 0.000233 0.000115

Upstream 37 2 5.41 0.000200 0.000100 0.000300 0.000100 0.000200 0.000141

Downstream 14 1 7.14 0.000100 0.000100 0.000300 0.000300 0.000300 NA

Pond 11 0 0 0.000100 0.000100 0 0 NA NA

Magnesium, dissolved, all locations 187 187 100 NA NA 98.2 1.90 27.9 25.1

Upstream 111 111 100 NA NA 98.2 14.9 39.4 26.5

Downstream 57 57 100 NA NA 27.7 3.40 11.3 4.72

Pond 19 19 100 NA NA 46.6 1.90 10.6 11.3

Manganese, dissolved, all locations 74 67 90.5 0.00250 0.000500 2.63 0.000500 0.0848 0.332

Upstream 46 39 84.8 0.00250 0.000500 0.441 0.000500 0.0429 0.0871

Downstream 17 17 100 NA NA 2.63 0.00270 0.230 0.637

Pond 11 11 100 NA NA 0.0309 0.00140 0.00892 0.00827

Mercury, Dissolved, all locations 63 3 4.76 0.000200 0.0000200 0.000500 0.000200 0.000333 0.000153

Upstream 37 2 5.41 0.000200 0.000200 0.000300 0.000200 0.000250 0.0000707

Downstream 15 1 6.67 0.000200 0.0000200 0.000500 0.000500 0.000500 NA

Pond 11 0 0 0.000200 0.000200 0 0 NA NA

Molybdenum, Dissolved, all locations 63 13 20.6 0.0200 0.0100 0.160 0.000900 0.0355 0.0536

Upstream 37 8 21.6 0.0200 0.0100 0.160 0.0100 0.0500 0.0652

Downstream 15 2 13.3 0.0100 0.0100 0.0200 0.000900 0.0105 0.0135

Pond 11 3 27.3 0.0100 0.0100 0.0200 0.0100 0.0133 0.00577

Nickel, dissolved, all locations 138 129 93.5 0.00500 0.000200 0.0665 0.000500 0.00759 0.00901

Upstream 79 71 89.9 0.00500 0.000200 0.0665 0.000500 0.00911 0.0109

Downstream 40 39 97.5 0.000600 0.000600 0.0101 0.000500 0.00313 0.00247

Pond 19 19 100 NA NA 0.0252 0.00100 0.0110 0.00618
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Table A2-7

Data Summary for Metals in Surface Water

Ballard Mine

Number

 of

Number

 of

Detection 

Frequency

Maximum 

Detection Limit 

for Non-

detects

Minimum 

Detection Limit 

for Non-

detects

Maximum 

Detected 

Concentration

Minimum 

Detected 

Concentration

Mean 

Detected

Concentration

Standard 

Deviation for 

Detected 

Results

Analyte Samples Detections (%) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L)

Potassium, dissolved, all locations 143 136 95.1 0.300 0.300 16.8 0.300 2.44 2.45

Upstream 85 81 95.3 0.300 0.300 9.00 0.300 1.79 1.45

Downstream 39 37 94.9 0.300 0.300 16.8 0.500 3.39 3.64

Pond 19 18 94.7 0.300 0.300 10.3 1.20 3.43 2.22

Selenium, total, all locations 187 165 88.2 0.00100 0.000500 2.84 0.000758 0.334 0.479

Upstream 111 111 100 NA NA 2.84 0.00200 0.466 0.525

Downstream 57 36 63.2 0.00100 0.000500 0.122 0.000758 0.0166 0.0250

Pond 19 18 94.7 0.00100 0.00100 1.07 0.00100 0.157 0.269

Silver, Dissolved, all locations 63 1 1.59 0.0200 0.00000800 0.0100 0.0100 0.0100 NA

Upstream 37 1 2.70 0.0200 0.0100 0.0100 0.0100 0.0100 NA

Downstream 15 0 0 0.0100 0.00000800 0 0 NA NA

Pond 11 0 0 0.0100 0.0100 0 0 NA NA

Sodium, dissolved, all locations 144 144 100 NA NA 41.4 0.600 10.7 9.07

Upstream 86 86 100 NA NA 41.4 3.80 12.9 9.80

Downstream 39 39 100 NA NA 33.3 3.20 9.68 6.81

Pond 19 19 100 NA NA 9.40 0.600 2.57 2.39

Thallium, Dissolved, all locations 63 10 15.9 0.000200 0.000100 0.000200 0.0000390 0.000114 0.0000492

Upstream 37 3 8.11 0.000200 0.000100 0.000200 0.000100 0.000133 0.0000577

Downstream 15 1 6.67 0.000100 0.000100 0.0000390 0.0000390 0.0000390 NA

Pond 11 6 54.5 0.000100 0.000100 0.000200 0.000100 0.000117 0.0000408

Uranium, dissolved, all locations 93 89 95.7 0.000100 0.000100 0.0599 0.000100 0.00559 0.0105

Upstream 49 49 100 NA NA 0.0599 0.000500 0.00863 0.0128

Downstream 30 26 86.7 0.000100 0.000100 0.0104 0.000100 0.00155 0.00238

Pond 14 14 100 NA NA 0.0259 0.000200 0.00243 0.00677
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Table A2-7

Data Summary for Metals in Surface Water

Ballard Mine

Number

 of

Number

 of

Detection 

Frequency

Maximum 

Detection Limit 

for Non-

detects

Minimum 

Detection Limit 

for Non-

detects

Maximum 

Detected 

Concentration

Minimum 

Detected 

Concentration

Mean 

Detected

Concentration

Standard 

Deviation for 

Detected 

Results

Analyte Samples Detections (%) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L)

Vanadium, dissolved, all locations 171 119 69.6 0.0250 0.0000500 0.0430 0.000130 0.00566 0.00790

Upstream 95 64 67.4 0.0250 0.0000500 0.0430 0.000130 0.00456 0.00847

Downstream 57 36 63.2 0.00500 0.000200 0.0169 0.000700 0.00369 0.00354

Pond 19 19 100 NA NA 0.0273 0.000800 0.0131 0.00798

Zinc, dissolved, all locations 135 94 69.6 0.0250 0.00200 0.116 0.00200 0.0131 0.0180

Upstream 79 53 67.1 0.0250 0.00200 0.116 0.00200 0.0152 0.0220

Downstream 37 23 62.2 0.0100 0.00200 0.0183 0.00200 0.00547 0.00444

Pond 19 18 94.7 0.00200 0.00200 0.0450 0.00300 0.0169 0.0122

Notes:

% - percent

mg/L - milligram per liter

NA - not applicable
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Table A2-8

Data Summary for Metals in Sediment

Ballard Mine

Number

 of

Number

 of

Detection 

Frequency

Maximum 

Detection 

Limit for Non-

detects

Minimum 

Detection Limit 

for Non-

detects

Maximum 

Detected 

Concentration

Minimum 

Detected 

Concentration

Mean 

Detected

Concentration

Standard 

Deviation 

for 

Detected 

Analyte Samples Detections (%) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg)

Antimony 7 4 57.1 3.00 3.00 6.60 4.60 5.88 0.877

Arsenic 7 7 100 NA NA 13.4 3.33 6.06 4.23

Boron 7 7 100 NA NA 18.8 5.20 11.2 4.79

Cadmium 32 32 100 NA NA 138 0.550 19.6 32.6

Chromium 32 32 100 NA NA 740 18.2 175 237

Cobalt 7 7 100 NA NA 7.72 3.43 6.08 1.59

Copper 7 7 100 NA NA 70.6 13.2 29.0 21.6

Manganese 7 7 100 NA NA 1,640 227 600 511

Mercury 7 7 100 NA NA 0.289 0.0205 0.0978 0.100

Molybdenum 7 2 28.6 0.500 0.500 12.8 8.80 10.8 2.83

Nickel 32 32 100 NA NA 375 10.0 92.2 103

Selenium 32 32 100 NA NA 1,300 0.600 120 246

Silver 7 7 100 NA NA 3.07 0.152 1.02 1.17

Thallium 7 7 100 NA NA 1.63 0.122 0.536 0.591

Uranium 7 7 100 NA NA 16.8 2.82 7.15 5.43

Vanadium 32 32 100 NA NA 920 25.0 152 219

Zinc 32 32 100 NA NA 2,360 58.0 449 553

Notes:

% - percent

mg/kg - milligram per kilogram

NA - not applicable



Table A2-9

Data Summary for Metals in Groundwater

Ballard Mine

Number

 of

Number

 of

Detection 

Frequency

Maximum 

Detection 

Limit for Non-

detects

Minimum 

Detection Limit 

for Non-

detects

Maximum 

Detected 

Concentration

Minimum 

Detected 

Concentration

Mean 

Detected

Concentration

Standard 

Deviation for 

Detected 

Results

Analyte Samples Detections (%) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L)

Aluminum, total 38 18 47.4 0.0500 0.03000 14.4 0.0400 1.20 3.32
Antimony, total 16 4 25.0 0.00800 0.000250 0.00269 0.000542 0.00128 0.00100
Arsenic, total 16 13 81.3 0.0125 0.00125 0.0267 0.000456 0.00491 0.00760
Barium, total 16 16 100 NA NA 0.100 0.0160 0.0469 0.0269
Boron, total 8 7 87.5 0.0100 0.0100 0.0200 0.0133 0.0181 0.00325
Cadmium, total 84 26 31.0 0.0500 0.000100 0.0215 0.000170 0.00333 0.00528
Calcium, total 11 11 100 NA NA 224 58.4 107 60.8
Chromium, total 39 34 87.2 0.0500 0.000100 0.0149 0.000200 0.00310 0.00286
Cobalt, total 16 5 31.3 0.0100 0.000250 0.000954 0.000273 0.000473 0.000275
Copper, total 16 5 31.3 0.0100 0.000500 0.00341 0.00159 0.00208 0.000756
Iron, total 40 29 72.5 0.100 0.0200 17.5 0.0200 1.08 3.33
Lead, total 16 11 68.8 0.000250 0.000100 0.00432 0.000100 0.000903 0.00126
Magnesium, total 11 11 100 NA NA 49.8 11.1 28.2 13.2
Manganese, total 62 53 85.5 0.300 0.000500 1.81 0.000986 0.144 0.285
Mercury, total 16 1 6.25 0.000200 0.000100 0.000200 0.000200 0.000200 NA
Molybdenum, total 16 4 25.0 0.0100 0.00500 0.0300 0.0100 0.0210 0.00839
Nickel, total 42 39 92.9 0.300 0.00200 0.251 0.00102 0.0198 0.0431
Potassium, total 11 11 100 NA NA 4.10 0.567 1.85 1.09
Selenium, total 148 134 90.5 0.00100 0.000500 3.20 0.000534 0.273 0.470
Silver, total 16 1 6.25 0.0100 0.000250 0.0165 0.0165 0.0165 NA
Sodium, total 8 8 100 NA NA 25.5 8.10 15.4 5.79
Thallium, total 16 4 25.0 0.000100 0.0000500 0.00110 0.0000538 0.000438 0.000484
Uranium, total 16 16 100 NA NA 0.0172 0.000292 0.00393 0.00418
Vanadium, total 42 16 38.1 0.100 0.000200 0.0381 0.000300 0.0122 0.0112
Zinc, total 42 33 78.6 0.0125 0.00500 0.716 0.00200 0.138 0.215

Notes:

% - percent NA - not applicable
mg/L - milligram per liter



Table A2-10
Data Summary for Organics in Groundwater

Ballard Shop

Number
 of

Number
 of

Detection 
Frequency

Maximum 
Detection 

Limit for Non-
detects

Minimum 
Detection 

Limit for Non-
detects

Maximum 
Detected 

Concentration

Minimum 
Detected 

Concentration

Mean 
Detected

Concentration

Standard 
Deviation 

for 
Detected 
Results

Analyte Samples Detections (%) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L)

Volatile Organic Compounds
Acetone 5 2 40.0 0.00250 0.00250 0.00753 0.00413 0.00583 0.00240
1,1-Dichloroethane 5 4 80.0 0.000130 0.000130 0.00232 0.000625 0.00160 0.000799
1,1-Dichloroethene 5 2 40.0 0.000500 0.000500 0.00107 0.000817 0.000941 0.000175
cis-1,2-Dichloroethene 5 3 60.0 0.000250 0.000250 0.00166 0.000328 0.0007888 0.000755
Tetrachloroethene (PCE) 5 4 80.0 0.000250 0.000250 0.00698 0.000951 0.00327 0.00269
1,1,1-Trichloroethane 5 4 80.0 0.000250 0.000250 0.0123 0.000310 0.00598 0.00582
Trichloroethene (TCE) 5 2 40.0 0.000250 0.000250 0.000505 0.000443 0.000474 0.0000438

Notes:

% - percent
mg/L - milligram per liter
NA - not applicable



(mg/kg) (mg/kg) (mg/kg)

Antimony 10.9 31 NC 3.1 Yes
Arsenic 45.5 0.61 C 0.61 Yes
Boron 34.7 16,000 NC 1,600 No
Cadmium 167 70 NC 7.0 Yes
Calcium 7.30 - - NC - - No b

Chromium 594 120,000 NC 12,000 No
Cobalt 25.6 23 NC 2.3 Yes
Copper 174 3,100 NC 310 No c

Iron 77.2 55,000 NC 5,500 No
Magnesium 2.00 - - NC - - No b

Manganese 5,180 1,800 NC 180 Yes
Mercury 0.892 23.0 NC 2.3 No
Molybdenum 48.7 390 NC 39 Yes
Nickel 635 1,500 NC 150 Yes
Potassium 0.600 - - NC - - No b

Selenium 209 390 NC 39 Yes
Sodium 1.70 - - NC - - No b

Silver 14.4 390 NC 39 No c

Thallium 3.68 0.78 NC 0.078 Yes
Uranium 87.1 230 NC 23 Yes
Vanadium 808 390 NC 39 Yes
Zinc 1,810 23,000 NC 2,300 No c

Notes:

"- -" - not available
C - carcinogen
COPC - chemical of potential concern
mg/kg - milligrams per kilogram
NC - non-carcinogen
USEPA - United States Environmental Protection Agency

b  The analyte was not selected as a COPC because it is a naturally occuring essential nutrient with low toxicity.

Table A3-1
Selection of Chemicals of Potential Concern in Upland Soil

Ballard Mine

a The soil screening level is equal to the May 2013 USEPA Residential Soil Regional Screening Level (RSL) for 
carcinogens (equivalent to a cancer risk of one-in-a-million), or 1/10th the USEPA Residential Soil RSL for non-
carcinogens (equivalent to a hazard quotient of 0.1), to account for potential cumulative effects of exposure to 
multiple contaminants (USEPA, 2013a).

c  The USEPA (2000) has identified this analyte as a potentially bioaccumulative constituent. However, concentrations 
of this analyte in upland vegetation were much lower than concentrations detected in soil, and as a result, this analyte 
was not selected as a COPC based on the Tier II bioaccumulative screening as described in Section 3.1.

Analyte

COPC based on 
Residential 

Screening Level
(Yes/No)

Maximum 
Detected 

Concentration

Residential USEPA 
Regional Screening 

Levels for Soil
Carcinogen / 

Non-Carcinogen
Soil Screening 

Level a



(mg/kg) (mg/kg) (mg/kg)

Polynuclear Aromatic Hydrocarbons
2-Methylnaphthalene 6.54 230 NC 23 No
Acenaphthene 0.370 3,400 NC 340 No
Fluorene 0.688 2,300 NC 230 No
Naphthalene 4.44 3.6 C 3.6 Yes
Phenanthrene 2.11 17,000 b NC 1,700 No
Pyrene 0.153 1,700 NC 170 No

Volatile Organic Compounds
1,1,1-Trichloroethane 0.0129 8,700 NC 870 No
1,1-Dichloroethane 0.00131 3.3 C 3.3 No
1,1-Dichloroethene 0.000726 240 NC 24 No
1,2,4-Trimethylbenzene 9.82 62 NC 6.2 Yes
1,3,5-Trimethylbenzene 2.92 780 NC 78 No
2-Butanone (MEK) 0.0251 28,000 NC 2,800 No
Acetone 0.0974 61,000 NC 6,100 No
cis-1,2-Dichloroethene 0.107 160 NC 16 No
Ethylbenzene 0.552 5.4 C 5.4 No
Isopropylbenzene 0.276 2,100 NC 210 No
m,p-Xylene (Sum of isomers) 2.34 590 c NC 59 No
Methylene chloride 0.00304 56 C 56 No
n-Butylbenzene 2.71 3,900 NC 390 No
n-Propylbenzene 0.773 3,400 NC 340 No
o-Xylene 0.951 690 NC 69 No
p-Cymene (P-Isopropyltoluene) 0.815 2,100 d NC 210 No
sec-Butylbenzene 0.566 7,800 NC 780 No
t-Butylbenzene 0.124 7,800 NC 780 No
Tetrachloroethene (PCE) 0.00179 22 C 22 No
trans-1,2-Dichloroethene 0.00114 150 NC 15 No
Trichloroethene (TCE) 0.00270 0.91 C 0.91 No

Notes:

b Anthracene used as surrogate.
c m-xylene used as surrogate.
d Isopropylbenzene used as surrogate.

C - carcinogen
COPC - chemical of potential concern
mg/kg - milligrams per kilogram
NC - non-carcinogen
USEPA - United States Environmental Protection Agency

a The soil screening level is equal to the May 2013 USEPA Residential Soil Regional Screening Level (RSL) for carcinogens 
(equivalent to a cancer risk of one-in-a-million), or 1/10th the USEPA Residential Soil RSL for non-carcinogens (equivalent to 
a hazard quotient of 0.1), to account for potential cumulative effects of exposure to multiple contaminants (USEPA, 2013a).

Table A3-2
Selection of Chemicals of Potential Concern in Upland Soil

Ballard Shop
Maximum 
Detected 

Concentration

Residential USEPA 
Regional Screening 

Levels for Soil

Carcinogen / 
Non-

Carcinogen

Soil Screening 
Level a

COPC based on 
Residential 

Screening Level
(Yes/No)Analyte



(mg/kg) (mg/kg) (mg/kg)

Antimony 6.40 31 NC 3.1 Yes
Arsenic 8.91 0.61 C 0.61 Yes
Boron 14.4 16,000 NC 1,600 No
Cadmium 131 70 NC 7.0 Yes
Chromium 2,780 120,000 NC 12,000 No
Cobalt 7.78 23 NC 2.3 Yes
Copper 272 3,100 NC 310 No b

Manganese 876 1,800 NC 180 Yes
Mercury 0.109 23.0 NC 2.3 No
Molybdenum 48.6 390 NC 39 Yes
Nickel 1,620 1,500 NC 150 Yes
Selenium 570 390 NC 39 Yes
Silver 1.55 390 NC 39 No
Thallium 0.681 0.78 NC 0.078 Yes
Uranium 8.90 230 NC 23 No
Vanadium 773 390 NC 39 Yes
Zinc 2,580 23,000 NC 2,300 Yes

Notes:

C - carcinogen
COPC - chemical of potential concern
mg/kg - milligrams per kilogram
NC - non-carcinogen
USEPA - United States Environmental Protection Agency

Table A3-3
Selection of Chemicals of Potential Concern in Riparian Soil

Ballard Mine

a The soil screening level is equal to the May 2013 USEPA Residential Soil Regional Screening Level (RSL) 
for carcinogens (equivalent to a cancer risk of one-in-a-million), or 1/10th the USEPA Residential Soil RSL 
for non-carcinogens (equivalent to a hazard quotient of 0.1), to account for potential cumulative effects of 
exposure to multiple contaminants (USEPA, 2013a).
b  The USEPA (2000) has identified this analyte as a potentially bioaccumulative constituent. However, 
concentrations of this analyte in riparian vegetation were much lower than concentrations detected in soil, 
and as a result, this analyte was not selected as a COPC based on the Tier II bioaccumulative screening as 
described in Section 3.1

Analyte

COPC based on 
Residential 

Screening Level
(Yes/No)

Maximum 
Detected 

Concentration

Residential USEPA 
Regional Screening 

Levels for Soil

Carcinogen / 
Non-

carcinogen

Soil 
Screening 

Level a



USEPA
Surface Organism Consumption RSL 4

Analyte 1 Water 2 W+O O Only Tap Water Child Adult Primary Secondary
(mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L)

Aluminum, dissolved 0.350 - - - - - - 16 20 70 - - 0.05 to 0.2 16 No
Antimony, dissolved 0.00240 0.0056 0.0056 0.64 0.0060 0.0040 0.010 0.0060 - - 0.0056 No
Arsenic, dissolved 0.0556 0.010 0.000018 0.00014 0.000045 0.0030 0.010 0.010 - - 0.010 Yes
Barium, dissolved 0.0950 - - 1.0 - - 2.9 - - - - 2.0 - - 1.0 No
Beryllium, dissolved 0 - - - - - - 0.016 0.020 0.070 0.0040 - - 0.016 No
Boron, dissolved 0.0500 - - - - - - 3.1 0.10 0.40 - - - - 3.1 No
Cadmium, dissolved 0.00440 - - - - - - 0.0069 0.0020 0.0070 0.005 - - 0.0069 No
Calcium, dissolved 496 - - - - - - - - - - - - - - - - - - No b

Chromium, dissolved 0.00900 - - - - - - 16/0.000031 a 0.10 0.10 0.10 - - 0.000031 Yes
Cobalt, dissolved 0.00563 - - - - - - 0.0047 0.10 0.40 - - - - 0.0047 Yes
Copper, dissolved 0.380 - - 1.3 - - 0.62 0.10 0.40 1.3 1.0 1.3 No
Iron, dissolved 0.390 - - 0.3 - - 11 - - - - - - 0.3 0.3 No b

Lead, dissolved 0.000300 - - - - - - - - - - - - 0.015 - - 0.015 No
Magnesium, dissolved 98.2 - - - - - - - - - - - - - - - - - - No b

Manganese, dissolved 2.63 - - 0.050 0.10 0.32 - - - - - - 0.05 0.050 Yes
Mercury, dissolved 0.000500 - - - - - - 0.0043 0.020 0.070 0.0020 - - 0.0043 No
Molybdenum, dissolved 0.160 - - - - - - 0.078 0.050 0.20 - - - - 0.078 Yes
Nickel, dissolved 0.0665 0.61 0.61 4.6 0.30 0.20 0.70 - - - - 0.61 No
Potassium, dissolved 16.8 - - - - - - - - - - - - - - - - - - No b

Selenium, total 2.84 0.17 0.17 4.2 0.078 0.050 0.20 0.05 - - 0.17 Yes
Silver, dissolved 0.0100 - - - - - - 0.071 0.050 0.20 - - 0.10 0.071 No
Sodium, dissolved 41.4 - - - - - - - - - - - - - - - - - - No b

Thallium, dissolved 0.000200 0.00024 0.00024 0.00047 0.00016 - - - - 0.002 - - 0.00024 No
Uranium, dissolved 0.0599 - - - - - - 0.047 0.030 0.030 - - - - 0.047 Yes
Vanadium, dissolved 0.0430 - - - - - - 0.063 0.03 0.10 0.03 - - 0.063 No
Zinc, dissolved 0.116 7.4 7.4 26 4.7 3.0 10 - - 5.0 7.4 No

Table A3-4
Selection of Chemicals of Potential Concern in Surface Water

Ballard Mine
State of Idaho 

Standards
National Standards 

Aquatic Life 3
Comparison 

Values of 
Drinking Water 5

COPC
Screening 
Criteria 7

Maximum 
Detected 

Concentration
USEPA MCL 6

Surface 
Water
COPC

(Yes/No)
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USEPA
Surface Organism Consumption RSL 4

Analyte 1 Water 2 W+O O Only Tap Water Child Adult Primary Secondary
(mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L)

Table A3-4
Selection of Chemicals of Potential Concern in Surface Water

Ballard Mine
State of Idaho 

Standards
National Standards 

Aquatic Life 3
Comparison 

Values of 
Drinking Water 5

COPC
Screening 
Criteria 7

Maximum 
Detected 

Concentration
USEPA MCL 6

Surface 
Water
COPC

(Yes/No)
Notes:

2  State of Idaho Surface Water Quality for Domestic Water Supply Use (IDAPA 58.01.02).

7 Proposed COPC screening criteria is based on the following hierarchy:
1) State of Idaho Surface Water Quality for Domestic Water Supply Use (IDAPA 58.01.02).

3) USEPA RSLs for Chemical Contaminants at Superfund Sites (USEPA, 2013a).
4) Public Health Assessment:  Southeast Idaho Phosphate Mining Resource Area (USDHHS, PHS and ATSDR, 2006).
5) USEPA primary and secondary MCLs, National Primary Drinking Water Regulations (USEPA, 2009c).

b The analyte was not selected as a COPC because it is a naturally occuring essential nutrient with low toxicity.

"- -" - not available mg/L - milligrams per liter
COPC - chemicals of potential concern USEPA - United States Environmental Protection Agency
IDAPA Idaho Administrative Procedures Act

4  USEPA Regional Screening Levels (RSLs) for Chemical Contaminants at Superfund Sites (http://www.epa.gov/reg3hwmd/risk/human/rb-concentration_table/index.htm; 
USEPA, 2013a).

6  USEPA primary and secondary Maximum Contaminant Level (MCL), National Primary Drinking Water Regulations   
   (http://water.epa.gov/drink/contaminants/upload/mcl-2.pdf; USEPA, 2009c).

1 Inorganic chemicals detected in Ballard Mine surface water.

3  National Recommended Water Quality Criteria (USEPA, 2013b); Criteria for Human Health for Organism Consumption of Water + Organism (W+O) and Organism Only (O 
Only).

5  Public Health Assessment:  Southeast Idaho Phosphate Mining Resource Area:  Bannock, Bear Lake, Bingham, and Caribou Counties, Idaho EPA 
   Facility ID: IDN001002245 (U.S. Department of Health and Human Services, Public Health Services, Agency for Toxic Substances and Disease Registry [ATSDR],
   2006).

a Values specified are for chromium III/VI.  Consistent with the Agencies and Tribes-approved Remedial Investigation and Feasibility Study Work Plan for the P4 Sites (MWH, 
2011), the total chromium results are compared to the hexavalent chromium standard.

2) National Recommended Water Quality Criteria (USEPA, 2013b); Criteria for Human Health for Organism Consumption of Water + Organism (W+O) and Organism
Only (O Only).
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(mg/kg) (mg/kg) (mg/kg)

Antimony 6.60 31 NC 3.1 Yes
Arsenic 13.4 0.61 C 0.61 Yes
Boron 18.8 16,000 NC 1,600 No
Cadmium 138 70 NC 7.0 Yes
Chromium 740 120,000 NC 12,000 No
Cobalt 7.72 23 NC 2.3 Yes
Copper 70.6 3,100 NC 310 No
Manganese 1,640 1,800 NC 180 Yes
Mercury 0.289 23.0 NC 2.3 No
Molybdenum 12.8 390 NC 39 No
Nickel 375 1,500 NC 150 Yes
Selenium 1,300 390 NC 39 Yes
Silver 3.07 390 NC 39 No
Thallium 1.63 0.78 NC 0.078 Yes
Uranium 16.8 230 NC 23 No
Vanadium 920 390 NC 39 Yes
Zinc 2,360 23,000 NC 2,300 Yes

Notes:

C - carcinogen
COPC - chemical of potential concern
mg/kg - milligrams per kilogram
NC - non-carcinogen
USEPA - United States Environmental Protection Agency

a The sediment screening level is equal to the May 2013 USEPA Residential Soil Regional Screening Level (RSL) for 
carcinogens (equivalent to a cancer risk of one-in-a-million), or 1/10th the USEPA Residential Soil RSL for non-
carcinogens (equivalent to a hazard quotient of 0.1), to account for potential cumulative effects of exposure to multiple 
contaminants (USEPA, 2013a).

Table A3-5
Selection of Chemicals of Potential Concern in Sediment

Ballard Mine
Maximum 
Detected 

Concentration

Residential USEPA 
Regional Screening 

Levels for Soil
Carcinogen / 

Non-Carcinogen
Sediment 

Screening Level a

COPC based on 
Residential 

Screening Level
(Yes/No)Analyte



USEPA
RSL 2 Ground

Analyte 1 Tap Water Remedial A4 Monitoring 5 Water 6 Primary Secondary Child Adult
(mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L)

Aluminum, total 14.4 16 - - - - 0.2a - - 0.2 20 70 16 No
Antimony, total 0.00269 0.0060 - - - - 0.006 0.006 - - 0.0040 0.010 0.0060 No
Arsenic, total 0.0267 0.000045 - - - - 0.05 0.01 - - 0.0030 0.010 0.000045 Yes
Barium, total 0.100 2.9 - - - - 2 2 - - - - - - 2.9 No
Boron, total 0.0200 3.1 - - - - - - - - - - 0.10 0.40 3.1 No
Cadmium, total 0.0215 0.0069 0.005b 0.0010 0.005 0.005 - - 0.0020 0.0070 0.0069 Yes
Calcium, total 224 - - - - - - - - - - - - - - - - - - No f

Chromium, total 0.0149 16/0.000031 a 0.1b 0.025d 0.1 0.1 - - 0.1 0.100 0.000031 Yes
Cobalt, total 0.000954 0.0047 - - - - - - - - - - 0.10 0.40 0.0047 No
Copper, total 0.00341 0.62 1.3b 0.011 1.3 1.3 1 0.10 0.40 0.62 No
Iron, total 17.5 11 - - - - 0.3a - - 0.3 - - - - 11 No f

Lead, total 0.00432 - - - - - - 0.015 0.015 - - - - - - 0.015 No
Magnesium, total 49.8 - - - - - - - - - - - - - - - - - - No f

Manganese, total 1.81 0.32 - - - - 0.05 - - 0.05 - - - - 0.32 Yes
Mercury, total 0.000200 0.0043 - - - - 0.002 0.002 - - 0.020 0.070 0.0043 No
Molybdenum, total 0.0300 0.078 - - - - - - - - - - 0.050 0.20 0.078 No
Nickel, total 0.251 0.30 0.73 0.160 - - - - - - 0.20 0.70 0.30 No
Potassium, total 4.10 - - - - - - - - - - - - - - - - - - No f

Selenium, total 3.20 0.20 0.05b 0.0050 0.05 0.05 - - 0.050 0.20 0.200 Yes
Silver, total 0.0165 0.071 - - - - 0.1a - - 0.1 0.050 0.20 0.071 No
Sodium, total 25.5 - - - - - - - - - - - - - - - - - - No f

Thallium, total 0.00110 0.00016 - - - - 0.002 0.002 - - - - - - 0.00016 Yes
Uranium, total 0.0172 0.047 - - - - - - 0.03 - - 0.030 0.030 0.047 No
Vanadium, total 0.0381 0.063 0.26 0.02e - - - - - - 0.030 0.10 0.063 No
Zinc, total 0.716 4.7 5b 0.100 5a - - 5 3.0 10 4.7 No

Notes:
1 Inorganic chemicals detected in Ballard Mine groundwater.

Table A3-6
Selection of Chemicals of Potential Concern in Groundwater

Ballard Mine

2 United States Environmental Protection Agency (USEPA) Regional Screening Levels (RSLs) for Chemical Contaminants at Superfund Sites 
(http://www.epa.gov/reg3hwmd/risk/human/rb-concentration_table/index.htm; USEPA 2013a).

State of Idaho 
Standards

Health Groundwater 
COPC 

Screening 
Criteria 9

Maximum 
Detected 

Concentration

Comparison Values
Groundwater Levels USEPA MCL 7 of Drinking Water 8

IDEQ Area-Wide RMP 3 Groundwater
Preliminary 

COPC 
(Yes/No)
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USEPA
RSL 2 Ground

Analyte 1 Tap Water Remedial A4 Monitoring 5 Water 6 Primary Secondary Child Adult
(mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L)

Table A3-6
Selection of Chemicals of Potential Concern in Groundwater

Ballard Mine
State of Idaho 

Standards
Health Groundwater 

COPC 
Screening 
Criteria 9

Maximum 
Detected 

Concentration

Comparison Values
Groundwater Levels USEPA MCL 7 of Drinking Water 8

IDEQ Area-Wide RMP 3 Groundwater
Preliminary 

COPC 
(Yes/No)

3 Remedial action and monitoring levels; Area-Wide Risk Management Plan (RMP; IDEQ, 2004).

5 Remedial action levels those are for for semi-annual monitoring; RMP (IDEQ, 2004).  
6 State of Idaho Ground Water Quality Rule (IDAPA 58.01.11).

9 Proposed COPC screening criteria is based on the following hierarchy:
1) USEPA RSLs for Chemical Contaminants at Superfund Sites (USEPA, 2013a)
2) Remedial action and monitoring levels; Area-Wide Risk Management Plan (IDEQ, 2004).
3) State of Idaho Ground Water Quality Rule (IDAPA 58.01.11).
4) USEPA primary and secondary MCLs and National Primary Drinking Water Regulations (USEPA, 2009c)
5) Public Health Assessment:  Southeast Idaho Phosphate Mining Resource Area (USDHHS, PHS and ATSDR, 2006).

a  Value is secondary standard based on taste/color/smell. COPC - chemicals of potential concern
b  Value reported is based on the USEPA MCL. IDAPA Idaho Administrative Procedures Act

d Value is 1/4 the groundwater MCL.
e Value reported is based on Tier II Secondary Chronic Benchmarks.

7 USEPA primary and secondary Maximum Contaminant Level (MCL), National Primary Drinking Water Regulations   
   (http://water.epa.gov/drink/contaminants/upload/mcl-2.pdf; USEPA, 2009c).

c  Values specified are for chromium III/VI.  Consistent with the Agencies and Tribes-approved Remedial 
Investigation and Feasibility Study Work Plan for the P4 Sites (MWH, 2011), the total chromium results are 
compared to the hexavalent chromium standard.

mg/L - milligrams per liter
PHS - United States Public Health Service

f The analyte was not selected as a COPC because it is a naturally occuring essential nutrient with low 
toxicity.

4 Remedial action levels for total recoverable groundwater; RMP (IDEQ, 2004).

8 Public Health Assessment:  Southeast Idaho Phosphate Mining Resource Area:  Bannock, Bear Lake, Bingham, and Caribou Counties, Idaho EPA Facility ID:  IDN001002245 
(USDHHS, PHS and ATSDR, 2006).
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USEPA
RSL 2 Ground

Analyte 1 Tap Water Remedial A4 Monitoring 5 Water 6 Primary Secondary Child Adult
(mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L)

Volatile Organic Compounds
Acetone 0.00753 12 - - - - - - - - - - - - - - 12 No
1,1-Dichloroethane 0.00232 0.0024 - - - - - - - - - - - - - - 0.0024 No
1,1-Dichloroethene 0.00107 0.26 - - - - 0.007 0.007 - - - - - - 0.26 No
cis-1,2-Dichloroethene 0.00166 0.028 - - - - 0.07 0.07 - - - - - - 0.028 No
Tetrachloroethene (PCE) 0.00698 0.0097 - - - - 0.005 0.005 - - - - - - 0.0097 No
1,1,1-Trichloroethane 0.0123 7.5 - - - - 0.2 0.2 - - - - - - 7.5 No
Trichloroethene (TCE) 0.000505 0.00044 - - - - 0.005 0.005 - - - - - - 0.00044 Yes

Notes:
1 Inorganic chemicals detected in Ballard Mine groundwater.

3 Remedial action and monitoring levels; Area-Wide Risk Management Plan (RMP; IDEQ, 2004).

5 Remedial action levels those are for for semi-annual monitoring; RMP (IDEQ, 2004).  
6 State of Idaho Ground Water Quality Rule (IDAPA 58.01.11).

9 Proposed COPC screening criteria is based on the following hierarchy:
1) USEPA RSLs for Chemical Contaminants at Superfund Sites (USEPA, 2013a)
2) Remedial action and monitoring levels; Area-Wide Risk Management Plan (IDEQ, 2004).
3) State of Idaho Ground Water Quality Rule (IDAPA 58.01.11).
4) USEPA primary and secondary MCLs and National Primary Drinking Water Regulations (USEPA, 2009c)
5) Public Health Assessment:  Southeast Idaho Phosphate Mining Resource Area (USDHHS, PHS and ATSDR, 2006).

Groundwater Levels USEPA MCL 7 of Drinking Water 8 Preliminary
COPC

(Yes/No)

2 United States Environmental Protection Agency (USEPA) Regional Screening Levels (RSLs) for Chemical Contaminants at Superfund Sites (http://www.epa.gov/reg3hwmd/risk/human/rb-
concentration_table/index.htm, USEPA 2013a).

4 Remedial action levels for total recoverable groundwater; RMP (IDEQ, 2004).

7 USEPA primary and secondary Maximum Contaminant Level (MCL), National Primary Drinking Water Regulations   
   (http://water.epa.gov/drink/contaminants/upload/mcl-2.pdf; USEPA, 2009c).
8 Public Health Assessment:  Southeast Idaho Phosphate Mining Resource Area:  Bannock, Bear Lake, Bingham, and Caribou Counties, Idaho EPA Facility ID:  IDN001002245 (USDHHS, 
PHS and ATSDR, 2006).

Table A3-7
Selection of Chemicals of Potential Concern in Ballard Shop Groundwater

Ballard Shop

State of Idaho 
Standards

Health Groundwater 
COPC

Screening 
Criteria 9

Maximum
Detected 

Concentration

IDEQ Area-Wide RMP 3 Comparison Values Groundwater
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USEPA
RSL 2 Ground

Analyte 1 Tap Water Remedial A4 Monitoring 5 Water 6 Primary Secondary Child Adult
(mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L)

Groundwater Levels USEPA MCL 7 of Drinking Water 8 Preliminary
COPC

(Yes/No)

Table A3-7
Selection of Chemicals of Potential Concern in Ballard Shop Groundwater

Ballard Shop

State of Idaho 
Standards

Health Groundwater 
COPC

Screening 
Criteria 9

Maximum
Detected 

Concentration

IDEQ Area-Wide RMP 3 Comparison Values Groundwater

a  Value is secondary standard based on taste/color/smell. COPC - chemicals of potential concern
b  Value reported is based on the USEPA MCL. IDAPA Idaho Administrative Procedures Act

d Value is 1/4 the groundwater MCL.
e Value reported is based on Tier II Secondary Chronic Benchmarks.

c  Values specified are for chromium III/VI.  Consistent with the Agencies and Tribes-approved Remedial 
Investigation and Feasibility Study Work Plan for the P4 Sites (MWH, 2011), the total chromium results are 
compared to the hexavalent chromium standard.

mg/L - milligrams per liter
PHS - United States Public Health Service

f The analyte was not selected as a COPC because it is a naturally occuring essential nutrient with low toxicity.
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Antimony X X X
Arsenic X X X X X
Cadmium X X X X
Chromium e X X
Cobalt X X X X
Manganese X X X X X
Molybdenum X X X
Nickel X X X
Selenium X X X X X
Thallium X X X X
Uranium X X
Vanadium X X X
Zinc X X

Notes:
a Dissolved fraction for all analytes except for selenium, which is expressed as total selenium.
b Total fraction for all analytes.

X - chemical of potential concern

Table A3-8
Summary of Chemicals of Potential Concern

Ballard Mine

Analyte GroundwaterUpland Soil Riparian Soil
Surface a

Water Sediment



Polynuclear Aromatic Hydrocarbons
Naphthalene X

Volatile Organic Compounds
1,2,4-Trimethylbenzene X
Trichloroethene (TCE) X

Notes:

X - chemical of potential concern

Table A3-9
Summary of Chemicals of Potential Concern

Ballard Shop

Analyte Upland Soil Groundwater



Exposure Parameter Units child child child youth

BW = body weight kg 15 70 a 15 70 a 70 a 70 a 15 55 70 a

ATc = averaging time for carcinogens days a a 25,550 a 25,550 a a

ATn = averaging time for non-carcinogens
CTE days 584 2336 b 584 2336 b 2336 b 2336 b 584 876 1460 b

RME days 2,190 8,760 a 2,190 8,760 a 8,760 b 8,760 b 2,190 3,285 5,475 b

ED = exposure duration
CTE years 1.6 6.4 b 1.6 6.4 b 6.4 b 6.4 b 1.6 2.4 4 b

RME years 6 24 a 6 24 a 24 b 24 b 6 9 15 b

 Soil Direct Exposure Pathways - Oral, Dermal, and Inhalation
EF = exposure frequency for soil exposures

CTE days / year 183 183 e 183 183 e 90 f 8 c 3 3 3 d

RME days / year 270 270 e 270 270 e 120 f 14 c 7 7 7 d

IRsoil = soil intake rate
CTE mg/day 100 50 g 100 50 g 50 g 50 g 100 50 50 g

RME mg/day 200 100 g 200 100 g 100 g 100 g 200 100 100 g

SA = surface area for soil dermal contact

CTE cm2 1,562 5,092 h 1,562 5,092 h 5,092 h 5,092 h 1,562 3,285 5,092 h

RME cm2 2,434 5,657 h 2,434 5,657 h 5,657 h 5,657 h 2,434 2,434 5,657 h

AF = soil-to-dermal adherence factor
CTE mg/cm2 0.04 0.07 k 0.04 0.07 k 0.1 i 0.1 i 0.04 0.04 0.01 j

RME mg/cm2 1 0.3 a 1 0.3 a 0.4 i 0.3 a 1 0.3 0.3 a

ABS = absorption fraction through skin unitless CS CS a CS CS a CS a CS a CS CS CS a

ET = exposure time for dust inhalation
CTE fraction of a day 1/24 1/24 m 1/24 1/24 m 4/24 n  12/24 l  12/24  12/24  12/24 l

RME fraction of a day 2/24 2/24 a 2/24 2/24 a 12/24 n 1 l 1 1 1 l

PEF = particulate emission factor
RME m3/kg a a 6.45E+09 a 6.45E+09 a a

EF = exposure frequency for plant ingestion days / year o o na na
IRplant = plant intake rate

CTE g/day 30 57 p 30 57 p na na
RME g/day 156 293 p 156 293 p na na

MLF = mass loading factor unitless r r na na

EF = exposure frequency for game ingestion days / year o na 350 o

IRgame = game intake rate
CTE g/day 0.032 0.070 q na 30.2 q

RME g/day 8.0 17.9 q na 93.9 q

MLF = mass loading factor unitless r na 0.25 r

Qp_e = elk fodder intake kg/day s na 2.29 s

Fp_e = fraction of year animal on site unitless r na 0.025 r

Native American

adult adult

Seasonal 
Rancher

Hypothetical Future 
Resident

adult adult

Recreational 
Camper / Hiker

350 350 na

350 na na

0.26 na

na

0.25 na na
2.29
0.025

na
na

na

 General

 Ingestion of Plants

 Ingestion of Game

6.45E+09

na

6.45E+09

Table A3-10
Exposure Parameters for Use in the Human Health Risk Assessment

Recreational 
Hunter

adult

25,550

0.26

25,550

na

na
na

6.45E+09

na

na

25,550
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Exposure Parameter Units child child child youth

Native American

adult adult

Seasonal 
Rancher

Hypothetical Future 
Resident

adult adult

Recreational 
Camper / Hiker

Table A3-10
Exposure Parameters for Use in the Human Health Risk Assessment

Recreational 
Hunter

adult

Fs_e = fraction of animal's food on site unitless t na 1 t

Qs_e = elk soil intake rate kg/day u na 0.0459 u

Qw_e = elk water intake rate L/day v na 16.1 v

BWe = elk body weight g w na 286,000 w

2.168775 4.8195

EF = exposure frequency for beef ingestion days / year 350 o na
IRbeef = beef intake rate

CTE g/day 124 x na
RME g/day 476 x na

MLF = mass loading factor unitless 0.25 r na
Qp_c = cattle fodder intake kg/day 11.77 r na
Fp_c = fraction of year animal on site unitless 0.33 y na
Fs_c = fraction of animal's food on site unitless 1 r na
Qs_c = cattle soil intake rate kg/day 0.39 r na
Qw_c = cattle water intake rate L/day 53 r na

 Surface Water Direct Exposure Pathways - Incidental Ingestion and Dermal Contact
EF = exposure frequency for surface water

CTE days / year 70 70 z na na
RME days / year 122 122 z na na

IRsurface water = surface water incidental intake rate
CTE mL/day 7.2 7.2 aa na na
RME mL/day 21.6 21.6 aa na na

SA = surface area for surface water dermal contact
CTE cm2 933 2,587 ab na na
RME cm2 1,968 6,362 ab na na

DA = absorbed dose per dermal contact event mg/cm2-event CS CS CS na
ET = exposure time for dermal contact

CTE hours / day 1 1 ac na na
RME hours / day 2 2 ac na na

 Groundwater Direct Exposure Pathways - Ingestion and Dermal Contact
EF = exposure frequency for groundwater

CTE days / year 350 350 a 90 f na
RME days / year 350 350 a 120 f na

IRgroundwater = groundwater intake rate
CTE L/day 0.315 0.922 ad 0.922 ad na
RME L/day 1.5 2 a 2 a na

SA = surface area for groundwater dermal contact while showering
CTE cm2 6,365 18,979 ae 18,979 ae na
RME cm2 7,694 23,654 ae 23,654 ae na

DA = absorbed dose per dermal contact event mg/cm2-event CS CS CS na
ET = exposure time for dermal contact

CTE hours / day 0.33 0.25 af 0.25 af na
RME hours / day 1 0.58 af 0.58 af na

nana na

0.0459
16.1

286,000

na
na
na
na

na
na
na

1 na

 Ingestion of Beef

na

na

na

na
na

na na

na

na

na

na
na

na
na
na

na

na
na

na

na
na

na

na

na

na

na

na

na

na

na

na

na

na

na

na

na

na
na

na

na
na

na

na

na

na

na
na

na

na

na

na

na na
na na
na

na
na na
na

2 of 4



Exposure Parameter Units child child child youth

Native American

adult adult

Seasonal 
Rancher

Hypothetical Future 
Resident

adult adult

Recreational 
Camper / Hiker

Table A3-10
Exposure Parameters for Use in the Human Health Risk Assessment

Recreational 
Hunter

adult

 J&E SOIL PARAMETERS
Soil type ag

ρb = dry soil bulk density g/cm3 ag

n = total soil porosity unitless ag

θw = water-filled soil porosity cm3/cm3 ag

θa = air-filled soil porosity cm3/cm3 ag

 J&E MODEL PARAMETERS
Ts = Average soil or groundwater temperature (Groundwater model) oC ah

Ts = Average soil temperature (Soil model) oC ah

LF = Depth below grade to bottom of enclosed space floor cm ai

LWT = Depth below grade to water table cm aj

Qsoil - Average vapor flow rate into building L/m
Ls - Depth below grade to soil sample cm ak

Notes:
oC - degress celsius CS - chemical specific
cm - centimeters g - gram mg - miligram
cm2 - square centimeter kg - kilogram mL - mililiter
cm3 - cubic centimeter L - liters na - not applicable
CTE - central tendancy estimate m3 - cubic meters RME - reasonable maximum estimate

a

b

c

d

e

f

g

h

i

j

k

l

m

n

o

p

Ingestion frequency (days per year) for home grown, hunted, and foraged food was assumed to match the number of days at home in IDEQ (2004).  Although it is conservatively assumed that home grown, hunted, and foraged foods are eaten 
daily, the daily food ingestion rates derived from the USEPA (2011b) do not assume that these foods comprize an individual's entire daily food intake.

Based on one three day weekend (CTE) or week long (RME) camping trip per year.
The RME exposure frequency for direct soil contact is from IDEQ (2004a); the CTE exposure frequency assumes that the ground is covered in snow for half of the year.
Cattle are assumed to graze at the Site for 90 (CTE) to 120 (RME) days per year; seasonal ranchers are conservatively assumed to reside at the site while cattle are grazing.
The RME soil ingestion rates are from IDEQ (2004a); CTE soil ingestion rates are central tendancy values from Table 5-1 of USEPA's Exposure Factors Handbook (2011b).  
The RME dermal surface area for soil exposures is from IDEQ (2004a).  The CTE is from Table 7-2 of USEPA's Exposure Factors Handbook (2011b), and assumes that the face, forearms, hands, and lower legs are exposed to soil.
Equal to the geometric mean (CTE) and 95th percentile (RME) for a farmer presented in USEPA (2004) Exhibit 3-3.
Equal to the geometric mean for a child playing in dry soil (child) and adult playing outdoor sports - soccer (adult) presented in USEPA (2004) Exhibit 3-3.

Idaho Department of Environmental Quality (IDEQ).  2004.  Idaho Risk Evaluation Manual.

Equal to the geometric mean for a child playing indoors and outdoors (child) and an adult residential gardener presented in USEPA (2004) Exhibit 3-3. 

For the RME scenario, an adult recreational hunter who resides in the area was assumed to hunt every season for 24 years, an recreational camper/hiker was assumed to camp in the area as a child, youth and adult for 30 years, and an adult 
seasonal rancher was assumed to graze cattle in the area for 24 years. These RME assumptions are consistent with an exposure duration of 30 years suggested in the Idaho Risk Evaluation Manual (IDEQ, 2004a). For the CTE scenario, the 
exposure duration for all receptors were based on a 50th percentile residential occupancy period of 8 years (USEPA, 2011b). The CTE exposure durations were calculated by multiplying each RME exposure duration by a factor of 8/30.
Archery season for elk is a month (september), any weapon season for elk is October 25 to November 15 and muzzle loader season is November 16 to 30. The exposure frequency is based on the assumption that a hunter goes out every 
weekend during the archery season (CTE) or a total of 14 days over the entire season (RME).

The exposure time for a seasonal rancher is assumed to be similar to the time spent outdoor for someone on a farm. The 95th and 50th percentile time spent outdoor for someone on a farm in the summer is 12 hours and 4 hours, respectively 
(USEPA, 2011b).

Based on 50% of the RME assumption (Refer to footnote "a").

na
na
na

Time outdoors for tent camping (RME) and RV camping (CTE).

na
na

na

na
na
na

na
na

na
na

na na
na
na
na

Consumption of home grown produce from Table 13-1 of USEPA (2011b):  per capita for populations that garden or farm, adjusted for cooking.  Body weight specific ingestion rates in Table 13-1 were adjusted to total grams consumed using 
body weights in Table 8-1 of USEPA (2011b).  The CTE and RME ingestion rates are equal to the mean and 95th percentile estimates of consumption rates, respectively.

na

na
na

152 na

na
na
na

na

na
na

na

nana

na
na
na
na

na

na
na
na

8
8
15

1,136

na na
1.35

na
na

SI

calculated in model

0.489
0.167
0.322

na
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Exposure Parameter Units child child child youth

Native American

adult adult

Seasonal 
Rancher

Hypothetical Future 
Resident

adult adult

Recreational 
Camper / Hiker

Table A3-10
Exposure Parameters for Use in the Human Health Risk Assessment

Recreational 
Hunter

adult

q

r Mass loading factor obtained from RAIS (2013). The fraction of an animal's food on site was assumed to be 100% during the time the animal is on site.
s The game animal fodder intake was estimated using Equation 29 in Nagy (2001).
t The fraction of year an animal is on site was estimated using the Ballard Mine site area and a home range of 16,640 acre (Kuck, 2003a).

u Soil ingestion rates as percent of diet from Beyer (1994).
v Calculated using Equation 3-17 for ingestion rates for mammal from USEPA, 1993. 
w Senseman, R. 2002. "Cervus elaphus" (On-line), Animal Diversity Web. Accessed February 22, 2011. http://animaldiversity.ummz.umich.edu/site/accounts/information/Cervus_elaphus.html.
x The CTE (50th percentile) and RME (95th percentile) consumer-only intake rates for home grown beef (g/kg-day) from Table 13-33 of USEPA (2011b); adjusted using adult body weight from Table 8-1 of USEPA (2011b).
y

z

aa

ab

ac

ad

ae

af

ag

ah

ai

aj Average depth to groundwater for monitoring wells SB-01, SB-03 and SB-07 measured in July and November 2011.
ak Depth to the soil sample containing maximum detected concentration of each chemicals of potential concern and chemicals of potential ecological concern.

The ingestion of game rates for a seasonal hunter were time-weighted ingestion rate for ages 16-46 from Table 13-41 of USEPA's Exposure Factors handbook (2011b) and adjusted for 29.7% meat preparation and cooking loss and 29.7% post-
cooking loss (Table 13-69 from USEPA 2011b), consistent with the human health risk assessment technical memorandum for the Smoky Canyon Mine Site (Formation Environmental LLC, 2013). The CTE (mean) and RME (99th percentile) 
adult Native American ingestion of game rates were obtained from Table 11-6 of the 1997 Exposure Factors Handbook (USEPA, 1997b).  The child Native American ingestion rates were estimated from the adult ingestion rates assuming a child 
eats 45% of the meat consumed by an adult (based on values in Table 13-1 of USEPA, 2011b). All grams per kilogram per day adult ingestion rates were converted to grams per kilogram assuming a body weight of 70 kilograms.

The beef cattle was assumed to graze the Ballard Mine 120 days/year because snowpack and ice are present approximately six months of the year.

The slab-on-grade mode was used because the maximum detected concentrations of volatile chemicals of potential ecological concern and chemicals of potential concern were found in soils shallower than 200 centimeters.

Native Americans are assumed to spend 2 hours per day gathering food or medical plants near streams, for four days per week during June, July, August and September.

USEPA (2004) Exhibit 3-2.
Mean (CTE) and 95th percentile (RME) From Table 7-1 of USEPA (2011b).
Intake rate is the mean from Table 3-1 of USEPA (2011b).
Native Americans are assumed to spend 2 hours per day (RME) gathering food or medical plants near streams. The CTE is based on 50% of the RME assumption.

Native americans are potentially dermally exposed to surface water while collecting culturally significant riparian vegetation; CTE assumes hands, forearms, and face are exposed, and RME assumes that feet and lower legs are also exposed.  
Surface areas were calculated according to Table 7-2 of USEPA (2011b).  For the purposes of this calculation, the surface area of the face was assumed to be 1/3 that of the head, forearms were assumed to represent 45% of the arms, and 
lower legs were assumed to represent 40% of the legs (USEPA, 2011b)

RME (upper confidence limit) and CTE (mean) incidental surface water ingestion rates for Native Americans while collecting culturally significant riparian vegetation were assumed to be similar to ingestion rates for fishing from Table 3-93 of 
USEPA's Exposure Factors Handbook (2011b).  Native Americans are assumed to spend 2 hours per day gathering culturally significant riparian vegetation.  

Average groundwater temperature from the Spring/Fall 2010, Spring/Fall 2012, and Spring 2013 monitoring events.

A review of soil boring data for the Ballard Shop indicated the soil types of silt loam, silt, silty clay and clay were present. To be conservative, silt was selected as the soil type for the Ballard Shop. The soil parameters listed are default values 
from the J&E model for the soil type selected.
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Table A3-11

Ballard Mine

Number
 of

Number
 of

Detection 
Frequency

Maximum 
Detected 

Concentration

Minimum 
Detected 

Concentration
Assumed 

Distribution

ProUCL 
95% 

UCL a EPC b

Analyte Samples Detections (%) (mg/kg) (mg/kg) (mg/kg) (mg/kg)

Antimony 94 89 94.7 10.9 0.621 Non-parametric 4.89 4.89
Arsenic 94 94 100 45.5 3.51 Normal 21.8 21.8
Boron 94 77 81.9 34.7 2.02 Non-Parametric 14.80 14.8
Cadmium 104 104 100 167 1.44 Gamma 37.6 37.6
Chromium 104 102 98.1 594 0.600 Non-Parametric 327 327
Cobalt 94 94 100 25.6 2.54 Normal 7.62 7.62
Copper 104 104 100 174 6.80 Non-Parametric 87.2 87.2
Manganese 104 104 100 5,180 0.700 Non-Parametric 715 715
Mercury 94 94 100 0.892 0.0247 Normal 0.305 0.305
Molybdenum 104 89 85.6 48.7 2.36 Non-Parametric 20.0 20.0
Nickel 104 104 100 635 4.80 Normal 205 205
Selenium 130 129 99.2 209 0.120 Non-Parametric 53.5 53.5
Silver 94 94 100 14.4 0.104 Non-Parametric 5.24 5.24
Thallium 94 94 100 3.68 0.176 Gamma 1.20 1.20
Uranium 94 94 100 87.1 1.10 Non-Parametric 38.3 38.3
Vanadium 104 104 100 808 1.60 Gamma 239 239
Zinc 104 104 100 1,810 38.5 Normal 835 835

Notes:

% - percent
EPC - Exposure point concentration
mg/kg - milligram per kilogram
UCL - Upper Confidence Limit

b The EPC is based on either the 95% UCL or the maximum concentration, which ever is lower.

Summary Statistics and Derived 95% UCLs for Chemicals of Potential Concern and 
Chemicals of Potential Ecological Concern in Upland Soil

a Calculated using ProUCL version 4.1.00. If ProUCL 4.1.00 recommended the 97.5% or the 99% UCL, the recommended UCL was 
selected. 



Table A3-12
Summary Statistics and Derived 95% UCLs for Chemicals of Potential Concern in Ballard Shop Upland Soil

Ballard Shop

Number
 of

Number
 of

Detection 
Frequency

Maximum 
Detected 

Concentration

Minimum 
Detected 

Concentration
Assumed 

Distribution

ProUCL 
95% 

UCL a EPC b

Analyte Samples Detections (%) (mg/kg) (mg/kg) (mg/kg) (mg/kg)

Naphthalene 8 3 37.5 4.44 0.00266 Non-Parametric 1.97 1.97
1,2,4-Trimethylbenzene 8 3 37.5 9.82 0.00487 Non-Parametric 4.12 4.12

Notes:

% - percent
EPC - Exposure point concentration
mg/kg - milligram per kilogram
UCL - Upper Confidence Limit

a Calculated using ProUCL version 4.1.00. If ProUCL 4.1.00 recommended the 97.5% or the 99% UCL, the recommended UCL was selected. 
b The EPC is based on either the 95% UCL or the maximum concentration, which ever is lower.



Table A3-13
Summary Statistics and Derived 95% UCLs for Chemicals of Potential Ecological Concern in Ballard Shop Upland Soil

Ballard Shop

Number
 of

Number
 of

Detection 
Frequency

Maximum 
Detected 

Concentration

Minimum 
Detected 

Concentration
Assumed 

Distribution

ProUCL 
95% 

UCL a EPC b

Analyte Samples Detections (%) (mg/kg) (mg/kg) (mg/kg) (mg/kg)

1,2,4-Trimethylbenzene 3 1 33.3 9.82 9.82 NA NC 9.82
c

Ethylbenzene 3 1 33.3 0.552 0.552 NA NC 0.552
c

Isopropylbenzene 3 1 33.3 0.276 0.276 NA NC 0.276
c

n-Butylbenzene 3 1 33.3 2.71 2.71 NA NC 2.71
c

n-Propylbenzene 3 1 33.3 0.773 0.773 NA NC 0.773
c

p-Cymene (P-Isopropyltoluene) 3 1 33.3 0.815 0.815 NA NC 0.815
c

sec-Butylbenzene 3 1 33.3 0.566 0.566 NA NC 0.566
c

t-Butylbenzene 3 1 33.3 0.124 0.124 NA NC 0.124
c

Notes:

% - percent
EPC - Exposure point concentration
mg/kg - milligram per kilogram
NA - not applicable
NC - Not calculated
UCL - Upper Confidence Limit

a Calculated using ProUCL version 4.1.00. If ProUCL 4.1.00 recommended the 97.5% or the 99% UCL, the recommended UCL was selected.  
b The EPC is based on either the 95% UCL or the maximum concentration, which ever is lower.
c ProUCL did not calculate a 95% UCL for this chemical due to insufficient number of samples or insufficient number of detected values within the 
data set.



Table A3-14

Ballard Mine

Plant Type
Number

 of
Number

 of
Detection
Frequency

Maximum
Detected

Concentration

Minimum
Detected

Concentration
Assumed

Distribution

ProUCL
95%

UCL a EPC b

Analyte Samples Detections (%) (mg/kg) (mg/kg) (mg/kg) (mg/kg)
Non-Culturally Significant Plants

Arsenic 111 100 90.1 14.2 0.0750 Non-Parametric 1.49 1.49
Boron 111 106 95.5 44.1 2.48 Non-Parametric 11.0 11.0
Cadmium 112 112 100 4.54 0.0825 Gamma 1.35 1.35
Chromium 111 111 100 12.3 0.707 Lognormal 2.57 2.57
Cobalt 111 6 5.41 0.279 0.124 Non-Parametric 0.129 0.129
Copper 112 112 100 11.3 2.68 Gamma 5.67 5.67
Manganese 111 111 100 99.2 3.91 Normal 35.4 35.4
Mercury 104 16 15.4 0.0483 0.0100 Non-Parametric 0.0142 0.0142
Molybdenum 112 102 91.1 425 1.96 Non-Parametric 21.5 21.5
Nickel 111 111 100 28.7 0.551 Gamma 5.59 5.59
Selenium 143 137 95.8 366 0.304 Non-Parametric 41.8 41.8
Silver 111 8 7.21 0.162 0.0501 Non-Parametric 0.0539 0.0539
Thallium 111 92 82.9 0.594 0.0116 Non-Parametric 0.152 0.152
Uranium, Total 111 7 6.31 0.679 0.105 Non-Parametric 0.128 0.128
Vanadium 111 111 100 7.06 0.162 Non-Parametric 1.26 1.26
Zinc 112 112 100 250 12.8 Gamma 60.6 60.6

Culturally Significant Plants
Arsenic 17 5 29.4 5.16 0.103 Non-Parametric 1.43 1.43
Boron 17 17 100 50.8 8.46 Gamma 30.7 30.7
Cadmium 17 16 94.1 3.83 0.0257 Non-Parametric 2.27 2.27
Chromium 17 17 100 2.14 0.848 Normal 1.70 1.70
Cobalt 17 2 11.8 0.197 0.168 NA NC 0.197
Copper 17 17 100 17.7 3.47 Gamma 9.16 9.16
Manganese 17 17 100 559 9.93 Gamma 180 180
Mercury 16 8 50.0 0.127 0.0151 Non-Parametric 0.0424 0.0424

Summary Statistics and Derived 95% UCLs for Upland Vegetation for Chemicals of Potential Concern and 
Chemicals of Potential Ecological Concern in Upland Soil
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Table A3-14

Ballard Mine

Plant Type
Number

 of
Number

 of
Detection
Frequency

Maximum
Detected

Concentration

Minimum
Detected

Concentration
Assumed

Distribution

ProUCL
95%

UCL a EPC b

Analyte Samples Detections (%) (mg/kg) (mg/kg) (mg/kg) (mg/kg)

Summary Statistics and Derived 95% UCLs for Upland Vegetation for Chemicals of Potential Concern and 
Chemicals of Potential Ecological Concern in Upland Soil

Molybdenum 17 3 17.6 2.15 1.70 Non-Parametric 1.79 1.79
Nickel 17 17 100 8.59 0.565 Gamma 3.44 3.44
Selenium 17 17 100 189 0.365 Non-Parametric 123 123
Silver 17 1 5.88 0.429 0.429 NA NC 0.429 c

Thallium 17 2 11.8 0.0145 0.0100 NA NC 0.0145 c

Uranium, Total 17 0 0 NA NA NA NA NA
Vanadium 17 14 82.4 0.854 0.232 Non-Parametric 0.562 0.562
Zinc 17 17 100 172 11.0 Gamma 67.6 67.6

All Plants
Arsenic 128 105 82.0 14.2 0.0750 Non-Parametric 1.42 1.42
Boron 128 123 96.1 50.8 2.48 Non-Parametric 15.5 15.5
Cadmium 129 128 99.2 4.54 0.0257 Non-Parametric 1.55 1.55
Chromium 128 128 100 12.3 0.707 Lognormal 2.42 2.42
Cobalt 128 8 6.25 0.279 0.124 Non-Parametric 0.130 0.130
Copper 129 129 100 17.7 2.68 Normal 6.01 6.01
Manganese 128 128 100 559 3.91 Non-Parametric 64.8 64.8
Mercury 120 24 20.0 0.127 0.0100 Non-Parametric 0.0171 0.0171
Molybdenum 129 105 81.4 425 1.70 Non-Parametric 18.3 18.3
Nickel 128 128 100 28.7 0.551 Gamma 5.18 5.18
Selenium 160 154 96.3 366 0.304 Non-Parametric 39.7 39.7
Silver 128 9 7.03 0.429 0.0501 Non-Parametric 0.0601 0.0601
Thallium 128 94 73.4 0.594 0.0100 Non-Parametric 0.134 0.134
Uranium, Total 128 7 5.47 0.679 0.105 Non-Parametric 0.125 0.125
Vanadium 128 125 97.7 7.06 0.162 Non-Parametric 0.925 0.925
Zinc 129 129 100 250 11.0 Gamma 59.6 59.6
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Table A3-14

Ballard Mine

Plant Type
Number

 of
Number

 of
Detection
Frequency

Maximum
Detected

Concentration

Minimum
Detected

Concentration
Assumed

Distribution

ProUCL
95%

UCL a EPC b

Analyte Samples Detections (%) (mg/kg) (mg/kg) (mg/kg) (mg/kg)

Summary Statistics and Derived 95% UCLs for Upland Vegetation for Chemicals of Potential Concern and 
Chemicals of Potential Ecological Concern in Upland Soil

Notes:

% - percent
EPC - Exposure point concentration
mg/kg - milligram per kilogram
NA - not applicable
NC - Not calculated
UCL - Upper Confidence Limit

a Calculated using ProUCL version 4.1.00. If ProUCL 4.1.00 recommended the 97.5% or the 99% UCL, the recommended UCL was selected.  
b The EPC is based on either the 95% UCL or the maximum concentration, which ever is lower.
c Did not calculate a 95% UCL for this chemical due to insufficient number of samples or insufficient number of detected values within the data 
set.
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Table A3-15

Ballard Mine

Number
 of

Number
 of

Detection
Frequency

Maximum
Detected

Concentration

Minimum
Detected

Concentration
Assumed

Distribution

ProUCL
95%

UCL a EPC b

Analyte Samples Detections (%) (mg/kg) (mg/kg) (mg/kg) (mg/kg)
Antimony 14 8 57.1 6.40 3.00 Non-Parametric 4.62 4.62
Arsenic 14 14 100 8.91 1.83 Gamma 5.83 5.83
Boron 14 14 100 14.4 8.30 Normal 12.0 12.0
Cadmium 44 44 100 131 0.440 Lognormal 25.4 25.4
Chromium 44 44 100 2,780 13.9 Non-Parametric 503 503
Cobalt 14 14 100 7.78 2.33 Normal 6.03 6.03
Copper 44 44 100 272 7.00 Non-Parametric 71.1 71.1
Manganese 14 14 100 876 52.4 Normal 567 567
Mercury 14 14 100 0.109 0.0310 Normal 0.0697 0.0697
Molybdenum 44 35 79.5 48.6 0.330 Non-Parametric 16.4 16.4
Nickel 44 44 100 1,620 10.7 Non-Parametric 281 281
Selenium 44 40 90.9 570 0.700 Non-Parametric 89.5 89.5
Thallium 14 14 100 0.681 0.164 Normal 0.376 0.376
Uranium 14 14 100 8.90 2.23 Normal 5.41 5.41
Vanadium 44 44 100 773 22.2 Non-Parametric 233 233
Zinc 44 44 100 2,580 43.0 Lognormal 509 509

Notes:

% - percent
EPC - Exposure point concentration
mg/kg - milligram per kilogram
UCL - Upper Confidence Limit

b The EPC is based on either the 95% UCL or the maximum concentration, which ever is lower.

Summary Statistics and Derived 95% UCLs for Chemicals of Potential Concern and Chemicals of Potential Ecological Concern in Riparian 
Soil

a Calculated using ProUCL version 4.1.00. If ProUCL 4.1.00 recommended the 97.5% or the 99% UCL, the recommended UCL was selected.  



Table A3-16

Ballard Mine

Number
 of

Number
 of

Detection 
Frequency

Maximum 
Detected 

Concentration

Minimum 
Detected 

Concentration
Assumed 

Distribution

ProUCL 
95% 

UCL a EPC b

Analyte Samples Detections (%) (mg/kg) (mg/kg) (mg/kg) (mg/kg)

Cadmium 27 27 100 11.1 0.0900 Lognormal 1.92 1.92
Copper 27 27 100 6.30 1.20 Normal 3.95 3.95
Molybdenum 27 26 96.3 45.9 0.330 Non-Parametric 14.4 14.4
Selenium 27 19 70.4 40.0 0.600 Non-Parametric 16.1 16.1
Zinc 27 27 100 131 13.0 Gamma 45.7 45.7

Notes:

% - percent
EPC - Exposure point concentration
mg/kg - milligram per kilogram
UCL - Upper Confidence Limit

b The EPC is based on either the 95% UCL or the maximum concentration, which ever is lower.

Summary Statistics and Derived 95% UCLs for Riparian Vegetation for Chemicals of Potential Concern and Chemicals of Potential 
Ecological Concern in Riparian Soil

a Calculated using ProUCL version 4.1.00. If ProUCL 4.1.00 recommended the 97.5% or the 99% UCL, the recommended UCL was selected. 



Number
 of

Number
 of

Detection 
Frequency

Maximum 
Detected 

Concentration

Minimum 
Detected 

Concentration
Assumed 

Distribution

ProUCL
 95% 
UCL a EPC b

Analyte Samples Detections (%) (mg/L) (mg/L) (mg/L) (mg/L)
Aluminum, dissolved 73 23 31.5 0.350 0.0300 Non-Parametric 0.0641 0.0641
Barium, Dissolved 62 58 93.5 0.0950 0.00600 Non-Parametric 0.0416 0.0416
Boron, Dissolved 32 27 84.4 0.0500 0.0100 Non-Parametric 0.0299 0.0299
Cadmium, dissolved 184 58 31.5 0.00440 0.0000350 Non-Parametric 0.000406 0.000406
Cobalt, Dissolved 63 1 1.59 0.00563 0.00563 NA NC 0.00563 c

Copper, Dissolved 63 4 6.35 0.380 0.000705 Non-Parametric 0.0189 0.0189
Manganese, dissolved 74 67 90.5 2.63 0.000500 Non-Parametric 0.307 0.307
Selenium, total 187 165 88.2 2.84 0.000758 Non-Parametric 0.506 0.506
Uranium, dissolved 93 89 95.7 0.0599 0.000100 Non-Parametric 0.0100 0.0100
Vanadium, dissolved 171 119 69.6 0.0430 0.000130 Non-Parametric 0.00661 0.00661

Notes:

% - percent NC - Not calculated
mg/L - milligram per liter UCL - Upper Confidence Limit
NA - not applicable

a Calculated using ProUCL version 4.1.00. If ProUCL 4.1.00 recommended the 97.5% or the 99% UCL, the recommended UCL was selected. 
b The EPC is based on either the 95% UCL or the maximum concentration, which ever is lower.
c ProUCL did not calculate a 95% UCL for this chemical due to insufficient number of samples or insufficient number of detected values within the data set.

Table A3-17
Summary Statistics and Derived 95% UCLs for Chemicals of Potential Concern and Chemicals of Potential Ecological Concern in Surface Water

Ballard Mine



Table A3-18

Ballard Mine

Number
 of

Number
 of

Detection 
Frequency

Maximum 
Detected 

Concentration

Minimum 
Detected 

Concentration
Assumed 

Distribution

ProUCL
 95% 
UCL a EPC b

Analyte Samples Detections (%) (mg/kg) (mg/kg) (mg/kg) (mg/kg)

Antimony 7 4 57.1 6.60 4.60 Non-Parametric 6.05 6.05
Arsenic 7 7 100 13.4 3.33 Non-Parametric 13.0 13.0
Boron 7 7 100 18.8 5.20 Normal 14.7 14.7
Cadmium 32 32 100 138 0.550 Lognormal 42.1 42.1
Chromium 32 32 100 740 18.2 Non-Parametric 358 358
Cobalt 7 7 100 7.72 3.43 Normal 7.25 7.25
Copper 7 7 100 70.6 13.2 Gamma 51.1 51.1
Manganese 7 7 100 1,640 227 Gamma 1,139 1,139
Mercury 7 7 100 0.289 0.0205 Normal 0.171 0.171
Molybdenum 7 2 28.6 12.8 8.80 NA NC 12.8 c

Nickel 32 32 100 375 10.0 Non-Parametric 171 171
Selenium 32 32 100 1,300 0.600 Gamma 208 208
Silver 7 7 100 3.07 0.152 Gamma 2.74 2.74
Thallium 7 7 100 1.63 0.122 Gamma 1.30 1.30
Uranium 7 7 100 16.8 2.82 Gamma 12.9 12.9
Vanadium 32 32 100 920 25.0 Non-Parametric 321 321
Zinc 32 32 100 2,360 58.0 Non-Parametric 875 875

Notes:

% - percent
EPC - Exposure point concentration
mg/kg - milligram per kilogram
UCL - Upper Confidence Limit

c Did not calculate a 95% UCL for this chemical due to insufficient number of samples or insufficient number of detected values within the data set.

Summary Statistics and Derived 95% UCLs for Chemicals of Potential Concern and 
Chemicals of Potential Ecological Concern in Sediment

b The EPC is based on either the 95% UCL or the maximum concentration, which ever is lower.

a Calculated using ProUCL version 4.1.00. If ProUCL 4.1.00 recommended the 97.5% or the 99% UCL, the recommended UCL was selected.  



Table A3-19
Summary Statistics and Derived 95% UCLs for Chemicals of Potential Concern in Groundwater

Ballard Mine

Number
 of

Number
 of

Detection 
Frequency

Maximum 
Detected 

Concentration

Minimum 
Detected 

Concentration
Assumed 

Distribution

ProUCL
 95% 
UCL a EPC b

Analyte Samples Detections (%) (mg/L) (mg/L) (mg/L) (mg/L)

Arsenic, total 16 13 81.3 0.0267 0.000456 Non-Parametric 0.0119 0.0119
Cadmium, total 84 26 31.0 0.0215 0.000170 Non-Parametric 0.00195 0.00195
Chromium, total 39 34 87.2 0.0149 0.000200 Non-Parametric 0.00370 0.00370
Manganese, total 62 53 85.5 1.81 0.000986 Non-Parametric 0.337 0.337
Selenium, total 148 134 90.5 3.20 0.000534 Non-Parametric 0.480 0.480
Thallium, total 16 4 25.0 0.00110 0.0000538 Non-Parametric 0.000286 0.000286

Notes:

% - percent
EPC - Exposure point concentration
mg/L - milligram per liter
UCL - Upper Confidence Limit

b The EPC is based on either the 95% UCL or the maximum concentration, which ever is lower.

a Calculated using ProUCL version 4.1.00. If ProUCL 4.1.00 recommended the 97.5% or the 99% UCL, the recommended UCL was selected.  



Table A3-20
Summary Statistics and Derived 95% UCLs for Chemicals of Potential Concern in Ballard Shop Groundwater

Ballard Shop

Number
 of

Number
 of

Detection 
Frequency

Maximum 
Detected 

Concentration

Minimum 
Detected 

Concentration
Assumed 

Distribution

ProUCL
 95% 
UCL a

Analyte Samples Detections (%) (mg/L) (mg/L) (mg/L)

Trichloroethene (TCE) 5 2 40.0 0.000505 0.000443 NA NC 0.000505

Notes:

% - percent
EPC - Exposure point concentration
mg/L - milligram per liter
NA - not applicable
NC - Not calculated
UCL - Upper Confidence Limit

a Calculated using ProUCL version 4.1.00. If ProUCL 4.1.00 recommended the 97.5% or the 99% UCL, the recommended UCL was selected.  
b The EPC is based on either the 95% UCL or the maximum concentration, which ever is lower.

EPC b
(mg/L)

c ProUCL did not calculate a 95% UCL for this chemical due to insufficient number of samples or insufficient number of detected values within the data 
set.



Number
 of

Number
 of

Detection 
Frequency

Maximum 
Detected 

Concentration

Minimum 
Detected 

Concentration
95% 

UCL a EPC b

Analyte Samples Detections (%) (mg/kg) (mg/kg) (mg/kg) (mg/kg)

Antimony 30 10 33.3 0.854 0.419 Non-parametric 0.499 0.499
Arsenic 30 30 100 9.01 2.55 Gamma 6.35 6.35
Boron 30 29 96.7 22.3 1.92 Non-parametric 13.9 13.9
Cadmium 30 30 100 9.66 0.538 Non-Parametric 4.11 4.11
Chromium, total 28 28 100 32.1 9.87 Normal 20.1 20.1
Cobalt 30 30 100 13.3 3.37 Gamma 9.88 9.88
Copper 30 30 100 30.6 8.60 Normal 20.8 20.8
Manganese 30 30 100 3,990 337 Non-Parametric 2,465 2,465
Mercury 29 29 100 0.0507 0.0150 Normal 0.0298 0.0298
Molybdenum 30 2 6.67 3.45 1.62 NA NC 3.45
Nickel 29 29 100 32.2 12.5 Normal 23.5 23.5
Selenium 29 29 100 2.00 0.250 Gamma 0.841 0.841
Silver 29 21 72.4 0.251 0.0703 Non-parametric 0.132 0.132
Thallium 29 29 100 0.293 0.118 Normal 0.185 0.185
Uranium, total 26 22 84.6 1.61 0.395 Non-parametric 0.875 0.875
Vanadium 29 29 100 36.8 10.7 Normal 23.7 23.7
Zinc 29 29 100 148 57.7 Normal 107 107

Notes:

% - percent
EPC - Exposure point concentration

Table A3-21
Background Summary Statistics and Derived 95% UCLs for Chemicals of Potential Concern and 

Chemicals of Potential Ecological Concern in Upland Soil

Assumed 
Distribution

Censored Data
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Number
 of

Number
 of

Detection 
Frequency

Maximum 
Detected 

Concentration

Minimum 
Detected 

Concentration
95% 

UCL a EPC b

Analyte Samples Detections (%) (mg/kg) (mg/kg) (mg/kg) (mg/kg)

Table A3-21
Background Summary Statistics and Derived 95% UCLs for Chemicals of Potential Concern and 

Chemicals of Potential Ecological Concern in Upland Soil

Assumed 
Distribution

Censored Data

mg/kg - milligram per kilogram
NA - not applicable
UCL - Upper Confidence Limit

a Calculated using ProUCL version 4.1.00. If ProUCL 4.1.00 recommended the 97.5% or the 99% UCL, the recommended UCL was selected.
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Table A3-22
Background Summary Statistics and Derived 95% UCLs for Upland Vegetation for Chemicals of Potential Concern and 

Chemicals of Potential Ecological Concern in Upland Soil

Censored Data

Plant Type
Number

 of
Number

 of
Detection
Frequency

Maximum
Detected

Concentratio

Minimum
Detected

Concentratio
95%

UCL a EPC b

Analyte Samples Detections (%) (mg/kg) (mg/kg) (mg/kg) (mg/kg)
Non-Culturally Significant Plant

Antimony 84 1 1.19 5.41 5.41 NA NC 5.41
Boron 84 81 96.4 68.3 2.76 Non-parametric 22.5 22.5
Cadmium 83 78 94.0 1.58 0.0248 Non-parametric 0.410 0.410
Mercury 75 10 13.3 0.0589 0.0117 Non-parametric 0.0154 0.0154
Molybdenum 78 36 46.2 8.91 1.48 Non-parametric 2.57 2.57
Selenium 84 74 88.1 7.28 0.109 Non-parametric 0.920 0.920
Silver 84 13 15.5 0.598 0.0505 Non-parametric 0.0827 0.0827
Thallium 84 6 7.14 0.0257 0.0109 Non-parametric 0.0117 0.0117
Uranium, total 84 1 1.19 0.108 0.108 NA NC 0.108

Culturally Significant Plant
Antimony 76 0 0 ND ND NA NC 0
Boron 75 74 98.7 52.0 6.32 Non-parametric 23.9 23.9
Cadmium 76 69 90.8 1.95 0.0262 Non-parametric 0.624 0.624
Mercury 70 12 17.1 0.0876 0.00946 Non-parametric 0.0175 0.0175
Molybdenum 74 8 10.8 2.71 1.54 Non-parametric 1.65 1.65
Selenium 76 67 88.2 3.18 0.0992 Non-parametric 0.493 0.493
Silver 74 6 8.11 0.299 0.0925 Non-parametric 0.106 0.106
Thallium 76 1 1.32 0.0117 0.0117 NA NC 0.0117
Uranium, total 76 2 2.63 0.162 0.101 NA NC 0.162

All Plants
Antimony 160 1 0.625 5.41 5.41 NA NC 5.41
Boron 159 155 97.5 68.3 2.76 Non-parametric 22.5 22.5
Cadmium 159 147 92.5 1.95 0.0248 Non-parametric 0.461 0.461

Assumed
Distribution
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Table A3-22
Background Summary Statistics and Derived 95% UCLs for Upland Vegetation for Chemicals of Potential Concern and 

Chemicals of Potential Ecological Concern in Upland Soil

Censored Data

Plant Type
Number

 of
Number

 of
Detection
Frequency

Maximum
Detected

Concentratio

Minimum
Detected

Concentratio
95%

UCL a EPC b

Analyte Samples Detections (%) (mg/kg) (mg/kg) (mg/kg) (mg/kg)
Non-Culturally Significant Plant

Assumed
Distribution

Mercury 145 22 15.2 0.0876 0.00946 Non-parametric 0.0149 0.0149
Molybdenum 152 44 28.9 8.91 1.48 Non-parametric 2.09 2.09
Selenium 160 141 88.1 7.28 0.0992 Non-parametric 0.662 0.662
Silver 158 19 12.0 0.598 0.0505 Non-parametric 0.0732 0.0732
Thallium 160 7 4.38 0.0257 0.0109 Non-parametric 0.0113 0.0113
Uranium, total 160 3 1.88 0.162 0.101 NA NC 0.162

Notes:

% - percent
EPC - Exposure point concentration
mg/kg - milligram per kilogram
NA - not applicable
NC - not calculated
UCL - Upper Confidence Limit

a Calculated using ProUCL version 4.1.00. If ProUCL 4.1.00 recommended the 97.5% or the 99% UCL, the recommended UCL was selected.  
b The EPC is based on either the 95% UCL or the maximum concentration, which ever is lower.
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Table A3-23

Number
 of

Number
 of

Detection
Frequency

Maximum
Detected

Concentration

Minimum
Detected

Concentration
Assumed

Distribution
ProUCL 95% 

UCL a EPC b

Constituent Samples Detections (%) (mg/kg) (mg/kg) (mg/kg) (mg/kg)
Antimony 8 4 50 5.50 4.60 NA NC 5.50
Arsenic 8 8 100 5.44 2.78 Normal 4.43 4.43
Boron 8 8 100 11.2 5.60 Normal 9.72 9.72
Cadmium 17 17 100 4.40 0.600 Normal 2.81 2.81
Chromium, Total 17 17 100 42.5 16.7 Gamma 27.9 27.9
Cobalt 8 8 100 10.1 4.48 Normal 8.25 8.25
Copper 14 14 100 21.1 10.5 Normal 18.5 18.5
Manganese 8 8 100 1,080 124 Normal 655 655
Molybdenum 16 6 38 0.700 0.430 Kaplan-Meier 0.508 0.508
Nickel 17 17 100 26.6 10.4 Normal 20.2 20.2
Selenium 17 13 76 1.80 0.500 Kaplan-Meier 1.12 1.12
Thallium 8 8 100 0.428 0.160 Normal 0.333 0.333
Uranium 8 8 100 3.76 1.60 Normal 2.91 2.91
Vanadium 17 17 100 57.3 22.9 Gamma 37.0 37.0
Zinc 17 17 100 158 42.0 Normal 117 117

Notes:
% - percent
EPC - Exposure point concentration
mg/kg - milligram per kilogram
NA - not applicable
NC - not calculated
% - percent

Censored Data

Background Summary Statistics and Derived 95% UCLs for Chemicals of Potential Concern and Chemicals of 
Potential Ecological Concern in Riparian Soil
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Table A3-23

Number
 of

Number
 of

Detection
Frequency

Maximum
Detected

Concentration

Minimum
Detected

Concentration
Assumed

Distribution
ProUCL 95% 

UCL a EPC b

Constituent Samples Detections (%) (mg/kg) (mg/kg) (mg/kg) (mg/kg)

Censored Data

Background Summary Statistics and Derived 95% UCLs for Chemicals of Potential Concern and Chemicals of 
Potential Ecological Concern in Riparian Soil

UCL - Upper Confidence Limit

a Calculated using ProUCL version 4.1.00. If ProUCL 4.1.00 recommended the 97.5% or the 99% UCL, the recommended UCL was selected.
b The EPC is based on either the 95% UCL or the maximum concentration, which ever is lower.
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Table A3-24

Censored Data

Number
 of

Number
 of

Detection
Frequency

Maximum
Detected

Concentration

Minimum
Detected

Concentration
Assumed

Distribution
ProUCL 95% 

UCL a EPC b

Constituent Samples Detections (%) (mg/kg) (mg/kg) (mg/kg) (mg/kg)
Cadmium 9 9 100 0.900 0.100 Gamma 0.552 0.958
Molybdenum 9 9 100 2.58 0.630 Normal 1.76 2.74

Selenium 9 1 11 0.800 0.800 NA NC 0.800

Notes:
% - percent
EPC - Exposure point concentration
mg/kg - milligram per kilogram
NA - not applicable
NC - not calculated
UCL - Upper Confidence Limit

b The EPC is based on either the 95% UCL or the maximum concentration, which ever is lower.

a Calculated using ProUCL version 4.1.00. If ProUCL 4.1.00 recommended 

Background Summary Statistics and Derived 95% UCLs for Riparian Vegetation for Chemicals of Potential Concern and 
Chemicals of Potential Ecological Concern in Riparian Soil



Table A3-25

Censored Data

Number
 of

Number
 of

Detection
Frequency

Maximum
Detected

Concentration

Minimum
Detected

Concentration Assumed Distribution

ProUCL
 95% 
UCL a EPC b

Constituent a Samples Detections (%) (mg/L) (mg/L) (mg/L) (mg/L)

Aluminum, dissolved 21 5 23.8 0.410 0.0400 Kaplan-Meier 0.0990 0.0990

Arsenic, dissolved 13 6 46.2 0.00110 0.000500 Kaplan-Meier 0.000735 0.000735

Barium, dissolved 15 15 100 0.0850 0.0200 Gamma 0.0550 0.0550

Boron, dissolved 7 4 57.1 0.0200 0.0167 NA NC 0.0200

Cadmium, dissolved 44 2 4.55 0.000100 0.000100 NA NC 0.000100

Chromium, dissolved 37 14 37.8 0.00393 0.000200 Kaplan-Meier 0.000775 0.000775

Manganese, dissolved 20 20 100 0.0484 0.000600 Normal 0.0238 0.0238

Selenium, total 45 5 11.1 0.00100 0.000520 Kaplan-Meier 0.000579 0.000579

Uranium, dissolved 29 25 86.2 0.00120 0.000200 Kaplan-Meier 0.000529 0.000529

Vanadium, dissolved 45 24 53.3 0.00620 0.000300 Kaplan-Meier 0.00140 0.00140

Notes:
% - percent
EPC - Exposure point concentration
mg/L - milligram per liter

Background Summary Statistics and Derived 95% UCLs for Chemicals of Potential Concern and Chemicals of 
Potential Ecological Concern in Surface Water
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Table A3-25

Censored Data

Number
 of

Number
 of

Detection
Frequency

Maximum
Detected

Concentration

Minimum
Detected

Concentration Assumed Distribution

ProUCL
 95% 
UCL a EPC b

Constituent a Samples Detections (%) (mg/L) (mg/L) (mg/L) (mg/L)

Background Summary Statistics and Derived 95% UCLs for Chemicals of Potential Concern and Chemicals of 
Potential Ecological Concern in Surface Water

NA - not applicable
NC - not calculated
UCL - Upper Confidence Limit

a Calculated using ProUCL version 4.1.00. If ProUCL 4.1.00 recommended the 97.5% or the 99% UCL, the recommended UCL was selected.
b The EPC is based on either the 95% UCL or the maximum concentration, which ever is lower.
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Table A3-26
Background Summary Statistics and Derived 95% UCLs for Chemicals of Potential Concern and 

Chemicals of Potential Ecological Concern in Sediment

Censored Data

Number
 of

Number
 of

Detection
Frequency

Maximum
Detected

Concentration

Minimum
Detected

Concentration
Assumed

Distribution

ProUCL
 95% 
UCL a EPC b

Constituent Samples Detections (%) (mg/kg) (mg/kg) (mg/kg) (mg/kg)

Antimony 4 2 50 5.00 4.80 NA NC 5.00
Arsenic 4 4 100 4.55 2.10 NA NC 4.55
Boron 4 4 100 8.40 6.20 NA NC 8.40
Cadmium 13 13 100 3.74 0.220 Normal 2.29 2.29
Chromium, total 13 13 100 34.8 11.5 Normal 26.3 26.3
Copper 4 4 100 25.5 14.4 NA NC 25.5
Manganese 4 4 100 405 194 NA NC 405
Mercury 4 4 100 0.0380 0.0260 NA NC 0.0380
Nickel 13 13 100 24.4 5.80 Normal 19.7 19.7
Selenium 13 7 54 1.60 0.700 Kaplan-Meier 1.01 1.01
Silver 4 4 100 0.241 0.155 NA NC 0.241
Thallium 4 4 100 0.378 0.171 NA NC 0.378
Uranium 3 3 100 2.37 2.03 NA NC 2.37
Vanadium 13 13 100 45.2 11.3 Normal 33.0 33.0
Zinc 13 13 100 151 18.0 Normal 107 107

Notes:
% - percent
EPC - Exposure point concentration
mg/kg - milligram per kilogram
NA - not applicable
NC - not calculated
UCL - Upper Confidence Limit
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Table A3-26
Background Summary Statistics and Derived 95% UCLs for Chemicals of Potential Concern and 

Chemicals of Potential Ecological Concern in Sediment

Censored Data

Number
 of

Number
 of

Detection
Frequency

Maximum
Detected

Concentration

Minimum
Detected

Concentration
Assumed

Distribution

ProUCL
 95% 
UCL a EPC b

Constituent Samples Detections (%) (mg/kg) (mg/kg) (mg/kg) (mg/kg)

a Calculated using ProUCL version 4.1.00. If ProUCL 4.1.00 recommended the 97.5% or the 99% UCL, the recommended UCL was selected.
b The EPC is based on either the 95% UCL or the maximum concentration, which ever is lower.
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Censored Data

Number
 of

Number
 of

Detection
Frequency

Maximum
Detected

Concentration

Minimum
Detected

Concentration
Assumed

Distribution

ProUCL
 95% 
UCL a EPC b

Constituent a Samples Detectionsa (%) (mg/L) (mg/L) (mg/L) (mg/L)

Arsenic 8 5 62.5 0.000989 0.000266 Kaplan-Meier 0.000723 0.000723
Cadmium 51 6 11.8 0.000522 0.000200 Kaplan-Meier 0.000233 0.000233
Chromium, total 32 26 81.3 0.00524 0.000200 Kaplan-Meier 0.00232 0.00232
Manganese 32 31 96.9 0.456 0.000600 Kaplan-Meier 0.189 0.189
Selenium 52 27 51.9 0.00267 0.000606 Kaplan-Meier 0.00124 0.00124
Thallium 10 2 20.0 0.000200 0.0000538 NA NC 0.000200

Notes:
% - percent
EPC - Exposure point concentration
mg/L - milligram per liter
NA - not applicable
NC - not calculated
UCL - Upper Confidence Limit
a Calculated using ProUCL version 4.1.00. If ProUCL 4.1.00 recommended the 97.5% or the 99% UCL, the recommended UCL was selected.  
b The EPC is based on either the 95% UCL or the maximum concentration, which ever is lower.

Table A3-27
Background Summary Statistics and Derived 95% UCLs for Chemicals of Potential Concern in Groundwater



URF
(ug/m3)-1

Chronic Reference Dose - RfD 
(mg/kg-d)

RfC
(mg/m3) ABSGI

 a

Oral Dermalb Inhalation Oral Dermalb Inhalation (%)
Metals

Aluminum 7429-90-5 na na na 1.0E+00 P 1.0E+00 R 5.0E-03 P 100% Neurological effects

Antimony 7440-36-0 na na na 4.0E-04 I 6.0E-05 R na 15%
Longevity, blood glucose, 

and cholesterol

Arsenic 7440-38-2 1.5E+00 I 1.5E+00 R 4.3E-03 I 3.0E-04 I 3.0E-04 R 1.5E-05 C 95%

Dermal effects: 
Hyperpigmentation and 

keratosis
Cadmium, soil 7440-43-9 na na 1.8E-03 I 1.0E-03 I 2.5E-05 R 1.0E-05 A 2.5% Hematologic: proteinuria
Cadmium, water 7440-43-9 na na 1.8E-03 I 5.0E-04 I 2.5E-05 R 1.0E-05 A 5% Hematologic: proteinuria
Chromium, total 16065-83-1 na na na 1.5E+00 I 2.0E-02 R na 1.3% na
Cobalt 7440-48-4 na na 9.0E-03 P 3.0E-04 P 3.0E-04 R 6.0E-06 P 100% na

Manganese 7439-96-5 na na na 1.4E-01 I 5.6E-03 R 5.0E-05 I 4%
Neurological and  neuro-

behavioral effects
Molybdenum 7439-98-7 na na na 5.0E-03 I 5.0E-03 I na 100% Increased uric acid levels

Nickel 7440-02-0 na na 2.6E-04 C 2.0E-02 I 8.0E-04 R 9.0E-05 A 4%
Decreased body and organ 

weights
Selenium 7782-49-2 na na na 5.0E-03 I 1.5E-03 R 2.0E-02 C 30% Clinical selenosis 

Thallium 7440-28-0 na na na 1.0E-05 P 1.0E-05 R na 100%
Increased levels of SGOT 

and LDH

Uranium na na na na 6.0E-04 E 6.0E-04 R 4.0E-05 A 100%
Body weight loss and 

moderate nephrotoxicity
Vanadium na na na na 5.0E-03 U 1.3E-04 R 1.0E-04 A 2.6% Decreased hair cystine
Zinc 7440-66-6 na na na 3.0E-01 I 3.0E-01 R na na Decrease in ESOD activity

Polynuclear Aromatic Hydrocarbons

Naphthalene 91-20-3 na na 3.4E-05 C 2.0E-02 I 2.0E-02 R 3.0E-03 I 89%

Decreased body weight; 
Nasal, olfactory and 
respiratory effects

Volatile Organic Compounds

1,1,1-Trichloroethane 71-55-6 na na na 2.0E+00 I 2.0E+00 R 5.0E+00 I 100%
Body Weight and

Histopathologic Changes
1,1-Dichloroethane 75-34-3 5.7E-03 C 5.7E-03 R 1.6E-06 C 2.0E-01 P 2.0E-01 R na 100% Renal injury
1,1-Dichloroethene 75-35-4 na na na 5.0E-02 I 5.0E-02 R 2.0E-01 I 100% Liver toxicity
1,2,4-Trimethylbenzene 95-63-6 na na na na na 7.0E-03 P 100% Decreased clotting time
cis-1,2-Dichloroethene 156-59-2 na na na 2.0E-03 I 2.0E-03 R na 100% Kidney weight
Tetrachloroethene (PCE) 127-18-4 2.1E-03 I 2.1E-03 R 2.6E-07 I 6.0E-03 I 6.0E-03 R 4.0E-02 I 100% Neurotoxicity

Trichloroethene (TCE) 79-01-6 4.6E-02 I 4.6E-02 R 4.1E-06 I 5.0E-04 I 5.0E-04 R 2.0E-03 I 100%
Hepatic, Renal and 

Neurotoxicity

Table A3-28

CAS
Number

 Toxicity Values used in the Human Health Risk Assessment

Cancer Slope Factor 
(mg/kg-d)-1

Chemical of Potential Concern
Critical
Effect
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URF
(ug/m3)-1

Chronic Reference Dose - RfD 
(mg/kg-d)

RfC
(mg/m3) ABSGI

 a

Oral Dermalb Inhalation Oral Dermalb Inhalation (%)

Table A3-28

CAS
Number

 Toxicity Values used in the Human Health Risk Assessment

Cancer Slope Factor 
(mg/kg-d)-1

Chemical of Potential Concern
Critical
Effect

Sources:

A  Agency for Toxic Substances and Disease Registry (ATSDR) minimal risk levels (ATSDR, 2013)

E Office of Environmental Assessment (USEPA, 2008c)

P  Provisional Peer Reviewed Toxicity Values (PPRTVs) as cited in USEPA's RSL Table (USEPA, 2013a)
U  United States Regional Screening Levels (RSLs)  (USEPA, 2013a)
C  CalEPA Toxicity Values as cited in USEPA's RSL Table (USEPA, 2013a)
R   Route Extrapolation.

Notes:

ABSGI - oral absorption efficiencies mg/m3 - milligram per cubic meter USEPA - U. S. Environmental Protection Agency

CSF - cancer slop factor na - not available URF - unit risk factor
IRIS - Integrated Risk Information System RfD - reference dose RfC - reference concentration
mg/kg-d - milligram per kilogram per day ug/m3 - microgram per cubic meter

b The following equations are used as recommended by the USEPA (2004) to estimate dermal CSF and RFDs from the ingestion toxicity values when ABSGI is less than 50 percent: Dermal 
RFD = Oral RfD x ABSGI and Dermal CSF = Oral SF/ABSGI. When ABSGI is greater than 50 percent, the dermal CSF and/or RfD is assumed to be equal to the oral CSF and/or RfD 
(USEPA, 2004). 

a Values are from USEPA RAGS Part E.  Where no specific ABSGI is available, the ABSGI is assumed to be 100%. (USEPA 2004)

I   Integrated Risk Information System (IRIS) Database (USEPA, 2013c).
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Medium/Risk Drivera ILCR HI

Culturally Significant Plant - Upland Soil 6E-03 359
Antimony 10.9 NA NA NA NA 44
Arsenic 45.5 NA NA NA 5.9E-03 30
Cadmium 167 NA NA NA NA 6.8
Cobalt 25.6 NA NA NA NA 1.2
Manganese 5,180 NA NA NA NA 7.1
Selenium 209 NA NA NA NA 67
Thallium 3.68 NA NA NA NA 2.6
Uranium 87.1 NA NA NA NA 198

Culturally Significant Plant - Riparian Soil 8E-03 583
Antimony NA 6.40 NA NA NA 26
Arsenic NA 8.91 NA NA 8.0E-03 42
Cadmium NA 131 NA NA NA 20
Cobalt NA 7.78 NA NA NA 36
Manganese NA 876 NA NA NA 11
Molybdenum NA 48.6 NA NA NA 16
Nickel NA 1,620 NA NA NA 116
Selenium NA 570 NA NA NA 14
Thallium NA 0.681 NA NA NA 93
Vanadium NA 773 NA NA NA 210

Elk - Upland Soil and Surface Water 7E-07 0.1

Upland Soil 9E-05 7
Arsenic 45.5 NA NA NA 8.5E-05 0.44
Thallium 3.68 NA NA NA NA 1.2
Vanadium 808 NA NA NA NA 2.8

Riparian Soil 2E-05 5
Arsenic NA 8.91 NA NA 1.7E-05 0.09
Vanadium NA 773 NA NA NA 2.7

Aquatic Plant - Surface Water and Sediment 6E-04 526
Arsenic NA NA 0.0556 13.4 5.8E-04 3.0
Cadmium NA NA NA 138 NA 16
Manganese NA NA 2.63 1,640 NA 1.6
Molybdenum NA NA 0.160 12.8 NA 1.1
Selenium NA NA 2.84 1,300 NA 496
Thallium NA NA NA 1.63 NA 1.2
Vanadium NA NA NA 920 NA 1.6
Zinc NA NA NA 2,360 NA 2.1

Surface Water 9E-06 0.3
Arsenic NA NA 0.0556 NA 8.8E-06 0.045

8E-03 591

10-5 1
10-6 - 10-4 1

Table A3-29
Summary of Tier I Ballard Mine Cumulative Risk Estimates for Current/Future Native Americans

EPCb

Upland Soil
(mg/kg)

Riparian Soil
(mg/kg)

Surface 
Water
(mg/L)

IDEQ Point of Departure:
USEPA Risk Range:

Current/Future 
Native American

Cumulative Media ILCR/HI c:

Sediment
(mg/kg)
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Medium/Risk Drivera ILCR HI

Table A3-29
Summary of Tier I Ballard Mine Cumulative Risk Estimates for Current/Future Native Americans

EPCb

Upland Soil
(mg/kg)

Riparian Soil
(mg/kg)

Surface 
Water
(mg/L)

Current/Future 
Native American

Sediment
(mg/kg)

Notes:

a 

b

c

Bold indicates exceedence of the USEPA's risk management range and/or IDEQ's acceptable risk criteria.

EPC - Exposure Point Concentration mg/L - milligram per liter
HI - Hazard Index. mg/kg - milligram per kilogram
IDEQ - Idaho Department of Environmental Quality NA - Not applicable
ILCR - Incremental lifetime cancer risk USEPA - U. S. Environmental Protection Agency

Cumulative media ILCR/HI includes the higher of the ILCR/HI for culturally significant plants harvested from upland soil, 
riparian soil, or aquatic environments, and the higher of the ILCR/HI for upland soil or riparian soil direct contact.

Summary of risk estimates for chemicals of potential concern (COPCs) are presented if the COPC is a risk driver. Risk 
estimates for all COPCs are presented in Attachment B.
The EPC is based on the maximum detected concentration measured in various media collected from Ballard Mine 
sampling locations.
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Medium/Risk Drivera

Fruits and Vegetables - Upland Soil and Groundwater 2E-02 591
Antimony 10.9 NA NA 44
Arsenic 45.5 0.0267 1.7E-02 90
Cadmium 167 0.0215 NA 10
Cobalt 25.6 NA NA 1.6
Manganese 5,180 1.81 NA 2.3
Molybdenum 48.7 NA NA 150
Nickel 635 NA NA 2.5
Selenium 209 3.20 NA 173
Thallium 3.68 0.00110 NA 113
Uranium 87.1 NA NA 2.0
Vanadium 808 NA NA 2.5

Upland Soil 9E-05 7
Arsenic 45.5 NA 8.5E-05 0.44
Thallium 3.68 NA NA 1.2
Vanadium 808 NA NA 2.8

Groundwater 7E-04 38
Arsenic NA 0.0267 7.1E-04 3.7
Cadmium NA 0.0215 NA 2.0
Selenium NA 3.20 NA 27
Thallium NA 0.00110 NA 4.5

Radiological Exposure
Upland Soil 

(pCi/g)
Indoor Air 
(pCi/m3) 2E-01 NA

Radium-226 (pCi/g) 29.2 NA 2.9E-03 NA
Radon-222 (pCi/m3) NA 36,554 1.9E-01 NA

2E-01 636

10-5 1
10-6 - 10-4 1

Notes:

a

b

Bold indicates exceedence of the USEPA's risk management range and/or IDEQ's acceptable risk criteria.

EPC - Exposure Point Concentration mg/L - milligram per liter
HI - Hazard Index mg/kg - milligram per kilogram
IDEQ - Idaho Department of Environmental Quality NA - Not applicable
ILCR - Incremental lifetime cancer risk USEPA - U. S. Environmental Protection Agency

The EPC is based on the maximum detected concentration measured in various media collected from Ballard 
Mine sampling locations.

IDEQ Point of Departure:
USEPA Risk Range:

Cumulative Media ILCR/HI c:

Groundwater
(mg/L)

Summary of risk estimates for chemicals of potential concern (COPCs) are presented if the COPC is a risk driver. 
Risk estimates for all COPCs are presented in Attachment B.

Table A3-30
Summary of Tier I Ballard Mine Cumulative Risk Estimates for Hypothetical Future Residents

HI

EPCb

Upland Soil
(mg/kg)

Hypothetical Future 
Resident

ILCR



Medium/Risk Drivera ILCR HI

Cattle - Upland Soil and Surface Water 4E-04 138
Arsenic 45.5 0.0556 NA 4.0E-04 2.6
Cadmium 167 NA NA NA 1.8
Cobalt 25.6 0.00563 NA NA 13
Nickel 635 NA NA NA 1.6
Selenium 209 2.84 NA NA 7.8
Thallium 3.68 NA NA NA 107
Vanadium 808 NA NA NA 2.9

Cattle - Upland Soil and Groundwater 4E-04 140
Arsenic 45.5 NA 0.0267 3.9E-04 2.5
Cadmium 167 NA 0.0215 NA 1.8
Cobalt 25.6 NA NA NA 13
Nickel 635 NA NA NA 1.6
Selenium 209 NA 3.20 NA 8.2
Thallium 3.68 NA 0.00110 NA 108
Vanadium 808 NA NA NA 2.9

Upland Soil 1E-05 2
Arsenic 45.5 NA NA 1.5E-05 0.094

Groundwater 4E-04 25
Arsenic NA NA 0.0267 3.8E-04 2.5
Cadmium NA NA 0.0215 NA 1.3
Selenium NA NA 3.20 NA 18
Thallium NA NA 0.00110 NA 3.0

8E-04 167

10-5 1
10-6 - 10-4 1

Notes:

a

b

c

Bold indicates exceedence of the USEPA's risk management range and/or IDEQ's acceptable risk criteria.

EPC - Exposure Point Concentration mg/L - milligram per liter
HI - Hazard Index. mg/kg - milligram per kilogram
IDEQ - Idaho Department of Environmental Quality NA - Not applicable
ILCR - Incremental lifetime cancer risk USEPA - U. S. Environmental Protection Agency

Summary of Tier I Ballard Mine Cumulative Risk Estimates for Current/Future Seasonal Ranchers

The EPC is based on the maximum detected concentration measured in various media collected from Ballard Mine 
sampling locations.
The Cumulative media ILCR/HI includes the higher of the cattle (upland soil and surface water) or cattle (upland soil 
and groundwater) ILCR/HI.

EPCb

Upland Soil
(mg/kg)

Surface Water
(mg/L)

Summary of risk estimates for chemicals of potential concern (COPCs) are presented if the COPC is a risk driver. 
Risk estimates for all COPCs are presented in Attachment B.

IDEQ Point of Departure:
USEPA Risk Range:

Table A3-31

Current/Future 
Seasonal Rancher

Groundwater
(mg/L)

Cumulative Media ILCR/HI c:



Medium/Risk Drivera ILCR HQ / HI

Indoor Air - Upland Soil 2E-05 12
Naphthalene 4.44 NA 2.5E-05 0.56
1,2,4-Trimethylbenzene 9.82 NA NA 11

Indoor Air - Groundwater 8E-09 0.002

Fruits and Vegetables - Upland Soil and Groundwater 1E-06 0.5
Trichloroethene (TCE) NA 0.000505 1.2E-06 0.13

Upland Soil 9E-08 0.02

Groundwater 4E-07 0.2
3E-05 12

10-5 1
10-6 - 10-4 1

Notes:
a

b

c

Bold indicates exceedence of the USEPA's risk management range and/or IDEQ's acceptable risk criteria.

EPC - exposure point concentration
HI - hazard index
HQ - hazard quotient
IDEQ - Idaho Department of Environmental Quality
ILCR - incremental lifetime cancer risk.
mg/L - milligram per liter
mg/kg - milligram per kilogram
NA - not applicable
USEPA - U. S. Environmental Protection Agency

USEPA Risk Range:

Cumulative Media ILCR/HI c:

IDEQ Point of Departure:

EPCb

Upland Soil
(mg/kg)

Groundwater
(mg/L)

Summary of Tier I Ballard Shop Cumulative Risk Estimates for Human Receptors
Table A3-32

Summary of risk estimates for chemicals of potential concern (COPCs) are presented if the COPC is a 
risk driver. Risk estimates for all COPCs are presented in Attachment C.
The EPC is based on the maximum detected concentration measured in various media collected from 
Ballard Shop sampling locations.
Cumulative media ILCR/HI includes the higher of the indoor air (upland soil) or indoor air (groundwater) 
ILCR/HI.

Hypothetical Future 
Resident



Medium/Risk Drivera ILCR HI

Culturally Significant Plant - Upland Soil 8E-03 194
Antimony 0.854 NA NA NA NA 3.4
Arsenic 9.01 NA NA NA 8.1E-03 42
Cadmium 9.66 NA NA NA NA 19
Cobalt 13.3 NA NA NA NA 61
Manganese 3,990 NA NA NA NA 48
Nickel 32.2 NA NA NA NA 2.3
Selenium 2.00 NA NA NA NA 1.1
Thallium 0.293 NA NA NA NA 2.1
Uranium 1.61 NA NA NA NA 3.7
Vanadium 36.8 NA NA NA NA 10

Culturally Significant Plant - Riparian Soil 5E-03 187
Antimony NA 5.50 NA NA NA 22
Arsenic NA 5.44 NA NA 4.9E-03 25
Cadmium NA 4.40 NA NA NA 1.6
Cobalt NA 10.1 NA NA NA 46
Manganese NA 1,080 NA NA NA 13
Nickel NA 26.6 NA NA NA 1.9
Thallium NA 0.428 NA NA NA 58
Vanadium NA 57.3 NA NA NA 16
Zinc NA 158 NA NA NA 1.4

Elk - Upland Soil and Surface Water 7E-08 0.01

Upland Soil 2E-05 0.9
Arsenic 9.01 NA NA NA 1.7E-05 0.088

Riparian Soil 1E-05 0.7
Arsenic NA 5.44 NA NA 1.0E-05 0.053

Aquatic Plant - Surface Water and Sediment 2E-04 6
Arsenic NA NA 0.00110 4.55 2.0E-04 1.0
Cadmium NA NA NA 3.74 NA 2.3

Surface Water 2E-07 0.002
8E-03 195

10-5 1
10-6 - 10-4 1

Notes:
a

b

c

Bold indicates exceedence of the USEPA's risk management range and/or IDEQ's acceptable risk criteria.

EPC - Exposure Point Concentration mg/L - milligram per liter
HI - Hazard Index mg/kg - milligram per kilogram
IDEQ - Idaho Department of Environmental Quality NA - Not applicable
ILCR - Incremental lifetime cancer risk USEPA - U. S. Environmental Protection Agency

Sediment
(mg/kg)

Table A3-33

EPCb

Upland Soil
(mg/kg)

Riparian Soil
(mg/kg)

Surface Water
(mg/L)

Current/Future 
Native American

Summary of Tier I Background Cumulative Risk Estimates for Current/Future Native Americans

Summary of risk estimates for chemicals of potential concern (COPCs) are presented if the COPC is a risk driver for at least one 
receptor. Risk estimates for all COPCs are presented in Attachment D.
The EPC is based on the maximum detected concentration measured in various media collected from background sampling 
locations.
Cumulative media ILCR/HI includes the higher of the ILCR/HI for culturally significant plants harvested from upland soil, riparian 
soil, or aquatic environments, and the higher of the ILCR/HI for upland soil or riparian soil direct contact.

Cumulative Media ILCR/HI c:

IDEQ Point of Departure:
USEPA Risk Range:



Medium/Risk Drivera ILCR HI

Fruits and Vegetables - Upland Soil and Groundwater 8E-03 203
Antimony 0.854 NA NA 24
Arsenic 9.01 0.000989 8.2E-03 42
Cadmium 9.66 0.000522 NA 2.8
Cobalt 13.3 NA NA 61
Manganese 3,990 0.456 NA 48
Molybdenum 3.45 NA NA 3.2
Nickel 32.2 NA NA 2.3
Selenium 2.00 0.00 NA 2.6
Thallium 0.293 0.000200 NA 5.9
Vanadium 36.8 NA NA 10

Upland Soil 2E-05 0.9
Arsenic 9.01 NA 1.7E-05 0.088

Groundwater 3E-05 1
Arsenic NA 0.000989 2.6E-05 0.14

8E-03 205

10-5 1
10-6 - 10-4 1

Notes:
a

b

Bold indicates exceedence of the USEPA's risk management range and/or IDEQ's acceptable risk criteria.

EPC - Exposure Point Concentration mg/L - milligram per liter
HI - Hazard Index mg/kg - milligram per kilogram
IDEQ - Idaho Department of Environmental Quality NA - Not applicable
ILCR - Incremental lifetime cancer risk USEPA - U. S. Environmental Protection Agency

Summary of Tier I Background Cumulative Risk Estimates for Hypothetical Future Residents

Summary of risk estimates for chemicals of potential concern (COPCs) are presented if the COPC is a risk driver for 
at least one receptor. Risk estimates for all COPCs are presented in Attachment D.
The EPC is based on the maximum detected concentration measured in various media collected from background 
sampling locations.

Cumulative Media ILCR/HI:

IDEQ Point of Departure:
USEPA Risk Range:

Groundwater
(mg/L)

Table A3-34

EPCb

Upland Soil
(mg/kg)

Hypothetical Future 
Resident



Medium/Risk Drivera ILCR HI

Cattle - Upland Soil and Surface Water 8E-05 16
Arsenic 9.01 0.00110 NA 7.6E-05 0.49
Cobalt 13.3 NA NA NA 6.8
Thallium 0.293 NA NA NA 8.5

Cattle - Upland Soil and Groundwater 8E-05 17
Arsenic 9.01 NA 0.000989 7.6E-05 0.49
Cobalt 13.3 NA NA NA 6.8
Thallium 0.293 NA 0.000200 NA 8.8

Upland Soil 3E-06 0.2
Arsenic 9.01 NA NA 2.9E-06 0.019

Groundwater 1E-05 0.06
Arsenic NA NA 0.000989 1.4E-05 0.0044

9E-05 17

10-5 1
10-6 - 10-4 1

Notes:
a 

b

c

EPC - Exposure Point Concentration mg/L - milligram per liter
HI - Hazard Index. mg/kg - milligram per kilogram
IDEQ - Idaho Department of Environmental Quality NA - Not applicable
ILCR - Incremental lifetime cancer risk USEPA - U. S. Environmental Protection Agency

Cumulative Media ILCR/HI c:

IDEQ Point of Departure:
USEPA Risk Range:

EPCb

Table A3-35
Summary of Tier I Background Cumulative Risk Estimates for Current/Future Seasonal Ranchers

Groundwater
(mg/L)

The EPC is based on the maximum detected concentration measured in various media collected from background 
sampling locations.

Bold indicates exceedence of the USEPA's risk management range and/or IDEQ's acceptable risk criteria.

Current/Future 
Seasonal Rancher

Upland Soil
(mg/kg)

Summary of risk estimates for chemicals of potential concern (COPCs) are presented if the COPC is a risk driver. 
Risk estimates for all COPCs are presented in Attachment D.

Surface Water
(mg/L)

Cumulative media ILCR/HI includes the higher of the cattle (upland soil and surface water) or cattle (upland soil and 
groundwater) ILCR/HI.



Medium/Risk Drivera ILCR HI

Culturally Significant Plant - Upland Soil 8E-05 39
Antimony 4.89 NA NA NA NA 3.8
Arsenic 21.8 NA NA NA 8.4E-05 1.6
Selenium 53.5 NA NA NA NA 8.4
Uranium 38.3 NA NA NA NA 17

Culturally Significant Plant - Riparian Soil 3E-04 44
Antimony NA 4.62 NA NA NA 3.6
Arsenic NA 5.83 NA NA 2.7E-04 5.3
Cobalt NA 6.03 NA NA NA 5.4
Manganese NA 567 NA NA NA 1.3
Nickel NA 281 NA NA NA 3.9
Selenium NA 89.5 NA NA NA 1.1
Thallium NA 0.376 NA NA NA 9.9
Vanadium NA 233 NA NA NA 12

Upland Soil 2E-06 0.3
Arsenic 21.8 NA NA NA 2.4E-06 0.047

Riparian Soil 7E-07 0.1

Aquatic Plant - Surface Water and Sediment 3E-05 16
Arsenic NA NA 0.0123 13.0 2.9E-05 0.56
Cadmium NA NA NA 42.1 NA 1.7
Selenium NA NA 0.506 208 NA 13

Surface Water 9E-08 0.002
3E-04 45

10-5 1
10-6 - 10-4 1

Notes:
a

b

c

Bold indicates exceedence of the USEPA's risk management range and/or IDEQ's acceptable risk criteria.

% - percent mg/L - milligram per liter
EPC - Exposure Point Concentration NA - Not applicable
HI - Hazard Index CTE - reasonable maximum exposure
IDEQ - Idaho Department of Environmental Quality UCL - upper confidence limit
ILCR - Incremental lifetime cancer risk USEPA - U. S. Environmental Protection Agency
mg/kg - milligram per kilogram

Table A3-36
Summary of Tier II CTE Ballard Mine Cumulative Risk Estimates for Current/Future Native Americans

Cumulative media ILCR/HI includes the higher of the ILCR/HI for culturally significant plants harvested from upland 
soil, riparian soil, or aquatic environments, and the higher of the ILCR/HI for upland soil or riparian soil direct contact.

EPCb

Upland Soil
(mg/kg)

Riparian Soil
(mg/kg)

Surface Water
(mg/L)

Sediment
(mg/kg)

Current/Future 
Native American

Summary of risk estimates for chemicals of potencial concern (COPCs) are presented if the COPC is a risk driver. 
Risk estimates for all COPCs are presented in Attachment E.
The EPC is based on the lower of the ProUCL recommended 95%, 97.5% or 99% upper confidence limit (UCL) or 
the maximum detected concentration measured in various media collected from Ballard Mine sampling locations.

Cumulative Media ILCR/HI c:

IDEQ Point of Departure:
USEPA Risk Range:



Medium/Risk Drivera ILCR HI

Fruits and Vegetables - Upland Soil and Groundwater 1E-04 18
Antimony 4.89 NA NA 3.8
Arsenic 21.8 0.0119 1.1E-04 2.2
Molybdenum 20.0 NA NA 1.5
Selenium 53.5 0.480 NA 4.1
Thallium 1.20 0.000286 NA 5.6

Upland Soil 9E-06 0.3
Arsenic 21.8 NA 9.1E-06 0.047

Groundwater 3E-05 2
Arsenic NA 0.0119 2.9E-05 0.56
Selenium NA 0.480 NA 1.4

2E-04 21

10-5 1
10-6 - 10-4 1

Notes:
a

b

Bold indicates exceedence of the USEPA's risk management range and/or IDEQ's acceptable risk criteria.

% - percent mg/L - milligram per liter
EPC - Exposure Point Concentration NA - Not applicable
HI - Hazard Index CTE - reasonable maximum exposure
IDEQ - Idaho Department of Environmental Quality UCL - upper confidence limit
ILCR - Incremental lifetime cancer risk USEPA - U. S. Environmental Protection Agency
mg/kg - milligram per kilogram

IDEQ Point of Departure:
USEPA Risk Range:

Table A3-37

Hypothetical Future Resident
Groundwater

(mg/L)

Cumulative Media ILCR/HI:

Summary of Tier II CTE Ballard Mine Cumulative Risk Estimates for Hypothetical Future Residents

Summary of risk estimates for chemicals of potencial concern (COPCs) are presented if the COPC is a risk driver. 
Risk estimates for all COPCs are presented in Attachment E.
The EPC is based on the lower of the ProUCL recommended 95%, 97.5% or 99% upper confidence limit (UCL) or 
the maximum detected concentration measured in various media collected from Ballard Mine sampling locations.

EPCb

Upland Soil
(mg/kg)



Medium/Risk Drivera ILCR HI

Cattle - Upland Soil and Surface Water 1E-05 11
Arsenic 21.8 0.0123 NA 1.3E-05 0.32
Thallium 1.20 NA NA NA 9.1

Cattle - Upland Soil and Groundwater 1E-05 11
Arsenic 21.8 NA 0.0119 1.3E-05 0.32
Thallium 1.20 NA 0.000286 NA 9.2

Upland Soil 5E-07 0.08

Groundwater 5E-06 1
Arsenic NA NA 0.0119 5.3E-06 0.13

2E-05 12

Notes:
a

b

c

Bold indicates exceedence of the USEPA's risk management range and/or IDEQ's acceptable risk criteria

% - percent mg/L - milligram per liter
EPC - Exposure Point Concentration NA - Not applicable
HI - Hazard Index CTE - reasonable maximum exposure
IDEQ - Idaho Department of Environmental Quality UCL - upper confidence limit
ILCR - Incremental lifetime cancer risk USEPA - U. S. Environmental Protection Agency
mg/kg - milligram per kilogram

Cumulative Media ILCR/HI c:

IDEQ Point of Departure:
USEPA Risk Range:

Table A3-38

Current/Future 
Seasonal Rancher

Groundwater
(mg/L)

Summary of Tier II CTE Ballard Mine Cumulative Risk Estimates for Current/Future Seasonal Ranchers

Summary of risk estimates for chemicals of potencial concern (COPCs) are presented if the COPC is a risk driver. 
Risk estimates for all COPCs are presented in Attachment E.
The EPC is based on the lower of the ProUCL recommended 95%, 97.5% or 99% upper confidence limit (UCL) or 
the maximum detected concentration measured in various media collected from Ballard Mine sampling locations.
Cumulative media ILCR/HI includes the higher of the cattle (upland soil and surface water) or cattle (upland soil 
and groundwater) ILCR/HI.

EPCb

Upland Soil
(mg/kg)

Surface Water
(mg/L)



Medium/Risk Drivera ILCR HI

Upland Soil 4E-08 0.007
4E-08 0.007

10-5 1
10-6 - 10-4 1

Notes:
a

HI - Hazard Index
IDEQ - Idaho Department of Environmental Quality
ILCR - Incremental lifetime cancer risk
CTE - reasonable maximum exposure
USEPA - U. S. Environmental Protection Agency

Summary of Tier II CTE Ballard Mine Cumulative Risk Estimates for Current/Future 
Recreational Hunter

Summary of risk estimates for chemicals of potencial concern (COPCs) are presented if the 
COPC is a risk driver. Risk estimates for all COPCs are presented in Attachment E.

Bold indicates exceedence of the USEPA's risk management range and/or IDEQ's acceptable 
risk criteria.

Cumulative Media ILCR/HI:

IDEQ Point of Departure:
USEPA Risk Range:

Table A3-39

Current/Future Recreational Hunter



Medium/Risk Drivera ILCR HI

Upland Soil 4E-08 0.004
4E-08 0.004

10-5 1
10-6 - 10-4 1

Notes:
a

b

% - percent
EPC - Exposure Point Concentration
HI - Hazard Index
IDEQ - Idaho Department of Environmental Quality
ILCR - Incremental lifetime cancer risk
mg/kg - milligram per kilogram
mg/L - milligram per liter
NA - Not applicable
CTE - reasonable maximum exposure
UCL - upper confidence limit
USEPA - U. S. Environmental Protection Agency

USEPA Risk Range:

The EPC is based on the lower of the ProUCL recommended 95%, 97.5% or 99% upper 
confidence limit (UCL) or the maximum detected concentration measured in various media 
collected from Ballard Mine sampling locations.

Table A3-40
Summary of Tier II CTE Ballard Mine Cumulative Risk Estimates for Current/Future 

Recreational Camper/Hiker

EPCb

Upland Soil
(mg/kg)

IDEQ Point of Departure:

Summary of risk estimates for chemicals of potencial concern (COPCs) are presented if the 
COPC is a risk driver. Risk estimates for all COPCs are presented in Attachment E.

Bold indicates exceedence of the USEPA's risk management range and/or IDEQ's acceptable 
risk criteria.

Current/Future Recreational 
Camper/Hiker

Cumulative Media ILCR/HI:



Medium/Risk Drivera ILCR HQ / HI

Indoor Air - Upland Soil 3E-06 5
Naphthalene 1.97 NA 2.9E-06 0.25
1,2,4-Trimethylbenzene 4.12 NA NA 4.7

Fruits and Vegetables - Upland Soil and Groundwater 6E-08 0.02

3E-06 5

10-5 1
10-6 - 10-4 1

Notes:
a

b

% - percent
CTE - central tendency estimate
EPC - exposure point concentration
HI - hazard index
HQ - hazard quotient
IDEQ - Idaho Department of Environmental Quality
ILCR - incremental lifetime cancer risk
mg/kg - milligram per kilogram
mg/L - milligram per liter
NA - not applicable
UCL - upper confidence limit
USEPA - U. S. Environmental Protection Agency

Cumulative Media ILCR/HI:

IDEQ Point of Departure:
USEPA Risk Range:

EPCb

Upland Soil
(mg/kg)

Summary of risk estimates for chemicals of potencial concern (COPCs) are presented if the COPC 
is a risk driver for at least one receptor. Risk estimates for all COPCs are presented in Attachment 
The EPC is based on the lower of the ProUCL recommended 95%, 97.5% or 99% upper confidence 
limit (UCL) or the maximum detected concentration measured in various media collected from 
Ballard Shop sampling locations.

Table A3-41
Summary of Tier II CTE Ballard Shop Cumulative Risk Estimates for Human Receptors

Bold indicates exceedence of the USEPA's risk management range and/or IDEQ's acceptable risk 
criteria.

Hypothetical Future 
Resident

Groundwater
(mg/L)



Medium/Risk Drivera ILCR HI ILCR HI ILCR HI

Culturally Significant Plant - Upland Soil 2E-03 169 6E-03 135 NA 149
Antimony 4.89 NA NA NA NA 20 NA 2.0 NA 18
Arsenic 21.8 NA NA NA 1.6E-03 8.4 5.7E-03 30 0E+00 0
Cadmium 37.6 NA NA NA NA 4.0 NA 1.1 NA 2.9
Manganese 715 NA NA NA NA 2.3 NA 30 NA 0
Selenium 53.5 NA NA NA NA 44 NA 0.17 NA 43
Thallium 1.20 NA NA NA NA 2.6 NA 25 NA 0
Uranium 38.3 NA NA NA NA 87 NA 2.0 NA 85

Culturally Significant Plant - Riparian Soil 5E-03 229 4E-03 147 1E-03 97
Antimony NA 4.62 NA NA NA 19 NA 22 NA 0
Arsenic NA 5.83 NA NA 5.3E-03 27 4.0E-03 21 1.3E-03 6.5
Cadmium NA 25.4 NA NA NA 3.4 NA 0.98 NA 2.4
Cobalt NA 6.03 NA NA NA 28 NA 38 NA 0
Manganese NA 567 NA NA NA 6.8 NA 7.8 NA 0
Molybdenum NA 16.4 NA NA NA 5.1 NA 0.62 NA 4.5
Nickel NA 281 NA NA NA 20 NA 1.4 NA 19
Selenium NA 89.5 NA NA NA 5.7 NA 0.28 NA 5.4
Thallium NA 0.376 NA NA NA 51 NA 45 NA 5.8
Vanadium NA 233 NA NA NA 63 NA 10 NA 53

Upland Soil 4E-05 1 1E-05 0.2 3E-05 1
Arsenic 21.8 NA NA NA 4.1E-05 0.21 1.2E-05 0.062 2.9.E-05 0.15

Riparian Soil 1E-05 0.9 8E-06 0.2 3E-06 0.7
Arsenic NA 5.83 NA NA 1.1E-05 0.057 8.3E-06 0.043 2.6.E-06 0.014

Aquatic Plant - Surface Water and Sediment 6E-04 82 2E-04 4 4E-04 77
Arsenic NA NA 0.0123 13.0 5.6E-04 2.9 2.0E-04 1.0 3.6.E-04 1.9
Cadmium NA NA NA 42.1 NA 8.5 NA 1.7 NA 6.8
Manganese NA NA 0.307 1,139 NA 1.1 NA 0.41 NA 0.74
Molybdenum NA NA 0.02 12.80 NA 1.1 NA NA NA NA
Selenium NA NA 0.506 208 NA 66 NA 0.18 NA 66
Zinc NA NA NA 875 NA 1.2 NA 0.38 NA 0.84

Surface Water 2E-06 0.01 1E-07 0.0006 2E-06 0.009
Arsenic NA NA 0.0123 NA 1.9E-06 0.010 1.2E-07 0.00060 1.8.E-06 0.0094

5E-03 231 6E-03 148 1E-03 150

10-5 1
10-6 - 10-4 1

Notes:
a

b

c

Bold indicates exceedence of the USEPA's risk management range and/or IDEQ's acceptable risk criteria.

% - percent mg/L - milligram per liter
EPC - Exposure Point Concentration NA - Not applicable
HI - Hazard Index RME - reasonable maximum exposure
IDEQ - Idaho Department of Environmental Quality UCL - upper confidence limit
ILCR - Incremental lifetime cancer risk USEPA - U. S. Environmental Protection Agency
mg/kg - milligram per kilogram

Current/Future Native AmericanEPCb

Upland 
Soil

(mg/kg)

Riparian 
Soil

(mg/kg)

Surface 
Water
(mg/L)

Sediment
(mg/kg)

IDEQ Point of Departure:
USEPA Risk Range:

Site-Related Background Incremental

Table A3-42
Summary of Tier II RME Ballard Mine Cumulative Risk Estimates for Current/Future Native Americans

Summary of risk estimates for chemicals of potencial concern (COPCs) are presented if the COPC is a site-related risk driver. Risk 
estimates for all COPCs are presented in Attachment E and Attachment G.
The EPC is based on the lower of the ProUCL recommended 95%, 97.5% or 99% upper confidence limit (UCL) or the maximum 
detected concentration measured in various media collected from Ballard Mine sampling locations.
Cumulative media ILCR/HI includes the higher of the ILCR/HI for culturally significant plants harvested from upland soil, riparian soil, 
or aquatic environments, and the higher of the ILCR/HI for upland soil or riparian soil direct contact.

Cumulative Media ILCR/HI c:



Medium/Risk Drivera ILCR HI ILCR HI ILCR HI
Fruits and Vegetables - Upland Soil and Groundwater 2E-03 94 6E-03 152 NA 46

Antimony 4.89 NA NA 20 NA 24 NA 0
Arsenic 21.8 0.0119 2.2E-03 12 5.8E-03 30 0E+00 0
Cadmium 37.6 0.00195 NA 2.6 NA 2.8 NA 0
Molybdenum 20.0 NA NA 7.6 NA 3.2 NA 4.5
Selenium 53.5 0.480 NA 21 NA 2.6 NA 19
Thallium 1.20 0.000286 NA 29 NA 5.9 NA 23

Upland Soil 4E-05 1 1E-05 0.2 3E-05 1
Arsenic 21.8 NA 4.1E-05 0.21 1.2E-05 0.062 2.9.E-05 0.15

Groundwater 3E-04 7 2E-05 1 3E-04 6
Arsenic NA 0.0119 3.2E-04 1.6 1.9E-05 0.10 3.0E-04 1.5
Selenium NA 0.480 NA 4.0 NA 0.010 NA 4.0
Thallium NA 0.000286 NA 1.2 NA 0.83 NA 0.35

3E-03 103 6E-03 153 3E-04 54

10-5 1
10-6 - 10-4 1

Notes:

a

b

Bold indicates exceedence of the USEPA's risk management range and/or IDEQ's acceptable risk criteria

% - percent mg/L - milligram per liter
EPC - Exposure Point Concentration NA - Not applicable
HI - Hazard Index RME - reasonable maximum exposure
IDEQ - Idaho Department of Environmental Quality UCL - upper confidence limit
ILCR - Incremental lifetime cancer risk USEPA - U. S. Environmental Protection Agency
mg/kg - milligram per kilogram

Summary of risk estimates for chemicals of potencial concern (COPCs) are presented if the COPC is a site-related 
risk driver. Risk estimates for all COPCs are presented in Appendix A.
The EPC is based on the lower of the ProUCL recommended 95%, 97.5% or 99% upper confidence limit (UCL) or the 
maximum detected concentration measured in various media collected from Ballard Mine sampling locations.

Table A3-43
Summary of Tier II RME Ballard Mine Cumulative Risk Estimates for Hypothetical Future Residents

Hypothetical Future Resident

Cumulative Media ILCR/HI:

Site-Related Background Incremental

IDEQ Point of Departure:
USEPA Risk Range:

EPCb

Upland Soil
(mg/kg)

Groundwater
(mg/L)



Medium/Risk Driver ILCR HI ILCR HI ILCR HI

Cattle - Upland Soil and Surface Water 2E-04 44 5E-05 11 1E-04 34
Arsenic 21.8 0.0123 NA 1.9E-04 1.2 5.3E-05 0.35 1.3.E-04 0.87
Cobalt 7.62 0.00563 NA NA 4.0 NA 5.0 NA 0
Selenium 53.5 0.506 NA NA 1.8 NA 0.020 NA 1.8
Thallium 1.20 NA NA NA 35 NA 5.4 NA 29

Cattle - Upland Soil and Groundwater 2E-04 44 5E-05 11 1E-04 34
Arsenic 21.8 NA 0.0119 1.9E-04 1.2 5.3E-05 0.35 1.3.E-04 0.87
Cobalt 7.62 NA NA NA 3.9 NA 5.0 NA 0
Selenium 53.5 NA 0.480 NA 1.7 NA 0.021 NA 1.7
Thallium 1.20 NA 0.000286 NA 35 NA 5.6 NA 30

Upland Soil 1E-05 0.6 3E-06 0.08 8E-06 0.5
Arsenic 21.8 NA NA 1.2E-05 0.076 3.4E-06 0.022 8.3.E-06 0.054

Groundwater 6E-05 2 4E-06 0.01 5E-05 2
Arsenic NA NA 0.0119 5.8E-05 0.38 3.5E-06 0.0011 5.4E-05 0.37

3E-04 46 6E-05 11 2E-04 36

10-5 1
10-6 - 10-4 1

Notes:
a

b

c

Bold indicates exceedence of the USEPA's risk management range and/or IDEQ's acceptable risk criteria.

% - percent mg/L - milligram per liter
EPC - Exposure Point Concentration NA - Not applicable
HI - Hazard Index RME - reasonable maximum exposure
IDEQ - Idaho Department of Environmental Quality UCL - upper confidence limit
ILCR - Incremental lifetime cancer risk USEPA - U. S. Environmental Protection Agency
mg/kg - milligram per kilogram

Table A3-44
Summary of Tier II RME Ballard Mine Cumulative Risk Estimates for Current/Future Seasonal Ranchers

Summary of risk estimates for chemicals of potencial concern (COPCs) are presented if the COPC is a site-related risk 
driver. Risk estimates for all COPCs are presented in Attachment E and Attachment G.
The EPC is based on the lower of the ProUCL recommended 95%, 97.5% or 99% upper confidence limit (UCL) or the 
maximum detected concentration measured in various media collected from Ballard Mine sampling locations.
Cumulative media ILCR/HI includes the higher of the cattle (upland soil and surface water) or cattle (upland soil and 
groundwater) ILCR/HI.

Current/Future Seasonal Rancher

Background

Cumulative Media ILCR/HI c:

Site-Related

IDEQ Point of Departure:
USEPA Risk Range:

Incremental

EPCb

Upland Soil
(mg/kg)

Surface 
Water
(mg/L)

Groundwater
(mg/L)



Medium/Risk Drivera ILCR HI ILCR HI ILCR HI

Upland Soil 7E-07 0.03 3E-07 0.005 4E-07 0.03
7E-07 0.03 3E-07 0.005 4E-07 0.03

10-5 1
10-6 - 10-4 1

Notes:
a

Bold indicates exceedence of the USEPA's risk management range and/or IDEQ's acceptable risk criteria.

HI - Hazard Index
IDEQ - Idaho Department of Environmental Quality
ILCR - Incremental lifetime cancer risk
RME - reasonable maximum exposure
USEPA - U. S. Environmental Protection Agency

Current/Future Recreational Hunter

IDEQ Point of Departure:
USEPA Risk Range:

Site-Related Background

Table A3-45
Summary of Tier II RME Ballard Mine Cumulative Risk Estimates for Current/Future Recreational Hunter

Summary of risk estimates for chemicals of potencial concern (COPCs) are presented if the COPC is a risk driver. Risk 
estimates for all COPCs are presented in Attachment E and Attachment G.

Incremental

Cumulative Media ILCR/HI:



Medium/Risk Drivera ILCR HI ILCR HI ILCR HI

Upland Soil 1E-06 0.04 4E-07 0.006 6E-07 0.03
1E-06 0.04 4E-07 0.006 6E-07 0.03

10-5 1
10-6 - 10-4 1

Notes:
a

Bold indicates exceedence of the USEPA's risk management range and/or IDEQ's acceptable risk criteria

HI - Hazard Index
IDEQ - Idaho Department of Environmental Quality
ILCR - Incremental lifetime cancer risk
RME - reasonable maximum exposure
USEPA - U. S. Environmental Protection Agency

USEPA Risk Range:

Table A3-46
Summary of Tier II RME Ballard Mine Cumulative Risk Estimates for Current/Future Recreational 

Current/Future Recreational Camper/Hiker

Summary of risk estimates for chemicals of potencial concern (COPCs) are presented if the COPC is a risk 
driver. Risk estimates for all COPCs are presented in Attachment E and Attachment G.

Site-Related Background Incremental

Cumulative Media ILCR/HI:

IDEQ Point of Departure:



Medium/Risk Drivera

Indoor Air - Upland Soil 1E-05 5
Naphthalene 1.97 NA 1.1E-05 0.25
1,2,4-Trimethylbenzene 4.12 NA NA 4.7

Fruits and Vegetables - Upland Soil and Groundwater 1E-06 0.1
Trichloroethene (TCE) NA 0.000505 1.2E-06 0.13

1E-05 5

10-5 1
10-6 - 10-4 1

Notes:
a

b

% - percent
EPC - Exposure Point Concentration
HI - hazard index
HQ - hazard quotient
IDEQ - Idaho Department of Environmental Quality
ILCR - incremental lifetime cancer risk
mg/kg - milligram per kilogram
mg/L - milligram per liter
NA - not applicable
RME - reasonable maximum exposure
USEPA - U. S. Environmental Protection Agency

The EPC is based on the lower of the ProUCL recommended 95%, 97.5% or 99% upper confidence 
limit (UCL) or the maximum detected concentration measured in various media collected from 
Ballard Shop sampling locations.

Bold indicates exceedence of the USEPA's risk management range and/or IDEQ's acceptable risk 
criteria.

Hypothetical Future 
Resident

Groundwater
(mg/L)

Summary of Tier II RME Ballard Shop Cumulative Risk Estimates for Human Receptors
Table A3-47

Summary of risk estimates for chemicals of potencial concern (COPCs) are presented if the COPC 
is a risk driver. Risk estimates for all COPCs are presented in Attachment F.

USEPA Risk Range:

HQ / HIILCR

Cumulative Media ILCR/HI:

IDEQ Point of Departure:

EPCb

Upland Soil
(mg/kg)



Preliminary 
d

COPEC

Analyte (mg/kg) (Yes/No) (Yes/No)

Antimony 10.9 - - 78 - - 0.27 5 - - - - 0.27 0.27 Yes Yes

Arsenic 45.5 18 - - 43 46 10 100 60 43 18 Yes Yes

Boron 34.7 - - - - - - - - 0.5 20 - - - - 0.50 Yes Yes

Cadmium 167 32 140 0.77 0.36 4 20 20 0.36 0.36 Yes Yes

Chromium 
e 594 - - - - 26 34 1 10 0.4 26 0.40 Yes Yes

Cobalt 25.6 13 - - 120 230 20 1,000 - - 120 13 No Yes

Copper 174 70 80 28 49 100 100 50 28 28 Yes Yes

Manganese 5,180 220 450 4,300 4,000 500 100 - - 4,000 220 Yes Yes

Mercury 0.892 - - - - - - - - 0.3 30 0.1
 f

- - 0.10 Yes Yes

Molybdenum 48.7 - - - - - - - - 2 200 - - - - 2.0 Yes Yes

Nickel 635 38 280 210 130 30 90 200 130 38 Yes Yes

Selenium 209 0.52 4.1 1.2 0.63 1.00 100 70 0.63 0.52 Yes Yes

Silver 14.4 560 - - 4.2 14 2 50 - - 4.2 4.2 Yes Yes

Thallium 3.68 - - - - - - - - 1 - - - - - - 1.0 Yes Yes

Uranium 87 - - - - - - - - 5 - - - - - - 5.0 Yes Yes

Vanadium 808 - - - - 7.8 280 2 20 - - 7.8 2.0 Yes Yes

Zinc 1,810 160 120 46 79 50 100 200 46 46 Yes Yes

Notes:
a
  USEPA Ecological Soil Screening Levels (USEPA, various).

c
 Maximum detected concentration exceeds the lower of avian and mammalian Eco-SSLs, or no avian or mammalian Eco-SSLs are available.

d
 Maximum detected concentration exceeds the respective lowest soil screening level.

f
 Based on a lowest observed effects concentration (LOEC) of 0.5 mg/kg for reduction in soil invertebrate survival cocoon production with an applied safety factor of 5.

"- -" - not available mg/kg - milligrams per kilogram

COPEC - chemicals of potential ecological concern ORNL - Oak Ridge National Laboratory

Eco-SSL - ecological soil screening level USEPA - United States Environmental Protection Agency

e  
Measured as total chromium; however, because chromium VI was not detected in soil samples, total chromium is assumed to be represented by chromium III.

Table A4-1

Selection of Chemicals of Potential Ecological Concern in Upland Soil

Ballard Mine

Lowest Soil 

Screening 

Level 

(mg/kg)

Maximum 

Detected 

Concentration

b  
Toxicological Benchmarks for Screening Contaminants of Potential Concern for Effects on Terrestrial Plants (ORNL, 1997a), soil invertebrates and microbes (ORNL, 1997b).

Eco-SSL
 a 

(mg/kg) ORNL Ecological Benchmark 
b
 (mg/kg)

Plants

Soil 

Invertebrates Avian Mammalian

Avian and Mammal 

Soil Screening 

Level 

(mg/kg)

Avian and 

Mammal 
c

COPEC

Plants

Soil 

Microbes

Soil 

Invertebrates



Preliminary 
e

COPEC

Analyte (mg/kg) (Yes/No) (Yes/No)

Polynuclear Aromatic Hydrocarbons

2-Methylnaphthalene 6.54 - - 29 - - 100
f

- - - - - - - - - - - - - - 100 29 No No

Acenaphthene 0.370 - - 29 - - 100
f

20 - - - - - - - - - - - - 100 20 No No

Fluorene 0.688 - - 29 - - 100
f

- - - - 30 - - - - - - - - 100 29 No No

Naphthalene 4.44 - - 29 - - 100
f

- - - - - - - - - - 8.8 - - 8.8 8.8 No No

Phenanthrene 2.11 - - 29 - - 100
f

- - - - - - - - - - - - - - 100 29 No No

Pyrene 0.153 - - 18 - - 1.1
g

- - - - - - - - - - - - - - 1.1 1.1 No No

Volatile Organic Compounds

1,1,1-Trichloroethane 0.0129 - - - - - - - - - - - - - - - - 2,060 - - - - 2,060 2,060 No No

1,1-Dichloroethene 0.000712 - - - - - - - - - - - - - - - - 23.5 - - - - 23.5 23.5 No No

1,2,4-Trimethylbenzene 9.82 - - - - - - - - - - - - - - - - 4.162
h

- - 65
h

4.162 4.162 Yes Yes

1,3,5-Trimethylbenzene 2.92 - - - - - - - - - - - - - - - - 4.162
h

- - 65
h

4.162 4.162 No No

cis-1,2-Dichloroethene 0.0708 - - - - - - - - - - - - - - - - 89.6 - - - - 89.6 89.6 No No

Ethylbenzene 0.552 - - - - - - - - - - - - - - - - - - - - 55 - - 55 Yes No

Isopropylbenzene 0.276 - - - - - - - - - - - - - - - - - - - - 55
i

- - 55 Yes No

m,p-Xylene (Sum of isomers) 2.34 - - - - - - - - - - - - - - - - 4.162
h

- - 65
h

4.162 4.162 No No

n-Butylbenzene 2.71 - - - - - - - - - - - - - - - - - - - - 55
i

- - 55 Yes No

n-Propylbenzene 0.773 - - - - - - - - - - - - - - - - - - - - 55
i

- - 55 Yes No

o-Xylene 0.951 - - - - - - - - - - - - - - - - 4.162
h

- - 65
h

4.162 4.162 No No

p-Cymene (P-Isopropyltoluene) 0.815 - - - - - - - - - - - - - - - - - - - - 55
i

- - 55 Yes No

sec-Butylbenzene 0.566 - - - - - - - - - - - - - - - - - - - - 55
i

- - 55 Yes No

t-Butylbenzene 0.124 - - - - - - - - - - - - - - - - - - - - 55
i

- - 55 Yes No

Notes:
a
  USEPA Ecological Soil Screening Levels (USEPA, various).

c
 Canadian Council of Ministers of the Environment (CCME) Canadian Soil Quality Guidelines for the Protection of Environmental and Human Health (CCME, 2004a; CCME, 2004b; CCME, 2010)

d
 Maximum detected concentration exceeds the lower of avian and mammalian soil screening levels, or no avian or mammalian screening levels are available.

e
 Maximum detected concentration exceeds the respective lowest soil screening level.

f
 Low molecular weight polynuclear aromatic hydrocarbons soil invertebrate and mammalian Eco-SSLs used as a surrogate screening levels.
g
 High molecular weight polynuclear aromatic hydrocarbons soil invertebrate and mammalian Eco-SSLs used as a surrogate levels.

h
 Total xylenes used as a surrogate.

i
 Ethylbenzene used as a surrogate.

"- -" - not available mg/kg - milligrams per kilogram USEPA - United States Environmental Protection Agency

COPEC - chemicals of potential ecological concern NOAEL - no observed adverse effects level

Eco-SSL - ecological soil screening level ORNL - Oak Ridge National Laboratory

ORNL Ecological Benchmark 
b
 (mg/kg)

Mammalian

CCME Soil Quality 

Guidelines 
c  

(mg/kg)

Avian

Soil Invertebrates/ 

Plant

b  
Toxicological benchmarks for screening contaminants of potential concern for effects on terrestrial plants (ORNL, 1997a), soil Invertebrates (ORNL, 1997b) and microbes (ORNL, 1997b). NOAEL-based food ingestion benchmarks for avians and 

mammals (ORNL, 1996b).

Table A4-2

Selection of Chemicals of Potential Ecological Concern in Upland Soil

Ballard Shop

Maximum 

Detected 

Concentration

Eco-SSL
 a 

(mg/kg)

Avian and 

Mammal Soil 

Screening 

Level 

(mg/kg)

Lowest 

Soil 

Screening 

Level 

(mg/kg)

Avian 

and 

Mammal 
d

COPEC

Plants

Soil 

Invertebrates Avian Mammalian Plants

Soil 

Microbes

Soil 

Invertebrates Avian



Preliminary 
d

COPEC

Analyte (mg/kg) (Yes/No) (Yes/No)

Antimony 6.40 - - 78 - - 0.27 5 - - - - 0.27 0.27 Yes Yes

Arsenic 8.91 18 - - 43 46 10 100 60 43 18 No No

Boron 14.4 - - - - - - - - 0.5 20 - - - - 0.50 Yes Yes

Cadmium 131 32 140 0.77 0.36 4 20 20 0.36 0.36 Yes Yes

Chromium 
e 2,780 - - - - 26 34 1 10 0.4 26 0.40 Yes Yes

Cobalt 7.78 13 - - 120 230 20 1,000 - - 120 13 No No

Copper 272 70 80 28 49 100 100 50 28 28 Yes Yes

Manganese 876 220 450 4,300 4,000 500 100 - - 4,000 220 No Yes

Mercury 0.109 - - - - - - - - 0.3 30 0.1
 f

- - 0.10 Yes Yes

Molybdenum 48.6 - - - - - - - - 2 200 - - - - 2.0 Yes Yes

Nickel 1,620 38 280 210 130 30 90 200 130 38 Yes Yes

Selenium 570 0.52 4.1 1.2 0.63 1.00 100 70 0.63 0.52 Yes Yes

Silver 1.55 560 - - 4.2 14 2 50 - - 4.2 4.2 No No

Thallium 0.681 - - - - - - - - 1 - - - - - - 1.0 Yes Yes

Uranium 8.90 - - - - - - - - 5 - - - - - - 5.0 Yes Yes

Vanadium 773 - - - - 7.8 280 2 20 - - 7.8 2.0 Yes Yes

Zinc 2,580 160 120 46 79 50 100 200 46 46 Yes Yes

Notes:
a
  USEPA Ecological Soil Screening Levels (USEPA, various).

c
 Maximum detected concentration exceeds the lower of avian and mammalian Eco-SSLs, or no avian or mammalian Eco-SSLs are available.

d
 Maximum detected concentration exceeds the respective lowest soil screening level.

f
 Based on a lowest observed effects concentation (LOEC) of 0.5 mg/kg for reduction in soil invertebrate survival cocoon production with an applied safety factor of 5.

"- -" - not available mg/kg - milligrams per kilogram

COPEC - chemicals of potential ecological concern ORNL - Oak Ridge National Laboratory

Eco-SSL - ecological soil screening level USEPA - United States Environmental Protection Agency

Table A4-3

Selection of Chemicals of Potential Ecological Concern in Riparian Soil

Ballard Mine

Maximum 

Detected 

Concentration

b  
Toxicological Benchmarks for Screening Contaminants of Potential Concern for Effects on Terrestrial Plants (ORNL, 1997a), soil invertebrates and microbes (ORNL, 1997b).

e  
Measured as total chromium; however, because chromium VI was not detected in soil samples, total chromium is assumed to be represented by chromium III.

Eco-SSL
 a 

(mg/kg) ORNL Ecological Benchmark
b
 (mg/kg)

Plants

Soil 

Invertebrates Avian Mammalian Plants

Soil 

Microbes

Soil 

Invertebrates

Lowest Soil 

Screening 

Level 

(mg/kg)

Avian and Mammal 

Soil Screening Level 

(mg/kg)

Avian and Mammal 
c

COPEC



Analyte
1

Maximum 

Detected 

Concentration

(mg/L)

Lowest 

Chronic 

Value 
4

(mg/L)

 Tier II 

SCV 
5

(mg/L)

Lowest 

Population 

EC20 
6

(mg/L)

Aluminum, dissolved 0.230 -- 0.087 0.46 -- -- 0.087 Yes

Antimony, dissolved 0.000800 -- -- 5.4 0.030 0.079 0.030 No
Arsenic, dissolved 0.0556 0.15 0.15 0.914 -- 2.0 0.15 No
Barium, dissolved 0.0950 -- -- -- 0.0040 -- 0.0040 Yes

Boron, dissolved 0.0500 -- -- 8.83 0.0016 -- 0.0016 Yes

Cadmium, dissolved 0.00440 0.0013 a 0.00064 b 0.00015 -- 0.0043 0.0013 Yes

Calcium, dissolved 496 -- -- 116 -- -- 116 No f

Chromium, dissolved 0.00300 0.23/0.011 a,c 0.23/0.011 b,c <0.044 -- 0.13 0.011 No
Copper, dissolved 0.380 0.037 a BLM d 0.00023 -- 0.00021 0.037 Yes

Iron, dissolved 0.390 -- 1.0 0.158 -- -- 1.0 No
Lead, dissolved 0.000300 0.011 a 0.011 b 0.0123 -- 0.071 0.011 No
Magnesium, dissolved 98.2 -- -- 82 -- -- 82 No f

Manganese, dissolved 0.441 -- -- <1.1 0.12 0.112 0.11 Yes

Mercury, dissolved 0.000300 -- 0.00077 0.00096 0.0013 0.00032 0.00077 No
Molybdenum, dissolved 0.160 -- -- 0.88 0.37 -- 0.37 No
Nickel, dissolved 0.0665 0.17 a 0.17 b <0.005 -- 0.215 0.17 No
Potassium, dissolved 9.00 -- -- 53 -- -- 53 No
Selenium, total 2.84 0.005 0.0050 e 0.088 -- -- 0.0050 Yes

Silver, dissolved 0.0100 0.037 a 0.035 b 0.0026 0.00036 0.00032 0.037 No
Sodium, dissolved 41.4 -- -- 680 -- -- 680 No f

Thallium, dissolved 0.000200 -- -- 0.13 0.012 0.067 0.012 No
Uranium, dissolved 0.0599 -- -- 0.142 0.0026 0.027 0.0026 Yes

Vanadium, dissolved 0.0430 -- -- 0.08 0.02 0.32 0.020 Yes

Zinc, dissolved 0.116 0.38 a 0.38 b 0.03 -- 0.08 0.38 No

Notes:

4  Lowest Chronic Value observed in freshwater daphnids.  Source: ORNL, 1996a.
5  Tier II Secondary Chronic Value. Source: ORNL, 1996a.
6  Lowest Population EC20. Source: ORNL, 1996a.

d  Freshwater criteria calculated using the BLM - See Document (epa.gov/waterscience/criteria/copper/)

a  Aquatic life criteria for these metals are expressed as a function of total hardness (mg/L as calcium carbonate), the pollutant’s water 
effect ratio as defined in Subsection 210.03.c.iii of IDAPA 58.01.02 and multiplied by an appropriate dissolved conversion factor as 
defined in Subsection 210.02, as applicable. The values displayed in this table are shown as dissolved metal and correspond to a total 
hardness of 400 mg/L and a water effect ratio of 1.0.
b  The freshwater criterion for this metal is expressed as a function of hardness in the water column.  The value given here corresponds to 
a hardness of 400 mg/L.  Criteria values for other hardness may be calculated from the following:  CMC (dissolved) = exp 
{mA[ln(hardness)]+bA} (CF), or CCC (dissolved) = exp {mC[ln(hardness)]+bC} (CF) and the parameters specified in Appendix B of 
National Recommended Water Quality Criteria (USEPA, 2013b).
c Values specified are listed as chromium III/chromium VI.  Consistent with the Agencies and Tribes-approved Remedial Investigation and 
Feasibility Study Work Plan for the P4 Sites (MWH, 2011a), the total chromium results are compared to the hexavalent chromium 
standard.

Table A4-4

Selection of Chemicals of Potential Ecological Concern in Upstream Surface Water

Ballard Mine

Proposed 

COPEC 

Screening 

Criteria

(mg/L)

1  Inorganic chemicals detected in Ballard Mine surface water.
2  State of Idaho Surface Water Quality for Aquatic Life (IDAPA 58.01.02); CCC listed for all analytes except for silver. Only a CMC is 
available for silver.
3  National Recommended Water Quality Criteria (USEPA, 2013b); Freshwater CCC listed for all analytes except for silver. Only a CMC is 
available for silver.

Preliminary

COPEC

(Yes/No)

State of 

Idaho 

Standards 
2 

Aquatic Life

(mg/L)

National 

Standards 

Aquatic Life 
3

(mg/L)

ORNL Toxicological Benchmarks
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Analyte
1

Maximum 

Detected 

Concentration

(mg/L)

Lowest 

Chronic 

Value 
4

(mg/L)

 Tier II 

SCV 
5

(mg/L)

Lowest 

Population 

EC20 
6

(mg/L)

Table A4-4

Selection of Chemicals of Potential Ecological Concern in Upstream Surface Water

Ballard Mine

Proposed 

COPEC 

Screening 

Criteria

(mg/L)

Preliminary

COPEC

(Yes/No)

State of 

Idaho 

Standards 
2 

Aquatic Life

(mg/L)

National 

Standards 

Aquatic Life 
3

(mg/L)

ORNL Toxicological Benchmarks

f This analyte is excluded as a COPEC based on essential nutrient status.

"- -" - not available
BLM - biotic ligand model mg/L - milligrams per liter
CCC - Criterion Continuous Concentration ORNL - Oak Ridge National Laboratory
CMC - Criteria Maximum Concentration RL - reporting limit
COPEC - chemicals of potential ecological concern RMP - Resource Management Plan
EC20 - 20 percent effects concentration SCV - secondary chronic values
IDAPA Idaho Administrative Procedures Act

e  The CMC = 1/[(f1/CMC1)+(f2/CMC2)] where f1 and f2 are the fractions of total selenium that are treated as selenite and selenate, 
respectively, and CMC1 and CMC2 are 0.1859 mg/L and 0.01282 mg/L, respectively.  
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Analyte
1

Maximum 

Detected 

Concentration

(mg/L)

Lowest 

Chronic 

Value 
4

(mg/L)

 Tier II 

SCV 
5

(mg/L)

Lowest 

Population 

EC20 
6

(mg/L)

Aluminum, dissolved 0.120 -- 0.087 0.46 -- -- 0.087 Yes

Antimony, dissolved 0.00240 -- -- 5.4 0.030 0.079 0.030 No
Arsenic, dissolved 0.0150 0.15 0.15 0.914 -- 2.0 0.15 No
Barium, dissolved 0.0510 -- -- -- 0.0040 -- 0.0040 Yes

Boron, dissolved 0.0286 -- -- 8.83 0.0016 -- 0.0016 Yes

Cadmium, dissolved 0.000700 0.00081 a 0.00037 b 0.00015 -- 0.0043 0.00081 No
Calcium, dissolved 104 -- -- 116 -- -- 116 No
Chromium, dissolved 0.00241 0.12/0.011 a,c 0.12/0.011 b,c <0.044 -- 0.13 0.011 No
Cobalt, dissolved 0.00563 -- -- 0.0051 0.023 0.0040 0.0040 Yes

Copper, dissolved 0.000705 0.019 a BLM d 0.00023 -- 0.00021 0.019 No
Iron, dissolved 0.155 -- 1.0 0.158 -- -- 1.0 No
Lead, dissolved 0.000300 0.0048 a 0.0048 b 0.0123 -- 0.071 0.0048 No
Magnesium, dissolved 27.7 -- -- 82 -- -- 82 No
Manganese, dissolved 2.63 -- -- <1.1 0.12 0.112 0.11 Yes

Mercury, dissolved 0.000500 -- 0.00077 0.00096 0.0013 0.00032 0.00077 No
Molybdenum, dissolved 0.0200 -- -- 0.88 0.37 -- 0.37 No
Nickel, dissolved 0.0101 0.086 a 0.086 b <0.005 -- 0.215 0.086 No
Potassium, dissolved 16.8 -- -- 53 -- -- 53 No
Selenium, total 0.122 0.005 0.0050 e 0.088 -- -- 0.0050 Yes

Sodium, dissolved 33.3 -- -- 680 -- -- 680 No
Thallium, dissolved 0.000039 -- -- 0.13 0.012 0.067 0.012 No
Uranium, dissolved 0.0104 -- -- 0.142 0.0026 0.027 0.0026 Yes

Vanadium, dissolved 0.0169 -- -- 0.08 0.02 0.32 0.020 No
Zinc, dissolved 0.0183 0.2 a 0.2 b 0.03 -- 0.08 0.20 No

Notes:

4  Lowest Chronic Value observed in freshwater daphnids.  Source: ORNL, 1996a.
5  Tier II Secondary Chronic Value. Source: ORNL, 1996a.
6  Lowest Population EC20. Source: ORNL, 1996a.

d  Freshwater criteria calculated using the BLM - See Document (epa.gov/waterscience/criteria/copper/)

Table A4-5

Selection of Chemicals of Potential Ecological Concern in Downstream Surface Water

Ballard Mine

State of 

Idaho 

Standards 
2 

Aquatic Life

(mg/L)

National 

Standards 

Aquatic Life 
3

(mg/L)

ORNL Toxicological Benchmarks Proposed 

COPEC 

Screening 

Criteria

(mg/L)

Preliminary

COPEC

(Yes/No)

1  Inorganic chemicals detected in Ballard Mine surface water.
2  State of Idaho Surface Water Quality for Aquatic Life (IDAPA 58.01.02); CCC listed for all analytes except for silver. Only a CMC is 
available for silver.
3  National Recommended Water Quality Criteria (USEPA, 2013b); Freshwater CCC listed for all analytes except for silver. Only a CMC is 
available for silver.

a  Aquatic life criteria for these metals are expressed as a function of total hardness (mg/L as calcium carbonate), the pollutant’s water 
effect ratio as defined in Subsection 210.03.c.iii of IDAPA 58.01.02 and multiplied by an appropriate dissolved conversion factor as 
defined in Subsection 210.02, as applicable. The values displayed in this table are shown as dissolved metal and correspond to a total 
hardness of 182.3 mg/L and a water effect ratio of 1.0.
b  The freshwater criterion for this metal is expressed as a function of hardness in the water column.  The value given here corresponds to 
a hardness of 182.3 mg/L.  Criteria values for other hardness may be calculated from the following:  CMC (dissolved) = exp 
{mA[ln(hardness)]+bA} (CF), or CCC (dissolved) = exp {mC[ln(hardness)]+bC} (CF) and the parameters specified in Appendix B of 
National Recommended Water Quality Criteria (USEPA, 2013b).
c Values specified are for chromium III/VI.  Consistent with the Agencies and Tribes-approved Remedial Investigation and Feasibility 
Study Work Plan for the P4 Sites (MWH, 2011a), the total chromium results are compared to the hexavalent chromium standard.
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Analyte
1

Maximum 

Detected 

Concentration

(mg/L)

Lowest 

Chronic 

Value 
4

(mg/L)

 Tier II 

SCV 
5

(mg/L)

Lowest 

Population 

EC20 
6

(mg/L)

Table A4-5

Selection of Chemicals of Potential Ecological Concern in Downstream Surface Water

Ballard Mine

State of 

Idaho 

Standards 
2 

Aquatic Life

(mg/L)

National 

Standards 

Aquatic Life 
3

(mg/L)

ORNL Toxicological Benchmarks Proposed 

COPEC 

Screening 

Criteria

(mg/L)

Preliminary

COPEC

(Yes/No)

"- -" - not available
BLM - biotic ligand model mg/L - milligrams per liter
CCC - Criterion Continuous Concentration ORNL - Oak Ridge National Laboratory
CMC - Criteria Maximum Concentration RL - reporting limit
COPEC - chemicals of potential ecological concern RMP - Resource Management Plan
EC20 - 20 percent effects concentration SCV - secondary chronic values
IDAPA Idaho Administrative Procedures Act

e  The CMC = 1/[(f1/CMC1)+(f2/CMC2)] where f1 and f2 are the fractions of total selenium that are treated as selenite and selenate, 
respectively, and CMC1 and CMC2 are 0.1859 mg/L and 0.01282 mg/L, respectively.  
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Analyte
1

Maximum 

Detected 

Concentration

(mg/L)

Lowest 

Chronic 

Value 
4

(mg/L)

 Tier II 

SCV 
5

(mg/L)

Lowest 

Population 

EC20 
6

(mg/L)

Aluminum, dissolved 0.350 -- 0.087 0.46 -- -- 0.087 Yes

Antimony, dissolved 0.000600 -- -- 5.4 0.030 0.079 0.030 No

Arsenic, dissolved 0.0118 0.15 0.15 0.914 -- 2.0 0.15 No

Barium, dissolved 0.0240 -- -- -- 0.0040 -- 0.0040 Yes

Boron, dissolved 0.0300 -- -- 8.83 0.0016 -- 0.0016 Yes

Cadmium, dissolved 0.00210 0.0006 
a

0.00025 
b

0.00015 -- 0.0043 0.00060 Yes

Calcium, dissolved 196 -- -- 116 -- -- 116 No
f

Chromium, dissolved 0.00900 0.074/0.011 
a,c

0.074/0.011 
b,c

<0.044 -- 0.13 0.011 No

Copper, dissolved 0.0200 0.011 
a

BLM 
d

0.00023 -- 0.00021 0.011 Yes

Iron, dissolved 0.170 -- 1.0 0.158 -- -- 1.0 No

Magnesium, dissolved 46.6 -- -- 82 -- -- 82 No

Manganese, dissolved 0.0309 -- -- <1.1 0.12 0.112 0.11 No

Molybdenum, dissolved 0.0200 -- -- 0.88 0.37 -- 0.37 No

Nickel, dissolved 0.0252 0.052 
a

0.052 
b

<0.005 -- 0.215 0.052 No

Potassium, dissolved 10.3 -- -- 53 -- -- 53 No

Selenium, total 1.07 0.005 0.0050 
e

0.088 -- -- 0.0050 Yes

Sodium, dissolved 9.40 -- -- 680 -- -- 680 No

Thallium, dissolved 0.000200 -- -- 0.13 0.012 0.067 0.012 No

Uranium, dissolved 0.0259 -- -- 0.142 0.0026 0.027 0.0026 Yes

Vanadium, dissolved 0.0273 -- -- 0.08 0.02 0.32 0.020 Yes

Zinc, dissolved 0.0450 0.12 
a

0.12 
b

0.03 -- 0.08 0.12 No

Notes:

4  
Lowest Chronic Value observed in freshwater daphnids.  Source: ORNL, 1996a.

5  
Tier II Secondary Chronic Value. Source: ORNL, 1996a.

6  
Lowest Population EC20. Source: ORNL, 1996a.

d
  Freshwater criteria calculated using the BLM - See Document (epa.gov/waterscience/criteria/copper/)

1
  Inorganic chemicals detected in Ballard Mine surface water.

2
  State of Idaho Surface Water Quality for Aquatic Life (IDAPA 58.01.02); CCC listed for all analytes except for silver. Only a CMC is 

available for silver.
3
  National Recommended Water Quality Criteria (USEPA, 2013b); Freshwater CCC listed for all analytes except for silver. Only a CMC is 

available for silver.

a
  Aquatic life criteria for these metals are expressed as a function of total hardness (mg/L as calcium carbonate), the pollutant’s water 

effect ratio as defined in Subsection 210.03.c.iii of IDAPA 58.01.02 and multiplied by an appropriate dissolved conversion factor as 

defined in Subsection 210.02, as applicable. The values displayed in this table are shown as dissolved metal and correspond to a total 

hardness of 100 mg/L and a water effect ratio of 1.0.
b
  The freshwater criterion for this metal is expressed as a function of hardness in the water column.  The value given here corresponds to 

a hardness of 100 mg/L.  Criteria values for other hardness may be calculated from the following:  CMC (dissolved) = exp 

{mA[ln(hardness)]+bA} (CF), or CCC (dissolved) = exp {mC[ln(hardness)]+bC} (CF) and the parameters specified in Appendix B of 

National Recommended Water Quality Criteria (USEPA, 2013b).
c
 Values specified are for chromium III/VI.  Consistent with the Agencies and Tribes-approved Remedial Investigation and Feasibility 

Study Work Plan for the P4 Sites (MWH, 2011a), the total chromium results are compared to the hexavalent chromium standard.

Table A4-6

Selection of Chemicals of Potential Ecological Concern in Pond Surface Water

Ballard Mine

State of 

Idaho 

Standards 
2 

Aquatic Life

(mg/L)

National 

Standards 

Aquatic Life 
3

(mg/L)

ORNL Toxicological Benchmarks Proposed 

COPEC 

Screening 

Criteria

(mg/L)

Preliminary

COPEC

(Yes/No)
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Analyte
1

Maximum 

Detected 

Concentration

(mg/L)

Lowest 

Chronic 

Value 
4

(mg/L)

 Tier II 

SCV 
5

(mg/L)

Lowest 

Population 

EC20 
6

(mg/L)

Table A4-6

Selection of Chemicals of Potential Ecological Concern in Pond Surface Water

Ballard Mine

State of 

Idaho 

Standards 
2 

Aquatic Life

(mg/L)

National 

Standards 

Aquatic Life 
3

(mg/L)

ORNL Toxicological Benchmarks Proposed 

COPEC 

Screening 

Criteria

(mg/L)

Preliminary

COPEC

(Yes/No)

"- -" - not available

BLM - biotic ligand model mg/L - milligrams per liter

CCC - Criterion Continuous Concentration ORNL - Oak Ridge National Laboratory

CMC - Criteria Maximum Concentration RL - reporting limit

COPEC - chemicals of potential ecological concern RMP - Resource Management Plan

EC20 - 20 percent effects concentration SCV - secondary chronic values

IDAPA Idaho Administrative Procedures Act

f
 This analyte is excluded as a COPEC based on essential nutrient status.

e
  The CMC = 1/[(f1/CMC1)+(f2/CMC2)] where f1 and f2 are the fractions of total selenium that are treated as selenite and selenate, 

respectively, and CMC1 and CMC2 are 0.1859 mg/L and 0.01282 mg/L, respectively.  
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Analyte

Maximum Detected 

Concentration

(mg/kg)

Sediment 

Screening Level 
a

(mg/kg)

Preliminary 

Sediment

COPEC

(Yes/No)

Antimony 6.60 2.0 Yes

Arsenic 13.4 9.8 Yes
Boron 18.8 - - Yes

Cadmium 138 0.99 Yes

Chromium 740 43 Yes

Cobalt 7.72 50 No

Copper 70.6 32 Yes

Manganese 1,640 460 Yes

Mercury 0.289 0.18 Yes

Molybdenum 12.8 - - Yes

Nickel 375 23 Yes

Selenium 1,300 2.0 Yes

Silver 3.07 1.0 Yes

Thallium 1.63 - - Yes

Uranium 16.8 - - Yes

Vanadium 920 - - Yes

Zinc 2,360 121 Yes

Notes:

b
 Great Lakes ARCS program TEL as cited in NOAA SQuiRT table (Buchman 2008).

"- -" - not available

ARCS - assessment and remediation of contaminated sediments

BTAG - Biological Technical Assistance Group

COPEC - chemicals of potential ecological concern

mg/kg - milligrams per kilogram

NOAA - National Oceanic and Atmospheric Administration

SQuiRT table - Screening Quick Reference Tables

TEL - threshold effects level

USEPA - United States Environmental Protection Agency

a
 Sediment screening levels are based on the USEPA Region 3 BTAG freshwater sediment 

screening benchmarks, unless otherwise noted (USEPA, 2013d).

Table A4-7

Selection of Chemicals of Potential Ecological Concern in Sediment

Ballard Mine



Upland Soil Riparian Soil Surface Water 
a 

Sediment Upland Soil

Inorganics

Aluminum X

Antimony X X X

Arsenic X X

Barium X

Boron X X X X

Cadmium X X X X

Chromium 
e X X X

Cobalt X 
b

X

Copper X X X X

Manganese X X 
b

X X

Mercury X X X

Molybdenum X X X

Nickel X X X

Selenium X X X X

Silver X X

Thallium X X X

Uranium X X X X

Vanadium X X X X

Zinc X X X

Volatile Organic Compounds

1,2,4-Trimethylbenzene X

Ethylbenzene X

Isopropylbenzene X

n-Butylbenzene X

n-Propylbenzene X

p-Cymene (P-Isopropyltoluene) X

sec-Butylbenzene X

t-Butylbenzene X

Notes:

a
 Dissolved fraction for all analytes except for selenium, which is expressed as total selenium.

X - chemical of potential ecological concern

b
 Ecological hazard for avian and mammalian receptors will not be evaluated for this chemical because this chemical is not 

an avian and mammal chemical of potential ecological concern.

Table A4-8

Summary of Chemicals of Potential Ecological Concern

Ballard Mine and Ballard Shop

Analyte

Ballard Mine Ballard Shop



Mine Pond Name Pond ID Tier*

Dredge Pond [#9] SP010 2
Upper Elk Pond [#20] SP011 3
Lower Elk Pond [#21] SP012 3
Northeast Pond [#10] SP013 2

Pit #4 Stock Pond [#22] SP059 3
Pit #6 Pond [#23] SP062 3

Note:

* As reported in the functional use survey (IDEQ, 2004b)

Ballard

Table A4-9
Functional Use of P4 Mine Ponds



Observed Likely

Ballard 12 29-50 none none 0

Note:

The highest RBP habitat score possible is 200.
RBP - Rapid Bioassessment Protocols

Table A4-10
Stream Survey RBP Summary Results

Percent of 
Stations with 
Confirmed or 

Likely Fish

Fish Presence

Mine

Number of Stations 
Evaluated 
(including 

background)

RBP 
Score 
Range



Matrix 
Sampled

Year 
Sampled

Area 
Sampled COPCs Report

Fish 1999, 
2000

Area-wide  Selenium, Cadmium 1999-2000 Regional Investigation Data Report for Surface Water, Sediment and 
Aquatic Biota Sampling Activities, May-June 2000.  Appendix C (MW, 2001)

Benthic 
Invertebrates

1999, 
2000

Area-wide  Selenium, Cadmium 1999-2000 Regional Investigation Data Report for Surface Water, Sediment and 
Aquatic Biota Sampling Activities, May-June 2000.  Appendix C (MW, 2001)

Elk 1999, 
2000

Area-wide  Selenium, Cadmium 1999 Interim Investigation Data Report, Appendices H, J (MW, 2000)

Bird Eggs 1999, 
2000, 
2001

Area-wide  Selenium, Cadmium 1999 Interim Investigation Data Report (MW, 2000)

Cutthroat 
Trout

1999 Area-wide Selenium 1999 Interim Investigation Data Report (MW, 2000)

2001 Small 
Mammals

2001 Area-wide Selenium, Aluminum, Vanadium, Zinc , 
Antimony, Arsenic, Barium, Beryllium, 

Boron, Cadmium, Chromium, Copper, Lead, 
Manganese, Mercury, Molybdenum, Nickel, 

Silver, Thallium, Uranium 

Summer 2001 Area-Wide Investigation Data Summary, Appendices B-E (MWH, 
2002)

Terrestrial 
Invertebrates

2001 Area-wide Selenium, Aluminum, Vanadium, Zinc, 
Antimony, Arsenic, Barium, Beryllium, 

Boron, Cadmium, Chromium, Copper, Lead, 
Manganese, , Molybdenum, Nickel,  Silver, 

Thallium, Uranium, Mercury

Summer 2001 Area-Wide Investigation Data Summary, Appendices B-E (MWH, 
2002)

Fish 2004 Mine Specific Selenium, Cadmium, Nickel, Vanadium, Zinc Phase I Site Investigation Summary Report (MWH, 2007)

Benthic 
Invertebrates

2004 Mine Specific Selenium Phase I Site Investigation Summary Report (MWH, 2007)

Notes:

Alternate bird egg study reference:
Analysis of Selenium Levels in Bird Eggs and Assessment of the Effects of Selenium on Avian Reproduction in Southeast Idaho prepared by 
J.T. Ratti, A. Rocklage and E.O. Garton, University of Idaho, published in The Journal of Wildlife Management

Alternate cutthroat trout study reference:
Data presented in: Effects of dietary selenium on cutthroat trout (Oncorhynchus clarki ) growth and reproductive performance.
From Ron Hardy, University of Idaho (2005).

Table A4-11
Area- and Site-Specific Ecological Studies



Common Name Species Name Sampled Trophic Level

Seabirds, Heron-like Birds, and Kingfishers - piscivorous diet

Family Peicaniformes

American White Pelican Pelecanus erythrorhynchos 3
Double-Crested Cormorant Phalacrocorax auritus 2

Family Podicipediformes

Eared Grebe Podiceps nigricollis √ 2
Pied-Billed Grebe Podilymbus podiceps 2
Horned Grebe Podiceps auritus 2
Western Grebe Aechmophorus occidentalis √ 2

Family Ciconiformes

American Bittern Botaurus lentiginosus 2
Black-Crowned Night-Heron Nycticorax nycticorax 2
Great Blue Heron Ardea herodias 3
Green Heron Butorides striatus 2
Cattle Egret Bubulcus ibis 2
Snowy Egret Egretta Thula 2
White-Faced Ibis Plegadis chihi √ 2
Turkey Vulture Cathartes aura 3

Family Alcedinidae

Belted Kingfisher Ceryl alcyon 2
Gulls, Terns and Shorebirds - omnivorous diet

Family Charadriformes

Black Tern Chlidonias niger 2
Bonaparte’s Gull Larus philadelphia 2
California Gull Larus californicus √ 2
Caspian Tern Sterna Caspia 2
Common Tern Sterna hirundo 2
Forster’s Tern Sterna forsteri 2
Franklin’s Gull Larus pipixcan √ 2
Herring Gull Larus argentatus 2
Ring-Billed Gull Larus delawarensis √ 2
American Avocet Recurvirostra americana 2
American Dipper Cinclus mexicanus 2
Baird’s Sandpiper Calidris bairdii 2
Black-Bellied Plover Pluvialis squatarola 2
Black-Necked Stilt Himantopus mexicanus 2
Common Snipe Gallinago gallinago √ 2
Greater Yellowlegs Tringa melanoleuca 2
Killdeer Charadrius vociferus √ 2
Least Sandpiper Calidris minutilla 2
Lesser Golden-Plover Pluvialis dominica 2
Lesser Yellowlegs Tringa flavipes 2
Long-Billed Curlew Numenius americanus 2
Long-Billed Dowitcher Limnodromus scolopaceus 2
Short-Billed Dowitcher Limnodromus griseus 2
Solitary Sandpiper Tringa solitaria 2
Spotted Sandpiper Actitis macularia 2

Tables A4-12

Regional Birds
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Common Name Species Name Sampled Trophic Level

Tables A4-12

Regional Birds

Stilt Sandpiper Micropalma himantopus 2
Upland Sandpiper Bartramia longicauda 2
Western Sandpiper Calidris mauri 2
Willett Catoptrophorus semipalmatus √ 2
Wilson’s Phalarope Phalaropus tricolor 2
Marbled Godwit Limosa Fedoa 2

Marsh Birds - omnivorous diet

Family Gruiformes

Sora Porzana carolina 2
Virginia Rail Rallus limicola 2
Whooping Crane Grus americana 2
Greater Sandhill Crane Grus canadensis √ 2
American Coot Fulica americana √ 2

Swans, Geese and Ducks - omnivorous diet

Family Anseriformes

American Wigeon Anas americana 2
Barrow’s Goldeneye Bucephala islandica 2
Blue-Winged Teal Anas discors 2
Canvasback Aythya valisineria 2
Cinnamon Teal Anas cyanoptera √ 2
Common Goldeneye Bucephala clangula 2
Common Merganser Mergus merganser 2
Gadwall Anas strepera 2
Common Teal Anas crecca 2
Green-Winged Teal Anas carolinensis 2
Hooded Merganser Lophodytes cucullatus 2
Canada Goose Branta canadensis √ 2
Lesser Scaup Aythya affinis 2
Mallard Anas platyrhynchas √ 2
Northern Shoveler Anas Clypeata 2
Red-Breasted Merganser Mergus serrator 2
Redhead Duck Aythya americana 2
Ruddy Duck Oxyura jamaicensis 2
Trumpeter Swan Cygnus buccinator 1
Tundra Swan Cygnus columbianus 1
Northern Pintail Anas acuta 2
Greater Scaup Aythya marila 2
Bufflehead Bucephala albeola 2
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Common Name Species Name Sampled Trophic Level

Tables A4-12

Regional Birds

Hawks and Owls - carnivorous diet

Family Falconiformes

American Kestrel Falco sparverius √ 3
Coopers Hawk Accipiter cooperii 3
Ferruginour Hawk Buteo regalis 3
Golden Eagle Aquila chrysuetos 3
Marsh Hawk Circus cyaneus 3
Northern Goshawk Accipiter gentilis 3
Northern Harrier Circus cyaneus 3
Peregrine Falcon Peregrinus anatum 3
Prairie Falcon Falco mexicanus 3
Red-Tailed Hawk Buteo jamaicensis 3
Rough-Legged Hawk Buteo lagopus 3
Sharp-Shinned Hawk Accipiter striatus 3
Sparrow Hawk Falco spariverius 3
Swainson’s Hawk Buteo swainsoni 3
Bald Eagle Haliaeetus leucocephalus 3

Family Strigiformes

Barn Owl Tyto alba 3
Boreal Owl Aegolius funereus 3
Burrowing Owl Athene cunicularia 2
Common Nighthawk Chordeiles minor 2
Common Poorwill Phalaenoptilus nuttallii 2
Flammulated Owl Otus flammeolus 2
Great Gray Owl Strix nebulosa 3
Long-Eared Owl Asio otus 3
Northern Pygmy-Owl Glaucidium gnoma 3
Northern Saw-Whet Owl Aegolius acadicus 3
Short-Eared Owl Asio flammeus 3
Western Screech Owl Otus kennicottii 3

Chicken-like Birds and Pigeons - herbivorous diet

Family Galliformes

Blue Grouse Dendragapus obscuras 2
Columbian Sharp-Tailed Grouse Tympanchus phasianellus columbianus 2
Gray-Partridge Perdix perdix 1
Hungarian Partridge Perdix perdix 2
Ring-Necked Pheasant Phasianus colchicus 2
Ruffed Grouse Bonasa umbellus 2
Sage Grouse Centrocercus urophasianus 2
Sharp-Tailed Grouse Pedioecetes phasianellus 2
Family Columbidae

Mourning Dove Zenaida macroura 1
Rock Dove Columa livia 1

Hummingbirds - Nectar diet

Family Trochilidae

Black-Chinned Hummingbird Archilochus alexandri 2
Broad-Tailed Hummingbird Selasphorus platycercus 2
Calliope Hummingbird Stellula calliope 2
Rufous Hummingbird Selasphorus rufus 2
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Tables A4-12

Regional Birds

Woodpeckers - insectivore diet

Family Picidae

Black-Backed Woodpecker Picoides villosus 2
Hairy Woodpecker Picoides villosus 2
Northern Flicker Colaptes auratus √ 2
Red-Naped Sapsucker Sphyrapicus varius 2
Red-Shafted Flicker Colaptes cafer 2
Williamson’s Sapsucker Sphyrapicus thyroideus 2
Downy Woodpecker Dendrocopos pubescens 2

Songbirds (omnivorous diet unless otherwise specified)

Family Fringillidae - herbivore diet

Pine Grosbeak Pinicola enucleator 1
Evening Grosbeak Hesperiphona vespertina 2
American Goldfinch Carduelis tristis 1
Cassin’s Finch Carpodacus cassinnii 1
Common Redpoll Carduelis flammea 2
Gray-Crowned Rosy Finch Leucosticte atrata 2
House Finch Carpodacus mexicanus 1
Pine Siskin Carduelis pinus 1
Red Crossbill Loxia curvirostra 1
White-Winged Crossbill Loxia leucoptera 1

Family Bombycillidae - fruit diet

Bohemian Waxwing Bambycilla garrula 2
Cedar Waxwing Bombycilla cedrorum 2

Family Picidae - Insectivore diet

Cassin’s Kingbird Tyrannus vociferans 2
Dusky Flycatcher Empidonax oberholseri 2
Eastern Kingbird Tyrannus tyrannus 2
Gray Flycatcher Empidonax wrightii 2
Hammond’s Flycatcher Empidonax hammondii 2
Olive-Sided Flycatcher Nuttallornis borealis 2
Say’s Phoebe Sayornis saya 2
Western Kingbird Tyrannus verticalis 2
Western Wood-Peewee Contopus sordidulus 2
Willow Flycatcher Empidonax traillii 2

Family Hirundinidae - Insectivore diet

Bank Swallow Riparia riparia √ 2
Barn Swallow Hirundo rustica 2
Cliff Swallow Hirundo pyrrhonota √ 2
Northern Rough-Winged Swallow Stelgidopteryx ruficollis 2
Rough-Winged Swallow Stelgidopteryx serrupennis 2
Tree Swallow Tachycineta bicolor √ 2
Violet-Green Swallow Tachycineta thalassina 2

Family Regulidae - Insectivore diet

Golden-Crowned Kinglet Regulus satrapa 2
Ruby-Crowned Kinglet Regulus calendula 2

Family Sylviidae - Insectivore diet

Blue-Gray Gnatcatcher Polioptila caerulea 2
Family Cinclidae - Insectivore diet

Dipper Cinclus mexicanus 2
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Tables A4-12

Regional Birds

Family Troglodytidae - Insectivore diet

House Wren Troglodytes aedon √ 2
Marsh Wren Cistothorus palustris √ 2
Rock Wren Salpinctes obsoletus 2

Family Turdidae - Insectivore diet

American Robin Turdus migratorius √ 2
Hermit Thrush Catharus guttatus 2
Mountain Bluebird Sialia currucoides √ 2
Swainson’s Thrush Catharus ustulatus 2
Townsend’s Solitaire Myadestes townsendi 2
Veery Catharus fuscescens 2
Western Bluebird Silalia mexicana 2

Family Parulidae -  Insectivore diet

American Redstart Setophaga ruticilla 2
Black-Throated Gray Warbler Dendroica nigrescens 2
Common Yellowthroat Geothlypis trichas 2
MacGillivray’s Warbler Oporornis tolmiei 2
Nashville Warbler Vermivora ruficapilla 2
Northern Waterthrush Seiurus noveboracensis 2
Orange-Crowned Warbler Vermivora celata 2
Townsend’s Warbler Dendroica townsendi 2
Virginia’s Warbler Vermivora virginiae 2
Wilson’s Warbler Wilsonnia pusilla 2
Yellow Warbler Dendroica petechia √ 2
Yellow-Breasted Chat Chat Icteria virens 2
Yellow-Rumped Warbler Dendroica coronata 2

Family Corvidae

American Crow Corvus brachyrhynchos 2
Black-Billed Magpie Pica pica 2
Clark’s Nutcracker Nucifraga columbiana 2
Common Crow Corrus brachyrhnchos 2
Common Raven Corvus coraz 2
Gray Jay Perisoreus canadensis 2
Horned Lark Eremophilia alpestris 2
Steller’s Jay Cyanocitta stelleri 2

Family Vireonidae

Red-Eyed Vireo Vireo olivaceus 2
Solitary Vireo Vireo solitarius 2
Warbling Vireo Vireo gilvus 2

Family Laniidae

Loggerhead Shrike Lanius ludovicianus 2
Family Paridae

Black-Capped Chickadee Parus atricapillus 2
Bushtit Psaltriparus minimus 2
Mountain Chickadee Parus gambeli 2
Plain Titmouse Parus inornatus 2

Family Sittidae

Red-Breasted Nuthatch Sitta canadensis 2
White-Breasted Nuthatch Sitta carolinensis 2

Family Certhiidae

Brown Creeper Certhia familiaris 2
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Regional Birds

Family Mimidae

Gray Catbird Dumetella carolinensis 2
Sage Thrasher Oreoscoptes montanus 2

Family Sturnidae

European Starling Sturnus vulgaris √ 2
Family Thraupidae

Western Tanager Piranga ludoviciana 2
Family Cardinalidae

Black-Headed Grosbeak Pheucticus melanocephalus 2
Lazuli Bunting Passerina amoena 2

Family Emberizidae

American Tree Sparrow Spizella arborea 2
Brewer’s Sparrow Spizella Breweri 2
Chipping Sparrow Spizella passerina 1
Dark-Eyed Junco Junco hyemalis 2
Fox Sparrow Passerella iliaca 2
Grasshopper Sparrow Ammodramus savannarum 2
Lark Bunting Calamospiza melanocorys 2
Green-Tailed Towhee Chlorura chlorara 2
Horned Sparrow Passer domesticus 2
Lark Sparrow Chondestes grammacus 2
Lincoln’s Sparrow Melospiza lincolnii 2
Rufous-Sided Towhee Pipilo erythrophthalmus 2
Sage Sparrow Amphispiza belli 2
Savannah Sparrow Passerculus sandwichensis 2
Song Sparrow Melospiza melodia √ 2
Vesper Sparrow Pooecetes gramineus 2
White-Crowned Sparrow Zonotrichia leucophrys 2

Family Icteridae

Brewer’s Blackbird Euphagus cyanocephalus √ 2
Brown-Headed Cowbird Molothrus ater √ 2
Common Grackle Quiscalus quiscula 2
Northern Oriole Icterus galbula 2
Red-Winged Blackbird Agelaius phoeniceus √ 2
Western Meadowlark Sturnella neglecta 2
Yellow-Headed Blackbird Xanthocephalus xanthocephalus √ 2

Family Passeridae

House Sparrow Passer domesticus 2

Sources:

Idaho Conservation Data Center (1999); List of Birds (Updated August 1997) as cited in MW, 1999.
Riparian Community Type Classification of Eastern Idaho-Western Wyoming (Youngblood, Padgett,
and Winward, 1985).
Distribution, Season of Use, and Habitat of the Mammals, Birds, Reptiles, Amphibians, and Fishes of Idaho
(Wilson, 1977).
Ecological Site Inventory for Pocatello Resource Area, Bureau of Land Management (Undated).
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Order Insectivora - Invertebrate diet
Family Soricidae (Shrews) 
Merriam’s Shrew Sorex merriami 2
Order Rodentia (Rodents) - Omnivorous diet
Family Sciuridae (Chipmunks, Marmots, & Squirrels) 
Golden-Mantled Squirrel Citellus lateralis 1
Richardson Ground Squirrel Citellus richardsoni 1
Townsend’s Ground Squirrel Spermophilus townsendii 2
Uinta Ground Squirrel Citellus armatus √ 2
Rock Squirrel Spermophilus variegatus 2
Least Chipmunk Etuamias minimus √ 1
Uinta Chipmunk Tamius umbrinus 1
Yellow Pine Chipmunk Eutamias amoenus 1
Yellow-Bellied Marmot Marmota flaviventris 1
Family Muridae (Mice, Rats, Lemmings, & Voles)
Deer Mouse Peromyscus maniculatus √ 2
House Mouse Mus musculus 1
Northern Grasshopper Mouse Onychomys leucogaster 2
Western Harvest Mouse Reithrodontomys megalotis √ 2
Long-Tailed Vole Microtus longieaudus 1
Mountain Vole Microtus montanus 2
Muskrat Ondatra zibethica 2
Bushy-Tailed Wood Rat Neotoma cinera 1
Family Geomyidae (Pocket Gophers) 
Idaho Pocket Gopher Thomomys idahoensis 1
Northern Pocket Gopher Thomomys talpoides 2
Family Heteromyidae (Pocket Mice, Kangaroo Mice, & Kangaroo Rats)
Great Basin Pocket Mouse Perognathus parvus 2
Family Castoridae (Beaver)
Beaver Castor canadensis 1
Family Erethizontidae (Porcupines )
Porcupine Erethizone dorsatum 1
Order Carnivora - Carnivorous diet
Family Canidae (Coyotes, Dogs, Foxes, Jackals, and Wolves) 
Coyote Canis latrans 3
Gray Wolf Canis lupus 3
Red Fox Vulpes vulpes 2
Family Felidae (Cats) 
Mountain Lion Felis concolor 3
Bobcat Lynx rufus 3
Family Ursidae (Bears) 
Black Bear Ursus americanus 3
Family Procyonidae (Coatis, Raccoons, and relatives) 
Raccoon Procyon lotor 2
Family Mustelidae (Badgers, Otters, Weasels, and relatives) 
Badger Taxidea taxus 3
Mink Mustea vison 3

Table A4-13
Regional Mammals
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Table A4-13
Regional Mammals

Long-Tailed Weasel Mustela frenata 2
Short-Tailed Weasel (ermine) Mustela erminea 3
Striped Skunk Mephitis mephitis 2
Wolverine Gulo gulo 2
Order Chiroptera (Bats) - Insect diet
Family Vespertilionidae (Evening bats and Vesper bats) 
Big Brown Bat Eptesicus fucus 2
Hoary Bat Lasiurus cinereus 2
Pallid Bat Antrozous pallidus 2
Silver-Haired Bat Lasionycteris noctivagans 2
Townsend’s Big-Eared Bat Plecotus townsendii 2
Little Brown Myotis Myotis lucifugus 2
Long-Eared Myotis Myotis evotis 2
Long-Legged Myotis Myotis volans 2
Western Small-footed Myotis Myotis ciliolabrum 2
Yuma Myotis Myotis yumanenisis 2
Order Lagomorpha (Pikas, Hares, and Rabbits) - Herbivorous diet
Family Leporidae (Hares and Rabbits) 
Snowshoe Hare Lepus americanus 1
Black-Tailed Jack Rabbit L. californicus 1
Pygmy Rabbit Brachylagus idahoensis 1
White-Tailed Jack Rabbit Lepus townsendii 1
Mountain Cottontail Sylvilagus nuttallii 1
Order Artiodactyla (Hoofed Mammals) - Herbivorous diet
Family Cervidae (Deer) 
Mule Deer Odocoileus hemionus 1
White-Tailed Deer Odocoileus virginianus 1
Elk Cervus elaphus √ 1
Moose Alces alces 1

Sources:
Idaho Conservation Data Center (1999); List of Mammals (Updated March 1998) as cited in MW, 1999..
Distribution, Season of Use, and Habitat of the Mammals, Birds, Reptiles, Amphibians and Fishes of Idaho
(Wilson, 1977).

2 of 2



Feeding Guild Assessment Endpoint Receptor Exposure Effect
2 ˚ Consumers

Amphipians
Protect amphibians from acute and 
chronic adverse effects from direct 
and/or secondary exposure to metals 
resulting from phosphate mining 
activities.

Frog Measured surface water 
COPEC concentrations

· Compare measured 
surface water 
concentration with 
acceptable levels

1 ˚ Consumers
Terrestrial 
Herbivore

Protect herbivorous mammals (avian 
and terrestrial predator prey items) by 
limiting acute and chronic adverse 
effects from exposure to metals resulting 
from phosphate mining activities.

Long-tailed Vole Calculated daily dosage using 
exposure models, measured 
chemical concentrations in 
abiotic and biotic media, and 
food web interactions.

·  Compare calculated 
dose to NOAEL dosages 
for similar prey species.

Protect large herbivorous mammals 
(game species) by limiting acute and 
chronic adverse effects from exposure to 
metals resulting from phosphate mining 
activities.

Elk ·  Calculated daily dosage 
using exposure models, 
measured chemical 
concentrations in abiotic and 
biotic media, and food web 
interactions.

·  Compare calculated 
dose to NOAEL dosages 
for similar species.

1 ˚ Consumers
Avian Herbivore

Protect herbivorous bird species from 
acute and chronic adverse effects from 
direct and/or secondary exposure to 
metals resulting from phosphate mining 
activities.

American Goldfinch · Calculate daily dosage using 
exposure models, measured 
chemical concentrations in 
abiotic and biotic media, and 
food web interactions.

·  Compare calculated 
dose to NOAEL dosages 
for similar species.

2 ˚ Consumers
Terrestrial 
Omnivore

Protect small omnivorous mammals 
(avian and terrestrial predator prey 
items) by limiting acute and chronic 
adverse effects from exposure to metals 
resulting from phosphate mining 
activities.

Deer Mouse · Calculated daily dosage 
using exposure models, 
measured chemical 
concentrations in abiotic and 
biotic media, and food web 
interactions.

·  Compare calculated 
dose to NOAEL dosages 
for similar species.

Table A4-14

Assessment Endpoints and Indicator Receptors

Measures of
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Table A4-14

Assessment Endpoints and Indicator Receptors

Measures of

Protect omnivorous mammals by limiting 
acute and chronic adverse effects from 
exposure to metals resulting from 
phosphate mining activities.

Raccoon · Calculated daily dosage 
using exposure models, 
measured chemical 
concentrations in abiotic and 
biotic media, and food web 
interactions.

·  Compare calculated 
dose to NOAEL dosages 
for similar prey species.

2 ˚ Consumers
Avian Omnivore

Protect omnivorous bird species from 
acute and chronic adverse effects from 
direct and/or secondary exposure to 
metals resulting from phosphate mining 
activities.

American Robin · Calculate daily dosage using 
exposure models, measured 
chemical concentrations in 
abiotic and biotic media, and 
food web interactions.

·  Compare calculated 
dose to NOAEL dosages 
for similar species.

Protect omnivorous water bird species 
from acute and chronic adverse effects 
from direct and/or secondary exposure 
to metals resulting from phosphate 
mining activities.

Mallard · Calculate daily dosage using 
exposure models, measured 
chemical concentrations in 
abiotic and biotic media, and 
food web interactions.

·  Compare calculated 
dose to NOAEL dosages 
for similar species.

3 ˚ Consumers
Terrestrial 
Predator

Protect upper trophic level aquatic 
feeding terrestrial species from acute  
and chronic adverse effects from direct 
and/or secondary exposure to metals 
resulting from phosphate mining 
activities.

Mink · Calculated daily dosage 
using exposure models, 
measured chemical 
concentrations in abiotic and 
biotic media, and food web 
interactions.

·  Compare calculated 
dose to NOAEL dosages 
for similar prey species.
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Feeding Guild Assessment Endpoint Receptor Exposure Effect

Table A4-14

Assessment Endpoints and Indicator Receptors

Measures of

Protect upper trophic level terrestrial 
species from acute and chronic adverse 
effects from direct and/or secondary 
exposure to metals resulting from 
phosphate mining activities.

Coyote · Calculated daily dosage 
using exposure models, 
measured chemical 
concentrations in abiotic and 
biotic media, and food web 
interactions.

·  Compare calculated 
dose to NOAEL dosages 
for similar prey species.

3 ˚ Consumers
Avian Predator

Protect upper trophic level aquatic 
feeding avian species from acute and 
chronic adverse effects from direct 
and/or secondary exposure to metals 
resulting from phosphate mining 
activities.

Great Blue Heron · Calculated daily dosage 
using exposure models, 
measured chemical 
concentrations in abiotic and 
biotic media, and food web 
interactions.

·  Compare calculated 
dose to NOAEL dosages 
for similar prey species.

Protect upper trophic level avian species 
from acute and chronic adverse effects 
from direct and/or secondary exposure 
to metals resulting from phosphate 
mining activities.

Northern Harrier · Calculated daily dosage 
using exposure models, 
measured chemical 
concentrations in abiotic and 
biotic media, and food web 
interactions.

·  Compare calculated 
dose to NOAEL dosages 
for similar prey species.

Notes:

COPEC - chemical of potential concern
NOAEL - no observed adverse effects level
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kg dry soil/ 

kg dry tissue Source

kg dry soil/

kg dry tissue Source

kg dry soil/

kg dry tissue Source

kg dry sed/ 

kg dry tissue Source

kg dry sed/

kg dry tissue Source

kg dry sed/

kg dry tissue Source

kg dry sed/

kg dry tissue Source

Metals

Aluminum NA d NA d NA d NA d NA d 2,432 USEPA 1999 1 Default NA
Antimony Regression e EcoSSL 1 EcoSSL 0.05 EcoSSL Regression e EcoSSL 1 EcoSSL NA d NA d NA
Arsenic 0.03752 EcoSSL Regression e EcoSSL Regression e EcoSSL 0.03752 EcoSSL Regression e Bechtel Jacobs 1998a NA d NA d NA
Barium NA d NA d NA d NA d NA d 1,051 USEPA 1999 1,198 USEPA 1999 NA
Boron 4.0 Baes 1984 1 Default 1 Default 4.0 Baes 1984 1 Default NA d NA d NA
Cadmium Regression e EcoSSL Regression e EcoSSL Regression e EcoSSL Regression e EcoSSL Regression e Bechtel Jacobs 1998a NA d NA d NA
Calcium NA NA NA NA NA 1 Default 1 Default NA
Chromium, total 0.041 EcoSSL 0.306 EcoSSL Regression e EcoSSL 0.041 EcoSSL Regression e Bechtel Jacobs 1998a NA d NA d NA
Cobalt 0.0075 EcoSSL 0.122 EcoSSL Regression e EcoSSL 0.0075 EcoSSL 0.122 EcoSSL NA d NA d NA
Copper Regression e EcoSSL 0.515 EcoSSL Regression e EcoSSL Regression e EcoSSL Regression e Bechtel Jacobs 1998a NA d NA d NA
Iron NA NA NA NA NA 1 Default 1 Default NA
Magnesium NA NA NA NA NA 1 Default 1 Default NA
Manganese 0.079 EcoSSL Regression e EcoSSL 0.0205 EcoSSL 0.079 EcoSSL Regression e EcoSSL NA d NA d NA
Mercury Regression e Bechtel Jacobs 1998b Regression e Sample 1998a 0.192 Sample 1998b Regression e Bechtel Jacobs 1998b Regression e Bechtel Jacobs 1998a NA d NA d NA
Molybdenum 0.25 Baes 1984 1 Default 1 Default 0.25 Baes 1984 1 Default NA d NA d NA
Nickel Regression e EcoSSL 1 Default Regression e EcoSSL Regression e EcoSSL Regression e Bechtel Jacobs 1998a NA d NA d NA
Selenium Regression e EcoSSL Regression e EcoSSL Regression e EcoSSL Regression e EcoSSL Regression e EcoSSL NA d NA d NA
Silver 0.014 EcoSSL 2.045 EcoSSL 0.004 EcoSSL 0.014 EcoSSL 2.045 EcoSSL NA d NA d NA
Thallium 0.0040 Baes 1984 1 Default 0.1124 Sample 1998b 0.0040 Baes 1984 1 Default NA d NA d NA
Uranium 0.0085 Baes 1984 1 Default 1 Default 0.0085 Baes 1984 1 Default NA d NA d NA
Vanadium 0.00485 EcoSSL 0.042 EcoSSL 0.0123 EcoSSL 0.00485 EcoSSL 0.042 EcoSSL NA d NA d NA
Zinc Regression e EcoSSL Regression e EcoSSL Regression e EcoSSL Regression e EcoSSL Regression e Bechtel Jacobs 1998a NA d NA d NA

Volatile Organic Compounds

1,2,4-Trimethylbenzene 1.56 EcoSSL f Logkow EcoSSL g 1 Default NA d NA d NA d NA d 3.63
Ethylbenzene 2.01 EcoSSL f Logkow EcoSSL g 1 Default NA d NA d NA d NA d 3.15
Isopropylbenzene 1.22 EcoSSL f Logkow EcoSSL g 1 Default NA d NA d NA d NA d 4.10
n-Butylbenzene 1.05 EcoSSL f Logkow EcoSSL g 1 Default NA d NA d NA d NA d 4.38
n-Propylbenzene 1.51 EcoSSL f Logkow EcoSSL g 1 Default NA d NA d NA d NA d 3.69
p-Cymene (P-Isopropyltoluene) 1.22 EcoSSL f Logkow EcoSSL g 1 Default NA d NA d NA d NA d 4.10
sec-Butylbenzene 0.95 EcoSSL f Logkow EcoSSL g 1 Default NA d NA d NA d NA d 4.57
t-Butylbenzene 1.21 EcoSSL f Logkow EcoSSL g 1 Default NA d NA d NA d NA d 4.11

Notes:

a Soil bioaccumulation factors derived using the the soil to plant, soil to invertebrate and soil to animal bioaccumulation factor hierarchies presented in Section 4.2.2.3.
b Sediment and water bioaccumulation factors derived using the the sediment/water to plant and sediment/water to invertebrate bioaccumulation factor hierarchies presented in Section 4.2.2.3.
c RAIS 2013  - Online Risk Assessment Information System  chemical-specific factors (http://rais.ornl.gov/cgi-bin/tools/TOX_search?select=chem_spef), accessed in July 2013 (RAIS, 2013)
d The analyte is not a chemical of potential ecological concern in this medium, or water to biota bioaccumulation factors are not necessary because aquatic biota concentration will be modeled from sediment data.
e Equations and parameters for uptake regresssions are presented in Table A4-16.
f Derived using the EcoSSL LogKow regression equation for unrinsed plant foliage: log BAF = -0.229*(LogKow)+1.0237 (USEPA, 2007b)

Sources

Baes 1984 - A review and analysis of parameters for assessing transport of environmentally released radionuclides through agriculture (Baes et al., 1984).
Bechtel Jacobs 1998a - Biota-Sediment Accumulation Factors for Invertebrates  (Bechtel Jacobs, 1998a)
Bechtel Jacobs 1998b - Empirical models for the uptake of inorganic chemicals from soil by plants (Bechtel Jacobs, 1998b)
EcoSSL - Guidance for Developing Ecological Soil Screening Levels (Eco-SSLs), Attachment 4-1: Exposure Factors and Bioaccumulation Models for Derivation of Wildlife Eco-SSLs (USEPA, 2007b).
Sample et al 1998a - Development and Validation of Bioaccumulation Models for Earthworms (Sample et al., 1998a)
Sample et al 1998b - Development and Validation of Bioaccumulation Models for Small Mammals (Sample et al., 1998b)
USEPA 1999 - Screening Level Ecological Risk Assessment Protocol for hazardous combustion facilities (USEPA, 1999).

Log 

Kow 
c

Chemicals of Potential 

Ecological Concern

BAFS-P BAFsed-I BAFW-P

Terrestrial 

Bioaccumulation Factors 
a

Aquatic 

Bioaccumulation Factors 
b

BAFSed-P BAFW-I

g  Derived using the EcoSSL LogKow regression equation for invertebrates: [Invertebrate] =10 [̂(0.87*LogKow)-2]*[Soil]/foc*10 [̂(0.679*LogKow)+0.663] (USEPA, 2007b). Average Foc (0.0322) from upland soils at Ballard Mine was used for Ballard Shop.

Table A4-15

Bioaccumulation Factors for Use in Modeling Food Chain Exposure for Ecological Receptors

BAFS-VBAFS-I

Chemical 

Parameter
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kg dry soil/ 

kg dry tissue Source

kg dry soil/

kg dry tissue Source

kg dry soil/

kg dry tissue Source

kg dry sed/ 

kg dry tissue Source

kg dry sed/

kg dry tissue Source

kg dry sed/

kg dry tissue Source

kg dry sed/

kg dry tissue Source

Log 

Kow 
c

Chemicals of Potential 

Ecological Concern

BAFS-P BAFsed-I BAFW-P

Terrestrial 

Bioaccumulation Factors 
a

Aquatic 

Bioaccumulation Factors 
b

BAFSed-P BAFW-I

Table A4-15

Bioaccumulation Factors for Use in Modeling Food Chain Exposure for Ecological Receptors

BAFS-VBAFS-I

Chemical 

Parameter

BAFS-I - Bioaccumulation Factor - Soil to Terrestrial Invertebrate
BAFS-P - Bioaccumulation Factor - Soil to Terrestrial Plant
BAFS-V - Bioaccumulation Factor - Soil to Terrestrial Animal
BAFSed-I - Bioaccumulation Factor - Sediment to Aquatic Invertebrate
BAFSed-P - Bioaccumulation Factor - Sediment to Aquatic Plant
BAFW-I - Bioaccumulation Factor - Water to Aquatic Invertebrate
BAFW-P - Bioaccumulation Factor - Water to Aquatic Plant

foc - fraction organic carbon
kg - kilogram
kow - octanol-water partition coefficient
NA - not applicable
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Sediment to Aquatic Plant Regression 

Model

Sediment to Aquatic Invertebrate 

Regression Model

B0 B1 Source B0 B1 Source B0 B1 Source B0 B1 Source B0 B1 Source

Antimony -3.233 0.938 EcoSSL a -3.233 0.938 EcoSSL ac

Arsenic -1.421 0.706 EcoSSL a -4.847 0.8188 EcoSSL a -0.292 0.754 Bechtel Jacobs 1998a b

Cadmium -0.475 0.546 EcoSSL a 2.114 0.795 EcoSSL a -1.2571 0.4723 EcoSSL a -0.475 0.546 EcoSSL ac 0.0395 0.692 Bechtel Jacobs 1998a b

Chromium, total -1.4599 0.7338 EcoSSL a 0.2092 0.365 Bechtel Jacobs 1998a b

Cobalt -4.4669 1.307 EcoSSL a

Copper 0.668 0.394 EcoSSL a 2.042 0.1444 EcoSSL a 0.668 0.394 1.089 0.278 Bechtel Jacobs 1998a b

Manganese -0.809 0.682 EcoSSL a -0.809 0.682 EcoSSL ac

Mercury -0.958 0.538 Bechtel Jacobs 1998b a -0.684 0.118 Sample 1998a a -0.958 0.538 Bechtel Jacobs 1998b a -0.67 0.327 Bechtel Jacobs 1998a b

Nickel -2.223 0.748 EcoSSL a -0.2462 0.4658 EcoSSL a -2.223 0.748 EcoSSL ac 1.48 -0.425 Bechtel Jacobs 1998a b

Selenium -0.677 1.104 EcoSSL a -0.075 0.733 EcoSSL a -0.4158 0.3764 EcoSSL a -0.677 1.104 EcoSSL ac -0.075 0.733 EcoSSL ac

Zinc 1.575 0.554 EcoSSL a 4.449 0.328 EcoSSL a 4.3632 0.0706 EcoSSL a 1.575 0.554 EcoSSL ac 1.80 0.208 Bechtel Jacobs 1998a b

Notes:

a Natural Log Regression Model: LN [Biota] = B0 + B1*LN[Soil or sediment]; where [Biota] and [Soil or sediment] are concentrations of analyte in biota tissue and soil/sediment, respectively.
b Regression model: LOG[Biota] = B0 + B1*LOG[Soil]; where [Biota] and [Soil or sediment] are concentrations of analyte in biota tissue and soil/sediment, respectively.
c Soil-to-biota regression-based bioaccumulation models only used for sediment to biota pathways when sediment-to-biota bioaccumulation models are unavailable.

Sources

Bechtel Jacobs 1998a - Biota-Sediment Accumulation Factors for Invertebrates  (Bechtel Jacobs, 1998a)
Bechtel Jacobs 1998b - Empirical models for the uptake of inorganic chemicals from soil by plants (Bechtel Jacobs, 1998b)
EcoSSL - Guidance for Developing Ecological Soil Screening Levels (Eco-SSLs), Attachment 4-1: Exposure Factors and Bioaccumulation Models for Derivation of Wildlife Eco-SSLs (USEPA, 2007b).
Sample et al 1998a - Development and Validation of Bioaccumulation Models for Earthworms (Sample et al., 1998a)

NA - Not applicable:  bioaccumulation calculated based on an constant uptake factor, as presented in Table A4-15.

Chemicals of 

Potential Ecological 

Concern

Soil to Mammal 

Regression Model

Soil to Soil Invertebrate Regression 

Model

Soil to Terrestrial Plant 

Regression Model

Summary of Input Parameters Used to Calculate Regression-based Bioaccumulation Models

Table A4-16

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA



Exposure Parameter
Body Weight (g) a 37 h,i 2.9E+05 k 16 m 19.5 h 5,800 h 82.0 h 1,178 h 1,075 h 13,600 p 2,336 h 449 t

Fraction of Prey Items in Diet (%)
Terrestrial

Plant 100 h,i 100 k 100 m 61.5 h 64 h 44.7 h 0 0 2 q 0 0
Invertebrates 0 0 0 38.5 h 19 h 55.3 h 0 0 2 q 12.5 o 2 t

Mammals/Birds 0 0 0 0 9 h 0 0 63 h 96 q 12.5 o 98 t

Aquatic
Plant 0 0 0 0 0 0 25.3 h 0 0 0 0
Invertebrates 0 0 0 0 7 h 0 74.7 h 6 h 0 0 0
Fish 0 0 0 0 1 h 0 0 31 h 0 75 o 0

Ingestion Rate of Prey (g dw/d) b 11.5 2,294 4.10 3.8 154 11 56 516 4,286 145 49

Soil/Sediment Ingestion Rate (g dw/d) c 0.276 45.9 0.426 0.076 14.5 1.10 1.86 48.51 120.01 1.0 0.34
Fraction of Upland Soil in the Diet (%) 2.40 i,j 2 j 10.4 j,n 2 j, 0 10.4 j,n 0 0 2.8 j,n 0 0.7 s

Fraction of Riparian Soil in the Diet (%) 0 0 0 0 9.40 j 0 0 9.4 j,n 0 0 0
Fraction of /Sediment in the Diet (%) 0 0 0 0 0 0 3.3 j 0 0 0.7 s 0

Water Ingestion Rate (L/d) d 0.00512 16.1 0.00362 0.00286 0.482 0.011 0.066 0.106 1.037 0.10 0.034

Home Range (acres) 0.0659 h,i 16,640 l 0.119 o 0.270 h 2,272 h 0.7 h 1,074 h  50 h 7,240 r 11 h 642 t

Area being Evaluated (acres) e SS SS SS SS SS SS SS SS SS SS SS
Site Utilization Factor (unitless) f SS SS SS SS SS SS SS SS SS SS SS
Exposure Duration (percent of year) g 1 1 1 m 1 1 1 1 1 1 1 1

m From Cornell Lab of Ornithology web site (www.birds.cornell.edu).

d Calculated using Equation 3-15 (all birds) and Equation 3-17 (all mammals) from USEPA, 1993. p Idaho digital atlas: http://imnh.isu.edu/digitalatlas/bio/mammal/mamfram.htm
e Exposure area based on the total area 

r Mean coyote homerange for southeastern Idaho from Woodruff and Keller (1982).

h Wildlife Exposure Factors Handbook (USEPA, 1993).
i Meadow vole used as a surrogate species.
j Soil ingestion rates as percent of diet from Beyer (1994). t Northern harrier average body weight reported in Slater and Rock (2005).

http://animaldiversity.ummz.umich.edu/site/accounts/information/Cervus_elaphus.html.
l An Evaluation of the Effects of Selenium on Elk, Mule Deer, and Moose in SE Idaho (Kuck, 2003a).

% - percent dw – dry weight L – liter
d – day g – gram SS – site-specific

Mallard Mink Coyote Great Blue 
Heron

a Average body weight for males and females combined.

Circus 
cyaneus

Microtus 
longicaudus

Cervus 
elaphus Spinus tristis

Peromyscus 
maniculatus

Procyon 
lotor

Turdus 
migratorius

Anas 
platyrhynchos Mustela vison Canis latrans Ardea herodias

Table A4-17
Exposure Parameters for Ecological Receptors

Notes:

Northern 
Harrier

Exposure Value
Long-Tailed 

Vole Elk American 
Goldfinch Deer Mouse Raccoon American 

Robin

b Calculated using Equations 25 (mink and coyote), 29 (elk), 33 (raccoon), 37 (passerines), 61 (American robin 
and mallard), and 63 (great blue heron and northern harrier) from Nagy (2001).  The food ingestion rate for the 
long-tailed vole and deer mouse were based on values in Table 1 (Nagy, 2001) for meadow vole and deer 
mouse, respectively.  The cattle food ingestion rate is based on beef cattle fodder intake rates from Risk 
Assessment Information System (RAIS) (2013).
c Calculated as percent soil ingestion rate multiplied by the food ingestion rate (g/d).

g Exposure duration (percent of year exposed) is assumed to be 1 for most species based on species range 
maps.

k Senseman, R. 2002. "Cervus elaphus" (On-line), Animal Diversity Web. Accessed February 22, 2011 

o Life history account from Zeiner, D.C. et al. (1988-1990).  Maintained by California Wildlife Habitat 
Relationship Program of the California Department of Fish and Wildlife.  Accessed at 
http://www.dfg.ca.gov/biogeodata/CWHR/cawildlife.aspx.

q MacCracken and Hansen. 1982. Seasonal Foods of Coyotes in Southeastern Idaho: A 
Multivariate Analysis.

n The American woodcock was used as a surrogates for the American goldfinch and  American 
Robin. The white footed mouse was used as a surrogate for the deer mouse. The raccoon was 
used as a surrogate for the mink. The red fox was used as a surrogate for the coyote.

f Site utilization factors are calculated as the exposure area divided by the home range.  Instances where the 
home range > exposure area are reported as 1.

s Sediment ingestion percent for bald eagle from Pascoe et al. (1996) as cited in the Area Wide 
Risk Management Plan for the Southeast Idaho Phosphate Mining Resource Area (IDEQ, 2004) 
were used to calculate the sediment ingestion rate for the great blue heron and northern harrier.



Analyte

LOAEL 
to 

NOAEL

Subchronic 
to 

Chronic

Subchronic 
to 

Chronic
Metals

Aluminum 1.93 Mouse NOAEL Chronic Reproduction ORNL 1996 1 1 1.93 19.3 Mouse LOAEL Chronic Reproduction ORNL 1996 1 19.3

Antimony 0.059 Rat NOAEL Chronic Reproduction EcoSSLs 
(Antimony) 1 1 0.0590 0.590 Rat LOAEL Chronic Reproduction EcoSSLs 

(Antimony) 1 0.590

Arsenic 1.04 Dog NOAEL Subchronic Growth EcoSSLs 
(Arsenic) 1 1 1.04 1.66 Dog LOAEL Subchronic Growth EcoSSLs 

(Arsenic) 1 1.66

Barium 51.8 Rat, 
Mouse NOAEL NA

Growth and 
Reproduction a

EcoSSLs 
(Barium) 1 1 51.8 121 Rat LOAEL Subchronic Growth and 

Survival
EcoSSLs 
(Barium) 1 121

Boron 28.0 Rat NOAEL Chronic Reproduction ORNL 1996 1 1 28.0 93.6 Rat LOAEL Chronic Reproduction ORNL 1996 1 93.6

Cadmium 0.770 Rat NOAEL Subchronic Growth EcoSSLs 
(Cadmium) 1 1 0.770 0.909 Sheep LOAEL Subchronic Growth EcoSSLs 

(Cadmium) 1 0.909

Calcium -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

Chromium 2.40
 Cattle, 
Mouse, 

Pig, Rat,
NOAEL NA Growth b

EcoSSLs 
(Chromium) 1 1 2.40 2.82 Rat LOAEL Subchronic Survival EcoSSLs 

(Chromium) 1 2.82

Cobalt 7.33

Cow, 
Guinea 

Pig, 
Mouse, 
Pig, Rat

NOAEL NA
Growth and 

Reproduction a
EcoSSLs 
(Cobalt) 1 1 7.33 10.9 Rat LOAEL Subchronic Reproduction EcoSSLs (Cobalt) 1 10.9

Copper 5.60 Pig NOAEL Subchronic Growth EcoSSLs 
(Copper) 1 1 5.60 6.79 Mink LOAEL Subchronic Reproduction EcoSSLs 

(Copper) 1 6.79

Iron -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Magnesium -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

Manganese 51.5 Various NOAEL NA
Growth and 

Reproduction a
EcoSSLs 

(Manganese) 1 1 51.5 65.0 Cattle LOAEL Subchronic Growth EcoSSLs 
(Manganese) 1 65.0

Mercury 1.01 Mink NOAEL Chronic Reproduction ORNL 1996 1 1 1.01 -- -- -- -- -- -- -- --
Molybdenum 0.260 Mouse NOAEL Chronic Reproduction ORNL 1996 1 1 0.260 2.60 Mouse LOAEL Chronic Reproduction ORNL 1996 1 2.60

Nickel 1.70 Mouse NOAEL Subchronic Reproduction EcoSSLs 
(Nickel) 1 1 1.70 2.71 Mouse LOAEL Subchronic Reproduction EcoSSLs (Nickel) 1 2.71

Selenium 0.143 Pig NOAEL Subchronic Growth EcoSSLs 
(Selenium) 1 1 0.143 0.145 Mouse LOAEL Subchronic Reproduction EcoSSLs 

(Selenium) 1 0.145

Silver 60.2 Pig LOAEL Subchronic Growth EcoSSLs (Silver) 10 1 6.02 60.2 Pig LOAEL Subchronic Growth EcoSSLs (Silver) 1 60.2

Thallium 0.00740 Rat NOAEL Subchronic Growth ORNL 1996 1 2 0.00370 0.074 Rat LOAEL Subchronic Growth ORNL 1996 2 0.0370
Uranium 3.07 Mouse NOAEL Chronic Reproduction ORNL 1996 1 1 3.07 6.13 Mouse LOAEL Chronic Reproduction ORNL 1996 1 6.13

Vanadium 4.16 Mouse NOAEL Chronic Growth EcoSSLs 
(Vanadium) 1 1 4.16 5.11 Rat LOAEL Subchronic Growth EcoSSLs 

(Vanadium) 1 5.11

Table A4-18
Toxicity Reference Values for Mammalian Receptors

Ballard Mine
TRVNOAEL TRVLOAEL

Test 
Species

Study 
Endpoint Type Effects Source

UF

TRVNOAEL

(mg/kg-
day)

TRVLOAEL

(mg/kg-
day)Source

UF

Test 
Species

Study 
Endpoint Type Effects

Toxicity 
Value

(mg/kg-
day)

Toxicity 
Value

(mg/kg-
day)
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Analyte

LOAEL 
to 

NOAEL

Subchronic 
to 

Chronic

Subchronic 
to 

Chronic

Table A4-18
Toxicity Reference Values for Mammalian Receptors

Ballard Mine
TRVNOAEL TRVLOAEL

Test 
Species

Study 
Endpoint Type Effects Source

UF

TRVNOAEL

(mg/kg-
day)

TRVLOAEL

(mg/kg-
day)Source

UF

Test 
Species

Study 
Endpoint Type Effects

Toxicity 
Value

(mg/kg-
day)

Toxicity 
Value

(mg/kg-
day)

Zinc 75.4 Various NOAEL NA
Growth and 

Reproduction a
EcoSSLs (Zinc) 1 1 75.4 75.9 Cattle LOAEL Subchronic Reproduction EcoSSLs (Zinc) 1 75.9

Volatile Organic Compounds
1,2,4-Trimethylbenzene 2.06 Mouse NOAEL Chronic Reproduction ORNL 1996 1 1 2.06 c 2.58 Mouse NOAEL Chronic Reproduction ORNL 1996 1 2.58 c

Ethylbenzene 97.1 Rat NOAEL Subchronic Liver and 
Kidney

IRIS 
(Ethylbenzene) 1 2 48.6 291 Rat LOAEL Subchronic Liver and Kidney IRIS 

(Ethylbenzene) 2 146

Isopropylbenzene 110 Rat NOAEL Subchronic Kidney Weight IRIS (Cumene) 1 2 55.0 331 Rat LOAEL Subchronic Kidney Weight IRIS (Cumene) 2 166

n-Butylbenzene 97.1 Rat NOAEL Subchronic Liver and 
Kidney

IRIS 
(Ethylbenzene) 1 2 48.6 d 291 Rat LOAEL Subchronic Liver and Kidney IRIS 

(Ethylbenzene) 2 146 d

n-Propylbenzene 97.1 Rat NOAEL Subchronic Liver and 
Kidney

IRIS 
(Ethylbenzene) 1 2 48.6 d 291 Rat LOAEL Subchronic Liver and Kidney IRIS 

(Ethylbenzene) 2 146 d

p-Cymene 
(P-Isopropyltoluene) 110 Rat NOAEL Subchronic Kidney Weight IRIS (Cumene) 1 2 55.0 e 331 Rat LOAEL Subchronic Kidney Weight IRIS (Cumene) 2 166 e

sec-Butylbenzene 110 Rat NOAEL Subchronic Kidney Weight IRIS (Cumene) 1 2 55.0 e 331 Rat LOAEL Subchronic Kidney Weight IRIS (Cumene) 2 166 e

t-Butylbenzene 110 Rat NOAEL Subchronic Kidney Weight IRIS (Cumene) 1 2 55.0 e 331 Rat LOAEL Subchronic Kidney Weight IRIS (Cumene) 2 166 e

Notes:

Sources
EcoSSLs (Antimony) - Ecological Soil Screening Levels for Antimony (USEPA, 2005b).
EcoSSLs (Arsenic) - Ecological Soil Screening Levels for Arsenic (USEPA, 2005c).
EcoSSLs (Barium) - Ecological Soil Screening Levels for Barium (USEPA, 2005d). 
EcoSSLs (Cadmium) - Ecological Soil Screening Levels for Cadmium (USEPA, 2005e).
EcoSSLs (Chromium) - Ecological Soil Screening Levels for Chromium (USEPA, 2008b).
EcoSSLs (Cobalt) - Ecological Soil Screening Levels for Cobalt (USEPA, 2005f). 
EcoSSLs (Copper )- Ecological Soil Screening Levels for Copper (USEPA, 2007c). 
EcoSSLs (Manganese) - Ecological Soil Screening Levels for Manganese (USEPA, 2007d). 
EcoSSLs (Nickel) - Ecological Soil Screening Levels for Nickel (USEPA, 2007e). 

c Xylenes used as a surrogate.
d Ethylbenzene used as a surrogate.
e Cumene used as a surrogate.

a Geometric mean of NOAEL and LOAEL values for growth and reproduction were calculated as the TRVNOAEL and TRVLOAEL values, respectively.
b Geometric mean of NOAEL values for growth were calculated as the TRVNOAEL.
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Analyte

LOAEL 
to 

NOAEL

Subchronic 
to 

Chronic

Subchronic 
to 

Chronic

Table A4-18
Toxicity Reference Values for Mammalian Receptors

Ballard Mine
TRVNOAEL TRVLOAEL

Test 
Species

Study 
Endpoint Type Effects Source

UF

TRVNOAEL

(mg/kg-
day)

TRVLOAEL

(mg/kg-
day)Source

UF

Test 
Species

Study 
Endpoint Type Effects

Toxicity 
Value

(mg/kg-
day)

Toxicity 
Value

(mg/kg-
day)

EcoSSLs (Selenium) - Ecological Soil Screening Levels for Selenium (USEPA, 2007f).
EcoSSLs (Silver) - Ecological Soil Screening Levels for Silver (USEPA, 2006).
EcoSSLs (Vanadium) - Ecological Soil Screening Levels for Vanadium (USEPA, 2005g)
EcoSSLs (Zinc) - Ecological Soil Screening Levels for Zinc (USEPA, 2007g). 
IRIS (Cumene) - Integrated Risk Information System (IRIS) Database (USEPA, 2013c)
IRIS (Ethylbenzene) - Integrated Risk Information System (IRIS) Database (USEPA, 2013c)
ORNL 1996 - Toxicological Benchmarks for Wildlife: 1996 Revision (ORNL, 1996b)

-- not available mg/kg-dry - milligrams per kilogram dry weight
EcoSSLs - Ecological Soil Screening Levels NOAEL - no observed adverse effect level
LOAEL - lowest observed adverse effect level TRV - toxicity reference value
NA - not applicable UF - uncertainty factor
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Analyte

Acute 
LD50 to 
chronic 
NOAEL

LOAEL 
to 

NOAEL

Subchronic 
to 

Chronic

Acute 
LD50 to 
chronic 
LOAEL

Subchronic 
to 

Chronic

Metals

Aluminum 110
Ringed 
Dove NOAEL Chronic Reproduction ORNL 1996 1 1 1 110 -- -- -- -- -- -- -- -- --

Antimony -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

Arsenic 2.24 Chicken NOAEL Chronic Growth and 
Reproduction

EcoSSLs 
(Arsenic) 1 1 1 2.24 3.55 Chicken LOAEL Subchronic Growth EcoSSLs 

(Arsenic) 1 1 3.55

Barium 20.8 Chicken NOAEL Subchronic Mortality ORNL 1996 1 1 1 20.8 41.7 Chicken LOAEL Subchronic Mortality ORNL 1996 1 1 41.7

Boron 28.8 Mallard duck NOAEL Chronic Reproduction ORNL 1996 1 1 1 28.8 100 Mallard 
duck LOAEL Chronic Reproduction ORNL 1996 1 1 100

Cadmium 1.47 Chicken, 
Mallard duck NOAEL NA

Growth and 
Reproduction a

EcoSSLs 
(Cadmium) 1 1 1 1.47 2.37 Chicken LOAEL Subchronic Reproduction EcoSSLs 

(Cadmium) 1 1 2.37

Calcium -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

Chromium 2.66
Chicken, 

Duck, 
Turkey

NOAEL NA
Growth and 

Reproduction a
EcoSSLs 

(Chromium) 1 1 1 2.66 2.78 Duck LOAEL Subchronic Reproduction EcoSSLs 
(Chromium) 1 1 2.78

Cobalt 7.61 Chicken and 
Duck NOAEL NA Growth b

EcoSSLs 
(Cobalt) 1 1 1 7.61 7.80 Chicken LOAEL Subchronic Growth EcoSSLs 

(Cobalt) 1 1 7.80

Copper 4.05 Chicken NOAEL Chronic Reproduction EcoSSLs 
(Copper) 1 1 1 4.05 4.68 Turkey LOAEL Subchronic Growth EcoSSLs 

(Copper) 1 1 4.68

Iron -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Magnesium -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

Manganese 179

Chicken, 
Japanese 

Quail, 
Turkey

NOAEL NA
Growth and 

Reproduction a
EcoSSLs 

(Manganese) 1 1 1 179 348 Chicken LOAEL Subchronic Growth EcoSSLs 
(Manganese) 1 1 348

Mercury 0.450 Japanese 
Quail NOAEL Chronic Reproduction ORNL 1996 1 1 1 0.45 0.900 Japanese 

Quail LOAEL Chronic Reproduction ORNL 1996 1 1 0.900

Molybdenum 3.50 Chicken NOAEL Chronic Reproduction ORNL 1996 1 1 1 3.50 35.3 Chicken LOAEL Chronic Reproduction ORNL 1996 1 1 35.3

Nickel 6.71 Chicken, 
Duck NOAEL NA

Growth and 
Reproduction a

EcoSSLs 
(Nickel) 1 1 1 6.71 11.5 Chicken LOAEL Subchronic Growth EcoSSLs 

(Nickel) 1 1 11.5

Selenium 0.290 Chicken NOAEL Subchronic Survival EcoSSLs 
(Selenium) 1 1 1 0.290 0.368 Chicken LOAEL Subchronic Reproduction EcoSSLs 

(Selenium) 1 1 0.368

Silver 20.2 Turkey LOAEL Subchronic Growth EcoSSLs 
(Silver) 1 10 1 2.02 20.2 Turkey LOAEL Subchronic Growth EcoSSLs 

(Silver) 1 1 20.2

Thallium 34.6 Starling LD50 Acute Mortality Schafer 1983 100 1 1 0.346 34.6 Starling LD50 Acute Mortality Schafer 1983 10 1 3.46

Table A4-19
Toxicity Reference Values for Avian Receptors

Ballard Mine

Study 
Endpoint Type Effects Source

UF

TRVLOAEL

(mg/kg-
day)

TRVNOAEL TRVLOAEL

Test 
Species

Toxicity 
Value

(mg/kg-
day)

Toxicity 
Value

(mg/kg-
day)

TRVNOAEL
a

(mg/kg-
day)

Test 
Species

Study 
Endpoint Type Effects Source

UF
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Analyte

Acute 
LD50 to 
chronic 
NOAEL

LOAEL 
to 

NOAEL

Subchronic 
to 

Chronic

Acute 
LD50 to 
chronic 
LOAEL

Subchronic 
to 

Chronic

Table A4-19
Toxicity Reference Values for Avian Receptors

Ballard Mine

Study 
Endpoint Type Effects Source

UF

TRVLOAEL

(mg/kg-
day)

TRVNOAEL TRVLOAEL

Test 
Species

Toxicity 
Value

(mg/kg-
day)

Toxicity 
Value

(mg/kg-
day)

TRVNOAEL
a

(mg/kg-
day)

Test 
Species

Study 
Endpoint Type Effects Source

UF

Uranium 16.0 Black duck NOAEL Subchronic

Mortality, body 
weight, blood 

chemistry, 
liver/kidney 

effects

ORNL 1996 1 1 1 16.0 -- -- -- -- -- -- -- -- --

Vanadium 0.344 Chicken NOAEL Subchronic Growth EcoSSLs 
(Vanadium) 1 1 1 0.344 0.413 Chicken LOAEL Subchronic Reproduction EcoSSLs 

(Vanadium) 1 1 0.413

Zinc 66.1

Chicken, 
Mallard 
duck, 

Japanese 
Quail, 
Turkey

NOAEL NA
Growth and 

Reproduction a
EcoSSLs 

(Zinc) 1 1 1 66.1 66.5 Chicken LOAEL Subchronic Reproduction EcoSSLs 
(Zinc) 1 1 66.5

Volatile Organic Compounds
1,2,4-Trimethylbenzene -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Ethylbenzene -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

Isopropylbenzene 98.0 Red-Winged 
Blackbird

LD50 Acute Mortality Schafer 1983 100 1 1 0.980 98.0
Red-

Winged 
Blackbird

LD50 Acute Mortality Schafer 1983 10 1 9.80

n-Butylbenzene -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
n-Propylbenzene -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

p-Cymene 
(P-Isopropyltoluene) 316 Red-Winged 

Blackbird
LD50 Acute Mortality Schafer 1983 100 1 1 3.16 316

Red-
Winged 

Blackbird
LD50 Acute Mortality Schafer 1983 10 1 31.6

sec-Butylbenzene 98.0 Red-Winged 
Blackbird

LD50 Acute Mortality Schafer 1983 100 1 1 0.980 c 98.0
Red-

Winged 
Blackbird

LD50 Acute Mortality Schafer 1983 10 1 9.80 c

t-Butylbenzene 98.0 Red-Winged 
Blackbird

LD50 Acute Mortality Schafer 1983 100 1 1 0.980 c 98.0
Red-

Winged 
Blackbird

LD50 Acute Mortality Schafer 1983 10 1 9.80 c

Notes:

b Geometric mean of NOAEL values for growth were calculated as the TRVNOAEL.
c Cumene used as a surrogate.

a Geometric mean of NOAEL and LOAEL values for growth and reproduction were calculated as the TRVNOAEL and TRVLOAEL values, respectively.
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Analyte

Acute 
LD50 to 
chronic 
NOAEL

LOAEL 
to 

NOAEL

Subchronic 
to 

Chronic

Acute 
LD50 to 
chronic 
LOAEL

Subchronic 
to 

Chronic

Table A4-19
Toxicity Reference Values for Avian Receptors

Ballard Mine

Study 
Endpoint Type Effects Source

UF

TRVLOAEL

(mg/kg-
day)

TRVNOAEL TRVLOAEL

Test 
Species

Toxicity 
Value

(mg/kg-
day)

Toxicity 
Value

(mg/kg-
day)

TRVNOAEL
a

(mg/kg-
day)

Test 
Species

Study 
Endpoint Type Effects Source

UF

Sources
EcoSSLs (Antimony) - Ecological Soil Screening Levels for Antimony (USEPA, 2005b).
EcoSSLs (Arsenic) - Ecological Soil Screening Levels for Arsenic (USEPA, 2005c).
EcoSSLs (Cadmium) - Ecological Soil Screening Levels for Cadmium (USEPA, 2005e).
EcoSSLs (Chromium) - Ecological Soil Screening Levels for Chromium (USEPA, 2008b).
EcoSSLs (Cobalt) - Ecological Soil Screening Levels for Cobalt (USEPA, 2005f). 
EcoSSLs (Copper )- Ecological Soil Screening Levels for Copper (USEPA, 2007c). 
EcoSSLs (Manganese) - Ecological Soil Screening Levels for Manganese (USEPA, 2007d). 
EcoSSLs (Nickel) - Ecological Soil Screening Levels for Nickel (USEPA, 2007e). 
EcoSSLs (Selenium) - Ecological Soil Screening Levels for Selenium (USEPA, 2007f).
EcoSSLs (Silver) - Ecological Soil Screening Levels for Silver (USEPA, 2006).
EcoSSLs (Vanadium) - Ecological Soil Screening Levels for Vanadium (USEPA, 2005g)
EcoSSLs (Zinc) - Ecological Soil Screening Levels for Zinc (USEPA, 2007g). 
ORNL 1996 - Toxicological Benchmarks for Wildlife: 1996 Revision (ORNL, 1996b)
Schafer 1983 - The acute oral toxicity, repellency, and hazard potential of 998 chemicals to one or more species of wild and domestic birds (Schafer et al., 1983).

EcoSSLs - Ecological Soil Screening Levels mg/kg-dry - milligrams per kilogram dry weight
LC50 - lethal concentration to 50% of test population NOAEL - no observed adverse effect level
LOAEL - lowest observed adverse effect level TRV - toxicity reference value
NA - not applicable UF - uncertainty factor

3 of 3



COPEC

National 
Standards 

Aquatic Life b

(mg/L)
 Tier II SCV c

(mg/L)

Final Water 
Quality 

Criteria d

Aluminum, dissolved 0.0641 0.087 -- 0.087 0.74
Barium, dissolved 0.0416 -- 0.0040 0.0040 10
Boron, dissolved 0.0299 -- 0.0016 0.0016 19
Cadmium, dissolved 0.000406 0.00025 e -- 0.00025 1.6
Cobalt, dissolved 0.00563 -- 0.023 0.023 0.24
Manganese, dissolved 0.307 -- 0.12 0.12 2.6
Selenium, total 0.506 0.0050 f -- 0.0050 101
Uranium, dissolved 0.0100 -- 0.0026 0.0026 3.8
Vanadium, dissolved 0.00661 -- 0.02 0.020 0.33

Notes:

c  Tier II Secondary Chronic Value. Source: ORNL, 1996a.

"- -" - not available
CCC - Criterion Continuous Concentration
CMC - Criteria Maximum Concentration
COPEC - chemicals of potential ecological concern
HQ - hazard quotient
mg/L - milligrams per liter
SCV - secondary chronic value

Table 4-20
Ballard Mine Ecological Hazard Calculations for Amphibians

Water Quality Criteria

HQ

f  The CMC = 1/[(f1/CMC1)+(f2/CMC2)] where f1 and f2 are the fractions of total selenium that are treated as 
selenite and selenate, respectively, and CMC1 and CMC2 are 0.1859 mg/L and 0.01282 mg/L, respectively.  

Surface Water 
Exposure Point 
Concentration a

(mg/L)

d  The final water quality criteria were obtained from the following hierarchy: 1) National Recommended water 
Quality Criteria (USEPA, 2013b) and 2) Tier II Secondary Chronic Value (ORNL, 1996a).

a  The surface water exposure point concentrations are equal to the lower of the maximum detected 
concentration or 95% upper confidence limit on the mean concentration measured in samples collected from 
the Ballard Mine.
b  National Recommended Water Quality Criteria (USEPA, 2013b); Freshwater CCC listed for all analytes 
except for silver. Only a CMC is available for silver.

e  The freshwater criterion for this metal is expressed as a function of hardness in the water column.  The value 
given here corresponds to a hardness of 100 mg/L.  Criteria values for other hardness may be calculated from 
the following:  CMC (dissolved) = exp {mA[ln(hardness)]+bA} (CF), or CCC (dissolved) = exp 
{mC[ln(hardness)]+bC} (CF) and the parameters specified in Appendix B of National Recommended Water 
Quality Criteria (USEPA, 2013b).



Aluminum NA NA 0.350 NA 0.025 0.00025 0.00074 0.027 0.0028 0.00043 0.036 0.050 0.00079 0.00029 0.00016
Antimony 10.9 6.40 NA 6.60 3.3 0.0020 -- 15 0.21 -- -- 26 0.32 -- --
Arsenic 45.5 NA NA 13.4 4.5 0.0029 2.2 2.1 0.0013 0.75 0.037 0.62 0.031 0.078 0.018
Barium NA NA 0.0950 NA 0.00025 0.0000026 0.0011 0.00027 0.00087 0.00062 0.098 0.39 0.0000080 0.26 0.00023
Boron 34.7 14.4 0.0500 18.8 0.57 0.00037 0.50 0.32 0.0075 0.20 0.022 0.30 0.023 0.039 0.084
Cadmium 167 131 0.00440 138 3.4 0.0020 3.9 49 0.61 25 0.38 16 0.41 3.2 0.66
Chromium, total 594 2,780 NA 740 3.4 0.0020 7.4 7.3 1.0 8.2 0.29 63 0.33 3.2 0.85
Cobalt NA NA 0.00563 7.72 0.00011 0.0000011 0.00017 0.00011 0.000061 0.00010 0.0018 0.023 0.0000033 0.0058 0.000036
Copper 174 272 0.380 70.6 1.2 0.00085 2.4 1.7 0.053 2.4 0.057 4.4 0.073 0.78 0.33
Manganese 5,180 NA 2.63 1,640 4.1 0.0026 1.6 1.9 0.0013 0.63 0.033 0.24 0.091 0.023 0.056
Mercury 0.892 0.109 NA 0.289 0.045 0.000028 0.13 0.056 0.00082 0.12 0.013 0.036 0.0036 0.022 0.028
Molybdenum 48.7 48.6 NA 12.8 506 0.33 32 211 0.90 8.2 0.057 74 4.0 0.39 0.97
Nickel 635 1,620 NA 375 8.0 0.0048 3.7 32 1.4 8.3 0.041 48 0.49 1.9 0.34
Selenium 209 570 2.84 1,300 804 0.54 356 341 4.1 96 44 418 2.4 34 2.2
Silver 14.4 NA NA 3.07 0.040 0.000024 0.25 0.39 0.00040 1.2 0.044 0.19 0.0031 0.15 0.026
Thallium 3.68 0.681 NA 1.63 57 0.036 0.75 98 0.43 1.0 0.068 93 2.8 0.24 0.10
Uranium 87.1 8.90 0.0599 16.8 0.28 0.00018 0.16 2.3 0.0077 0.47 0.015 2.0 0.51 0.058 0.38
Vanadium 808 773 0.0430 920 2.0 0.0011 70 1.6 0.099 40 3.2 11 0.14 7.4 3.3
Zinc 1,810 2,580 NA 2,360 1.2 0.00075 1.8 1.5 0.037 1.7 0.053 2.8 0.048 0.39 0.17

1 1 1 1 1 1 1 1 1 1 1

Notes:
a

b

NA - not applicable HQ - Hazard quotient mg/kg - milligrams per kilogram
COPEC - chemical of potential ecological concern IDEQ - Idaho Department of Environmental Quality NOAEL - no observed adverse effects level
EPC - exposure point concentration mg/L - milligrams per liter USEPA - U. S. Environmental Protection Agency

American 
Robinb

Table A4-21
Summary of Tier I Ballard Mine Hazard Estimates for Ecological Receptors

EPC a Ecological Hazard Estimates (HQ)

Upland 
Soil 

(mg/kg)

Riparian 
Soil 

(mg/kg)

Surface 
Water 
(mg/L)

Sediment 
(mg/kg)

Long-
Tailed 
Voleb Elkb

American 
Goldfinchb

Deer 
Mouseb Raccoonb Mallard Mink Coyoteb

Great Blue 
Heron

Northern 
Harrier

NOAEL-Based Ecological Hazard Estimates

Bold indicates exceedance of IDEQ's and USEPA's acceptable ecological hazard criterion

Ecological Hazard Criterion:

The abiotic media exposure point concentrations used in the Tier I Ecological Risk Assessment are equal to the maximum detected concentrations measured in samples collected from those media at the Ballard Mine.  

Ecological dose and HQ estimates for terrestrial and riparian herbivorous and omnivorous species preferentially used the maximum detected COPEC concentration measured in upland and riparian vegetation from 
Ballard Mine sampling locations, where available, over plant tissue concentrations modeled from abiotic media.



1,2,4-Trimethylbenzene 9.82 2.3 -- 1.0 0.21 --
Ethylbenzene 0.552 0.0071 -- 0.0030 0.020 --
Isopropylbenzene 0.276 0.0019 0.098 0.00091 0.011 0.015
n-Butylbenzene 2.71 0.018 -- 0.0092 0.048 --
n-Propylbenzene 0.773 0.0075 -- 0.0034 0.022 --
p-Cymene (P-Isopropyltoluene) 0.815 0.0057 0.090 0.0027 -- 0.013
sec-Butylbenzene 0.566 0.0031 0.16 0.0016 0.00000071 0.028
t-Butylbenzene 0.124 0.00086 0.044 0.00041 0.0035 0.0066

1 1 1 1 1

Notes:
a

-- not available
HQ - Hazard quotient
IDEQ - Idaho Department of Environmental Quality
mg/kg - milligrams per kilogarm
NA - not applilcable
NOAEL - no observed adverse effects level
USEPA - U. S. Environmental Protection Agency

Table A4-22
Summary of Tier I Ballard Shop Hazard Estimates for Ecological Receptors

EPC a Ecological Hazard Estimates (HQ)

American Robin
NOAEL-Based Ecological Hazard Estimates

Upland Soil 
(mg/kg)

Long-Tailed 
Vole

American 
Goldfinch Deer Mouse

Deer Mouse 
Burrow Air

Bold indicates exceedance of IDEQ's and USEPA's acceptable ecological hazard criterion.

Ecological Hazard Criterion:

The exposure point concentration (EPC) is the lower of the maximum detected concentration or 95% upper confidence limit (UCL) on the mean 
concentration measured in surface soil samples collected from Ballard Mine sampling locations.



Aluminum NA NA 0.410 NA 0.029 0.00030 0.00087 0.031 0.0033 0.00050 0.042 0.059 0.00092 0.00034 0.00018
Antimony 0.854 5.50 NA 5.00 28 0.018 -- 12 0.17 -- -- 21 0.058 -- --
Arsenic 9.01 NA NA 4.55 0.16 0.00010 0.15 0.16 0.0006 0.099 0.016 0.27 0.006 0.034 0.0041
Barium NA NA 0.0850 NA 0.00023 0.0000023 0.00095 0.00024 0.00078 0.00055 0.087 0.35 0.0000071 0.23 0.00020
Boron 22.3 11.2 0.0200 8.40 0.76 0.00049 0.65 0.36 0.0058 0.20 0.0096 0.19 0.015 0.020 0.054
Cadmium 9.66 4.40 0.000100 3.74 0.87 0.00055 0.53 5.3 0.040 2.6 0.030 1.1 0.049 0.23 0.089
Chromium, total 32.1 42.5 NA 34.8 0.27 0.00016 0.46 0.43 0.017 0.46 0.034 1.7 0.030 0.16 0.087
Copper 30.6 21.1 ND 25.5 0.45 0.00029 0.70 0.39 0.010 0.49 0.037 1.8 0.043 0.39 0.22
Manganese 3,990 NA 0.0484 405 2.5 0.0015 1.1 1.2 0.00021 0.45 0.011 0.092 0.069 0.0080 0.043
Mercury 0.0507 NA NA 0.0380 0.027 0.000017 0.055 0.037 0.000028 0.069 0.0061 0.013 0.00035 0.0076 0.0026
Molybdenum 3.45 0.700 NA ND 11 0.0069 0.70 5.2 0.035 0.23 NA 0.94 0.25 0.0031 0.069
Nickel 32.2 26.6 NA 24.4 0.40 0.00025 0.19 1.6 0.026 0.42 0.0053 2.2 0.06 0.091 0.049
Selenium 2.00 1.80 0.00100 1.60 16 0.010 6.8 7.0 0.038 1.9 0.16 3.9 0.13 0.27 0.21
Silver 0.251 NA NA 0.241 0.031 0.000020 0.082 0.019 0.000032 0.037 0.0034 0.015 0.000090 0.011 0.00045
Thallium 0.293 0.428 NA 0.378 2.7 0.0017 0.043 7.1 0.20 0.076 0.016 27 0.22 0.062 0.0081
Uranium 1.61 3.76 0.00120 2.37 0.020 0.000013 0.0055 0.048 0.0025 0.0092 0.0021 0.56 0.0095 0.011 0.0071
Vanadium 36.8 57.3 0.00620 45.2 0.079 0.000046 3.1 0.068 0.0072 1.8 0.16 0.75 0.0065 0.39 0.15
Zinc 148 158 NA 151 0.33 0.00021 0.37 0.57 0.011 0.58 0.010 0.97 0.029 0.19 0.13

1 1 1 1 1 1 1 1 1 1 1

Notes:
a

b

NA - not applicable HQ - Hazard quotient mg/L - milligrams per liter
EPC - exposure point concentration IDEQ - Idaho Department of Environmental Quality NOAEL - no observed adverse effects level
COPEC - chemical of potential ecological concern mg/kg - milligrams per kilogram USEPA - U. S. Environmental Protection Agency
ND - not detected

American 
Robinb

Table A4-23
Summary of Tier I Background Hazard Estimates for Ecological Receptors

EPC a Ecological Hazard Estimates (HQ)

Upland 
Soil 

(mg/kg)

Riparian 
Soil 

(mg/kg)

Surface 
Water 
(mg/L)

Sediment 
(mg/kg)

Long-
Tailed 
Voleb Elkb

American 
Goldfinchb

Deer 
Mouseb Raccoonb Mallard Mink Coyoteb

Great Blue 
Heron

Northern 
Harrier

NOAEL-Based Ecological Hazard Estimates

Bold indicates exceedance of IDEQ's and USEPA's acceptable ecological hazard criterion

Ecological Hazard Criterion:

The abiotic media exposure point concentrations used in the Tier I Background Ecological Risk Assessment are equal to the maximum detected concentrations measured in samples collected from those media at 
background locations.
Ecological dose and HQ estimates for terrestrial and riparian herbivorous and omnivorous species preferentially used the maximum detected COPEC concentration measured in upland and riparian vegetation from 
background sampling locations, where available, over plant tissue concentrations modeled from abiotic media.



Antimony 4.89 4.62 NA 6.05 1.5 -- -- 6.9 0.16 -- -- 23 0.14 -- --
Arsenic 21.8 NA NA 13.0 0.58 -- 0.43 0.40 0.0013 0.24 0.036 0.60 0.013 0.076 0.0090
Cadmium 37.6 25.4 0.00440 42.1 0.99 -- 0.99 15 0.16 7.6 0.16 5.4 0.13 1.1 0.23
Chromium, total 327 503 NA 358 1.3 -- 3.6 3.8 0.19 4.4 0.16 13 0.20 0.82 0.53
Copper 87.2 71.1 0.380 51.1 0.46 -- 1.0 0.80 0.019 1.2 0.050 2.5 0.057 0.53 0.28
Manganese 715 NA 2.63 1,139 0.50 -- 0.21 0.27 0.0012 0.093 0.025 0.19 0.013 0.018 0.0086
Molybdenum 20.0 16.4 NA 12.8 22 -- 1.5 15 0.30 0.79 0.057 31 1.4 0.25 0.40
Nickel 205 281 NA 171 1.8 -- 1.0 9.9 0.24 2.6 0.020 9.7 0.20 0.37 0.15
Selenium 53.5 89.5 2.84 208 91 -- 44 47 1.2 16 8.5 96 0.77 9.0 1.3
Silver 5.24 NA NA 2.74 0.0095 -- 0.079 0.14 0.00036 0.42 0.039 0.17 0.0011 0.13 0.0093
Thallium 1.20 0.376 NA 1.30 14 -- 0.20 30 0.28 0.32 0.054 71 0.92 0.19 0.033
Uranium 38.3 5.41 0.0599 12.9 0.11 -- 0.069 0.99 0.0051 0.20 0.012 1.4 0.23 0.043 0.17
Vanadium 239 233 0.0430 321 0.50 -- 20 0.43 0.030 12 1.1 3.3 0.042 2.5 0.97
Zinc 835 509 NA 875 0.33 -- 0.59 0.91 0.015 1.1 0.028 1.4 0.038 0.28 0.15

Antimony 4.89 4.62 NA 6.05 0.15 -- -- 0.69 0.016 -- -- 2.3 0.014 -- --
Arsenic 21.8 NA NA 13.0 0.36 -- 0.27 0.25 0.00082 0.15 0.023 0.38 0.0084 0.048 0.0057
Cadmium 37.6 25.4 0.00440 42.1 0.84 -- 0.61 13 0.13 4.7 0.10 4.5 0.11 0.65 0.14
Chromium, total 327 503 NA 358 1.1 -- 3.5 3.2 0.16 4.2 0.15 11 0.17 0.78 0.51
Copper 87.2 71.1 0.380 51.1 0.38 -- 0.87 0.66 0.015 1.0 0.044 2.1 0.047 0.46 0.24
Manganese 715 NA 2.63 1,139 0.40 -- 0.11 0.21 0.00093 0.048 0.013 0.15 0.010 0.0090 0.0044
Molybdenum 20.0 16.4 NA 12.8 2.2 -- 0.15 1.5 0.030 0.078 0.0056 3.1 0.14 0.024 0.040
Nickel 205 281 NA 171 1.2 -- 0.61 6.2 0.15 1.5 0.012 6.1 0.13 0.22 0.089
Selenium 53.5 89.5 2.84 208 90 -- 34 46 1.2 13 6.7 94 0.76 7.1 1.1
Silver 5.24 NA NA 2.74 0.00095 -- 0.0079 0.014 0.000036 0.042 0.0039 0.017 0.00011 0.013 0.00093
Thallium 1.20 0.376 NA 1.30 1.4 -- 0.020 3.0 0.028 0.032 0.0054 7.1 0.092 0.019 0.0033
Uranium 38.3 5.41 0.0599 12.9 0.054 -- -- 0.50 0.0026 -- -- 0.68 0.11 -- --
Vanadium 239 233 0.0430 321 0.40 -- 17 0.35 0.024 9.7 0.94 2.7 0.034 2.1 0.81
Zinc 835 509 NA 875 0.32 -- 0.58 0.91 0.015 1.1 0.027 1.4 0.038 0.28 0.15

1 1 1 1 1 1 1 1 1 1 1

Surface 
Water 
(mg/L)

Sediment 
(mg/kg)

Long-
Tailed 
Voleb

Table A4-24
Summary of Tier II Ballard Mine Hazard Estimates for Ecological Receptors

EPC a Ecological Hazard Estimates (HQ)

Mallard Mink Coyoteb
Great Blue 

Heron
Northern 
Harrier

NOAEL-Based Ecological Hazard Estimates
Elkb, c

American 
Goldfinchb

Deer 
Mouseb Raccoonb

American 
Robinb

Upland 
Soil 

(mg/kg)

Riparian 
Soil 

(mg/kg)

LOAEL-Based Ecological Hazard Estimates

Ecological Hazard Criterion:
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Surface 
Water 
(mg/L)

Sediment 
(mg/kg)

Long-
Tailed 
Voleb

Table A4-24
Summary of Tier II Ballard Mine Hazard Estimates for Ecological Receptors

EPC a Ecological Hazard Estimates (HQ)

Mallard Mink Coyoteb
Great Blue 

Heron
Northern 
HarrierElkb, c

American 
Goldfinchb

Deer 
Mouseb Raccoonb

American 
Robinb

Upland 
Soil 

(mg/kg)

Riparian 
Soil 

(mg/kg)

Notes:
a

b

c

NA - not applicable IDEQ - Idaho Department of Environmental Quality mg/L - milligrams per liter
COPEC - chemical of potential ecological concern LOAEL - lowest observed adverse effects level NOAEL - no observed adverse effects level
EPC - exposure point concentration mg/kg - milligrams per kilogram USEPA - U. S. Environmental Protection Agency
HQ - Hazard quotient

The abiotic media exposure point concentrations used in the Tier II Ecological Risk Assessment are equal to the lower of the maximum detected concentration or ProUCL recommended 95%, 97.5% or 99% upper 
confidence limit on the mean concentration measured in samples collected from the Ballard Mine.
Ecological dose and HQ estimates for terrestrial and riparian herbivorous and omnivorous species preferentially used the lower of the maximum detected concentration or ProUCL recommended 95%, 97.5% or 99% 
upper confidence limit on the mean detected COPEC concentration measured in upland and riparian vegetation from Ballard Mine sampling locations, where available, over plant tissue concentrations modeled from 

Bold indicates exceedance of IDEQ's and USEPA's acceptable ecological hazard criterion

No Tier I HQ for the elk exceeded the acceptable ecological hazard criterion of one, therefore the elk was not included in the Tier II evaluation.
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1,2,4-Trimethylbenzene 9.82 2.3 -- -- -- --

1,2,4-Trimethylbenzene 9.82 1.9 -- -- -- --

1 1 1 1 1

Notes:
a

b

-- not available
HI - Hazard Index
HQ - Hazard quotient
IDEQ - Idaho Department of Environmental Quality
LOAEL - lowest observed adverse effects level
mg/kg - milligrams per kilogarm
NA - not applilcable
NOAEL - no observed adverse effects level
USEPA - U. S. Environmental Protection Agency

Table A4-25
Summary of Tier II Ballard Shop Hazard Estimates for Ecological Receptors

EPC a Ecological Hazard Estimates (HQ) b

American Robin
NOAEL-Based Ecological Hazard Estimates

Upland Soil 
(mg/kg)

Long-Tailed 
Vole

American 
Goldfinch Deer Mouse

Deer Mouse 
Burrow Air

LOAEL-Based Ecological Hazard Estimates

Bold indicates exceedance of IDEQ's and USEPA's acceptable ecological hazard criterion.

Ecological Hazard Criterion:

The exposure point concentration (EPC) is the lower of the maximum detected concentration or 95% upper confidence limit (UCL) on the mean 
concentration measured in surface soil samples collected from Ballard Mine sampling locations.
Ecological HQs were not calculated for ecological receptors for which Tier I cumulative HIs were less than IDEQs and USEPAs acceptable 
ecological hazard criterion of 1.



Antimony 0.499 5.50 NA 5.00 0.17 -- -- 0.71 0.17 -- -- 21 0.015 -- --
Arsenic 6.35 NA NA 4.55 0.12 -- 0.11 0.12 0.00059 0.073 0.016 0.27 0.0040 0.034 0.0030
Cadmium 4.11 2.81 0.000100 2.29 0.22 -- 0.16 2.6 0.029 1.3 0.021 0.80 0.027 0.16 0.051
Chromium, total 20.1 27.9 NA 26.3 0.17 -- 0.29 0.27 0.011 0.29 0.029 1.3 0.020 0.13 0.061
Copper 20.8 18.5 NA 25.5 0.38 -- 0.56 0.30 0.0094 0.35 0.037 1.7 0.040 0.39 0.21
Manganese 2,465 NA 0.0238 405 1.5 -- 0.67 0.78 0.00021 0.29 0.011 0.092 0.043 0.0080 0.027
Molybdenum 3.45 0.508 NA NA 2.6 -- 0.18 2.0 0.034 0.12 -- 0.68 0.24 0.0023 0.069
Nickel 23.5 20.2 NA 19.7 0.31 -- 0.14 1.2 0.021 0.31 0.0050 2.0 0.047 0.088 0.041
Selenium 0.841 1.12 0.000579 1.01 1.5 -- 0.68 1.0 0.032 0.37 0.11 3.0 0.081 0.20 0.15
Silver 0.132 NA NA 0.241 0.0039 -- 0.011 0.0049 0.000032 0.013 0.0034 0.015 0.000033 0.011 0.00024
Thallium 0.185 0.333 NA 0.378 1.3 -- 0.023 4.3 0.17 0.047 0.016 25 0.14 0.060 0.0051
Uranium 0.875 2.91 0.000529 2.37 0.018 -- 0.0042 0.029 0.0020 0.0052 0.0021 0.47 0.0052 0.0098 0.0038
Vanadium 23.7 37.0 0.00140 33.0 0.051 -- 2.0 0.044 0.0047 1.2 0.12 0.49 0.0042 0.28 0.095
Zinc 107 117 NA 107 0.27 -- 0.30 0.50 0.0099 0.51 0.0088 0.90 0.028 0.18 0.12

Antimony 0.499 5.50 NA 5.00 0.017 -- -- 0.071 0.017 -- -- 2.1 0.0015 -- --
Arsenic 6.35 NA NA 4.55 0.073 -- 0.067 0.073 0.00037 0.046 0.010 0.17 0.0025 0.022 0.0019
Cadmium 4.11 2.81 0.000100 2.29 0.19 -- 0.099 2.2 0.024 0.80 0.013 0.67 0.023 0.10 0.032
Chromium, total 20.1 27.9 NA 26.3 0.14 -- 0.28 0.23 0.0096 0.27 0.028 1.1 0.017 0.12 0.058
Copper 20.8 18.5 NA 25.5 0.32 -- 0.49 0.24 0.0078 0.30 0.032 1.4 0.033 0.34 0.18
Manganese 2,465 NA 0.0238 405 1.2 -- 0.34 0.61 0.00016 0.15 0.0058 0.073 0.034 0.0041 0.014
Molybdenum 3.45 0.508 NA NA 0.26 -- 0.018 0.20 0.0034 0.012 -- 0.068 0.024 0.00022 0.0068
Nickel 23.5 20.2 NA 19.7 0.20 -- 0.083 0.74 0.013 0.18 0.0029 1.2 0.029 0.051 0.024
Selenium 0.841 1.12 0.000579 1.01 1.5 -- 0.54 1.0 0.031 0.29 0.086 2.9 0.080 0.16 0.12
Silver 0.132 NA NA 0.241 0.00039 -- 0.0011 0.00049 0.0000032 0.0013 0.00034 0.0015 0.0000033 0.0011 0.000024
Thallium 0.185 0.333 NA 0.378 0.13 -- 0.0023 0.43 0.017 0.0047 0.0016 2.5 0.014 0.0060 0.00051
Uranium 0.875 2.91 0.000529 2.37 0.0092 -- -- 0.014 0.0010 -- -- 0.23 0.0026 -- --
Vanadium 23.7 37.0 0.00140 33.0 0.041 -- 1.6 0.035 0.0038 0.96 0.096 0.40 0.0034 0.23 0.079
Zinc 107 117 NA 107 0.27 -- 0.30 0.50 0.0098 0.50 0.0088 0.90 0.028 0.18 0.12

1 1 1 1 1 1 1 1 1 1 1

LOAEL-Based Ecological Hazard Estimates

Ecological Hazard Criterion:

NOAEL-Based Ecological Hazard Estimates
Elkb,c

American 
Goldfinchb

Deer 
Mouseb Raccoonb

American 
Robinb

Upland 
Soil 

(mg/kg)

Riparian 
Soil 

(mg/kg) Mallard Mink Coyoteb
Great Blue 

Heron
Northern 
Harrier

Surface 
Water 
(mg/L)

Sediment 
(mg/kg)

Long-
Tailed 
Voleb

Table A4-26
Summary of Tier II Background Hazard Estimates for Ecological Receptors

EPC a Ecological Hazard Estimates (HQ)

Page 1 of 2



Elkb,c
American 
Goldfinchb

Deer 
Mouseb Raccoonb

American 
Robinb

Upland 
Soil 

(mg/kg)

Riparian 
Soil 

(mg/kg) Mallard Mink Coyoteb
Great Blue 

Heron
Northern 
Harrier

Surface 
Water 
(mg/L)

Sediment 
(mg/kg)

Long-
Tailed 
Voleb

Table A4-26
Summary of Tier II Background Hazard Estimates for Ecological Receptors

EPC a Ecological Hazard Estimates (HQ)

Notes:
a

b

c

NA - not applicable IDEQ - Idaho Department of Environmental Quality NOAEL - no observed adverse effects level
COPEC - chemical of potential ecological concern LOAEL - lowest observed adverse effects level USEPA - U. S. Environmental Protection Agency
EPC - exposure point concentration mg/kg - milligrams per kilogram
HQ - Hazard quotient mg/L - milligrams per liter

Bold indicates exceedance of IDEQ's and USEPA's acceptable ecological hazard criterion

No Tier I HQ for the elk exceeded the acceptable ecological hazard criterion of one, therefore the elk was not included in the Tier II evaluation.

The abiotic media exposure point concentrations used in the Tier II Background Ecological Risk Assessment are equal to the lower of the maximum detected concentration or ProUCL recommended 95%, 97.5% or 99% 
upper confidence limit on the mean concentration measured in samples collected from Background locations.
Ecological dose and HQ estimates for terrestrial and riparian herbivorous and omnivorous species preferentially used the lower of the maximum detected concentration or ProUCL recommended 95%, 97.5% or 99% 
upper confidence limit on the mean detected COPEC concentration measured in upland and riparian vegetation from background sampling locations, where available, over plant tissue concentrations modeled from 
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Upland Soil Surface Water a 

Inorganics
Aluminum X
Antimony X
Arsenic X
Barium X
Boron X X
Cadmium X X
Chromium e X
Cobalt X b X
Copper X X
Manganese X X
Mercury X
Molybdenum X
Nickel X
Selenium X X
Silver X
Thallium X
Uranium X X
Vanadium X X
Zinc X

Notes:

X - livestock chemical of potential concern

a Dissolved fraction for all analytes except for selenium, which is expressed as total 
selenium.
b Livestock hazard was not be evaluated for cobalt because it was not identified as a 
mammal chemical of potential ecological concern.

Table A5-1
Summary of Livestock Chemicals of Potential Concern

Ballard Mine

Analyte
Ballard Mine



Exposure Parameter

Body Weight (g) a 5.1E+05 h

Fraction of Prey Items in Diet (%)
Terrestrial

Plant 100
Invertebrates 0
Mammals/Birds 0

Ingestion Rate of Prey (g dw/d) b 11,770

Soil/Sediment Ingestion Rate (g dw/d) c 235
Fraction of Upland Soil in the Diet (%) 2 i

Fraction of Riparian Soil in the Diet (%) 0
Fraction of /Sediment in the Diet (%) 0

Water Ingestion Rate (L/d) d 27.1

Home Range (acres) -- j

Area being Evaluated (acres) e SS
Site Utilization Factor (unitless) f 1 k

Exposure Duration (percent of year) g 0.33

e Exposure area based on the total area of each site.

h Steer and heifer slaughter weight (Dhuyvetter, 1995).

j The home range for cattle is dependent on grazing boundaries.

% - percent dw/d – dry weight per day
g – grams L/d – liters per day
d – day SS – Site Specific

i Soil ingestion rates as percent of diet from Beyer (1994).  The elk was used as a surrogate for 
the soil ingestion rate for beef cattle.

k A site utilization factor of 1, assuming the cattle graze only on the Site, was used to be 
conservative.

Table A5-2
Exposure Parameters for Livestock

Notes:
a Average body weight for males and females combined.

Bos taurus

Exposure Value
Beef Cattle

g The beef cattle was assumed to graze the Ballard Mine 120 days/year because snowpack and 
ice are present approximately six months of the year.

d Calculated using Equation 3-17 (all mammals) from United Stated Environmental Protection 
Agency (USEPA), 1993. 

f Site utilization factors are calculated as the exposure area divided by the home range.  
Instances where the home range > exposure area are reported as 1.

c Calculated as percent soil ingestion rate multiplied by the food ingestion rate (g/d).

b The cattle food ingestion rate is based on beef cattle fodder intake rates from Risk Assessment 
Information System (RAIS) (2013).



Exposure Parameter

Table A5-2
Exposure Parameters for Livestock

Bos taurus

Exposure Value

Beef Cattle

i Soil ingestion rates as percent of diet from Beyer (1994).
j The elk was used as a surrogate for the soil ingestion rate for beef cattle.
k The home range for cattle is dependent on grazing boundaries.

% - percent
g – grams 
d – day
dw/d – dry weight per day
L/d – liters per day
SS – Site Specific
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Livestock Hazard Estimates (HQ)

NOAEL-Based Livestock Hazard Estimates
Aluminum NA 0.350 0.0032
Antimony 10.9 NA 0.076
Arsenic 45.5 NA 0.11
Barium NA 0.0950 0.000032
Boron 34.7 0.0500 0.014
Cadmium 167 0.00440 0.078
Chromium, total 594 NA 0.076
Cobalt NA 0.00563 0.000013
Copper 174 0.380 0.030
Manganese 5,180 2.63 0.098
Mercury 0.892 NA 0.0011
Molybdenum 48.7 NA 12
Nickel 635 NA 0.18
Selenium 209 2.84 20
Silver 14.4 NA 0.00090
Thallium 3.68 NA 1.4
Uranium 87.1 0.0599 0.0063
Vanadium 808 0.0430 0.043
Zinc 1,810 NA 0.029

1

Notes:
a

b

NA - not applicable
EPC - exposure point concentration
HQ - Hazard quotient
IDEQ - Idaho Department of Environmental Quality
LCOPEC - livestock chemical of potential concern
mg/L - milligrams per liter
mg/kg - milligrams per kilogram
NOAEL - no observed adverse effects level
USEPA - U. S. Environmental Protection Agency

Table A5-3
Summary of Tier I Ballard Mine Hazard Estimates for Livestock

EPC a

Upland Soil 
(mg/kg)

Surface Water 
(mg/L) Beef Cattleb

Bold indicates exceedance of IDEQ's and USEPA's acceptable hazard criterion

Hazard Criterion:

The abiotic media exposure point concentrations used in the Tier I Livestock Risk Assessment are equal to 
the maximum detected concentrations measured in samples collected from those media at the Ballard Mine.  
Dose and HQ estimates for beef cattle preferentially used the maximum detected LCOPC concentration 
measured in upland vegetation from Ballard Mine sampling locations, where available, over plant tissue 
concentrations modeled from abiotic media.



Livestock Hazard Estimates (HQ)

NOAEL-Based Livestock Hazard Estimates
Aluminum NA 0.410 0.0037
Antimony 0.854 NA 0.70
Arsenic 9.01 NA 0.0038
Barium NA 0.0850 0.000029
Boron 22.3 0.0200 0.019
Cadmium 9.66 0.000100 0.021
Chromium, total 32.1 NA 0.0062
Copper 30.6 ND 0.011
Manganese 3,990 0.0484 0.058
Mercury 0.0507 NA 0.00067
Molybdenum 3.45 NA 0.26
Nickel 32.2 NA 0.0094
Selenium 2.00 0.00100 0.39
Silver 0.251 NA 0.00076
Thallium 0.293 NA 0.065
Uranium 1.61 0.00120 0.00049
Vanadium 36.8 0.00620 0.0017
Zinc 148 NA 0.0080

1

Notes:
a

b

NA - not applicable
ND - not detected
EPC - exposure point concentration
COPEC - chemical of potential ecological concern
HQ - Hazard quotient
IDEQ - Idaho Department of Environmental Quality
LCOPC - livestock chemical of potential concern
mg/kg - milligrams per kilogram
mg/L - milligrams per liter
NOAEL - no observed adverse effects level
USEPA - U. S. Environmental Protection Agency

Table A5-4
Summary of Tier I Background Hazard Estimates for Livestock

EPC a

Upland Soil 
(mg/kg)

Surface Water 
(mg/L) Beef Cattleb

Bold indicates exceedance of IDEQ's and USEPA's acceptable hazard criterion

Hazard Criterion:

The abiotic media exposure point concentrations used in the Tier I Background Livestock Risk Assessment are 
equal to the maximum detected concentrations measured in samples collected from those media at background 
locations.
Dose and HQ estimates for beef cattle species preferentially used the maximum detected LCOPC 
concentration measured in upland vegetation from background sampling locations, where available, over plant 
tissue concentrations modeled from abiotic media.



Livestock Hazard Estimates (HQ)

NOAEL-Based Livestock Hazard Estimates
Molybdenum 20.0 NA 0.55
Selenium 53.5 2.84 2.5
Thallium 1.20 NA 0.32

LOAEL-Based Livestock Hazard Estimates
Molybdenum 20.0 NA 0.055
Selenium 53.5 2.84 2.5
Thallium 1.20 NA 0.032

1

Notes:
a

b

EPC - exposure point concentration
HQ - Hazard quotient
IDEQ - Idaho Department of Environmental Quality
LOAEL - lowest observed adverse effects level
LCOPC - livestock chemical of potential concern
mg/kg - milligrams per kilogram
mg/L - milligrams per liter
NA - not applicable
NOAEL - no observed adverse effects level
USEPA - U. S. Environmental Protection Agency

The abiotic media exposure point concentrations used in the Tier II Livestock Risk Assessment are equal to the 
lower of the maximum detected concentration or ProUCL recommended 95%, 97.5% or 99% upper confidence 
limit on the mean concentration measured in samples collected from the Ballard Mine.
Dose and HQ estimates for beef cattle preferentially used the maximum detected LCOPC concentration 
measured in upland vegetation from Ballard Mine sampling locations, where available, over plant tissue 
concentrations modeled from abiotic media.

Bold indicates exceedance of IDEQ's and USEPA's acceptable hazard criterion

Hazard Criterion:

Beef Cattleb

Table A5-5
Summary of Tier II Ballard Mine Hazard Estimates for Livestock

EPC a

Upland Soil 
(mg/kg)

Surface Water 
(mg/L)



Livestock Hazard Estimates (HQ)

NOAEL-Based Livestock Hazard Estimates
Molybdenum 3.45 NA 0.063
Selenium 0.841 0.000579 0.036
Thallium 0.185 NA 0.031

LOAEL-Based Livestock Hazard Estimates
Molybdenum 3.45 NA 0.0063
Selenium 0.841 0.000579 0.036
Thallium 0.185 NA 0.0031

1

Notes:
a

b

EPC - exposure point concentration mg/kg - milligrams per kilogarm
HQ - Hazard quotient mg/L - milligrams per liter
IDEQ - Idaho Department of Environmental Quality NA - not applicable
LCOPC - livestock chemical of potential concern NOAEL - no observed adverse effects level
LOAEL - lowest observed adverse effects level USEPA - U. S. Environmental Protection Agency

Bold indicates exceedance of IDEQ's and USEPA's acceptable hazard criterion

Hazard Criterion:

The abiotic media exposure point concentrations used in the Tier II Background Livestock Risk Assessment are 
equal to the lower of the maximum detected concentration or ProUCL recommended 95%, 97.5% or 99% upper 
confidence limit on the mean concentration measured in samples collected from Background locations.
Dose and HQ estimates for beef cattle preferentially used the maximum detected LCOPC concentration 
measured in upland vegetation from background sampling locations, where available, over plant tissue 
concentrations modeled from abiotic media.

Beef Cattleb

Table A5-6
Summary of Tier II Background Hazard Estimates for Livestock

EPC a

Upland Soil 
(mg/kg)

Surface Water 
(mg/L)
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Table A7-1
Summary of Tier I RME Ballard Mine Cumulative Risk Estimates for Human Receptors

ILCR a Risk Drivers b HI a Risk Drivers b ILCR a Risk Drivers b HI a Risk Drivers b ILCR a Risk Drivers b HI a Risk Drivers b

Upland Soil

Site-Related 9E-05 As 7 Tl, V 9E-05 As 7 Tl, V 1E-05 As 2 --
Background 2E-05 As 0.9 -- 2E-05 As 0.9 -- 3E-06 As 0.2 --

Radiological Exposure c 2E-01 Ra, Rn NA --

Riparian Soil

Site-Related 2E-05 As 5 V

Background 1E-05 As 0.7 --

Culturally Significant Plant - Upland Soil

Site-Related 6E-03 As 359 As, Cd, Co, Mn, Sb, 
Se, Tl, U

Background 8E-03 As 194 As, Cd, Co, Mn, Ni, 
Sb, Se, Tl, U, V

Culturally Significant Plant - Riparian Soil

Site-Related 8E-03 As 583 As, Cd, Co, Mn, Mo, 
Ni, Sb, Se, Tl, V

Background 5E-03 As 187 As, Cd, Co, Mn, Ni, 
Sb, Tl, V, Zn

Aquatic Plant - Surface Water and Sediment

Site-Related 6E-04 As 526 As, Cd, Mn, Mo, Se, 
Tl, V, Zn

Background 2E-04 As 6 Cd

Fruits and Vegetables - Upland Soil and Groundwater

Site-Related 2E-02 As 591 As, Cd, Co, Mn, Mo, 
Ni, Sb, Se, Tl, U, V

Background 8E-03 As 203 As, Cd, Co, Mn, Mo, 
Ni, Sb, Se, Tl, V

Surface Water

Site-Related 9E-06 As 0.3 --

Background 2E-07 -- 0.002 --

Groundwater

Site-Related 7E-04 As 38 As, Cd, Se, Tl 4E-04 As 25 As, Cd, Se, Tl

Background 3E-05 As 1 -- 1E-05 As 0.06 --

Cattle - Upland Soil and Surface Water

Site-Related 4E-04 As 138 As, Cd, Co, Ni, Se, Tl, 
V

Background 8E-05 As 16 Co, Tl

Current/Future Native American Hypothetical Future Resident Current/Future Seasonal Rancher
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Table A7-1
Summary of Tier I RME Ballard Mine Cumulative Risk Estimates for Human Receptors

ILCR a Risk Drivers b HI a Risk Drivers b ILCR a Risk Drivers b HI a Risk Drivers b ILCR a Risk Drivers b HI a Risk Drivers b

Current/Future Native American Hypothetical Future Resident Current/Future Seasonal Rancher

Cattle - Upland Soil and Groundwater

Site-Related 4E-04 As 140 As, Cd, Co, Ni, Se, Tl, 
V

Background 8E-05 As 17 Co, Tl

Notes: Key:
a Media-specific cumulative ILCR and HI for all chemicals of potential concern (COPCs). As - arsenic Rn - radon

Cd - cadmium Sb - antimony
Co - cobalt Se - selenium
Mo - molybdenum Tl - thallium
Mn - manganese U - uranium
Ni - nickel V- vanadium

Bold indicates exceedence of the USEPA's risk management range and/or IDEQ's acceptable risk criteria. Ra - radium Zn - zinc

HI - Hazard Index NA - not applicable
IDEQ - Idaho Department of Environmental Quality RME - reasonable maximum exposure
ILCR - Incremental lifetime cancer risk USEPA - United States Environmental Protection Agency

b Analytes with a chemical-specific Incremental Tier I RME ILCR or hazard quotient (HQ) greater than the USEPA's risk management range and/or IDEQ's acceptable 
risk criteria are listed as media-specific risk drivers.
c Potential radiological exposures were assumed to be highest for the hypothetical future resident.  Due to the uncertainty related to estimating radiological exposures 
from total uranium data, evaluation of this pathway was limited to the highest risk receptor (i.e., the hypothetical future resident) in the Tier I evaluation only.  



Table A7-2

Summary of Tier I RME Ballard Shop Cumulative Risk Estimates for Human Receptors

ILCR 
a

Risk Drivers 
b

HI 
a

Risk Drivers 
b

Indoor Air - Upland Soil 2E-05 Naphthalene 12 1,2,4-Trimethylbenzene

Fruits and Vegetables - Upland Soil and Groundwater 1E-06 Trichloroethene (TCE) 0.5 --

Upland Soil 9E-08 -- 0.02 --

Groundwater 4E-07 -- 0.2 --

Notes:

a 
Media-specific cumulative ILCR and HI for all chemicals of potential concern (COPCs).

Bold indicates exceedence of the USEPA's risk management range and/or IDEQ's acceptable risk criteria.

HI - Hazard Index

IDEQ - Idaho Department of Environmental Quality

ILCR - Incremental lifetime cancer risk

RME - reasonable maximum exposure

USEPA - United States Environmental Protection Agency

Hypothetical Future Resident

b 
Analytes with a chemical-specific Tier I RME ILCR or hazard quotient (HQ) greater than the USEPA's risk management range and/or IDEQ's acceptable 

risk criteria are listed as media-specific risk drivers.
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Table A7-3
Summary of Tier II RME Ballard Mine Cumulative Risk Estimates for Human Receptors

ILCR a Risk Drivers b HI a Risk Drivers b ILCR a Risk Drivers b HI a Risk Drivers b ILCR a Risk Drivers b HI a Risk Drivers b ILCR a Risk Drivers b HI a Risk Drivers b

Upland Soil

Site-Related 4E-05 As 1 -- 4E-05 As 1 -- 1E-05 As 0.6 -- <1E-06 -- < 1 --

Background 1E-05 As 0.2 -- 1E-05 As 0.2 -- 3E-06 As 0.08 -- <1E-06 -- < 1 --

Incremental 3E-05 As 1 -- 3E-05 As 1 -- 8E-06 As 0.5 -- <1E-06 -- < 1 --

Riparian Soil
Site-Related 1E-05 As 0.9 --
Background 8E-06 As 0.2 --
Incremental 3E-06 As 0.7 --

Culturally Significant Plant - Upland Soil

Site-Related 2E-03 As 169
As, Cd, Co, 
Mn, Sb, Se, 

Tl, U

Background 6E-03 As 135 As, Cd, Co, 
Mn, Sb, Tl, U

Incremental -- -- 149 Cd, Sb, Se, U

Culturally Significant Plant - Riparian Soil

Site-Related 5E-03 As 221
As, Cd, Co, 
Mn, Mo, Ni, 

Sb, Se, Tl, V

Background 4E-03 As 142 As, Co, Mn, 
Ni, Sb, Tl, V

Incremental 1E-03 As 93 As, Cd, Mo, 
Ni, Se, Tl, V

Aquatic Plant - Surface Water and Sediment

Site-Related 6E-04 As 82 As, Cd, Mn, 
Mo, Se, Zn

Background 2E-04 As 4 Cd
Incremental 4E-04 As 77 As, Cd, Se

Fruits and Vegetables - Upland Soil and Groundwater

Site-Related 2E-03 As 94 As, Cd, Mo, 
Sb, Se, Tl

Background 6E-03 As 152
As, Cd, Co, 
Mn, Mo, Ni, 

Sb, Se, Tl, V
Incremental -- -- 46 Mo, Se, Tl

Surface Water
Site-Related 2E-06 As 0.01 --
Background 1E-07 -- 0.0006 --
Incremental 2E-06 As 0.009 --

Current/Future Native American Hypothetical Future Resident Current/Future Seasonal Rancher Current/Future Recreational Hunter & 
Current/Future Recreational Camper/Hiker
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Table A7-3
Summary of Tier II RME Ballard Mine Cumulative Risk Estimates for Human Receptors

ILCR a Risk Drivers b HI a Risk Drivers b ILCR a Risk Drivers b HI a Risk Drivers b ILCR a Risk Drivers b HI a Risk Drivers b ILCR a Risk Drivers b HI a Risk Drivers b

Current/Future Native American Hypothetical Future Resident Current/Future Seasonal Rancher Current/Future Recreational Hunter & 
Current/Future Recreational Camper/Hiker

Groundwater
Site-Related 3E-04 As 7 As, Se, Tl 6E-05 As 2 --
Background 2E-05 As 1 -- 4E-06 As 0.01 --
Incremental 3E-04 As 6 As, Se 5E-05 As 2 --

Cattle - Upland Soil and Surface Water
Site-Related 2E-04 As 44 As, Co, Se, Tl
Background 5E-05 As 11 Co, Tl
Incremental 1E-04 As 34 Se, Tl

Cattle - Upland Soil and Groundwater
Site-Related 2E-04 As 44 As, Co, Se, Tl
Background 5E-05 As 11 Co, Tl
Incremental 1E-04 As 34 Se, Tl

Notes: Key:
a Media-specific cumulative ILCR and HI for all chemicals of potential concern (COPCs) following the Tier I risk assessment. As - arsenic Se - selenium

Cd - cadmium Tl - thallium
Co - cobalt U - uranium
Mn - manganese V- vanadium

Bold indicates exceedence of the USEPA's risk management range and/or IDEQ's acceptable risk criteria. Ni - nickel Zn - zinc
Rn - radon

HI - Hazard Index
IDEQ - Idaho Department of Environmental Quality
ILCR - Incremental lifetime cancer risk
RME - reasonable maximum exposure
USEPA - United States Environmental Protection Agency

b Analytes with a chemical-specific Incremental Tier II RME ILCR or hazard quotient (HQ) greater than the USEPA's risk management range and/or IDEQ's 
acceptable risk criteria are listed as media-specific risk drivers.



Table A7-4
Summary of Tier II RME Ballard Shop Cumulative Risk Estimates for Human Receptors

ILCR a Risk Drivers b HI a Risk Drivers b

Indoor Air - Upland Soil 1E-05 Naphthalene 5 1,2,4-Trimethylbenzene

Fruits and Vegetables - Upland Soil and Groundwater 1E-06 Trichloroethene (TCE) 0.1 --

Notes:

a Media-specific cumulative ILCR and HI for all chemicals of potential concern (COPCs) following the Tier I risk assessment.

Bold indicates exceedence of the USEPA's risk management range and/or IDEQ's acceptable risk criteria.

HI - Hazard Index
IDEQ - Idaho Department of Environmental Quality
ILCR - Incremental lifetime cancer risk
RME - reasonable maximum exposure
USEPA - United States Environmental Protection Agency

Hypothetical Future Resident

b Analytes with a chemical-specific Tier II RME ILCR or hazard quotient (HQ) greater than the USEPA's risk management range and/or IDEQ's 
acceptable risk criteria are listed as media-specific risk drivers.



Long-Tailed 

Vole
Elk

American 

Goldfinch
Deer Mouse Raccoon

American 

Robin
Mallard Mink Coyote

Great Blue 

Heron

Northern 

Harrier

Site - Related:

Hazard Range < 0.1  -  804 < 0.1  -  0.54 < 0.1  -  356 < 0.1  -  341 < 0.1  -  4.1 < 0.1  -  96 < 0.1  -  44 < 0.1  -  418 < 0.1  -  4.0 < 0.1  -  34 < 0.1  -  3.3

Risk Drivers 
a

As  Cd  Cr  Cu 

Mn  Mo  Ni 

Sb  Se  Tl  V 

Zn 

--

As  Cd  Cr  Cu 

Mn  Mo  Ni 

Se  V  Zn 

As  Cd  Cr  Cu 

Mn  Mo  Ni 

Sb  Se  Tl  U 

V  Zn 

Ni  Se 

Ag  Cd  Cr  Cu 

Mo  Ni  Se  V 

Zn 

Se  V 

Cd  Cr  Cu 

Mo  Ni  Sb  Se 

Tl  U  V  Zn 

Mo  Se  Tl 
Cd  Cr  Ni  Se 

V 
Se  V 

Background:

Hazard Range < 0.1  -  28 < 0.1  -  0.018 < 0.1  -  6.8 < 0.1  -  12 < 0.1  -  0.20 < 0.1  -  2.6 < 0.1  -  0.16 < 0.1  -  27 < 0.1  -  0.25 < 0.1  -  0.39 < 0.1  -  0.22

Risk Drivers 
a Mn  Mo  Sb 

Se  Tl 
-- Mn  Se  V 

Cd  Mn  Mo 

Ni  Sb  Se  Tl 
-- Cd  Se  V --

Cd  Cr  Cu  Ni 

Sb  Se  Tl 
-- -- --

Notes: Ag - silver Ni - nickel
a
 Risk drivers are analytes for which an analyte-specific greater than the USEPA's and IDEQ's acceptable criterion of one was calculated. As - arsenic Sb - antimony

Cd - cadmium Se - selenium

-- - not applicable Cr - chromium Tl - thallium

IDEQ - Idaho Department of Environmental Quality Cu - copper U - uranium

NOAEL - no observed adverse effects level Mn - Manganese V- vanadium

USEPA - United States Environmental Protection Agency Mo - molybdenum Zn - zinc

Table A7 - 5

Ecological Risk Drivers for the Tier I Evaluation at Ballard Mine and Background Locations

NOAEL-Based Ecological Hazard Estimates



Long-Tailed Vole American Goldfinch Deer Mouse Deer Mouse
Burrow Air American Robin

Hazard Range < 0.1  -  2.3 < 0.1  -  0.16 < 0.1  -  1.0 < 0.1  -  0.21 < 0.1  -  0.028

Risk Drivers a 1,2,4-
Trimethylbenzene -- -- -- --

Notes:
a Risk drivers are analytes for which an analyte-specific HQ greater than the USEPA's and IDEQ's acceptable criterion of one was calculated.

-- - not applicable
HI - hazard index
IDEQ - Idaho Department of Environmental Quality
NOAEL - no observed adverse effects level
USEPA - United States Environmental Protection Agency

NOAEL-Based Ecological Hazard Estimates

Table A7-6
Ecological Risk Drivers for the Tier I Evaluation at Ballard Shop



Long-Tailed 

Vole
Elk

American 

Goldfinch
Deer Mouse Raccoon

American 

Robin
Mallard Mink Coyote

Great Blue 

Heron

Northern 

Harrier

Site - Related:

Hazard Range < 0.1  -  91 -- < 0.1  -  44 < 0.1  -  47 < 0.1  -  1.2 < 0.1  -  16 < 0.1  -  8.5 < 0.1  -  96 < 0.1  -  1.4 < 0.1  -  9.0 < 0.1  -  1.3

Risk Drivers 
a Cr  Mo  Ni  Sb  

Se  Tl  
-- Cr  Mo  Se  V  

Cd  Cr  Mo  Ni  

Sb  Se  Tl  
Se  

Cd  Cr  Cu  Ni  

Se  V  Zn  
Se  V  

Cd  Cr  Cu  

Mo  Ni  Sb  Se  

Tl  U  V  Zn  

Mo  Cd  Se  V  Se  

Background:

Hazard Range < 0.1  -  2.6 -- < 0.1  -  2.0 < 0.1  -  4.3 < 0.1  -  0.17 < 0.1  -  1.3 < 0.1  -  0.12 < 0.1  -  25 < 0.1  -  0.24 < 0.1  -  0.39 < 0.1  -  0.21

Risk Drivers 
a Mn  Mo  Se  Tl  -- V  Cd  Mo  Ni  Tl  -- Cd  V  --

Cr  Cu  Ni  Sb  

Se  Tl  
-- -- --

Site - Related:

Hazard Range < 0.1  -  90 -- < 0.1  -  34 < 0.1  -  46 < 0.1  -  1.2 < 0.1  -  13 < 0.1  -  6.7 < 0.1  -  94 < 0.1  -  0.76 < 0.1  -  7.1 < 0.1  -  1.1

Risk Drivers 
a Cr  Mo  Ni  Se  

Tl  
-- Cr  Se  V  

Cd  Cr  Mo  Ni  

Se  Tl  
Se  

Cd  Cr  Ni  Se  

V  Zn  
Se  

Cd  Cr  Cu  

Mo  Ni  Sb  Se  

Tl  V  Zn  

-- Se  V  Se  

Background:

Hazard Range < 0.1  -  1.5 -- < 0.1  -  1.6 < 0.1  -  2.2 < 0.1  -  0.031 < 0.1  -  0.96 < 0.1  -  0.096 < 0.1  -  2.9 < 0.1  -  0.080 < 0.1  -  0.34 < 0.1  -  0.18

Risk Drivers 
a Mn  Se  -- V  Cd  -- -- --

Cr  Cu  Ni  Sb  

Se  Tl  
-- -- --

Notes:
a
 Risk drivers are analytes for which an analyte-specific greater than the USEPA's and IDEQ's acceptable criterion of one was calculated. Ni - nickel

Sb - antimony

-- - not applicable Cd - cadmium Se - selenium

IDEQ - Idaho Department of Environmental Quality Cr - chromium Tl - thallium

LOAEL - lowest observed adverse effects level Cu - copper U - uranium

NOAEL - no observed adverse effects level Mn - manganese V- vanadium

USEPA - United States Environmental Protection Agency Mo - molybdenum Zn - zinc

Table A7 - 7

Ecological Risk Drivers for the Tier II Evaluation at Ballard Mine and Background Locations

NOAEL-Based Ecological Hazard Estimates

LOAEL-Based Ecological Hazard Estimates



Long-Tailed Vole American Goldfinch Deer Mouse Deer Mouse
Burrow Air American Robin

Hazard Range 2.3 -- -- -- --

Risk Drivers a 1,2,4-
Trimethylbenzene -- -- -- --

Hazard Range 1.9 -- -- -- --

Risk Drivers a 1,2,4-
Trimethylbenzene -- -- -- --

Notes:
a Risk drivers are analytes for which an analyte-specific HQ greater than the USEPA's and IDEQ's acceptable criterion of one was calculated.

-- - not applicable
HI - hazard index
IDEQ - Idaho Department of Environmental Quality
NOAEL - no observed adverse effects level
USEPA - United States Environmental Protection Agency

Table A7-8
Ecological Risk Drivers for the Tier II Evaluation at Ballard Shop

NOAEL-Based Ecological Hazard Estimates

LOAEL-Based Ecological Hazard Estimates



Tier I NOAEL-Based Tier II-NOAEL-Based Tier II LOAEL-Based

Site - Related:

Hazard Range < 0.001  -  20 0.32  -  2.5 0.032  -  2.5

Risk Drivers 
a Mo  Se  Tl Se Se

Background:

Hazard Range < 0.001  -  0.70 0.031  -  0.063 0.0031  -  0.036

Risk Drivers 
a -- -- --

Notes:

-- - not applicable mo - molybdenum

IDEQ - Idaho Department of Environmental Quality se - selenium

LOAEL - lowest observed adverse effects level Tl - thallium

NOAEL - no observed adverse effects level

USEPA - United States Environmental Protection Agency

Table A7-9

Livestock Risk Drivers for the Tier I and Tier II Evaluations at Ballard Mine and Background Locations

a
 Risk drivers are analytes for which an analyte-specific greater than the USEPA's and IDEQ's acceptable criterion 

of one was calculated.
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Primary 
Sources

Secondary 
Sources

Tertiary 
Sources Exposure Routes

Ambient Air Fugitive Dust Inhalation ● ○ ● ● ● ●

Soils d Incidental Ingestion ● ○ ● ● ● ●
Dermal Contact ● ○ ● ● ● ●

External Exposure e ● ○ ● ● ● ●
Uptake by Plants ○ ○ ○ ● ● ○

Uptake by Moose, Elk, and other Wild Game ● ○ ○ ● ● ○
Uptake by Beef Cattle and Livestock ○ ○ ○ ○ ● ●

Sediment Incidental Ingestion ○ ○ ● ● ● ○

Dermal Contact ○ ○ ● ● ● ○

Uptake by Plants ○ ○ ○ ● ○ ○

Uptake by Fish f ○ ○ ○ ○ ○ ○

Incidental Ingestion g ○ ○ ● ● ● ●
Dermal Contact g ○ ○ ● ● ● ○

Inhalation ○ ○ ○ ○ ○ ○
Uptake by Plants ○ ○ ○ ● ○ ○
Uptake by Fish f ○ ○ ○ ○ ○ ○

Uptake by Moose, Elk, and other Wild Game ● ○ ○ ● ● ○
Uptake by Beef Cattle and Livestock ○ ○ ○ ○ ● ●

Groundwater Ingestion ○ ○ ○ ○ ● ●
Washing/Bathing ○ ○ ○ ○ ● ●
Irrigation of Plants ○ ○ ○ ○ ● ○
Water for Livestock ○ ○ ○ ○ ○ ●

Potentially Complete Exposure Pathway
Potentially Complete but Insignificant Pathway
Incomplete Pathway

● Complete Exposure Pathway
● Potentially Complete but Insignificant Pathway
○ Incomplete Exposure Pathway

FIGURE A3-1
HUMAN HEALTH CONCEPTUAL SITE MODEL

BALLARD MINE
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FIGURE A3-1
HUMAN HEALTH CONCEPTUAL SITE MODEL

BALLARD MINE

Notes:
a All potential receptors are both current and future receptors except for hypothetical future residential receptor.

f The consumption of fish pathway is incomplete for all receptors because the surface water bodies in the Ballard Mine do not support fish, as described in the Remedial Investigation and Feasibility Study Work Plan (MWH, 2011).
g Direct surface water pathways are only complete for the current/future Native American because the other receptors are unlikely to spend a significant amount of time near surface water because no fish are present in Ballard 
Mine surface bodies and swimming is an insignificant pathway due to low surface water temperatures.

e Exposure to uranium daughter products is potentially complete for all potential receptors exposed to soil and surface water via the complete exposure pathways presented. External exposure is only applicable to radiological 
uranium daughter products and is not applicable to other inorganics. As described in Section 3.3.1.3, the hypothetical future resident was the only receptor evaluated quantitatively for radiological exposure. Radiological exposure 
for other receptors will be evaluated in an Addendum to the Ballard Mine RI Report.

d Exposure to constituents in soil for the current/future recreational hunter, current/future camper/hiker, hypothetical future resident, and current/future seasonal rancher will only be evaluated quantitatively for upland soil because 
these receptors are not expected to spend a significant amount of time near surface water because no fish are present in Ballard Mine surface bodies and swimming is an insignificant pathway due to low surface water 
temperatures.

c All exposure pathways are incomplete for the current/future recreational fisher because the surface water bodies in the Ballard Mine do not support fish, as described in the Remedial Investigation and Feasibility Study Work Plan 
(MWH, 2011).

b It is also possible that some biota consumption pathways could be applicable to multiple receptors. For example, a recreational camper/hiker could hunt. Such alternative exposure pathways are evaluated qualitatively in the 
Uncertainty Analysis section of the HHERA.



Indoor Air Inhalation ○ ○ ○ ○ ● ●
Volatilization

Ambient Air Inhalation ● ○ ● ● ● ●

Ambient Air Fugitive Dust Inhalation ● ○ ● ● ● ●

Soils Incidental Ingestion ● ○ ● ● ● ●
Dermal Contact ● ○ ● ● ● ●

Uptake by Plants ○ ○ ○ ● ● ○
Uptake by Moose, Elk, and other Wild Game ● ○ ○ ● ● ○

Uptake by Beef Cattle and Livestock ○ ○ ○ ○ ● ●

Sediment Incidental Ingestion ○ ○ ○ ○ ○ ○
Dermal Contact ○ ○ ○ ○ ○ ○

Uptake by Plants ○ ○ ○ ○ ○ ○
Uptake by Fish ○ ○ ○ ○ ○ ○

Incidental Ingestion ○ ○ ○ ○ ○ ○
Dermal Contact ○ ○ ○ ○ ○ ○

Inhalation ○ ○ ○ ○ ○ ○
Uptake by Plants ○ ○ ○ ○ ○ ○
Uptake by Fish ○ ○ ○ ○ ○ ○

Uptake by Moose, Elk, and other Wild Game ○ ○ ○ ○ ○ ○
Uptake by Beef Cattle and Livestock ○ ○ ○ ○ ○ ○

Groundwater Inhalation of Indoor Air ○ ○ ○ ○ ● ●
Ingestion ○ ○ ○ ○ ● ●

Washing/Bathing ○ ○ ○ ○ ● ●
Potentially Complete Exposure Pathway Irrigation of Plants ○ ○ ○ ○ ● ○
Potentially Complete but Insignificant Pathway Water for Livestock ○ ○ ○ ○ ○ ●
Incomplete Pathway

● Complete Exposure Pathway
● Potentially Complete but Insignificant Pathway
○ Incomplete Exposure Pathway

Notes:
a All potential receptors are both current and future receptors except for hypothetical future residential receptor.

c All exposure pathways are incomplete for the recreational fisher because no surface water bodies are present in the Ballard Shop area. Exposure to constituents derived from the Ballard Shop area are potentially complete but 
insignificant for the recreational hunter, Native American or seasonal rancher due to the small exposure area of the Ballard Shop area.
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b It is also possible that some biota consumption pathways could be applicable to multiple receptors. For example, a recreational camper/hiker could hunt and/or fish. Such alternative exposure pathways are evaluated qualitatively in 
the Uncertainty Analysis section of the human health ecological risk assessment.
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Figure A4-1.  Framework for Ecological Risk Assessment (Reproduced from USEPA 1997d Ecological Risk 
Assessment Guidance for Superfund). 
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(planning)
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(planning)
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Risk Management
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1˚ 
Sources

1˚ Release 
Mechanisms

2˚ 
Sources

2˚ Release 
Mechanisms

3˚ 
Sources

Exposure 
Routes

Aquatic Terrestrial

Wind Erosion 
of 

Particulates
Ambient Air

Fugitive 
Dust 

Inhalationc
○ ○ ○ ● ● ● ● ● ● ● ● ●

Ingestion ○ ● ○ ● ● ● ● ○ ● ● ● ●

Plants ○ ● ○ ● ● ● ● ○ ● ● ○ ○

Animals ○ ○ ○ ● ○ ● ● ○ ● ● ● ●

Sediment Ingestion ● ○ ○ ● ○ ○ ● ● ● ○ ● ○
Plants ● ○ ○ ● ○ ○ ● ● ● ○ ○ ○

Animals ● ○ ○ ● ○ ○ ● ● ● ○ ● ○

Ingestion ● ● ○ ● ● ● ● ● ● ● ● ●
Plants e ● ○ ○ ● ○ ○ ● ● ○ ○ ○ ○

Animals e ● ○ ○ ● ○ ○ ● ● ● ○ ● ○

Groundwater Ingestion ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○
Plants ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○

Animals ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○

Notes:
Potentially Complete Exposure Pathway
Potentially Complete but Insignificant Pathway
Incomplete Pathway

● Complete Exposure Pathway
● Potentially Complete but Insignificant Pathway
○ Incomplete Exposure Pathway

a Potential effects to invertebrates and reptiles will be evaluated qualitatively.
b The surface water bodies in the Ballard Mine do not support fish, as described in the Remedial Investigation and Feasibility Study Work Plan (MWH, 2011).

CoyoteFish b

Reptiles 
and 

Amphibiansa

Long-tailed 
Vole,

Elk, and 
American 
Goldfinch Raccoon Mallard

Inorganics
in Mining 

Waste 
Rock

d For the purpose of the risk assessment, American goldfinch, American robin, coyote, deer mouse, elk, long-tailed vole, and Northern harrier will only be exposed to upland soil; and mink, great blue heron and raccoon will only be exposed to 
riparian soil.
e Exposure to chemicals of potential ecological concern in surface water through the ingestion of aquatic plants and/or animal pathways were quantitatively evaluated using sediment data when sediment data were available.

Infiltration/ 
Percolation

Northern 
Harrier

c The inhalation pathway is minor relative to the incidental ingestion pathway and there is a lack of relevant toxicological information; therefore this pathway was not evaluated quantitatively for ecological receptors.

Surface Water 

Deer 
Mouse 

and 
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Robin

FIGURE A4-2
ECOLOGICAL CONCEPTUAL SITE MODEL

BALLARD MINE
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1˚ 
Sources

1˚ Release 
Mechanisms

2˚ 
Sources

2˚ Release 
Mechanisms

3˚ 
Sources

Exposure 
Routes

Wind Erosion 
of Particulates Ambient Air

Fugitive 
Dust 

Inhalation d
○ ○ ● ● ● ● ● ○ ● ● ● ●

Ingestion ● ○ ● ● ● ● ● ○ ● ● ● ●
Plants ● ○ ● ● ● ● ● ○ ● ● ○ ○

Animals ○ ○ ● ○ ○ ● ● ○ ● ● ● ●
Burrow Air f ○ ○ ○ ○ ○ ● ○ ○ ○ ○ ○ ○

Sediment Ingestion ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○
Plants ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○

Animals ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○

Ingestion ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○
Plants ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○

Animals ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○

Groundwater Ingestion ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○
Plants ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○

Animals ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○

Notes:
Potentially Complete Exposure Pathway
Potentially Complete but Insignificant Pathway
Incomplete Pathway

● Complete Exposure Pathway
● Potentially Complete but Insignificant Pathway
○ Incomplete Exposure Pathway

a Potential effects to invertebrates and reptiles will be evaluated qualitatively.
b No surface water bodies are present at the Ballard Shop area.

f Deer mouse can be exposed to burrow air.
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e For the purpose of the risk assessment, American goldfinch, American robin, coyote, deer mouse, elk, long-tailed vole, and Northern harrier will only be exposed to upland soil.
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d The inhalation pathway is minor relative to the incidental ingestion pathway and there is a lack of relevant toxicological information; therefore this pathway was not evaluated quantitatively for ecological receptors.
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c No complete pathways are present for elk, coyote or northern harrier because exposure to constituents derived from the Ballard Shop area for these receptors are expected to be insignificant due to the small exposure area or lack of suitable habitat 
at the Ballard Shop area.
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Potential Ecological Receptors



3 ˚ Consumers

2 ˚ Consumers

1 ˚ Consumers

1 ˚ Producers

Notes:
Receptors in bolded boxes were selected as indicator receptors for quantitative evaluation in the ecological risk assessment.
Green line - consumption pathways of 1 ˚ Producers
Blue line - consumption pathways of 1 ˚ Consumers
Red line - consumption pathways of 2 ˚ Consumers
Orange line - consumption pathways of 3 ˚ Consumers
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Figure A5-1.  Framework for Ecological Risk Assessment (Reproduced from USEPA 1997d Ecological Risk 
Assessment Guidance for Superfund). 
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inhalation pathway in cattle.  Therefore this pathway was not evaluated quantitatively for beef cattle.
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FIGURE A5-3
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the inhalation pathway in cattle.  Therefore this pathway was not evaluated quantitatively for beef cattle.
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Ballard Mine Upland Soil 



Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 1.944 Data appear Normal at 5% Significance Level

   95% BCA Bootstrap UCL 4.972

   95% H UCL 5.873

   95% t UCL 4.891

   95% Percentile Bootstrap UCL 4.886

   95% MLE (t) UCL 4.776 Mean in Original Scale 4.393

   95% MLE (Tiku) UCL 4.776 SD in Original Scale 2.907

Mean 4.235 Mean in Log Scale 1.162

SD 3.155 SD in Log Scale 0.902

Maximum Likelihood Estimate(MLE) Method Log ROS Method

SD 2.934 SD 1.025

   95% DL/2 (t) UCL 4.876    95%  H-Stat (DL/2) UCL 6.525

DL/2 Substitution Method DL/2 Substitution Method

Mean 4.373 Mean 1.108

Data appear Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

Lilliefors Test Statistic 0.0899 Lilliefors Test Statistic 0.141

5% Lilliefors Critical Value 0.0939 5% Lilliefors Critical Value 0.0939

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 10.64%

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 10

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 84

Maximum Non-Detect 0.725 Maximum Non-Detect -0.322

SD of Detected 2.839 SD of Detected 0.826

Minimum Non-Detect 0.357 Minimum Non-Detect -1.03

Maximum Detected 10.9 Maximum Detected 2.389

Mean of Detected 4.607 Mean of Detected 1.258

Raw Statistics Log-transformed Statistics

Minimum Detected 0.621 Minimum Detected -0.476

Number of Distinct Detected Data 84 Number of Non-Detect Data 5

Number of Missing Values 34 Percent Non-Detects 5.32%

Antimony

General Statistics

Number of Valid Data 94 Number of Detected Data 89

Full Precision   OFF

Confidence Coefficient   95%

Number of Bootstrap Operations   2000

General UCL Statistics for Data Sets with Non-Detects

User Selected Options

From File   Up Soil ProUCL Input.wst



Lilliefors Critical Value 0.0914 Lilliefors Critical Value 0.0914

Data appear Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Lilliefors Test Statistic 0.0858 Lilliefors Test Statistic 0.134

Coefficient of Variation 0.523

Skewness 0.299

SD 10.47

Std. Error of Mean 1.08

Mean 20.02 Mean of log Data 2.828

Median 20.8 SD of log Data 0.631

Minimum 3.51 Minimum of Log Data 1.256

Maximum 45.5 Maximum of Log Data 3.818

Number of Missing Values 34

Raw Statistics Log-transformed Statistics

Arsenic

General Statistics

Number of Valid Observations 94 Number of Distinct Observations 87

Note: DL/2 is not a recommended method.

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

For additional insight, the user may want to consult a statistician.

   95% Gamma Approximate UCL 5.517    95% KM (Percentile Bootstrap) UCL 4.906

   95% Adjusted Gamma UCL 5.537

Nu star 111.7 Potential UCLs to Use

AppChi2 88.34    95% KM (t) UCL 4.893

k star 0.594 99% KM (Chebyshev) UCL 7.376

Theta star 7.338

Median 4.06 95% KM (Chebyshev) UCL 5.701

SD 2.951 97.5% KM (Chebyshev) UCL 6.266

Maximum 10.9    95% KM (BCA) UCL 4.838

Mean 4.362    95% KM (Percentile Bootstrap) UCL 4.906

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 4.892

Minimum 0.000001    95% KM (bootstrap t) UCL 4.895

   95% KM (t) UCL 4.893

Assuming Gamma Distribution    95% KM (z) UCL 4.888

5% K-S Critical Value 0.096 SD 2.889

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.3

5% A-D Critical Value 0.765 Kaplan-Meier (KM) Method

K-S Test Statistic 0.765 Mean 4.395

A-D Test Statistic 1.769 Nonparametric Statistics

Theta Star 2.37

nu star 346



Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 41.49%

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 39

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 55

Maximum Non-Detect 9.61 Maximum Non-Detect 2.263

SD of Detected 9.044 SD of Detected 0.756

Minimum Non-Detect 1.73 Minimum Non-Detect 0.548

Maximum Detected 34.7 Maximum Detected 3.547

Mean of Detected 15.32 Mean of Detected 2.499

Raw Statistics Log-transformed Statistics

Minimum Detected 2.02 Minimum Detected 0.703

Number of Distinct Detected Data 71 Number of Non-Detect Data 17

Number of Missing Values 34 Percent Non-Detects 18.09%

Boron

General Statistics

Number of Valid Data 94 Number of Detected Data 77

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

 and Singh and Singh (2003).   For additional insight, the user may want to consult a statistician.

Potential UCL to Use Use 95% Student's-t UCL 21.82

   95% Approximate Gamma UCL 22.14

   95% Adjusted Gamma UCL 22.17

97.5% Chebyshev(Mean, Sd) UCL 26.77

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 30.77

Kolmogorov-Smirnov 5% Critical Value 0.0929    95% BCA Bootstrap UCL 21.76

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 24.73

Anderson-Darling 5% Critical Value 0.759    95% Hall's Bootstrap UCL 21.81

Kolmogorov-Smirnov Test Statistic 0.108    95% Percentile Bootstrap UCL 21.74

   95% Standard Bootstrap UCL 21.81

Anderson-Darling Test Statistic 0.93    95% Bootstrap-t UCL 21.85

Adjusted Level of Significance 0.0474    95% CLT UCL 21.8

Adjusted Chi Square Value 513    95% Jackknife UCL 21.82

nu star 568.1

Approximate Chi Square Value (.05) 513.8 Nonparametric Statistics

MLE of Mean 20.02

MLE of Standard Deviation 11.52

Gamma Distribution Test Data Distribution

k star (bias corrected) 3.022 Data appear Normal at 5% Significance Level

Theta Star 6.627

   95% Modified-t UCL (Johnson-1978) 21.83    99% Chebyshev (MVUE) UCL 35.03

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 26.91

   95% Adjusted-CLT UCL (Chen-1995) 21.84  97.5% Chebyshev (MVUE) UCL 29.65

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 21.82    95% H-UCL 23.42



Note: DL/2 is not a recommended method.

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

   95% Gamma Approximate UCL 17.11    95% KM (Percentile Bootstrap) UCL 14.8

   95% Adjusted Gamma UCL 17.19

Nu star 76.55 Potential UCLs to Use

AppChi2 57.39    95% KM (t) UCL 14.8

k star 0.407 99% KM (Chebyshev) UCL 22.9

Theta star 31.52

Median 11.7 95% KM (Chebyshev) UCL 17.43

SD 9.786 97.5% KM (Chebyshev) UCL 19.28

Maximum 34.7    95% KM (BCA) UCL 14.69

Mean 12.83    95% KM (Percentile Bootstrap) UCL 14.8

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 14.79

Minimum 0.000001    95% KM (bootstrap t) UCL 14.88

   95% KM (t) UCL 14.8

Assuming Gamma Distribution    95% KM (z) UCL 14.78

5% K-S Critical Value 0.103 SD 9.37

Data follow Appr. Gamma Distribution at 5% Significance Level SE of Mean 0.977

5% A-D Critical Value 0.762 Kaplan-Meier (KM) Method

K-S Test Statistic 0.762 Mean 13.17

A-D Test Statistic 0.943 Nonparametric Statistics

Theta Star 6.836

nu star 345.2

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 2.242 Data appear Normal at 5% Significance Level

   95% BCA Bootstrap UCL 14.91

   95% H UCL 16.81

   95% t UCL 14.84

   95% Percentile Bootstrap UCL 14.78

   95% MLE (t) UCL 13.97 Mean in Original Scale 13.24

   95% MLE (Tiku) UCL 14.24 SD in Original Scale 9.328

Mean 12.06 Mean in Log Scale 2.276

SD 11.11 SD in Log Scale 0.849

Maximum Likelihood Estimate(MLE) Method Log ROS Method

SD 9.417 SD 0.952

   95% DL/2 (t) UCL 14.78    95%  H-Stat (DL/2) UCL 18.15

DL/2 Substitution Method DL/2 Substitution Method

Mean 13.17 Mean 2.228

Data appear Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

Lilliefors Test Statistic 0.0756 Lilliefors Test Statistic 0.118

5% Lilliefors Critical Value 0.101 5% Lilliefors Critical Value 0.101

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only



   95% Approximate Gamma UCL 37.64

   95% Adjusted Gamma UCL 37.71

97.5% Chebyshev(Mean, Sd) UCL 50.5

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 61.05

Kolmogorov-Smirnov 5% Critical Value 0.0901    95% BCA Bootstrap UCL 37.8

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 45.12

Anderson-Darling 5% Critical Value 0.771    95% Hall's Bootstrap UCL 38.39

Kolmogorov-Smirnov Test Statistic 0.0482    95% Percentile Bootstrap UCL 37.53

   95% Standard Bootstrap UCL 37.37

Anderson-Darling Test Statistic 0.238    95% Bootstrap-t UCL 38.02

Adjusted Level of Significance 0.0477    95% CLT UCL 37.39

Adjusted Chi Square Value 257.9    95% Jackknife UCL 37.44

nu star 297.4

Approximate Chi Square Value (.05) 258.4 Nonparametric Statistics

MLE of Mean 32.71

MLE of Standard Deviation 27.36

Gamma Distribution Test Data Distribution

k star (bias corrected) 1.43 Data appear Gamma Distributed at 5% Significance Level

Theta Star 22.88

   95% Modified-t UCL (Johnson-1978) 37.53    99% Chebyshev (MVUE) UCL 72.67

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 51.38

   95% Adjusted-CLT UCL (Chen-1995) 37.99  97.5% Chebyshev (MVUE) UCL 58.56

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 37.44    95% H-UCL 42.79

Lilliefors Critical Value 0.0869 Lilliefors Critical Value 0.0869

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Lilliefors Test Statistic 0.155 Lilliefors Test Statistic 0.0921

Coefficient of Variation 0.888

Skewness 2.003

SD 29.04

Std. Error of Mean 2.848

Mean 32.71 Mean of log Data 3.109

Median 25.33 SD of log Data 0.945

Minimum 1.44 Minimum of Log Data 0.365

Maximum 167 Maximum of Log Data 5.118

Number of Missing Values 24

Raw Statistics Log-transformed Statistics

Cadmium

General Statistics

Number of Valid Observations 104 Number of Distinct Observations 100

For additional insight, the user may want to consult a statistician.



A-D Test Statistic 3.759 Nonparametric Statistics

nu star 184.2

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.903 Data do not follow a Discernable Distribution (0.05)

Theta Star 254.3

   95% H UCL 821.8

   95% Percentile Bootstrap UCL 251.9

   95% BCA Bootstrap UCL 251.7

   95% MLE (Tiku) UCL 250.1 SD in Original Scale 165.3

   95% t UCL 252.1

SD 167.2 SD in Log Scale 1.718

   95% MLE (t) UCL 250.9 Mean in Original Scale 225.2

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean 223.7 Mean in Log Scale 4.735

   95% DL/2 (t) UCL 252.1    95%  H-Stat (DL/2) UCL 1061

Mean 225.2 Mean 4.686

SD 165.4 SD 1.85

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

5% Lilliefors Critical Value 0.0877 5% Lilliefors Critical Value 0.0877

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Lilliefors Test Statistic 0.117 Lilliefors Test Statistic 0.174

Maximum Non-Detect 0.5 Maximum Non-Detect -0.693

SD of Detected 163.9 SD of Detected 1.657

Minimum Non-Detect 0.5 Minimum Non-Detect -0.693

Maximum Detected 594 Maximum Detected 6.387

Mean of Detected 229.6 Mean of Detected 4.805

Raw Statistics Log-transformed Statistics

Minimum Detected 0.6 Minimum Detected -0.511

Number of Distinct Detected Data 98 Number of Non-Detect Data 2

Number of Missing Values 24 Percent Non-Detects 1.92%

Chromium, total

General Statistics

Number of Valid Data 104 Number of Detected Data 102

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

 and Singh and Singh (2003).   For additional insight, the user may want to consult a statistician.

Potential UCL to Use Use 95% Approximate Gamma UCL 37.64



   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 8.275

   95% Adjusted-CLT UCL (Chen-1995) 7.711  97.5% Chebyshev (MVUE) UCL 8.79

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 7.616    95% H-UCL 7.581

Lilliefors Critical Value 0.0914 Lilliefors Critical Value 0.0914

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Lilliefors Test Statistic 0.183 Lilliefors Test Statistic 0.107

Coefficient of Variation 0.419

Skewness 2.956

SD 2.979

Std. Error of Mean 0.307

Mean 7.106 Mean of log Data 1.893

Median 6.96 SD of log Data 0.362

Minimum 2.54 Minimum of Log Data 0.932

Maximum 25.6 Maximum of Log Data 3.243

Number of Missing Values 34

Raw Statistics Log-transformed Statistics

General Statistics

Number of Valid Observations 94 Number of Distinct Observations 89

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

For additional insight, the user may want to consult a statistician.

Cobalt

   95% Adjusted Gamma UCL 280.8

Note: DL/2 is not a recommended method.

AppChi2 103.8  97.5% KM (Chebyshev) UCL 326.5

   95% Gamma Approximate UCL 279.9

Theta star 362.9

Nu star 129.1 Potential UCLs to Use

SD 165.4 97.5% KM (Chebyshev) UCL 326.5

k star 0.621 99% KM (Chebyshev) UCL 386.6

Mean 225.2    95% KM (Percentile Bootstrap) UCL 251.4

Median 216 95% KM (Chebyshev) UCL 295.9

Minimum 0.000001    95% KM (bootstrap t) UCL 252

Maximum 594    95% KM (BCA) UCL 252.7

Assuming Gamma Distribution    95% KM (z) UCL 251.9

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 252.1

Data not Gamma Distributed at 5% Significance Level SE of Mean 16.22

   95% KM (t) UCL 252.1

K-S Test Statistic 0.787 Mean 225.2

5% K-S Critical Value 0.0919 SD 164.6

5% A-D Critical Value 0.787 Kaplan-Meier (KM) Method



Lilliefors Critical Value 0.0869 Lilliefors Critical Value 0.0869

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Normal Distribution Test Lognormal Distribution Test

Lilliefors Test Statistic 0.0962 Lilliefors Test Statistic 0.141

Skewness 0.258

Relevant UCL Statistics

Std. Error of Mean 4.001

Coefficient of Variation 0.585

Median 68.35 SD of log Data 0.793

SD 40.8

Maximum 174 Maximum of Log Data 5.159

Mean 69.77 Mean of log Data 4.001

Raw Statistics Log-transformed Statistics

Minimum 6.8 Minimum of Log Data 1.917

Number of Valid Observations 104 Number of Distinct Observations 94

Number of Missing Values 24

 and Singh and Singh (2003).   For additional insight, the user may want to consult a statistician.

Copper

General Statistics

or 95% Modified-t UCL 7.632

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

Potential UCL to Use Use 95% Student's-t UCL 7.616

   95% Approximate Gamma UCL 7.574

   95% Adjusted Gamma UCL 7.582

97.5% Chebyshev(Mean, Sd) UCL 9.025

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 10.16

Kolmogorov-Smirnov 5% Critical Value 0.0924    95% BCA Bootstrap UCL 7.708

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 8.445

Anderson-Darling 5% Critical Value 0.753    95% Hall's Bootstrap UCL 7.89

Kolmogorov-Smirnov Test Statistic 0.126    95% Percentile Bootstrap UCL 7.608

   95% Standard Bootstrap UCL 7.606

Anderson-Darling Test Statistic 1.509    95% Bootstrap-t UCL 7.736

Adjusted Level of Significance 0.0474    95% CLT UCL 7.611

Adjusted Chi Square Value 1291    95% Jackknife UCL 7.616

nu star 1377

Approximate Chi Square Value (.05) 1292 Nonparametric Statistics

MLE of Mean 7.106

MLE of Standard Deviation 2.625

Gamma Distribution Test Data Distribution

k star (bias corrected) 7.326 Data do not follow a Discernable Distribution (0.05)

Theta Star 0.97

   95% Modified-t UCL (Johnson-1978) 7.632    99% Chebyshev (MVUE) UCL 9.8



Relevant UCL Statistics

Coefficient of Variation 1.619

Skewness 4.745

SD 684.3

Std. Error of Mean 67.1

Mean 422.6 Mean of log Data 5.252

Median 255.5 SD of log Data 1.675

Minimum 0.7 Minimum of Log Data -0.357

Maximum 5180 Maximum of Log Data 8.553

Number of Missing Values 24

Raw Statistics Log-transformed Statistics

Manganese

General Statistics

Number of Valid Observations 104 Number of Distinct Observations 101

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

 and Singh and Singh (2003).   For additional insight, the user may want to consult a statistician.

Potential UCL to Use Use 95% Chebyshev (Mean, Sd) UCL 87.21

   95% Approximate Gamma UCL 78.18

   95% Adjusted Gamma UCL 78.3

97.5% Chebyshev(Mean, Sd) UCL 94.76

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 109.6

Kolmogorov-Smirnov 5% Critical Value 0.0895    95% BCA Bootstrap UCL 76.45

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 87.21

Anderson-Darling 5% Critical Value 0.764    95% Hall's Bootstrap UCL 76.68

Kolmogorov-Smirnov Test Statistic 0.0991    95% Percentile Bootstrap UCL 76.27

   95% Standard Bootstrap UCL 76.23

Anderson-Darling Test Statistic 1.785    95% Bootstrap-t UCL 76.53

Adjusted Level of Significance 0.0477    95% CLT UCL 76.35

Adjusted Chi Square Value 397.8    95% Jackknife UCL 76.41

nu star 446.4

Approximate Chi Square Value (.05) 398.4 Nonparametric Statistics

MLE of Mean 69.77

MLE of Standard Deviation 47.63

Gamma Distribution Test Data Distribution

k star (bias corrected) 2.146 Data do not follow a Discernable Distribution (0.05)

Theta Star 32.51

   95% Modified-t UCL (Johnson-1978) 76.43    99% Chebyshev (MVUE) UCL 139.9

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 103.2

   95% Adjusted-CLT UCL (Chen-1995) 76.46  97.5% Chebyshev (MVUE) UCL 115.6

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 76.41    95% H-UCL 87.77



SD 0.156

Std. Error of Mean 0.0161

Mean 0.278 Mean of log Data -1.491

Median 0.28 SD of log Data 0.735

Minimum 0.0247 Minimum of Log Data -3.701

Maximum 0.892 Maximum of Log Data -0.114

Number of Missing Values 34

Raw Statistics Log-transformed Statistics

Mercury

General Statistics

Number of Valid Observations 94 Number of Distinct Observations 89

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

 and Singh and Singh (2003).   For additional insight, the user may want to consult a statistician.

Potential UCL to Use Use 95% Chebyshev (Mean, Sd) UCL 715.1

   95% Approximate Gamma UCL 515.4

   95% Adjusted Gamma UCL 516.9

97.5% Chebyshev(Mean, Sd) UCL 841.6

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 1090

Kolmogorov-Smirnov 5% Critical Value 0.0919    95% BCA Bootstrap UCL 575.1

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 715.1

Anderson-Darling 5% Critical Value 0.795    95% Hall's Bootstrap UCL 675.1

Kolmogorov-Smirnov Test Statistic 0.188    95% Percentile Bootstrap UCL 538.6

   95% Standard Bootstrap UCL 532.5

Anderson-Darling Test Statistic 6.984    95% Bootstrap-t UCL 605.5

Adjusted Level of Significance 0.0477    95% CLT UCL 533

Adjusted Chi Square Value 125.4    95% Jackknife UCL 534

nu star 153.4

Approximate Chi Square Value (.05) 125.8 Nonparametric Statistics

MLE of Mean 422.6

MLE of Standard Deviation 492.1

Gamma Distribution Test Data Distribution

k star (bias corrected) 0.737 Data do not follow a Discernable Distribution (0.05)

Theta Star 573

   95% Modified-t UCL (Johnson-1978) 539.2    99% Chebyshev (MVUE) UCL 2544

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 1537

   95% Adjusted-CLT UCL (Chen-1995) 566.3  97.5% Chebyshev (MVUE) UCL 1877

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 534    95% H-UCL 1256

Lilliefors Critical Value 0.0869 Lilliefors Critical Value 0.0869

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Normal Distribution Test Lognormal Distribution Test

Lilliefors Test Statistic 0.333 Lilliefors Test Statistic 0.267



Raw Statistics Log-transformed Statistics

Minimum Detected 2.36 Minimum Detected 0.859

Number of Distinct Detected Data 85 Number of Non-Detect Data 15

Number of Missing Values 24 Percent Non-Detects 14.42%

Molybdenum

General Statistics

Number of Valid Data 104 Number of Detected Data 89

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

 and Singh and Singh (2003).   For additional insight, the user may want to consult a statistician.

Potential UCL to Use Use 95% Student's-t UCL 0.305

   95% Approximate Gamma UCL 0.311

   95% Adjusted Gamma UCL 0.312

97.5% Chebyshev(Mean, Sd) UCL 0.379

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 0.438

Kolmogorov-Smirnov 5% Critical Value 0.0932    95% BCA Bootstrap UCL 0.305

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 0.348

Anderson-Darling 5% Critical Value 0.762    95% Hall's Bootstrap UCL 0.305

Kolmogorov-Smirnov Test Statistic 0.113    95% Percentile Bootstrap UCL 0.306

   95% Standard Bootstrap UCL 0.304

Anderson-Darling Test Statistic 1.467    95% Bootstrap-t UCL 0.307

Adjusted Level of Significance 0.0474    95% CLT UCL 0.305

Adjusted Chi Square Value 411.1    95% Jackknife UCL 0.305

nu star 460.5

Approximate Chi Square Value (.05) 411.8 Nonparametric Statistics

MLE of Mean 0.278

MLE of Standard Deviation 0.178

Gamma Distribution Test Data Distribution

k star (bias corrected) 2.45 Data appear Normal at 5% Significance Level

Theta Star 0.114

   95% Modified-t UCL (Johnson-1978) 0.305    99% Chebyshev (MVUE) UCL 0.541

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 0.402

   95% Adjusted-CLT UCL (Chen-1995) 0.306  97.5% Chebyshev (MVUE) UCL 0.449

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 0.305    95% H-UCL 0.345

Lilliefors Critical Value 0.0914 Lilliefors Critical Value 0.0914

Data appear Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Lilliefors Test Statistic 0.0788 Lilliefors Test Statistic 0.143

Coefficient of Variation 0.561

Skewness 0.564



k star 0.279 99% KM (Chebyshev) UCL 30.56

Median 16.33 95% KM (Chebyshev) UCL 23.44

SD 13.41 97.5% KM (Chebyshev) UCL 25.84

Maximum 48.7    95% KM (BCA) UCL 20.04

Mean 17.55    95% KM (Percentile Bootstrap) UCL 20.02

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 19.97

Minimum 0.000001    95% KM (bootstrap t) UCL 19.91

   95% KM (t) UCL 20

Assuming Gamma Distribution    95% KM (z) UCL 19.99

5% K-S Critical Value 0.0959 SD 12.91

Data follow Appr. Gamma Distribution at 5% Significance Level SE of Mean 1.274

5% A-D Critical Value 0.764 Kaplan-Meier (KM) Method

K-S Test Statistic 0.764 Mean 17.89

A-D Test Statistic 1.138 Nonparametric Statistics

Theta Star 9.634

nu star 378.9

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 2.129 Data appear Normal at 5% Significance Level

   95% BCA Bootstrap UCL 20.11

   95% H UCL 23.96

   95% t UCL 20.1

   95% Percentile Bootstrap UCL 20.11

   95% MLE (t) UCL 19.03 Mean in Original Scale 18.01

   95% MLE (Tiku) UCL 19.06 SD in Original Scale 12.84

Mean 16.6 Mean in Log Scale 2.538

SD 14.94 SD in Log Scale 0.938

Maximum Likelihood Estimate(MLE) Method Log ROS Method

SD 13.34 SD 1.549

   95% DL/2 (t) UCL 19.77    95%  H-Stat (DL/2) UCL 46.7

DL/2 Substitution Method DL/2 Substitution Method

Mean 17.6 Mean 2.221

Data appear Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

Lilliefors Test Statistic 0.079 Lilliefors Test Statistic 0.121

5% Lilliefors Critical Value 0.0939 5% Lilliefors Critical Value 0.0939

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 14.42%

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 15

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 89

Maximum Non-Detect 1.13 Maximum Non-Detect 0.122

SD of Detected 12.21 SD of Detected 0.788

Minimum Non-Detect 0.5 Minimum Non-Detect -0.693

Maximum Detected 48.7 Maximum Detected 3.886

Mean of Detected 20.51 Mean of Detected 2.776



   95% Standard Bootstrap UCL 205.5

Anderson-Darling Test Statistic 2.639    95% Bootstrap-t UCL 206

Adjusted Level of Significance 0.0477    95% CLT UCL 205.2

Adjusted Chi Square Value 299.6    95% Jackknife UCL 205.4

nu star 342

Approximate Chi Square Value (.05) 300.1 Nonparametric Statistics

MLE of Mean 186.5

MLE of Standard Deviation 145.5

Gamma Distribution Test Data Distribution

k star (bias corrected) 1.644 Data appear Normal at 5% Significance Level

Theta Star 113.4

   95% Modified-t UCL (Johnson-1978) 205.5    99% Chebyshev (MVUE) UCL 485.3

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 337.5

   95% Adjusted-CLT UCL (Chen-1995) 205.9  97.5% Chebyshev (MVUE) UCL 387.4

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 205.4    95% H-UCL 279.1

Lilliefors Critical Value 0.0869 Lilliefors Critical Value 0.0869

Data appear Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Lilliefors Test Statistic 0.0581 Lilliefors Test Statistic 0.186

Coefficient of Variation 0.62

Skewness 0.611

SD 115.7

Std. Error of Mean 11.34

Mean 186.5 Mean of log Data 4.904

Median 176.7 SD of log Data 1.008

Minimum 4.8 Minimum of Log Data 1.569

Maximum 635 Maximum of Log Data 6.454

Number of Missing Values 24

Raw Statistics Log-transformed Statistics

Nickel

General Statistics

Number of Valid Observations 104 Number of Distinct Observations 98

Note: DL/2 is not a recommended method.

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

For additional insight, the user may want to consult a statistician.

   95% Gamma Approximate UCL 24.53    95% KM (Percentile Bootstrap) UCL 20.02

   95% Adjusted Gamma UCL 24.64

Nu star 58.06 Potential UCLs to Use

AppChi2 41.54    95% KM (t) UCL 20

Theta star 62.87



   95% Percentile Bootstrap UCL 43.53

   95% MLE (Tiku) UCL 43.12 SD in Original Scale 41.45

   95% t UCL 43.7

SD 41.53 SD in Log Scale 1.563

   95% MLE (t) UCL 43.54 Mean in Original Scale 37.68

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean 37.5 Mean in Log Scale 2.86

   95% DL/2 (t) UCL 43.7    95%  H-Stat (DL/2) UCL 106.8

Mean 37.68 Mean 2.829

SD 41.45 SD 1.682

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

5% Lilliefors Critical Value 0.078 5% Lilliefors Critical Value 0.078

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Lilliefors Test Statistic 0.181 Lilliefors Test Statistic 0.116

Maximum Non-Detect 0.01 Maximum Non-Detect -4.605

SD of Detected 41.48 SD of Detected 1.527

Minimum Non-Detect 0.01 Minimum Non-Detect -4.605

Maximum Detected 209 Maximum Detected 5.342

Mean of Detected 37.97 Mean of Detected 2.892

Raw Statistics Log-transformed Statistics

Minimum Detected 0.12 Minimum Detected -2.12

Number of Distinct Detected Data 123 Number of Non-Detect Data 1

Number of Missing Values 30 Percent Non-Detects 0.77%

Selenium

General Statistics

Number of Valid Data 130 Number of Detected Data 129

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

 and Singh and Singh (2003).   For additional insight, the user may want to consult a statistician.

Potential UCL to Use Use 95% Student's-t UCL 205.4

   95% Approximate Gamma UCL 212.5

   95% Adjusted Gamma UCL 212.9

97.5% Chebyshev(Mean, Sd) UCL 257.4

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 299.4

Kolmogorov-Smirnov 5% Critical Value 0.0899    95% BCA Bootstrap UCL 204.6

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 236

Anderson-Darling 5% Critical Value 0.768    95% Hall's Bootstrap UCL 206.4

Kolmogorov-Smirnov Test Statistic 0.124    95% Percentile Bootstrap UCL 205.2



Relevant UCL Statistics

Coefficient of Variation 0.758

Skewness 1.05

SD 2.959

Std. Error of Mean 0.305

Mean 3.904 Mean of log Data 0.951

Median 3.805 SD of log Data 1.076

Minimum 0.104 Minimum of Log Data -2.263

Maximum 14.4 Maximum of Log Data 2.667

Number of Missing Values 34

Raw Statistics Log-transformed Statistics

General Statistics

Number of Valid Observations 94 Number of Distinct Observations 90

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

For additional insight, the user may want to consult a statistician.

Silver

   95% Adjusted Gamma UCL 45.35

Note: DL/2 is not a recommended method.

AppChi2 148.8    95% KM (Chebyshev) UCL 53.53

   95% Gamma Approximate UCL 45.25

Theta star 54.82

Nu star 178.7 Potential UCLs to Use

SD 41.45 97.5% KM (Chebyshev) UCL 60.38

k star 0.687 99% KM (Chebyshev) UCL 73.85

Mean 37.68    95% KM (Percentile Bootstrap) UCL 44.12

Median 25.1 95% KM (Chebyshev) UCL 53.53

Minimum 0.000001    95% KM (bootstrap t) UCL 44.3

Maximum 209    95% KM (BCA) UCL 43.66

Assuming Gamma Distribution    95% KM (z) UCL 43.66

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 43.7

Data appear Gamma Distributed at 5% Significance Level SE of Mean 3.635

   95% KM (t) UCL 43.7

K-S Test Statistic 0.793 Mean 37.68

5% K-S Critical Value 0.085 SD 41.29

A-D Test Statistic 0.287 Nonparametric Statistics

5% A-D Critical Value 0.793 Kaplan-Meier (KM) Method

nu star 202.2

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.784 Data appear Gamma Distributed at 5% Significance Level

Theta Star 48.45

   95% H UCL 86.61

   95% BCA Bootstrap UCL 43.99



SD 0.709

Std. Error of Mean 0.0731

Mean 1.076 Mean of log Data -0.132

Median 0.9 SD of log Data 0.664

Minimum 0.176 Minimum of Log Data -1.737

Maximum 3.68 Maximum of Log Data 1.303

Number of Missing Values 34

Raw Statistics Log-transformed Statistics

Thallium

General Statistics

Number of Valid Observations 94 Number of Distinct Observations 89

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

 and Singh and Singh (2003).   For additional insight, the user may want to consult a statistician.

Potential UCL to Use Use 95% Chebyshev (Mean, Sd) UCL 5.235

   95% Approximate Gamma UCL 4.554

   95% Adjusted Gamma UCL 4.565

97.5% Chebyshev(Mean, Sd) UCL 5.81

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 6.941

Kolmogorov-Smirnov 5% Critical Value 0.0943    95% BCA Bootstrap UCL 4.41

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 5.235

Anderson-Darling 5% Critical Value 0.774    95% Hall's Bootstrap UCL 4.46

Kolmogorov-Smirnov Test Statistic 0.136    95% Percentile Bootstrap UCL 4.413

   95% Standard Bootstrap UCL 4.408

Anderson-Darling Test Statistic 1.63    95% Bootstrap-t UCL 4.452

Adjusted Level of Significance 0.0474    95% CLT UCL 4.406

Adjusted Chi Square Value 212.8    95% Jackknife UCL 4.411

nu star 248.9

Approximate Chi Square Value (.05) 213.3 Nonparametric Statistics

MLE of Mean 3.904

MLE of Standard Deviation 3.393

Gamma Distribution Test Data Distribution

k star (bias corrected) 1.324 Data do not follow a Discernable Distribution (0.05)

Theta Star 2.949

   95% Modified-t UCL (Johnson-1978) 4.417    99% Chebyshev (MVUE) UCL 10.77

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 7.288

   95% Adjusted-CLT UCL (Chen-1995) 4.442  97.5% Chebyshev (MVUE) UCL 8.461

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 4.411    95% H-UCL 5.989

Lilliefors Critical Value 0.0914 Lilliefors Critical Value 0.0914

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Normal Distribution Test Lognormal Distribution Test

Lilliefors Test Statistic 0.1 Lilliefors Test Statistic 0.177



Minimum 1.1 Minimum of Log Data 0.0953

Maximum 87.1 Maximum of Log Data 4.467

Number of Missing Values 34

Raw Statistics Log-transformed Statistics

Uranium, total

General Statistics

Number of Valid Observations 94 Number of Distinct Observations 86

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

 and Singh and Singh (2003).   For additional insight, the user may want to consult a statistician.

Potential UCL to Use Use 95% Approximate Gamma UCL 1.201

   95% Approximate Gamma UCL 1.201

   95% Adjusted Gamma UCL 1.203

97.5% Chebyshev(Mean, Sd) UCL 1.532

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 1.803

Kolmogorov-Smirnov 5% Critical Value 0.0932    95% BCA Bootstrap UCL 1.203

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 1.394

Anderson-Darling 5% Critical Value 0.761    95% Hall's Bootstrap UCL 1.211

Kolmogorov-Smirnov Test Statistic 0.0707    95% Percentile Bootstrap UCL 1.201

   95% Standard Bootstrap UCL 1.194

Anderson-Darling Test Statistic 0.351    95% Bootstrap-t UCL 1.213

Adjusted Level of Significance 0.0474    95% CLT UCL 1.196

Adjusted Chi Square Value 422.8    95% Jackknife UCL 1.197

nu star 473

Approximate Chi Square Value (.05) 423.5 Nonparametric Statistics

MLE of Mean 1.076

MLE of Standard Deviation 0.678

Gamma Distribution Test Data Distribution

k star (bias corrected) 2.516 Data appear Gamma Distributed at 5% Significance Level

Theta Star 0.428

   95% Modified-t UCL (Johnson-1978) 1.199    99% Chebyshev (MVUE) UCL 1.901

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 1.445

   95% Adjusted-CLT UCL (Chen-1995) 1.208  97.5% Chebyshev (MVUE) UCL 1.599

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 1.197    95% H-UCL 1.252

Lilliefors Critical Value 0.0914 Lilliefors Critical Value 0.0914

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Lilliefors Test Statistic 0.149 Lilliefors Test Statistic 0.0698

Coefficient of Variation 0.659

Skewness 1.473



Number of Missing Values 24

Vanadium

General Statistics

Number of Valid Observations 104 Number of Distinct Observations 99

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

 and Singh and Singh (2003).   For additional insight, the user may want to consult a statistician.

Potential UCL to Use Use 95% Chebyshev (Mean, Sd) UCL 38.3

   95% Approximate Gamma UCL 33.65

   95% Adjusted Gamma UCL 33.71

97.5% Chebyshev(Mean, Sd) UCL 41.97

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 49.2

Kolmogorov-Smirnov 5% Critical Value 0.0934    95% BCA Bootstrap UCL 33.2

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 38.3

Anderson-Darling 5% Critical Value 0.764    95% Hall's Bootstrap UCL 33.16

Kolmogorov-Smirnov Test Statistic 0.12    95% Percentile Bootstrap UCL 33.08

   95% Standard Bootstrap UCL 32.9

Anderson-Darling Test Statistic 0.89    95% Bootstrap-t UCL 33.35

Adjusted Level of Significance 0.0474    95% CLT UCL 33.01

Adjusted Chi Square Value 347.6    95% Jackknife UCL 33.04

nu star 393.3

Approximate Chi Square Value (.05) 348.3 Nonparametric Statistics

MLE of Mean 29.8

MLE of Standard Deviation 20.6

Gamma Distribution Test Data Distribution

k star (bias corrected) 2.092 Data do not follow a Discernable Distribution (0.05)

Theta Star 14.25

   95% Modified-t UCL (Johnson-1978) 33.07    99% Chebyshev (MVUE) UCL 62.09

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 45.18

   95% Adjusted-CLT UCL (Chen-1995) 33.21  97.5% Chebyshev (MVUE) UCL 50.89

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 33.04    95% H-UCL 38.24

Lilliefors Critical Value 0.0914 Lilliefors Critical Value 0.0914

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Lilliefors Test Statistic 0.162 Lilliefors Test Statistic 0.165

Coefficient of Variation 0.634

Skewness 0.935

SD 18.9

Std. Error of Mean 1.949

Mean 29.8 Mean of log Data 3.145

Median 27.1 SD of log Data 0.807



Zinc

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

 and Singh and Singh (2003).   For additional insight, the user may want to consult a statistician.

Potential UCL to Use Use 95% Approximate Gamma UCL 239

   95% Approximate Gamma UCL 239

   95% Adjusted Gamma UCL 239.6

97.5% Chebyshev(Mean, Sd) UCL 317.4

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 387

Kolmogorov-Smirnov 5% Critical Value 0.0913    95% BCA Bootstrap UCL 233.6

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 282

Anderson-Darling 5% Critical Value 0.786    95% Hall's Bootstrap UCL 233.7

Kolmogorov-Smirnov Test Statistic 0.0504    95% Percentile Bootstrap UCL 231.7

   95% Standard Bootstrap UCL 230.1

Anderson-Darling Test Statistic 0.345    95% Bootstrap-t UCL 235.3

Adjusted Level of Significance 0.0477    95% CLT UCL 230.9

Adjusted Chi Square Value 157.9    95% Jackknife UCL 231.2

nu star 189.1

Approximate Chi Square Value (.05) 158.3 Nonparametric Statistics

MLE of Mean 200

MLE of Standard Deviation 209.8

Gamma Distribution Test Data Distribution

k star (bias corrected) 0.909 Data appear Gamma Distributed at 5% Significance Level

Theta Star 220.1

   95% Modified-t UCL (Johnson-1978) 231.6    99% Chebyshev (MVUE) UCL 771.5

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 492

   95% Adjusted-CLT UCL (Chen-1995) 233.6  97.5% Chebyshev (MVUE) UCL 586.3

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 231.2    95% H-UCL 397.2

Lilliefors Critical Value 0.0869 Lilliefors Critical Value 0.0869

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Lilliefors Test Statistic 0.171 Lilliefors Test Statistic 0.124

Coefficient of Variation 0.958

Skewness 1.335

SD 191.6

Std. Error of Mean 18.79

Mean 200 Mean of log Data 4.672

Median 140.5 SD of log Data 1.385

Minimum 1.6 Minimum of Log Data 0.47

Maximum 808 Maximum of Log Data 6.695

Raw Statistics Log-transformed Statistics



Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

Potential UCL to Use Use 95% Student's-t UCL 835.2

   95% Approximate Gamma UCL 857.8

   95% Adjusted Gamma UCL 859.2

97.5% Chebyshev(Mean, Sd) UCL 1033

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 1193

Kolmogorov-Smirnov 5% Critical Value 0.0895    95% BCA Bootstrap UCL 833.8

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 951.6

Anderson-Darling 5% Critical Value 0.764    95% Hall's Bootstrap UCL 835.5

Kolmogorov-Smirnov Test Statistic 0.12    95% Percentile Bootstrap UCL 838

   95% Standard Bootstrap UCL 835.7

Anderson-Darling Test Statistic 1.898    95% Bootstrap-t UCL 831.4

Adjusted Level of Significance 0.0477    95% CLT UCL 834.6

Adjusted Chi Square Value 380.6    95% Jackknife UCL 835.2

nu star 428.2

Approximate Chi Square Value (.05) 381.2 Nonparametric Statistics

MLE of Mean 763.7

MLE of Standard Deviation 532.3

Gamma Distribution Test Data Distribution

k star (bias corrected) 2.059 Data appear Normal at 5% Significance Level

Theta Star 371

   95% Modified-t UCL (Johnson-1978) 835.4    99% Chebyshev (MVUE) UCL 1615

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 1177

   95% Adjusted-CLT UCL (Chen-1995) 835.3  97.5% Chebyshev (MVUE) UCL 1325

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 835.2    95% H-UCL 994.4

Lilliefors Critical Value 0.0869 Lilliefors Critical Value 0.0869

Data appear Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Lilliefors Test Statistic 0.077 Lilliefors Test Statistic 0.136

Coefficient of Variation 0.576

Skewness 0.157

SD 439.8

Std. Error of Mean 43.12

Mean 763.7 Mean of log Data 6.383

Median 765 SD of log Data 0.835

Minimum 38.5 Minimum of Log Data 3.651

Maximum 1810 Maximum of Log Data 7.501

Number of Missing Values 24

Raw Statistics Log-transformed Statistics

General Statistics

Number of Valid Observations 104 Number of Distinct Observations 96



 and Singh and Singh (2003).   For additional insight, the user may want to consult a statistician.



Ballard Shop 0-10’ Soil 



SD in Log Scale 7.764

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE yields a negative mean Mean in Log Scale -9.595

   95% DL/2 (t) UCL 3.777    95%  H-Stat (DL/2) UCL 1.203E+11

Mean 1.472 Mean -5.377

SD 3.441 SD 4.361

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

5% Shapiro Wilk Critical Value 0.767 5% Shapiro Wilk Critical Value 0.767

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.892 Shapiro Wilk Test Statistic 0.901

Those methods will return a 'N/A' value on your output display!

It is necessary to have 4 or more Distinct Values for bootstrap methods.

However, results obtained using 4 to 9 distinct values may not be reliable.

It is recommended to have 10 to 15 or more observations for accurate and meaningful results and estimates.

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 62.50%

Warning:  There are only 3 Distinct Detected Values in this data set

The number of detected data may not be adequate enough to perform GOF tests, bootstrap, and ROS methods.

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 5

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 3

Maximum Non-Detect 0.00062 Maximum Non-Detect -7.386

SD of Detected 5.197 SD of Detected 4.009

Minimum Non-Detect 0.00057 Minimum Non-Detect -7.47

Maximum Detected 9.82 Maximum Detected 2.284

Mean of Detected 3.925 Mean of Detected -0.791

Raw Statistics Log-transformed Statistics

Minimum Detected 0.00487 Minimum Detected -5.325

Number of Distinct Detected Data 3 Number of Non-Detect Data 5

Number of Missing Values 3 Percent Non-Detects 62.50%

1,2,4-Trimethylbenzene

General Statistics

Number of Valid Data 8 Number of Detected Data 3

Full Precision   OFF

Confidence Coefficient   95%

Number of Bootstrap Operations   2000

General UCL Statistics for Data Sets with Non-Detects

User Selected Options

From File   Shop Soil ProUCL Input 0-10.wst



SD of Detected 2.252 SD of Detected 4.015

Minimum Non-Detect 0.00057 Minimum Non-Detect -7.47

Maximum Detected 4.44 Maximum Detected 1.491

Mean of Detected 1.998 Mean of Detected -1.334

Raw Statistics Log-transformed Statistics

Minimum Detected 0.00266 Minimum Detected -5.929

Number of Distinct Detected Data 3 Number of Non-Detect Data 5

Number of Missing Values 3 Percent Non-Detects 62.50%

General Statistics

Number of Valid Data 8 Number of Detected Data 3

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

For additional insight, the user may want to consult a statistician.

Naphthalene

   95% Adjusted Gamma UCL     N/A

Note: DL/2 is not a recommended method.

AppChi2     N/A       95% KM (t) UCL 4.115

   95% Gamma Approximate UCL     N/A       95% KM (Percentile Bootstrap) UCL 9.82

Theta star     N/A    

Nu star     N/A    Potential UCLs to Use

SD     N/A    97.5% KM (Chebyshev) UCL 10.18

k star     N/A    99% KM (Chebyshev) UCL 15.34

Mean     N/A       95% KM (Percentile Bootstrap) UCL 9.82

Median     N/A    95% KM (Chebyshev) UCL 7.548

Minimum     N/A       95% KM (bootstrap t) UCL 5.592

Maximum     N/A       95% KM (BCA) UCL 9.82

Assuming Gamma Distribution    95% KM (z) UCL 3.767

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 3.787

Data not Gamma Distributed at 5% Significance Level SE of Mean 1.393

   95% KM (t) UCL 4.115

K-S Test Statistic     N/A    Mean 1.475

5% K-S Critical Value     N/A    SD 3.218

A-D Test Statistic     N/A    Nonparametric Statistics

5% A-D Critical Value     N/A    Kaplan-Meier (KM) Method

nu star     N/A    

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected)     N/A    Data appear Normal at 5% Significance Level

Theta Star     N/A    

   95% H-UCL 1.539E+38

   95% Percentile Bootstrap UCL 3.683

   95% BCA Bootstrap UCL 4.911

SD in Original Scale 3.441

   95% t UCL 3.777

Mean in Original Scale 1.472



Minimum     N/A       95% KM (bootstrap t) UCL 1.627

Assuming Gamma Distribution    95% KM (z) UCL 1.807

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 2.07

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.642

   95% KM (t) UCL 1.968

K-S Test Statistic     N/A    Mean 0.751

5% K-S Critical Value     N/A    SD 1.484

A-D Test Statistic     N/A    Nonparametric Statistics

5% A-D Critical Value     N/A    Kaplan-Meier (KM) Method

nu star     N/A    

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected)     N/A    Data appear Normal at 5% Significance Level

Theta Star     N/A    

   95% H-UCL 3.738E+35

   95% Percentile Bootstrap UCL 1.666

   95% BCA Bootstrap UCL 2.221

SD in Original Scale 1.587

   95% t UCL 1.812

SD in Log Scale 7.53

Mean in Original Scale 0.749

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE yields a negative mean Mean in Log Scale -9.849

   95% DL/2 (t) UCL 1.812    95%  H-Stat (DL/2) UCL 3.64E+09

Mean 0.749 Mean -5.581

SD 1.587 SD 4.12

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

5% Shapiro Wilk Critical Value 0.767 5% Shapiro Wilk Critical Value 0.767

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.97 Shapiro Wilk Test Statistic 0.854

Those methods will return a 'N/A' value on your output display!

It is necessary to have 4 or more Distinct Values for bootstrap methods.

However, results obtained using 4 to 9 distinct values may not be reliable.

It is recommended to have 10 to 15 or more observations for accurate and meaningful results and estimates.

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 62.50%

Warning:  There are only 3 Distinct Detected Values in this data set

The number of detected data may not be adequate enough to perform GOF tests, bootstrap, and ROS methods.

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 5

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 3

Maximum Non-Detect 0.00062 Maximum Non-Detect -7.386



Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

For additional insight, the user may want to consult a statistician.

   95% Adjusted Gamma UCL     N/A

Note: DL/2 is not a recommended method.

AppChi2     N/A       95% KM (t) UCL 1.968

   95% Gamma Approximate UCL     N/A       95% KM (Percentile Bootstrap) UCL 4.44

Theta star     N/A    

Nu star     N/A    Potential UCLs to Use

SD     N/A    97.5% KM (Chebyshev) UCL 4.762

k star     N/A    99% KM (Chebyshev) UCL 7.142

Mean     N/A       95% KM (Percentile Bootstrap) UCL 4.44

Median     N/A    95% KM (Chebyshev) UCL 3.551

Maximum     N/A       95% KM (BCA) UCL     N/A    



 

 
 
 
 
 
 
 
 
 
 

Ballard Shop Soil 0-6’ Soil 



Warning: This data set only has 3 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Isopropylbenzene was not processed!

Number of Distinct Detected Data 1 Number of Non-Detect Data 2

Percent Non-Detects 66.67%

Isopropylbenzene

General Statistics

Number of Valid Data 3 Number of Detected Data 1

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Ethylbenzene was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Percent Non-Detects 66.67%

Warning: This data set only has 3 observations!

General Statistics

Number of Valid Data 3 Number of Detected Data 1

Number of Distinct Detected Data 1 Number of Non-Detect Data 2

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Ethylbenzene

Warning: This data set only has 3 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable 1,2,4-Trimethylbenzene was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

Number of Distinct Detected Data 1 Number of Non-Detect Data 2

Percent Non-Detects 66.67%

1,2,4-Trimethylbenzene

General Statistics

Number of Valid Data 3 Number of Detected Data 1

Full Precision   OFF

Confidence Coefficient   95%

Number of Bootstrap Operations   2000

General UCL Statistics for Data Sets with Non-Detects

User Selected Options

From File   Shop Soil ProUCL Input 0-6.wst



Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable p-Cymene (P-Isopropyltoluene) was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Percent Non-Detects 66.67%

Warning: This data set only has 3 observations!

General Statistics

Number of Valid Data 3 Number of Detected Data 1

Number of Distinct Detected Data 1 Number of Non-Detect Data 2

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

p-Cymene (P-Isopropyltoluene)

Warning: This data set only has 3 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable n-Propylbenzene was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

Number of Distinct Detected Data 1 Number of Non-Detect Data 2

Percent Non-Detects 66.67%

n-Propylbenzene

General Statistics

Number of Valid Data 3 Number of Detected Data 1

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable n-Butylbenzene was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Percent Non-Detects 66.67%

Warning: This data set only has 3 observations!

General Statistics

Number of Valid Data 3 Number of Detected Data 1

Number of Distinct Detected Data 1 Number of Non-Detect Data 2

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

n-Butylbenzene

It is suggested to collect at least 8 to 10 observations before using these statistical methods!



Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable t-Butylbenzene was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Percent Non-Detects 66.67%

Warning: This data set only has 3 observations!

General Statistics

Number of Valid Data 3 Number of Detected Data 1

Number of Distinct Detected Data 1 Number of Non-Detect Data 2

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

t-Butylbenzene

Warning: This data set only has 3 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable sec-Butylbenzene was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

Number of Distinct Detected Data 1 Number of Non-Detect Data 2

Percent Non-Detects 66.67%

sec-Butylbenzene

General Statistics

Number of Valid Data 3 Number of Detected Data 1



 

 
 
 
 
 
 
 
 
 
 

Ballard Mine Riparian Soil 



   95% Percentile Bootstrap UCL 4.337

   95% BCA Bootstrap UCL 4.369

   95% MLE (Tiku) UCL 4.422 SD in Original Scale 1.72

   95% t UCL 4.371

SD 1.988 SD in Log Scale 0.497

   95% MLE (t) UCL 4.279 Mean in Original Scale 3.557

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean 3.338 Mean in Log Scale 1.157

   95% DL/2 (t) UCL 4.237    95%  H-Stat (DL/2) UCL 4.917

Mean 3.325 Mean 1.035

SD 1.926 SD 0.607

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

5% Shapiro Wilk Critical Value 0.818 5% Shapiro Wilk Critical Value 0.818

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.889 Shapiro Wilk Test Statistic 0.908

Warning:  There are only 8 Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough to draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

Maximum Non-Detect 3 Maximum Non-Detect 1.099

SD of Detected 1.376 SD of Detected 0.299

Minimum Non-Detect 3 Minimum Non-Detect 1.099

Maximum Detected 6.4 Maximum Detected 1.856

Mean of Detected 4.694 Mean of Detected 1.508

Raw Statistics Log-transformed Statistics

Minimum Detected 3 Minimum Detected 1.099

Number of Distinct Detected Data 8 Number of Non-Detect Data 6

Number of Missing Values 2 Percent Non-Detects 42.86%

Antimony

General Statistics

Number of Valid Data 14 Number of Detected Data 8

Full Precision   OFF

Confidence Coefficient   95%

Number of Bootstrap Operations   2000

General UCL Statistics for Data Sets with Non-Detects

User Selected Options

From File   Riparian Soil ProUCL Input.wst



Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Coefficient of Variation 0.539

Skewness 0.785

SD 2.41

Std. Error of Mean 0.644

Mean 4.47 Mean of log Data 1.367

Median 3.28 SD of log Data 0.527

Minimum 1.83 Minimum of Log Data 0.604

Maximum 8.91 Maximum of Log Data 2.187

Number of Missing Values 2

Raw Statistics Log-transformed Statistics

General Statistics

Number of Valid Observations 14 Number of Distinct Observations 14

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

For additional insight, the user may want to consult a statistician.

Arsenic

   95% Adjusted Gamma UCL 14.13

Note: DL/2 is not a recommended method.

AppChi2 1.279    95% KM (t) UCL 4.618

   95% Gamma Approximate UCL 11.49    95% KM (Percentile Bootstrap) UCL 4.725

Theta star 14.81

Nu star 5.27 Potential UCLs to Use

SD 2.514 97.5% KM (Chebyshev) UCL 6.259

k star 0.188 99% KM (Chebyshev) UCL 7.619

Mean 2.788    95% KM (Percentile Bootstrap) UCL 4.725

Median 3.15 95% KM (Chebyshev) UCL 5.567

Minimum 0.000001    95% KM (bootstrap t) UCL 4.777

Maximum 6.4    95% KM (BCA) UCL 4.986

Assuming Gamma Distribution    95% KM (z) UCL 4.571

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 4.553

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.367

   95% KM (t) UCL 4.618

K-S Test Statistic 0.715 Mean 3.968

5% K-S Critical Value 0.294 SD 1.284

A-D Test Statistic 0.399 Nonparametric Statistics

5% A-D Critical Value 0.715 Kaplan-Meier (KM) Method

nu star 132.7

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 8.292 Data appear Normal at 5% Significance Level

Theta Star 0.566

   95% H UCL 4.748



Coefficient of Variation 0.157

SD 1.758

Std. Error of Mean 0.47

Mean 11.2 Mean of log Data 2.405

Median 10.75 SD of log Data 0.156

Minimum 8.3 Minimum of Log Data 2.116

Maximum 14.4 Maximum of Log Data 2.667

Number of Missing Values 2

Raw Statistics Log-transformed Statistics

Boron

General Statistics

Number of Valid Observations 14 Number of Distinct Observations 14

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

 and Singh and Singh (2003).   For additional insight, the user may want to consult a statistician.

Potential UCL to Use Use 95% Approximate Gamma UCL 5.828

   95% Approximate Gamma UCL 5.828

   95% Adjusted Gamma UCL 6.041

97.5% Chebyshev(Mean, Sd) UCL 8.491

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 10.88

Kolmogorov-Smirnov 5% Critical Value 0.23    95% BCA Bootstrap UCL 5.66

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 7.277

Anderson-Darling 5% Critical Value 0.74    95% Hall's Bootstrap UCL 5.604

Kolmogorov-Smirnov Test Statistic 0.201    95% Percentile Bootstrap UCL 5.548

   95% Standard Bootstrap UCL 5.484

Anderson-Darling Test Statistic 0.602    95% Bootstrap-t UCL 5.779

Adjusted Level of Significance 0.0312    95% CLT UCL 5.529

Adjusted Chi Square Value 65.91    95% Jackknife UCL 5.61

nu star 89.08

Approximate Chi Square Value (.05) 68.32 Nonparametric Statistics

MLE of Mean 4.47

MLE of Standard Deviation 2.506

Gamma Distribution Test Data Distribution

k star (bias corrected) 3.182 Data appear Gamma Distributed at 5% Significance Level

Theta Star 1.405

   95% Modified-t UCL (Johnson-1978) 5.633    99% Chebyshev (MVUE) UCL 10.89

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 7.275

   95% Adjusted-CLT UCL (Chen-1995) 5.673  97.5% Chebyshev (MVUE) UCL 8.494

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 5.61    95% H-UCL 6.073

Shapiro Wilk Critical Value 0.874 Shapiro Wilk Critical Value 0.874

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Shapiro Wilk Test Statistic 0.867 Shapiro Wilk Test Statistic 0.92



Mean 16.75 Mean of log Data 1.863

Minimum 0.44 Minimum of Log Data -0.821

Maximum 131 Maximum of Log Data 4.875

Number of Missing Values 8

Raw Statistics Log-transformed Statistics

Cadmium

General Statistics

Number of Valid Observations 44 Number of Distinct Observations 41

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

 and Singh and Singh (2003).   For additional insight, the user may want to consult a statistician.

Potential UCL to Use Use 95% Student's-t UCL 12.03

   95% Approximate Gamma UCL 12.08

   95% Adjusted Gamma UCL 12.21

97.5% Chebyshev(Mean, Sd) UCL 14.13

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 15.87

Kolmogorov-Smirnov 5% Critical Value 0.228    95% BCA Bootstrap UCL 12.04

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 13.25

Anderson-Darling 5% Critical Value 0.733    95% Hall's Bootstrap UCL 12.03

Kolmogorov-Smirnov Test Statistic 0.147    95% Percentile Bootstrap UCL 11.99

   95% Standard Bootstrap UCL 11.97

Anderson-Darling Test Statistic 0.216    95% Bootstrap-t UCL 12.14

Adjusted Level of Significance 0.0312    95% CLT UCL 11.97

Adjusted Chi Square Value 897    95% Jackknife UCL 12.03

nu star 977.7

Approximate Chi Square Value (.05) 906.1 Nonparametric Statistics

MLE of Mean 11.2

MLE of Standard Deviation 1.895

Gamma Distribution Test Data Distribution

k star (bias corrected) 34.92 Data appear Normal at 5% Significance Level

Theta Star 0.321

   95% Modified-t UCL (Johnson-1978) 12.04    99% Chebyshev (MVUE) UCL 15.86

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 13.24

   95% Adjusted-CLT UCL (Chen-1995) 12.03  97.5% Chebyshev (MVUE) UCL 14.12

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 12.03    95% H-UCL 12.11

Shapiro Wilk Critical Value 0.874 Shapiro Wilk Critical Value 0.874

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.963 Shapiro Wilk Test Statistic 0.976

Skewness 0.412



Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

 and Singh and Singh (2003).   For additional insight, the user may want to consult a statistician.

Chromium, total

ProUCL computes and outputs H-statistic based UCLs for historical reasons only.

H-statistic often results in unstable (both high and low) values of UCL95 as shown in examples in the Technical Guide.

It is therefore recommended to avoid the use of H-statistic based 95% UCLs.

Use of nonparametric methods are preferred to compute UCL95 for skewed data sets which do not follow a gamma distribution.

Potential UCL to Use Use 95% H-UCL 25.35

   95% Approximate Gamma UCL 23.74

   95% Adjusted Gamma UCL 24.02

97.5% Chebyshev(Mean, Sd) UCL 45.81

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 63.05

Kolmogorov-Smirnov 5% Critical Value 0.14    95% BCA Bootstrap UCL 27.92

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 37.03

Anderson-Darling 5% Critical Value 0.8    95% Hall's Bootstrap UCL 24.71

Kolmogorov-Smirnov Test Statistic 0.227    95% Percentile Bootstrap UCL 25.44

   95% Standard Bootstrap UCL 24.25

Anderson-Darling Test Statistic 2.858    95% Bootstrap-t UCL 29.24

Adjusted Level of Significance 0.0445    95% CLT UCL 24.4

Adjusted Chi Square Value 37.55    95% Jackknife UCL 24.57

nu star 53.87

Approximate Chi Square Value (.05) 38.01 Nonparametric Statistics

MLE of Mean 16.75

MLE of Standard Deviation 21.4

Gamma Distribution Test Data Distribution

k star (bias corrected) 0.612 Data appear Lognormal at 5% Significance Level

Theta Star 27.36

   95% Modified-t UCL (Johnson-1978) 24.92    99% Chebyshev (MVUE) UCL 49.28

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 29.66

   95% Adjusted-CLT UCL (Chen-1995) 26.63  97.5% Chebyshev (MVUE) UCL 36.28

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 24.57    95% H-UCL 25.35

Shapiro Wilk Critical Value 0.944 Shapiro Wilk Critical Value 0.944

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.523 Shapiro Wilk Test Statistic 0.947

Coefficient of Variation 1.843

Skewness 2.974

SD 30.87

Std. Error of Mean 4.654

Median 4.795 SD of log Data 1.292



Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

Potential UCL to Use Use 95% Chebyshev (Mean, Sd) UCL 502.5

   95% Approximate Gamma UCL 290.4

   95% Adjusted Gamma UCL 294.2

97.5% Chebyshev(Mean, Sd) UCL 633.4

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 890.5

Kolmogorov-Smirnov 5% Critical Value 0.14    95% BCA Bootstrap UCL 416.4

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 502.5

Anderson-Darling 5% Critical Value 0.807    95% Hall's Bootstrap UCL 695.1

Kolmogorov-Smirnov Test Statistic 0.24    95% Percentile Bootstrap UCL 326

   95% Standard Bootstrap UCL 315.3

Anderson-Darling Test Statistic 3.916    95% Bootstrap-t UCL 477.2

Adjusted Level of Significance 0.0445    95% CLT UCL 314.1

Adjusted Chi Square Value 32.4    95% Jackknife UCL 316.6

nu star 47.66

Approximate Chi Square Value (.05) 32.82 Nonparametric Statistics

MLE of Mean 200

MLE of Standard Deviation 271.7

Gamma Distribution Test Data Distribution

k star (bias corrected) 0.542 Data do not follow a Discernable Distribution (0.05)

Theta Star 369.2

   95% Modified-t UCL (Johnson-1978) 324.5    99% Chebyshev (MVUE) UCL 517.3

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 310.7

   95% Adjusted-CLT UCL (Chen-1995) 364.7  97.5% Chebyshev (MVUE) UCL 380.4

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 316.6    95% H-UCL 266.1

Shapiro Wilk Critical Value 0.944 Shapiro Wilk Critical Value 0.944

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.442 Shapiro Wilk Test Statistic 0.887

Coefficient of Variation 2.302

Skewness 4.529

SD 460.3

Std. Error of Mean 69.4

Mean 200 Mean of log Data 4.195

Median 40.45 SD of log Data 1.302

Minimum 13.9 Minimum of Log Data 2.632

Maximum 2780 Maximum of Log Data 7.93

Number of Missing Values 8

Raw Statistics Log-transformed Statistics

General Statistics

Number of Valid Observations 44 Number of Distinct Observations 43



   95% Approximate Gamma UCL 6.224

   95% Adjusted Gamma UCL 6.368

97.5% Chebyshev(Mean, Sd) UCL 8.017

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 9.661

Kolmogorov-Smirnov 5% Critical Value 0.229    95% BCA Bootstrap UCL 5.901

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 7.18

Anderson-Darling 5% Critical Value 0.735    95% Hall's Bootstrap UCL 5.934

Kolmogorov-Smirnov Test Statistic 0.107    95% Percentile Bootstrap UCL 5.961

   95% Standard Bootstrap UCL 5.957

Anderson-Darling Test Statistic 0.31    95% Bootstrap-t UCL 6.018

Adjusted Level of Significance 0.0312    95% CLT UCL 5.976

Adjusted Chi Square Value 168.2    95% Jackknife UCL 6.032

nu star 204.2

Approximate Chi Square Value (.05) 172.1 Nonparametric Statistics

MLE of Mean 5.246

MLE of Standard Deviation 1.943

Gamma Distribution Test Data Distribution

k star (bias corrected) 7.293 Data appear Normal at 5% Significance Level

Theta Star 0.719

   95% Modified-t UCL (Johnson-1978) 6.027    99% Chebyshev (MVUE) UCL 10.44

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 7.537

   95% Adjusted-CLT UCL (Chen-1995) 5.942  97.5% Chebyshev (MVUE) UCL 8.516

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 6.032    95% H-UCL 6.448

Shapiro Wilk Critical Value 0.874 Shapiro Wilk Critical Value 0.874

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.97 Shapiro Wilk Test Statistic 0.921

Coefficient of Variation 0.316

Skewness -0.273

SD 1.66

Std. Error of Mean 0.444

Mean 5.246 Mean of log Data 1.602

Median 5.32 SD of log Data 0.362

Minimum 2.33 Minimum of Log Data 0.846

Maximum 7.78 Maximum of Log Data 2.052

Number of Missing Values 2

Raw Statistics Log-transformed Statistics

Cobalt

General Statistics

Number of Valid Observations 14 Number of Distinct Observations 14

 and Singh and Singh (2003).   For additional insight, the user may want to consult a statistician.



   95% Standard Bootstrap UCL 51.47

Anderson-Darling Test Statistic 3.225    95% Bootstrap-t UCL 58.56

Adjusted Level of Significance 0.0445    95% CLT UCL 51.9

Adjusted Chi Square Value 106.9    95% Jackknife UCL 52.16

nu star 133.4

Approximate Chi Square Value (.05) 107.7 Nonparametric Statistics

MLE of Mean 40.26

MLE of Standard Deviation 32.7

Gamma Distribution Test Data Distribution

k star (bias corrected) 1.516 Data do not follow a Discernable Distribution (0.05)

Theta Star 26.56

   95% Modified-t UCL (Johnson-1978) 52.76    99% Chebyshev (MVUE) UCL 82.93

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 57.3

   95% Adjusted-CLT UCL (Chen-1995) 55.75  97.5% Chebyshev (MVUE) UCL 65.95

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 52.16    95% H-UCL 47.69

Shapiro Wilk Critical Value 0.944 Shapiro Wilk Critical Value 0.944

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.586 Shapiro Wilk Test Statistic 0.907

Coefficient of Variation 1.167

Skewness 3.376

SD 46.96

Std. Error of Mean 7.079

Mean 40.26 Mean of log Data 3.354

Median 24 SD of log Data 0.74

Minimum 7 Minimum of Log Data 1.946

Maximum 272 Maximum of Log Data 5.606

Number of Missing Values 8

Raw Statistics Log-transformed Statistics

General Statistics

Number of Valid Observations 44 Number of Distinct Observations 43

(e.g., Chen, Johnson, Lognormal, and Gamma) may not be

reliable.  Chen's and Johnson's methods provide

adjustments for positvely skewed data sets.

Copper

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

 and Singh and Singh (2003).   For additional insight, the user may want to consult a statistician.

Note: For highly negative-skewed data, confidence limits

Potential UCL to Use Use 95% Student's-t UCL 6.032



nu star 37.6

Approximate Chi Square Value (.05) 24.56 Nonparametric Statistics

MLE of Mean 422

MLE of Standard Deviation 364.2

Gamma Distribution Test Data Distribution

k star (bias corrected) 1.343 Data appear Normal at 5% Significance Level

Theta Star 314.3

   95% Modified-t UCL (Johnson-1978) 567.9    99% Chebyshev (MVUE) UCL 1657

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 978.5

   95% Adjusted-CLT UCL (Chen-1995) 565  97.5% Chebyshev (MVUE) UCL 1207

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 566.5    95% H-UCL 942

Shapiro Wilk Critical Value 0.874 Shapiro Wilk Critical Value 0.874

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.876 Shapiro Wilk Test Statistic 0.913

Coefficient of Variation 0.723

Skewness 0.378

SD 305.2

Std. Error of Mean 81.58

Mean 422 Mean of log Data 5.712

Median 303.3 SD of log Data 0.936

Minimum 52.4 Minimum of Log Data 3.959

Maximum 876 Maximum of Log Data 6.775

Number of Missing Values 2

Raw Statistics Log-transformed Statistics

Manganese

General Statistics

Number of Valid Observations 14 Number of Distinct Observations 14

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

 and Singh and Singh (2003).   For additional insight, the user may want to consult a statistician.

Potential UCL to Use Use 95% Chebyshev (Mean, Sd) UCL 71.11

   95% Approximate Gamma UCL 49.85

   95% Adjusted Gamma UCL 50.22

97.5% Chebyshev(Mean, Sd) UCL 84.47

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 110.7

Kolmogorov-Smirnov 5% Critical Value 0.136    95% BCA Bootstrap UCL 57.36

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 71.11

Anderson-Darling 5% Critical Value 0.766    95% Hall's Bootstrap UCL 62.91

Kolmogorov-Smirnov Test Statistic 0.223    95% Percentile Bootstrap UCL 52.3



Gamma Distribution Test Data Distribution

k star (bias corrected) 8.695 Data appear Normal at 5% Significance Level

Theta Star 0.00695

   95% Modified-t UCL (Johnson-1978) 0.07    99% Chebyshev (MVUE) UCL 0.112

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 0.0828

   95% Adjusted-CLT UCL (Chen-1995) 0.0707  97.5% Chebyshev (MVUE) UCL 0.0925

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 0.0697    95% H-UCL 0.0716

Shapiro Wilk Critical Value 0.874 Shapiro Wilk Critical Value 0.874

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.924 Shapiro Wilk Test Statistic 0.973

Coefficient of Variation 0.324

Skewness 1.086

SD 0.0196

Std. Error of Mean 0.00523

Mean 0.0604 Mean of log Data -2.852

Median 0.0565 SD of log Data 0.314

Minimum 0.031 Minimum of Log Data -3.474

Maximum 0.109 Maximum of Log Data -2.216

Number of Missing Values 2

Raw Statistics Log-transformed Statistics

Mercury

General Statistics

Number of Valid Observations 14 Number of Distinct Observations 14

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

 and Singh and Singh (2003).   For additional insight, the user may want to consult a statistician.

Potential UCL to Use Use 95% Student's-t UCL 566.5

   95% Approximate Gamma UCL 646.1

   95% Adjusted Gamma UCL 684.9

97.5% Chebyshev(Mean, Sd) UCL 931.5

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 1234

Kolmogorov-Smirnov 5% Critical Value 0.232    95% BCA Bootstrap UCL 550.9

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 777.6

Anderson-Darling 5% Critical Value 0.749    95% Hall's Bootstrap UCL 548.6

Kolmogorov-Smirnov Test Statistic 0.2    95% Percentile Bootstrap UCL 560.3

   95% Standard Bootstrap UCL 552.9

Anderson-Darling Test Statistic 0.434    95% Bootstrap-t UCL 584.8

Adjusted Level of Significance 0.0312    95% CLT UCL 556.2

Adjusted Chi Square Value 23.17    95% Jackknife UCL 566.5



   95% DL/2 (t) UCL 10.92    95%  H-Stat (DL/2) UCL 17.4

Mean 7.478 Mean 0.625

SD 13.58 SD 1.678

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

5% Shapiro Wilk Critical Value 0.934 5% Shapiro Wilk Critical Value 0.934

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.628 Shapiro Wilk Test Statistic 0.917

Maximum Non-Detect 0.5 Maximum Non-Detect -0.693

SD of Detected 14.7 SD of Detected 1.488

Minimum Non-Detect 0.5 Minimum Non-Detect -0.693

Maximum Detected 48.6 Maximum Detected 3.884

Mean of Detected 9.337 Mean of Detected 1.142

Raw Statistics Log-transformed Statistics

Minimum Detected 0.33 Minimum Detected -1.109

Number of Distinct Detected Data 32 Number of Non-Detect Data 9

Number of Missing Values 8 Percent Non-Detects 20.45%

Molybdenum

General Statistics

Number of Valid Data 44 Number of Detected Data 35

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

 and Singh and Singh (2003).   For additional insight, the user may want to consult a statistician.

Potential UCL to Use Use 95% Student's-t UCL 0.0697

   95% Approximate Gamma UCL 0.0706

   95% Adjusted Gamma UCL 0.0721

97.5% Chebyshev(Mean, Sd) UCL 0.0931

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 0.113

Kolmogorov-Smirnov 5% Critical Value 0.229    95% BCA Bootstrap UCL 0.0706

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 0.0832

Anderson-Darling 5% Critical Value 0.734    95% Hall's Bootstrap UCL 0.078

Kolmogorov-Smirnov Test Statistic 0.162    95% Percentile Bootstrap UCL 0.0691

   95% Standard Bootstrap UCL 0.0688

Anderson-Darling Test Statistic 0.3    95% Bootstrap-t UCL 0.0715

Adjusted Level of Significance 0.0312    95% CLT UCL 0.069

Adjusted Chi Square Value 204    95% Jackknife UCL 0.0697

nu star 243.5

Approximate Chi Square Value (.05) 208.3 Nonparametric Statistics

MLE of Mean 0.0604

MLE of Standard Deviation 0.0205



Minimum 10.7 Minimum of Log Data 2.37

Maximum 1620 Maximum of Log Data 7.39

Number of Missing Values 8

Raw Statistics Log-transformed Statistics

General Statistics

Number of Valid Observations 44 Number of Distinct Observations 42

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

For additional insight, the user may want to consult a statistician.

Nickel

   95% Adjusted Gamma UCL 14.96

Note: DL/2 is not a recommended method.

AppChi2 8.565    95% KM (Chebyshev) UCL 16.44

   95% Gamma Approximate UCL 14.61

Theta star 38.79

Nu star 16.85 Potential UCLs to Use

SD 13.61 97.5% KM (Chebyshev) UCL 20.31

k star 0.191 99% KM (Chebyshev) UCL 27.92

Mean 7.427    95% KM (Percentile Bootstrap) UCL 11.24

Median 1.215 95% KM (Chebyshev) UCL 16.44

Minimum 0.000001    95% KM (bootstrap t) UCL 12.24

Maximum 48.6    95% KM (BCA) UCL 10.87

Assuming Gamma Distribution    95% KM (z) UCL 10.87

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 10.9

Data not Gamma Distributed at 5% Significance Level SE of Mean 2.053

   95% KM (t) UCL 10.94

K-S Test Statistic 0.805 Mean 7.494

5% K-S Critical Value 0.156 SD 13.42

A-D Test Statistic 2.031 Nonparametric Statistics

5% A-D Critical Value 0.805 Kaplan-Meier (KM) Method

nu star 37.82

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.54 Data do not follow a Discernable Distribution (0.05)

Theta Star 17.28

   95% H UCL 26.43

   95% Percentile Bootstrap UCL 11.01

   95% BCA Bootstrap UCL 11.63

   95% MLE (Tiku) UCL 9.008 SD in Original Scale 13.59

   95% t UCL 10.9

SD 15.99 SD in Log Scale 1.884

   95% MLE (t) UCL 9.026 Mean in Original Scale 7.46

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean 4.974 Mean in Log Scale 0.49



Number of Distinct Detected Data 37 Number of Non-Detect Data 4

Selenium

General Statistics

Number of Valid Data 44 Number of Detected Data 40

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

 and Singh and Singh (2003).   For additional insight, the user may want to consult a statistician.

Potential UCL to Use Use 95% Chebyshev (Mean, Sd) UCL 280.7

   95% Approximate Gamma UCL 151

   95% Adjusted Gamma UCL 152.8

97.5% Chebyshev(Mean, Sd) UCL 355.7

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 502.9

Kolmogorov-Smirnov 5% Critical Value 0.139    95% BCA Bootstrap UCL 217.4

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 280.7

Anderson-Darling 5% Critical Value 0.797    95% Hall's Bootstrap UCL 439.9

Kolmogorov-Smirnov Test Statistic 0.241    95% Percentile Bootstrap UCL 176.5

   95% Standard Bootstrap UCL 173.5

Anderson-Darling Test Statistic 4.469    95% Bootstrap-t UCL 367.8

Adjusted Level of Significance 0.0445    95% CLT UCL 172.9

Adjusted Chi Square Value 39.73    95% Jackknife UCL 174.3

nu star 56.46

Approximate Chi Square Value (.05) 40.19 Nonparametric Statistics

MLE of Mean 107.5

MLE of Standard Deviation 134.2

Gamma Distribution Test Data Distribution

k star (bias corrected) 0.642 Data do not follow a Discernable Distribution (0.05)

Theta Star 167.6

   95% Modified-t UCL (Johnson-1978) 179.3    99% Chebyshev (MVUE) UCL 231.4

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 145.1

   95% Adjusted-CLT UCL (Chen-1995) 204.7  97.5% Chebyshev (MVUE) UCL 174.2

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 174.3    95% H-UCL 120.4

Shapiro Wilk Critical Value 0.944 Shapiro Wilk Critical Value 0.944

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.375 Shapiro Wilk Test Statistic 0.866

Coefficient of Variation 2.452

Skewness 4.978

SD 263.6

Std. Error of Mean 39.74

Mean 107.5 Mean of log Data 3.774

Median 28.5 SD of log Data 1.098



SD 88.23 97.5% KM (Chebyshev) UCL 114.6

Mean 31.38    95% KM (Percentile Bootstrap) UCL 56.3

Median 6.75 95% KM (Chebyshev) UCL 89.48

Minimum 0.000001    95% KM (bootstrap t) UCL 112.8

Maximum 570    95% KM (BCA) UCL 56.85

Assuming Gamma Distribution    95% KM (z) UCL 53.34

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 53.75

Data not Gamma Distributed at 5% Significance Level SE of Mean 13.31

   95% KM (t) UCL 53.82

K-S Test Statistic 0.811 Mean 31.44

5% K-S Critical Value 0.147 SD 87.2

A-D Test Statistic 2.149 Nonparametric Statistics

5% A-D Critical Value 0.811 Kaplan-Meier (KM) Method

nu star 40.18

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.502 Data appear Lognormal at 5% Significance Level

Theta Star 68.73

   95% H UCL 72.54

   95% Percentile Bootstrap UCL 57.6

   95% BCA Bootstrap UCL 68.81

   95% MLE (Tiku) UCL 46.99 SD in Original Scale 88.22

   95% t UCL 53.77

SD 92.57 SD in Log Scale 1.684

   95% MLE (t) UCL 48.93 Mean in Original Scale 31.42

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean 25.47 Mean in Log Scale 2.036

   95% DL/2 (t) UCL 53.76    95%  H-Stat (DL/2) UCL 82.07

Mean 31.4 Mean 2.002

SD 88.22 SD 1.745

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

5% Shapiro Wilk Critical Value 0.94 5% Shapiro Wilk Critical Value 0.94

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.364 Shapiro Wilk Test Statistic 0.973

Maximum Non-Detect 0.5 Maximum Non-Detect -0.693

SD of Detected 92.05 SD of Detected 1.437

Minimum Non-Detect 0.5 Minimum Non-Detect -0.693

Maximum Detected 570 Maximum Detected 6.346

Mean of Detected 34.52 Mean of Detected 2.341

Raw Statistics Log-transformed Statistics

Minimum Detected 0.7 Minimum Detected -0.357

Number of Missing Values 8 Percent Non-Detects 9.09%



   95% Standard Bootstrap UCL 0.367

Adjusted Level of Significance 0.0312    95% CLT UCL 0.37

Adjusted Chi Square Value 67.86    95% Jackknife UCL 0.376

nu star 91.34

Approximate Chi Square Value (.05) 70.31 Nonparametric Statistics

MLE of Mean 0.292

MLE of Standard Deviation 0.162

Gamma Distribution Test Data Distribution

k star (bias corrected) 3.262 Data do not follow a Discernable Distribution (0.05)

Theta Star 0.0896

   95% Modified-t UCL (Johnson-1978) 0.38    99% Chebyshev (MVUE) UCL 0.668

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 0.454

   95% Adjusted-CLT UCL (Chen-1995) 0.393  97.5% Chebyshev (MVUE) UCL 0.526

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 0.376    95% H-UCL 0.38

Shapiro Wilk Critical Value 0.874 Shapiro Wilk Critical Value 0.874

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.705 Shapiro Wilk Test Statistic 0.814

Coefficient of Variation 0.605

Skewness 1.696

SD 0.177

Std. Error of Mean 0.0473

Mean 0.292 Mean of log Data -1.357

Median 0.226 SD of log Data 0.486

Minimum 0.164 Minimum of Log Data -1.808

Maximum 0.681 Maximum of Log Data -0.384

Number of Missing Values 2

Raw Statistics Log-transformed Statistics

General Statistics

Number of Valid Observations 14 Number of Distinct Observations 14

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

For additional insight, the user may want to consult a statistician.

Thallium

   95% Adjusted Gamma UCL 55.7

Note: DL/2 is not a recommended method.

AppChi2 13.58    95% KM (Chebyshev) UCL 89.48

   95% Gamma Approximate UCL 54.64

Theta star 116.8

Nu star 23.65 Potential UCLs to Use

k star 0.269 99% KM (Chebyshev) UCL 163.9



MLE of Mean 4.296

MLE of Standard Deviation 2.242

Gamma Distribution Test Data Distribution

k star (bias corrected) 3.671 Data do not follow a Discernable Distribution (0.05)

Theta Star 1.17

   95% Modified-t UCL (Johnson-1978) 5.446    99% Chebyshev (MVUE) UCL 9.634

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 6.605

   95% Adjusted-CLT UCL (Chen-1995) 5.574  97.5% Chebyshev (MVUE) UCL 7.627

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 5.407    95% H-UCL 5.548

Shapiro Wilk Critical Value 0.874 Shapiro Wilk Critical Value 0.874

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.745 Shapiro Wilk Test Statistic 0.851

Skewness 1.373

Relevant UCL Statistics

Std. Error of Mean 0.628

Coefficient of Variation 0.547

Median 3.385 SD of log Data 0.466

SD 2.349

Maximum 8.9 Maximum of Log Data 2.186

Mean 4.296 Mean of log Data 1.345

Raw Statistics Log-transformed Statistics

Minimum 2.23 Minimum of Log Data 0.802

Number of Valid Observations 14 Number of Distinct Observations 14

Number of Missing Values 2

 and Singh and Singh (2003).   For additional insight, the user may want to consult a statistician.

Uranium

General Statistics

or 95% Modified-t UCL 0.38

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

Potential UCL to Use Use 95% Student's-t UCL 0.376

   95% Approximate Gamma UCL 0.38

   95% Adjusted Gamma UCL 0.393

97.5% Chebyshev(Mean, Sd) UCL 0.588

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 0.763

Kolmogorov-Smirnov 5% Critical Value 0.23    95% BCA Bootstrap UCL 0.392

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 0.498

Anderson-Darling 5% Critical Value 0.74    95% Hall's Bootstrap UCL 0.415

Kolmogorov-Smirnov Test Statistic 0.268    95% Percentile Bootstrap UCL 0.37

Anderson-Darling Test Statistic 1.297    95% Bootstrap-t UCL 0.468



   95% Modified-t UCL (Johnson-1978) 167    99% Chebyshev (MVUE) UCL 289.6

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 188.8

   95% Adjusted-CLT UCL (Chen-1995) 175.2  97.5% Chebyshev (MVUE) UCL 222.8

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 165.3    95% H-UCL 155.5

Shapiro Wilk Critical Value 0.944 Shapiro Wilk Critical Value 0.944

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.608 Shapiro Wilk Test Statistic 0.889

Skewness 2.656

Relevant UCL Statistics

Std. Error of Mean 25.25

Coefficient of Variation 1.363

Median 53.1 SD of log Data 0.94

SD 167.5

Maximum 773 Maximum of Log Data 6.65

Mean 122.9 Mean of log Data 4.276

Raw Statistics Log-transformed Statistics

Minimum 22.2 Minimum of Log Data 3.1

Number of Valid Observations 44 Number of Distinct Observations 42

Number of Missing Values 8

 and Singh and Singh (2003).   For additional insight, the user may want to consult a statistician.

Vanadium

General Statistics

or 95% Modified-t UCL 5.446

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

Potential UCL to Use Use 95% Student's-t UCL 5.407

   95% Approximate Gamma UCL 5.492

   95% Adjusted Gamma UCL 5.678

97.5% Chebyshev(Mean, Sd) UCL 8.216

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 10.54

Kolmogorov-Smirnov 5% Critical Value 0.229    95% BCA Bootstrap UCL 5.577

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 7.032

Anderson-Darling 5% Critical Value 0.739    95% Hall's Bootstrap UCL 5.214

Kolmogorov-Smirnov Test Statistic 0.274    95% Percentile Bootstrap UCL 5.297

   95% Standard Bootstrap UCL 5.278

Anderson-Darling Test Statistic 1.165    95% Bootstrap-t UCL 5.768

Adjusted Level of Significance 0.0312    95% CLT UCL 5.328

Adjusted Chi Square Value 77.78    95% Jackknife UCL 5.407

nu star 102.8

Approximate Chi Square Value (.05) 80.4 Nonparametric Statistics



Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 498.1    95% H-UCL 508.8

Shapiro Wilk Critical Value 0.944 Shapiro Wilk Critical Value 0.944

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.66 Shapiro Wilk Test Statistic 0.95

Coefficient of Variation 1.282

Skewness 2.798

SD 482.1

Std. Error of Mean 72.67

Mean 376 Mean of log Data 5.401

Median 190 SD of log Data 0.98

Minimum 43 Minimum of Log Data 3.761

Maximum 2580 Maximum of Log Data 7.856

Number of Missing Values 8

Raw Statistics Log-transformed Statistics

Zinc

General Statistics

Number of Valid Observations 44 Number of Distinct Observations 41

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

 and Singh and Singh (2003).   For additional insight, the user may want to consult a statistician.

Potential UCL to Use Use 95% Chebyshev (Mean, Sd) UCL 232.9

   95% Approximate Gamma UCL 160.2

   95% Adjusted Gamma UCL 161.7

97.5% Chebyshev(Mean, Sd) UCL 280.5

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 374.1

Kolmogorov-Smirnov 5% Critical Value 0.137    95% BCA Bootstrap UCL 174.9

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 232.9

Anderson-Darling 5% Critical Value 0.776    95% Hall's Bootstrap UCL 177.6

Kolmogorov-Smirnov Test Statistic 0.205    95% Percentile Bootstrap UCL 166.9

   95% Standard Bootstrap UCL 164.1

Anderson-Darling Test Statistic 3.035    95% Bootstrap-t UCL 185.4

Adjusted Level of Significance 0.0445    95% CLT UCL 164.4

Adjusted Chi Square Value 67.67    95% Jackknife UCL 165.3

nu star 89.05

Approximate Chi Square Value (.05) 68.29 Nonparametric Statistics

MLE of Mean 122.9

MLE of Standard Deviation 122.1

Gamma Distribution Test Data Distribution

k star (bias corrected) 1.012 Data do not follow a Discernable Distribution (0.05)

Theta Star 121.4



Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

 and Singh and Singh (2003).   For additional insight, the user may want to consult a statistician.

ProUCL computes and outputs H-statistic based UCLs for historical reasons only.

H-statistic often results in unstable (both high and low) values of UCL95 as shown in examples in the Technical Guide.

It is therefore recommended to avoid the use of H-statistic based 95% UCLs.

Use of nonparametric methods are preferred to compute UCL95 for skewed data sets which do not follow a gamma distribution.

Potential UCL to Use Use 95% H-UCL 508.8

   95% Approximate Gamma UCL 489.4

   95% Adjusted Gamma UCL 493.8

97.5% Chebyshev(Mean, Sd) UCL 829.8

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 1099

Kolmogorov-Smirnov 5% Critical Value 0.137    95% BCA Bootstrap UCL 539.3

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 692.7

Anderson-Darling 5% Critical Value 0.776    95% Hall's Bootstrap UCL 573.2

Kolmogorov-Smirnov Test Statistic 0.178    95% Percentile Bootstrap UCL 497.2

   95% Standard Bootstrap UCL 494.9

Anderson-Darling Test Statistic 1.914    95% Bootstrap-t UCL 553.5

Adjusted Level of Significance 0.0445    95% CLT UCL 495.5

Adjusted Chi Square Value 68.64    95% Jackknife UCL 498.1

nu star 90.16

Approximate Chi Square Value (.05) 69.26 Nonparametric Statistics

MLE of Mean 376

MLE of Standard Deviation 371.4

Gamma Distribution Test Data Distribution

k star (bias corrected) 1.025 Data appear Lognormal at 5% Significance Level

Theta Star 367

   95% Modified-t UCL (Johnson-1978) 503.2    99% Chebyshev (MVUE) UCL 956.8

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 617.4

   95% Adjusted-CLT UCL (Chen-1995) 528.2  97.5% Chebyshev (MVUE) UCL 731.9



 

 
 
 
 
 
 
 
 
 
 

Ballard Mine Culturally Significant Upland Vegetation 



UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Warning:  There are only 5 Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough to draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 3

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 82.35%

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 14

Minimum Non-Detect 0.0688 Minimum Non-Detect -2.677

Maximum Non-Detect 0.374 Maximum Non-Detect -0.983

Mean of Detected 2.141 Mean of Detected -0.225

SD of Detected 2.505 SD of Detected 1.782

Minimum Detected 0.103 Minimum Detected -2.273

Maximum Detected 5.16 Maximum Detected 1.641

Percent Non-Detects 70.59%

Raw Statistics Log-transformed Statistics

Number of Valid Data 17 Number of Detected Data 5

Number of Distinct Detected Data 5 Number of Non-Detect Data 12

Arsenic

General Statistics

Warning: All observations are Non-Detects (NDs), therefore all statistics and estimates should also be NDs!

Specifically, sample mean, UCLs, UPLs, and other statistics are also NDs lying below the largest detection limit!

The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

The data set for variable Antimony was not processed!

Number of Distinct Detected Data 0 Number of Non-Detect Data 17

Percent Non-Detects 100.00%

Antimony

General Statistics

Number of Valid Data 17 Number of Detected Data 0

Full Precision   OFF

Confidence Coefficient   95%

Number of Bootstrap Operations   2000

General UCL Statistics for Data Sets with Non-Detects

User Selected Options

From File   CS Up Veg ProUCL Input.wst



Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

For additional insight, the user may want to consult a statistician.

   95% Adjusted Gamma UCL 4.546

Note: DL/2 is not a recommended method.

AppChi2 0.645    95% KM (t) UCL 1.428

   95% Gamma Approximate UCL 3.713    95% KM (Percentile Bootstrap) UCL 1.697

Theta star 5.633

Nu star 3.802 Potential UCLs to Use

SD 1.606 97.5% KM (Chebyshev) UCL 3.293

k star 0.112 99% KM (Chebyshev) UCL 4.829

Mean 0.63    95% KM (Percentile Bootstrap) UCL 1.697

Median 0.000001 95% KM (Chebyshev) UCL 2.511

Minimum 0.000001    95% KM (bootstrap t) UCL 5.016

Maximum 5.16    95% KM (BCA) UCL 4.639

Assuming Gamma Distribution    95% KM (z) UCL 1.386

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 1.327

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.415

   95% KM (t) UCL 1.428

K-S Test Statistic 0.705 Mean 0.704

5% K-S Critical Value 0.369 SD 1.529

A-D Test Statistic 0.452 Nonparametric Statistics

5% A-D Critical Value 0.705 Kaplan-Meier (KM) Method

nu star 3.824

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.382 Data appear Normal at 5% Significance Level

Theta Star 5.6

   95% H-UCL 49.74

   95% Percentile Bootstrap UCL 1.232

   95% BCA Bootstrap UCL 1.724

SD in Original Scale 1.605

   95% t UCL 1.312

SD in Log Scale 2.811

Mean in Original Scale 0.632

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE yields a negative mean Mean in Log Scale -4.21

   95% DL/2 (t) UCL 1.353    95%  H-Stat (DL/2) UCL 2.269

Mean 0.682 Mean -2.117

SD 1.586 SD 1.658

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

5% Shapiro Wilk Critical Value 0.762 5% Shapiro Wilk Critical Value 0.762

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Shapiro Wilk Test Statistic 0.777 Shapiro Wilk Test Statistic 0.889



Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

Potential UCL to Use Use 95% Approximate Gamma UCL 30.69

   95% Approximate Gamma UCL 30.69

   95% Adjusted Gamma UCL 31.51

97.5% Chebyshev(Mean, Sd) UCL 45.02

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 57.51

Kolmogorov-Smirnov 5% Critical Value 0.21    95% BCA Bootstrap UCL 30.27

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 38.66

Anderson-Darling 5% Critical Value 0.744    95% Hall's Bootstrap UCL 29.94

Kolmogorov-Smirnov Test Statistic 0.198    95% Percentile Bootstrap UCL 29.52

   95% Standard Bootstrap UCL 29.41

Anderson-Darling Test Statistic 0.585    95% Bootstrap-t UCL 31.45

Adjusted Level of Significance 0.0346    95% CLT UCL 29.5

Adjusted Chi Square Value 77.02    95% Jackknife UCL 29.84

nu star 101.3

Approximate Chi Square Value (.05) 79.07 Nonparametric Statistics

MLE of Mean 23.96

MLE of Standard Deviation 13.88

Gamma Distribution Test Data Distribution

k star (bias corrected) 2.979 Data appear Gamma Distributed at 5% Significance Level

Theta Star 8.041

   95% Modified-t UCL (Johnson-1978) 29.98    99% Chebyshev (MVUE) UCL 56.8

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 38.28

   95% Adjusted-CLT UCL (Chen-1995) 30.39  97.5% Chebyshev (MVUE) UCL 44.53

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 29.84    95% H-UCL 32.11

Shapiro Wilk Critical Value 0.892 Shapiro Wilk Critical Value 0.892

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.847 Shapiro Wilk Test Statistic 0.944

Skewness 1.011

Relevant UCL Statistics

Std. Error of Mean 3.373

Coefficient of Variation 0.58

Median 18.4 SD of log Data 0.551

SD 13.91

Maximum 50.8 Maximum of Log Data 3.928

Mean 23.96 Mean of log Data 3.03

Raw Statistics Log-transformed Statistics

Minimum 8.46 Minimum of Log Data 2.135

General Statistics

Number of Valid Observations 17 Number of Distinct Observations 16

Boron



Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.296

K-S Test Statistic 0.784 Mean 0.985

5% K-S Critical Value 0.225 SD 1.18

A-D Test Statistic 0.405 Nonparametric Statistics

5% A-D Critical Value 0.784 Kaplan-Meier (KM) Method

nu star 17.93

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.56 Data appear Gamma Distributed at 5% Significance Level

Theta Star 1.865

   95% H UCL 13.27

   95% Percentile Bootstrap UCL 1.465

   95% BCA Bootstrap UCL 1.548

   95% MLE (Tiku) UCL 1.434 SD in Original Scale 1.218

   95% t UCL 1.499

SD 1.234 SD in Log Scale 1.884

   95% MLE (t) UCL 1.465 Mean in Original Scale 0.984

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean 0.943 Mean in Log Scale -1.153

   95% DL/2 (t) UCL 1.5    95%  H-Stat (DL/2) UCL 10.65

Mean 0.984 Mean -1.12

SD 1.217 SD 1.816

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

5% Shapiro Wilk Critical Value 0.887 5% Shapiro Wilk Critical Value 0.887

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.802 Shapiro Wilk Test Statistic 0.929

Maximum Non-Detect 0.0249 Maximum Non-Detect -3.693

SD of Detected 1.23 SD of Detected 1.661

Minimum Non-Detect 0.0249 Minimum Non-Detect -3.693

Maximum Detected 3.83 Maximum Detected 1.343

Mean of Detected 1.045 Mean of Detected -0.915

Raw Statistics Log-transformed Statistics

Minimum Detected 0.0257 Minimum Detected -3.661

Number of Distinct Detected Data 16 Number of Non-Detect Data 1

Percent Non-Detects 5.88%

Cadmium

General Statistics

Number of Valid Data 17 Number of Detected Data 16

 and Singh and Singh (2003).   For additional insight, the user may want to consult a statistician.



Gamma Distribution Test Data Distribution

k star (bias corrected) 16.07 Data appear Normal at 5% Significance Level

Theta Star 0.0968

   95% Modified-t UCL (Johnson-1978) 1.701    99% Chebyshev (MVUE) UCL 2.477

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 1.961

   95% Adjusted-CLT UCL (Chen-1995) 1.687  97.5% Chebyshev (MVUE) UCL 2.135

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 1.702    95% H-UCL 1.743

Shapiro Wilk Critical Value 0.892 Shapiro Wilk Critical Value 0.892

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.98 Shapiro Wilk Test Statistic 0.944

Skewness -0.299

Relevant UCL Statistics

Std. Error of Mean 0.0839

Coefficient of Variation 0.222

Median 1.57 SD of log Data 0.242

SD 0.346

Maximum 2.14 Maximum of Log Data 0.761

Mean 1.556 Mean of log Data 0.416

Raw Statistics Log-transformed Statistics

Minimum 0.848 Minimum of Log Data -0.165

General Statistics

Number of Valid Observations 17 Number of Distinct Observations 15

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

For additional insight, the user may want to consult a statistician.

Chromium

   95% Adjusted Gamma UCL 2.424

Note: DL/2 is not a recommended method.

AppChi2 5.533    95% KM (Chebyshev) UCL 2.274

   95% Gamma Approximate UCL 2.215

Theta star 2.683

Nu star 12.46 Potential UCLs to Use

SD 1.218 97.5% KM (Chebyshev) UCL 2.831

k star 0.367 99% KM (Chebyshev) UCL 3.927

Mean 0.983    95% KM (Percentile Bootstrap) UCL 1.476

Median 0.388 95% KM (Chebyshev) UCL 2.274

Minimum 0.000001    95% KM (bootstrap t) UCL 1.649

Maximum 3.83    95% KM (BCA) UCL 1.495

Assuming Gamma Distribution    95% KM (z) UCL 1.471

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 1.5

   95% KM (t) UCL 1.501



The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 100.00%

Warning: Data set has only 2 Distinct Detected Values.

This may not be adequate enough to compute meaningful and reliable test statistics and estimates.

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 17

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 0

Maximum Non-Detect 0.623 Maximum Non-Detect -0.473

SD of Detected 0.0205 SD of Detected 0.113

Minimum Non-Detect 0.115 Minimum Non-Detect -2.163

Maximum Detected 0.197 Maximum Detected -1.625

Mean of Detected 0.183 Mean of Detected -1.704

Raw Statistics Log-transformed Statistics

Minimum Detected 0.168 Minimum Detected -1.784

Number of Distinct Detected Data 2 Number of Non-Detect Data 15

Percent Non-Detects 88.24%

General Statistics

Number of Valid Data 17 Number of Detected Data 2

(e.g., Chen, Johnson, Lognormal, and Gamma) may not be

reliable.  Chen's and Johnson's methods provide

adjustments for positvely skewed data sets.

Cobalt

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

 and Singh and Singh (2003).   For additional insight, the user may want to consult a statistician.

Note: For highly negative-skewed data, confidence limits

Potential UCL to Use Use 95% Student's-t UCL 1.702

   95% Approximate Gamma UCL 1.724

   95% Adjusted Gamma UCL 1.742

97.5% Chebyshev(Mean, Sd) UCL 2.08

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 2.39

Kolmogorov-Smirnov 5% Critical Value 0.209    95% BCA Bootstrap UCL 1.678

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 1.921

Anderson-Darling 5% Critical Value 0.738    95% Hall's Bootstrap UCL 1.691

Kolmogorov-Smirnov Test Statistic 0.102    95% Percentile Bootstrap UCL 1.691

   95% Standard Bootstrap UCL 1.691

Anderson-Darling Test Statistic 0.273    95% Bootstrap-t UCL 1.697

Adjusted Level of Significance 0.0346    95% CLT UCL 1.694

Adjusted Chi Square Value 487.7    95% Jackknife UCL 1.702

nu star 546.2

Approximate Chi Square Value (.05) 493 Nonparametric Statistics

MLE of Mean 1.556

MLE of Standard Deviation 0.388



SD     N/A    97.5% KM (Chebyshev) UCL 0.188

Mean     N/A       95% KM (Percentile Bootstrap) UCL     N/A    

Median     N/A    95% KM (Chebyshev) UCL 0.182

Minimum     N/A       95% KM (bootstrap t) UCL     N/A    

Maximum     N/A       95% KM (BCA) UCL 0.197

Assuming Gamma Distribution    95% KM (z) UCL 0.175

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.189

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.00282

   95% KM (t) UCL 0.175

K-S Test Statistic     N/A    Mean 0.17

5% K-S Critical Value     N/A    SD 0.00747

A-D Test Statistic     N/A    Nonparametric Statistics

5% A-D Critical Value     N/A    Kaplan-Meier (KM) Method

nu star     N/A    

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected)     N/A    Data do not follow a Discernable Distribution (0.05)

Theta Star     N/A    

   95% H-UCL     N/A    

   95% Percentile Bootstrap UCL     N/A    

   95% BCA Bootstrap UCL     N/A    

SD in Original Scale     N/A    

   95% t UCL     N/A    

SD in Log Scale     N/A    

Mean in Original Scale     N/A    

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale     N/A    

   95% DL/2 (t) UCL 0.161    95%  H-Stat (DL/2) UCL 0.17

Mean 0.119 Mean -2.381

SD 0.0992 SD 0.679

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

5% Shapiro Wilk Critical Value     N/A    5% Shapiro Wilk Critical Value     N/A    

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic     N/A    Shapiro Wilk Test Statistic     N/A    

It is necessary to have 4 or more Distinct Values for bootstrap methods.

However, results obtained using 4 to 9 distinct values may not be reliable.

It is recommended to have 10 to 15 or more observations for accurate and meaningful results and estimates.

Unless Data Quality Objectives (DQOs) have been met, it is suggested to collect additional observations.

The number of detected data may not be adequate enough to perform GOF tests, bootstrap, and ROS methods.

Those methods will return a 'N/A' value on your output display!



   95% Standard Bootstrap UCL 8.948

Anderson-Darling Test Statistic 0.674    95% Bootstrap-t UCL 9.709

Adjusted Level of Significance 0.0346    95% CLT UCL 9.024

Adjusted Chi Square Value 139.6    95% Jackknife UCL 9.111

nu star 171.7

Approximate Chi Square Value (.05) 142.4 Nonparametric Statistics

MLE of Mean 7.598

MLE of Standard Deviation 3.381

Gamma Distribution Test Data Distribution

k star (bias corrected) 5.051 Data appear Gamma Distributed at 5% Significance Level

Theta Star 1.504

   95% Modified-t UCL (Johnson-1978) 9.171    99% Chebyshev (MVUE) UCL 15.11

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 10.86

   95% Adjusted-CLT UCL (Chen-1995) 9.405  97.5% Chebyshev (MVUE) UCL 12.29

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 9.111    95% H-UCL 9.243

Shapiro Wilk Critical Value 0.892 Shapiro Wilk Critical Value 0.892

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.827 Shapiro Wilk Test Statistic 0.944

Skewness 1.695

Relevant UCL Statistics

Std. Error of Mean 0.867

Coefficient of Variation 0.471

Median 6.34 SD of log Data 0.406

SD 3.575

Maximum 17.7 Maximum of Log Data 2.874

Mean 7.598 Mean of log Data 1.943

Raw Statistics Log-transformed Statistics

Minimum 3.47 Minimum of Log Data 1.244

General Statistics

Number of Valid Observations 17 Number of Distinct Observations 17

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

For additional insight, the user may want to consult a statistician.

Copper

   95% Adjusted Gamma UCL     N/A

Note: DL/2 is not a recommended method.

AppChi2     N/A       95% KM (t) UCL 0.175

   95% Gamma Approximate UCL     N/A       95% KM (% Bootstrap) UCL     N/A    

Theta star     N/A    

Nu star     N/A    Potential UCLs to Use

k star     N/A    99% KM (Chebyshev) UCL 0.198



Adjusted Level of Significance 0.0346    95% CLT UCL 161.4

nu star 24.08

Approximate Chi Square Value (.05) 13.91 Nonparametric Statistics

MLE of Mean 103.8

MLE of Standard Deviation 123.4

Gamma Distribution Test Data Distribution

k star (bias corrected) 0.708 Data appear Gamma Distributed at 5% Significance Level

Theta Star 146.6

   95% Modified-t UCL (Johnson-1978) 168.2    99% Chebyshev (MVUE) UCL 426.1

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 241.9

   95% Adjusted-CLT UCL (Chen-1995) 182.4  97.5% Chebyshev (MVUE) UCL 304

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 164.9    95% H-UCL 263.2

Shapiro Wilk Critical Value 0.892 Shapiro Wilk Critical Value 0.892

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.683 Shapiro Wilk Test Statistic 0.945

Skewness 2.32

Relevant UCL Statistics

Std. Error of Mean 34.98

Coefficient of Variation 1.389

Median 42.1 SD of log Data 1.219

SD 144.2

Maximum 559 Maximum of Log Data 6.326

Mean 103.8 Mean of log Data 3.913

Raw Statistics Log-transformed Statistics

Minimum 9.93 Minimum of Log Data 2.296

Manganese

General Statistics

Number of Valid Observations 17 Number of Distinct Observations 17

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

 and Singh and Singh (2003).   For additional insight, the user may want to consult a statistician.

Potential UCL to Use Use 95% Approximate Gamma UCL 9.161

   95% Approximate Gamma UCL 9.161

   95% Adjusted Gamma UCL 9.344

97.5% Chebyshev(Mean, Sd) UCL 13.01

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 16.22

Kolmogorov-Smirnov 5% Critical Value 0.21    95% BCA Bootstrap UCL 9.462

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 11.38

Anderson-Darling 5% Critical Value 0.741    95% Hall's Bootstrap UCL 10.29

Kolmogorov-Smirnov Test Statistic 0.174    95% Percentile Bootstrap UCL 9.048



5% Shapiro Wilk Critical Value 0.818 5% Shapiro Wilk Critical Value 0.818

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.716 Shapiro Wilk Test Statistic 0.929

the resulting calculations may not be reliable enough to draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

UCL Statistics

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 87.50%

Warning:  There are only 8 Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 14

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 2

Maximum Non-Detect 0.0489 Maximum Non-Detect -3.018

SD of Detected 0.0358 SD of Detected 0.648

Minimum Non-Detect 0.00954 Minimum Non-Detect -4.652

Maximum Detected 0.127 Maximum Detected -2.064

Mean of Detected 0.0432 Mean of Detected -3.355

Raw Statistics Log-transformed Statistics

Minimum Detected 0.0151 Minimum Detected -4.193

Number of Distinct Detected Data 8 Number of Non-Detect Data 8

Number of Missing Values 1 Percent Non-Detects 50.00%

Mercury

General Statistics

Number of Valid Data 16 Number of Detected Data 8

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

 and Singh and Singh (2003).   For additional insight, the user may want to consult a statistician.

Potential UCL to Use Use 95% Approximate Gamma UCL 179.8

   95% Approximate Gamma UCL 179.8

   95% Adjusted Gamma UCL 190.8

97.5% Chebyshev(Mean, Sd) UCL 322.3

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 451.9

Kolmogorov-Smirnov 5% Critical Value 0.217    95% BCA Bootstrap UCL 188

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 256.3

Anderson-Darling 5% Critical Value 0.774    95% Hall's Bootstrap UCL 269.1

Kolmogorov-Smirnov Test Statistic 0.204    95% Percentile Bootstrap UCL 162.9

   95% Standard Bootstrap UCL 159.6

Anderson-Darling Test Statistic 0.739    95% Bootstrap-t UCL 219.8

Adjusted Chi Square Value 13.1    95% Jackknife UCL 164.9



General Statistics

Number of Valid Data 17 Number of Detected Data 3

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

For additional insight, the user may want to consult a statistician.

Molybdenum

   95% Adjusted Gamma UCL 0.101

Note: DL/2 is not a recommended method.

AppChi2 1.39    95% KM (t) UCL 0.0424

   95% Gamma Approximate UCL 0.0854

Theta star 0.126

Nu star 5.5 Potential UCLs to Use

SD 0.0331 97.5% KM (Chebyshev) UCL 0.0755

k star 0.172 99% KM (Chebyshev) UCL 0.103

Mean 0.0216    95% KM (Percentile Bootstrap) UCL 0.0439

Median 0.00755 95% KM (Chebyshev) UCL 0.0616

Minimum 0.000001    95% KM (bootstrap t) UCL 0.0584

Maximum 0.127    95% KM (BCA) UCL 0.0489

Assuming Gamma Distribution    95% KM (z) UCL 0.0416

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.0407

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.00737

   95% KM (t) UCL 0.0424

K-S Test Statistic 0.723 Mean 0.0295

5% K-S Critical Value 0.297 SD 0.0275

A-D Test Statistic 0.53 Nonparametric Statistics

5% A-D Critical Value 0.723 Kaplan-Meier (KM) Method

nu star 26.43

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 1.652 Data appear Gamma Distributed at 5% Significance Level

Theta Star 0.0261

   95% H-UCL 0.0449

   95% Percentile Bootstrap UCL 0.0395

   95% BCA Bootstrap UCL 0.0445

SD in Original Scale 0.0305

   95% t UCL 0.039

SD in Log Scale 0.899

Mean in Original Scale 0.0256

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale -4.099

   95% DL/2 (t) UCL 0.0391    95%  H-Stat (DL/2) UCL 0.056

Mean 0.0256 Mean -4.194

SD 0.0308 SD 1.053

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method



nu star     N/A    

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected)     N/A    Data appear Normal at 5% Significance Level

Theta Star     N/A    

   95% H UCL 1.323

   95% Percentile Bootstrap UCL 1.304

   95% BCA Bootstrap UCL 1.338

   95% MLE (Tiku) UCL 1.635 SD in Original Scale 0.398

   95% t UCL 1.314

SD 0.645 SD in Log Scale 0.31

   95% MLE (t) UCL 1.189 Mean in Original Scale 1.145

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean 0.915 Mean in Log Scale 0.087

   95% DL/2 (t) UCL 1.137    95%  H-Stat (DL/2) UCL 1.114

Mean 0.942 Mean -0.138

SD 0.46 SD 0.37

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

5% Shapiro Wilk Critical Value 0.767 5% Shapiro Wilk Critical Value 0.767

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.932 Shapiro Wilk Test Statistic 0.945

Those methods will return a 'N/A' value on your output display!

It is necessary to have 4 or more Distinct Values for bootstrap methods.

However, results obtained using 4 to 9 distinct values may not be reliable.

It is recommended to have 10 to 15 or more observations for accurate and meaningful results and estimates.

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 82.35%

Warning:  There are only 3 Distinct Detected Values in this data set

The number of detected data may not be adequate enough to perform GOF tests, bootstrap, and ROS methods.

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 14

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 3

Maximum Non-Detect 1.5 Maximum Non-Detect 0.405

SD of Detected 0.233 SD of Detected 0.121

Minimum Non-Detect 1.41 Minimum Non-Detect 0.344

Maximum Detected 2.15 Maximum Detected 0.765

Mean of Detected 1.89 Mean of Detected 0.632

Raw Statistics Log-transformed Statistics

Minimum Detected 1.7 Minimum Detected 0.531

Number of Distinct Detected Data 3 Number of Non-Detect Data 14

Percent Non-Detects 82.35%



   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 4.499

   95% Adjusted-CLT UCL (Chen-1995) 3.529  97.5% Chebyshev (MVUE) UCL 5.364

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 3.329    95% H-UCL 3.814

Shapiro Wilk Critical Value 0.892 Shapiro Wilk Critical Value 0.892

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.809 Shapiro Wilk Test Statistic 0.981

Skewness 2.029

Relevant UCL Statistics

Std. Error of Mean 0.471

Coefficient of Variation 0.775

Median 2 SD of log Data 0.713

SD 1.942

Maximum 8.59 Maximum of Log Data 2.151

Mean 2.507 Mean of log Data 0.68

Raw Statistics Log-transformed Statistics

Minimum 0.565 Minimum of Log Data -0.571

General Statistics

Number of Valid Observations 17 Number of Distinct Observations 17

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

For additional insight, the user may want to consult a statistician.

Nickel

   95% Adjusted Gamma UCL     N/A

Note: DL/2 is not a recommended method.

AppChi2     N/A       95% KM (t) UCL 1.789

   95% Gamma Approximate UCL     N/A       95% KM (Percentile Bootstrap) UCL     N/A    

Theta star     N/A    

Nu star     N/A    Potential UCLs to Use

SD     N/A    97.5% KM (Chebyshev) UCL 1.934

k star     N/A    99% KM (Chebyshev) UCL 2.052

Mean     N/A       95% KM (Percentile Bootstrap) UCL     N/A    

Median     N/A    95% KM (Chebyshev) UCL 1.873

Minimum     N/A       95% KM (bootstrap t) UCL 1.793

Maximum     N/A       95% KM (BCA) UCL 2.15

Assuming Gamma Distribution    95% KM (z) UCL 1.786

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 1.817

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.032

   95% KM (t) UCL 1.789

K-S Test Statistic     N/A    Mean 1.734

5% K-S Critical Value     N/A    SD 0.108

A-D Test Statistic     N/A    Nonparametric Statistics

5% A-D Critical Value     N/A    Kaplan-Meier (KM) Method



Assuming Normal Distribution Assuming Lognormal Distribution

Shapiro Wilk Critical Value 0.892 Shapiro Wilk Critical Value 0.892

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.306 Shapiro Wilk Test Statistic 0.768

Skewness 4.071

Relevant UCL Statistics

Std. Error of Mean 11.02

Coefficient of Variation 3.408

Median 1.76 SD of log Data 1.511

SD 45.45

Maximum 189 Maximum of Log Data 5.242

Mean 13.34 Mean of log Data 0.57

Raw Statistics Log-transformed Statistics

Minimum 0.365 Minimum of Log Data -1.008

Selenium

General Statistics

Number of Valid Observations 17 Number of Distinct Observations 17

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

 and Singh and Singh (2003).   For additional insight, the user may want to consult a statistician.

Potential UCL to Use Use 95% Approximate Gamma UCL 3.443

   95% Approximate Gamma UCL 3.443

   95% Adjusted Gamma UCL 3.561

97.5% Chebyshev(Mean, Sd) UCL 5.448

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 7.193

Kolmogorov-Smirnov 5% Critical Value 0.211    95% BCA Bootstrap UCL 3.554

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 4.56

Anderson-Darling 5% Critical Value 0.748    95% Hall's Bootstrap UCL 6.725

Kolmogorov-Smirnov Test Statistic 0.113    95% Percentile Bootstrap UCL 3.295

   95% Standard Bootstrap UCL 3.275

Anderson-Darling Test Statistic 0.243    95% Bootstrap-t UCL 3.791

Adjusted Level of Significance 0.0346    95% CLT UCL 3.282

Adjusted Chi Square Value 45.12    95% Jackknife UCL 3.329

nu star 64.09

Approximate Chi Square Value (.05) 46.68 Nonparametric Statistics

MLE of Mean 2.507

MLE of Standard Deviation 1.826

Gamma Distribution Test Data Distribution

k star (bias corrected) 1.885 Data appear Gamma Distributed at 5% Significance Level

Theta Star 1.33

   95% Modified-t UCL (Johnson-1978) 3.368    99% Chebyshev (MVUE) UCL 7.064



Number of Distinct Detected Data 2 Number of Non-Detect Data 15

Thallium

General Statistics

Number of Valid Data 17 Number of Detected Data 2

Warning: Only one distinct data value was detected! ProUCL (or any other software) should not be used on such a data set!

It is suggested to use alternative site specific values determined by the Project Team to estimate environmental parameters (e.g., EPC, BTV).

The data set for variable Silver was not processed!

Number of Distinct Detected Data 1 Number of Non-Detect Data 16

Percent Non-Detects 94.12%

Silver

General Statistics

Number of Valid Data 17 Number of Detected Data 1

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

 and Singh and Singh (2003).   For additional insight, the user may want to consult a statistician.

Potential UCL to Use Use 99% Chebyshev (Mean, Sd) UCL 123

   95% Approximate Gamma UCL 32.52

   95% Adjusted Gamma UCL 35.92

97.5% Chebyshev(Mean, Sd) UCL 82.17

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 123

Kolmogorov-Smirnov 5% Critical Value 0.226    95% BCA Bootstrap UCL 46.52

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 61.38

Anderson-Darling 5% Critical Value 0.834    95% Hall's Bootstrap UCL 214.2

Kolmogorov-Smirnov Test Statistic 0.444    95% Percentile Bootstrap UCL 34.54

   95% Standard Bootstrap UCL 30.64

Anderson-Darling Test Statistic 3.414    95% Bootstrap-t UCL 777.5

Adjusted Level of Significance 0.0346    95% CLT UCL 31.47

Adjusted Chi Square Value 3.979    95% Jackknife UCL 32.58

nu star 10.72

Approximate Chi Square Value (.05) 4.395 Nonparametric Statistics

MLE of Mean 13.34

MLE of Standard Deviation 23.75

Gamma Distribution Test Data Distribution

k star (bias corrected) 0.315 Data do not follow a Discernable Distribution (0.05)

Theta Star 42.31

   95% Modified-t UCL (Johnson-1978) 34.39    99% Chebyshev (MVUE) UCL 25.69

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 14

   95% Adjusted-CLT UCL (Chen-1995) 43.09  97.5% Chebyshev (MVUE) UCL 17.95

   95% Student's-t UCL 32.58    95% H-UCL 20.78



Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% H-UCL     N/A    

   95% Percentile Bootstrap UCL     N/A    

   95% BCA Bootstrap UCL     N/A    

SD in Original Scale     N/A    

   95% t UCL     N/A    

SD in Log Scale     N/A    

Mean in Original Scale     N/A    

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale     N/A    

   95% DL/2 (t) UCL 0.00685    95%  H-Stat (DL/2) UCL 0.00658

Mean 0.00576 Mean -5.214

SD 0.00257 SD 0.307

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

5% Shapiro Wilk Critical Value     N/A    5% Shapiro Wilk Critical Value     N/A    

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic     N/A    Shapiro Wilk Test Statistic     N/A    

It is necessary to have 4 or more Distinct Values for bootstrap methods.

However, results obtained using 4 to 9 distinct values may not be reliable.

It is recommended to have 10 to 15 or more observations for accurate and meaningful results and estimates.

The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

Unless Data Quality Objectives (DQOs) have been met, it is suggested to collect additional observations.

The number of detected data may not be adequate enough to perform GOF tests, bootstrap, and ROS methods.

Those methods will return a 'N/A' value on your output display!

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 88.24%

Warning: Data set has only 2 Distinct Detected Values.

This may not be adequate enough to compute meaningful and reliable test statistics and estimates.

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 15

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 2

Maximum Non-Detect 0.01 Maximum Non-Detect -4.605

SD of Detected 0.00318 SD of Detected 0.263

Minimum Non-Detect 0.00917 Minimum Non-Detect -4.692

Maximum Detected 0.0145 Maximum Detected -4.234

Mean of Detected 0.0123 Mean of Detected -4.419

Raw Statistics Log-transformed Statistics

Minimum Detected 0.01 Minimum Detected -4.605

Percent Non-Detects 88.24%



Percent Non-Detects 17.65%

Number of Valid Data 17 Number of Detected Data 14

Number of Distinct Detected Data 14 Number of Non-Detect Data 3

Vanadium

General Statistics

Warning: All observations are Non-Detects (NDs), therefore all statistics and estimates should also be NDs!

Specifically, sample mean, UCLs, UPLs, and other statistics are also NDs lying below the largest detection limit!

The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

The data set for variable Uranium, total was not processed!

Number of Distinct Detected Data 0 Number of Non-Detect Data 17

Percent Non-Detects 100.00%

General Statistics

Number of Valid Data 17 Number of Detected Data 0

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

For additional insight, the user may want to consult a statistician.

Uranium, total

   95% Adjusted Gamma UCL     N/A

Note: DL/2 is not a recommended method.

AppChi2     N/A       95% KM (t) UCL 0.0109

   95% Gamma Approximate UCL     N/A       95% KM (% Bootstrap) UCL     N/A    

Theta star     N/A    

Nu star     N/A    Potential UCLs to Use

SD     N/A    97.5% KM (Chebyshev) UCL 0.0125

k star     N/A    99% KM (Chebyshev) UCL 0.0139

Mean     N/A       95% KM (Percentile Bootstrap) UCL     N/A    

Median     N/A    95% KM (Chebyshev) UCL 0.0118

Minimum     N/A       95% KM (bootstrap t) UCL     N/A    

Maximum     N/A       95% KM (BCA) UCL     N/A    

Assuming Gamma Distribution    95% KM (z) UCL 0.0109

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.0133

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.0003632

   95% KM (t) UCL 0.0109

K-S Test Statistic     N/A    Mean 0.0103

5% K-S Critical Value     N/A    SD 0.00106

A-D Test Statistic     N/A    Nonparametric Statistics

5% A-D Critical Value     N/A    Kaplan-Meier (KM) Method

nu star     N/A    

k star (bias corrected)     N/A    Data do not follow a Discernable Distribution (0.05)

Theta Star     N/A    



Mean 0.498    95% KM (Percentile Bootstrap) UCL 0.559

Minimum 0.232    95% KM (bootstrap t) UCL 0.571

Maximum 0.854    95% KM (BCA) UCL 0.562

Assuming Gamma Distribution    95% KM (z) UCL 0.558

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.562

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.0433

   95% KM (t) UCL 0.562

K-S Test Statistic 0.736 Mean 0.487

5% K-S Critical Value 0.229 SD 0.169

A-D Test Statistic 0.595 Nonparametric Statistics

5% A-D Critical Value 0.736 Kaplan-Meier (KM) Method

nu star 187.4

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 6.695 Data appear Normal at 5% Significance Level

Theta Star 0.0754

   95% H-UCL 0.571

   95% Percentile Bootstrap UCL 0.555

   95% BCA Bootstrap UCL 0.561

SD in Original Scale 0.17

   95% t UCL 0.56

SD in Log Scale 0.33

Mean in Original Scale 0.488

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale -0.77

   95% DL/2 (t) UCL 0.548    95%  H-Stat (DL/2) UCL 0.561

Mean 0.47 Mean -0.819

SD 0.183 SD 0.366

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

5% Shapiro Wilk Critical Value 0.874 5% Shapiro Wilk Critical Value 0.874

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.892 Shapiro Wilk Test Statistic 0.934

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 4

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 76.47%

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 13

Minimum Non-Detect 0.612 Minimum Non-Detect -0.491

Maximum Non-Detect 0.623 Maximum Non-Detect -0.473

Mean of Detected 0.505 Mean of Detected -0.744

SD of Detected 0.184 SD of Detected 0.361

Minimum Detected 0.232 Minimum Detected -1.461

Maximum Detected 0.854 Maximum Detected -0.158

Raw Statistics Log-transformed Statistics



Adjusted Level of Significance 0.0346    95% CLT UCL 65.47

Adjusted Chi Square Value 48.23    95% Jackknife UCL 66.44

nu star 67.79

Approximate Chi Square Value (.05) 49.84 Nonparametric Statistics

MLE of Mean 49.71

MLE of Standard Deviation 35.2

Gamma Distribution Test Data Distribution

k star (bias corrected) 1.994 Data Follow Appr. Gamma Distribution at 5% Significance Level

Theta Star 24.93

   95% Modified-t UCL (Johnson-1978) 67.26    99% Chebyshev (MVUE) UCL 132.1

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 85.32

   95% Adjusted-CLT UCL (Chen-1995) 70.76  97.5% Chebyshev (MVUE) UCL 101.1

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 66.44    95% H-UCL 71.93

Shapiro Wilk Critical Value 0.892 Shapiro Wilk Critical Value 0.892

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.765 Shapiro Wilk Test Statistic 0.968

Skewness 2.132

Relevant UCL Statistics

Std. Error of Mean 9.583

Coefficient of Variation 0.795

Median 35.5 SD of log Data 0.669

SD 39.51

Maximum 172 Maximum of Log Data 5.147

Mean 49.71 Mean of log Data 3.681

Raw Statistics Log-transformed Statistics

Minimum 11 Minimum of Log Data 2.398

General Statistics

Number of Valid Observations 17 Number of Distinct Observations 17

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

For additional insight, the user may want to consult a statistician.

Zinc

   95% Adjusted Gamma UCL 0.583

Note: DL/2 is not a recommended method.

AppChi2 247    95% KM (t) UCL 0.562

   95% Gamma Approximate UCL 0.575    95% KM (Percentile Bootstrap) UCL 0.559

Theta star 0.0593

Nu star 285.2 Potential UCLs to Use

SD 0.167 97.5% KM (Chebyshev) UCL 0.757

k star 8.387 99% KM (Chebyshev) UCL 0.918

Median 0.464 95% KM (Chebyshev) UCL 0.675



Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

 and Singh and Singh (2003).   For additional insight, the user may want to consult a statistician.

Potential UCL to Use Use 95% Approximate Gamma UCL 67.61

   95% Approximate Gamma UCL 67.61

   95% Adjusted Gamma UCL 69.87

97.5% Chebyshev(Mean, Sd) UCL 109.6

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 145.1

Kolmogorov-Smirnov 5% Critical Value 0.211    95% BCA Bootstrap UCL 71.36

Data follow Appr. Gamma Distribution at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 91.48

Anderson-Darling 5% Critical Value 0.748    95% Hall's Bootstrap UCL 132.6

Kolmogorov-Smirnov Test Statistic 0.228    95% Percentile Bootstrap UCL 66.04

   95% Standard Bootstrap UCL 64.88

Anderson-Darling Test Statistic 0.614    95% Bootstrap-t UCL 80.48



 

 
 
 
 
 
 
 
 
 
 

Ballard Mine Non-Culturally Significant Upland Vegetation 



Mean 0.7 Mean -1.415

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

5% Lilliefors Critical Value 0.0886 5% Lilliefors Critical Value 0.0886

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Lilliefors Test Statistic 0.373 Lilliefors Test Statistic 0.102

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 4

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 96.40%

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 107

Minimum Non-Detect 0.0688 Minimum Non-Detect -2.677

Maximum Non-Detect 6.72 Maximum Non-Detect 1.905

Mean of Detected 0.74 Mean of Detected -1.251

SD of Detected 2.055 SD of Detected 1.053

Minimum Detected 0.075 Minimum Detected -2.59

Maximum Detected 14.2 Maximum Detected 2.653

Number of Missing Values 65 Percent Non-Detects 9.91%

Raw Statistics Log-transformed Statistics

Number of Valid Data 111 Number of Detected Data 100

Number of Distinct Detected Data 96 Number of Non-Detect Data 11

Arsenic

General Statistics

Warning: All observations are Non-Detects (NDs), therefore all statistics and estimates should also be NDs!

Specifically, sample mean, UCLs, UPLs, and other statistics are also NDs lying below the largest detection limit!

The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

The data set for variable Antimony was not processed!

Number of Distinct Detected Data 0 Number of Non-Detect Data 111

Number of Missing Values 65 Percent Non-Detects 100.00%

Antimony

General Statistics

Number of Valid Data 111 Number of Detected Data 0

Full Precision   OFF

Confidence Coefficient   95%

Number of Bootstrap Operations   2000

General UCL Statistics for Data Sets with Non-Detects

User Selected Options

From File   Not CS Up Veg ProUCL Input.wst



Number of Distinct Detected Data 101 Number of Non-Detect Data 5

Number of Missing Values 65 Percent Non-Detects 4.50%

General Statistics

Number of Valid Data 111 Number of Detected Data 106

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

For additional insight, the user may want to consult a statistician.

Boron

   95% Adjusted Gamma UCL 0.899

Note: DL/2 is not a recommended method.

AppChi2 56.06    95% KM (Chebyshev) UCL 1.487

   95% Gamma Approximate UCL 0.896

Theta star 1.982

Nu star 75.01 Potential UCLs to Use

SD 1.961 97.5% KM (Chebyshev) UCL 1.838

k star 0.338 99% KM (Chebyshev) UCL 2.527

Mean 0.67    95% KM (Percentile Bootstrap) UCL 1.02

Median 0.225 95% KM (Chebyshev) UCL 1.487

Minimum 0.000001    95% KM (bootstrap t) UCL 1.27

Maximum 14.2    95% KM (BCA) UCL 1.04

Assuming Gamma Distribution    95% KM (z) UCL 0.982

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.984

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.186

   95% KM (t) UCL 0.985

K-S Test Statistic 0.805 Mean 0.676

5% K-S Critical Value 0.0936 SD 1.95

A-D Test Statistic 11.17 Nonparametric Statistics

5% A-D Critical Value 0.805 Kaplan-Meier (KM) Method

nu star 126.3

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.631 Data do not follow a Discernable Distribution (0.05)

Theta Star 1.171

   95% H-UCL 0.621

   95% Percentile Bootstrap UCL 0.975

   95% BCA Bootstrap UCL 1.116

SD in Original Scale 1.96

   95% t UCL 0.98

SD in Log Scale 1.189

Mean in Original Scale 0.671

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE yields a negative mean Mean in Log Scale -1.456

   95% DL/2 (t) UCL 1.011    95%  H-Stat (DL/2) UCL 0.646

SD 1.976 SD 1.189



Median 7.59 95% KM (Chebyshev) UCL 12.89

Maximum 44.1    95% KM (BCA) UCL 11.01

Mean 9.699    95% KM (Percentile Bootstrap) UCL 11.03

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 10.98

Minimum 0.000001    95% KM (bootstrap t) UCL 11.2

   95% KM (t) UCL 10.98

Assuming Gamma Distribution    95% KM (z) UCL 10.97

5% K-S Critical Value 0.0889 SD 7.404

Data follow Appr. Gamma Distribution at 5% Significance Level SE of Mean 0.706

5% A-D Critical Value 0.763 Kaplan-Meier (KM) Method

K-S Test Statistic 0.763 Mean 9.81

A-D Test Statistic 1.165 Nonparametric Statistics

Theta Star 4.501

nu star 478.4

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 2.256 Data Follow Appr. Gamma Distribution at 5% Significance Level

   95% BCA Bootstrap UCL 11.13

   95% H UCL 11.39

   95% t UCL 10.95

   95% Percentile Bootstrap UCL 11.03

   95% MLE (t) UCL 10.83 Mean in Original Scale 9.771

   95% MLE (Tiku) UCL 10.77 SD in Original Scale 7.479

Mean 9.624 Mean in Log Scale 2.014

SD 7.671 SD in Log Scale 0.744

Maximum Likelihood Estimate(MLE) Method Log ROS Method

SD 7.499 SD 0.772

   95% DL/2 (t) UCL 10.93    95%  H-Stat (DL/2) UCL 11.57

DL/2 Substitution Method DL/2 Substitution Method

Mean 9.754 Mean 2.002

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

Lilliefors Test Statistic 0.157 Lilliefors Test Statistic 0.056

5% Lilliefors Critical Value 0.0861 5% Lilliefors Critical Value 0.0861

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 4.50%

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 5

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 106

Maximum Non-Detect 2.48 Maximum Non-Detect 0.908

SD of Detected 7.435 SD of Detected 0.68

Minimum Non-Detect 2.38 Minimum Non-Detect 0.867

Maximum Detected 44.1 Maximum Detected 3.786

Mean of Detected 10.16 Mean of Detected 2.087

Raw Statistics Log-transformed Statistics

Minimum Detected 2.48 Minimum Detected 0.908



Adjusted Level of Significance 0.0479    95% CLT UCL 1.342

Adjusted Chi Square Value 320.1    95% Jackknife UCL 1.343

nu star 363.8

Approximate Chi Square Value (.05) 320.6 Nonparametric Statistics

MLE of Mean 1.187

MLE of Standard Deviation 0.931

Gamma Distribution Test Data Distribution

k star (bias corrected) 1.624 Data appear Gamma Distributed at 5% Significance Level

Theta Star 0.731

   95% Modified-t UCL (Johnson-1978) 1.346    99% Chebyshev (MVUE) UCL 2.339

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 1.71

   95% Adjusted-CLT UCL (Chen-1995) 1.357  97.5% Chebyshev (MVUE) UCL 1.922

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 1.343    95% H-UCL 1.448

Lilliefors Critical Value 0.0837 Lilliefors Critical Value 0.0837

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Lilliefors Test Statistic 0.159 Lilliefors Test Statistic 0.0519

Coefficient of Variation 0.84

Skewness 1.647

SD 0.997

Std. Error of Mean 0.0942

Mean 1.187 Mean of log Data -0.159

Median 0.875 SD of log Data 0.849

Minimum 0.0825 Minimum of Log Data -2.495

Maximum 4.537 Maximum of Log Data 1.512

Number of Missing Values 64

Raw Statistics Log-transformed Statistics

Cadmium

General Statistics

Number of Valid Observations 112 Number of Distinct Observations 107

Note: DL/2 is not a recommended method.

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

For additional insight, the user may want to consult a statistician.

   95% Gamma Approximate UCL 11.88

   95% Adjusted Gamma UCL 11.92

Nu star 146.9 Potential UCLs to Use

AppChi2 119.9    95% KM (BCA) UCL 11.01

k star 0.662 99% KM (Chebyshev) UCL 16.84

Theta star 14.66

SD 7.566 97.5% KM (Chebyshev) UCL 14.22



MLE of Mean 2.384

MLE of Standard Deviation 1.296

Gamma Distribution Test Data Distribution

k star (bias corrected) 3.384 Data appear Lognormal at 5% Significance Level

Theta Star 0.704

   95% Modified-t UCL (Johnson-1978) 2.651    99% Chebyshev (MVUE) UCL 3.554

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 2.872

   95% Adjusted-CLT UCL (Chen-1995) 2.693  97.5% Chebyshev (MVUE) UCL 3.102

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 2.643    95% H-UCL 2.567

Lilliefors Critical Value 0.0841 Lilliefors Critical Value 0.0841

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Lilliefors Test Statistic 0.171 Lilliefors Test Statistic 0.0543

Coefficient of Variation 0.691

Skewness 3.277

SD 1.647

Std. Error of Mean 0.156

Mean 2.384 Mean of log Data 0.718

Median 2 SD of log Data 0.518

Minimum 0.707 Minimum of Log Data -0.347

Maximum 12.3 Maximum of Log Data 2.51

Number of Missing Values 65

Raw Statistics Log-transformed Statistics

Chromium

General Statistics

Number of Valid Observations 111 Number of Distinct Observations 98

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

 and Singh and Singh (2003).   For additional insight, the user may want to consult a statistician.

Potential UCL to Use Use 95% Approximate Gamma UCL 1.347

   95% Approximate Gamma UCL 1.347

   95% Adjusted Gamma UCL 1.349

97.5% Chebyshev(Mean, Sd) UCL 1.775

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 2.124

Kolmogorov-Smirnov 5% Critical Value 0.0878    95% BCA Bootstrap UCL 1.36

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 1.597

Anderson-Darling 5% Critical Value 0.768    95% Hall's Bootstrap UCL 1.359

Kolmogorov-Smirnov Test Statistic 0.0565    95% Percentile Bootstrap UCL 1.341

   95% Standard Bootstrap UCL 1.34

Anderson-Darling Test Statistic 0.509    95% Bootstrap-t UCL 1.363



the resulting calculations may not be reliable enough to draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 95.50%

Warning:  There are only 6 Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 106

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 5

Maximum Non-Detect 0.125 Maximum Non-Detect -2.079

SD of Detected 0.0654 SD of Detected 0.35

Minimum Non-Detect 0.111 Minimum Non-Detect -2.198

Maximum Detected 0.279 Maximum Detected -1.277

Mean of Detected 0.169 Mean of Detected -1.835

Raw Statistics Log-transformed Statistics

Minimum Detected 0.124 Minimum Detected -2.087

Number of Distinct Detected Data 5 Number of Non-Detect Data 105

Number of Missing Values 65 Percent Non-Detects 94.59%

General Statistics

Number of Valid Data 111 Number of Detected Data 6

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

 and Singh and Singh (2003).   For additional insight, the user may want to consult a statistician.

Cobalt

ProUCL computes and outputs H-statistic based UCLs for historical reasons only.

H-statistic often results in unstable (both high and low) values of UCL95 as shown in examples in the Technical Guide.

It is therefore recommended to avoid the use of H-statistic based 95% UCLs.

Use of nonparametric methods are preferred to compute UCL95 for skewed data sets which do not follow a gamma distribution.

Potential UCL to Use Use 95% H-UCL 2.567

   95% Approximate Gamma UCL 2.6

   95% Adjusted Gamma UCL 2.603

97.5% Chebyshev(Mean, Sd) UCL 3.36

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 3.939

Kolmogorov-Smirnov 5% Critical Value 0.0871    95% BCA Bootstrap UCL 2.727

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 3.065

Anderson-Darling 5% Critical Value 0.758    95% Hall's Bootstrap UCL 2.765

Kolmogorov-Smirnov Test Statistic 0.0929    95% Percentile Bootstrap UCL 2.648

   95% Standard Bootstrap UCL 2.631

Anderson-Darling Test Statistic 1.787    95% Bootstrap-t UCL 2.709

Adjusted Level of Significance 0.0478    95% CLT UCL 2.641

Adjusted Chi Square Value 687.8    95% Jackknife UCL 2.643

nu star 751.2

Approximate Chi Square Value (.05) 688.6 Nonparametric Statistics



Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

   95% Adjusted Gamma UCL 0.0163

Note: DL/2 is not a recommended method.

AppChi2 12.44    95% KM (t) UCL 0.129

   95% Gamma Approximate UCL 0.0162    95% KM (% Bootstrap) UCL 0.133

Theta star 0.0914

Nu star 22.14 Potential UCLs to Use

SD 0.0408 97.5% KM (Chebyshev) UCL 0.138

k star 0.0997 99% KM (Chebyshev) UCL 0.144

Mean 0.00912    95% KM (Percentile Bootstrap) UCL 0.133

Median 0.000001 95% KM (Chebyshev) UCL 0.134

Minimum 0.000001    95% KM (bootstrap t) UCL 0.15

Maximum 0.279    95% KM (BCA) UCL 0.138

Assuming Gamma Distribution    95% KM (z) UCL 0.129

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.129

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.00179

   95% KM (t) UCL 0.129

K-S Test Statistic 0.698 Mean 0.126

5% K-S Critical Value 0.333 SD 0.0172

A-D Test Statistic 0.846 Nonparametric Statistics

5% A-D Critical Value 0.698 Kaplan-Meier (KM) Method

nu star 57.06

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 4.755 Data do not follow a Discernable Distribution (0.05)

Theta Star 0.0355

   95% H-UCL 0.034

   95% Percentile Bootstrap UCL 0.0355

   95% BCA Bootstrap UCL 0.0362

SD in Original Scale 0.0399

   95% t UCL 0.035

SD in Log Scale 0.99

Mean in Original Scale 0.0287

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE yields a negative mean Mean in Log Scale -4.08

   95% DL/2 (t) UCL 0.0713    95%  H-Stat (DL/2) UCL 0.0686

Mean 0.0669 Mean -2.744

SD 0.0282 SD 0.232

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

5% Shapiro Wilk Critical Value 0.788 5% Shapiro Wilk Critical Value 0.788

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.747 Shapiro Wilk Test Statistic 0.759

UCL Statistics



   95% Approximate Gamma UCL 5.665

   95% Adjusted Gamma UCL 5.668

97.5% Chebyshev(Mean, Sd) UCL 6.383

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 6.962

Kolmogorov-Smirnov 5% Critical Value 0.0863    95% BCA Bootstrap UCL 5.664

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 6.088

Anderson-Darling 5% Critical Value 0.752    95% Hall's Bootstrap UCL 5.684

Kolmogorov-Smirnov Test Statistic 0.061    95% Percentile Bootstrap UCL 5.651

   95% Standard Bootstrap UCL 5.673

Anderson-Darling Test Statistic 0.511    95% Bootstrap-t UCL 5.686

Adjusted Level of Significance 0.0479    95% CLT UCL 5.664

Adjusted Chi Square Value 2453    95% Jackknife UCL 5.667

nu star 2572

Approximate Chi Square Value (.05) 2455 Nonparametric Statistics

MLE of Mean 5.407

MLE of Standard Deviation 1.596

Gamma Distribution Test Data Distribution

k star (bias corrected) 11.48 Data appear Gamma Distributed at 5% Significance Level

Theta Star 0.471

   95% Modified-t UCL (Johnson-1978) 5.669    99% Chebyshev (MVUE) UCL 6.915

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 6.066

   95% Adjusted-CLT UCL (Chen-1995) 5.681  97.5% Chebyshev (MVUE) UCL 6.352

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 5.667    95% H-UCL 5.671

Lilliefors Critical Value 0.0837 Lilliefors Critical Value 0.0837

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Lilliefors Test Statistic 0.1 Lilliefors Test Statistic 0.0503

Coefficient of Variation 0.306

Skewness 1.069

SD 1.654

Std. Error of Mean 0.156

Mean 5.407 Mean of log Data 1.645

Median 5.19 SD of log Data 0.292

Minimum 2.68 Minimum of Log Data 0.986

Maximum 11.3 Maximum of Log Data 2.425

Number of Missing Values 64

Raw Statistics Log-transformed Statistics

General Statistics

Number of Valid Observations 112 Number of Distinct Observations 103

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

For additional insight, the user may want to consult a statistician.

Copper



Kolmogorov-Smirnov 5% Critical Value 0.087    95% BCA Bootstrap UCL 35.51

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 39.73

Anderson-Darling 5% Critical Value 0.757    95% Hall's Bootstrap UCL 35.66

Kolmogorov-Smirnov Test Statistic 0.0358    95% Percentile Bootstrap UCL 35.45

   95% Standard Bootstrap UCL 35.36

Anderson-Darling Test Statistic 0.189    95% Bootstrap-t UCL 35.47

Adjusted Level of Significance 0.0478    95% CLT UCL 35.39

Adjusted Chi Square Value 716.6    95% Jackknife UCL 35.41

nu star 781.3

Approximate Chi Square Value (.05) 717.4 Nonparametric Statistics

MLE of Mean 32.76

MLE of Standard Deviation 17.46

Gamma Distribution Test Data Distribution

k star (bias corrected) 3.519 Data appear Normal at 5% Significance Level

Theta Star 9.308

   95% Modified-t UCL (Johnson-1978) 35.43    99% Chebyshev (MVUE) UCL 52.89

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 41.93

   95% Adjusted-CLT UCL (Chen-1995) 35.54  97.5% Chebyshev (MVUE) UCL 45.63

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 35.41    95% H-UCL 37.09

Lilliefors Critical Value 0.0841 Lilliefors Critical Value 0.0841

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Lilliefors Test Statistic 0.0797 Lilliefors Test Statistic 0.0722

Coefficient of Variation 0.515

Skewness 0.94

SD 16.86

Std. Error of Mean 1.6

Mean 32.76 Mean of log Data 3.344

Median 30 SD of log Data 0.576

Minimum 3.91 Minimum of Log Data 1.364

Maximum 99.2 Maximum of Log Data 4.597

Number of Missing Values 65

Raw Statistics Log-transformed Statistics

Manganese

General Statistics

Number of Valid Observations 111 Number of Distinct Observations 103

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

 and Singh and Singh (2003).   For additional insight, the user may want to consult a statistician.

Potential UCL to Use Use 95% Approximate Gamma UCL 5.665



   95% BCA Bootstrap UCL 0.0105

   95% t UCL 0.0103

   95% Percentile Bootstrap UCL 0.0104

Mean in Original Scale 0.00894

SD in Original Scale 0.00864

MLE method failed to converge properly Mean in Log Scale -5.002

SD in Log Scale 0.699

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

SD 0.00877 SD 0.547

   95% DL/2 (t) UCL 0.0152    95%  H-Stat (DL/2) UCL 0.0151

DL/2 Substitution Method DL/2 Substitution Method

Mean 0.0138 Mean -4.442

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

Shapiro Wilk Test Statistic 0.924 Shapiro Wilk Test Statistic 0.913

5% Shapiro Wilk Critical Value 0.887 5% Shapiro Wilk Critical Value 0.887

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 100.00%

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 104

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 0

Maximum Non-Detect 0.05 Maximum Non-Detect -2.996

SD of Detected 0.0117 SD of Detected 0.508

Minimum Non-Detect 0.00916 Minimum Non-Detect -4.693

Maximum Detected 0.0483 Maximum Detected -3.03

Mean of Detected 0.0252 Mean of Detected -3.795

Raw Statistics Log-transformed Statistics

Minimum Detected 0.01 Minimum Detected -4.605

Number of Distinct Detected Data 16 Number of Non-Detect Data 88

Number of Missing Values 72 Percent Non-Detects 84.62%

Mercury

General Statistics

Number of Valid Data 104 Number of Detected Data 16

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

 and Singh and Singh (2003).   For additional insight, the user may want to consult a statistician.

Potential UCL to Use Use 95% Student's-t UCL 35.41

   95% Approximate Gamma UCL 35.67

   95% Adjusted Gamma UCL 35.71

97.5% Chebyshev(Mean, Sd) UCL 42.75

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 48.68



Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 8.93%

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 10

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 102

Maximum Non-Detect 1.5 Maximum Non-Detect 0.405

SD of Detected 42.73 SD of Detected 0.817

Minimum Non-Detect 1.45 Minimum Non-Detect 0.372

Maximum Detected 425 Maximum Detected 6.052

Mean of Detected 14.46 Mean of Detected 2.077

Raw Statistics Log-transformed Statistics

Minimum Detected 1.96 Minimum Detected 0.673

Number of Distinct Detected Data 99 Number of Non-Detect Data 10

Number of Missing Values 64 Percent Non-Detects 8.93%

Molybdenum

General Statistics

Number of Valid Data 112 Number of Detected Data 102

Note: DL/2 is not a recommended method.

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

For additional insight, the user may want to consult a statistician.

   95% Gamma Approximate UCL 0.0077    95% KM (Percentile Bootstrap) UCL 0.0147

   95% Adjusted Gamma UCL 0.00776

Nu star 27.51 Potential UCLs to Use

AppChi2 16.54    95% KM (t) UCL 0.0142

k star 0.132 99% KM (Chebyshev) UCL 0.0212

Theta star 0.035

Median 0.000001 95% KM (Chebyshev) UCL 0.0165

SD 0.0102 97.5% KM (Chebyshev) UCL 0.0181

Maximum 0.0483    95% KM (BCA) UCL 0.015

Mean 0.00463    95% KM (Percentile Bootstrap) UCL 0.0147

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.0142

Minimum 0.000001    95% KM (bootstrap t) UCL 0.0145

   95% KM (t) UCL 0.0142

Assuming Gamma Distribution    95% KM (z) UCL 0.0142

5% K-S Critical Value 0.216 SD 0.00753

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.0008328

5% A-D Critical Value 0.742 Kaplan-Meier (KM) Method

K-S Test Statistic 0.742 Mean 0.0129

A-D Test Statistic 0.465 Nonparametric Statistics

Theta Star 0.00664

nu star 121.3

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 3.79 Data appear Normal at 5% Significance Level

   95% H-UCL 0.00983



Note: DL/2 is not a recommended method.

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

   95% Gamma Approximate UCL 17.52

   95% Adjusted Gamma UCL 17.59

Nu star 77.69 Potential UCLs to Use

AppChi2 58.38    95% KM (BCA) UCL 21.53

k star 0.347 99% KM (Chebyshev) UCL 51.83

Theta star 37.97

Median 7.1 95% KM (Chebyshev) UCL 30.2

SD 40.97 97.5% KM (Chebyshev) UCL 37.5

Maximum 425    95% KM (BCA) UCL 21.53

Mean 13.17    95% KM (Percentile Bootstrap) UCL 20.44

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 19.75

Minimum 0.000001    95% KM (bootstrap t) UCL 40.63

   95% KM (t) UCL 19.76

Assuming Gamma Distribution    95% KM (z) UCL 19.7

5% K-S Critical Value 0.0917 SD 40.73

Data not Gamma Distributed at 5% Significance Level SE of Mean 3.868

5% A-D Critical Value 0.784 Kaplan-Meier (KM) Method

K-S Test Statistic 0.784 Mean 13.34

A-D Test Statistic 8.268 Nonparametric Statistics

Theta Star 15.18

nu star 194.2

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.952 Data do not follow a Discernable Distribution (0.05)

   95% BCA Bootstrap UCL 26.01

   95% H UCL 12.74

   95% t UCL 19.7

   95% Percentile Bootstrap UCL 20.9

   95% MLE (t) UCL 17.26 Mean in Original Scale 13.29

   95% MLE (Tiku) UCL 16.68 SD in Original Scale 40.93

Mean 10.5 Mean in Log Scale 1.918

SD 43.12 SD in Log Scale 0.934

Maximum Likelihood Estimate(MLE) Method Log ROS Method

SD 40.95 SD 1.035

   95% DL/2 (t) UCL 19.65    95%  H-Stat (DL/2) UCL 13.75

DL/2 Substitution Method DL/2 Substitution Method

Mean 13.23 Mean 1.865

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

Lilliefors Test Statistic 0.385 Lilliefors Test Statistic 0.104

5% Lilliefors Critical Value 0.0877 5% Lilliefors Critical Value 0.0877

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only



   95% Approximate Gamma UCL 5.586

   95% Adjusted Gamma UCL 5.596

97.5% Chebyshev(Mean, Sd) UCL 7.938

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 9.757

Kolmogorov-Smirnov 5% Critical Value 0.0883    95% BCA Bootstrap UCL 5.831

Data follow Appr. Gamma Distribution at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 7.012

Anderson-Darling 5% Critical Value 0.772    95% Hall's Bootstrap UCL 5.851

Kolmogorov-Smirnov Test Statistic 0.0764    95% Percentile Bootstrap UCL 5.719

   95% Standard Bootstrap UCL 5.675

Anderson-Darling Test Statistic 1.839    95% Bootstrap-t UCL 5.802

Adjusted Level of Significance 0.0478    95% CLT UCL 5.68

Adjusted Chi Square Value 272    95% Jackknife UCL 5.686

nu star 312.4

Approximate Chi Square Value (.05) 272.5 Nonparametric Statistics

MLE of Mean 4.872

MLE of Standard Deviation 4.107

Gamma Distribution Test Data Distribution

k star (bias corrected) 1.407 Data Follow Appr. Gamma Distribution at 5% Significance Level

Theta Star 3.462

   95% Modified-t UCL (Johnson-1978) 5.707    99% Chebyshev (MVUE) UCL 9.256

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 6.738

   95% Adjusted-CLT UCL (Chen-1995) 5.813  97.5% Chebyshev (MVUE) UCL 7.588

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 5.686    95% H-UCL 5.696

Lilliefors Critical Value 0.0841 Lilliefors Critical Value 0.0841

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Lilliefors Test Statistic 0.202 Lilliefors Test Statistic 0.0652

Coefficient of Variation 1.062

Skewness 2.672

SD 5.172

Std. Error of Mean 0.491

Mean 4.872 Mean of log Data 1.198

Median 3.26 SD of log Data 0.861

Minimum 0.551 Minimum of Log Data -0.596

Maximum 28.7 Maximum of Log Data 3.357

Number of Missing Values 65

Raw Statistics Log-transformed Statistics

Nickel

General Statistics

Number of Valid Observations 111 Number of Distinct Observations 106

For additional insight, the user may want to consult a statistician.



A-D Test Statistic 0.672 Nonparametric Statistics

nu star 167.5

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.611 Data appear Gamma Distributed at 5% Significance Level

Theta Star 45.38

   95% H UCL 60.17

   95% Percentile Bootstrap UCL 32.91

   95% BCA Bootstrap UCL 34.34

   95% MLE (Tiku) UCL 29.29 SD in Original Scale 41.59

   95% t UCL 32.36

SD 45.04 SD in Log Scale 1.713

   95% MLE (t) UCL 29.63 Mean in Original Scale 26.6

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean 23.39 Mean in Log Scale 2.207

   95% DL/2 (t) UCL 32.35    95%  H-Stat (DL/2) UCL 65.65

Mean 26.59 Mean 2.175

SD 41.6 SD 1.768

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

5% Lilliefors Critical Value 0.0757 5% Lilliefors Critical Value 0.0757

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Lilliefors Test Statistic 0.257 Lilliefors Test Statistic 0.0714

Maximum Non-Detect 0.5 Maximum Non-Detect -0.693

SD of Detected 42.13 SD of Detected 1.637

Minimum Non-Detect 0.5 Minimum Non-Detect -0.693

Maximum Detected 366 Maximum Detected 5.903

Mean of Detected 27.74 Mean of Detected 2.331

Raw Statistics Log-transformed Statistics

Minimum Detected 0.304 Minimum Detected -1.191

Number of Distinct Detected Data 130 Number of Non-Detect Data 6

Number of Missing Values 33 Percent Non-Detects 4.20%

Selenium

General Statistics

Number of Valid Data 143 Number of Detected Data 137

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

 and Singh and Singh (2003).   For additional insight, the user may want to consult a statistician.

Potential UCL to Use Use 95% Approximate Gamma UCL 5.586



the resulting calculations may not be reliable enough to draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 92.79%

Warning:  There are only 8 Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 103

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 8

Maximum Non-Detect 0.05 Maximum Non-Detect -2.996

SD of Detected 0.038 SD of Detected 0.401

Minimum Non-Detect 0.0444 Minimum Non-Detect -3.115

Maximum Detected 0.162 Maximum Detected -1.82

Mean of Detected 0.0755 Mean of Detected -2.665

Raw Statistics Log-transformed Statistics

Minimum Detected 0.0501 Minimum Detected -2.994

Number of Distinct Detected Data 8 Number of Non-Detect Data 103

Number of Missing Values 65 Percent Non-Detects 92.79%

General Statistics

Number of Valid Data 111 Number of Detected Data 8

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

For additional insight, the user may want to consult a statistician.

Silver

   95% Adjusted Gamma UCL 33.6

Note: DL/2 is not a recommended method.

AppChi2 90.75    95% KM (Chebyshev) UCL 41.76

   95% Gamma Approximate UCL 33.52

Theta star 66.42

Nu star 114.4 Potential UCLs to Use

SD 41.61 97.5% KM (Chebyshev) UCL 48.32

k star 0.4 99% KM (Chebyshev) UCL 61.21

Mean 26.58    95% KM (Percentile Bootstrap) UCL 32.77

Median 11.2 95% KM (Chebyshev) UCL 41.76

Minimum 0.000001    95% KM (bootstrap t) UCL 34.4

Maximum 366    95% KM (BCA) UCL 33.18

Assuming Gamma Distribution    95% KM (z) UCL 32.32

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 32.36

Data appear Gamma Distributed at 5% Significance Level SE of Mean 3.479

   95% KM (t) UCL 32.36

K-S Test Statistic 0.808 Mean 26.6

5% K-S Critical Value 0.0838 SD 41.45

5% A-D Critical Value 0.808 Kaplan-Meier (KM) Method



Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

For additional insight, the user may want to consult a statistician.

   95% Adjusted Gamma UCL 0.00954

Note: DL/2 is not a recommended method.

AppChi2 13.64    95% KM (t) UCL 0.0539

   95% Gamma Approximate UCL 0.00947    95% KM (% Bootstrap) UCL 0.0586

Theta star 0.0509

Nu star 23.72 Potential UCLs to Use

SD 0.0218 97.5% KM (Chebyshev) UCL 0.0593

k star 0.107 99% KM (Chebyshev) UCL 0.0636

Mean 0.00544    95% KM (Percentile Bootstrap) UCL 0.0586

Median 0.000001 95% KM (Chebyshev) UCL 0.0571

Minimum 0.000001    95% KM (bootstrap t) UCL 0.0589

Maximum 0.162    95% KM (BCA) UCL 0.0641

Assuming Gamma Distribution    95% KM (z) UCL 0.0539

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.0534

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.00118

   95% KM (t) UCL 0.0539

K-S Test Statistic 0.718 Mean 0.0519

5% K-S Critical Value 0.295 SD 0.0116

A-D Test Statistic 0.845 Nonparametric Statistics

5% A-D Critical Value 0.718 Kaplan-Meier (KM) Method

nu star 64.08

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 4.005 Data do not follow a Discernable Distribution (0.05)

Theta Star 0.0189

   95% H-UCL 0.0129

   95% Percentile Bootstrap UCL 0.0155

   95% BCA Bootstrap UCL 0.0167

SD in Original Scale 0.0208

   95% t UCL 0.0153

SD in Log Scale 0.967

Mean in Original Scale 0.012

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE yields a negative mean Mean in Log Scale -5.017

   95% DL/2 (t) UCL 0.0307    95%  H-Stat (DL/2) UCL 0.0288

Mean 0.0281 Mean -3.638

SD 0.0164 SD 0.291

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

5% Shapiro Wilk Critical Value 0.818 5% Shapiro Wilk Critical Value 0.818

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.708 Shapiro Wilk Test Statistic 0.806

UCL Statistics



5% A-D Critical Value 0.778 Kaplan-Meier (KM) Method

K-S Test Statistic 0.778 Mean 0.102

A-D Test Statistic 1.052 Nonparametric Statistics

Theta Star 0.104

nu star 213.7

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 1.161 Data appear Lognormal at 5% Significance Level

   95% BCA Bootstrap UCL 0.124

   95% H UCL 0.149

   95% t UCL 0.12

   95% Percentile Bootstrap UCL 0.122

   95% MLE (t) UCL 0.109 Mean in Original Scale 0.101

   95% MLE (Tiku) UCL 0.108 SD in Original Scale 0.121

Mean 0.087 Mean in Log Scale -2.965

SD 0.138 SD in Log Scale 1.243

Maximum Likelihood Estimate(MLE) Method Log ROS Method

SD 0.121 SD 1.385

   95% DL/2 (t) UCL 0.12    95%  H-Stat (DL/2) UCL 0.173

DL/2 Substitution Method DL/2 Substitution Method

Mean 0.101 Mean -3.057

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

Lilliefors Test Statistic 0.19 Lilliefors Test Statistic 0.0804

5% Lilliefors Critical Value 0.0924 5% Lilliefors Critical Value 0.0924

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 17.12%

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 19

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 92

Maximum Non-Detect 0.01 Maximum Non-Detect -4.605

SD of Detected 0.124 SD of Detected 1.012

Minimum Non-Detect 0.00917 Minimum Non-Detect -4.692

Maximum Detected 0.594 Maximum Detected -0.521

Mean of Detected 0.121 Mean of Detected -2.589

Raw Statistics Log-transformed Statistics

Minimum Detected 0.0116 Minimum Detected -4.457

Number of Distinct Detected Data 88 Number of Non-Detect Data 19

Number of Missing Values 65 Percent Non-Detects 17.12%

General Statistics

Number of Valid Data 111 Number of Detected Data 92

Thallium



Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

the resulting calculations may not be reliable enough to draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

UCL Statistics

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 94.59%

Warning:  There are only 7 Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 105

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 6

Maximum Non-Detect 0.122 Maximum Non-Detect -2.104

SD of Detected 0.205 SD of Detected 0.669

Minimum Non-Detect 0.0888 Minimum Non-Detect -2.421

Maximum Detected 0.679 Maximum Detected -0.387

Mean of Detected 0.291 Mean of Detected -1.432

Raw Statistics Log-transformed Statistics

Minimum Detected 0.105 Minimum Detected -2.254

Number of Distinct Detected Data 7 Number of Non-Detect Data 104

Number of Missing Values 65 Percent Non-Detects 93.69%

Uranium, total

General Statistics

Number of Valid Data 111 Number of Detected Data 7

Note: DL/2 is not a recommended method.

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

For additional insight, the user may want to consult a statistician.

   95% Gamma Approximate UCL 0.136

   95% Adjusted Gamma UCL 0.136

Nu star 68.4 Potential UCLs to Use

AppChi2 50.37    95% KM (Chebyshev) UCL 0.152

k star 0.308 99% KM (Chebyshev) UCL 0.216

Theta star 0.325

Median 0.0494 95% KM (Chebyshev) UCL 0.152

SD 0.122 97.5% KM (Chebyshev) UCL 0.173

Maximum 0.594    95% KM (BCA) UCL 0.124

Mean 0.1    95% KM (Percentile Bootstrap) UCL 0.122

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.121

Minimum 0.000001    95% KM (bootstrap t) UCL 0.124

   95% KM (t) UCL 0.121

Assuming Gamma Distribution    95% KM (z) UCL 0.121

5% K-S Critical Value 0.0956 SD 0.12

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.0114



Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

For additional insight, the user may want to consult a statistician.

   95% Adjusted Gamma UCL 0.0335

Note: DL/2 is not a recommended method.

AppChi2 11.57    95% KM (t) UCL 0.128

   95% Gamma Approximate UCL 0.0332    95% KM (Percentile Bootstrap) UCL 0.175

Theta star 0.194

Nu star 20.98 Potential UCLs to Use

SD 0.0857 97.5% KM (Chebyshev) UCL 0.159

k star 0.0945 99% KM (Chebyshev) UCL 0.184

Mean 0.0183    95% KM (Percentile Bootstrap) UCL 0.175

Median 0.000001 95% KM (Chebyshev) UCL 0.146

Minimum 0.000001    95% KM (bootstrap t) UCL 0.133

Maximum 0.679    95% KM (BCA) UCL 0.206

Assuming Gamma Distribution    95% KM (z) UCL 0.128

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.143

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.00674

   95% KM (t) UCL 0.128

K-S Test Statistic 0.713 Mean 0.117

5% K-S Critical Value 0.314 SD 0.0657

A-D Test Statistic 0.337 Nonparametric Statistics

5% A-D Critical Value 0.713 Kaplan-Meier (KM) Method

nu star 22.82

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 1.63 Data appear Normal at 5% Significance Level

Theta Star 0.178

   95% H-UCL 0.0217

   95% Percentile Bootstrap UCL 0.0373

   95% BCA Bootstrap UCL 0.0417

SD in Original Scale 0.0849

   95% t UCL 0.0366

SD in Log Scale 1.659

Mean in Original Scale 0.0233

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE yields a negative mean Mean in Log Scale -5.67

   95% DL/2 (t) UCL 0.0762    95%  H-Stat (DL/2) UCL 0.0634

Mean 0.0642 Mean -2.918

SD 0.0761 SD 0.419

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

5% Shapiro Wilk Critical Value 0.803 5% Shapiro Wilk Critical Value 0.803

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Shapiro Wilk Test Statistic 0.861 Shapiro Wilk Test Statistic 0.947



Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Potential UCL to Use Use 95% Chebyshev (Mean, Sd) UCL 1.259

   95% Approximate Gamma UCL 0.928

   95% Adjusted Gamma UCL 0.93

97.5% Chebyshev(Mean, Sd) UCL 1.455

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 1.839

Kolmogorov-Smirnov 5% Critical Value 0.0884    95% BCA Bootstrap UCL 1.019

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 1.259

Anderson-Darling 5% Critical Value 0.773    95% Hall's Bootstrap UCL 1.061

Kolmogorov-Smirnov Test Statistic 0.175    95% Percentile Bootstrap UCL 0.984

   95% Standard Bootstrap UCL 0.973

Anderson-Darling Test Statistic 6.033    95% Bootstrap-t UCL 1.065

Adjusted Level of Significance 0.0478    95% CLT UCL 0.978

Adjusted Chi Square Value 261.9    95% Jackknife UCL 0.979

nu star 301.6

Approximate Chi Square Value (.05) 262.4 Nonparametric Statistics

MLE of Mean 0.808

MLE of Standard Deviation 0.693

Gamma Distribution Test Data Distribution

k star (bias corrected) 1.359 Data do not follow a Discernable Distribution (0.05)

Theta Star 0.594

   95% Modified-t UCL (Johnson-1978) 0.986    99% Chebyshev (MVUE) UCL 1.35

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 1.004

   95% Adjusted-CLT UCL (Chen-1995) 1.021  97.5% Chebyshev (MVUE) UCL 1.12

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 0.979    95% H-UCL 0.857

Lilliefors Critical Value 0.0841 Lilliefors Critical Value 0.0841

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Lilliefors Test Statistic 0.277 Lilliefors Test Statistic 0.127

Coefficient of Variation 1.352

Skewness 4.043

SD 1.092

Std. Error of Mean 0.104

Mean 0.808 Mean of log Data -0.615

Median 0.44 SD of log Data 0.786

Minimum 0.162 Minimum of Log Data -1.82

Maximum 7.06 Maximum of Log Data 1.954

Number of Missing Values 65

Raw Statistics Log-transformed Statistics

General Statistics

Number of Valid Observations 111 Number of Distinct Observations 103

Vanadium



   95% Approximate Gamma UCL 60.63

   95% Adjusted Gamma UCL 60.7

97.5% Chebyshev(Mean, Sd) UCL 76.23

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 88.44

Kolmogorov-Smirnov 5% Critical Value 0.0868    95% BCA Bootstrap UCL 61.86

Data follow Appr. Gamma Distribution at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 70.01

Anderson-Darling 5% Critical Value 0.758    95% Hall's Bootstrap UCL 62.25

Kolmogorov-Smirnov Test Statistic 0.0836    95% Percentile Bootstrap UCL 61.2

   95% Standard Bootstrap UCL 60.94

Anderson-Darling Test Statistic 1.041    95% Bootstrap-t UCL 62.23

Adjusted Level of Significance 0.0479    95% CLT UCL 61.06

Adjusted Chi Square Value 704.6    95% Jackknife UCL 61.11

nu star 768.8

Approximate Chi Square Value (.05) 705.4 Nonparametric Statistics

MLE of Mean 55.64

MLE of Standard Deviation 30.03

Gamma Distribution Test Data Distribution

k star (bias corrected) 3.432 Data Follow Appr. Gamma Distribution at 5% Significance Level

Theta Star 16.21

   95% Modified-t UCL (Johnson-1978) 61.23    99% Chebyshev (MVUE) UCL 84.65

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 68.1

   95% Adjusted-CLT UCL (Chen-1995) 61.87  97.5% Chebyshev (MVUE) UCL 73.68

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 61.11    95% H-UCL 60.73

Lilliefors Critical Value 0.0837 Lilliefors Critical Value 0.0837

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Lilliefors Test Statistic 0.159 Lilliefors Test Statistic 0.0536

Coefficient of Variation 0.627

Skewness 2.42

SD 34.89

Std. Error of Mean 3.297

Mean 55.64 Mean of log Data 3.87

Median 47.75 SD of log Data 0.533

Minimum 12.8 Minimum of Log Data 2.549

Maximum 250 Maximum of Log Data 5.521

Number of Missing Values 64

Raw Statistics Log-transformed Statistics

Zinc

General Statistics

Number of Valid Observations 112 Number of Distinct Observations 108

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

 and Singh and Singh (2003).   For additional insight, the user may want to consult a statistician.



Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

 and Singh and Singh (2003).   For additional insight, the user may want to consult a statistician.

Potential UCL to Use Use 95% Approximate Gamma UCL 60.63



 

 
 
 
 
 
 
 
 
 
 

Ballard Mine Combined Upland Vegetation 



Mean 0.698 Mean -1.508

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

5% Lilliefors Critical Value 0.0865 5% Lilliefors Critical Value 0.0865

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Lilliefors Test Statistic 0.372 Lilliefors Test Statistic 0.106

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 4

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 96.88%

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 124

Minimum Non-Detect 0.0688 Minimum Non-Detect -2.677

Maximum Non-Detect 6.72 Maximum Non-Detect 1.905

Mean of Detected 0.806 Mean of Detected -1.202

SD of Detected 2.085 SD of Detected 1.107

Minimum Detected 0.075 Minimum Detected -2.59

Maximum Detected 14.2 Maximum Detected 2.653

Number of Missing Values 65 Percent Non-Detects 17.97%

Raw Statistics Log-transformed Statistics

Number of Valid Data 128 Number of Detected Data 105

Number of Distinct Detected Data 100 Number of Non-Detect Data 23

Arsenic

General Statistics

Warning: All observations are Non-Detects (NDs), therefore all statistics and estimates should also be NDs!

Specifically, sample mean, UCLs, UPLs, and other statistics are also NDs lying below the largest detection limit!

The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

The data set for variable Antimony was not processed!

Number of Distinct Detected Data 0 Number of Non-Detect Data 128

Number of Missing Values 65 Percent Non-Detects 100.00%

Antimony

General Statistics

Number of Valid Data 128 Number of Detected Data 0

Full Precision   OFF

Confidence Coefficient   95%

Number of Bootstrap Operations   2000

General UCL Statistics for Data Sets with Non-Detects

User Selected Options

From File   All Up Veg ProUCL Input.wst



Number of Distinct Detected Data 116 Number of Non-Detect Data 5

Number of Missing Values 65 Percent Non-Detects 3.91%

General Statistics

Number of Valid Data 128 Number of Detected Data 123

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

For additional insight, the user may want to consult a statistician.

Boron

   95% Adjusted Gamma UCL 0.921

Note: DL/2 is not a recommended method.

AppChi2 44.58    95% KM (Chebyshev) UCL 1.415

   95% Gamma Approximate UCL 0.917

Theta star 2.755

Nu star 61.64 Potential UCLs to Use

SD 1.912 97.5% KM (Chebyshev) UCL 1.734

k star 0.241 99% KM (Chebyshev) UCL 2.359

Mean 0.663    95% KM (Percentile Bootstrap) UCL 0.963

Median 0.201 95% KM (Chebyshev) UCL 1.415

Minimum 0.000001    95% KM (bootstrap t) UCL 1.105

Maximum 14.2    95% KM (BCA) UCL 0.98

Assuming Gamma Distribution    95% KM (z) UCL 0.957

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.958

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.169

   95% KM (t) UCL 0.959

K-S Test Statistic 0.807 Mean 0.679

5% K-S Critical Value 0.0924 SD 1.9

A-D Test Statistic 11.57 Nonparametric Statistics

5% A-D Critical Value 0.807 Kaplan-Meier (KM) Method

nu star 128.4

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.611 Data do not follow a Discernable Distribution (0.05)

Theta Star 1.319

   95% H-UCL 0.646

   95% Percentile Bootstrap UCL 0.975

   95% BCA Bootstrap UCL 1.049

SD in Original Scale 1.91

   95% t UCL 0.95

SD in Log Scale 1.303

Mean in Original Scale 0.67

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE yields a negative mean Mean in Log Scale -1.572

   95% DL/2 (t) UCL 0.979    95%  H-Stat (DL/2) UCL 0.659

SD 1.923 SD 1.276



Median 8.465 95% KM (Chebyshev) UCL 15.45

Maximum 50.8    95% KM (BCA) UCL 13.18

Mean 11.59    95% KM (Percentile Bootstrap) UCL 13.19

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 13.12

Minimum 0.000001    95% KM (bootstrap t) UCL 13.24

   95% KM (t) UCL 13.12

Assuming Gamma Distribution    95% KM (z) UCL 13.11

5% K-S Critical Value 0.0846 SD 9.734

Data follow Appr. Gamma Distribution at 5% Significance Level SE of Mean 0.864

5% A-D Critical Value 0.766 Kaplan-Meier (KM) Method

K-S Test Statistic 0.766 Mean 11.69

A-D Test Statistic 1.248 Nonparametric Statistics

Theta Star 6.221

nu star 477

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 1.939 Data Follow Appr. Gamma Distribution at 5% Significance Level

   95% BCA Bootstrap UCL 13.23

   95% H UCL 13.63

   95% t UCL 13.09

   95% Percentile Bootstrap UCL 13.02

   95% MLE (t) UCL 12.94 Mean in Original Scale 11.65

   95% MLE (Tiku) UCL 12.86 SD in Original Scale 9.808

Mean 11.48 Mean in Log Scale 2.148

SD 10.03 SD in Log Scale 0.801

Maximum Likelihood Estimate(MLE) Method Log ROS Method

SD 9.823 SD 0.823

   95% DL/2 (t) UCL 13.08    95%  H-Stat (DL/2) UCL 13.82

DL/2 Substitution Method DL/2 Substitution Method

Mean 11.64 Mean 2.138

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

Lilliefors Test Statistic 0.164 Lilliefors Test Statistic 0.0537

5% Lilliefors Critical Value 0.0799 5% Lilliefors Critical Value 0.0799

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 3.91%

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 5

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 123

Maximum Non-Detect 2.48 Maximum Non-Detect 0.908

SD of Detected 9.788 SD of Detected 0.738

Minimum Non-Detect 2.38 Minimum Non-Detect 0.867

Maximum Detected 50.8 Maximum Detected 3.928

Mean of Detected 12.06 Mean of Detected 2.217

Raw Statistics Log-transformed Statistics

Minimum Detected 2.48 Minimum Detected 0.908



   95% H UCL 1.591

   95% Percentile Bootstrap UCL 1.31

   95% BCA Bootstrap UCL 1.331

   95% MLE (Tiku) UCL 1.298 SD in Original Scale 1.025

   95% t UCL 1.31

SD 1.028 SD in Log Scale 1.035

   95% MLE (t) UCL 1.306 Mean in Original Scale 1.16

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean 1.156 Mean in Log Scale -0.275

   95% DL/2 (t) UCL 1.31    95%  H-Stat (DL/2) UCL 1.649

Mean 1.16 Mean -0.285

SD 1.025 SD 1.07

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

5% Lilliefors Critical Value 0.0783 5% Lilliefors Critical Value 0.0783

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Lilliefors Test Statistic 0.152 Lilliefors Test Statistic 0.0697

Maximum Non-Detect 0.0249 Maximum Non-Detect -3.693

SD of Detected 1.024 SD of Detected 1.01

Minimum Non-Detect 0.0249 Minimum Non-Detect -3.693

Maximum Detected 4.537 Maximum Detected 1.512

Mean of Detected 1.169 Mean of Detected -0.253

Raw Statistics Log-transformed Statistics

Minimum Detected 0.0257 Minimum Detected -3.661

Number of Distinct Detected Data 121 Number of Non-Detect Data 1

Number of Missing Values 64 Percent Non-Detects 0.78%

Cadmium

General Statistics

Number of Valid Data 129 Number of Detected Data 128

Note: DL/2 is not a recommended method.

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

For additional insight, the user may want to consult a statistician.

   95% Gamma Approximate UCL 13.94

   95% Adjusted Gamma UCL 13.97

Nu star 177 Potential UCLs to Use

AppChi2 147.3    95% KM (Chebyshev) UCL 15.45

k star 0.692 99% KM (Chebyshev) UCL 20.29

Theta star 16.76

SD 9.876 97.5% KM (Chebyshev) UCL 17.08



Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Lilliefors Test Statistic 0.178 Lilliefors Test Statistic 0.0715

Coefficient of Variation 0.688

Skewness 3.495

SD 1.564

Std. Error of Mean 0.138

Mean 2.274 Mean of log Data 0.678

Median 1.925 SD of log Data 0.5

Minimum 0.707 Minimum of Log Data -0.347

Maximum 12.3 Maximum of Log Data 2.51

Number of Missing Values 65

Raw Statistics Log-transformed Statistics

General Statistics

Number of Valid Observations 128 Number of Distinct Observations 109

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

For additional insight, the user may want to consult a statistician.

Chromium

   95% Adjusted Gamma UCL 1.341

Note: DL/2 is not a recommended method.

AppChi2 246.5    95% KM (Chebyshev) UCL 1.554

   95% Gamma Approximate UCL 1.339

Theta star 1.052

Nu star 284.6 Potential UCLs to Use

SD 1.026 97.5% KM (Chebyshev) UCL 1.724

k star 1.103 99% KM (Chebyshev) UCL 2.058

Mean 1.16    95% KM (Percentile Bootstrap) UCL 1.314

Median 0.83 95% KM (Chebyshev) UCL 1.554

Minimum 0.000001    95% KM (bootstrap t) UCL 1.319

Maximum 4.537    95% KM (BCA) UCL 1.321

Assuming Gamma Distribution    95% KM (z) UCL 1.309

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 1.31

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.0903

   95% KM (t) UCL 1.31

K-S Test Statistic 0.774 Mean 1.16

5% K-S Critical Value 0.084 SD 1.021

A-D Test Statistic 0.252 Nonparametric Statistics

5% A-D Critical Value 0.774 Kaplan-Meier (KM) Method

nu star 342.3

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 1.337 Data appear Gamma Distributed at 5% Significance Level

Theta Star 0.874



Maximum Detected 0.279 Maximum Detected -1.277

Raw Statistics Log-transformed Statistics

Minimum Detected 0.124 Minimum Detected -2.087

Number of Distinct Detected Data 7 Number of Non-Detect Data 120

Number of Missing Values 65 Percent Non-Detects 93.75%

General Statistics

Number of Valid Data 128 Number of Detected Data 8

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

 and Singh and Singh (2003).   For additional insight, the user may want to consult a statistician.

Cobalt

ProUCL computes and outputs H-statistic based UCLs for historical reasons only.

H-statistic often results in unstable (both high and low) values of UCL95 as shown in examples in the Technical Guide.

It is therefore recommended to avoid the use of H-statistic based 95% UCLs.

Use of nonparametric methods are preferred to compute UCL95 for skewed data sets which do not follow a gamma distribution.

Potential UCL to Use Use 95% H-UCL 2.42

   95% Approximate Gamma UCL 2.46

   95% Adjusted Gamma UCL 2.462

97.5% Chebyshev(Mean, Sd) UCL 3.137

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 3.649

Kolmogorov-Smirnov 5% Critical Value 0.0826    95% BCA Bootstrap UCL 2.523

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 2.876

Anderson-Darling 5% Critical Value 0.757    95% Hall's Bootstrap UCL 2.579

Kolmogorov-Smirnov Test Statistic 0.113    95% Percentile Bootstrap UCL 2.516

   95% Standard Bootstrap UCL 2.506

Anderson-Darling Test Statistic 2.514    95% Bootstrap-t UCL 2.582

Adjusted Level of Significance 0.0481    95% CLT UCL 2.501

Adjusted Chi Square Value 840.8    95% Jackknife UCL 2.503

nu star 910.6

Approximate Chi Square Value (.05) 841.5 Nonparametric Statistics

MLE of Mean 2.274

MLE of Standard Deviation 1.206

Gamma Distribution Test Data Distribution

k star (bias corrected) 3.557 Data appear Lognormal at 5% Significance Level

Theta Star 0.639

   95% Modified-t UCL (Johnson-1978) 2.51    99% Chebyshev (MVUE) UCL 3.266

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 2.683

   95% Adjusted-CLT UCL (Chen-1995) 2.547  97.5% Chebyshev (MVUE) UCL 2.88

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 2.503    95% H-UCL 2.42

Lilliefors Critical Value 0.0783 Lilliefors Critical Value 0.0783

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level



Assuming Gamma Distribution    95% KM (z) UCL 0.13

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.13

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.0017

   95% KM (t) UCL 0.13

K-S Test Statistic 0.715 Mean 0.127

5% K-S Critical Value 0.294 SD 0.0178

A-D Test Statistic 0.523 Nonparametric Statistics

5% A-D Critical Value 0.715 Kaplan-Meier (KM) Method

nu star 120.7

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 7.543 Data appear Normal at 5% Significance Level

Theta Star 0.0228

   95% H-UCL 0.0426

   95% Percentile Bootstrap UCL 0.0435

   95% BCA Bootstrap UCL 0.0448

SD in Original Scale 0.0419

   95% t UCL 0.0434

SD in Log Scale 0.86

Mean in Original Scale 0.0373

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale -3.683

   95% DL/2 (t) UCL 0.0808    95%  H-Stat (DL/2) UCL 0.0756

Mean 0.0738 Mean -2.696

SD 0.0474 SD 0.346

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

5% Shapiro Wilk Critical Value 0.818 5% Shapiro Wilk Critical Value 0.818

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.852 Shapiro Wilk Test Statistic 0.874

the resulting calculations may not be reliable enough to draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

UCL Statistics

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 100.00%

Warning:  There are only 8 Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 128

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 0

Maximum Non-Detect 0.623 Maximum Non-Detect -0.473

SD of Detected 0.0562 SD of Detected 0.305

Minimum Non-Detect 0.111 Minimum Non-Detect -2.198

Mean of Detected 0.172 Mean of Detected -1.802



MLE of Mean 5.696

MLE of Standard Deviation 1.905

Gamma Distribution Test Data Distribution

k star (bias corrected) 8.941 Data appear Lognormal at 5% Significance Level

Theta Star 0.637

   95% Modified-t UCL (Johnson-1978) 6.012    99% Chebyshev (MVUE) UCL 7.324

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 6.398

   95% Adjusted-CLT UCL (Chen-1995) 6.042  97.5% Chebyshev (MVUE) UCL 6.71

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 6.006    95% H-UCL 5.967

Lilliefors Critical Value 0.078 Lilliefors Critical Value 0.078

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Lilliefors Test Statistic 0.145 Lilliefors Test Statistic 0.0745

Coefficient of Variation 0.373

Skewness 2.177

SD 2.127

Std. Error of Mean 0.187

Mean 5.696 Mean of log Data 1.684

Median 5.31 SD of log Data 0.324

Minimum 2.68 Minimum of Log Data 0.986

Maximum 17.7 Maximum of Log Data 2.874

Number of Missing Values 64

Raw Statistics Log-transformed Statistics

General Statistics

Number of Valid Observations 129 Number of Distinct Observations 114

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

For additional insight, the user may want to consult a statistician.

Copper

   95% Adjusted Gamma UCL 0.0185

Note: DL/2 is not a recommended method.

AppChi2 14.81    95% KM (t) UCL 0.13

   95% Gamma Approximate UCL 0.0183    95% KM (Percentile Bootstrap) UCL 0.134

Theta star 0.109

Nu star 25.26 Potential UCLs to Use

SD 0.0439 97.5% KM (Chebyshev) UCL 0.138

k star 0.0987 99% KM (Chebyshev) UCL 0.144

Mean 0.0108    95% KM (Percentile Bootstrap) UCL 0.134

Median 0.000001 95% KM (Chebyshev) UCL 0.134

Minimum 0.000001    95% KM (bootstrap t) UCL 0.131

Maximum 0.279    95% KM (BCA) UCL 0.14



Lilliefors Critical Value 0.0783 Lilliefors Critical Value 0.0783

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Lilliefors Test Statistic 0.297 Lilliefors Test Statistic 0.0895

Coefficient of Variation 1.393

Skewness 6.438

SD 58.77

Std. Error of Mean 5.194

Mean 42.2 Mean of log Data 3.42

Median 30.45 SD of log Data 0.716

Minimum 3.91 Minimum of Log Data 1.364

Maximum 559 Maximum of Log Data 6.326

Number of Missing Values 65

Raw Statistics Log-transformed Statistics

General Statistics

Number of Valid Observations 128 Number of Distinct Observations 119

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

 and Singh and Singh (2003).   For additional insight, the user may want to consult a statistician.

Manganese

ProUCL computes and outputs H-statistic based UCLs for historical reasons only.

H-statistic often results in unstable (both high and low) values of UCL95 as shown in examples in the Technical Guide.

It is therefore recommended to avoid the use of H-statistic based 95% UCLs.

Use of nonparametric methods are preferred to compute UCL95 for skewed data sets which do not follow a gamma distribution.

or 95% Modified-t UCL 6.012

or 95% H-UCL 5.967

Potential UCL to Use Use 95% Student's-t UCL 6.006

   95% Approximate Gamma UCL 5.983

   95% Adjusted Gamma UCL 5.986

97.5% Chebyshev(Mean, Sd) UCL 6.865

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 7.559

Kolmogorov-Smirnov 5% Critical Value 0.0819    95% BCA Bootstrap UCL 6.043

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 6.512

Anderson-Darling 5% Critical Value 0.752    95% Hall's Bootstrap UCL 6.075

Kolmogorov-Smirnov Test Statistic 0.099    95% Percentile Bootstrap UCL 6.025

   95% Standard Bootstrap UCL 6.004

Anderson-Darling Test Statistic 1.373    95% Bootstrap-t UCL 6.047

Adjusted Level of Significance 0.0481    95% CLT UCL 6.004

Adjusted Chi Square Value 2195    95% Jackknife UCL 6.006

nu star 2307

Approximate Chi Square Value (.05) 2196 Nonparametric Statistics



Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 98.33%

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 118

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 2

Maximum Non-Detect 0.05 Maximum Non-Detect -2.996

SD of Detected 0.0236 SD of Detected 0.584

Minimum Non-Detect 0.00916 Minimum Non-Detect -4.693

Maximum Detected 0.127 Maximum Detected -2.064

Mean of Detected 0.0312 Mean of Detected -3.648

Raw Statistics Log-transformed Statistics

Minimum Detected 0.01 Minimum Detected -4.605

Number of Distinct Detected Data 24 Number of Non-Detect Data 96

Number of Missing Values 73 Percent Non-Detects 80.00%

Mercury

General Statistics

Number of Valid Data 120 Number of Detected Data 24

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

 and Singh and Singh (2003).   For additional insight, the user may want to consult a statistician.

Potential UCL to Use Use 95% Chebyshev (Mean, Sd) UCL 64.84

   95% Approximate Gamma UCL 47.41

   95% Adjusted Gamma UCL 47.47

97.5% Chebyshev(Mean, Sd) UCL 74.63

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 93.88

Kolmogorov-Smirnov 5% Critical Value 0.0836    95% BCA Bootstrap UCL 54.8

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 64.84

Anderson-Darling 5% Critical Value 0.768    95% Hall's Bootstrap UCL 85.95

Kolmogorov-Smirnov Test Statistic 0.146    95% Percentile Bootstrap UCL 51.78

   95% Standard Bootstrap UCL 50.79

Anderson-Darling Test Statistic 4.552    95% Bootstrap-t UCL 59.75

Adjusted Level of Significance 0.0481    95% CLT UCL 50.74

Adjusted Chi Square Value 378.6    95% Jackknife UCL 50.8

nu star 425.9

Approximate Chi Square Value (.05) 379.1 Nonparametric Statistics

MLE of Mean 42.2

MLE of Standard Deviation 32.71

Gamma Distribution Test Data Distribution

k star (bias corrected) 1.664 Data do not follow a Discernable Distribution (0.05)

Theta Star 25.36

   95% Modified-t UCL (Johnson-1978) 51.29    99% Chebyshev (MVUE) UCL 66.93

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 51.45

   95% Adjusted-CLT UCL (Chen-1995) 53.9  97.5% Chebyshev (MVUE) UCL 56.67

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 50.8    95% H-UCL 44.72



Note: DL/2 is not a recommended method.

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

   95% Gamma Approximate UCL 0.0104

   95% Adjusted Gamma UCL 0.0105

Nu star 30.69 Potential UCLs to Use

AppChi2 19.04    95% KM (t) UCL 0.0171

k star 0.128 99% KM (Chebyshev) UCL 0.028

Theta star 0.0507

Median 0.000001 95% KM (Chebyshev) UCL 0.0206

SD 0.0162 97.5% KM (Chebyshev) UCL 0.0231

Maximum 0.127    95% KM (BCA) UCL 0.018

Mean 0.00648    95% KM (Percentile Bootstrap) UCL 0.0176

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.017

Minimum 0.000001    95% KM (bootstrap t) UCL 0.0181

   95% KM (t) UCL 0.0171

Assuming Gamma Distribution    95% KM (z) UCL 0.0171

5% K-S Critical Value 0.179 SD 0.0136

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.00131

5% A-D Critical Value 0.751 Kaplan-Meier (KM) Method

K-S Test Statistic 0.751 Mean 0.0149

A-D Test Statistic 0.709 Nonparametric Statistics

Theta Star 0.012

nu star 124.8

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 2.599 Data appear Gamma Distributed at 5% Significance Level

   95% BCA Bootstrap UCL 0.0138

   95% H-UCL 0.0117

   95% t UCL 0.013

   95% Percentile Bootstrap UCL 0.0131

Mean in Original Scale 0.0108

SD in Original Scale 0.0148

MLE method failed to converge properly Mean in Log Scale -4.96

SD in Log Scale 0.841

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

SD 0.0142 SD 0.637

   95% DL/2 (t) UCL 0.0175    95%  H-Stat (DL/2) UCL 0.0167

DL/2 Substitution Method DL/2 Substitution Method

Mean 0.0154 Mean -4.409

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

Shapiro Wilk Test Statistic 0.676 Shapiro Wilk Test Statistic 0.94

5% Shapiro Wilk Critical Value 0.916 5% Shapiro Wilk Critical Value 0.916

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only



5% A-D Critical Value 0.785 Kaplan-Meier (KM) Method

A-D Test Statistic 7.946 Nonparametric Statistics

Theta Star 15.15

nu star 195.4

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.93 Data do not follow a Discernable Distribution (0.05)

   95% BCA Bootstrap UCL 22.76

   95% H UCL 11.65

   95% t UCL 17.31

   95% Percentile Bootstrap UCL 18.26

   95% MLE (t) UCL 11.91 Mean in Original Scale 11.72

   95% MLE (Tiku) UCL 11.69 SD in Original Scale 38.33

Mean 5.611 Mean in Log Scale 1.695

SD 43.21 SD in Log Scale 1.051

Maximum Likelihood Estimate(MLE) Method Log ROS Method

SD 38.36 SD 1.187

   95% DL/2 (t) UCL 17.21    95%  H-Stat (DL/2) UCL 12.85

DL/2 Substitution Method DL/2 Substitution Method

Mean 11.61 Mean 1.601

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

Lilliefors Test Statistic 0.384 Lilliefors Test Statistic 0.0976

5% Lilliefors Critical Value 0.0865 5% Lilliefors Critical Value 0.0865

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 18.60%

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 24

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 105

Maximum Non-Detect 1.5 Maximum Non-Detect 0.405

SD of Detected 42.16 SD of Detected 0.841

Minimum Non-Detect 1.41 Minimum Non-Detect 0.344

Maximum Detected 425 Maximum Detected 6.052

Mean of Detected 14.1 Mean of Detected 2.036

Raw Statistics Log-transformed Statistics

Minimum Detected 1.7 Minimum Detected 0.531

Number of Distinct Detected Data 102 Number of Non-Detect Data 24

Number of Missing Values 64 Percent Non-Detects 18.60%

Molybdenum

General Statistics

Number of Valid Data 129 Number of Detected Data 105

For additional insight, the user may want to consult a statistician.



   95% Modified-t UCL (Johnson-1978) 5.298    99% Chebyshev (MVUE) UCL 8.336

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 6.153

   95% Adjusted-CLT UCL (Chen-1995) 5.391  97.5% Chebyshev (MVUE) UCL 6.89

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 5.28    95% H-UCL 5.232

Lilliefors Critical Value 0.0783 Lilliefors Critical Value 0.0783

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Lilliefors Test Statistic 0.208 Lilliefors Test Statistic 0.0586

Coefficient of Variation 1.081

Skewness 2.832

SD 4.929

Std. Error of Mean 0.436

Mean 4.558 Mean of log Data 1.129

Median 3.142 SD of log Data 0.858

Minimum 0.551 Minimum of Log Data -0.596

Maximum 28.7 Maximum of Log Data 3.357

Number of Missing Values 65

Raw Statistics Log-transformed Statistics

Nickel

General Statistics

Number of Valid Observations 128 Number of Distinct Observations 119

Note: DL/2 is not a recommended method.

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

For additional insight, the user may want to consult a statistician.

   95% Gamma Approximate UCL 16.15

   95% Adjusted Gamma UCL 16.21

Nu star 55.94 Potential UCLs to Use

AppChi2 39.75    95% KM (BCA) UCL 18.33

k star 0.217 99% KM (Chebyshev) UCL 45.38

Theta star 52.93

Median 5.977 95% KM (Chebyshev) UCL 26.51

SD 38.4 97.5% KM (Chebyshev) UCL 32.88

Maximum 425    95% KM (BCA) UCL 18.33

Mean 11.48    95% KM (Percentile Bootstrap) UCL 18.15

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 17.36

Minimum 0.000001    95% KM (bootstrap t) UCL 33.65

   95% KM (t) UCL 17.39

Assuming Gamma Distribution    95% KM (z) UCL 17.35

5% K-S Critical Value 0.091 SD 38.16

Data not Gamma Distributed at 5% Significance Level SE of Mean 3.376

K-S Test Statistic 0.785 Mean 11.79



Assuming Normal Distribution Assuming Lognormal Distribution

5% Lilliefors Critical Value 0.0714 5% Lilliefors Critical Value 0.0714

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Lilliefors Test Statistic 0.272 Lilliefors Test Statistic 0.0675

Maximum Non-Detect 0.5 Maximum Non-Detect -0.693

SD of Detected 42.6 SD of Detected 1.711

Minimum Non-Detect 0.5 Minimum Non-Detect -0.693

Maximum Detected 366 Maximum Detected 5.903

Mean of Detected 26.15 Mean of Detected 2.137

Raw Statistics Log-transformed Statistics

Minimum Detected 0.304 Minimum Detected -1.191

Number of Distinct Detected Data 147 Number of Non-Detect Data 6

Number of Missing Values 33 Percent Non-Detects 3.75%

Selenium

General Statistics

Number of Valid Data 160 Number of Detected Data 154

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

 and Singh and Singh (2003).   For additional insight, the user may want to consult a statistician.

Potential UCL to Use Use 95% Approximate Gamma UCL 5.176

   95% Approximate Gamma UCL 5.176

   95% Adjusted Gamma UCL 5.184

97.5% Chebyshev(Mean, Sd) UCL 7.279

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 8.893

Kolmogorov-Smirnov 5% Critical Value 0.0839    95% BCA Bootstrap UCL 5.316

Data follow Appr. Gamma Distribution at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 6.457

Anderson-Darling 5% Critical Value 0.772    95% Hall's Bootstrap UCL 5.516

Kolmogorov-Smirnov Test Statistic 0.0813    95% Percentile Bootstrap UCL 5.314

   95% Standard Bootstrap UCL 5.264

Anderson-Darling Test Statistic 2.104    95% Bootstrap-t UCL 5.44

Adjusted Level of Significance 0.0481    95% CLT UCL 5.275

Adjusted Chi Square Value 316.1    95% Jackknife UCL 5.28

nu star 359.5

Approximate Chi Square Value (.05) 316.6 Nonparametric Statistics

MLE of Mean 4.558

MLE of Standard Deviation 3.846

Gamma Distribution Test Data Distribution

k star (bias corrected) 1.404 Data Follow Appr. Gamma Distribution at 5% Significance Level

Theta Star 3.245



Number of Distinct Detected Data 9 Number of Non-Detect Data 119

General Statistics

Number of Valid Data 128 Number of Detected Data 9

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

For additional insight, the user may want to consult a statistician.

Silver

   95% Adjusted Gamma UCL 31.5

Note: DL/2 is not a recommended method.

AppChi2 99.5    95% KM (Chebyshev) UCL 39.69

   95% Gamma Approximate UCL 31.43

Theta star 64.84

Nu star 124.2 Potential UCLs to Use

SD 42.08 97.5% KM (Chebyshev) UCL 45.96

k star 0.388 99% KM (Chebyshev) UCL 58.29

Mean 25.17    95% KM (Percentile Bootstrap) UCL 30.84

Median 8.81 95% KM (Chebyshev) UCL 39.69

Minimum 0.000001    95% KM (bootstrap t) UCL 32.28

Maximum 366    95% KM (BCA) UCL 30.81

Assuming Gamma Distribution    95% KM (z) UCL 30.66

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 30.69

Data follow Appr. Gamma Distribution at 5% Significance Level SE of Mean 3.326

   95% KM (t) UCL 30.69

K-S Test Statistic 0.814 Mean 25.19

5% K-S Critical Value 0.0796 SD 41.94

A-D Test Statistic 1.401 Nonparametric Statistics

5% A-D Critical Value 0.814 Kaplan-Meier (KM) Method

nu star 168.9

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.548 Data Follow Appr. Gamma Distribution at 5% Significance Level

Theta Star 47.71

   95% H UCL 56.34

   95% Percentile Bootstrap UCL 31.28

   95% BCA Bootstrap UCL 31.7

   95% MLE (Tiku) UCL 27.32 SD in Original Scale 42.07

   95% t UCL 30.69

SD 45.77 SD in Log Scale 1.777

   95% MLE (t) UCL 27.65 Mean in Original Scale 25.19

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean 21.66 Mean in Log Scale 2.024

   95% DL/2 (t) UCL 30.69    95%  H-Stat (DL/2) UCL 59.12

Mean 25.18 Mean 2.005

SD 42.07 SD 1.808

DL/2 Substitution Method DL/2 Substitution Method



K-S Test Statistic 0.731 Mean 0.0546

A-D Test Statistic 1.198 Nonparametric Statistics

5% A-D Critical Value 0.731 Kaplan-Meier (KM) Method

nu star 23.22

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 1.29 Data do not follow a Discernable Distribution (0.05)

Theta Star 0.089

   95% H-UCL 0.0094

   95% Percentile Bootstrap UCL 0.0169

   95% BCA Bootstrap UCL 0.02

SD in Original Scale 0.0424

   95% t UCL 0.0163

SD in Log Scale 1.712

Mean in Original Scale 0.0101

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE yields a negative mean Mean in Log Scale -6.577

   95% DL/2 (t) UCL 0.0364    95%  H-Stat (DL/2) UCL 0.0302

Mean 0.0308 Mean -3.625

SD 0.0386 SD 0.368

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

5% Shapiro Wilk Critical Value 0.829 5% Shapiro Wilk Critical Value 0.829

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.594 Shapiro Wilk Test Statistic 0.765

the resulting calculations may not be reliable enough to draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

UCL Statistics

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 92.97%

Warning:  There are only 9 Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 119

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 9

Maximum Non-Detect 0.05 Maximum Non-Detect -2.996

SD of Detected 0.123 SD of Detected 0.713

Minimum Non-Detect 0.0444 Minimum Non-Detect -3.115

Maximum Detected 0.429 Maximum Detected -0.846

Mean of Detected 0.115 Mean of Detected -2.463

Raw Statistics Log-transformed Statistics

Minimum Detected 0.0501 Minimum Detected -2.994

Number of Missing Values 65 Percent Non-Detects 92.97%



DL/2 Substitution Method DL/2 Substitution Method

Mean 0.0882 Mean -3.344

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

Lilliefors Test Statistic 0.191 Lilliefors Test Statistic 0.0809

5% Lilliefors Critical Value 0.0914 5% Lilliefors Critical Value 0.0914

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 26.56%

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 34

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 94

Maximum Non-Detect 0.01 Maximum Non-Detect -4.605

SD of Detected 0.124 SD of Detected 1.036

Minimum Non-Detect 0.00917 Minimum Non-Detect -4.692

Maximum Detected 0.594 Maximum Detected -0.521

Mean of Detected 0.118 Mean of Detected -2.628

Raw Statistics Log-transformed Statistics

Minimum Detected 0.01 Minimum Detected -4.605

Number of Distinct Detected Data 90 Number of Non-Detect Data 34

Number of Missing Values 65 Percent Non-Detects 26.56%

General Statistics

Number of Valid Data 128 Number of Detected Data 94

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

For additional insight, the user may want to consult a statistician.

Thallium

   95% Adjusted Gamma UCL 0.0137

Note: DL/2 is not a recommended method.

AppChi2 15.48    95% KM (t) UCL 0.0601

   95% Gamma Approximate UCL 0.0136    95% KM (% Bootstrap) UCL 0.0635

Theta star 0.0791

Nu star 26.13 Potential UCLs to Use

SD 0.0427 97.5% KM (Chebyshev) UCL 0.0751

k star 0.102 99% KM (Chebyshev) UCL 0.0872

Mean 0.00807    95% KM (Percentile Bootstrap) UCL 0.0635

Median 0.000001 95% KM (Chebyshev) UCL 0.0689

Minimum 0.000001    95% KM (bootstrap t) UCL 0.0838

Maximum 0.429    95% KM (BCA) UCL 0.0678

Assuming Gamma Distribution    95% KM (z) UCL 0.06

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.0592

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.00327

   95% KM (t) UCL 0.0601

5% K-S Critical Value 0.283 SD 0.0349



Number of Distinct Detected Data 7 Number of Non-Detect Data 121

Number of Missing Values 65 Percent Non-Detects 94.53%

Uranium, total

General Statistics

Number of Valid Data 128 Number of Detected Data 7

Note: DL/2 is not a recommended method.

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

For additional insight, the user may want to consult a statistician.

   95% Gamma Approximate UCL 0.121

   95% Adjusted Gamma UCL 0.122

Nu star 58.41 Potential UCLs to Use

AppChi2 41.84    95% KM (Chebyshev) UCL 0.134

k star 0.228 99% KM (Chebyshev) UCL 0.192

Theta star 0.381

Median 0.0438 95% KM (Chebyshev) UCL 0.134

SD 0.118 97.5% KM (Chebyshev) UCL 0.154

Maximum 0.594    95% KM (BCA) UCL 0.107

Mean 0.0869    95% KM (Percentile Bootstrap) UCL 0.106

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.106

Minimum 0.000001    95% KM (bootstrap t) UCL 0.11

   95% KM (t) UCL 0.107

Assuming Gamma Distribution    95% KM (z) UCL 0.107

5% K-S Critical Value 0.0947 SD 0.116

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.0103

5% A-D Critical Value 0.779 Kaplan-Meier (KM) Method

K-S Test Statistic 0.779 Mean 0.0896

A-D Test Statistic 1.069 Nonparametric Statistics

Theta Star 0.106

nu star 210.6

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 1.12 Data appear Lognormal at 5% Significance Level

   95% BCA Bootstrap UCL 0.109

   95% H UCL 0.135

   95% t UCL 0.106

   95% Percentile Bootstrap UCL 0.106

   95% MLE (t) UCL 0.0847 Mean in Original Scale 0.089

   95% MLE (Tiku) UCL 0.0853 SD in Original Scale 0.117

Mean 0.0634 Mean in Log Scale -3.237

SD 0.145 SD in Log Scale 1.361

Maximum Likelihood Estimate(MLE) Method Log ROS Method

SD 0.117 SD 1.488

   95% DL/2 (t) UCL 0.105    95%  H-Stat (DL/2) UCL 0.152



Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.00586

K-S Test Statistic 0.713 Mean 0.115

5% K-S Critical Value 0.314 SD 0.0613

A-D Test Statistic 0.337 Nonparametric Statistics

5% A-D Critical Value 0.713 Kaplan-Meier (KM) Method

nu star 22.82

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 1.63 Data appear Normal at 5% Significance Level

Theta Star 0.178

   95% H-UCL 0.0188

   95% Percentile Bootstrap UCL 0.0332

   95% BCA Bootstrap UCL 0.038

SD in Original Scale 0.0793

   95% t UCL 0.032

SD in Log Scale 1.726

Mean in Original Scale 0.0204

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE yields a negative mean Mean in Log Scale -5.915

   95% DL/2 (t) UCL 0.0726    95%  H-Stat (DL/2) UCL 0.0612

Mean 0.0622 Mean -2.931

SD 0.071 SD 0.391

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

5% Shapiro Wilk Critical Value 0.803 5% Shapiro Wilk Critical Value 0.803

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.861 Shapiro Wilk Test Statistic 0.947

the resulting calculations may not be reliable enough to draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

UCL Statistics

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 95.31%

Warning:  There are only 7 Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 122

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 6

Maximum Non-Detect 0.122 Maximum Non-Detect -2.104

SD of Detected 0.205 SD of Detected 0.669

Minimum Non-Detect 0.0888 Minimum Non-Detect -2.421

Maximum Detected 0.679 Maximum Detected -0.387

Mean of Detected 0.291 Mean of Detected -1.432

Raw Statistics Log-transformed Statistics

Minimum Detected 0.105 Minimum Detected -2.254



SD 1.024 SD 0.746

   95% DL/2 (t) UCL 0.913    95%  H-Stat (DL/2) UCL 0.793

DL/2 Substitution Method DL/2 Substitution Method

Mean 0.763 Mean -0.642

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

Lilliefors Test Statistic 0.277 Lilliefors Test Statistic 0.136

5% Lilliefors Critical Value 0.0792 5% Lilliefors Critical Value 0.0792

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 65.63%

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 84

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 44

Maximum Non-Detect 0.623 Maximum Non-Detect -0.473

SD of Detected 1.034 SD of Detected 0.75

Minimum Non-Detect 0.612 Minimum Non-Detect -0.491

Maximum Detected 7.06 Maximum Detected 1.954

Mean of Detected 0.774 Mean of Detected -0.629

Raw Statistics Log-transformed Statistics

Minimum Detected 0.162 Minimum Detected -1.82

Number of Distinct Detected Data 115 Number of Non-Detect Data 3

Number of Missing Values 65 Percent Non-Detects 2.34%

General Statistics

Number of Valid Data 128 Number of Detected Data 125

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

For additional insight, the user may want to consult a statistician.

Vanadium

   95% Adjusted Gamma UCL 0.0277

Note: DL/2 is not a recommended method.

AppChi2 13.97    95% KM (t) UCL 0.125

   95% Gamma Approximate UCL 0.0275    95% KM (Percentile Bootstrap) UCL 0.169

Theta star 0.169

Nu star 24.15 Potential UCLs to Use

SD 0.08 97.5% KM (Chebyshev) UCL 0.152

k star 0.0944 99% KM (Chebyshev) UCL 0.173

Mean 0.0159    95% KM (Percentile Bootstrap) UCL 0.169

Median 0.000001 95% KM (Chebyshev) UCL 0.141

Minimum 0.000001    95% KM (bootstrap t) UCL 0.131

Maximum 0.679    95% KM (BCA) UCL 0.204

Assuming Gamma Distribution    95% KM (z) UCL 0.125

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.141

   95% KM (t) UCL 0.125



Minimum 11 Minimum of Log Data 2.398

Maximum 250 Maximum of Log Data 5.521

Number of Missing Values 64

Raw Statistics Log-transformed Statistics

Zinc

General Statistics

Number of Valid Observations 129 Number of Distinct Observations 122

Note: DL/2 is not a recommended method.

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

For additional insight, the user may want to consult a statistician.

   95% Gamma Approximate UCL 0.868

   95% Adjusted Gamma UCL 0.869

Nu star 378.9 Potential UCLs to Use

AppChi2 334.8    95% KM (BCA) UCL 0.925

k star 1.48 99% KM (Chebyshev) UCL 1.665

Theta star 0.518

Median 0.443 95% KM (Chebyshev) UCL 1.159

SD 1.023 97.5% KM (Chebyshev) UCL 1.329

Maximum 7.06    95% KM (BCA) UCL 0.925

Mean 0.767    95% KM (Percentile Bootstrap) UCL 0.925

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.914

Minimum 0.162    95% KM (bootstrap t) UCL 0.982

   95% KM (t) UCL 0.914

Assuming Gamma Distribution    95% KM (z) UCL 0.913

5% K-S Critical Value 0.0846 SD 1.02

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.0905

5% A-D Critical Value 0.771 Kaplan-Meier (KM) Method

K-S Test Statistic 0.771 Mean 0.764

A-D Test Statistic 6.947 Nonparametric Statistics

Theta Star 0.531

nu star 364.1

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 1.457 Data do not follow a Discernable Distribution (0.05)

   95% BCA Bootstrap UCL 0.958

   95% H-UCL 0.794

   95% t UCL 0.914

   95% Percentile Bootstrap UCL 0.921

Mean in Original Scale 0.764

SD in Original Scale 1.024

MLE yields a negative mean Mean in Log Scale -0.637

SD in Log Scale 0.743

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method



Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

 and Singh and Singh (2003).   For additional insight, the user may want to consult a statistician.

Potential UCL to Use Use 95% Approximate Gamma UCL 59.58

   95% Approximate Gamma UCL 59.58

   95% Adjusted Gamma UCL 59.64

97.5% Chebyshev(Mean, Sd) UCL 74.34

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 85.89

Kolmogorov-Smirnov 5% Critical Value 0.0825    95% BCA Bootstrap UCL 60.8

Data follow Appr. Gamma Distribution at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 68.45

Anderson-Darling 5% Critical Value 0.758    95% Hall's Bootstrap UCL 60.61

Kolmogorov-Smirnov Test Statistic 0.0741    95% Percentile Bootstrap UCL 60.26

   95% Standard Bootstrap UCL 59.99

Anderson-Darling Test Statistic 1.248    95% Bootstrap-t UCL 60.93

Adjusted Level of Significance 0.0481    95% CLT UCL 59.99

Adjusted Chi Square Value 764.4    95% Jackknife UCL 60.02

nu star 831

Approximate Chi Square Value (.05) 765.1 Nonparametric Statistics

MLE of Mean 54.86

MLE of Standard Deviation 30.57

Gamma Distribution Test Data Distribution

k star (bias corrected) 3.221 Data Follow Appr. Gamma Distribution at 5% Significance Level

Theta Star 17.03

   95% Modified-t UCL (Johnson-1978) 60.13    99% Chebyshev (MVUE) UCL 82.69

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 66.82

   95% Adjusted-CLT UCL (Chen-1995) 60.67  97.5% Chebyshev (MVUE) UCL 72.17

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 60.02    95% H-UCL 59.71

Lilliefors Critical Value 0.078 Lilliefors Critical Value 0.078

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Lilliefors Test Statistic 0.153 Lilliefors Test Statistic 0.0431

Coefficient of Variation 0.646

Skewness 2.319

SD 35.43

Std. Error of Mean 3.119

Mean 54.86 Mean of log Data 3.845

Median 46.9 SD of log Data 0.554



 

 
 
 
 
 
 
 
 
 
 

Ballard Mine Riparian Vegetation 



Kolmogorov-Smirnov 5% Critical Value 0.175    95% BCA Bootstrap UCL 2.279

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 3.055

Anderson-Darling 5% Critical Value 0.787    95% Hall's Bootstrap UCL 4.403

Kolmogorov-Smirnov Test Statistic 0.227    95% Percentile Bootstrap UCL 1.964

   95% Standard Bootstrap UCL 1.879

Anderson-Darling Test Statistic 1.955    95% Bootstrap-t UCL 2.97

Adjusted Level of Significance 0.0401    95% CLT UCL 1.89

Adjusted Chi Square Value 22.56    95% Jackknife UCL 1.916

nu star 35.93

Approximate Chi Square Value (.05) 23.21 Nonparametric Statistics

MLE of Mean 1.184

MLE of Standard Deviation 1.452

Gamma Distribution Test Data Distribution

k star (bias corrected) 0.665 Data appear Lognormal at 5% Significance Level

Theta Star 1.78

   95% Modified-t UCL (Johnson-1978) 1.968    99% Chebyshev (MVUE) UCL 3.566

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 2.113

   95% Adjusted-CLT UCL (Chen-1995) 2.222  97.5% Chebyshev (MVUE) UCL 2.603

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 1.916    95% H-UCL 1.916

Shapiro Wilk Critical Value 0.923 Shapiro Wilk Critical Value 0.923

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.501 Shapiro Wilk Test Statistic 0.925

Coefficient of Variation 1.883

Skewness 3.754

SD 2.23

Std. Error of Mean 0.429

Mean 1.184 Mean of log Data -0.666

Median 0.37 SD of log Data 1.17

Minimum 0.09 Minimum of Log Data -2.408

Maximum 11.1 Maximum of Log Data 2.407

Number of Missing Values 7

Raw Statistics Log-transformed Statistics

Cadmium

General Statistics

Number of Valid Observations 27 Number of Distinct Observations 26

Full Precision   OFF

Confidence Coefficient   95%

Number of Bootstrap Operations   2000

General UCL Statistics for Data Sets with Non-Detects

User Selected Options

From File   Riparian veg ProUCL Input.wst



   95% MLE (Tiku) UCL 6.205 SD in Original Scale 8.757

   95% t UCL 6.699

SD 8.807 SD in Log Scale 1.165

   95% MLE (t) UCL 6.495 Mean in Original Scale 3.825

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean 3.604 Mean in Log Scale 0.477

   95% DL/2 (t) UCL 6.696    95%  H-Stat (DL/2) UCL 8.045

Mean 3.821 Mean 0.416

SD 8.758 SD 1.333

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

5% Shapiro Wilk Critical Value 0.92 5% Shapiro Wilk Critical Value 0.92

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.386 Shapiro Wilk Test Statistic 0.93

Maximum Non-Detect 0.05 Maximum Non-Detect -2.996

SD of Detected 8.898 SD of Detected 1.072

Minimum Non-Detect 0.05 Minimum Non-Detect -2.996

Maximum Detected 45.9 Maximum Detected 3.826

Mean of Detected 3.967 Mean of Detected 0.574

Raw Statistics Log-transformed Statistics

Minimum Detected 0.33 Minimum Detected -1.109

Number of Distinct Detected Data 26 Number of Non-Detect Data 1

Number of Missing Values 7 Percent Non-Detects 3.70%

General Statistics

Number of Valid Data 27 Number of Detected Data 26

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

 and Singh and Singh (2003).   For additional insight, the user may want to consult a statistician.

Molybdenum

ProUCL computes and outputs H-statistic based UCLs for historical reasons only.

H-statistic often results in unstable (both high and low) values of UCL95 as shown in examples in the Technical Guide.

It is therefore recommended to avoid the use of H-statistic based 95% UCLs.

Use of nonparametric methods are preferred to compute UCL95 for skewed data sets which do not follow a gamma distribution.

Potential UCL to Use Use 95% H-UCL 1.916

   95% Approximate Gamma UCL 1.833

   95% Adjusted Gamma UCL 1.887

97.5% Chebyshev(Mean, Sd) UCL 3.865

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 5.455



Coefficient of Variation 0.348

Skewness 0.38

SD 1.233

Std. Error of Mean 0.237

Mean 3.543 Mean of log Data 1.201

Median 3.4 SD of log Data 0.38

Minimum 1.2 Minimum of Log Data 0.182

Maximum 6.3 Maximum of Log Data 1.841

Number of Missing Values 7

Raw Statistics Log-transformed Statistics

General Statistics

Number of Valid Observations 27 Number of Distinct Observations 22

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

For additional insight, the user may want to consult a statistician.

Copper

   95% Adjusted Gamma UCL 6.783

Note: DL/2 is not a recommended method.

AppChi2 14.51  97.5% KM (Chebyshev) UCL 14.36

   95% Gamma Approximate UCL 6.547

Theta star 8.295

Nu star 24.87 Potential UCLs to Use

SD 8.759 97.5% KM (Chebyshev) UCL 14.36

k star 0.461 99% KM (Chebyshev) UCL 20.61

Mean 3.82    95% KM (Percentile Bootstrap) UCL 7.052

Median 1.32 95% KM (Chebyshev) UCL 11.18

Minimum 0.000001    95% KM (bootstrap t) UCL 17.46

Maximum 45.9    95% KM (BCA) UCL 7.348

Assuming Gamma Distribution    95% KM (z) UCL 6.605

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 6.701

Data not Gamma Distributed at 5% Significance Level SE of Mean 1.686

   95% KM (t) UCL 6.708

K-S Test Statistic 0.785 Mean 3.832

5% K-S Critical Value 0.178 SD 8.59

A-D Test Statistic 2.141 Nonparametric Statistics

5% A-D Critical Value 0.785 Kaplan-Meier (KM) Method

nu star 35.6

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.685 Data appear Lognormal at 5% Significance Level

Theta Star 5.794

   95% H UCL 5.942

   95% Percentile Bootstrap UCL 7.01

   95% BCA Bootstrap UCL 8.559



SD 26.98

Mean 36.96 Mean of log Data 3.421

Median 29 SD of log Data 0.595

Minimum 13 Minimum of Log Data 2.565

Maximum 131 Maximum of Log Data 4.875

Number of Missing Values 7

Raw Statistics Log-transformed Statistics

Zinc

General Statistics

Number of Valid Observations 27 Number of Distinct Observations 21

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

 and Singh and Singh (2003).   For additional insight, the user may want to consult a statistician.

Potential UCL to Use Use 95% Student's-t UCL 3.948

   95% Approximate Gamma UCL 4.007

   95% Adjusted Gamma UCL 4.039

97.5% Chebyshev(Mean, Sd) UCL 5.025

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 5.905

Kolmogorov-Smirnov 5% Critical Value 0.168    95% BCA Bootstrap UCL 3.964

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 4.578

Anderson-Darling 5% Critical Value 0.745    95% Hall's Bootstrap UCL 3.955

Kolmogorov-Smirnov Test Statistic 0.0909    95% Percentile Bootstrap UCL 3.935

   95% Standard Bootstrap UCL 3.925

Anderson-Darling Test Statistic 0.226    95% Bootstrap-t UCL 3.969

Adjusted Level of Significance 0.0401    95% CLT UCL 3.934

Adjusted Chi Square Value 336.5    95% Jackknife UCL 3.948

nu star 383.5

Approximate Chi Square Value (.05) 339.1 Nonparametric Statistics

MLE of Mean 3.543

MLE of Standard Deviation 1.33

Gamma Distribution Test Data Distribution

k star (bias corrected) 7.102 Data appear Normal at 5% Significance Level

Theta Star 0.499

   95% Modified-t UCL (Johnson-1978) 3.951    99% Chebyshev (MVUE) UCL 6.218

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 4.726

   95% Adjusted-CLT UCL (Chen-1995) 3.952  97.5% Chebyshev (MVUE) UCL 5.229

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 3.948    95% H-UCL 4.108

Shapiro Wilk Critical Value 0.923 Shapiro Wilk Critical Value 0.923

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.974 Shapiro Wilk Test Statistic 0.959



Raw Statistics Log-transformed Statistics

Number of Distinct Detected Data 19 Number of Non-Detect Data 8

Number of Missing Values 7 Percent Non-Detects 29.63%

Selenium

General Statistics

Number of Valid Data 27 Number of Detected Data 19

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

 and Singh and Singh (2003).   For additional insight, the user may want to consult a statistician.

Potential UCL to Use Use 95% Approximate Gamma UCL 45.68

   95% Approximate Gamma UCL 45.68

   95% Adjusted Gamma UCL 46.31

97.5% Chebyshev(Mean, Sd) UCL 69.39

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 88.62

Kolmogorov-Smirnov 5% Critical Value 0.17    95% BCA Bootstrap UCL 47.89

Data follow Appr. Gamma Distribution at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 59.59

Anderson-Darling 5% Critical Value 0.753    95% Hall's Bootstrap UCL 53.17

Kolmogorov-Smirnov Test Statistic 0.18    95% Percentile Bootstrap UCL 46.22

   95% Standard Bootstrap UCL 45.14

Anderson-Darling Test Statistic 0.748    95% Bootstrap-t UCL 50.16

Adjusted Level of Significance 0.0401    95% CLT UCL 45.5

Adjusted Chi Square Value 108.5    95% Jackknife UCL 45.82

nu star 136

Approximate Chi Square Value (.05) 110 Nonparametric Statistics

MLE of Mean 36.96

MLE of Standard Deviation 23.29

Gamma Distribution Test Data Distribution

k star (bias corrected) 2.518 Data Follow Appr. Gamma Distribution at 5% Significance Level

Theta Star 14.68

   95% Modified-t UCL (Johnson-1978) 46.17    99% Chebyshev (MVUE) UCL 79.97

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 55.41

   95% Adjusted-CLT UCL (Chen-1995) 47.77  97.5% Chebyshev (MVUE) UCL 63.69

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 45.82    95% H-UCL 46.44

Shapiro Wilk Critical Value 0.923 Shapiro Wilk Critical Value 0.923

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.768 Shapiro Wilk Test Statistic 0.951

Coefficient of Variation 0.73

Skewness 2.126

Std. Error of Mean 5.192



Theta star 46.17

Nu star 8.926 Potential UCLs to Use

SD 9.947 97.5% KM (Chebyshev) UCL 19.69

k star 0.165 99% KM (Chebyshev) UCL 26.74

Mean 7.631    95% KM (Percentile Bootstrap) UCL 11.12

Median 3.1 95% KM (Chebyshev) UCL 16.1

Minimum 0.000001    95% KM (bootstrap t) UCL 12.17

Maximum 40    95% KM (BCA) UCL 11.26

Assuming Gamma Distribution    95% KM (z) UCL 10.94

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 10.96

Data appear Gamma Distributed at 5% Significance Level SE of Mean 1.903

   95% KM (t) UCL 11.05

K-S Test Statistic 0.767 Mean 7.809

5% K-S Critical Value 0.204 SD 9.625

A-D Test Statistic 0.247 Nonparametric Statistics

5% A-D Critical Value 0.767 Kaplan-Meier (KM) Method

nu star 35.87

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.944 Data appear Gamma Distributed at 5% Significance Level

Theta Star 11.49

   95% H UCL 36.48

   95% Percentile Bootstrap UCL 10.96

   95% BCA Bootstrap UCL 11.63

   95% MLE (Tiku) UCL 9.601 SD in Original Scale 9.839

   95% t UCL 11

SD 12.58 SD in Log Scale 1.681

   95% MLE (t) UCL 9.393 Mean in Original Scale 7.77

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean 5.263 Mean in Log Scale 1.023

   95% DL/2 (t) UCL 10.95    95%  H-Stat (DL/2) UCL 46.37

Mean 7.705 Mean 0.894

SD 9.889 SD 1.804

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

5% Shapiro Wilk Critical Value 0.901 5% Shapiro Wilk Critical Value 0.901

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.858 Shapiro Wilk Test Statistic 0.95

Maximum Non-Detect 0.5 Maximum Non-Detect -0.693

SD of Detected 10.3 SD of Detected 1.191

Minimum Non-Detect 0.5 Minimum Non-Detect -0.693

Maximum Detected 40 Maximum Detected 3.689

Mean of Detected 10.84 Mean of Detected 1.854

Minimum Detected 0.6 Minimum Detected -0.511



Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

For additional insight, the user may want to consult a statistician.

   95% Adjusted Gamma UCL 22.21

Note: DL/2 is not a recommended method.

AppChi2 3.282    95% KM (Chebyshev) UCL 16.1

   95% Gamma Approximate UCL 20.75



 

 
 
 
 
 
 
 
 
 
 

Ballard Mine Surface Water 



Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 1.695 Data do not follow a Discernable Distribution (0.05)

   95% BCA Bootstrap UCL 0.0565

   95% H-UCL 0.0612

   95% t UCL 0.0515

   95% Percentile Bootstrap UCL 0.0528

Mean in Original Scale 0.0387

SD in Original Scale 0.0658

MLE yields a negative mean Mean in Log Scale -4.158

SD in Log Scale 1.369

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

SD 0.0636 SD 0.821

   95% DL/2 (t) UCL 0.0558    95%  H-Stat (DL/2) UCL 0.0466

DL/2 Substitution Method DL/2 Substitution Method

Mean 0.0434 Mean -3.606

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

Shapiro Wilk Test Statistic 0.705 Shapiro Wilk Test Statistic 0.907

5% Shapiro Wilk Critical Value 0.914 5% Shapiro Wilk Critical Value 0.914

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 80.82%

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 59

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 14

Maximum Non-Detect 0.06 Maximum Non-Detect -2.813

SD of Detected 0.0913 SD of Detected 0.715

Minimum Non-Detect 0.03 Minimum Non-Detect -3.507

Maximum Detected 0.35 Maximum Detected -1.05

Mean of Detected 0.0997 Mean of Detected -2.589

Raw Statistics Log-transformed Statistics

Minimum Detected 0.03 Minimum Detected -3.507

Number of Distinct Detected Data 13 Number of Non-Detect Data 50

Number of Missing Values 21 Percent Non-Detects 68.49%

Aluminum, dissolved

General Statistics

Number of Valid Data 73 Number of Detected Data 23

Full Precision   OFF

Confidence Coefficient   95%

Number of Bootstrap Operations   2000

General UCL Statistics for Data Sets with Non-Detects

User Selected Options

From File   SW ProUCL Input_a.wst



5% Shapiro Wilk Critical Value 0.94 5% Shapiro Wilk Critical Value 0.94

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.774 Shapiro Wilk Test Statistic 0.914

Maximum Non-Detect 0.0005 Maximum Non-Detect -7.601

SD of Detected 0.0119 SD of Detected 1.388

Minimum Non-Detect 0.0005 Minimum Non-Detect -7.601

Maximum Detected 0.0556 Maximum Detected -2.89

Mean of Detected 0.00996 Mean of Detected -5.413

Raw Statistics Log-transformed Statistics

Minimum Detected 0.0005 Minimum Detected -7.601

Number of Distinct Detected Data 36 Number of Non-Detect Data 23

Number of Missing Values 32 Percent Non-Detects 36.51%

Arsenic, dissolved

General Statistics

Number of Valid Data 63 Number of Detected Data 40

Note: DL/2 is not a recommended method.

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

For additional insight, the user may want to consult a statistician.

   95% Gamma Approximate UCL (Use when n >= 40) 0.0605    95% KM (% Bootstrap) UCL 0.0665

   95% Adjusted Gamma UCL (Use when n < 40) 0.0614

Nu star 17.94 Potential UCLs to Use

AppChi2 9.346    95% KM (t) UCL 0.0641

k star 0.123 99% KM (Chebyshev) UCL 0.123

Theta star 0.257

Median 0.000001 95% KM (Chebyshev) UCL 0.0833

SD 0.0687 97.5% KM (Chebyshev) UCL 0.0967

Maximum 0.35    95% KM (BCA) UCL 0.0699

Mean 0.0315    95% KM (Percentile Bootstrap) UCL 0.0665

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.0639

Minimum 0.000001    95% KM (bootstrap t) UCL 0.0717

   95% KM (t) UCL 0.0641

Assuming Gamma Distribution    95% KM (z) UCL 0.0639

5% K-S Critical Value 0.184 SD 0.0596

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.00714

5% A-D Critical Value 0.756 Kaplan-Meier (KM) Method

K-S Test Statistic 0.756 Mean 0.0522

A-D Test Statistic 1.285 Nonparametric Statistics

Theta Star 0.0588

nu star 77.96



General Statistics

Number of Valid Data 62 Number of Detected Data 58

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

For additional insight, the user may want to consult a statistician.

Barium, dissolved

   95% Adjusted Gamma UCL (Use when n < 40) 0.0107

Note: DL/2 is not a recommended method.

AppChi2 16.09    95% KM (Chebyshev) UCL 0.0123

   95% Gamma Approximate UCL (Use when n >= 40) 0.0106

Theta star 0.0296

Nu star 26.92 Potential UCLs to Use

SD 0.0106 97.5% KM (Chebyshev) UCL 0.0148

k star 0.214 99% KM (Chebyshev) UCL 0.0197

Mean 0.00632    95% KM (Percentile Bootstrap) UCL 0.00873

Median 0.0011 95% KM (Chebyshev) UCL 0.0123

Minimum 0.000001    95% KM (bootstrap t) UCL 0.00931

Maximum 0.0556    95% KM (BCA) UCL 0.00893

Assuming Gamma Distribution    95% KM (z) UCL 0.00869

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.00868

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.00132

   95% KM (t) UCL 0.00872

K-S Test Statistic 0.79 Mean 0.00651

5% K-S Critical Value 0.145 SD 0.0104

A-D Test Statistic 1.389 Nonparametric Statistics

5% A-D Critical Value 0.79 Kaplan-Meier (KM) Method

nu star 56.48

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.706 Data do not follow a Discernable Distribution (0.05)

Theta Star 0.0141

   95% H UCL 0.025

   95% Percentile Bootstrap UCL 0.0086

   95% BCA Bootstrap UCL 0.00922

   95% MLE (Tiku) UCL 0.00589 SD in Original Scale 0.0105

   95% t UCL 0.00862

SD 0.0144 SD in Log Scale 2.064

   95% MLE (t) UCL 0.00561 Mean in Original Scale 0.00641

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean 0.00258 Mean in Log Scale -6.642

   95% DL/2 (t) UCL 0.00863    95%  H-Stat (DL/2) UCL 0.0143

Mean 0.00642 Mean -6.465

SD 0.0105 SD 1.779

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method



Mean 0.0372    95% KM (Percentile Bootstrap) UCL 0.0415

Median 0.038 95% KM (Chebyshev) UCL 0.0482

Minimum 0.000001    95% KM (bootstrap t) UCL 0.0415

Maximum 0.095    95% KM (BCA) UCL 0.0418

Assuming Gamma Distribution    95% KM (z) UCL 0.0416

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.0415

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.00245

   95% KM (t) UCL 0.0416

K-S Test Statistic 0.754 Mean 0.0375

5% K-S Critical Value 0.117 SD 0.0191

A-D Test Statistic 0.558 Nonparametric Statistics

5% A-D Critical Value 0.754 Kaplan-Meier (KM) Method

nu star 462.2

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 3.984 Data appear Normal at 5% Significance Level

Theta Star 0.00997

   95% H UCL 0.0455

   95% Percentile Bootstrap UCL 0.0419

   95% BCA Bootstrap UCL 0.0417

   95% MLE (Tiku) UCL 0.0412 SD in Original Scale 0.0188

   95% t UCL 0.0418

SD 0.0206 SD in Log Scale 0.611

   95% MLE (t) UCL 0.0412 Mean in Original Scale 0.0378

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean 0.0368 Mean in Log Scale -3.429

   95% DL/2 (t) UCL 0.0414    95%  H-Stat (DL/2) UCL 0.0584

Mean 0.0373 Mean -3.553

SD 0.0198 SD 0.943

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

5% Lilliefors Critical Value 0.116 5% Lilliefors Critical Value 0.116

Data appear Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Lilliefors Test Statistic 0.0771 Lilliefors Test Statistic 0.129

Maximum Non-Detect 0.003 Maximum Non-Detect -5.809

SD of Detected 0.0179 SD of Detected 0.548

Minimum Non-Detect 0.003 Minimum Non-Detect -5.809

Maximum Detected 0.095 Maximum Detected -2.354

Mean of Detected 0.0397 Mean of Detected -3.35

Raw Statistics Log-transformed Statistics

Minimum Detected 0.006 Minimum Detected -5.116

Number of Distinct Detected Data 40 Number of Non-Detect Data 4

Number of Missing Values 18 Percent Non-Detects 6.45%



   95% H UCL 0.0314

   95% Percentile Bootstrap UCL 0.0293

   95% BCA Bootstrap UCL 0.0295

   95% MLE (Tiku) UCL 0.0289 SD in Original Scale 0.0124

   95% t UCL 0.0295

SD 0.0141 SD in Log Scale 0.527

   95% MLE (t) UCL 0.0288 Mean in Original Scale 0.0257

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean 0.0245 Mean in Log Scale -3.784

   95% DL/2 (t) UCL 0.029    95%  H-Stat (DL/2) UCL 0.035

Mean 0.0249 Mean -3.896

SD 0.0135 SD 0.727

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

5% Shapiro Wilk Critical Value 0.923 5% Shapiro Wilk Critical Value 0.923

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.915 Shapiro Wilk Test Statistic 0.916

Maximum Non-Detect 0.01 Maximum Non-Detect -4.605

SD of Detected 0.0113 SD of Detected 0.427

Minimum Non-Detect 0.01 Minimum Non-Detect -4.605

Maximum Detected 0.05 Maximum Detected -2.996

Mean of Detected 0.0286 Mean of Detected -3.637

Raw Statistics Log-transformed Statistics

Minimum Detected 0.01 Minimum Detected -4.605

Number of Distinct Detected Data 8 Number of Non-Detect Data 5

Number of Missing Values 63 Percent Non-Detects 15.63%

General Statistics

Number of Valid Data 32 Number of Detected Data 27

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

For additional insight, the user may want to consult a statistician.

Boron, dissolved

   95% Adjusted Gamma UCL (Use when n < 40) 0.0482

Note: DL/2 is not a recommended method.

AppChi2 75.1    95% KM (t) UCL 0.0416

   95% Gamma Approximate UCL (Use when n >= 40) 0.0479    95% KM (Percentile Bootstrap) UCL 0.0415

Theta star 0.0476

Nu star 96.79 Potential UCLs to Use

SD 0.0199 97.5% KM (Chebyshev) UCL 0.0528

k star 0.781 99% KM (Chebyshev) UCL 0.0619



Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 94.02%

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 173

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 11

Maximum Non-Detect 0.0015 Maximum Non-Detect -6.502

SD of Detected 0.0007708 SD of Detected 1.065

Minimum Non-Detect 0.0001 Minimum Non-Detect -9.21

Maximum Detected 0.0044 Maximum Detected -5.426

Mean of Detected 0.0008371 Mean of Detected -7.548

Raw Statistics Log-transformed Statistics

Minimum Detected 0.000035 Minimum Detected -10.26

Number of Distinct Detected Data 31 Number of Non-Detect Data 126

Number of Missing Values 41 Percent Non-Detects 68.48%

General Statistics

Number of Valid Data 184 Number of Detected Data 58

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

For additional insight, the user may want to consult a statistician.

Cadmium, dissolved

   95% Adjusted Gamma UCL (Use when n < 40) 0.0401

Note: DL/2 is not a recommended method.

AppChi2 18.78    95% KM (BCA) UCL 0.0299

   95% Gamma Approximate UCL (Use when n >= 40) 0.0391

Theta star 0.051

Nu star 30.36 Potential UCLs to Use

SD 0.0147 97.5% KM (Chebyshev) UCL 0.0395

k star 0.474 99% KM (Chebyshev) UCL 0.0476

Mean 0.0242    95% KM (Percentile Bootstrap) UCL 0.0294

Median 0.0233 95% KM (Chebyshev) UCL 0.0353

Minimum 0.000001    95% KM (bootstrap t) UCL 0.0295

Maximum 0.05    95% KM (BCA) UCL 0.0299

Assuming Gamma Distribution    95% KM (z) UCL 0.0293

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.0294

Data follow Appr. Gamma Distribution at 5% Significance Level SE of Mean 0.00221

   95% KM (t) UCL 0.0294

K-S Test Statistic 0.746 Mean 0.0257

5% K-S Critical Value 0.168 SD 0.0122

A-D Test Statistic 0.777 Nonparametric Statistics

5% A-D Critical Value 0.746 Kaplan-Meier (KM) Method

nu star 302.1

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 5.595 Data Follow Appr. Gamma Distribution at 5% Significance Level

Theta Star 0.00511



Note: DL/2 is not a recommended method.

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

For additional insight, the user may want to consult a statistician.

   95% Gamma Approximate UCL (Use when n >= 40) 0.0003594

   95% Adjusted Gamma UCL (Use when n < 40) 0.0003602

Nu star 76.77 Potential UCLs to Use

AppChi2 57.59    95% KM (BCA) UCL 0.0004059

k star 0.209 99% KM (Chebyshev) UCL 0.0007172

Theta star 0.00129

Median 0.000001 95% KM (Chebyshev) UCL 0.0004803

SD 0.0005795 97.5% KM (Chebyshev) UCL 0.0005602

Maximum 0.0044    95% KM (BCA) UCL 0.0004059

Mean 0.0002696    95% KM (Percentile Bootstrap) UCL 0.0003884

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.0003536

Minimum 0.000001    95% KM (bootstrap t) UCL 0.0003726

   95% KM (t) UCL 0.0003657

Assuming Gamma Distribution    95% KM (z) UCL 0.0003653

5% K-S Critical Value 0.12 SD 0.0005674

Data not Gamma Distributed at 5% Significance Level SE of Mean 4.238E-05

5% A-D Critical Value 0.775 Kaplan-Meier (KM) Method

K-S Test Statistic 0.775 Mean 0.0002956

A-D Test Statistic 0.824 Nonparametric Statistics

Theta Star 0.0007155

nu star 135.7

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 1.17 Data do not follow a Discernable Distribution (0.05)

   95% BCA Bootstrap UCL 0.0003892

   95% H-UCL 0.0004868

   95% t UCL 0.0003692

   95% Percentile Bootstrap UCL 0.000375

Mean in Original Scale 0.0003003

SD in Original Scale 0.0005657

MLE yields a negative mean Mean in Log Scale -9.464

SD in Log Scale 1.715

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

SD 0.0005579 SD 1.219

   95% DL/2 (t) UCL 0.0004044    95%  H-Stat (DL/2) UCL 0.0003663

DL/2 Substitution Method DL/2 Substitution Method

Mean 0.0003364 Mean -8.869

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

Lilliefors Test Statistic 0.152 Lilliefors Test Statistic 0.142

5% Lilliefors Critical Value 0.116 5% Lilliefors Critical Value 0.116

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only



5% A-D Critical Value 0.78 Kaplan-Meier (KM) Method

K-S Test Statistic 0.78 Mean 0.0007965

A-D Test Statistic 1.598 Nonparametric Statistics

Theta Star 0.00136

nu star 137

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.978 Data appear Lognormal at 5% Significance Level

   95% BCA Bootstrap UCL 0.00107

   95% H-UCL 0.00129

   95% t UCL 0.0009993

   95% Percentile Bootstrap UCL 0.00102

Mean in Original Scale 0.000779

SD in Original Scale 0.00149

MLE method failed to converge properly Mean in Log Scale -8.291

SD in Log Scale 1.579

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

SD 0.0015 SD 1.555

   95% DL/2 (t) UCL 0.00103    95%  H-Stat (DL/2) UCL 0.00126

DL/2 Substitution Method DL/2 Substitution Method

Mean 0.0008114 Mean -8.266

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

Lilliefors Test Statistic 0.25 Lilliefors Test Statistic 0.0695

5% Lilliefors Critical Value 0.106 5% Lilliefors Critical Value 0.106

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 97.62%

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 123

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 3

Maximum Non-Detect 0.005 Maximum Non-Detect -5.298

SD of Detected 0.00183 SD of Detected 1.048

Minimum Non-Detect 0.0001 Minimum Non-Detect -9.21

Maximum Detected 0.009 Maximum Detected -4.711

Mean of Detected 0.00133 Mean of Detected -7.192

Raw Statistics Log-transformed Statistics

Minimum Detected 0.0001 Minimum Detected -9.21

Number of Distinct Detected Data 37 Number of Non-Detect Data 56

Number of Missing Values 99 Percent Non-Detects 44.44%

Chromium, total, dissolved

General Statistics

Number of Valid Data 126 Number of Detected Data 70



Maximum Non-Detect 0.02 Maximum Non-Detect -3.912

SD of Detected 0.183 SD of Detected 2.57

Minimum Non-Detect 0.01 Minimum Non-Detect -4.605

Maximum Detected 0.38 Maximum Detected -0.968

Mean of Detected 0.105 Mean of Detected -4.012

Raw Statistics Log-transformed Statistics

Minimum Detected 0.000705 Minimum Detected -7.257

Number of Distinct Detected Data 3 Number of Non-Detect Data 59

Number of Missing Values 32 Percent Non-Detects 93.65%

Copper, dissolved

General Statistics

Number of Valid Data 63 Number of Detected Data 4

Warning: Only one distinct data value was detected! ProUCL (or any other software) should not be used on such a data set!

It is suggested to use alternative site specific values determined by the Project Team to estimate environmental parameters (e.g., EPC, BTV).

The data set for variable Cobalt, dissolved was not processed!

Number of Distinct Detected Data 1 Number of Non-Detect Data 62

Number of Missing Values 32 Percent Non-Detects 98.41%

Cobalt, dissolved

General Statistics

Number of Valid Data 63 Number of Detected Data 1

Note: DL/2 is not a recommended method.

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

For additional insight, the user may want to consult a statistician.

   95% Gamma Approximate UCL (Use when n >= 40) 0.00103

   95% Adjusted Gamma UCL (Use when n < 40) 0.00104

Nu star 62.07 Potential UCLs to Use

AppChi2 44.95    95% KM (Chebyshev) UCL 0.00138

k star 0.246 99% KM (Chebyshev) UCL 0.00212

Theta star 0.00304

Median 0.0002 95% KM (Chebyshev) UCL 0.00138

SD 0.00151 97.5% KM (Chebyshev) UCL 0.00163

Maximum 0.009    95% KM (BCA) UCL 0.00105

Mean 0.0007487    95% KM (Percentile Bootstrap) UCL 0.00103

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.00102

Minimum 0.000001    95% KM (bootstrap t) UCL 0.00111

   95% KM (t) UCL 0.00102

Assuming Gamma Distribution    95% KM (z) UCL 0.00102

5% K-S Critical Value 0.109 SD 0.00148

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.0001335



Minimum 0.000001    95% KM (bootstrap t) UCL 0.0918

Maximum 0.38    95% KM (BCA) UCL 0.0371

Assuming Gamma Distribution    95% KM (z) UCL 0.0187

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.0212

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.0069

   95% KM (t) UCL 0.0189

K-S Test Statistic 0.695 Mean 0.00734

5% K-S Critical Value 0.415 SD 0.0474

A-D Test Statistic 0.39 Nonparametric Statistics

5% A-D Critical Value 0.695 Kaplan-Meier (KM) Method

nu star 2.088

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.261 Data appear Gamma Distributed at 5% Significance Level

Theta Star 0.403

   95% H-UCL 0.0149

   95% Percentile Bootstrap UCL 0.0204

   95% BCA Bootstrap UCL 0.027

SD in Original Scale 0.0478

   95% t UCL 0.0187

SD in Log Scale 2.133

Mean in Original Scale 0.00867

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE yields a negative mean Mean in Log Scale -7.345

   95% DL/2 (t) UCL 0.0214    95%  H-Stat (DL/2) UCL 0.00799

Mean 0.0114 Mean -5.206

SD 0.0473 SD 0.652

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

5% Shapiro Wilk Critical Value 0.748 5% Shapiro Wilk Critical Value 0.748

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.673 Shapiro Wilk Test Statistic 0.943

Those methods will return a 'N/A' value on your output display!

It is necessary to have 4 or more Distinct Values for bootstrap methods.

However, results obtained using 4 to 9 distinct values may not be reliable.

It is recommended to have 10 to 15 or more observations for accurate and meaningful results and estimates.

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 95.24%

Warning:  There are only 3 Distinct Detected Values in this data set

The number of detected data may not be adequate enough to perform GOF tests, bootstrap, and ROS methods.

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 60

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 3



   95% MLE (t) UCL 0.0773 Mean in Original Scale 0.0768

Mean 0.00546 Mean in Log Scale -4.63

SD 0.371 SD in Log Scale 1.93

Maximum Likelihood Estimate(MLE) Method Log ROS Method

SD 0.316 SD 1.92

   95% DL/2 (t) UCL 0.138    95%  H-Stat (DL/2) UCL 0.13

DL/2 Substitution Method DL/2 Substitution Method

Mean 0.0768 Mean -4.625

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

Lilliefors Test Statistic 0.4 Lilliefors Test Statistic 0.0974

5% Lilliefors Critical Value 0.108 5% Lilliefors Critical Value 0.108

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 24.32%

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 18

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 56

Maximum Non-Detect 0.0025 Maximum Non-Detect -5.991

SD of Detected 0.332 SD of Detected 1.678

Minimum Non-Detect 0.0005 Minimum Non-Detect -7.601

Maximum Detected 2.63 Maximum Detected 0.967

Mean of Detected 0.0848 Mean of Detected -4.29

Raw Statistics Log-transformed Statistics

Minimum Detected 0.0005 Minimum Detected -7.601

Number of Distinct Detected Data 58 Number of Non-Detect Data 7

Number of Missing Values 21 Percent Non-Detects 9.46%

General Statistics

Number of Valid Data 74 Number of Detected Data 67

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

For additional insight, the user may want to consult a statistician.

Manganese, dissolved

   95% Adjusted Gamma UCL (Use when n < 40)     N/A

Note: DL/2 is not a recommended method.

AppChi2 8.729    95% KM (t) UCL 0.0189

   95% Gamma Approximate UCL (Use when n >= 40) 0.0457

Theta star 0.172

Nu star 17.08 Potential UCLs to Use

SD 0.0554 97.5% KM (Chebyshev) UCL 0.0504

k star 0.136 99% KM (Chebyshev) UCL 0.076

Mean 0.0234    95% KM (Percentile Bootstrap) UCL 0.0371

Median 0.000001 95% KM (Chebyshev) UCL 0.0374



Maximum Non-Detect 0.02 Maximum Non-Detect -3.912

SD of Detected 0.0536 SD of Detected 1.306

Minimum Non-Detect 0.01 Minimum Non-Detect -4.605

Maximum Detected 0.16 Maximum Detected -1.833

Mean of Detected 0.0355 Mean of Detected -4.124

Raw Statistics Log-transformed Statistics

Minimum Detected 0.0009 Minimum Detected -7.013

Number of Distinct Detected Data 6 Number of Non-Detect Data 50

Number of Missing Values 32 Percent Non-Detects 79.37%

Molybdenum, dissolved

General Statistics

Number of Valid Data 63 Number of Detected Data 13

Note: DL/2 is not a recommended method.

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

For additional insight, the user may want to consult a statistician.

   95% Gamma Approximate UCL (Use when n >= 40) 0.116

   95% Adjusted Gamma UCL (Use when n < 40) 0.117

Nu star 39.35 Potential UCLs to Use

AppChi2 25.98  97.5% KM (Chebyshev) UCL 0.307

k star 0.266 99% KM (Chebyshev) UCL 0.443

Theta star 0.289

Median 0.0104 95% KM (Chebyshev) UCL 0.237

SD 0.316 97.5% KM (Chebyshev) UCL 0.307

Maximum 2.63    95% KM (BCA) UCL 0.159

Mean 0.0768    95% KM (Percentile Bootstrap) UCL 0.146

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.138

Minimum 0.000001    95% KM (bootstrap t) UCL 0.285

   95% KM (t) UCL 0.138

Assuming Gamma Distribution    95% KM (z) UCL 0.137

5% K-S Critical Value 0.117 SD 0.314

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.0368

5% A-D Critical Value 0.849 Kaplan-Meier (KM) Method

K-S Test Statistic 0.849 Mean 0.0768

A-D Test Statistic 5.958 Nonparametric Statistics

Theta Star 0.236

nu star 48.22

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.36 Data appear Lognormal at 5% Significance Level

   95% BCA Bootstrap UCL 0.19

   95% H UCL 0.133

   95% t UCL 0.138

   95% Percentile Bootstrap UCL 0.145

   95% MLE (Tiku) UCL 0.0773 SD in Original Scale 0.316



   95% Gamma Approximate UCL (Use when n >= 40) 0.0168

   95% Adjusted Gamma UCL (Use when n < 40) 0.0171

Nu star 16.92 Potential UCLs to Use

AppChi2 8.616    95% KM (BCA) UCL 0.0205

k star 0.134 99% KM (Chebyshev) UCL 0.0436

Theta star 0.0638

Median 0.000001 95% KM (Chebyshev) UCL 0.0236

SD 0.0276 97.5% KM (Chebyshev) UCL 0.0304

Maximum 0.16    95% KM (BCA) UCL 0.0205

Mean 0.00857    95% KM (Percentile Bootstrap) UCL 0.0184

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.0144

Minimum 0.000001    95% KM (bootstrap t) UCL 0.0293

   95% KM (t) UCL 0.014

Assuming Gamma Distribution    95% KM (z) UCL 0.0139

5% K-S Critical Value 0.246 SD 0.0272

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.00357

5% A-D Critical Value 0.77 Kaplan-Meier (KM) Method

K-S Test Statistic 0.77 Mean 0.00805

A-D Test Statistic 1.416 Nonparametric Statistics

Theta Star 0.0557

nu star 16.56

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.637 Data do not follow a Discernable Distribution (0.05)

   95% BCA Bootstrap UCL 0.0177

   95% H-UCL 0.0186

   95% t UCL 0.0141

   95% Percentile Bootstrap UCL 0.0149

Mean in Original Scale 0.00838

SD in Original Scale 0.0274

MLE yields a negative mean Mean in Log Scale -6.767

SD in Log Scale 1.999

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

SD 0.0266 SD 0.749

   95% DL/2 (t) UCL 0.017    95%  H-Stat (DL/2) UCL 0.0104

DL/2 Substitution Method DL/2 Substitution Method

Mean 0.0114 Mean -5.045

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

Shapiro Wilk Test Statistic 0.569 Shapiro Wilk Test Statistic 0.851

5% Shapiro Wilk Critical Value 0.866 5% Shapiro Wilk Critical Value 0.866

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 90.48%

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 57

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 6



Theta Star 0.816

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.409 Data do not follow a Discernable Distribution (0.05)

   95% BCA Bootstrap UCL 0.354

   95% H UCL 2.566

   95% t UCL 0.351

   95% Percentile Bootstrap UCL 0.354

   95% MLE (t) UCL 0.314 Mean in Original Scale 0.295

   95% MLE (Tiku) UCL 0.311 SD in Original Scale 0.463

Mean 0.253 Mean in Log Scale -3.255

SD 0.508 SD in Log Scale 2.621

Maximum Likelihood Estimate(MLE) Method Log ROS Method

SD 0.463 SD 2.635

   95% DL/2 (t) UCL 0.351    95%  H-Stat (DL/2) UCL 2.631

DL/2 Substitution Method DL/2 Substitution Method

Mean 0.295 Mean -3.274

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

Lilliefors Test Statistic 0.243 Lilliefors Test Statistic 0.129

5% Lilliefors Critical Value 0.069 5% Lilliefors Critical Value 0.069

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 12.83%

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 24

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 163

Maximum Non-Detect 0.001 Maximum Non-Detect -6.908

SD of Detected 0.479 SD of Detected 2.213

Minimum Non-Detect 0.0005 Minimum Non-Detect -7.601

Maximum Detected 2.84 Maximum Detected 1.044

Mean of Detected 0.334 Mean of Detected -2.685

Raw Statistics Log-transformed Statistics

Minimum Detected 0.000758 Minimum Detected -7.185

Number of Distinct Detected Data 132 Number of Non-Detect Data 22

Number of Missing Values 269 Percent Non-Detects 11.76%

Selenium, total

General Statistics

Number of Valid Data 187 Number of Detected Data 165

Note: DL/2 is not a recommended method.

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

For additional insight, the user may want to consult a statistician.



Assuming Normal Distribution Assuming Lognormal Distribution

5% Lilliefors Critical Value 0.0939 5% Lilliefors Critical Value 0.0939

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Lilliefors Test Statistic 0.302 Lilliefors Test Statistic 0.145

Maximum Non-Detect 0.0001 Maximum Non-Detect -9.21

SD of Detected 0.0105 SD of Detected 1.478

Minimum Non-Detect 0.0001 Minimum Non-Detect -9.21

Maximum Detected 0.0599 Maximum Detected -2.815

Mean of Detected 0.00559 Mean of Detected -6.349

Raw Statistics Log-transformed Statistics

Minimum Detected 0.0001 Minimum Detected -9.21

Number of Distinct Detected Data 50 Number of Non-Detect Data 4

Number of Missing Values 84 Percent Non-Detects 4.30%

Uranium, dissolved

General Statistics

Number of Valid Data 93 Number of Detected Data 89

Note: DL/2 is not a recommended method.

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

For additional insight, the user may want to consult a statistician.

   95% Gamma Approximate UCL (Use when n >= 40) 0.381

   95% Adjusted Gamma UCL (Use when n < 40) 0.381

Nu star 95.3 Potential UCLs to Use

AppChi2 73.79  97.5% KM (Chebyshev) UCL 0.506

k star 0.255 99% KM (Chebyshev) UCL 0.631

Theta star 1.156

Median 0.043 95% KM (Chebyshev) UCL 0.442

SD 0.463 97.5% KM (Chebyshev) UCL 0.506

Maximum 2.84    95% KM (BCA) UCL 0.354

Mean 0.295    95% KM (Percentile Bootstrap) UCL 0.356

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.351

Minimum 0.000001    95% KM (bootstrap t) UCL 0.358

   95% KM (t) UCL 0.351

Assuming Gamma Distribution    95% KM (z) UCL 0.35

5% K-S Critical Value 0.0778 SD 0.461

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.0338

5% A-D Critical Value 0.841 Kaplan-Meier (KM) Method

K-S Test Statistic 0.841 Mean 0.295

A-D Test Statistic 3.101 Nonparametric Statistics

nu star 135



Number of Distinct Detected Data 74 Number of Non-Detect Data 52

General Statistics

Number of Valid Data 171 Number of Detected Data 119

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

For additional insight, the user may want to consult a statistician.

Vanadium, dissolved

   95% Adjusted Gamma UCL (Use when n < 40) 0.00709

Note: DL/2 is not a recommended method.

AppChi2 62.25    95% KM (Chebyshev) UCL 0.01

   95% Gamma Approximate UCL (Use when n >= 40) 0.00706

Theta star 0.0121

Nu star 82.13 Potential UCLs to Use

SD 0.0103 97.5% KM (Chebyshev) UCL 0.012

k star 0.442 99% KM (Chebyshev) UCL 0.016

Mean 0.00535    95% KM (Percentile Bootstrap) UCL 0.00706

Median 0.001 95% KM (Chebyshev) UCL 0.01

Minimum 0.000001    95% KM (bootstrap t) UCL 0.00777

Maximum 0.0599    95% KM (BCA) UCL 0.00742

Assuming Gamma Distribution    95% KM (z) UCL 0.00711

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.00712

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.00107

   95% KM (t) UCL 0.00713

K-S Test Statistic 0.814 Mean 0.00535

5% K-S Critical Value 0.0999 SD 0.0103

A-D Test Statistic 5.249 Nonparametric Statistics

5% A-D Critical Value 0.814 Kaplan-Meier (KM) Method

nu star 94.25

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.529 Data do not follow a Discernable Distribution (0.05)

Theta Star 0.0106

   95% H UCL 0.00911

   95% Percentile Bootstrap UCL 0.00716

   95% BCA Bootstrap UCL 0.0076

   95% MLE (Tiku) UCL 0.00671 SD in Original Scale 0.0103

   95% t UCL 0.00713

SD 0.0106 SD in Log Scale 1.618

   95% MLE (t) UCL 0.00688 Mean in Original Scale 0.00535

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean 0.00506 Mean in Log Scale -6.501

   95% DL/2 (t) UCL 0.00713    95%  H-Stat (DL/2) UCL 0.00909

Mean 0.00535 Mean -6.502

SD 0.0103 SD 1.618

DL/2 Substitution Method DL/2 Substitution Method



Maximum 0.043    95% KM (BCA) UCL 0.00517

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.00516

Minimum 0.000001    95% KM (bootstrap t) UCL 0.00526

   95% KM (t) UCL 0.00516

Assuming Gamma Distribution    95% KM (z) UCL 0.00515

5% K-S Critical Value 0.0878 SD 0.00695

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.0005372

5% A-D Critical Value 0.794 Kaplan-Meier (KM) Method

K-S Test Statistic 0.794 Mean 0.00427

A-D Test Statistic 5.839 Nonparametric Statistics

Theta Star 0.00751

nu star 179.2

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.753 Data do not follow a Discernable Distribution (0.05)

   95% BCA Bootstrap UCL 0.00528

   95% H UCL 0.00571

   95% t UCL 0.00517

   95% Percentile Bootstrap UCL 0.00523

   95% MLE (t) UCL 0.0347 Mean in Original Scale 0.00429

   95% MLE (Tiku) UCL 0.0379 SD in Original Scale 0.00693

Mean 0.0339 Mean in Log Scale -6.38

SD 0.00603 SD in Log Scale 1.378

Maximum Likelihood Estimate(MLE) Method Log ROS Method

SD 0.00691 SD 1.405

   95% DL/2 (t) UCL 0.00555    95%  H-Stat (DL/2) UCL 0.00711

DL/2 Substitution Method DL/2 Substitution Method

Mean 0.00467 Mean -6.208

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

Lilliefors Test Statistic 0.278 Lilliefors Test Statistic 0.153

5% Lilliefors Critical Value 0.0812 5% Lilliefors Critical Value 0.0812

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 96.49%

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 165

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 6

Maximum Non-Detect 0.025 Maximum Non-Detect -3.689

SD of Detected 0.0079 SD of Detected 1.235

Minimum Non-Detect 0.00005 Minimum Non-Detect -9.903

Maximum Detected 0.043 Maximum Detected -3.147

Mean of Detected 0.00566 Mean of Detected -5.954

Raw Statistics Log-transformed Statistics

Minimum Detected 0.00013 Minimum Detected -8.948

Number of Missing Values 57 Percent Non-Detects 30.41%



Note: DL/2 is not a recommended method.

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

For additional insight, the user may want to consult a statistician.

   95% Gamma Approximate UCL (Use when n >= 40) 0.00568

   95% Adjusted Gamma UCL (Use when n < 40) 0.00569

Nu star 118 Potential UCLs to Use

AppChi2 93.92    95% KM (Chebyshev) UCL 0.00661

k star 0.345 99% KM (Chebyshev) UCL 0.00961

Theta star 0.0131

Median 0.0016 95% KM (Chebyshev) UCL 0.00661

SD 0.00699 97.5% KM (Chebyshev) UCL 0.00762

Mean 0.00452    95% KM (Percentile Bootstrap) UCL 0.00513



 

 
 
 
 
 
 
 
 
 
 

Ballard Mine Sediment 



   95% Percentile Bootstrap UCL 5.724

   95% BCA Bootstrap UCL 5.75

   95% MLE (Tiku) UCL 6.613 SD in Original Scale 1.271

   95% t UCL 5.941

SD 0.76 SD in Log Scale 0.259

   95% MLE (t) UCL 6.433 Mean in Original Scale 5.008

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean 5.875 Mean in Log Scale 1.583

   95% DL/2 (t) UCL 5.777    95%  H-Stat (DL/2) UCL 10.42

Mean 4 Mean 1.18

SD 2.419 SD 0.734

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

5% Shapiro Wilk Critical Value 0.748 5% Shapiro Wilk Critical Value 0.748

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.839 Shapiro Wilk Test Statistic 0.813

Warning:  There are only 4 Distinct Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough to draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

Maximum Non-Detect 3 Maximum Non-Detect 1.099

SD of Detected 0.877 SD of Detected 0.161

Minimum Non-Detect 3 Minimum Non-Detect 1.099

Maximum Detected 6.6 Maximum Detected 1.887

Mean of Detected 5.875 Mean of Detected 1.761

Raw Statistics Log-transformed Statistics

Minimum Detected 4.6 Minimum Detected 1.526

Number of Distinct Detected Data 4 Number of Non-Detect Data 3

Number of Missing Values 2 Percent Non-Detects 42.86%

Antimony

General Statistics

Number of Valid Data 7 Number of Detected Data 4

Full Precision   OFF

Confidence Coefficient   95%

Number of Bootstrap Operations   2000

General UCL Statistics for Data Sets with Non-Detects

User Selected Options

From File   Sediment ProUCL Input.wst



Warning: A sample size of 'n' = 7 may not adequate enough to compute meaningful and reliable test statistics and estimates!

Coefficient of Variation 0.699

Skewness 1.334

SD 4.235

Std. Error of Mean 1.601

Mean 6.056 Mean of log Data 1.628

Median 3.62 SD of log Data 0.598

Minimum 3.33 Minimum of Log Data 1.203

Maximum 13.4 Maximum of Log Data 2.595

Number of Missing Values 2

Raw Statistics Log-transformed Statistics

General Statistics

Number of Valid Observations 7 Number of Distinct Observations 7

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

For additional insight, the user may want to consult a statistician.

Arsenic

   95% Adjusted Gamma UCL     N/A

Note: DL/2 is not a recommended method.

AppChi2 9.603    95% KM (t) UCL 6.052

   95% Gamma Approximate UCL 7.992    95% KM (Percentile Bootstrap) UCL 6.314

Theta star 3.211

Nu star 18.29 Potential UCLs to Use

SD 2.327 97.5% KM (Chebyshev) UCL 7.654

k star 1.307 99% KM (Chebyshev) UCL 9.033

Mean 4.196    95% KM (Percentile Bootstrap) UCL 6.314

Median 4.6 95% KM (Chebyshev) UCL 6.951

Minimum 0.486    95% KM (bootstrap t) UCL 5.676

Maximum 6.6    95% KM (BCA) UCL 6.314

Assuming Gamma Distribution    95% KM (z) UCL 5.941

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 6.301

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.372

   95% KM (t) UCL 6.052

K-S Test Statistic 0.656 Mean 5.329

5% K-S Critical Value 0.394 SD 0.853

A-D Test Statistic 0.544 Nonparametric Statistics

5% A-D Critical Value 0.656 Kaplan-Meier (KM) Method

nu star 110.2

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 13.77 Data appear Normal at 5% Significance Level

Theta Star 0.427

   95% H UCL 6.288



Boron

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

 and Singh and Singh (2003).   For additional insight, the user may want to consult a statistician.

Potential UCL to Use Use 95% Chebyshev (Mean, Sd) UCL 13.03

   95% Approximate Gamma UCL 10.27

   95% Adjusted Gamma UCL 12.19

97.5% Chebyshev(Mean, Sd) UCL 16.05

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 21.98

Kolmogorov-Smirnov 5% Critical Value 0.314    95% BCA Bootstrap UCL 9.131

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 13.03

Anderson-Darling 5% Critical Value 0.712    95% Hall's Bootstrap UCL 36.41

Kolmogorov-Smirnov Test Statistic 0.373    95% Percentile Bootstrap UCL 8.769

   95% Standard Bootstrap UCL 8.471

Anderson-Darling Test Statistic 1.104    95% Bootstrap-t UCL 40.19

Adjusted Level of Significance 0.0158    95% CLT UCL 8.688

Adjusted Chi Square Value 12.78    95% Jackknife UCL 9.166

nu star 25.71

Approximate Chi Square Value (.05) 15.16 Nonparametric Statistics

MLE of Mean 6.056

MLE of Standard Deviation 4.469

Gamma Distribution Test Data Distribution

k star (bias corrected) 1.837 Data do not follow a Discernable Distribution (0.05)

Theta Star 3.297

   95% Modified-t UCL (Johnson-1978) 9.3    99% Chebyshev (MVUE) UCL 19.31

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 11.79

   95% Adjusted-CLT UCL (Chen-1995) 9.55  97.5% Chebyshev (MVUE) UCL 14.33

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 9.166    95% H-UCL 11.68

Shapiro Wilk Critical Value 0.803 Shapiro Wilk Critical Value 0.803

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.695 Shapiro Wilk Test Statistic 0.724

Warning:  There are only 7 Values in this data

Note:  It should be noted that even though bootstrap methods may be performed on this data set,

the resulting calculations may not be reliable enough to draw conclusions

It is suggested to collect at least 8 to 10 observations using these statistical methods!

If possible compute and collect Data Quality Objectives (DQO) based sample size and analytical results.



   95% Standard Bootstrap UCL 13.89

Anderson-Darling Test Statistic 0.235    95% Bootstrap-t UCL 17.2

Adjusted Level of Significance 0.0158    95% CLT UCL 14.13

Adjusted Chi Square Value 33.17    95% Jackknife UCL 14.67

nu star 52.79

Approximate Chi Square Value (.05) 37.1 Nonparametric Statistics

MLE of Mean 11.16

MLE of Standard Deviation 5.746

Gamma Distribution Test Data Distribution

k star (bias corrected) 3.771 Data appear Normal at 5% Significance Level

Theta Star 2.959

   95% Modified-t UCL (Johnson-1978) 14.75    99% Chebyshev (MVUE) UCL 29.54

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 19.21

   95% Adjusted-CLT UCL (Chen-1995) 14.63  97.5% Chebyshev (MVUE) UCL 22.7

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 14.67    95% H-UCL 17.16

Shapiro Wilk Critical Value 0.803 Shapiro Wilk Critical Value 0.803

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.932 Shapiro Wilk Test Statistic 0.97

Warning:  There are only 7 Values in this data

Note:  It should be noted that even though bootstrap methods may be performed on this data set,

the resulting calculations may not be reliable enough to draw conclusions

Warning: A sample size of 'n' = 7 may not adequate enough to compute meaningful and reliable test statistics and estimates!

It is suggested to collect at least 8 to 10 observations using these statistical methods!

If possible compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Coefficient of Variation 0.429

Skewness 0.685

SD 4.786

Std. Error of Mean 1.809

Mean 11.16 Mean of log Data 2.332

Median 10.1 SD of log Data 0.436

Minimum 5.2 Minimum of Log Data 1.649

Maximum 18.8 Maximum of Log Data 2.934

Number of Missing Values 2

Raw Statistics Log-transformed Statistics

General Statistics

Number of Valid Observations 7 Number of Distinct Observations 7



nu star 37.17

Approximate Chi Square Value (.05) 24.21 Nonparametric Statistics

MLE of Mean 19.57

MLE of Standard Deviation 25.67

Gamma Distribution Test Data Distribution

k star (bias corrected) 0.581 Data appear Lognormal at 5% Significance Level

Theta Star 33.69

   95% Modified-t UCL (Johnson-1978) 29.79    99% Chebyshev (MVUE) UCL 76.76

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 44.09

   95% Adjusted-CLT UCL (Chen-1995) 31.94  97.5% Chebyshev (MVUE) UCL 55.11

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 29.34    95% H-UCL 42.07

Shapiro Wilk Critical Value 0.93 Shapiro Wilk Critical Value 0.93

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.601 Shapiro Wilk Test Statistic 0.966

Coefficient of Variation 1.668

Skewness 2.647

SD 32.63

Std. Error of Mean 5.768

Mean 19.57 Mean of log Data 1.978

Median 6.335 SD of log Data 1.417

Minimum 0.55 Minimum of Log Data -0.598

Maximum 138 Maximum of Log Data 4.927

Number of Missing Values 5

Raw Statistics Log-transformed Statistics

Cadmium

General Statistics

Number of Valid Observations 32 Number of Distinct Observations 32

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

 and Singh and Singh (2003).   For additional insight, the user may want to consult a statistician.

Potential UCL to Use Use 95% Student's-t UCL 14.67

   95% Approximate Gamma UCL 15.88

   95% Adjusted Gamma UCL 17.76

97.5% Chebyshev(Mean, Sd) UCL 22.45

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 29.16

Kolmogorov-Smirnov 5% Critical Value 0.313    95% BCA Bootstrap UCL 14.51

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 19.04

Anderson-Darling 5% Critical Value 0.709    95% Hall's Bootstrap UCL 39.49

Kolmogorov-Smirnov Test Statistic 0.185    95% Percentile Bootstrap UCL 13.99



Warning:  There are only 7 Values in this data

Note:  It should be noted that even though bootstrap methods may be performed on this data set,

the resulting calculations may not be reliable enough to draw conclusions

Warning: A sample size of 'n' = 7 may not adequate enough to compute meaningful and reliable test statistics and estimates!

It is suggested to collect at least 8 to 10 observations using these statistical methods!

If possible compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Coefficient of Variation 0.262

Skewness -0.758

SD 1.594

Std. Error of Mean 0.602

Mean 6.079 Mean of log Data 1.77

Median 6.91 SD of log Data 0.296

Minimum 3.43 Minimum of Log Data 1.233

Maximum 7.72 Maximum of Log Data 2.044

Number of Missing Values 2

Raw Statistics Log-transformed Statistics

General Statistics

Number of Valid Observations 7 Number of Distinct Observations 7

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

 and Singh and Singh (2003).   For additional insight, the user may want to consult a statistician.

Cobalt

ProUCL computes and outputs H-statistic based UCLs for historical reasons only.

H-statistic often results in unstable (both high and low) values of UCL95 as shown in examples in the Technical Guide.

It is therefore recommended to avoid the use of H-statistic based 95% UCLs.

Use of nonparametric methods are preferred to compute UCL95 for skewed data sets which do not follow a gamma distribution.

Potential UCL to Use Use 95% H-UCL 42.07

   95% Approximate Gamma UCL 30.04

   95% Adjusted Gamma UCL 30.75

97.5% Chebyshev(Mean, Sd) UCL 55.58

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 76.95

Kolmogorov-Smirnov 5% Critical Value 0.163    95% BCA Bootstrap UCL 32.68

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 44.71

Anderson-Darling 5% Critical Value 0.8    95% Hall's Bootstrap UCL 39.32

Kolmogorov-Smirnov Test Statistic 0.234    95% Percentile Bootstrap UCL 29.44

   95% Standard Bootstrap UCL 28.58

Anderson-Darling Test Statistic 1.434    95% Bootstrap-t UCL 36.99

Adjusted Level of Significance 0.0416    95% CLT UCL 29.05

Adjusted Chi Square Value 23.65    95% Jackknife UCL 29.34



General Statistics

Number of Valid Observations 32 Number of Distinct Observations 32

(e.g., Chen, Johnson, Lognormal, and Gamma) may not be

reliable.  Chen's and Johnson's methods provide

adjustments for positvely skewed data sets.

Chromium, total

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

 and Singh and Singh (2003).   For additional insight, the user may want to consult a statistician.

Note: For highly negative-skewed data, confidence limits

Potential UCL to Use Use 95% Student's-t UCL 7.249

   95% Approximate Gamma UCL 7.635

   95% Adjusted Gamma UCL 8.2

97.5% Chebyshev(Mean, Sd) UCL 9.841

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 12.07

Kolmogorov-Smirnov 5% Critical Value 0.312    95% BCA Bootstrap UCL 6.907

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 8.705

Anderson-Darling 5% Critical Value 0.708    95% Hall's Bootstrap UCL 6.82

Kolmogorov-Smirnov Test Statistic 0.293    95% Percentile Bootstrap UCL 6.947

   95% Standard Bootstrap UCL 7.012

Anderson-Darling Test Statistic 0.486    95% Bootstrap-t UCL 7.047

Adjusted Level of Significance 0.0158    95% CLT UCL 7.069

Adjusted Chi Square Value 87.67    95% Jackknife UCL 7.249

nu star 118.3

Approximate Chi Square Value (.05) 94.16 Nonparametric Statistics

MLE of Mean 6.079

MLE of Standard Deviation 2.091

Gamma Distribution Test Data Distribution

k star (bias corrected) 8.448 Data appear Normal at 5% Significance Level

Theta Star 0.72

   95% Modified-t UCL (Johnson-1978) 7.22    99% Chebyshev (MVUE) UCL 12.9

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 9.076

   95% Adjusted-CLT UCL (Chen-1995) 6.885  97.5% Chebyshev (MVUE) UCL 10.37

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 7.249    95% H-UCL 8.009

Shapiro Wilk Critical Value 0.803 Shapiro Wilk Critical Value 0.803

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.895 Shapiro Wilk Test Statistic 0.866



Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

 and Singh and Singh (2003).   For additional insight, the user may want to consult a statistician.

Potential UCL to Use Use 95% Chebyshev (Mean, Sd) UCL 357.5

   95% Approximate Gamma UCL 255.8

   95% Adjusted Gamma UCL 261.1

97.5% Chebyshev(Mean, Sd) UCL 436.4

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 591.5

Kolmogorov-Smirnov 5% Critical Value 0.161    95% BCA Bootstrap UCL 255.9

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 357.5

Anderson-Darling 5% Critical Value 0.787    95% Hall's Bootstrap UCL 246.4

Kolmogorov-Smirnov Test Statistic 0.252    95% Percentile Bootstrap UCL 247.6

   95% Standard Bootstrap UCL 243.2

Anderson-Darling Test Statistic 2.513    95% Bootstrap-t UCL 265

Adjusted Level of Significance 0.0416    95% CLT UCL 243.8

Adjusted Chi Square Value 30.95    95% Jackknife UCL 246

nu star 46.2

Approximate Chi Square Value (.05) 31.6 Nonparametric Statistics

MLE of Mean 175

MLE of Standard Deviation 206

Gamma Distribution Test Data Distribution

k star (bias corrected) 0.722 Data do not follow a Discernable Distribution (0.05)

Theta Star 242.4

   95% Modified-t UCL (Johnson-1978) 247.9    99% Chebyshev (MVUE) UCL 574.2

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 342.3

   95% Adjusted-CLT UCL (Chen-1995) 256.5  97.5% Chebyshev (MVUE) UCL 420.6

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 246    95% H-UCL 300.3

Shapiro Wilk Critical Value 0.93 Shapiro Wilk Critical Value 0.93

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.657 Shapiro Wilk Test Statistic 0.865

Coefficient of Variation 1.353

Skewness 1.596

SD 236.8

Std. Error of Mean 41.86

Mean 175 Mean of log Data 4.394

Median 42.9 SD of log Data 1.207

Minimum 18.2 Minimum of Log Data 2.901

Maximum 740 Maximum of Log Data 6.607

Number of Missing Values 5

Raw Statistics Log-transformed Statistics



   95% Standard Bootstrap UCL 41.52

Adjusted Level of Significance 0.0158    95% CLT UCL 42.43

Adjusted Chi Square Value 10.78    95% Jackknife UCL 44.86

nu star 22.81

Approximate Chi Square Value (.05) 12.95 Nonparametric Statistics

MLE of Mean 29.01

MLE of Standard Deviation 22.72

Gamma Distribution Test Data Distribution

k star (bias corrected) 1.63 Data appear Gamma Distributed at 5% Significance Level

Theta Star 17.8

   95% Modified-t UCL (Johnson-1978) 45.64    99% Chebyshev (MVUE) UCL 97.75

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 58.76

   95% Adjusted-CLT UCL (Chen-1995) 47.43  97.5% Chebyshev (MVUE) UCL 71.92

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 44.86    95% H-UCL 61.05

Shapiro Wilk Critical Value 0.803 Shapiro Wilk Critical Value 0.803

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.783 Shapiro Wilk Test Statistic 0.863

Warning:  There are only 7 Values in this data

Note:  It should be noted that even though bootstrap methods may be performed on this data set,

the resulting calculations may not be reliable enough to draw conclusions

Warning: A sample size of 'n' = 7 may not adequate enough to compute meaningful and reliable test statistics and estimates!

It is suggested to collect at least 8 to 10 observations using these statistical methods!

If possible compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Coefficient of Variation 0.744

Skewness 1.517

SD 21.59

Std. Error of Mean 8.16

Mean 29.01 Mean of log Data 3.17

Median 18.1 SD of log Data 0.646

Minimum 13.2 Minimum of Log Data 2.58

Maximum 70.6 Maximum of Log Data 4.257

Number of Missing Values 2

Raw Statistics Log-transformed Statistics

Copper

General Statistics

Number of Valid Observations 7 Number of Distinct Observations 7



Shapiro Wilk Critical Value 0.803 Shapiro Wilk Critical Value 0.803

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.777 Shapiro Wilk Test Statistic 0.901

Warning:  There are only 7 Values in this data

Note:  It should be noted that even though bootstrap methods may be performed on this data set,

the resulting calculations may not be reliable enough to draw conclusions

Warning: A sample size of 'n' = 7 may not adequate enough to compute meaningful and reliable test statistics and estimates!

It is suggested to collect at least 8 to 10 observations using these statistical methods!

If possible compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Coefficient of Variation 0.851

Skewness 1.759

SD 510.8

Std. Error of Mean 193.1

Mean 599.9 Mean of log Data 6.145

Median 341.5 SD of log Data 0.728

Minimum 227 Minimum of Log Data 5.425

Maximum 1640 Maximum of Log Data 7.402

Number of Missing Values 2

Raw Statistics Log-transformed Statistics

Manganese

General Statistics

Number of Valid Observations 7 Number of Distinct Observations 7

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

 and Singh and Singh (2003).   For additional insight, the user may want to consult a statistician.

Potential UCL to Use Use 95% Approximate Gamma UCL 51.1

   95% Approximate Gamma UCL 51.1

   95% Adjusted Gamma UCL 61.41

97.5% Chebyshev(Mean, Sd) UCL 79.97

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 110.2

Kolmogorov-Smirnov 5% Critical Value 0.314    95% BCA Bootstrap UCL 45.21

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 64.58

Anderson-Darling 5% Critical Value 0.713    95% Hall's Bootstrap UCL 106.5

Kolmogorov-Smirnov Test Statistic 0.265    95% Percentile Bootstrap UCL 43.09

Anderson-Darling Test Statistic 0.595    95% Bootstrap-t UCL 86.54



Coefficient of Variation 1.023

Skewness 1.461

SD 0.1

Std. Error of Mean 0.0378

Mean 0.0978 Mean of log Data -2.761

Median 0.046 SD of log Data 1.006

Minimum 0.0205 Minimum of Log Data -3.887

Maximum 0.289 Maximum of Log Data -1.241

Number of Missing Values 2

Raw Statistics Log-transformed Statistics

Mercury

General Statistics

Number of Valid Observations 7 Number of Distinct Observations 7

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

 and Singh and Singh (2003).   For additional insight, the user may want to consult a statistician.

Potential UCL to Use Use 95% Approximate Gamma UCL 1139

   95% Approximate Gamma UCL 1139

   95% Adjusted Gamma UCL 1405

97.5% Chebyshev(Mean, Sd) UCL 1806

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 2521

Kolmogorov-Smirnov 5% Critical Value 0.315    95% BCA Bootstrap UCL 1033

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 1442

Anderson-Darling 5% Critical Value 0.715    95% Hall's Bootstrap UCL 2217

Kolmogorov-Smirnov Test Statistic 0.268    95% Percentile Bootstrap UCL 918.4

   95% Standard Bootstrap UCL 888.9

Anderson-Darling Test Statistic 0.49    95% Bootstrap-t UCL 1747

Adjusted Level of Significance 0.0158    95% CLT UCL 917.5

Adjusted Chi Square Value 7.877    95% Jackknife UCL 975.1

nu star 18.45

Approximate Chi Square Value (.05) 9.715 Nonparametric Statistics

MLE of Mean 599.9

MLE of Standard Deviation 522.6

Gamma Distribution Test Data Distribution

k star (bias corrected) 1.318 Data appear Gamma Distributed at 5% Significance Level

Theta Star 455.3

   95% Modified-t UCL (Johnson-1978) 996.5    99% Chebyshev (MVUE) UCL 2185

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 1284

   95% Adjusted-CLT UCL (Chen-1995) 1055  97.5% Chebyshev (MVUE) UCL 1588

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 975.1    95% H-UCL 1471



Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

 and Singh and Singh (2003).   For additional insight, the user may want to consult a statistician.

Potential UCL to Use Use 95% Student's-t UCL 0.171

   95% Approximate Gamma UCL 0.228

   95% Adjusted Gamma UCL 0.303

97.5% Chebyshev(Mean, Sd) UCL 0.334

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 0.474

Kolmogorov-Smirnov 5% Critical Value 0.318    95% BCA Bootstrap UCL 0.174

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 0.263

Anderson-Darling 5% Critical Value 0.724    95% Hall's Bootstrap UCL 0.496

Kolmogorov-Smirnov Test Statistic 0.245    95% Percentile Bootstrap UCL 0.156

   95% Standard Bootstrap UCL 0.156

Anderson-Darling Test Statistic 0.385    95% Bootstrap-t UCL 0.34

Adjusted Level of Significance 0.0158    95% CLT UCL 0.16

Adjusted Chi Square Value 3.759    95% Jackknife UCL 0.171

nu star 11.64

Approximate Chi Square Value (.05) 4.988 Nonparametric Statistics

MLE of Mean 0.0978

MLE of Standard Deviation 0.107

Gamma Distribution Test Data Distribution

k star (bias corrected) 0.831 Data appear Normal at 5% Significance Level

Theta Star 0.118

   95% Modified-t UCL (Johnson-1978) 0.175    99% Chebyshev (MVUE) UCL 0.458

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 0.255

   95% Adjusted-CLT UCL (Chen-1995) 0.182  97.5% Chebyshev (MVUE) UCL 0.323

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 0.171    95% H-UCL 0.483

Shapiro Wilk Critical Value 0.803 Shapiro Wilk Critical Value 0.803

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.806 Shapiro Wilk Test Statistic 0.929

Warning:  There are only 7 Values in this data

Note:  It should be noted that even though bootstrap methods may be performed on this data set,

the resulting calculations may not be reliable enough to draw conclusions

Warning: A sample size of 'n' = 7 may not adequate enough to compute meaningful and reliable test statistics and estimates!

It is suggested to collect at least 8 to 10 observations using these statistical methods!

If possible compute and collect Data Quality Objectives (DQO) based sample size and analytical results.



   95% BCA Bootstrap UCL     N/A    

   95% H-UCL     N/A    

   95% t UCL     N/A    

   95% Percentile Bootstrap UCL     N/A    

Mean in Original Scale     N/A    

SD in Original Scale     N/A    

MLE method failed to converge properly Mean in Log Scale     N/A    

SD in Log Scale     N/A    

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

SD 5.276 SD 1.832

   95% DL/2 (t) UCL 7.139    95%  H-Stat (DL/2) UCL 409.1

DL/2 Substitution Method DL/2 Substitution Method

Mean 3.264 Mean -0.315

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

Shapiro Wilk Test Statistic     N/A    Shapiro Wilk Test Statistic     N/A    

5% Shapiro Wilk Critical Value     N/A    5% Shapiro Wilk Critical Value     N/A    

It is recommended to have 10 to 15 or more observations for accurate and meaningful results and estimates.

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

The number of detected data may not be adequate enough to perform GOF tests, bootstrap, and ROS methods.

Those methods will return a 'N/A' value on your output display!

It is necessary to have 4 or more Distinct Values for bootstrap methods.

However, results obtained using 4 to 9 distinct values may not be reliable.

Warning: Data set has only 2 Distinct Detected Values.

This may not be adequate enough to compute meaningful and reliable test statistics and estimates.

The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

Unless Data Quality Objectives (DQOs) have been met, it is suggested to collect additional observations.

Maximum Non-Detect 0.5 Maximum Non-Detect -0.693

SD of Detected 2.828 SD of Detected 0.265

Minimum Non-Detect 0.5 Minimum Non-Detect -0.693

Maximum Detected 12.8 Maximum Detected 2.549

Mean of Detected 10.8 Mean of Detected 2.362

Raw Statistics Log-transformed Statistics

Minimum Detected 8.8 Minimum Detected 2.175

Number of Distinct Detected Data 2 Number of Non-Detect Data 5

Number of Missing Values 2 Percent Non-Detects 71.43%

Molybdenum

General Statistics

Number of Valid Data 7 Number of Detected Data 2



Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.76 Shapiro Wilk Test Statistic 0.929

Coefficient of Variation 1.112

Skewness 1.569

SD 102.6

Std. Error of Mean 18.13

Mean 92.24 Mean of log Data 3.966

Median 41.6 SD of log Data 1.075

Minimum 10 Minimum of Log Data 2.303

Maximum 375 Maximum of Log Data 5.927

Number of Missing Values 5

Raw Statistics Log-transformed Statistics

Nickel

General Statistics

Number of Valid Observations 32 Number of Distinct Observations 31

Note: DL/2 is not a recommended method.

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

For additional insight, the user may want to consult a statistician.

   95% Gamma Approximate UCL     N/A       95% KM (% Bootstrap) UCL     N/A    

   95% Adjusted Gamma UCL     N/A

Nu star     N/A    Potential UCLs to Use

AppChi2     N/A       95% KM (t) UCL 10.83

k star     N/A    99% KM (Chebyshev) UCL 16.82

Theta star     N/A    

Median     N/A    95% KM (Chebyshev) UCL 12.63

SD     N/A    97.5% KM (Chebyshev) UCL 14.04

Maximum     N/A       95% KM (BCA) UCL     N/A    

Mean     N/A       95% KM (Percentile Bootstrap) UCL     N/A    

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL     N/A    

Minimum     N/A       95% KM (bootstrap t) UCL     N/A    

   95% KM (t) UCL 10.83

Assuming Gamma Distribution    95% KM (z) UCL 10.6

5% K-S Critical Value     N/A    SD 1.4

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.748

5% A-D Critical Value     N/A    Kaplan-Meier (KM) Method

K-S Test Statistic     N/A    Mean 9.371

A-D Test Statistic     N/A    Nonparametric Statistics

Theta Star     N/A    

nu star     N/A    

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected)     N/A    Data do not follow a Discernable Distribution (0.05)



Coefficient of Variation 2.05

Skewness 3.898

SD 246.4

Std. Error of Mean 43.56

Mean 120.2 Mean of log Data 3.279

Median 31.53 SD of log Data 1.965

Minimum 0.6 Minimum of Log Data -0.511

Maximum 1300 Maximum of Log Data 7.17

Number of Missing Values 5

Raw Statistics Log-transformed Statistics

Selenium

General Statistics

Number of Valid Observations 32 Number of Distinct Observations 32

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

 and Singh and Singh (2003).   For additional insight, the user may want to consult a statistician.

Potential UCL to Use Use 95% Chebyshev (Mean, Sd) UCL 171.3

   95% Approximate Gamma UCL 127.8

   95% Adjusted Gamma UCL 130

97.5% Chebyshev(Mean, Sd) UCL 205.5

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 272.6

Kolmogorov-Smirnov 5% Critical Value 0.16    95% BCA Bootstrap UCL 130.7

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 171.3

Anderson-Darling 5% Critical Value 0.775    95% Hall's Bootstrap UCL 123.9

Kolmogorov-Smirnov Test Statistic 0.205    95% Percentile Bootstrap UCL 121.8

   95% Standard Bootstrap UCL 121.5

Anderson-Darling Test Statistic 1.188    95% Bootstrap-t UCL 130.7

Adjusted Level of Significance 0.0416    95% CLT UCL 122.1

Adjusted Chi Square Value 43.31    95% Jackknife UCL 123

nu star 61.05

Approximate Chi Square Value (.05) 44.08 Nonparametric Statistics

MLE of Mean 92.24

MLE of Standard Deviation 94.45

Gamma Distribution Test Data Distribution

k star (bias corrected) 0.954 Data do not follow a Discernable Distribution (0.05)

Theta Star 96.7

   95% Modified-t UCL (Johnson-1978) 123.8    99% Chebyshev (MVUE) UCL 293.9

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 180.2

   95% Adjusted-CLT UCL (Chen-1995) 127.4  97.5% Chebyshev (MVUE) UCL 218.5

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 123    95% H-UCL 152.9

Shapiro Wilk Critical Value 0.93 Shapiro Wilk Critical Value 0.93

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level



Mean 1.019 Mean of log Data -0.576

Median 0.412 SD of log Data 1.185

Minimum 0.152 Minimum of Log Data -1.887

Maximum 3.07 Maximum of Log Data 1.122

Number of Missing Values 2

Raw Statistics Log-transformed Statistics

Silver

General Statistics

Number of Valid Observations 7 Number of Distinct Observations 7

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

 and Singh and Singh (2003).   For additional insight, the user may want to consult a statistician.

Potential UCL to Use Use 95% Adjusted Gamma UCL 208.4

   95% Approximate Gamma UCL 202.5

   95% Adjusted Gamma UCL 208.4

97.5% Chebyshev(Mean, Sd) UCL 392.2

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 553.6

Kolmogorov-Smirnov 5% Critical Value 0.166    95% BCA Bootstrap UCL 234.9

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 310.1

Anderson-Darling 5% Critical Value 0.826    95% Hall's Bootstrap UCL 452.5

Kolmogorov-Smirnov Test Statistic 0.128    95% Percentile Bootstrap UCL 201.3

   95% Standard Bootstrap UCL 190.6

Anderson-Darling Test Statistic 0.678    95% Bootstrap-t UCL 273.4

Adjusted Level of Significance 0.0416    95% CLT UCL 191.9

Adjusted Chi Square Value 15.18    95% Jackknife UCL 194.1

nu star 26.31

Approximate Chi Square Value (.05) 15.62 Nonparametric Statistics

MLE of Mean 120.2

MLE of Standard Deviation 187.5

Gamma Distribution Test Data Distribution

k star (bias corrected) 0.411 Data appear Gamma Distributed at 5% Significance Level

Theta Star 292.4

   95% Modified-t UCL (Johnson-1978) 199.1    99% Chebyshev (MVUE) UCL 891.2

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 478.6

   95% Adjusted-CLT UCL (Chen-1995) 223.9  97.5% Chebyshev (MVUE) UCL 617.8

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 194.1    95% H-UCL 693.4

Shapiro Wilk Critical Value 0.93 Shapiro Wilk Critical Value 0.93

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.517 Shapiro Wilk Test Statistic 0.973



Potential UCL to Use Use 95% Approximate Gamma UCL 2.735

   95% Approximate Gamma UCL 2.735

   95% Adjusted Gamma UCL 3.821

97.5% Chebyshev(Mean, Sd) UCL 3.776

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 5.411

Kolmogorov-Smirnov 5% Critical Value 0.32    95% BCA Bootstrap UCL 1.897

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 2.943

Anderson-Darling 5% Critical Value 0.728    95% Hall's Bootstrap UCL 6.464

Kolmogorov-Smirnov Test Statistic 0.233    95% Percentile Bootstrap UCL 1.75

   95% Standard Bootstrap UCL 1.696

Anderson-Darling Test Statistic 0.476    95% Bootstrap-t UCL 4.082

Adjusted Level of Significance 0.0158    95% CLT UCL 1.745

Adjusted Chi Square Value 2.431    95% Jackknife UCL 1.877

nu star 9.114

Approximate Chi Square Value (.05) 3.396 Nonparametric Statistics

MLE of Mean 1.019

MLE of Standard Deviation 1.263

Gamma Distribution Test Data Distribution

k star (bias corrected) 0.651 Data appear Gamma Distributed at 5% Significance Level

Theta Star 1.566

   95% Modified-t UCL (Johnson-1978) 1.912    99% Chebyshev (MVUE) UCL 5.369

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 2.906

   95% Adjusted-CLT UCL (Chen-1995) 1.973  97.5% Chebyshev (MVUE) UCL 3.737

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 1.877    95% H-UCL 8.781

Shapiro Wilk Critical Value 0.803 Shapiro Wilk Critical Value 0.803

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.773 Shapiro Wilk Test Statistic 0.913

Warning:  There are only 7 Values in this data

Note:  It should be noted that even though bootstrap methods may be performed on this data set,

the resulting calculations may not be reliable enough to draw conclusions

Warning: A sample size of 'n' = 7 may not adequate enough to compute meaningful and reliable test statistics and estimates!

It is suggested to collect at least 8 to 10 observations using these statistical methods!

If possible compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Coefficient of Variation 1.146

Skewness 1.279

SD 1.168

Std. Error of Mean 0.441



MLE of Mean 0.536

Gamma Distribution Test Data Distribution

k star (bias corrected) 0.77 Data appear Gamma Distributed at 5% Significance Level

Theta Star 0.697

   95% Modified-t UCL (Johnson-1978) 0.991    99% Chebyshev (MVUE) UCL 2.458

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 1.362

   95% Adjusted-CLT UCL (Chen-1995) 1.034  97.5% Chebyshev (MVUE) UCL 1.732

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 0.97    95% H-UCL 2.669

Shapiro Wilk Critical Value 0.803 Shapiro Wilk Critical Value 0.803

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.75 Shapiro Wilk Test Statistic 0.871

Warning:  There are only 7 Values in this data

Note:  It should be noted that even though bootstrap methods may be performed on this data set,

the resulting calculations may not be reliable enough to draw conclusions

Warning: A sample size of 'n' = 7 may not adequate enough to compute meaningful and reliable test statistics and estimates!

It is suggested to collect at least 8 to 10 observations using these statistical methods!

If possible compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Coefficient of Variation 1.103

Skewness 1.438

SD 0.591

Std. Error of Mean 0.224

Mean 0.536 Mean of log Data -1.104

Median 0.248 SD of log Data 1.02

Minimum 0.122 Minimum of Log Data -2.104

Maximum 1.63 Maximum of Log Data 0.489

Number of Missing Values 2

Raw Statistics Log-transformed Statistics

Thallium

General Statistics

Number of Valid Observations 7 Number of Distinct Observations 7

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

 and Singh and Singh (2003).   For additional insight, the user may want to consult a statistician.



The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.

Warning:  There are only 7 Values in this data

Note:  It should be noted that even though bootstrap methods may be performed on this data set,

the resulting calculations may not be reliable enough to draw conclusions

Warning: A sample size of 'n' = 7 may not adequate enough to compute meaningful and reliable test statistics and estimates!

It is suggested to collect at least 8 to 10 observations using these statistical methods!

If possible compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Coefficient of Variation 0.759

Skewness 1.298

SD 5.43

Std. Error of Mean 2.052

Mean 7.151 Mean of log Data 1.752

Median 4.25 SD of log Data 0.679

Minimum 2.82 Minimum of Log Data 1.037

Maximum 16.8 Maximum of Log Data 2.821

Number of Missing Values 2

Raw Statistics Log-transformed Statistics

Uranium

General Statistics

Number of Valid Observations 7 Number of Distinct Observations 7

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

 and Singh and Singh (2003).   For additional insight, the user may want to consult a statistician.

Potential UCL to Use Use 95% Approximate Gamma UCL 1.303

   95% Approximate Gamma UCL 1.303

   95% Adjusted Gamma UCL 1.756

97.5% Chebyshev(Mean, Sd) UCL 1.932

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 2.76

Kolmogorov-Smirnov 5% Critical Value 0.319    95% BCA Bootstrap UCL 0.975

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 1.51

Anderson-Darling 5% Critical Value 0.725    95% Hall's Bootstrap UCL 3.394

Kolmogorov-Smirnov Test Statistic 0.265    95% Percentile Bootstrap UCL 0.93

   95% Standard Bootstrap UCL 0.875

Anderson-Darling Test Statistic 0.632    95% Bootstrap-t UCL 2.96

Adjusted Level of Significance 0.0158    95% CLT UCL 0.904

Adjusted Chi Square Value 3.29    95% Jackknife UCL 0.97

nu star 10.78

Approximate Chi Square Value (.05) 4.432 Nonparametric Statistics

MLE of Standard Deviation 0.611



Mean 152.4 Mean of log Data 4.347

Median 51.65 SD of log Data 1.069

Minimum 25 Minimum of Log Data 3.219

Maximum 920 Maximum of Log Data 6.824

Number of Missing Values 5

Raw Statistics Log-transformed Statistics

Vanadium

General Statistics

Number of Valid Observations 32 Number of Distinct Observations 31

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

 and Singh and Singh (2003).   For additional insight, the user may want to consult a statistician.

Potential UCL to Use Use 95% Approximate Gamma UCL 12.92

   95% Approximate Gamma UCL 12.92

   95% Adjusted Gamma UCL 15.66

97.5% Chebyshev(Mean, Sd) UCL 19.97

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 27.57

Kolmogorov-Smirnov 5% Critical Value 0.314    95% BCA Bootstrap UCL 11.2

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 16.1

Anderson-Darling 5% Critical Value 0.714    95% Hall's Bootstrap UCL 32.33

Kolmogorov-Smirnov Test Statistic 0.275    95% Percentile Bootstrap UCL 10.61

   95% Standard Bootstrap UCL 10.16

Anderson-Darling Test Statistic 0.602    95% Bootstrap-t UCL 23.96

Adjusted Level of Significance 0.0158    95% CLT UCL 10.53

Adjusted Chi Square Value 9.676    95% Jackknife UCL 11.14

nu star 21.18

Approximate Chi Square Value (.05) 11.73 Nonparametric Statistics

MLE of Mean 7.151

MLE of Standard Deviation 5.814

Gamma Distribution Test Data Distribution

k star (bias corrected) 1.513 Data appear Gamma Distributed at 5% Significance Level

Theta Star 4.726

   95% Modified-t UCL (Johnson-1978) 11.31    99% Chebyshev (MVUE) UCL 24.99

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 14.88

   95% Adjusted-CLT UCL (Chen-1995) 11.6  97.5% Chebyshev (MVUE) UCL 18.29

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 11.14    95% H-UCL 16.03

Shapiro Wilk Critical Value 0.803 Shapiro Wilk Critical Value 0.803

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.786 Shapiro Wilk Test Statistic 0.88



Number of Missing Values 5

Raw Statistics Log-transformed Statistics

Zinc

General Statistics

Number of Valid Observations 32 Number of Distinct Observations 32

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

 and Singh and Singh (2003).   For additional insight, the user may want to consult a statistician.

Potential UCL to Use Use 95% Chebyshev (Mean, Sd) UCL 321

   95% Approximate Gamma UCL 217.9

   95% Adjusted Gamma UCL 222.2

97.5% Chebyshev(Mean, Sd) UCL 394

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 537.3

Kolmogorov-Smirnov 5% Critical Value 0.161    95% BCA Bootstrap UCL 234.5

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 321

Anderson-Darling 5% Critical Value 0.782    95% Hall's Bootstrap UCL 227.1

Kolmogorov-Smirnov Test Statistic 0.279    95% Percentile Bootstrap UCL 220.9

   95% Standard Bootstrap UCL 214.2

Anderson-Darling Test Statistic 3.135    95% Bootstrap-t UCL 249.2

Adjusted Level of Significance 0.0416    95% CLT UCL 216

Adjusted Chi Square Value 35.3    95% Jackknife UCL 218

nu star 51.47

Approximate Chi Square Value (.05) 35.99 Nonparametric Statistics

MLE of Mean 152.4

MLE of Standard Deviation 169.9

Gamma Distribution Test Data Distribution

k star (bias corrected) 0.804 Data do not follow a Discernable Distribution (0.05)

Theta Star 189.5

   95% Modified-t UCL (Johnson-1978) 220.5    99% Chebyshev (MVUE) UCL 425.9

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 261.4

   95% Adjusted-CLT UCL (Chen-1995) 232.2  97.5% Chebyshev (MVUE) UCL 316.9

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 218    95% H-UCL 221.6

Shapiro Wilk Critical Value 0.93 Shapiro Wilk Critical Value 0.93

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.625 Shapiro Wilk Test Statistic 0.837

Coefficient of Variation 1.436

Skewness 2.213

SD 218.8

Std. Error of Mean 38.68



Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

 and Singh and Singh (2003).   For additional insight, the user may want to consult a statistician.

Potential UCL to Use Use 95% Chebyshev (Mean, Sd) UCL 875.1

   95% Approximate Gamma UCL 624.9

   95% Adjusted Gamma UCL 636.3

97.5% Chebyshev(Mean, Sd) UCL 1060

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 1422

Kolmogorov-Smirnov 5% Critical Value 0.16    95% BCA Bootstrap UCL 652.3

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 875.1

Anderson-Darling 5% Critical Value 0.776    95% Hall's Bootstrap UCL 676.3

Kolmogorov-Smirnov Test Statistic 0.21    95% Percentile Bootstrap UCL 619.3

   95% Standard Bootstrap UCL 608.9

Anderson-Darling Test Statistic 1.404    95% Bootstrap-t UCL 679.3

Adjusted Level of Significance 0.0416    95% CLT UCL 609.5

Adjusted Chi Square Value 41.68    95% Jackknife UCL 614.5

nu star 59.11

Approximate Chi Square Value (.05) 42.44 Nonparametric Statistics

MLE of Mean 448.6

MLE of Standard Deviation 466.8

Gamma Distribution Test Data Distribution

k star (bias corrected) 0.924 Data do not follow a Discernable Distribution (0.05)

Theta Star 485.7

   95% Modified-t UCL (Johnson-1978) 620.5    99% Chebyshev (MVUE) UCL 1360

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 836.6

   95% Adjusted-CLT UCL (Chen-1995) 648  97.5% Chebyshev (MVUE) UCL 1013

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 614.5    95% H-UCL 707.7

Shapiro Wilk Critical Value 0.93 Shapiro Wilk Critical Value 0.93

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.705 Shapiro Wilk Test Statistic 0.927

Coefficient of Variation 1.234

Skewness 2.082

SD 553.5

Std. Error of Mean 97.84

Mean 448.6 Mean of log Data 5.526

Median 241.5 SD of log Data 1.058

Minimum 58 Minimum of Log Data 4.06

Maximum 2360 Maximum of Log Data 7.766



Ballard Mine Groundwater 



Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.654 Data Follow Appr. Gamma Distribution at 5% Significance Level

   95% BCA Bootstrap UCL 0.00858

   95% H-UCL 0.00846

   95% t UCL 0.00728

   95% Percentile Bootstrap UCL 0.0072

Mean in Original Scale 0.00423

SD in Original Scale 0.00696

MLE method failed to converge properly Mean in Log Scale -6.192

SD in Log Scale 1.101

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

SD 0.00692 SD 1.143

   95% DL/2 (t) UCL 0.00761    95%  H-Stat (DL/2) UCL 0.0104

DL/2 Substitution Method DL/2 Substitution Method

Mean 0.00458 Mean -6.089

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

Shapiro Wilk Test Statistic 0.617 Shapiro Wilk Test Statistic 0.93

5% Shapiro Wilk Critical Value 0.866 5% Shapiro Wilk Critical Value 0.866

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 87.50%

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 14

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 2

Maximum Non-Detect 0.0125 Maximum Non-Detect -4.382

SD of Detected 0.0076 SD of Detected 1.187

Minimum Non-Detect 0.00125 Minimum Non-Detect -6.685

Maximum Detected 0.0267 Maximum Detected -3.623

Mean of Detected 0.00491 Mean of Detected -6.075

Raw Statistics Log-transformed Statistics

Minimum Detected 0.000456 Minimum Detected -7.693

Number of Distinct Detected Data 13 Number of Non-Detect Data 3

Number of Missing Values 292 Percent Non-Detects 18.75%

Arsenic, total

General Statistics

Number of Valid Data 16 Number of Detected Data 13

Full Precision   OFF

Confidence Coefficient   95%

Number of Bootstrap Operations   2000

General UCL Statistics for Data Sets with Non-Detects

User Selected Options

From File   GW ProUCL Input.wst



Shapiro Wilk Test Statistic 0.634 Shapiro Wilk Test Statistic 0.88

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 100.00%

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 84

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 0

Maximum Non-Detect 0.05 Maximum Non-Detect -2.996

SD of Detected 0.00528 SD of Detected 1.4

Minimum Non-Detect 0.0001 Minimum Non-Detect -9.21

Maximum Detected 0.0215 Maximum Detected -3.84

Mean of Detected 0.00333 Mean of Detected -6.735

Raw Statistics Log-transformed Statistics

Minimum Detected 0.00017 Minimum Detected -8.68

Number of Distinct Detected Data 26 Number of Non-Detect Data 58

Number of Missing Values 228 Percent Non-Detects 69.05%

Cadmium, total

General Statistics

Number of Valid Data 84 Number of Detected Data 26

Note: DL/2 is not a recommended method.

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

For additional insight, the user may want to consult a statistician.

   95% Gamma Approximate UCL 0.00853

   95% Adjusted Gamma UCL 0.00927

Nu star 15.84 Potential UCLs to Use

AppChi2 7.85    95% KM (Chebyshev) UCL 0.0119

k star 0.495 99% KM (Chebyshev) UCL 0.0218

Theta star 0.00854

Median 0.00153 95% KM (Chebyshev) UCL 0.0119

SD 0.00697 97.5% KM (Chebyshev) UCL 0.0152

Maximum 0.0267    95% KM (BCA) UCL 0.00739

Mean 0.00422    95% KM (Percentile Bootstrap) UCL 0.00748

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.00732

Minimum 0.000001    95% KM (bootstrap t) UCL 0.015

   95% KM (t) UCL 0.00734

Assuming Gamma Distribution    95% KM (z) UCL 0.00715

5% K-S Critical Value 0.245 SD 0.00674

Data follow Appr. Gamma Distribution at 5% Significance Level SE of Mean 0.00176

5% A-D Critical Value 0.769 Kaplan-Meier (KM) Method

K-S Test Statistic 0.769 Mean 0.00426

A-D Test Statistic 0.941 Nonparametric Statistics

Theta Star 0.00751

nu star 17.02



Chromium, total

Note: DL/2 is not a recommended method.

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

For additional insight, the user may want to consult a statistician.

   95% Gamma Approximate UCL 0.00175

   95% Adjusted Gamma UCL 0.00177

Nu star 27.96 Potential UCLs to Use

AppChi2 16.9    95% KM (BCA) UCL 0.00195

k star 0.166 99% KM (Chebyshev) UCL 0.00484

Theta star 0.00636

Median 0.000001 95% KM (Chebyshev) UCL 0.00279

SD 0.00328 97.5% KM (Chebyshev) UCL 0.00348

Maximum 0.0215    95% KM (BCA) UCL 0.00195

Mean 0.00106    95% KM (Percentile Bootstrap) UCL 0.00185

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.00174

Minimum 0.000001    95% KM (bootstrap t) UCL 0.00208

   95% KM (t) UCL 0.0018

Assuming Gamma Distribution    95% KM (z) UCL 0.00179

5% K-S Critical Value 0.18 SD 0.00326

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.0003673

5% A-D Critical Value 0.799 Kaplan-Meier (KM) Method

K-S Test Statistic 0.799 Mean 0.00119

A-D Test Statistic 2.284 Nonparametric Statistics

Theta Star 0.006

nu star 28.89

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.556 Data do not follow a Discernable Distribution (0.05)

   95% BCA Bootstrap UCL 0.00186

   95% H-UCL 0.00386

   95% t UCL 0.00167

   95% Percentile Bootstrap UCL 0.00171

Mean in Original Scale 0.00108

SD in Original Scale 0.00327

MLE method failed to converge properly Mean in Log Scale -9.449

SD in Log Scale 2.397

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

SD 0.00489 SD 1.56

   95% DL/2 (t) UCL 0.00263    95%  H-Stat (DL/2) UCL 0.00163

DL/2 Substitution Method DL/2 Substitution Method

Mean 0.00174 Mean -8.123

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

5% Shapiro Wilk Critical Value 0.92 5% Shapiro Wilk Critical Value 0.92



   95% KM (t) UCL 0.00368

5% K-S Critical Value 0.153 SD 0.0028

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.000467

5% A-D Critical Value 0.762 Kaplan-Meier (KM) Method

K-S Test Statistic 0.762 Mean 0.00289

A-D Test Statistic 0.511 Nonparametric Statistics

Theta Star 0.00188

nu star 111.9

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 1.646 Data appear Gamma Distributed at 5% Significance Level

   95% BCA Bootstrap UCL 0.0038

   95% H-UCL 0.00407

   95% t UCL 0.00361

   95% Percentile Bootstrap UCL 0.0036

Mean in Original Scale 0.00286

SD in Original Scale 0.00276

MLE method failed to converge properly Mean in Log Scale -6.203

SD in Log Scale 0.87

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

SD 0.00566 SD 1.182

   95% DL/2 (t) UCL 0.00555    95%  H-Stat (DL/2) UCL 0.0072

DL/2 Substitution Method DL/2 Substitution Method

Mean 0.00402 Mean -6.134

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

Shapiro Wilk Test Statistic 0.727 Shapiro Wilk Test Statistic 0.974

5% Shapiro Wilk Critical Value 0.933 5% Shapiro Wilk Critical Value 0.933

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 100.00%

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 39

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 0

Maximum Non-Detect 0.05 Maximum Non-Detect -2.996

SD of Detected 0.00286 SD of Detected 0.808

Minimum Non-Detect 0.0001 Minimum Non-Detect -9.21

Maximum Detected 0.0149 Maximum Detected -4.206

Mean of Detected 0.0031 Mean of Detected -6.081

Raw Statistics Log-transformed Statistics

Minimum Detected 0.0002 Minimum Detected -8.517

Number of Distinct Detected Data 32 Number of Non-Detect Data 5

Number of Missing Values 269 Percent Non-Detects 12.82%

General Statistics

Number of Valid Data 39 Number of Detected Data 34



SD 0.267 SD 2.145

   95% DL/2 (t) UCL 0.182    95%  H-Stat (DL/2) UCL 0.575

DL/2 Substitution Method DL/2 Substitution Method

Mean 0.126 Mean -3.743

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

Lilliefors Test Statistic 0.308 Lilliefors Test Statistic 0.078

5% Lilliefors Critical Value 0.122 5% Lilliefors Critical Value 0.122

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 85.48%

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 53

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 9

Maximum Non-Detect 0.3 Maximum Non-Detect -1.204

SD of Detected 0.285 SD of Detected 1.834

Minimum Non-Detect 0.0005 Minimum Non-Detect -7.601

Maximum Detected 1.81 Maximum Detected 0.593

Mean of Detected 0.144 Mean of Detected -3.274

Raw Statistics Log-transformed Statistics

Minimum Detected 0.0009855 Minimum Detected -6.922

Number of Distinct Detected Data 53 Number of Non-Detect Data 9

Number of Missing Values 250 Percent Non-Detects 14.52%

Manganese, total

General Statistics

Number of Valid Data 62 Number of Detected Data 53

Note: DL/2 is not a recommended method.

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

For additional insight, the user may want to consult a statistician.

   95% Gamma Approximate UCL 0.00393

   95% Adjusted Gamma UCL 0.00397

Nu star 65.99 Potential UCLs to Use

AppChi2 48.3    95% KM (BCA) UCL 0.0037

k star 0.846 99% KM (Chebyshev) UCL 0.00754

Theta star 0.0034

Median 0.00215 95% KM (Chebyshev) UCL 0.00493

SD 0.00279 97.5% KM (Chebyshev) UCL 0.00581

Maximum 0.0149    95% KM (BCA) UCL 0.0037

Mean 0.00287    95% KM (Percentile Bootstrap) UCL 0.00375

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.00365

Minimum 0.000001    95% KM (bootstrap t) UCL 0.00421

Assuming Gamma Distribution    95% KM (z) UCL 0.00366



Maximum Detected 3.2 Maximum Detected 1.163

Raw Statistics Log-transformed Statistics

Minimum Detected 0.000534 Minimum Detected -7.535

Number of Distinct Detected Data 123 Number of Non-Detect Data 14

Number of Missing Values 164 Percent Non-Detects 9.46%

Selenium, total

General Statistics

Number of Valid Data 148 Number of Detected Data 134

Note: DL/2 is not a recommended method.

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

For additional insight, the user may want to consult a statistician.

   95% Gamma Approximate UCL 0.194

   95% Adjusted Gamma UCL 0.197

Nu star 33.21 Potential UCLs to Use

AppChi2 21.03  97.5% KM (Chebyshev) UCL 0.337

k star 0.268 99% KM (Chebyshev) UCL 0.463

Theta star 0.46

Median 0.0349 95% KM (Chebyshev) UCL 0.272

SD 0.268 97.5% KM (Chebyshev) UCL 0.337

Maximum 1.81    95% KM (BCA) UCL 0.185

Mean 0.123    95% KM (Percentile Bootstrap) UCL 0.185

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.181

Minimum 0.000001    95% KM (bootstrap t) UCL 0.226

   95% KM (t) UCL 0.181

Assuming Gamma Distribution    95% KM (z) UCL 0.18

5% K-S Critical Value 0.129 SD 0.265

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.034

5% A-D Critical Value 0.82 Kaplan-Meier (KM) Method

K-S Test Statistic 0.82 Mean 0.124

A-D Test Statistic 0.969 Nonparametric Statistics

Theta Star 0.31

nu star 49.18

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.464 Data appear Lognormal at 5% Significance Level

   95% BCA Bootstrap UCL 0.204

   95% H-UCL 0.523

   95% t UCL 0.18

   95% Percentile Bootstrap UCL 0.183

Mean in Original Scale 0.124

SD in Original Scale 0.268

MLE yields a negative mean Mean in Log Scale -3.76

SD in Log Scale 2.117

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method



k star 0.276 99% KM (Chebyshev) UCL 0.619

Theta star 0.897

Median 0.0493 95% KM (Chebyshev) UCL 0.41

SD 0.454 97.5% KM (Chebyshev) UCL 0.48

Maximum 3.2    95% KM (BCA) UCL 0.31

Mean 0.247    95% KM (Percentile Bootstrap) UCL 0.313

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.309

Minimum 0.000001    95% KM (bootstrap t) UCL 0.324

   95% KM (t) UCL 0.309

Assuming Gamma Distribution    95% KM (z) UCL 0.309

5% K-S Critical Value 0.0863 SD 0.453

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.0373

5% A-D Critical Value 0.841 Kaplan-Meier (KM) Method

K-S Test Statistic 0.841 Mean 0.247

A-D Test Statistic 1.244 Nonparametric Statistics

Theta Star 0.67

nu star 109.3

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.408 Data do not follow a Discernable Distribution (0.05)

   95% BCA Bootstrap UCL 0.327

   95% H UCL 1.917

   95% t UCL 0.309

   95% Percentile Bootstrap UCL 0.312

   95% MLE (t) UCL 0.272 Mean in Original Scale 0.247

   95% MLE (Tiku) UCL 0.269 SD in Original Scale 0.454

Mean 0.205 Mean in Log Scale -3.334

SD 0.497 SD in Log Scale 2.517

Maximum Likelihood Estimate(MLE) Method Log ROS Method

SD 0.454 SD 2.527

   95% DL/2 (t) UCL 0.309    95%  H-Stat (DL/2) UCL 1.954

DL/2 Substitution Method DL/2 Substitution Method

Mean 0.247 Mean -3.348

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

Lilliefors Test Statistic 0.281 Lilliefors Test Statistic 0.0804

5% Lilliefors Critical Value 0.0765 5% Lilliefors Critical Value 0.0765

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 12.84%

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 19

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 129

Maximum Non-Detect 0.001 Maximum Non-Detect -6.908

SD of Detected 0.47 SD of Detected 2.191

Minimum Non-Detect 0.0005 Minimum Non-Detect -7.601

Mean of Detected 0.273 Mean of Detected -2.888



Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE yields a negative mean Mean in Log Scale -12.01

   95% DL/2 (t) UCL 0.0002624    95%  H-Stat (DL/2) UCL 0.00023

Mean 0.0001393 Mean -9.735

SD 0.0002808 SD 1.074

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

5% Shapiro Wilk Critical Value 0.748 5% Shapiro Wilk Critical Value 0.748

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.878 Shapiro Wilk Test Statistic 0.938

the resulting calculations may not be reliable enough to draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

UCL Statistics

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 81.25%

Warning:  There are only 4 Distinct Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 13

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 3

Maximum Non-Detect 0.0001 Maximum Non-Detect -9.21

SD of Detected 0.0004844 SD of Detected 1.397

Minimum Non-Detect 0.00005 Minimum Non-Detect -9.903

Maximum Detected 0.0011 Maximum Detected -6.812

Mean of Detected 0.0004385 Mean of Detected -8.363

Raw Statistics Log-transformed Statistics

Minimum Detected 0.0000538 Minimum Detected -9.83

Number of Distinct Detected Data 4 Number of Non-Detect Data 12

Number of Missing Values 292 Percent Non-Detects 75.00%

Thallium, total

General Statistics

Number of Valid Data 16 Number of Detected Data 4

Note: DL/2 is not a recommended method.

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

For additional insight, the user may want to consult a statistician.

   95% Gamma Approximate UCL 0.327

   95% Adjusted Gamma UCL 0.327

Nu star 81.61 Potential UCLs to Use

AppChi2 61.79  97.5% KM (Chebyshev) UCL 0.48



Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

For additional insight, the user may want to consult a statistician.

   95% Adjusted Gamma UCL     N/A

Note: DL/2 is not a recommended method.

AppChi2 2.163    95% KM (t) UCL 0.0002855

   95% Gamma Approximate UCL 0.0003565    95% KM (Percentile Bootstrap) UCL 0.000575

Theta star 0.0005055

Nu star 6.986 Potential UCLs to Use

SD 0.0002919 97.5% KM (Chebyshev) UCL 0.0006328

k star 0.218 99% KM (Chebyshev) UCL 0.0009193

Mean 0.0001104    95% KM (Percentile Bootstrap) UCL 0.000575

Median 0.000001 95% KM (Chebyshev) UCL 0.000487

Minimum 0.000001    95% KM (bootstrap t) UCL 0.0003193

Maximum 0.0011    95% KM (BCA) UCL 0.0011

Assuming Gamma Distribution    95% KM (z) UCL 0.0002771

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.0002559

Data appear Gamma Distributed at 5% Significance Level SE of Mean 7.732E-05

   95% KM (t) UCL 0.0002855

K-S Test Statistic 0.668 Mean 0.00015

5% K-S Critical Value 0.403 SD 0.0002678

A-D Test Statistic 0.306 Nonparametric Statistics

5% A-D Critical Value 0.668 Kaplan-Meier (KM) Method

nu star 3.18

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.397 Data appear Normal at 5% Significance Level

Theta Star 0.0011

   95% H-UCL 0.0181

   95% Percentile Bootstrap UCL 0.0002451

   95% BCA Bootstrap UCL 0.0003215

SD in Original Scale 0.0002905

   95% t UCL 0.0002414

SD in Log Scale 2.752

Mean in Original Scale 0.0001141
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5% Shapiro Wilk Critical Value 0.748 5% Shapiro Wilk Critical Value 0.748

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.907 Shapiro Wilk Test Statistic 0.886

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough to draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

Warning:  There are only 4 Distinct Detected Values in this data

Minimum Non-Detect 0.13 Minimum Non-Detect -2.04

Maximum Non-Detect 0.13 Maximum Non-Detect -2.04

Mean of Detected 1.599 Mean of Detected 0.347

SD of Detected 0.799 SD of Detected 0.608

Minimum Detected 0.625 Minimum Detected -0.47

Maximum Detected 2.32 Maximum Detected 0.842

Number of Missing Values 7 Percent Non-Detects 20.00%

Raw Statistics Log-transformed Statistics

General Statistics

Number of Valid Data 5 Number of Detected Data 4

Number of Distinct Detected Data 4 Number of Non-Detect Data 1

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

1,1-Dichloroethane

Warning: This data set only has 4 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable bis(2-ethylhexyl) Phthalate was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

Number of Distinct Detected Data 1 Number of Non-Detect Data 3

Number of Missing Values 9 Percent Non-Detects 75.00%

bis(2-ethylhexyl) Phthalate

General Statistics

Number of Valid Data 4 Number of Detected Data 1

Full Precision   OFF

Confidence Coefficient   95%

Number of Bootstrap Operations   2000

General UCL Statistics for Data Sets with Non-Detects

User Selected Options

From File   GW ProUCL Input.wst



Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

For additional insight, the user may want to consult a statistician.

1,1-Dichloroethene

   95% Adjusted Gamma UCL     N/A

Note: DL/2 is not a recommended method.

AppChi2 0.213    95% KM (t) UCL 2.209

   95% Gamma Approximate UCL 14.23    95% KM (Percentile Bootstrap) UCL 2.208

Theta star 5.401

Nu star 2.368 Potential UCLs to Use

SD 0.995 97.5% KM (Chebyshev) UCL 3.762

k star 0.237 99% KM (Chebyshev) UCL 5.161

Mean 1.279    95% KM (Percentile Bootstrap) UCL 2.208

Median 1.27 95% KM (Chebyshev) UCL 3.05

Minimum 0.000001    95% KM (bootstrap t) UCL 1.954

Maximum 2.32    95% KM (BCA) UCL 2.236

Assuming Gamma Distribution    95% KM (z) UCL 2.025

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 2.23

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.378

   95% KM (t) UCL 2.209

K-S Test Statistic 0.659 Mean 1.404

5% K-S Critical Value 0.396 SD 0.731

A-D Test Statistic 0.369 Nonparametric Statistics

5% A-D Critical Value 0.659 Kaplan-Meier (KM) Method

nu star 9.866

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 1.233 Data appear Normal at 5% Significance Level

Theta Star 1.296

   95% H UCL 9.812

   95% Percentile Bootstrap UCL 1.9

   95% BCA Bootstrap UCL 1.925

   95% MLE (Tiku) UCL 2.232 SD in Original Scale 0.902

   95% t UCL 2.2

SD 1.033 SD in Log Scale 0.864

   95% MLE (t) UCL 2.183 Mean in Original Scale 1.34

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean 1.198 Mean in Log Scale 0.0413

   95% DL/2 (t) UCL 2.221    95%  H-Stat (DL/2) UCL 398.6

Mean 1.292 Mean -0.269

SD 0.974 SD 1.475

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level



Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL     N/A    

   95% H-UCL     N/A    

   95% t UCL     N/A    

   95% Percentile Bootstrap UCL     N/A    

Mean in Original Scale     N/A    

SD in Original Scale     N/A    

MLE method failed to converge properly Mean in Log Scale     N/A    

SD in Log Scale     N/A    

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

SD 0.389 SD 0.727

   95% DL/2 (t) UCL 0.897    95%  H-Stat (DL/2) UCL 2.171

DL/2 Substitution Method DL/2 Substitution Method

Mean 0.526 Mean -0.86

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

Shapiro Wilk Test Statistic     N/A    Shapiro Wilk Test Statistic     N/A    

5% Shapiro Wilk Critical Value     N/A    5% Shapiro Wilk Critical Value     N/A    

It is recommended to have 10 to 15 or more observations for accurate and meaningful results and estimates.

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

The number of detected data may not be adequate enough to perform GOF tests, bootstrap, and ROS methods.

Those methods will return a 'N/A' value on your output display!

It is necessary to have 4 or more Distinct Values for bootstrap methods.

However, results obtained using 4 to 9 distinct values may not be reliable.

Warning: Data set has only 2 Distinct Detected Values.

This may not be adequate enough to compute meaningful and reliable test statistics and estimates.

The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

Unless Data Quality Objectives (DQOs) have been met, it is suggested to collect additional observations.

Maximum Non-Detect 0.5 Maximum Non-Detect -0.693

SD of Detected 0.175 SD of Detected 0.187

Minimum Non-Detect 0.5 Minimum Non-Detect -0.693

Maximum Detected 1.065 Maximum Detected 0.063

Mean of Detected 0.941 Mean of Detected -0.0696

Raw Statistics Log-transformed Statistics

Minimum Detected 0.817 Minimum Detected -0.202

Number of Distinct Detected Data 2 Number of Non-Detect Data 3

Number of Missing Values 7 Percent Non-Detects 60.00%

General Statistics

Number of Valid Data 5 Number of Detected Data 2



Warning:  There are only 3 Distinct Detected Values in this data set

The number of detected data may not be adequate enough to perform GOF tests, bootstrap, and ROS methods.

Those methods will return a 'N/A' value on your output display!

It is necessary to have 4 or more Distinct Values for bootstrap methods.

Maximum Non-Detect 0.25 Maximum Non-Detect -1.386

SD of Detected 0.755 SD of Detected 0.898

Minimum Non-Detect 0.25 Minimum Non-Detect -1.386

Maximum Detected 1.66 Maximum Detected 0.507

Mean of Detected 0.789 Mean of Detected -0.526

Raw Statistics Log-transformed Statistics

Minimum Detected 0.328 Minimum Detected -1.115

Number of Distinct Detected Data 3 Number of Non-Detect Data 2

Number of Missing Values 7 Percent Non-Detects 40.00%

cis-1,2-Dichloroethene

General Statistics

Number of Valid Data 5 Number of Detected Data 3

Note: DL/2 is not a recommended method.

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

For additional insight, the user may want to consult a statistician.

   95% Gamma Approximate UCL     N/A       95% KM (% Bootstrap) UCL     N/A    

   95% Adjusted Gamma UCL     N/A

Nu star     N/A    Potential UCLs to Use

AppChi2     N/A       95% KM (t) UCL 1

k star     N/A    99% KM (Chebyshev) UCL 1.491

Theta star     N/A    

Median     N/A    95% KM (Chebyshev) UCL 1.14

SD     N/A    97.5% KM (Chebyshev) UCL 1.258

Maximum     N/A       95% KM (BCA) UCL     N/A    

Mean     N/A       95% KM (Percentile Bootstrap) UCL     N/A    

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL     N/A    

Minimum     N/A       95% KM (bootstrap t) UCL     N/A    

   95% KM (t) UCL 1

Assuming Gamma Distribution    95% KM (z) UCL 0.97

5% K-S Critical Value     N/A    SD 0.0992

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.0627

5% A-D Critical Value     N/A    Kaplan-Meier (KM) Method

K-S Test Statistic     N/A    Mean 0.867

A-D Test Statistic     N/A    Nonparametric Statistics

Theta Star     N/A    

nu star     N/A    

k star (bias corrected)     N/A    Data do not follow a Discernable Distribution (0.05)



Note: DL/2 is not a recommended method.

   95% Gamma Approximate UCL     N/A       95% KM (Percentile Bootstrap) UCL 1.66

   95% Adjusted Gamma UCL     N/A

Nu star     N/A    Potential UCLs to Use

AppChi2     N/A       95% KM (t) UCL 1.221

k star     N/A    99% KM (Chebyshev) UCL 3.483

Theta star     N/A    

Median     N/A    95% KM (Chebyshev) UCL 1.865

SD     N/A    97.5% KM (Chebyshev) UCL 2.411

Maximum     N/A       95% KM (BCA) UCL 1.66

Mean     N/A       95% KM (Percentile Bootstrap) UCL 1.66

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 1.16

Minimum     N/A       95% KM (bootstrap t) UCL 7.992

   95% KM (t) UCL 1.221

Assuming Gamma Distribution    95% KM (z) UCL 1.08

5% K-S Critical Value     N/A    SD 0.528

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.289

5% A-D Critical Value     N/A    Kaplan-Meier (KM) Method

K-S Test Statistic     N/A    Mean 0.605

A-D Test Statistic     N/A    Nonparametric Statistics

Theta Star     N/A    

nu star     N/A    

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected)     N/A    Data appear Normal at 5% Significance Level

   95% BCA Bootstrap UCL 1.077

   95% H UCL 316.8

   95% t UCL 1.132

   95% Percentile Bootstrap UCL 1.015

   95% MLE (t) UCL 1.087 Mean in Original Scale 0.492

   95% MLE (Tiku) UCL 1.179 SD in Original Scale 0.671

Mean 0.332 Mean in Log Scale -1.574

SD 0.791 SD in Log Scale 1.599

Maximum Likelihood Estimate(MLE) Method Log ROS Method

SD 0.646 SD 1.061

   95% DL/2 (t) UCL 1.139    95%  H-Stat (DL/2) UCL 8.665

DL/2 Substitution Method DL/2 Substitution Method

Mean 0.523 Mean -1.148

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

Shapiro Wilk Test Statistic 0.778 Shapiro Wilk Test Statistic 0.816

5% Shapiro Wilk Critical Value 0.767 5% Shapiro Wilk Critical Value 0.767

However, results obtained using 4 to 9 distinct values may not be reliable.

It is recommended to have 10 to 15 or more observations for accurate and meaningful results and estimates.

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only



   95% H UCL 193.3

   95% Percentile Bootstrap UCL 4.511

   95% BCA Bootstrap UCL 4.928

   95% MLE (Tiku) UCL 5.117 SD in Original Scale 2.695

   95% t UCL 5.231

SD 2.875 SD in Log Scale 1.291

   95% MLE (t) UCL 5.068 Mean in Original Scale 2.661

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean 2.327 Mean in Log Scale 0.443

   95% DL/2 (t) UCL 5.232    95%  H-Stat (DL/2) UCL 1178

Mean 2.638 Mean 0.314

SD 2.721 SD 1.534

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

5% Shapiro Wilk Critical Value 0.748 5% Shapiro Wilk Critical Value 0.748

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.909 Shapiro Wilk Test Statistic 0.987

Warning:  There are only 4 Distinct Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough to draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

Maximum Non-Detect 0.25 Maximum Non-Detect -1.386

SD of Detected 2.691 SD of Detected 0.867

Minimum Non-Detect 0.25 Minimum Non-Detect -1.386

Maximum Detected 6.98 Maximum Detected 1.943

Mean of Detected 3.267 Mean of Detected 0.912

Raw Statistics Log-transformed Statistics

Minimum Detected 0.951 Minimum Detected -0.0502

Number of Distinct Detected Data 4 Number of Non-Detect Data 1

Number of Missing Values 7 Percent Non-Detects 20.00%

Tetrachloroethene (PCE)

General Statistics

Number of Valid Data 5 Number of Detected Data 4

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

For additional insight, the user may want to consult a statistician.



Warning:  There are only 4 Distinct Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough to draw conclusions

Maximum Non-Detect 0.25 Maximum Non-Detect -1.386

SD of Detected 5.823 SD of Detected 1.704

Minimum Non-Detect 0.25 Minimum Non-Detect -1.386

Maximum Detected 12.3 Maximum Detected 2.51

Mean of Detected 5.98 Mean of Detected 1.047

Raw Statistics Log-transformed Statistics

Minimum Detected 0.31 Minimum Detected -1.171

Number of Distinct Detected Data 4 Number of Non-Detect Data 1

Number of Missing Values 7 Percent Non-Detects 20.00%

General Statistics

Number of Valid Data 5 Number of Detected Data 4

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

For additional insight, the user may want to consult a statistician.

1,1,1-Trichloroethane

   95% Adjusted Gamma UCL     N/A

Note: DL/2 is not a recommended method.

AppChi2 0.197    95% KM (t) UCL 5.314

   95% Gamma Approximate UCL 30.32    95% KM (Percentile Bootstrap) UCL 4.868

Theta star 11.41

Nu star 2.289 Potential UCLs to Use

SD 2.75 97.5% KM (Chebyshev) UCL 10.16

k star 0.229 99% KM (Chebyshev) UCL 14.52

Mean 2.613    95% KM (Percentile Bootstrap) UCL 4.868

Median 1.675 95% KM (Chebyshev) UCL 7.937

Minimum 0.000001    95% KM (bootstrap t) UCL 11.92

Maximum 6.98    95% KM (BCA) UCL 4.868

Assuming Gamma Distribution    95% KM (z) UCL 4.741

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 5.231

Data appear Gamma Distributed at 5% Significance Level SE of Mean 1.178

   95% KM (t) UCL 5.314

K-S Test Statistic 0.661 Mean 2.803

5% K-S Critical Value 0.398 SD 2.281

A-D Test Statistic 0.234 Nonparametric Statistics

5% A-D Critical Value 0.661 Kaplan-Meier (KM) Method

nu star 5.321

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.665 Data appear Normal at 5% Significance Level

Theta Star 4.911



   95% Adjusted Gamma UCL     N/A

Note: DL/2 is not a recommended method.

AppChi2 0.176    95% KM (t) UCL 10.4

   95% Gamma Approximate UCL 58.94    95% KM (Percentile Bootstrap) UCL 10.05

Theta star 22.04

Nu star 2.171 Potential UCLs to Use

SD 5.708 97.5% KM (Chebyshev) UCL 21.13

k star 0.217 99% KM (Chebyshev) UCL 30.79

Mean 4.784    95% KM (Percentile Bootstrap) UCL 10.05

Median 1.82 95% KM (Chebyshev) UCL 16.21

Minimum 0.000001    95% KM (bootstrap t) UCL 8.68

Maximum 12.3    95% KM (BCA) UCL 10.61

Assuming Gamma Distribution    95% KM (z) UCL 9.134

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 10.24

Data appear Gamma Distributed at 5% Significance Level SE of Mean 2.607

   95% KM (t) UCL 10.4

K-S Test Statistic 0.67 Mean 4.846

5% K-S Critical Value 0.404 SD 5.048

A-D Test Statistic 0.339 Nonparametric Statistics

5% A-D Critical Value 0.67 Kaplan-Meier (KM) Method

nu star 2.934

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.367 Data appear Normal at 5% Significance Level

Theta Star 16.31

   95% H UCL 26734881

   95% Percentile Bootstrap UCL 8.778

   95% BCA Bootstrap UCL 8.778

   95% MLE (Tiku) UCL 9.896 SD in Original Scale 5.7

   95% t UCL 10.23

SD 6.014 SD in Log Scale 2.443

   95% MLE (t) UCL 9.84 Mean in Original Scale 4.791

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean 4.107 Mean in Log Scale 0.176

   95% DL/2 (t) UCL 10.23    95%  H-Stat (DL/2) UCL 194703

Mean 4.809 Mean 0.422

SD 5.682 SD 2.033

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

5% Shapiro Wilk Critical Value 0.748 5% Shapiro Wilk Critical Value 0.748

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.892 Shapiro Wilk Test Statistic 0.904

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.



Mean in Original Scale     N/A    

MLE method failed to converge properly Mean in Log Scale     N/A    

SD in Log Scale     N/A    

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

SD 0.192 SD 0.73

   95% DL/2 (t) UCL 0.448    95%  H-Stat (DL/2) UCL 1.105

DL/2 Substitution Method DL/2 Substitution Method

Mean 0.265 Mean -1.547

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

Shapiro Wilk Test Statistic     N/A    Shapiro Wilk Test Statistic     N/A    

5% Shapiro Wilk Critical Value     N/A    5% Shapiro Wilk Critical Value     N/A    

It is recommended to have 10 to 15 or more observations for accurate and meaningful results and estimates.

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

The number of detected data may not be adequate enough to perform GOF tests, bootstrap, and ROS methods.

Those methods will return a 'N/A' value on your output display!

It is necessary to have 4 or more Distinct Values for bootstrap methods.

However, results obtained using 4 to 9 distinct values may not be reliable.

Warning: Data set has only 2 Distinct Detected Values.

This may not be adequate enough to compute meaningful and reliable test statistics and estimates.

The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

Unless Data Quality Objectives (DQOs) have been met, it is suggested to collect additional observations.

Maximum Non-Detect 0.25 Maximum Non-Detect -1.386

SD of Detected 0.0438 SD of Detected 0.0926

Minimum Non-Detect 0.25 Minimum Non-Detect -1.386

Maximum Detected 0.505 Maximum Detected -0.683

Mean of Detected 0.474 Mean of Detected -0.749

Raw Statistics Log-transformed Statistics

Minimum Detected 0.443 Minimum Detected -0.814

Number of Distinct Detected Data 2 Number of Non-Detect Data 3

Number of Missing Values 7 Percent Non-Detects 60.00%

General Statistics

Number of Valid Data 5 Number of Detected Data 2

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

For additional insight, the user may want to consult a statistician.

Trichloroethene (TCE)



Note: DL/2 is not a recommended method.

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

For additional insight, the user may want to consult a statistician.

   95% Gamma Approximate UCL     N/A       95% KM (% Bootstrap) UCL     N/A    

   95% Adjusted Gamma UCL     N/A

Nu star     N/A    Potential UCLs to Use

AppChi2     N/A       95% KM (t) UCL 0.489

k star     N/A    99% KM (Chebyshev) UCL 0.611

Theta star     N/A    

Median     N/A    95% KM (Chebyshev) UCL 0.524

SD     N/A    97.5% KM (Chebyshev) UCL 0.553

Maximum     N/A       95% KM (BCA) UCL     N/A    

Mean     N/A       95% KM (Percentile Bootstrap) UCL     N/A    

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL     N/A    

Minimum     N/A       95% KM (bootstrap t) UCL     N/A    

   95% KM (t) UCL 0.489

Assuming Gamma Distribution    95% KM (z) UCL 0.481

5% K-S Critical Value     N/A    SD 0.0248

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.0157

5% A-D Critical Value     N/A    Kaplan-Meier (KM) Method

K-S Test Statistic     N/A    Mean 0.455

A-D Test Statistic     N/A    Nonparametric Statistics

Theta Star     N/A    

nu star     N/A    

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected)     N/A    Data do not follow a Discernable Distribution (0.05)

   95% BCA Bootstrap UCL     N/A    

   95% H-UCL     N/A    

   95% t UCL     N/A    

   95% Percentile Bootstrap UCL     N/A    

SD in Original Scale     N/A    
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ATTACHMENT C – TIER I BALLARD SHOP RISK CALCULATIONS 



Tier I Ballard Shop Cancer Risk Calculation for a Hypothetical Resident - Upland Soil

Soil Soil
Upland Soil Ingestion Dermal Inhalation Pathway-Specific Cancer Risk Chemical-

Concentrationa Dose Dose Dose Soil Specific
Analyte (mg/kg) (mg/kg-d) (mg/kg-d) (ug/m3) Oral Dermal Inhalation Ingestion Dermal Inhalation Risk

Polynuclear Aromatic Hydrocarbons
Naphthalene 4.44 5.4E-06 9.5E-06 2.7E-03 na na 3.4E-05 na na 9.2E-08 9.2E-08

ILCR 9E-08
Notes:

a

b Doses and risks shown only for carcinogenic chemicals with available toxicity values.

1) Cancer risks are unitless values which represent the probability of incurring an adverse health
effect.  They are calculated using the following formula:   Cancer Risk = Exposure Dose x Cancer Slope Factor or Cancer Risk = Exposure Concentration x Unit Risk Factor

% UCL percent upper confidence limit na not available
ILCR incremental lifetime cancer risk URF unit risk factor
mg/kg milligrams per kilogram ug/m3 microgram per cubic meter
mg/kg-d milligrams per kilogram per day

Table C-1

Cancer Slope Factor
(mg/kg-d)-1 b

URF
(ug/m3)-1 b

Maximum detected concentration measured in upland soil samples collected from Ballard Shop sampling locations.



Tier I Ballard Shop Noncancer Hazard Calculation for a Hypothetical Resident - Upland Soil

Soil
Upland Soil Ingestion Dermal Inhalation Pathway-Specific Hazard Chemical-

Concentrationa Dose Dose Dose Soil Specific
Analyte (mg/kg) (mg/kg-d) (mg/kg-d) (mg/m3) Oral Dermal Inhalation Ingestion Dermal Inhalation HQ

Polynuclear Aromatic Hydrocarbons
Naphthalene 4.44 1.3E-05 2.2E-05 6.3E-06 2.0E-02 2.0E-02 3.0E-03 6.3E-04 1.1E-03 2.1E-03 0.0038

Volatile Organic Compounds
1,2,4-Trimethylbenzene 9.82 2.8E-05 NA 8.2E-05 na na 7.0E-03 na na 1.2E-02 0.012

HI 0.02

Notes:
a

b Doses and noncancer hazards shown only for noncarcinogenic chemicals with available toxicity values.

1)

% UCL percent upper confidence limit mg/kd-d milligrams per kilogram per day
HI hazard index mg/m3 milligram per cubic meter
HQ hazard quotient na not available
mg/kg milligrams per kilogram RfC reference concentration

Table C-2

Reference Dose
(mg/kg-d) b

RfC
(mg/m3) b

Noncancer hazards are unitless values which represent the probability of incurring an adverse health effect.  They are calculated using the following formula:   Noncancer HQ = 
Exposure Dose/Reference dose or Exposure Concentration/Reference Concentration

Maximum detected concentration measured in upland soil samples collected from Ballard Shop sampling locations.



Analyte Maximum 95% UCL EPCb ILCR HQ
Polynuclear Aromatic Hydrocarbons

Naphthalene 4.44 NA 4.44 9.2E-08 0.0038
Volatile Organic Compounds

1,2,4-Trimethylbenzene 9.82 NA 9.82 NA 0.012
Cumulative ILCR/HQ: 9.E-08 0.02

10-5 1
10-6 - 10-4 1

Notes:
a

b

Bold indicates exceedence of the USEPA's risk management range and/or IDEQ's point of departure.

% UCL - percent upper confidence limit
HQ - hazard quotient
IDEQ - Idaho Department of Environmental Quality
ILCR - incremental lifetime cancer risk

The exposure point concentration (EPC) is the maximum detected concentration.
Maximum detected concentration measured in upland soil samples collected from Ballard Shop sampling 

Table C-3
Summary of Tier I Ballard Shop Human Health Risk Estimates  - Upland Soil

IDEQ Point of Departure:
USEPA Risk Range:

Concentrationa

(mg/kg) Hypothetical Future Resident



TABLE C-4
Tier I Ballard Shop Cancer Risk Calculation for a Hypothetical Future Resident - Groundwater

VOC
Groundwater Ingestion Dermal Inhalation Chemical-

Concentrationa Dose Dose Concentration Specific
Analyte (mg/L) (mg/kg-d) (mg/kg-d) (ug/m3) Oral Dermal Inhalation Ingestion Dermal Inhalation Risk
Volatile Organic Compounds

Trichloroethene (TCE) 0.000505 8.9E-06 NA 1.0E-04 4.6E-02 4.6E-02 4.1E-06 4.1E-07 na 4.3E-10 4.1E-07

ILCR 4E-07
Notes:

a Maximum detected concentration measured in groundwater samples collected from Ballard Shop sampling locations.
b Doses and risks shown only for carcinogenic chemicals with available toxicity values.

1) Cancer risks are unitless values which represent the probability of incurring an adverse health effect.  They are calculated using the following formula:
Cancer Risk = Exposure Dose x Cancer Slope Factor or Cancer Risk = Exposure Concentration x Unit Risk Factor

% UCL percent upper confidence limit na not available
ILCR incremental lifetime cancer risk NA not applicable
mg/L milligrams per liter URF unit risk factor
mg/kg-d milligrams per kilogram per day ug/m3 microgram per cubic meter
na not available

Cancer Slope Factor 
(mg/kg-d)-1 b

URF   
(ug/m3)-1 b

Pathway-Specific Cancer Risk



TABLE C-5
Tier I Ballard Shop Noncancer Hazard Calculation for a Hypothetical Future Resident - Groundwater

VOC
Groundwater Ingestion Dermal Inhalation Pathway-Specific Hazard Chemical-

Concentrationa Dose Dose Concentration Specific
Analyte (mg/L) (mg/kg-d) (mg/kg-d) (mg/m3) Oral Dermal Inhalation Ingestion Dermal Inhalation HQ
Volatile Organic Compounds

Trichloroethene (TCE) 0.000505 2.1E-05 NA 2.4E-04 5.0E-04 5.0E-04 2.0E-03 4.2E-02 na 1.2E-01 0.16

HI 0.2
Notes:

a Maximum detected concentration measured in groundwater samples collected from Ballard Shop sampling locations.
b Doses and noncancer hazards shown only for noncarcinogenic chemicals with available toxicity values.

Reference Dose 
(mg/kg-d)

RfC 
(mg/m3)



Table C-6
Summary of Tier I Ballard Shop Human Health Risk Estimates  - Groundwater

Analyte Maximum 95% UCL EPCb ILCR HQ
Volatile Organic Compounds

Trichloroethene (TCE) 0.000505 NA 0.000505 4.1E-07 0.16
4.E-07 0.2

10-5 1
10-6 - 10-4 1

Notes:
a 

b The exposure point concentration (EPC) is the maximum detected concentration.

Bold indicates exceedence of the USEPA's risk management range and/or IDEQ's point of departure.

% UCL - percent upper confidence limit
HQ - hazard quotient
IDEQ - Idaho Department of Environmental Quality
ILCR - incremental lifetime cancer risk

Maximum detected concentration measured in groundwater samples collected from Ballard Shop sampling 
locations.

IDEQ Point of Departure:
USEPA Risk Range:

Concentrationa

(mg/L)
Hypothetical Future 

Resident

Cumulative ILCR/HQ:



Tier I Ballard Shop Cancer Risk Calculation for a Hypothetical Future Resident - Fruits and Vegetables - Upland Soil and Groundwater

Modeled
Plant

Upland Soil Groundwater Ingestion Chemical-
Concentrationa Concentrationa Dose Specific

Analyte (mg/kg) (mg/L) (mg/kg-d) Oral Risk
Volatile Organic Compounds

Trichloroethene (TCE) NA 0.000505 NA 0.0118 0.0118 2.6E-05 4.6E-02 1.2E-06 1.2E-06

ILCR 1E-06
Notes:

a

b Doses and risks shown only for carcinogenic chemicals with available toxicity values.

% UCL percent upper confidence limit mg/kg milligrams per kilogram NA not applicable
HI hazard index mg/kd-d milligrams per kilogram per day
HQ hazard quotient mg/L milligrams per liter

Modeled 
Plant 

Ingestion 

Pathway-
Specific 

Cancer Risk

Maximum detected concentration measured in fruits and vegetables samples collected from Ballard Shop sampling locations.

Table C-7

Modeled Fruits 
and Vegetables 
Concentration 

from
Soil

(mg/kg)

Modeled Fruits 
and Vegetables 
Concentration 

from 
Groundwater

(mg/kg)

Total Fruits and 
Vegetables 

Concentration 
(mg/kg)

Cancer Slope 
Factor

(mg/kg-d)-1 b



Tier I Ballard Shop Noncancer Hazard Calculation for a Hypothetical Future Resident - Fruits and Vegetables - Upland Soil and Groundwater

Modeled
Plant

Upland Soil Groundwater Ingestion Chemical-
Concentrationa Concentrationa Dose Specific

Analyte (mg/kg) (mg/L) (mg/kg-d) Oral HQ
Polynuclear Aromatic Hydrocarbons

Naphthalene 4.44 NA 1.53 NA 1.5E+00 7.9E-03 2.0E-02 4.0E-01 0.40
Volatile Organic Compounds

Trichloroethene (TCE) NA 0.000505 NA 0.0118 1.2E-02 6.2E-05 5.0E-04 1.2E-01 0.12
HI 0.5

Notes:
a

b Doses and noncancer hazards shown only for noncarcinogenic chemicals with available toxicity values.

% UCL percent upper confidence limit mg/kg milligrams per kilogram NA not applicable
HI hazard index mg/kd-d milligrams per kilogram per day
HQ hazard quotient mg/L milligrams per liter

Maximum detected concentration measured in fruits and vegetables samples collected from Ballard Shop sampling locations.

Table C-8

Modeled Fruits and 
Vegetables 

Concentration 
from 
Soil

(mg/kg)

Modeled Fruits and 
Vegetables 

Concentration 
from Groundwater

(mg/kg)

Total Fruits and 
Vegetables 

Concentration 
(mg/kg)

Pathway-
Specific 
Hazard

Reference 
Dose

(mg/kg-d) b
Modeled 

Plant 
Ingestion 



Modeled Fruits 
and Vegetables 
Concentration 

(mg/kg)

Analyte Maximum 95% UCL EPCb Maximum 95% UCL EPCc EPCd ILCR HQ
Polynuclear Aromatic Hydrocarbons

Naphthalene 4.44 NA 4.44 NA NA NA 1.53 NA 0.40
Volatile Organic Compounds

Trichloroethene (TCE) NA NA NA 0.000505 NA 0.000505 0.0118 1.2E-06 0.12

1.E-06 0.5

10-5 1
10-6 - 10-4 1

Notes:
a

b

d The fruits and vegetables EPC was modeled from the upland soil and groundwater EPC using plant uptake factors.
e

Bold indicates exceedence of the USEPA's risk management range and/or IDEQ's point of departure.

% UCL - percent upper confidence limit mg/kg - milligrams per kilogarm
EPC - exposure point concentration mg/L - milligrams per liter
HQ - hazard quotient NA - not applicable
IDEQ - Idaho Department of Environmental Quality na - not available
ILCR - incremental lifetime cancer risk USEPA - U. S. Environmental Protection Agency

Maximum detected concentration measured in non-culturally significant plant samples in wet weight. The dry weight non-culturally significant data 
were converted to wet weight using an average moisture content of 66 percent.

Cumulative ILCR/HQ:

IDEQ Point of Departure:
USEPA Risk Range:

Maximum detected concentration and ProUCL recommended 95%, 97.5% or 99% UCL on the mean concentration measured in upland soil and 
groundwater samples collected from Ballard Shop sampling locations.
The soil EPC used to model fruits and vegetables concentration is the maximum detected concentration.

Groundwater
Concentrationa

(mg/L)
Hypothetical Future 

Resident

Upland Soil 
Concentrationa

(mg/kg)

Table C-9
Summary of Tier I Ballard Shop Human Health Risk Estimates  - Fruits and Vegetables - Upland Soil and Groundwater



Tier I Ballard Shop Cancer Risk and Noncancer Hazard Calculation for a Hypothetical Future Resident - Indoor Air – Soil

1 of  6

CALCULATE RISK-BASED SOIL CONCENTRATION (enter "X" in "YES" box)

YES

OR
CALCULATE INCREMENTAL RISKS FROM ACTUAL SOIL CONCENTRATION (enter "X" in "YES" box and initial soil conc. below)

YES X

ENTER ENTER
Initial

Chemical soil
CAS No. conc.,

(numbers only, CR

no dashes) (µg/kg) Chemical

91203 4.44E+03 Naphthalene

ENTER ENTER ENTER ENTER ENTER
MORE Depth
 below grade Vadose zone User-defined

to bottom Depth below Average SCS vadose zone
of enclosed grade to top soil soil type soil vapor
space floor, of contamination, temperature, (used to estimate OR permeability,

LF Lt TS soil vapor kv

(15 or 200 cm) (cm) (oC) permeability) (cm2)

15 152.4 8 SI

ENTER ENTER ENTER ENTER ENTER ENTER
MORE Vandose zone Vadose zone Vadose zone Vadose zone Vadose zone Average vapor
 SCS soil dry soil total soil water-filled soil organic flow rate into bldg.

soil type bulk density, porosity, porosity, carbon fraction, (Leave blank to calculate)
ρb

A nV θw
V foc

V Qsoil

(g/cm3) (unitless) (cm3/cm3) (unitless) (L/m)

SI 1.35 0.489 0.167 0.002

ENTER ENTER ENTER ENTER ENTER ENTER
MORE Averaging Averaging Target Target hazard
 time for time for Exposure Exposure risk for quotient for

carcinogens, noncarcinogens, duration, frequency, carcinogens, noncarcinogens,
ATC ATNC ED EF TR THQ
(yrs) (yrs) (yrs) (days/yr) (unitless) (unitless)

70 30 30 350 1.0E-06 1

Used to calculate risk-based
END soil concentration.

SL-SCREEN
Version 3.1; 02/04

Reset to 
Defaults 

Lookup Soil 
Parameters 



Tier I Ballard Shop Cancer Risk and Noncancer Hazard Calculation for a Hypothetical Future Resident - Indoor Air – Soil

2 of  6

Vadose zone Vadose zone Vadose zone Vadose zone Vadose zone Floor-
Source- soil effective soil soil soil wall Initial soil Bldg.
building air-filled total fluid intrinsic relative air effective vapor seam concentration ventilation

separation, porosity, saturation, permeability, permeability, permeability, perimeter, used, rate,
LT θa

V Ste ki krg kv Xcrack CR Qbuilding

(cm) (cm3/cm3) (cm3/cm3) (cm2) (cm2) (cm2) (cm) (µg/kg) (cm3/s)

137.4 0.322 0.267 6.72E-09 0.830 5.58E-09 4,000 4.44E+03 1.69E+04

Area of Vadose
enclosed Crack- Crack Enthalpy of Henry's law Henry's law Vapor zone

space to-total depth vaporization at constant at constant at viscosity at effective Diffusion
below area below ave. soil ave. soil ave. soil ave. soil diffusion path
grade, ratio, grade, temperature, temperature, temperature, temperature, coefficient, length,

AB η Zcrack ∆Hv,TS HTS H'TS µTS Deff
V Ld

(cm2) (unitless) (cm) (cal/mol) (atm-m3/mol) (unitless) (g/cm-s) (cm2/s) (cm)

1.00E+06 4.00E-04 15 12,933 1.29E-04 5.58E-03 1.75E-04 5.68E-03 137.4

Exponent of Infinite
Average Crack equivalent source Infinite

Convection Soil-water Source vapor effective foundation indoor source
path partition vapor Crack flow rate diffusion Area of Peclet attenuation bldg.

length, coefficient, conc., radius, into bldg., coefficient, crack, number, coefficient, conc.,
Lp Kd Csource rcrack Qsoil Dcrack

Acrack exp(Pef) α Cbuilding

(cm) (cm3/g) (µg/m3) (cm) (cm3/s) (cm2/s) (cm2) (unitless) (unitless) (µg/m3)

15 4.00E+00 6.01E+03 0.10 5.62E+00 5.68E-03 4.00E+02 5.60E+10 2.92E-04 1.75E+00

Unit
risk Reference

factor, conc.,
URF RfC

(µg/m3)-1 (mg/m3)

3.4E-05 3.0E-03

END



Tier I Ballard Shop Cancer Risk and Noncancer Hazard Calculation for a Hypothetical Future Resident - Indoor Air – Soil
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RISK-BASED SOIL CONCENTRATION CALCULATIONS: INCREMENTAL RISK CALCULATIONS:

Incremental Hazard
Indoor Indoor Risk-based Final risk from quotient

exposure exposure indoor Soil indoor vapor from vapor
soil soil exposure saturation exposure intrusion to intrusion to

conc., conc., soil conc., soil indoor air, indoor air,
carcinogen noncarcinogen conc., Csat conc., carcinogen noncarcinogen

(µg/kg) (µg/kg) (µg/kg) (µg/kg) (µg/kg) (unitless) (unitless)

NA NA NA 1.28E+05 NA 2.5E-05 5.6E-01

MESSAGE SUMMARY BELOW:

END



Tier I Ballard Shop Cancer Risk and Noncancer Hazard Calculation for a Hypothetical Future Resident - Indoor Air – Soil

4 of  6

CALCULATE RISK-BASED SOIL CONCENTRATION (enter "X" in "YES" box)

YES

OR
CALCULATE INCREMENTAL RISKS FROM ACTUAL SOIL CONCENTRATION (enter "X" in "YES" box and initial soil conc. below)

YES X

ENTER ENTER
Initial

Chemical soil
CAS No. conc.,

(numbers only, CR

no dashes) (µg/kg) Chemical

95636 9.82E+03 1,2,4-Trimethylbenzene

ENTER ENTER ENTER ENTER ENTER
MORE Depth
 below grade Vadose zone User-defined

to bottom Depth below Average SCS vadose zone
of enclosed grade to top soil soil type soil vapor
space floor, of contamination, temperature, (used to estimate OR permeability,

LF Lt TS soil vapor kv

(15 or 200 cm) (cm) (oC) permeability) (cm2)

15 152.4 8 SI

ENTER ENTER ENTER ENTER ENTER ENTER
MORE Vandose zone Vadose zone Vadose zone Vadose zone Vadose zone Average vapor
 SCS soil dry soil total soil water-filled soil organic flow rate into bldg.

soil type bulk density, porosity, porosity, carbon fraction, (Leave blank to calculate)
ρb

A nV θw
V foc

V Qsoil

(g/cm3) (unitless) (cm3/cm3) (unitless) (L/m)

SI 1.35 0.489 0.167 0.002

ENTER ENTER ENTER ENTER ENTER ENTER
MORE Averaging Averaging Target Target hazard
 time for time for Exposure Exposure risk for quotient for

carcinogens, noncarcinogens, duration, frequency, carcinogens, noncarcinogens,
ATC ATNC ED EF TR THQ
(yrs) (yrs) (yrs) (days/yr) (unitless) (unitless)

70 30 30 350 1.0E-06 1

Used to calculate risk-based
END soil concentration.

SL-SCREEN
Version 3.1; 02/04

Reset to 
Defaults 

Lookup Soil 
Parameters 



Tier I Ballard Shop Cancer Risk and Noncancer Hazard Calculation for a Hypothetical Future Resident - Indoor Air – Soil
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Vadose zone Vadose zone Vadose zone Vadose zone Vadose zone Floor-
Source- soil effective soil soil soil wall Initial soil Bldg.
building air-filled total fluid intrinsic relative air effective vapor seam concentration ventilation

separation, porosity, saturation, permeability, permeability, permeability, perimeter, used, rate,
LT θa

V Ste ki krg kv Xcrack CR Qbuilding

(cm) (cm3/cm3) (cm3/cm3) (cm2) (cm2) (cm2) (cm) (µg/kg) (cm3/s)

137.4 0.322 0.267 6.72E-09 0.830 5.58E-09 4,000 9.82E+03 1.69E+04

Area of Vadose
enclosed Crack- Crack Enthalpy of Henry's law Henry's law Vapor zone

space to-total depth vaporization at constant at constant at viscosity at effective Diffusion
below area below ave. soil ave. soil ave. soil ave. soil diffusion path
grade, ratio, grade, temperature, temperature, temperature, temperature, coefficient, length,

AB η Zcrack ∆Hv,TS HTS H'TS µTS Deff
V Ld

(cm2) (unitless) (cm) (cal/mol) (atm-m3/mol) (unitless) (g/cm-s) (cm2/s) (cm)

1.00E+06 4.00E-04 15 11,716 1.86E-03 8.06E-02 1.75E-04 5.82E-03 137.4

Exponent of Infinite
Average Crack equivalent source Infinite

Convection Soil-water Source vapor effective foundation indoor source
path partition vapor Crack flow rate diffusion Area of Peclet attenuation bldg.

length, coefficient, conc., radius, into bldg., coefficient, crack, number, coefficient, conc.,
Lp Kd Csource rcrack Qsoil Dcrack

Acrack exp(Pef) α Cbuilding

(cm) (cm3/g) (µg/m3) (cm) (cm3/s) (cm2/s) (cm2) (unitless) (unitless) (µg/m3)

15 2.70E+00 2.78E+05 0.10 5.62E+00 5.82E-03 4.00E+02 3.09E+10 2.93E-04 8.14E+01

Unit
risk Reference

factor, conc.,
URF RfC

(µg/m3)-1 (mg/m3)

NA 7.0E-03

END



Tier I Ballard Shop Cancer Risk and Noncancer Hazard Calculation for a Hypothetical Future Resident - Indoor Air – Soil
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RISK-BASED SOIL CONCENTRATION CALCULATIONS: INCREMENTAL RISK CALCULATIONS:

Incremental Hazard
Indoor Indoor Risk-based Final risk from quotient

exposure exposure indoor Soil indoor vapor from vapor
soil soil exposure saturation exposure intrusion to intrusion to

conc., conc., soil conc., soil indoor air, indoor air,
carcinogen noncarcinogen conc., Csat conc., carcinogen noncarcinogen

(µg/kg) (µg/kg) (µg/kg) (µg/kg) (µg/kg) (unitless) (unitless)

NA NA NA 1.62E+05 NA NA 1.1E+01

MESSAGE SUMMARY BELOW:

END



Table C-10
Summary of Tier I Ballard Shop Human Health Indoor Air Risk Estimates  - Soil

Soil (mg/kg) Maximum 95% UCL EPCb ILCR HQ

1,2,4-Trimethylbenzene 9.82 NA 9.820 0.0814 NA 11
Naphthalene 4.44 NA 4.440 0.00175 2.5E-05 0.56

Cumulative ILCR/HQ: 2E-05 12

10-5 1
10-6 - 10-4 1

Notes:
a 

b 

c 

Bold indicates exceedence of the USEPA's risk management range and/or IDEQ's point of departure.

% UCL - percent upper confidence limit mg/m3 - micrograms per cubic meter
HQ - Hazard quotient. NA - Not applicable
IDEQ - Idaho Department of Environmental Quality NC - Not calculated
ILCR - Incremental lifetime cancer risk. USEPA - U. S. Environmental Protection Agency
mg/L - Milligrams per liter.

Concentration in indoor air calculated with the soil screening level Johnson and Ettinger vapor intrusion 
model (USEPA 2004).

Concentrationa Indoor Air 
Concentrationc

(mg/m3)

Hypothetical Future 
Resident

IDEQ Point of Departure:
USEPA Risk Range:

Maximum or the ProUCL recommended 95%, 97.5% or 99% UCL on the mean concentration measured in 
groundwater samples collected from Ballard shop sampling locations.
The exposure point concentration (EPC) is the lower of the maximum detected concentration.



Tier I Ballard Shop Cancer Risk and Noncancer Hazard Calculation for a Hypothetical Future Resident - Indoor Air - Groundwater

CALCULATE RISK-BASED GROUNDWATER CONCENTRATION (enter "X" in "YES" box)

YES

OR
CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION
(enter "X" in "YES" box and initial groundwater conc. below)

YES X

ENTER ENTER

Initial
Chemical groundwater
CAS No. conc.,

(numbers only, CW

no dashes) (mg/L)

79016 5.05E-01 Trichloroethylene

ENTER ENTER ENTER ENTER

MORE Depth
 below grade Average ENTER

to bottom Depth soil/ Average vapor
of enclosed below grade SCS groundwater flow rate into bldg.
space floor, to water table, soil type temperature, (Leave blank to calculate)

LF LWT directly above TS Qsoil

(cm) (cm) water table (oC) (L/m)

15 1136 SI 8

MORE



ENTER ENTER

Vadose zone User-defined ENTER ENTER ENTER ENTER

SCS vandose zone Vadose zone Vadose zone Vadose zone Vadose zone
soil type soil vapor SCS soil dry soil total soil water-filled

(used to estimate OR permeability, soil type bulk density, porosity, porosity,
soil vapor kv rb

V nV
qw

V

permeability) (cm2) (g/cm3) (unitless) (cm3/cm3)

SI SI 1.35 0.489 0.167

MORE

 ENTER ENTER ENTER ENTER ENTER ENTER

Target Target hazard Averaging Averaging
risk for quotient for time for time for Exposure Exposure

carcinogens, noncarcinogens, carcinogens, noncarcinogens, duration, frequency,
TR THQ ATC ATNC ED EF

(unitless) (unitless) (yrs) (yrs) (yrs) (days/yr)

1.0E-06 1 70 30 30 350

Used to calculate risk-based
groundwater concentration.

Chemical

GW-SCREEN
Version 3.1; 02/04

Reset to 
Defaults 

Lookup Soil 

1 of 3



Tier I Ballard Shop Cancer Risk and Noncancer Hazard Calculation for a Hypothetical Future Resident - Indoor Air - Groundwater

Vadose Vadose zone Vadose zone Vadose zone Vadose zone Total Air-filled Water-filled Floor-
Source- zone soil effective soil soil soil Thickness of porosity in porosity in porosity in wall
building air-filled total fluid intrinsic relative air effective vapor capillary capillary capillary capillary seam

separation, porosity, saturation, permeability, permeability, permeability, zone, zone, zone, zone, perimeter,
LT qa

V Ste ki krg kv Lcz ncz qa,cz qw,cz Xcrack

(cm) (cm3/cm3) (cm3/cm3) (cm2) (cm2) (cm2) (cm) (cm3/cm3) (cm3/cm3) (cm3/cm3) (cm)

1121 0.322 0.267 6.72E-09 0.830 5.58E-09 163.04 0.489 0.107 0.382 4,000

Area of Capillary Total
enclosed Crack- Crack Enthalpy of Henry's law Henry's law Vapor Vadose zone zone overall

Bldg. space to-total depth vaporization at constant at constant at viscosity at effective effective effective
ventilation below area below ave. groundwater ave. groundwater ave. groundwater ave. soil diffusion diffusion diffusion

rate, grade, ratio, grade, temperature, temperature, temperature, temperature, coefficient, coefficient, coefficient,
Qbuilding AB h Zcrack DHv,TS HTS H'TS mTS Deff

V Deff
cz Deff

T

(cm3/s) (cm2) (unitless) (cm) (cal/mol) (atm-m3/mol) (unitless) (g/cm-s) (cm2/s) (cm2/s) (cm2/s)

1.69E+04 1.00E+06 4.00E-04 15 8,581 4.28E-03 1.85E-01 1.75E-04 7.59E-03 2.04E-04 1.21E-03

Exponent of Infinite
Average Crack equivalent source Infinite

Diffusion Convection Source vapor effective foundation indoor source Unit
path path vapor Crack flow rate diffusion Area of Peclet attenuation bldg. risk Reference

length, length, conc., radius, into bldg., coefficient, crack, number, coefficient, conc., factor, conc.,
Ld Lp Csource rcrack Qsoil Dcrack Acrack exp(Pef) a Cbuilding URF RfC

(cm) (cm) (mg/m3) (cm) (cm3/s) (cm2/s) (cm2) (unitless) (unitless) (mg/m3) (mg/m3)-1 (mg/m3)

1121 15 9.37E+01 0.10 5.62E+00 7.59E-03 4.00E+02 1.11E+08 5.35E-05 5.01E-03 4.1E-06 2.0E-03

2 of 3



Tier I Ballard Shop Cancer Risk and Noncancer Hazard Calculation for a Hypothetical Future Resident - Indoor Air - Groundwater

RISK-BASED GROUNDWATER CONCENTRATION CALCULATIONS: INCREMENTAL RISK CALCULATIONS:

Incremental Hazard
Indoor Indoor Risk-based Pure Final risk from quotient

exposure exposure indoor component indoor vapor from vapor
groundwater groundwater exposure water exposure intrusion to intrusion to

conc., conc., groundwater solubility, groundwater indoor air, indoor air,
carcinogen noncarcinogen conc., S conc., carcinogen noncarcinogen

(mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (unitless) (unitless)

NA NA NA 1.47E+06 NA 8.4E-09 2.4E-03

MESSAGE SUMMARY BELOW:

MESSAGE: Risk/HQ or risk-based groundwater concentration is based on a route-to-route extrapolation.
END

3 of 3



Table C-11
Summary of Tier I Ballard Shop Human Health Indoor Air Risk Estimates  - Groundwater

Groundwater (mg/L) Maximum 95% UCL EPCb ILCR HQ

Trichloroethene (TCE) 0.000505 NA 0.000505 0.00000501 8.4E-09 0.0024
Cumulative ILCR/HQ: 8E-09 0.002

10-5 1
10-6 - 10-4 1

Notes:
a 

b 

c 

Bold indicates exceedence of the USEPA's risk management range and/or IDEQ's point of departure.

% UCL - percent upper confidence limit mg/m3 - micrograms per cubic meter
HQ - Hazard quotient. NA - Not applicable
IDEQ - Idaho Department of Environmental Quality NC - Not calculated
ILCR - Incremental lifetime cancer risk. USEPA - U. S. Environmental Protection Agency
mg/L - Milligrams per liter.

Concentration in indoor air calculated with the groundwater screening level Johnson and Ettinger vapor 
intrusion model (USEPA 2004).

Concentrationa Indoor Air 
Concentrationc

(mg/m3)

Hypothetical Future 
Resident

IDEQ Point of Departure:
USEPA Risk Range:

Maximum or the ProUCL recommended 95%, 97.5% or 99% UCL on the mean concentration measured in 
groundwater samples collected from Ballard shop sampling locations.
The exposure point concentration (EPC) is the lower of the maximum detected concentration or ProUCL 
recommended 95%, 97.5% or 99% UCL concentration.



ATTACHMENT D – TIER I BACKGROUND RISK CALCULATIONS 



Tier I Background Cancer Risk Calculation for a Current/Future Native American - Upland Soil

Soil Soil Dust
Upland Soil Ingestion Dermal Inhalation Pathway-Specific Cancer Risk Chemical-

Concentrationa Dose Dose Dose Soil Dust Specific
Analyte (mg/kg) (mg/kg-d) (mg/kg-d) (ug/m3) Oral Dermal Inhalation Ingestion Dermal Inhalation Risk

Arsenic 9.01 6.5E-06 4.7E-06 3.7E-08 1.5E+00 1.5E+00 4.3E-03 9.8E-06 7.1E-06 1.6E-10 1.7E-05
Cadmium, soil 9.66 1.2E-05 1.6E-07 4.0E-08 na na 1.8E-03 na na 7.1E-11 7.1E-11
Cobalt 13.3 1.6E-05 2.2E-06 5.4E-08 na na 9.0E-03 na na 4.9E-10 4.9E-10
Nickel 32.2 3.9E-05 5.3E-06 1.3E-07 na na 2.6E-04 na na 3.4E-11 3.4E-11

ILCR 2E-05
Notes:

a

b Doses and risks shown only for carcinogenic chemicals with available toxicity values.

1) Cancer risks are unitless values which represent the probability of incurring an adverse health
effect.  They are calculated using the following formula:   Cancer Risk = Exposure Dose x Cancer Slope Factor or Cancer Risk = Exposure Concentration x Unit Risk Factor

% UCL percent upper confidence limit na not available
ILCR incremental lifetime cancer risk URF unit risk factor
mg/kg milligrams per kilogram ug/m3 microgram per cubic meter
mg/kg-d milligrams per kilogram per day

Table D-1

Cancer Slope Factor
(mg/kg-d)-1 b

URF
(ug/m3)-1 b

Maximum detected concentration measured in upland soil samples collected from Background sampling locations.



Tier I Background Noncancer Hazard Calculation for a Current/Future Native American - Upland Soil

Soil Dust
Upland Soil Ingestion Dermal Inhalation Pathway-Specific Hazard Chemical-

Concentrationa Dose Dose Dose Soil Dust Specific
Analyte (mg/kg) (mg/kg-d) (mg/kg-d) (mg/m3) Oral Dermal Inhalation Ingestion Dermal Inhalation HQ

Antimony 0.854 2.4E-06 3.3E-07 8.2E-12 4.0E-04 6.0E-05 na 6.0E-03 5.5E-03 na 0.011
Arsenic 9.01 1.5E-05 1.1E-05 8.6E-11 3.0E-04 3.0E-04 1.5E-05 5.1E-02 3.7E-02 5.7E-06 0.088
Cadmium, soil 9.66 2.7E-05 3.7E-07 9.2E-11 1.0E-03 2.5E-05 1.0E-05 2.7E-02 1.5E-02 9.2E-06 0.042
Cobalt 13.3 3.7E-05 5.1E-06 1.3E-10 3.0E-04 3.0E-04 6.0E-06 1.2E-01 1.7E-02 2.1E-05 0.14
Manganese 3,990 1.1E-02 1.5E-03 3.8E-08 1.4E-01 5.6E-03 5.0E-05 8.0E-02 2.7E-01 7.6E-04 0.35
Molybdenum 3.45 9.7E-06 1.3E-06 3.3E-11 5.0E-03 5.0E-03 na 1.9E-03 2.6E-04 na 0.0022
Nickel 32.2 9.1E-05 1.2E-05 3.1E-10 2.0E-02 8.0E-04 9.0E-05 4.5E-03 1.5E-02 3.4E-06 0.020
Selenium 2.00 5.6E-06 7.7E-07 1.9E-11 5.0E-03 1.5E-03 2.0E-02 1.1E-03 5.1E-04 9.6E-10 0.0016
Thallium 0.293 8.3E-07 1.1E-07 2.8E-12 1.0E-05 1.0E-05 na 8.3E-02 1.1E-02 na 0.094
Uranium 1.61 4.5E-06 6.2E-07 1.5E-11 6.0E-04 6.0E-04 4.0E-05 7.6E-03 1.0E-03 3.8E-07 0.0086
Vanadium 36.8 1.0E-04 1.4E-05 3.5E-10 5.0E-03 1.3E-04 1.0E-04 2.1E-02 1.1E-01 3.5E-06 0.13

HI 0.9

Notes:
a

b Doses and noncancer hazards shown only for noncarcinogenic chemicals with available toxicity values.

1)

% UCL percent upper confidence limit mg/kd-d milligrams per kilogram per day
HI hazard index mg/m3 milligram per cubic meter
HQ hazard quotient na not available

Table D-2

Reference Dose
(mg/kg-d) b

RfC
(mg/m3) b

Noncancer hazards are unitless values which represent the probability of incurring an adverse health effect.  They are calculated using the following formula:   Noncancer HQ = 
Exposure Dose/Reference dose or Exposure Concentration/Reference Concentration

Maximum detected concentration measured in upland soil samples collected from Background sampling locations.



Tier I Background Cancer Risk Calculation for a Hypothetical Resident - Upland Soil

Soil Soil
Upland Soil Ingestion Dermal Inhalation Pathway-Specific Cancer Risk Chemical-

Concentrationa Dose Dose Dose Soil Specific
Analyte (mg/kg) (mg/kg-d) (mg/kg-d) (ug/m3) Oral Dermal Inhalation Ingestion Dermal Inhalation Risk

Arsenic 9.01 6.5E-06 4.7E-06 3.7E-08 1.5E+00 1.5E+00 4.3E-03 9.8E-06 7.1E-06 1.6E-10 1.7E-05
Cadmium, soil 9.66 1.2E-05 1.6E-07 4.0E-08 na na 1.8E-03 na na 7.1E-11 7.1E-11
Cobalt 13.3 1.6E-05 2.2E-06 5.4E-08 na na 9.0E-03 na na 4.9E-10 4.9E-10
Nickel 32.2 3.9E-05 5.3E-06 1.3E-07 na na 2.6E-04 na na 3.4E-11 3.4E-11

ILCR 2E-05
Notes:

a

b Doses and risks shown only for carcinogenic chemicals with available toxicity values.

1) Cancer risks are unitless values which represent the probability of incurring an adverse health
effect.  They are calculated using the following formula:   Cancer Risk = Exposure Dose x Cancer Slope Factor or Cancer Risk = Exposure Concentration x Unit Risk Factor

% UCL percent upper confidence limit na not available
ILCR incremental lifetime cancer risk URF unit risk factor
mg/kg milligrams per kilogram ug/m3 microgram per cubic meter
mg/kg-d milligrams per kilogram per day

Table D-3

Cancer Slope Factor
(mg/kg-d)-1 b

URF
(ug/m3)-1 b

Maximum detected concentration measured in upland soil samples collected from Background sampling locations.



Tier I Background Noncancer Hazard Calculation for a Hypothetical Resident - Upland Soil

Soil
Upland Soil Ingestion Dermal Inhalation Pathway-Specific Hazard Chemical-

Concentrationa Dose Dose Dose Soil Specific
Analyte (mg/kg) (mg/kg-d) (mg/kg-d) (mg/m3) Oral Dermal Inhalation Ingestion Dermal Inhalation HQ

Antimony 0.854 2.4E-06 3.3E-07 8.2E-12 4.0E-04 6.0E-05 na 6.0E-03 5.5E-03 na 0.011
Arsenic 9.01 1.5E-05 1.1E-05 8.6E-11 3.0E-04 3.0E-04 1.5E-05 5.1E-02 3.7E-02 5.7E-06 0.088
Cadmium, soil 9.66 2.7E-05 3.7E-07 9.2E-11 1.0E-03 2.5E-05 1.0E-05 2.7E-02 1.5E-02 9.2E-06 0.042
Cobalt 13.3 3.7E-05 5.1E-06 1.3E-10 3.0E-04 3.0E-04 6.0E-06 1.2E-01 1.7E-02 2.1E-05 0.14
Manganese 3,990 1.1E-02 1.5E-03 3.8E-08 1.4E-01 5.6E-03 5.0E-05 8.0E-02 2.7E-01 7.6E-04 0.35
Molybdenum 3.45 9.7E-06 1.3E-06 3.3E-11 5.0E-03 5.0E-03 na 1.9E-03 2.6E-04 na 0.0022
Nickel 32.2 9.1E-05 1.2E-05 3.1E-10 2.0E-02 8.0E-04 9.0E-05 4.5E-03 1.5E-02 3.4E-06 0.020
Selenium 2.00 5.6E-06 7.7E-07 1.9E-11 5.0E-03 1.5E-03 2.0E-02 1.1E-03 5.1E-04 9.6E-10 0.0016
Thallium 0.293 8.3E-07 1.1E-07 2.8E-12 1.0E-05 1.0E-05 na 8.3E-02 1.1E-02 na 0.094
Uranium 1.61 4.5E-06 6.2E-07 1.5E-11 6.0E-04 6.0E-04 4.0E-05 7.6E-03 1.0E-03 3.8E-07 0.0086
Vanadium 36.8 1.0E-04 1.4E-05 3.5E-10 5.0E-03 1.3E-04 1.0E-04 2.1E-02 1.1E-01 3.5E-06 0.13

HI 0.9

Notes:
a

b Doses and noncancer hazards shown only for noncarcinogenic chemicals with available toxicity values.

1)

% UCL percent upper confidence limit mg/kd-d milligrams per kilogram per day
HI hazard index mg/m3 milligram per cubic meter
HQ hazard quotient na not available
mg/kg milligrams per kilogram RfC reference concentration

Table D-4

Reference Dose
(mg/kg-d) b

RfC
(mg/m3) b

Noncancer hazards are unitless values which represent the probability of incurring an adverse health effect.  They are calculated using the following formula:   Noncancer HQ = 
Exposure Dose/Reference dose or Exposure Concentration/Reference Concentration

Maximum detected concentration measured in upland soil samples collected from Background sampling locations.



Tier I Background Cancer Risk Calculation for a Current/Future Seasonal Rancher - Upland Soil

Soil Soil Dust
Upland Soil Ingestion Dermal Inhalation Pathway-Specific Cancer Risk Chemical-

Concentrationa Dose Dose Dose Soil Dust Specific
Analyte (mg/kg) (mg/kg-d) (mg/kg-d) (ug/m3) Oral Dermal Inhalation Ingestion Dermal Inhalation Risk

Arsenic 9.01 8.7E-07 1.1E-06 7.9E-08 1.5E+00 1.5E+00 4.3E-03 1.3E-06 1.6E-06 3.4E-10 2.9E-06
Cadmium, soil 9.66 1.6E-06 3.5E-08 8.4E-08 na na 1.8E-03 na na 1.5E-10 1.5E-10
Cobalt 13.3 2.1E-06 4.8E-07 1.2E-07 na na 9.0E-03 na na 1.0E-09 1.0E-09
Nickel 32.2 5.2E-06 1.2E-06 2.8E-07 na na 2.6E-04 na na 7.3E-11 7.3E-11

ILCR 3E-06
Notes:

a

b Doses and risks shown only for carcinogenic chemicals with available toxicity values.

1) Cancer risks are unitless values which represent the probability of incurring an adverse health
effect.  They are calculated using the following formula:   Cancer Risk = Exposure Dose x Cancer Slope Factor or Cancer Risk = Exposure Concentration x Unit Risk Factor

% UCL percent upper confidence limit na not available
ILCR incremental lifetime cancer risk URF unit risk factor
mg/kg milligrams per kilogram ug/m3 microgram per cubic meter
mg/kg-d milligrams per kilogram per day

Table D-5

Cancer Slope Factor
(mg/kg-d)-1 b

URF
(ug/m3)-1 b

Maximum detected concentration measured in upland soil samples collected from Background sampling locations.



Tier I Background Noncancer Hazard Calculation for a Current/Future Seasonal Rancher - Upland Soil

Soil Dust
Upland Soil Ingestion Dermal Inhalation Pathway-Specific Hazard Chemical-

Concentrationa Dose Dose Dose Soil Dust Specific
Analyte (mg/kg) (mg/kg-d) (mg/kg-d) (mg/m3) Oral Dermal Inhalation Ingestion Dermal Inhalation HQ

Antimony 0.854 4.0E-07 9.1E-08 2.2E-11 4.0E-04 6.0E-05 na 1.0E-03 1.5E-03 na 0.0025
Arsenic 9.01 2.5E-06 3.1E-06 2.3E-10 3.0E-04 3.0E-04 1.5E-05 8.5E-03 1.0E-02 1.5E-05 0.019
Cadmium, soil 9.66 4.5E-06 1.0E-07 2.5E-10 1.0E-03 2.5E-05 1.0E-05 4.5E-03 4.1E-03 2.5E-05 0.0087
Cobalt 13.3 6.2E-06 1.4E-06 3.4E-10 3.0E-04 3.0E-04 6.0E-06 2.1E-02 4.7E-03 5.6E-05 0.026
Manganese 3,990 1.9E-03 4.2E-04 1.0E-07 1.4E-01 5.6E-03 5.0E-05 1.3E-02 7.6E-02 2.0E-03 0.091
Molybdenum 3.45 1.6E-06 3.7E-07 8.8E-11 5.0E-03 5.0E-03 na 3.2E-04 7.3E-05 na 0.00040
Nickel 32.2 1.5E-05 3.4E-06 8.2E-10 2.0E-02 8.0E-04 9.0E-05 7.6E-04 4.3E-03 9.1E-06 0.0050
Selenium 2.00 9.4E-07 2.1E-07 5.1E-11 5.0E-03 1.5E-03 2.0E-02 1.9E-04 1.4E-04 2.5E-09 0.00033
Thallium 0.293 1.4E-07 3.1E-08 7.5E-12 1.0E-05 1.0E-05 na 1.4E-02 3.1E-03 na 0.017
Uranium 1.61 7.6E-07 1.7E-07 4.1E-11 6.0E-04 6.0E-04 4.0E-05 1.3E-03 2.9E-04 1.0E-06 0.00155
Vanadium 36.8 1.7E-05 3.9E-06 9.4E-10 5.0E-03 1.3E-04 1.0E-04 3.5E-03 3.0E-02 9.4E-06 0.034

HI 0.2

Notes:
a

b Doses and noncancer hazards shown only for noncarcinogenic chemicals with available toxicity values.

1)

% UCL percent upper confidence limit mg/kd-d milligrams per kilogram per day
HI hazard index mg/m3 milligram per cubic meter
HQ hazard quotient na not available
mg/kg milligrams per kilogram RfC reference concentration

Table D-6

Reference Dose
(mg/kg-d) b

RfC
(mg/m3) b

Noncancer hazards are unitless values which represent the probability of incurring an adverse health effect.  They are calculated using the following formula:   Noncancer HQ = 
Exposure Dose/Reference dose or Exposure Concentration/Reference Concentration

Maximum detected concentration measured in upland soil samples collected from Background sampling locations.



Analyte Maximum 95% UCL EPCb ILCR HQ ILCR HQ ILCR HQ
Antimony 0.854 NA 0.854 NA 0.011 NA 0.011 NA 0.0025
Arsenic 9.01 NA 9.01 1.7E-05 0.088 1.7E-05 0.088 2.9E-06 0.019
Cadmium, soil 9.66 NA 9.66 7.1E-11 0.042 7.1E-11 0.042 1.5E-10 0.0087
Cobalt 13.3 NA 13.3 4.9E-10 0.14 4.9E-10 0.14 1.0E-09 0.026
Manganese 3,990 NA 3,990 NA 0.35 NA 0.35 NA 0.091
Molybdenum 3.45 NA 3.45 NA 0.0022 NA 0.0022 NA 0.00040
Nickel 32.2 NA 32.2 3.4E-11 0.020 3.4E-11 0.020 7.3E-11 0.0050
Selenium 2.00 NA 2.00 NA 0.0016 NA 0.0016 NA 0.00033
Thallium 0.293 NA 0.293 NA 0.094 NA 0.094 NA 0.017
Uranium 1.61 NA 1.61 NA 0.0086 NA 0.0086 NA 0.0015
Vanadium 36.8 NA 36.8 NA 0.13 NA 0.13 NA 0.034

2.E-05 0.9 2.E-05 0.9 3.E-06 0.2

10-5 1
10-6 - 10-4 1

Notes:
a

b

Bold indicates exceedence of the USEPA's risk management range and/or IDEQ's point of departure.

% UCL - percent upper confidence limit mg/kg - milligrams per kilogarm
IDEQ - Idaho Department of Environmental Quality USEPA - U. S. Environmental Protection Agency
ILCR - incremental lifetime cancer risk

Concentrationa

(mg/kg)
Current/Future 

Native American
Hypothetical Future 

Resident
Current/Future 

Seasonal Rancher

The exposure point concentration (EPC) is the maximum detected concentration.
Maximum detected concentration measured in upland soil samples collected from Background sampling locations.

Table D-7
Summary of Tier I Background Human Health Risk Estimates  - Upland Soil

IDEQ Point of Departure:
USEPA Risk Range:

Cumulative ILCR/HQ:



Tier I Background Cancer Risk Calculation for a Current/Future Native American - Riparian Soil

Soil Soil Dust
Riparian Soil Ingestion Dermal Inhalation Pathway-Specific Cancer Risk Chemical-

Concentrationa Dose Dose Dose Soil Dust Specific
Analyte (mg/kg) (mg/kg-d) (mg/kg-d) (ug/m3) Oral Dermal Inhalation Ingestion Dermal Inhalation Risk

Arsenic 5.44 3.9E-06 2.9E-06 2.2E-08 1.5E+00 1.5E+00 4.3E-03 5.9E-06 4.3E-06 9.6E-11 1.0E-05
Cadmium, soil 4.40 5.3E-06 7.2E-08 1.8E-08 na na 1.8E-03 na na 3.2E-11 3.2E-11
Cobalt 10.1 1.2E-05 1.7E-06 4.1E-08 na na 9.0E-03 na na 3.7E-10 3.7E-10
Nickel 26.6 3.2E-05 4.4E-06 1.1E-07 na na 2.6E-04 na na 2.8E-11 2.8E-11

ILCR 1E-05
Notes:

a

b Doses and risks shown only for carcinogenic chemicals with available toxicity values.

1) Cancer risks are unitless values which represent the probability of incurring an adverse health
effect.  They are calculated using the following formula:   Cancer Risk = Exposure Dose x Cancer Slope Factor or Cancer Risk = Exposure Concentration x Unit Risk Factor

% UCL percent upper confidence limit na not available
ILCR incremental lifetime cancer risk URF unit risk factor
mg/kg milligrams per kilogram ug/m3 microgram per cubic meter
mg/kg-d milligrams per kilogram per day

Table D-8

Cancer Slope Factor
(mg/kg-d)-1 b

URF
(ug/m3)-1 b

Maximum detected concentration measured in riparian soil samples collected from Background sampling locations.



Tier I Background Noncancer Hazard Calculation for a Current/Future Native American - Riparian Soil

Soil Dust
Riparian Soil Ingestion Dermal Inhalation Pathway-Specific Hazard Chemical-

Concentrationa Dose Dose Dose Soil Dust Specific
Analyte (mg/kg) (mg/kg-d) (mg/kg-d) (mg/m3) Oral Dermal Inhalation Ingestion Dermal Inhalation HQ

Antimony 5.50 1.5E-05 2.1E-06 5.3E-11 4.0E-04 6.0E-05 na 3.9E-02 3.5E-02 na 0.074
Arsenic 5.44 9.2E-06 6.7E-06 5.2E-11 3.0E-04 3.0E-04 1.5E-05 3.1E-02 2.2E-02 3.5E-06 0.053
Cadmium, soil 4.40 1.2E-05 1.7E-07 4.2E-11 1.0E-03 2.5E-05 1.0E-05 1.2E-02 6.8E-03 4.2E-06 0.019
Cobalt 10.1 2.8E-05 3.9E-06 9.6E-11 3.0E-04 3.0E-04 6.0E-06 9.5E-02 1.3E-02 1.6E-05 0.11
Manganese 1,080 3.0E-03 4.1E-04 1.0E-08 1.4E-01 5.6E-03 5.0E-05 2.2E-02 7.4E-02 2.1E-04 0.096
Molybdenum 0.700 2.0E-06 2.7E-07 6.7E-12 5.0E-03 5.0E-03 na 3.9E-04 5.4E-05 na 0.00045
Nickel 26.6 7.5E-05 1.0E-05 2.5E-10 2.0E-02 8.0E-04 9.0E-05 3.7E-03 1.3E-02 2.8E-06 0.017
Selenium 1.80 5.1E-06 6.9E-07 1.7E-11 5.0E-03 1.5E-03 2.0E-02 1.0E-03 4.6E-04 8.6E-10 0.0015
Thallium 0.428 1.2E-06 1.6E-07 4.1E-12 1.0E-05 1.0E-05 na 1.2E-01 1.6E-02 na 0.14
Vanadium 57.3 1.6E-04 2.2E-05 5.5E-10 5.0E-03 1.3E-04 1.0E-04 3.2E-02 1.7E-01 5.5E-06 0.20
Zinc 158 4.5E-04 6.1E-05 1.5E-09 3.0E-01 3.0E-01 na 1.5E-03 2.0E-04 na 0.0017

HI 0.7

Notes:
a

b Doses and noncancer hazards shown only for noncarcinogenic chemicals with available toxicity values.

1)

% UCL percent upper confidence limit milligrams per kilogram per day
HI hazard index mg/m3 milligram per cubic meter
HQ hazard quotient na not available
mg/kg milligrams per kilogram RfC reference concentration
mg/kd-d

Table D-9

Reference Dose
(mg/kg-d) b

RfC
(mg/m3) b

Noncancer hazards are unitless values which represent the probability of incurring an adverse health effect.  They are calculated using the following formula:   Noncancer HQ = 
Exposure Dose/Reference dose or Exposure Concentration/Reference Concentration

Maximum detected concentration measured in riparian soil samples collected from Background sampling locations.



Analyte Maximum 95% UCL EPCb ILCR HQ
Antimony 5.50 NA 5.50 NA 0.074
Arsenic 5.44 NA 5.44 1.0E-05 0.053
Cadmium, soil 4.40 NA 4.40 3.2E-11 0.019
Cobalt 10.1 NA 10.1 3.7E-10 0.11
Manganese 1,080 NA 1,080 NA 0.096
Molybdenum 0.700 NA 0.700 NA 0.00045
Nickel 26.6 NA 26.6 2.8E-11 0.017
Selenium 1.80 NA 1.80 NA 0.0015
Thallium 0.428 NA 0.428 NA 0.14
Vanadium 57.3 NA 57.3 NA 0.20
Zinc 158 NA 158 NA 0.0017

1.E-05 0.7

10-5 1
10-6 - 10-4 1

Notes:
a

b

Bold indicates exceedence of the USEPA's risk management range and/or IDEQ's point of departure.

% UCL - percent upper confidence limit mg/kg - milligrams per kilogarm
HQ - hazard quotient NA - not applicable
IDEQ - Idaho Department of Environmental Quality USEPA - U. S. Environmental Protection Agency
ILCR - incremental lifetime cancer risk

Concentrationa

(mg/kg)
Current/Future

Native American

Maximum detected concentration measured in riparian soil samples collected from Background sampling 
locations.

Table D-10
Summary of Tier I Background Human Health Risk Estimates  - Riparian Soil

IDEQ Point of Departure:
USEPA Risk Range:

The exposure point concentration (EPC) is the maximum detected concentration.

Cumulative ILCR/HQ:



TABLE D-11
Tier I Background Cancer Risk Calculation for a Current/Future Native American - Surface Water

VOC
Surface Water Ingestion Dermal Inhalation Chemical-
Concentrationa Dose Dose Concentration Specific

Analyte (mg/L) (mg/kg-d) (mg/kg-d) (ug/m3) Oral Dermal Inhalation Ingestion Dermal Inhalation Risk

Arsenic 0.00110 8.4E-08 3.1E-08 NA 1.5E+00 1.5E+00 4.3E-03 1.3E-07 4.7E-08 NA 1.7E-07

ILCR 2E-07
Notes:

a Maximum detected concentration measured in surface water samples collected from Background sampling locations.
b Doses and risks shown only for carcinogenic chemicals with available toxicity values.

1) Cancer risks are unitless values which represent the probability of incurring an adverse health effect.  They are calculated using the following formula:
Cancer Risk = Exposure Dose x Cancer Slope Factor or Cancer Risk = Exposure Concentration x Unit Risk Factor

% UCL percent upper confidence limit na not available
ILCR incremental lifetime cancer risk NA not applicable
mg/L milligrams per liter URF unit risk factor
mg/kg-d milligrams per kilogram per day ug/m3 microgram per cubic meter

URF
(ug/m3)-1 b

Pathway-Specific Cancer Risk
Cancer Slope 

Factor
(mg/kg-d)-1 b



TABLE D-12
Tier I Background Noncancer Hazard Calculation for a Current/Future Native American - Surface Water

VOC
Surface Water Ingestion Dermal Inhalation Pathway-Specific Hazard Chemical-
Concentrationa Dose Dose Concentration Specific

Analyte (mg/L) (mg/kg-d) (mg/kg-d) (mg/m3) Oral Dermal Inhalation Ingestion Dermal Inhalation HQ

Arsenic 0.00110 2.0E-07 7.3E-08 NA 3.0E-04 3.0E-04 1.5E-05 6.6E-04 2.4E-04 NA 0.00090
Chromium, Total 0.00393 7.0E-07 2.6E-07 NA 1.5E+00 2.0E-02 na 4.7E-07 1.3E-05 NA 0.000014
Manganese 0.0484 8.7E-06 3.2E-06 NA 1.4E-01 5.6E-03 5.0E-05 6.2E-05 5.7E-04 NA 0.00063
Selenium 0.00100 1.8E-07 6.6E-08 NA 5.0E-03 1.5E-03 2.0E-02 3.6E-05 4.4E-05 NA 0.000080
Uranium 0.00120 2.1E-07 7.9E-08 NA 6.0E-04 6.0E-04 4.0E-05 3.6E-04 1.3E-04 NA 0.00049

HI 0.002
Notes:

a Maximum detected concentration measured in surface water samples collected from Background sampling locations.
b Doses and noncancer hazards shown only for noncarcinogenic chemicals with available toxicity values.

1)

% UCL percent upper confidence limit mg/m3 milligram per cubic meter
HI hazard index na not available
HQ hazard quotient NA not applicable
mg/kg milligrams per kilogram RfC reference concentration
mg/kd-d milligrams per kilogram per day

Reference Dose 
(mg/kg-d)

RfC 
(mg/m3)

Noncancer hazards are unitless values which represent the probability of incurring an adverse health effect.  They are calculated using the following formula: 
Noncancer HQ = Exposure Dose/Reference dose or Exposure Concentration/Reference Concentration



Table D-13
Summary of Tier I Background Human Health Risk Estimates  - Surface Water

Analyte Maximum 95% UCL EPCb ILCR HQ
Arsenic 0.00110 NA 0.00110 2E-07 0.00090
Chromium, Total 0.00393 NA 0.00393 NA 0.000014
Manganese 0.0484 NA 0.0484 NA 0.00063
Selenium 0.00100 NA 0.00100 NA 0.000080
Uranium 0.00120 NA 0.00120 NA 0.00049

Cumulative ILCR/HQ 2.E-07 0.002

10-5 1
10-6 - 10-4 1

Notes:
a

b The exposure point concentration (EPC) is the maximum detected concentration.

Bold indicates exceedence of the USEPA's risk management range and/or IDEQ's point of departure.

% UCL - percent upper confidence limit mg/L - milligrams per liter
HQ - hazard quotient NA - not applicable
IDEQ - Idaho Department of Environmental Quality USEPA - U. S. Environmental Protection Agency
ILCR - incremental lifetime cancer risk

Maximum detected concentration measured in surface water samples collected from Background sampling 
locations.

IDEQ Point of Departure:
USEPA Risk Range:

Concentrationa

(mg/L)
Current/Future 

Native American



TABLE D-14
Tier I Background Cancer Risk Calculation for a Hypothetical Future Resident - Groundwater

VOC
Groundwater Ingestion Dermal Inhalation Chemical-

Concentrationa Dose Dose Concentration Specific
Analyte (mg/L) (mg/kg-d) (mg/kg-d) (ug/m3) Oral Dermal Inhalation Ingestion Dermal Inhalation Risk

Arsenic 0.000989 1.7E-05 1.0E-07 NA 1.5E+00 1.5E+00 4.3E-03 2.6E-05 1.5E-07 NA 2.6E-05

ILCR 3E-05
Notes:

a Maximum detected concentration measured in groundwater samples collected from Background sampling locations.
b Doses and risks shown only for carcinogenic chemicals with available toxicity values.

1) Cancer risks are unitless values which represent the probability of incurring an adverse health effect.  They are calculated using the following formula:
Cancer Risk = Exposure Dose x Cancer Slope Factor or Cancer Risk = Exposure Concentration x Unit Risk Factor

% UCL percent upper confidence limit na not available
ILCR incremental lifetime cancer risk NA not applicable
mg/L milligrams per liter URF unit risk factor
mg/kg-d milligrams per kilogram per day ug/m3 microgram per cubic meter

Cancer Slope Factor 
(mg/kg-d)-1 b

URF
(ug/m3)-1 b

Pathway-Specific Cancer Risk



TABLE D-15
Tier I Background Noncancer Hazard Calculation for a Hypothetical Future Resident - Groundwater

VOC
Groundwater Ingestion Dermal Inhalation Pathway-Specific Hazard Chemical-

Concentrationa Dose Dose Concentration Specific
Analyte (mg/L) (mg/kg-d) (mg/kg-d) (mg/m3) Oral Dermal Inhalation Ingestion Dermal Inhalation HQ

Arsenic 0.000989 4.1E-05 2.3E-07 NA 3.0E-04 3.0E-04 1.5E-05 1.4E-01 7.8E-04 NA 0.14
Cadmium, water 0.000522 2.1E-05 1.2E-07 NA 5.0E-04 2.5E-05 1.0E-05 4.3E-02 5.0E-03 NA 0.048
Chromium, Total 0.00524 2.2E-04 1.2E-06 NA 1.5E+00 2.0E-02 na 1.4E-04 6.4E-05 NA 0.00021
Manganese 0.456 1.9E-02 1.1E-04 NA 1.4E-01 5.6E-03 5.0E-05 1.3E-01 1.9E-02 NA 0.15
Selenium 0.00267 1.1E-04 6.3E-07 NA 5.0E-03 1.5E-03 2.0E-02 2.2E-02 4.2E-04 NA 0.022
Thallium 0.000200 8.2E-06 4.7E-08 NA 1.0E-05 1.0E-05 na 8.2E-01 4.7E-03 NA 0.83

HI 1
Notes:

a Maximum detected concentration measured in groundwater samples collected from Background sampling locations.
b Doses and noncancer hazards shown only for noncarcinogenic chemicals with available toxicity values.

1)

% UCL percent upper confidence limit mg/m3 milligram per cubic meter
HI hazard index na not available
HQ hazard quotient NA not applicable
mg/kg milligrams per kilogram RfC reference concentration
mg/kd-d milligrams per kilogram per day

Reference Dose 
(mg/kg-d)

RfC
(mg/m3)

Noncancer hazards are unitless values which represent the probability of incurring an adverse health effect.  They are calculated using the following formula:   Noncancer HQ = 
Exposure Dose/Reference dose or Exposure Concentration/Reference Concentration



TABLE D-16
Tier I Background Cancer Risk Calculation for a Current/Future Seasonal Rancher - Groundwater

VOC
Groundwater Ingestion Dermal Inhalation Chemical-

Concentrationa Dose Dose Concentration Specific
Analyte (mg/L) (mg/kg-d) (mg/kg-d) (ug/m3) Oral Dermal Inhalation Ingestion Dermal Inhalation Risk

Arsenic 0.000989 9.3E-06 6.4E-08 NA 1.5E+00 1.5E+00 4.3E-03 1.4E-05 9.6E-08 NA 1.4E-05

ILCR 1E-05
Notes:

a Maximum detected concentration measured in groundwater samples collected from Background sampling locations.
b Doses and risks shown only for carcinogenic chemicals with available toxicity values.

1) Cancer risks are unitless values which represent the probability of incurring an adverse health effect.  They are calculated using the following formula:
Cancer Risk = Exposure Dose x Cancer Slope Factor or Cancer Risk = Exposure Concentration x Unit Risk Factor

% UCL percent upper confidence limit na not available
ILCR incremental lifetime cancer risk NA not applicable
mg/L milligrams per liter URF unit risk factor
mg/kg-d milligrams per kilogram per day ug/m3 microgram per cubic meter

Cancer Slope 
Factor

(mg/kg-d)-1 b
URF

(ug/m3)-1 b
Pathway-Specific Cancer Risk



TABLE D-17
Tier I Background Noncancer Hazard Calculation for a Current/Future Seasonal Rancher - Groundwater

VOC
Groundwater Ingestion Dermal Inhalation Pathway-Specific Hazard Chemical-

Concentrationa Dose Dose Concentration Specific
Analyte (mg/L) (mg/kg-d) (mg/kg-d) (mg/m3) Oral Dermal Inhalation Ingestion Dermal Inhalation HQ

0.000989 NA 3.0E-04 3.0E-04 1.5E-05 NA 0.0044
0.000522 NA 5.0E-04 2.5E-05 1.0E-05 NA 0.0051
0.00524 NA 1.5E+00 2.0E-02 na NA 0.000054
0.456 NA 1.4E-01 5.6E-03 5.0E-05 NA 0.019

0.00267 NA 5.0E-03 1.5E-03 2.0E-02 NA 0.00094
0.000200 NA 1.0E-05 1.0E-05 na NA 0.027

Arsenic 
Cadmium, water 
Chromium, Total 
Manganese 
Selenium 
Thallium

1.1E-06 1.9E-07 
6.0E-07 9.8E-08 
6.0E-06 9.8E-07 
5.2E-04 8.6E-05 
3.0E-06 5.0E-07 
2.3E-07 3.8E-08 

3.8E-03 6.2E-04 
1.2E-03 3.9E-03 
4.0E-06 5.1E-05 
3.7E-03 1.5E-02 
6.1E-04 3.3E-04 
2.3E-02 3.8E-03 

HI 0.06
Notes:

a Maximum detected concentration measured in groundwater samples collected from Background sampling locations.
b Doses and noncancer hazards shown only for noncarcinogenic chemicals with available toxicity values.

1)

% UCL percent upper confidence limit mg/m3 milligram per cubic meter
HI hazard index na not available
HQ hazard quotient NA not applicable
mg/kg milligrams per kilogram RfC reference concentration
mg/kd-d milligrams per kilogram per day

Reference Dose 
(mg/kg-d)

RfC
(mg/m3)

Noncancer hazards are unitless values which represent the probability of incurring an adverse health effect.  They are calculated using the following formula:   
Noncancer HQ = Exposure Dose/Reference dose or Exposure Concentration/Reference Concentration



Table D-18
Summary of Tier I Background Human Health Risk Estimates  - Groundwater

Analyte Maximum 95% UCL EPCb ILCR HQ ILCR HQ
Metals

Arsenic 0.000989 NA 0.000989 2.6E-05 0.14 1.4E-05 0.0044
Cadmium, water 0.000522 NA 0.000522 NA 0.048 NA 0.0051
Chromium, Total 0.00524 NA 0.00524 NA 0.00021 NA 0.000054
Manganese 0.456 NA 0.456 NA 0.15 NA 0.019
Selenium 0.00267 NA 0.00267 NA 0.022 NA 0.00094
Thallium 0.000200 NA 0.000200 NA 0.83 NA 0.027

Cumulative ILCR/HQ 3.E-05 1 1.E-05 0.06

10-5 1 10-5 1
10-6 - 10-4 1 10-6 - 10-4 1

Notes:
a Maximum detected concentration measured in groundwater samples collected from Background sampling locations.
b The exposure point concentration (EPC) is the maximum detected concentration.

Bold indicates exceedence of the USEPA's risk management range and/or IDEQ's point of departure.

% UCL - percent upper confidence limit mg/L - milligrams per liter
HQ - hazard quotient NA - not applicable
IDEQ - Idaho Department of Environmental Quality USEPA - U. S. Environmental Protection Agency
ILCR - incremental lifetime cancer risk

IDEQ Point of Departure:
USEPA Risk Range:

Concentrationa

(mg/L)
Hypothetical Future 

Resident
Current/Future Seasonal 

Rancher



Tier I Background Cancer Risk Calculation for a Current/Future Native American - Culturally Significant Plants - Upland Soil

Upland Soil Chemical-
Concentrationa Specific

Analyte (mg/kg) (mg/kg-d) (mg/kg-d) Oral Risk c

Arsenic 9.01 2.43 na 5.4E-03 NA 1.5E+00 8.1E-03 na 8.1E-03
ILCR 8E-03

Notes:
a

b Doses and risks shown only for carcinogenic chemicals with available toxicity values.
c Where available, measured plant concentrations were used preferentially over modeled plant concentrations to calculate risk.

% UCL percent upper confidence limit mg/kg-d milligrams per kilogram per day
ILCR incremental lifetime cancer risk na not available
mg/kg milligrams per kilogram

Modeled
Plant

Ingestion
Dose

Measured
Plant

Ingestion
Dose

The exposure point concentration (EPC) is equal to the maximum detected concentration.

Table D-19

Modeled Culturally 
Significant Plant 
Concentration

from Soil
(mg/kg)

Measured
Culturally
Significant

Plants
Concentration

(mg/kg)

Cancer Slope 
Factor

(mg/kg-d)-1 b

Pathway-Specific
Cancer Risk

Modeled
Plant

Ingestion

Measured
Plant

Ingestion



Tier I Background Noncancer Hazard Calculation for a Current/Future Native American - Culturally Significant Plants - Upland Soil

Upland Soil Chemical-
Concentrationa Specific

Analyte (mg/kg) (mg/kg-d) (mg/kg-d) Oral HQ c

Antimony 0.854 0.265 na 1.4E-03 na 4.0E-04 3.4 na 3.4
Arsenic 9.01 2.43 na 1.3E-02 na 3.0E-04 42 na 42
Cadmium, soil 9.66 3.72 na 1.9E-02 na 1.0E-03 19 na 19
Cobalt 13.3 3.52 na 1.8E-02 na 3.0E-04 61 na 61
Manganese 3,990 1,287 na 6.7E+00 na 1.4E-01 48 na 48
Molybdenum 3.45 1.11 0.921 5.8E-03 4.8E-03 5.0E-03 1.2 0.96 0.96
Nickel 32.2 8.86 na 4.6E-02 na 2.0E-02 2.3 na 2.3
Selenium 2.00 0.533 1.08 2.8E-03 5.6E-03 5.0E-03 0.55 1.1 1.1
Thallium 0.293 0.0765 0.00398 4.0E-04 2.1E-05 1.0E-05 40 2.1 2.1
Uranium 1.61 0.422 na 2.2E-03 na 6.0E-04 3.66 na 3.7
Vanadium 36.8 9.62 na 5.0E-02 na 5.0E-03 10.0 na 10

HI 194

Notes:
a

b Doses and noncancer hazards shown only for noncarcinogenic chemicals with available toxicity values.
c Where available, measured plant concentrations were used preferentially over modeled plant concentrations to calculate an HQ.

% UCL percent upper confidence limit mg/kg milligrams per kilogram
HI hazard index mg/kd-d milligrams per kilogram per day
HQ hazard quotient na not available

Table D-20

Modeled 
Culturally 

Significant Plant 
Concentration 

from Soil
(mg/kg)

Measured 
Culturally 
Significant 

Plants 
Concentration

(mg/kg)

Pathway-Specific Hazard

Modeled 
Plant 

Ingestion 

Measured 
Plant 

Ingestion 

Modeled 
Plant 

Ingestion 
Dose

Measured 
Plant 

Ingestion 
Dose

Reference 
Dose

(mg/kg-d) b

The exposure point concentration (EPC) is equal to the maximum detected concentration.



Modeled 
Culturally 
Significant 

Plants 
Concentration 

(mg/kg)

Measured 
Culturally 
Significant 

Plants 
Concentration 

(mg/kg)
Analyte Maximum 95% UCL EPCb EPCc EPCd ILCR HQ

Antimony 0.854 NA 0.854 0.265 na NA 3.4
Arsenic 9.01 NA 9.01 2.43 na 8.1E-03 42
Cadmium, soil 9.66 NA 9.66 3.72 na NA 19
Cobalt 13.3 NA 13.3 3.52 na NA 61
Manganese 3,990 NA 3,990 1,287 na NA 48
Molybdenum 3.45 NA 3.45 1.11 0.921 NA 0.96
Nickel 32.2 NA 32.2 8.86 na NA 2.3
Selenium 2.00 NA 2.00 0.533 1.08 NA 1.1
Thallium 0.293 NA 0.293 0.0765 0.00398 NA 2.1
Uranium 1.61 NA 1.61 0.422 na NA 3.7
Vanadium 36.8 NA 36.8 9.62 na NA 10

8.E-03 194

10-5 1
10-6 - 10-4 1

Notes:
a

b

c

d

Bold indicates exceedence of the USEPA's risk management range and/or IDEQ's point of departure.

% UCL - percent upper confidence limit mg/kg - milligrams per kilogarm
EPC - exposure point concentration NA - not applicable
HQ - hazard quotient na - not available
IDEQ - Idaho Department of Environmental Quality USEPA - U. S. Environmental Protection Agency
ILCR - incremental lifetime cancer risk

Upland Soil 
Concentrationa

(mg/kg)
Current/Future 

Native American

Table D-21
Summary of Tier I Background Human Health Risk Estimates  - Culturally Significant Plants - Upland Soil

The maximum detected concentration measured in culturally significant plants samples in wet weight. The dry weight 
culturally significant plants data were converted to wet weight using an average moisture content of 66 percent.

The culturally significant plants EPC was modeled from the upland soil EPC using soil-to-plant uptake factors.

Cumulative ILCR/HQ:

IDEQ Point of Departure:
USEPA Risk Range:

The exposure point concentration (EPC) is equal to the maximum detected concentration.
Maximum detected concentration measured in upland soil samples collected from Background sampling locations.
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Tier I Background Cancer Risk Calculation for a Current/Future Native American - Culturally Significant Plants - Riparian Soil

Riparian Soil Chemical-
Concentrationa Specific

Analyte (mg/kg) (mg/kg-d) (mg/kg-d) Oral Risk c

Arsenic 5.44 1.47 na 3.3E-03 na 1.5E+00 4.9E-03 na 4.9E-03
ILCR 5E-03

Notes:
a

b Doses and risks shown only for carcinogenic chemicals with available toxicity values.
c Where available, measured plant concentrations were used preferentially over modeled plant concentrations to calculate risk.

% UCL percent upper confidence limit mg/kg-d milligrams per kilogram per day
ILCR incremental lifetime cancer risk na not available
mg/kg milligrams per kilogram

Modeled
Plant

Ingestion

Measured
Plant

Ingestion

Modeled
Plant

Ingestion
Dose

Measured
Plant

Ingestion
Dose

The exposure point concentration (EPC) is equal to the maximum detected concentration.

Table D-22

Modeled Culturally 
Significant Plant 
Concentration

from Soil
(mg/kg)

Measured
Riparian Plant 
Concentration

(mg/kg)

Cancer Slope 
Factor

(mg/kg-d)-1 b

Pathway-Specific
Cancer Risk



Tier I Background Noncancer Hazard Calculation for a Current/Future Native American - Culturally Significant Plants - Riparian Soil

Riparian Soil Chemical-
Concentrationa Specific

Analyte (mg/kg) (mg/kg-d) (mg/kg-d) Oral HQ c

Antimony 5.50 1.71 na 8.9E-03 na 4.0E-04 2.2E+01 na 22
Arsenic 5.44 1.47 na 7.6E-03 na 3.0E-04 2.5E+01 na 25
Cadmium, soil 4.40 1.69 0.306 8.8E-03 1.6E-03 1.0E-03 8.8E+00 1.6E+00 1.6
Cobalt 10.1 2.68 na 1.4E-02 na 3.0E-04 4.6E+01 na 46
Manganese 1,080 348 na 1.8E+00 na 1.4E-01 1.3E+01 na 13
Molybdenum 0.700 0.226 0.877 1.2E-03 4.6E-03 5.0E-03 2.3E-01 9.1E-01 0.91
Nickel 26.6 7.32 na 3.8E-02 na 2.0E-02 1.9E+00 na 1.9
Selenium 1.80 0.479 0.272 2.5E-03 1.4E-03 5.0E-03 5.0E-01 2.8E-01 0.28
Thallium 0.428 0.112 na 5.8E-04 na 1.0E-05 5.8E+01 na 58
Vanadium 57.3 15.0 na 7.8E-02 na 5.0E-03 1.6E+01 na 16
Zinc 158 82.8 na 4.3E-01 na 3.0E-01 1.4E+00 na 1.4

HI 187

Notes:
a

b Doses and noncancer hazards shown only for noncarcinogenic chemicals with available toxicity values.
c Where available, measured plant concentrations were used preferentially over modeled plant concentrations to calculate an HQ.

% UCL percent upper confidence limit mg/kg milligrams per kilogram
HI hazard index mg/kd-d milligrams per kilogram per day
HQ hazard quotient na not available

Table D-23

Modeled
Culturally

Significant Plant 
Concentration

from Soil
(mg/kg)

Measured
Riparian Plant 
Concentration

(mg/kg)

Pathway-Specific Hazard

Modeled
Plant

Ingestion

Measured
Plant

Ingestion

Modeled
Plant

Ingestion
Dose

Measured
Plant

Ingestion
Dose

Reference
Dose

(mg/kg-d) b

The exposure point concentration (EPC) is equal to the maximum detected concentration.



Modeled
Culturally 
Significant 

Plants 
Concentration 

(mg/kg)

Measured 
Riparian Plants 
Concentration 

(mg/kg)
Analyte Maximum 95% UCL EPCb EPCc EPCd ILCR HQ

Antimony 5.50 NA 5.50 1.71 na NA 22
Arsenic 5.44 NA 5.44 1.47 na 4.9E-03 25
Cadmium, soil 4.40 NA 4.40 1.69 0.306 NA 1.6
Cobalt 10.1 NA 10.1 2.68 na NA 46
Manganese 1,080 NA 1,080 348 na NA 13
Molybdenum 0.700 NA 0.700 0.226 0.877 NA 0.91
Nickel 26.6 NA 26.6 7.32 na NA 1.9
Selenium 1.80 NA 1.80 0.479 0.272 NA 0.28
Thallium 0.428 NA 0.428 0.112 na NA 58
Vanadium 57.3 NA 57.3 15.0 na NA 16
Zinc 158 NA 158 82.8 na NA 1.4

5.E-03 187

10-5 1
10-6 - 10-4 1

Notes:
a

b

c

d

Bold indicates exceedence of the USEPA's risk management range and/or IDEQ's point of departure.

% UCL - percent upper confidence limit mg/kg - milligrams per kilogarm
EPC - exposure point concentration NA - not applicable
HQ - hazard quotient na - not available
IDEQ - Idaho Department of Environmental Quality USEPA - U. S. Environmental Protection Agency
ILCR - incremental lifetime cancer risk

Riparian Soil 
Concentrationa

(mg/kg)
Current/Future 

Native American

Table D-24
Summary of Tier I Background Human Health Risk Estimates  - Culturally Significant Plants - Riparian Soil

The maximum detected concentration measured in culturally significant plants samples in wet weight. The dry weight 
culturally significant plants data were converted to wet weight using an average moisture content of 66 percent.

The culturally significant plants EPC was modeled from the Riparian Soil EPC using soil-to-plant uptake factors.

Cumulative ILCR/HQ:

IDEQ Point of Departure:
USEPA Risk Range:

The exposure point concentration (EPC) is equal to the maximum detected concentration.
Maximum detected concentration measured in Riparian Soil samples collected from Background sampling locations.



Tier I Background Cancer Risk Calculation for a Hypothetical Future Resident - Fruits and Vegetables - Upland Soil and Groundwater

Plant
Upland Soil Groundwater Ingestion Chemical-

Concentrationa Concentrationa Dose Specific
Analyte (mg/kg) (mg/L) (mg/kg-d) Oral Risk

Arsenic 9.01 0.000989 2.43 0.0131 na 2.45 5.5E-03 1.5E+00 8.2E-03
ILCR 8E-03

Notes:
a

b

c Doses and risks shown only for carcinogenic chemicals with available toxicity values.

% UCL percent upper confidence limit mg/kd-d milligrams per kilogram per day
ILCR incremental lifetime cancer risk mg/L milligrams per liter
mg/kg milligrams per kilogram na not available

For an analyte that is only a chemical of potential concern (COPC) in soil, measured non-culturally significant plant concentration, when available, was used to represent the fruits 
and vegetables concentration.  If an analyte is a COPCs in groundwater, the total fruits and vegetables concentration is equal to the modeled concentration from groundwater plus 
either the measured non-culturally significant plant concentration when available, or the modeled concentration from soil.

Measured 
Non-Culturally 

Significant 
Plants 

Concentration
(mg/kg)

Maximum detected concentration measured in fruits and vegetables samples collected from Background sampling locations.

Table D-25

Modeled Fruits 
and Vegetables 
Concentration 

from Soil
(mg/kg)

Modeled Fruits 
and Vegetables 
Concentration 

from 
Groundwater

(mg/kg)

Total Fruits and 
Vegetables 

Concentration b

(mg/kg)

Cancer Slope 
Factor

(mg/kg-d)-1 c



Tier I Background Noncancer Hazard Calculation for a Hypothetical Future Resident - Fruits and Vegetables - Upland Soil and Groundwater

Plant
Upland Soil Groundwater Ingestion Chemical-

Concentrationa Concentrationa Dose Specific
Analyte (mg/kg) (mg/L) (mg/kg-d) Oral HQ

Antimony 0.854 NA 0.265 NA 1.84 1.84 9.6E-03 4.0E-04 24
Arsenic 9.01 0.000989 2.43 0.0131 na 2.45 1.3E-02 3.0E-04 42
Cadmium, soil 9.66 0.000522 3.72 0.00909 0.537 0.546 2.8E-03 1.0E-03 2.8
Chromium, total NA 0.00524 NA 0.0681 na 0.0681 3.5E-04 1.5E+00 0.00024
Cobalt 13.3 NA 3.52 NA na 3.52 1.8E-02 3.0E-04 61
Manganese 3,990 0.456 1,287 6.92 na 1,294 6.7E+00 1.4E-01 48
Molybdenum 3.45 NA 1.11 NA 3.03 3.03 1.6E-02 5.0E-03 3.2
Nickel 32.2 NA 8.86 NA na 8.86 4.6E-02 2.0E-02 2.3
Selenium 2.00 0.00267 0.533 0.0351 2.48 2.51 1.3E-02 5.0E-03 2.6
Thallium 0.293 0.000200 0.0765 0.00259 0.00874 0.0113 5.9E-05 1.0E-05 5.9
Uranium 1.61 NA 0.422 NA 0.0367 0.0367 1.9E-04 6.0E-04 0.32
Vanadium 36.8 NA 9.62 NA na 9.62 5.0E-02 5.0E-03 10

HI 203

Notes:
a

b

c Doses and noncancer hazards shown only for noncarcinogenic chemicals with available toxicity values.

% UCL percent upper confidence limit mg/kg milligrams per kilogram na not available
HI hazard index mg/kd-d milligrams per kilogram per day NA not applicable
HQ hazard quotient mg/L milligrams per liter

Measured Non-
Culturally 
Significant 

Plants 
Concentration

(mg/kg)

For an analyte that is only a chemical of potential concern (COPC) in soil, measured non-culturally significant plant concentration, when available, was used to represent the fruits 
and vegetables concentration.  If an analyte is a COPCs in groundwater, the total fruits and vegetables concentration is equal to the modeled concentration from groundwater plus 
either the measured non-culturally significant plant concentration when available, or the modeled concentration from soil.

Maximum detected concentration measured in fruits and vegetables samples collected from Background sampling locations.

Table D-26

Modeled Fruits 
and Vegetables 
Concentration 

from Soil
(mg/kg)

Modeled Fruits 
and Vegetables 
Concentration 

from 
Groundwater

(mg/kg)

Total Fruits and 
Vegetables 

Concentration b

(mg/kg)

Reference 
Dose

(mg/kg-d) c



Modeled Total 
Fruits and 
Vegetables 

Concentration 
(mg/kg)

Measured 
Non-Culturally 

Significant Plants 
Concentration 

(mg/kg)

Analyte Maximum 95% UCL EPCb Maximum 95% UCL EPCc EPCd EPCe ILCR HQ
Antimony 0.854 NA 0.854 NA NA NA 1.84 1.84 NA 24
Arsenic 9.01 NA 9.01 0.000989 NA 0.000989 2.45 na 8.2E-03 42
Cadmium, soil 9.66 NA 9.66 0.000522 NA 0.000522 0.546 0.537 NA 2.8
Chromium, total NA NA NA 0.00524 NA 0.00524 0.0681 na NA 0.00024
Cobalt 13.3 NA 13.3 NA NA NA 3.52 na NA 61
Manganese 3,990 NA 3,990 0.456 NA 0.456 1,294 na NA 48
Molybdenum 3.45 NA 3.45 NA NA NA 3.03 3.03 NA 3.2
Nickel 32.2 NA 32.2 NA NA NA 8.86 na NA 2.3
Selenium 2.00 NA 2.00 0.00267 NA 0.00267 2.51 2.48 NA 2.6
Thallium 0.293 NA 0.293 0.000200 NA 0.000200 0.0113 0.00874 NA 5.9
Uranium 1.61 NA 1.61 NA NA NA 0.0367 0.0367 NA 0.32
Vanadium 36.8 NA 36.8 NA NA NA 9.62 na NA 10

8.E-03 203

10-5 1
10-6 - 10-4 1

Notes:
a

b

c

d

e

Bold indicates exceedence of the USEPA's risk management range and/or IDEQ's point of departure.

% UCL - percent upper confidence limit mg/kg - milligrams per kilogarm
EPC - exposure point concentration mg/L - milligrams per liter
HQ - hazard quotient NA - not applicable
IDEQ - Idaho Department of Environmental Quality na - not available
ILCR - incremental lifetime cancer risk USEPA - U. S. Environmental Protection Agency

The groundwater EPC used to model fruits and vegetables concentration is the maximum detected concentration.

Maximum detected concentration measured in non-culturally significant plant samples in wet weight. The dry weight non-culturally significant data were converted to 
wet weight using an average moisture content of 66 percent.

Cumulative ILCR/HQ:

IDEQ Point of Departure:
USEPA Risk Range:

Maximum detected concentration measured in upland soil and groundwater samples collected from Background sampling locations.
The soil EPC used to model fruits and vegetables concentration is the maximum detected concentration.

The fruits and vegetables EPC was modeled from the upland soil and groundwater EPC using plant uptake factors as described in Table D-25 and Table D-26.

Groundwater
Concentrationa

(mg/L)
Hypothetical Future 

Resident

Upland Soil 
Concentrationa

(mg/kg)

Table D-27
Summary of Tier I Background Human Health Risk Estimates  - Fruits and Vegetables - Upland Soil and Groundwater



Tier I Background Cancer Risk Calculation for a Current/Future Native American - Elk - Upland Soil and Surface Water

Modeled
Elk

Upland Soil Surface Water Ingestion Chemical-
Concentrationa Concentrationa Dose Specific

Analyte (mg/kg) (mg/L) (mg/kg-d) Oral Risk

Arsenic 9.01 0.00110 0.000317 0.0000354 0.000353 4.5E-08 1.5E+00 6.8E-08

ILCR 7E-08
Notes:
a

b Doses and risks shown only for carcinogenic chemicals with available toxicity values.

% UCL percent upper confidence limit mg/kg-d milligrams per kilogram per day
ILCR incremental lifetime cancer risk mg/L milligrams per liter
mg/kg milligrams per kilogram NA not applicable

Maximum detected concentration measured in upland soil and surface water samples collected from Background sampling locations.

Table D-28

Modeled Elk 
Concentration 

from Soil
(mg/kg)

Modeled Elk 
Concentration 
from Surface 

Water
(mg/kg)

Total Elk 
Concentration 

(mg/kg)

Cancer Slope 
Factor

(mg/kg-d)-1 b



Tier I Background Noncancer Hazard Calculation for a Current/Future Native American - Elk - Upland Soil and Surface Water

Modeled
Elk

Upland Soil Surface Water Ingestion Chemical-
Concentrationa Concentrationa Dose Specific

Analyte (mg/kg) (mg/L) (mg/kg-d) Oral HQ
Antimony 0.854 NA 0.0000228 NA 2.3E-05 6.8E-09 4.0E-04 0.000017
Arsenic 9.01 0.00110 0.000317 0.0000354 3.5E-04 1.1E-07 3.0E-04 0.00035
Cadmium, soil 9.66 NA 0.000232 NA 2.3E-04 6.9E-08 1.0E-03 0.000069
Chromium, tota NA 0.00393 NA 0.000348 3.5E-04 1.0E-07 1.5E+00 0.000000069
Cobalt 13.3 NA 0.00438 NA 4.4E-03 1.3E-06 3.0E-04 0.0044
Manganese 3,990 0.0484 0.0471 0.000311 4.7E-02 1.4E-05 1.4E-01 0.00010
Molybdenum 3.45 NA 0.000611 NA 6.1E-04 1.8E-07 5.0E-03 0.000036
Nickel 32.2 NA 0.00362 NA 3.6E-03 1.1E-06 2.0E-02 0.000054
Selenium 2.00 0.00100 0.000503 0.000241 7.4E-04 2.2E-07 5.0E-03 0.000044
Thallium 0.293 NA 0.000182 NA 1.8E-04 5.4E-08 1.0E-05 0.0054
Uranium 1.61 0.00120 0.00000509 0.00000386 9.0E-06 2.7E-09 6.0E-04 0.0000045
Vanadium 36.8 NA 0.00144 NA 1.4E-03 4.3E-07 5.0E-03 0.000086

HI 0.01

Notes:
a

b Doses and noncancer hazards shown only for chemicals with available toxicity values.

% UCL percent upper confidence limit mg/kd-d milligrams per kilogram per day
HI hazard index mg/L milligrams per liter
HQ hazard quotient NA not applicable
mg/kg milligrams per kilogram

Maximum detected concentration measured in upland soil and surface water samples collected from Background sampling locations.

Table D-29

Modeled Elk 
Concentration 

from Soil
(mg/kg)

Modeled Elk 
Concentration 
from Surface 

Water
(mg/kg)

Total Elk 
Concentration 

(mg/kg)

Reference 
Dose

(mg/kg-d) b



Modeled Elk 
Concentration 

(mg/kg)
Analyte Maximum 95% UCL EPCb Maximum 95% UCL EPCc EPCd ILCR HQ

Antimony 0.854 NA 0.854 NA NA NA 0.0000228 NA 0.000017
Arsenic 9.01 NA 9.01 0.00110 NA 0.00110 0.000353 6.8E-08 0.00035
Cadmium, soil 9.66 NA 9.66 NA NA NA 0.000232 NA 0.000069
Chromium, total NA NA NA 0.00393 NA 0.00393 0.000348 NA 0.000000069
Cobalt 13.3 NA 13.3 ND NA NA 0.00438 NA 0.0044
Manganese 3,990 NA 3,990 0.0484 NA 0.0484 0.0474 NA 0.00010
Molybdenum 3.45 NA 3.45 ND NA NA 0.000611 NA 0.000036
Nickel 32.2 NA 32.2 NA NA NA 0.00362 NA 0.000054
Selenium 2.00 NA 2.00 0.00100 NA 0.00100 0.000744 NA 0.000044
Thallium 0.293 NA 0.293 NA NA NA 0.000182 NA 0.0054
Uranium 1.61 NA 1.61 0.00120 NA 0.00120 0.00000895 NA 0.0000045
Vanadium 36.8 NA 36.8 NA NA NA 0.00144 NA 0.000086

7.E-08 0.01

10-5 1
10-6 - 10-4 1

Notes:
a

b The upland soil EPC used to model elk concentration is the maximum detected concentration.
d

Bold indicates exceedence of the USEPA's risk management range and/or IDEQ's point of departure.

% UCL - percent upper confidence limit mg/kg - milligrams per kilogarm
EPC - exposure point concentration mg/L - milligrams per liter
HQ - hazard quotient NA - not applicable
IDEQ - Idaho Department of Environmental Quality USEPA - U. S. Environmental Protection Agency

The elk EPC was modeled from upland soil and surface water EPCs.

Cumulative ILCR/HQ:

IDEQ Point of Departure:
USEPA Risk Range:

Surface Water
Concentrationa

(mg/L)

Upland Soil 
Concentrationa

(mg/kg)

Maximum detected concentration measured in upland soil and surface water samples collected from Background sampling locations.

Current/Future Native 
American

Summary of Tier I Background Human Health Risk Estimates  - Elk - Upland Soil and Surface Water
Table D-30



Tier I Background Cancer Risk Calculation for a Current/Future Seasonal Rancher - Cattle - Upland Soil and Surface Water

Modeled
Cattle

Upland Soil Surface Water Ingestion Chemical-
Concentrationa Concentration Dose Specific

Analyte (mg/kg) (mg/L) (mg/kg-d) Oral Risk
Arsenic 9.01 0.00110 0.0225 0.000117 0.0226 5.1E-05 1.5E+00 7.6E-05

ILCR 8E-05
Notes:
a

b Doses and risks shown only for carcinogenic chemicals with available toxicity values.

% UCL percent upper confidence limit mg/kg-d milligrams per kilogram per day
ILCR incremental lifetime cancer risk mg/L milligrams per liter
mg/kg milligrams per kilogram NA not applicable

Maximum detected concentration measured in upland soil and surface water samples collected from Background sampling locations.

Modeled Cattle 
Concentration 

from 
Groundwater

(mg/kg)

Total Cattle 
Concentration 

(mg/kg)

Table D-31

Modeled Cattle 
Concentration 

from Soil
(mg/kg)

Cancer Slope 
Factor

(mg/kg-d)-1 b



Tier I Background Noncancer Hazard Calculation for a Current/Future Seasonal Rancher - Cattle - Upland Soil and Surface Water

Modeled
Cattle

Upland Soil Surface Water Ingestion Chemical-
Concentrationa Concentrationa Dose Specific

Analyte (mg/kg) (mg/L) (mg/kg-d) Oral HQ
Antimony 0.854 NA 0.00160 NA 1.6E-03 1.0E-05 4.0E-04 0.026
Arsenic 9.01 0.00 0.0225 0.000117 2.3E-02 1.5E-04 3.0E-04 0.49
Cadmium, soil 9.66 NA 0.0161 NA 1.6E-02 1.0E-04 1.0E-03 0.10
Chromium, total NA 0.00 NA 0.00115 1.1E-03 7.5E-06 1.5E+00 0.0000050
Cobalt 13.3 NA 0.312 NA 3.1E-01 2.0E-03 3.0E-04 6.8
Manganese 3,990 0.05 3.29 0.00103 3.3E+00 2.1E-02 1.4E-01 0.15
Molybdenum 3.45 NA 0.0427 NA 4.3E-02 2.8E-04 5.0E-03 0.056
Nickel 32.2 NA 0.257 NA 2.6E-01 1.7E-03 2.0E-02 0.084
Selenium 2.00 0.00 0.0358 0.000795 3.7E-02 2.4E-04 5.0E-03 0.048
Thallium 0.293 NA 0.0130 NA 1.3E-02 8.5E-05 1.0E-05 8.5
Uranium 1.61 0.00 0.000363 0.0000127 3.8E-04 2.5E-06 6.0E-04 0.0041
Vanadium 36.8 NA 0.103 NA 1.0E-01 6.7E-04 5.0E-03 0.13

HI 16

Notes:
a

b Doses and noncancer hazards shown only for noncarcinogenic chemicals with available toxicity values.

% UCL percent upper confidence limit mg/kd-d milligrams per kilogram per day
HI hazard index mg/L milligrams per liter
HQ hazard quotient NA not applicable
mg/kg milligrams per kilogram

Maximum detected concentration measured in upland soil and surface water samples collected from Background sampling locations.

Modeled Cattle 
Concentration 

from 
Groundwater

(mg/kg)

Total Cattle 
Concentration 

(mg/kg)

Table D-32

Modeled Cattle 
Concentration 

from Soil
(mg/kg)

Reference 
Dose

(mg/kg-d) b



Modeled Cattle 
Concentration 

(mg/kg)
Analyte Maximum 95% UCL EPCb Maximum 95% UCL EPCc EPCd ILCR HQ

Antimony 0.854 NA 0.854 NA NA NA 0.00160 NA 0.026
Arsenic 9.01 NA 9.01 0.00110 NA 0.00110 0.0226 7.6E-05 0.49
Cadmium, soil 9.66 NA 9.66 NA NA NA 0.0161 NA 0.10
Chromium, total NA NA NA 0.00393 NA 0.00393 0.00115 NA 0.0000050
Cobalt 13.3 NA 13.3 ND NA NA 0.312 NA 6.8
Manganese 3,990 NA 3,990 0.0484 NA 0.0484 3.29 NA 0.15
Molybdenum 3.45 NA 3.45 ND NA NA 0.0427 NA 0.056
Nickel 32.2 NA 32.2 NA NA NA 0.257 NA 0.084
Selenium 2.00 NA 2.00 0.00100 NA 0.00100 0.0366 NA 0.048
Thallium 0.293 NA 0.293 NA NA NA 0.0130 NA 8.5
Uranium 1.61 NA 1.61 0.00120 NA 0.00120 0.000376 NA 0.0041
Vanadium 36.8 NA 36.8 NA NA NA 0.103 NA 0.13

8.E-05 16

10-5 1
10-6 - 10-4 1

Notes:
a

b

d

Bold indicates exceedence of the USEPA's risk management range and/or IDEQ's point of departure.

% UCL - percent upper confidence limit mg/kg - milligrams per kilogarm
EPC - exposure point concentration mg/L - milligrams per liter
HQ - hazard quotient NA - not applicable
IDEQ - Idaho Department of Environmental Quality USEPA - U. S. Environmental Protection Agency

Table D-33
Summary of Tier I Background Human Health Risk Estimates  - Cattle - Upland Soil and Surface Water

The upland soil EPC used to model cattle concentration is the maximum detected concentration.
Maximum detected concentration measured in upland soil and surface water samples collected from Background sampling locations

The cattle EPC was modeled from upland soil and surface water EPCs.

Cumulative ILCR/HQ:

IDEQ Point of Departure:
USEPA Risk Range:

Surface Water
Concentrationa

(mg/L)

Upland Soil 
Concentrationa

(mg/kg)

Current/Future 
Seasonal
Rancher



Tier I Background Cancer Risk Calculation for a Current/Future Seasonal Rancher - Cattle - Upland Soil and Groundwater

Modeled
Cattle

Upland Soil Groundwater Ingestion Chemical-
Concentrationa Concentration Dose Specific

Analyte (mg/kg) (mg/L) (mg/kg-d) Oral Risk
Arsenic 9.01 0.000989 0.0225 0.000105 0.0226 5.1E-05 1.5E+00 7.6E-05

ILCR 8E-05
Notes:
a

b Doses and risks shown only for carcinogenic chemicals with available toxicity values.

% UCL percent upper confidence limit mg/kg-d milligrams per kilogram per day
ILCR incremental lifetime cancer risk mg/L milligrams per liter
mg/kg milligrams per kilogram NA not applicable

Maximum detected concentration measured in upland soil and groundwater samples collected from Background sampling locations.

Modeled Cattle 
Concentration 

from 
Groundwater

(mg/kg)

Total Cattle 
Concentration 

(mg/kg)

Table D-34

Modeled Cattle 
Concentration 

from Soil
(mg/kg)

Cancer Slope 
Factor

(mg/kg-d)-1 b



Tier I Background Noncancer Hazard Calculation for a Current/Future Seasonal Rancher - Cattle - Upland Soil and Groundwater

Modeled
Cattle

Upland Soil Groundwater Ingestion Chemical-
Concentrationa Concentrationa Dose Specific

Analyte (mg/kg) (mg/L) (mg/kg-d) Oral HQ
Antimony 0.854 NA 0.00160 NA 1.6E-03 1.0E-05 4.0E-04 0.026
Arsenic 9.01 0.000989 0.0225 0.000105 2.3E-02 1.5E-04 3.0E-04 0.49
Cadmium, soil 9.66 0.000522 0.0161 0.0000152 1.6E-02 1.0E-04 1.0E-03 0.10
Chromium, total NA 0.00524 NA 0.00153 1.5E-03 1.0E-05 1.5E+00 0.0000066
Cobalt 13.3 NA 0.312 NA 3.1E-01 2.0E-03 3.0E-04 6.8
Manganese 3,990 0.456 3.29 0.00967 3.3E+00 2.2E-02 1.4E-01 0.15
Molybdenum 3.45 NA 0.0427 NA 4.3E-02 2.8E-04 5.0E-03 0.056
Nickel 32.2 NA 0.257 NA 2.6E-01 1.7E-03 2.0E-02 0.084
Selenium 2.00 0.00267 0.0358 0.00212 3.8E-02 2.5E-04 5.0E-03 0.049
Thallium 0.293 0.000200 0.0130 0.000424 1.3E-02 8.8E-05 1.0E-05 8.8
Uranium 1.61 NA 0.000363 NA 3.6E-04 2.4E-06 6.0E-04 0.0039
Vanadium 36.8 NA 0.103 NA 1.0E-01 6.7E-04 5.0E-03 0.13

HI 17

Notes:
a

b Doses and noncancer hazards shown only for noncarcinogenic chemicals with available toxicity values.

% UCL percent upper confidence limit mg/kd-d milligrams per kilogram per day
HI hazard index mg/L milligrams per liter
HQ hazard quotient NA not applicable
mg/kg milligrams per kilogram

Maximum detected concentration measured in upland soil and groundwater samples collected from Background sampling locations.

Modeled Cattle 
Concentration 

from 
Groundwater

(mg/kg)

Total Cattle 
Concentration 

(mg/kg)

Table D-35

Modeled Cattle 
Concentration 

from Soil
(mg/kg)

Reference 
Dose

(mg/kg-d) b



Modeled Cattle 
Concentration 

(mg/kg)
Analyte Maximum 95% UCL EPCb Maximum 95% UCL EPCc EPCd ILCR HQ

Antimony 0.854 NA 0.854 NA NA NA 0.00160 NA 0.026
Arsenic 9.01 NA 9.01 0.000989 NA 0.000989 0.0226 7.6E-05 0.49
Cadmium, soil 9.66 NA 9.66 0.000522 NA 0.000522 0.0161 NA 0.10
Chromium, total NA NA NA 0.00524 NA 0.00524 0.00153 NA 0.0000066
Cobalt 13.3 NA 13.3 NA NA NA 0.312 NA 6.8
Manganese 3,990 NA 3,990 0.456 NA 0.456 3.30 NA 0.15
Molybdenum 3.45 NA 3.45 NA NA NA 0.0427 NA 0.056
Nickel 32.2 NA 32.2 NA NA NA 0.257 NA 0.084
Selenium 2.00 NA 2.00 0.00267 NA 0.00267 0.0379 NA 0.049
Thallium 0.293 NA 0.293 0.000200 NA 0.000200 0.0134 NA 8.8
Uranium 1.61 NA 1.61 NA NA NA 0.000363 NA 0.0039
Vanadium 36.8 NA 36.8 NA NA NA 0.103 NA 0.13

8.E-05 17

10-5 1
10-6 - 10-4 1

Notes:
a

b

d

Bold indicates exceedence of the USEPA's risk management range and/or IDEQ's point of departure.

% UCL - percent upper confidence limit mg/kg - milligrams per kilogarm
EPC - exposure point concentration mg/L - milligrams per liter
HQ - hazard quotient NA - not applicable
IDEQ - Idaho Department of Environmental Quality USEPA - U. S. Environmental Protection Agency

The cattle EPC was modeled from upland soil and groundwater EPCs.

Cumulative ILCR/HQ:

IDEQ Point of Departure:
USEPA Risk Range:

Groundwater
Concentrationa

(mg/L)

Upland Soil 
Concentrationa

(mg/kg)

Current/Future 
Seasonal
Rancher

Table D-36
Summary of Tier I Background Human Health Risk Estimates  - Cattle - Upland Soil and Groundwater

The upland soil EPC used to model cattle concentration is the maximum detected concentration.
Maximum detected concentration measured in upland soil and groundwater samples collected from Background sampling locations.



Tier I Background Cancer Risk Calculation for a Current/Future Native American - Culturally Significant Aquatic Plants

Modeled
Plant

Sediment Surface Water Ingestion Chemical-
Concentrationa Concentrationa Dose Specific

Analyte (mg/kg) (mg/L) (mg/kg-d) Oral Risk
Arsenic 4.55 0.00110 0.171 0.0585 1.3E-04 1.5E+00 2.0E-04

ILCR 2E-04
Notes:

a

b Dry weight plant concentrations were converted to wet weight plant concentrations assuming a plant moisture content of 65.7 percent.
c Doses and risks shown only for carcinogenic chemicals with available toxicity values.

95% UCL 95 percent upper confidence limit mg/kg-d milligrams per kilogram per day
ILCR incremental lifetime cancer risk mg/L milligrams per liter
mg/kg milligrams per kilogram na not available

Maximum detected concentration measured in sediment or surface water samples collected from background sampling locations.

Modeled Culturally 
Significant Aquatic 
Plant Concentration 

from Sediment b

(mg/kg wet weight)

Table D-37

Modeled Culturally 
Significant Aquatic 
Plant Concentration 

from Sediment
(mg/kg dry weight)

Cancer Slope 
Factor

(mg/kg-d)-1 c



Tier I Background Noncancer Hazard Calculation for a Current/Future Native American - Culturally Significant Aquatic Plants

Modeled
Plant

Sediment Surface Water Ingestion Chemical-
Concentrationa Concentration Dose Specific

Analyte (mg/kg) (mg/L) (mg/kg-d) Oral HQ
Antimony 5.00 NA 0.178 0.0611 3.2E-04 4.0E-04 0.80
Arsenic 4.55 0.00110 0.171 0.0585 3.0E-04 3.0E-04 1.0
Cadmium 3.74 NA 1.28 0.438 2.3E-03 1.0E-03 2.3
Chromium, total 34.8 0.00393 1.43 0.489 2.5E-03 1.5E+00 0.0017
Manganese 405 0.0484 32.0 11.0 5.7E-02 1.4E-01 0.41
Nickel 24.4 NA 1.18 0.405 2.1E-03 2.0E-02 0.11
Selenium 1.60 0.00100 0.854 0.292 1.5E-03 5.0E-03 0.30
Thallium 0.378 NA 0.00151 0.000518 2.7E-06 1.0E-05 0.27
Uranium 2.37 0.00120 0.0201 0.00690 3.6E-05 6.0E-04 0.060
Vanadium 45.2 NA 0.219 0.0751 3.9E-04 5.0E-03 0.078
Zinc 151 NA 77.8 26.7 1.4E-01 3.0E-01 0.46

HI 6

Notes:
a

b Dry weight plant concentrations were converted to wet weight plant concentrations assuming a plant moisture content of 65.7 percent.
c Doses and noncancer hazards shown only for noncarcinogenic chemicals with available toxicity values.

95% UCL 95 percent upper confidence limit mg/kd-d milligrams per kilogram per day
HI hazard index mg/L milligrams per liter
HQ hazard quotient NA not applicable
mg/kg milligrams per kilogram

Maximum detected concentration measured in sediment or surface water samples collected from background sampling locations.

Modeled Culturally 
Significant Aquatic 
Plant Concentration 

from Sediment b

(mg/kg wet weight)

Table D-38

Modeled Culturally 
Significant Aquatic 
Plant Concentration 

from Sediment
(mg/kg dry weight)

Reference 
Dose

(mg/kg-d) c



Modeled 
Culturally 
Significant 

Aquatic Plants 
Concentration 

(mg/kg)
Analyte Maximum 95% UCL EPCb Maximum 95% UCL EPC EPCc ILCR HQ

Antimony 5.00 NA 5.00 NA NA NA 0.0611 NA 0.80
Arsenic 4.55 NA 4.55 0.00110 NA 0.00110 0.058 2.0E-04 1.0
Cadmium 3.74 NA 3.74 NA NA NA 0.438 NA 2.3
Chromium, total 34.8 NA 34.8 0.00393 NA 0.00393 0.489 NA 0.0017
Manganese 405 NA 405 0.0484 NA 0.0484 11.0 NA 0.41
Nickel 24.4 NA 24.4 NA NA NA 0.405 NA 0.11
Selenium 1.60 NA 1.60 0.00100 NA 0.00100 0.292 NA 0.30
Thallium 0.378 NA 0.378 NA NA NA 0.000518 NA 0.27
Uranium 2.37 NA 2.37 0.00120 NA 0.00120 0.00690 NA 0.060
Vanadium 45.2 NA 45.2 NA NA NA 0.0751 NA 0.078
Zinc 151 NA 151 NA NA NA 26.7 NA 0.46

2.E-04 6

10-5 1
10-6 - 10-4 1

Notes:
a

b

c

d

Bold indicates exceedence of the USEPA's risk management range and/or IDEQ's point of departure.

% UCL - percent upper confidence limit mg/kg - milligrams per kilogarm
EPC - exposure point concentration mg/L - milligrams per liter
HQ - hazard quotient NA - not applicable
IDEQ - Idaho Department of Environmental Quality na - not available
ILCR - incremental lifetime cancer risk USEPA - U. S. Environmental Protection Agency

95% UCL on the mean concentration measured in culturally significant aquatic plants samples in wet weight. The dry weight culturally 
significant aquatic plants data were converted to wet weight using an average moisture content of 66 percent.

The culturally significant aquatic plants EPCs for surface water chemicals of potential ecological concern were modeled from the 
sediment EPCs using sediment-to-plant uptake factors when sediment data were available. 

Cumulative ILCR/HQ:

IDEQ Point of Departure:
USEPA Risk Range:

The sediment EPC used to model culturally significant aquatic plants concentration is the maximum detected concentration.

Maximum detected concentration and ProUCL recommended 95%, 97.5% or 99% UCL on the mean concentration measured in 
sediment or surface water samples collected from background sampling locations.

Surface Water
Concentrationa

(mg/L)

Sediment 
Concentrationa

(mg/kg)
Current/Future 

Native American

Table D-39
Summary of Tier I Background Human Health Risk Estimates  - Culturally Significant Aquatic Plants





Tier II CTE Ballard Mine Cancer Risk Calculation for a Current/Future Native American - Upland Soil

Soil Soil Dust
Upland Soil Ingestion Dermal Inhalation Pathway-Specific Cancer Risk Chemical-

Concentrationa Dose Dose Dose Soil Dust Specific
Analyte (mg/kg) (mg/kg-d) (mg/kg-d) (ug/m3) Oral Dermal Inhalation Ingestion Dermal Inhalation Risk

Arsenic 21.8 1.4E-06 2.0E-07 8.1E-09 1.5E+00 1.5E+00 4.3E-03 2.1E-06 2.9E-07 3.5E-11 2.4E-06

ILCR 2E-06
Notes:

a

b Doses and risks shown only for carcinogenic chemicals with available toxicity values.

1) Cancer risks are unitless values which represent the probability of incurring an adverse health  effect.  They are calculated using the following formula:
Cancer Risk = Exposure Dose x Cancer Slope Factor or Cancer Risk = Exposure Concentration x Unit Risk Factor

% UCL percent upper confidence limit CTE central tendency exposure
ILCR incremental lifetime cancer risk URF unit risk factor
mg/kg milligrams per kilogram ug/m3 microgram per cubic meter
mg/kg-d milligrams per kilogram per day

Table E-1

Cancer Slope Factor
(mg/kg-d)-1 b

URF
(ug/m3)-1 b

Maximum detected concentration or ProUCL recommended 95%, 97.5% or 99% UCL on the mean concentration measured in upland soil samples collected from Ballard 
Mine sampling locations.



Tier II CTE Ballard Mine Noncancer Hazard Calculation for a Current/Future Native American - Upland Soil

Soil Dust
Upland Soil Ingestion Dermal Inhalation Pathway-Specific Hazard Chemical-

Concentrationa Dose Dose Dose Soil Dust Specific
Analyte (mg/kg) (mg/kg-d) (mg/kg-d) (mg/m3) Oral Dermal Inhalation Ingestion Dermal Inhalation HQ

Arsenic 21.8 1.3E-05 1.7E-06 7.1E-11 3.0E-04 3.0E-04 1.5E-05 4.2E-02 5.7E-03 4.7E-06 0.047
Thallium 1.20 1.1E-06 3.0E-08 3.9E-12 1.0E-05 1.0E-05 na 1.1E-01 3.0E-03 na 0.12
Vanadium 239 2.3E-04 5.9E-06 7.7E-10 5.0E-03 1.3E-04 1.0E-04 4.6E-02 4.5E-02 7.7E-06 0.091

HI 0.3

Notes:
a

b Doses and noncancer hazards shown only for noncarcinogenic chemicals with available toxicity values.

1)

% UCL percent upper confidence limit mg/m3 milligram per cubic meter
HI hazard index na not available
HQ hazard quotient RfC reference concentration
mg/kg milligrams per kilogram CTE central tendency exposure
mg/kd-d milligrams per kilogram per day

Table E-2

Reference Dose
(mg/kg-d) b

RfC
(mg/m3) b

Noncancer hazards are unitless values which represent the probability of incurring an adverse health effect.  They are calculated using the following formula:   Noncancer HQ = 
Exposure Dose/Reference dose or Exposure Concentration/Reference Concentration

Maximum detected concentration or ProUCL recommended 95%, 97.5% or 99% UCL on the mean concentration measured in upland soil samples collected from Ballard Mine 
sampling locations.



Tier II CTE Ballard Mine Cancer Risk Calculation for a Hypothetical Resident - Upland Soil

Soil Soil
Upland Soil Ingestion Dermal Inhalation Pathway-Specific Cancer Risk Chemical-

Concentrationa Dose Dose Dose Soil Specific
Analyte (mg/kg) (mg/kg-d) (mg/kg-d) (ug/m3) Oral Dermal Inhalation Ingestion Dermal Inhalation Risk

Arsenic 21.8 5.4E-06 7.4E-07 3.0E-08 1.5E+00 1.5E+00 4.3E-03 8.0E-06 1.1E-06 1.3E-10 9.1E-06

ILCR 9E-06
Notes:

a

b Doses and risks shown only for carcinogenic chemicals with available toxicity values.

1) Cancer risks are unitless values which represent the probability of incurring an adverse health  effect.  They are calculated using the following formula:
Cancer Risk = Exposure Dose x Cancer Slope Factor or Cancer Risk = Exposure Concentration x Unit Risk Factor

% UCL percent upper confidence limit na not available
ILCR incremental lifetime cancer risk CTE central tendency exposure
mg/kg milligrams per kilogram URF unit risk factor
mg/kg-d milligrams per kilogram per day ug/m3 microgram per cubic meter

Table E-3

Cancer Slope Factor
(mg/kg-d)-1 b

URF
(ug/m3)-1 b

Maximum detected concentration or ProUCL recommended 95%, 97.5% or 99% UCL on the mean concentration measured in upland soil samples collected from Ballard 
Mine sampling locations.



Tier II CTE Ballard Mine Noncancer Hazard Calculation for a Hypothetical Resident - Upland Soil

Soil
Upland Soil Ingestion Dermal Inhalation Pathway-Specific Hazard Chemical-

Concentrationa Dose Dose Dose Soil Specific
Analyte (mg/kg) (mg/kg-d) (mg/kg-d) (mg/m3) Oral Dermal Inhalation Ingestion Dermal Inhalation HQ

Arsenic 21.8 1.3E-05 1.7E-06 7.1E-11 3.0E-04 3.0E-04 1.5E-05 4.2E-02 5.7E-03 4.7E-06 0.047
Thallium 1.20 1.1E-06 3.0E-08 3.9E-12 1.0E-05 1.0E-05 na 1.1E-01 3.0E-03 na 0.12
Vanadium 239 2.3E-04 5.9E-06 7.7E-10 5.0E-03 1.3E-04 1.0E-04 4.6E-02 4.5E-02 7.7E-06 0.091

HI 0.3

Notes:
a

b Doses and noncancer hazards shown only for noncarcinogenic chemicals with available toxicity values.

1)

% UCL percent upper confidence limit mg/m3 milligram per cubic meter
HI hazard index na not available
HQ hazard quotient RfC reference concentration
mg/kg milligrams per kilogram CTE central tendency exposure
mg/kd-d milligrams per kilogram per day

Table E-4

Reference Dose
(mg/kg-d) b

RfC
(mg/m3) b

Noncancer hazards are unitless values which represent the probability of incurring an adverse health effect.  They are calculated using the following formula:   Noncancer HQ 
= Exposure Dose/Reference dose or Exposure Concentration/Reference Concentration

Maximum detected concentration or ProUCL recommended 95%, 97.5% or 99% UCL on the mean concentration measured in upland soil samples collected from Ballard 
Mine sampling locations.



Tier II CTE Ballard Mine Cancer Risk Calculation for a Current/Future Seasonal Rancher - Upland Soil

Soil Soil Dust
Upland Soil Ingestion Dermal Inhalation Pathway-Specific Cancer Risk Chemical-

Concentrationa Dose Dose Dose Soil Dust Specific
Analyte (mg/kg) (mg/kg-d) (mg/kg-d) (ug/m3) Oral Dermal Inhalation Ingestion Dermal Inhalation Risk

Arsenic 21.8 2.1E-07 1.1E-07 1.3E-08 1.5E+00 1.5E+00 4.3E-03 3.2E-07 1.7E-07 5.5E-11 4.9E-07

ILCR 5E-07
Notes:

a

b Doses and risks shown only for carcinogenic chemicals with available toxicity values.

1) Cancer risks are unitless values which represent the probability of incurring an adverse health  effect.  They are calculated using the following formula:
Cancer Risk = Exposure Dose x Cancer Slope Factor or Cancer Risk = Exposure Concentration x Unit Risk Factor

% UCL percent upper confidence limit CTE central tendency exposure
ILCR incremental lifetime cancer risk URF unit risk factor
mg/kg milligrams per kilogram ug/m3 microgram per cubic meter
mg/kg-d milligrams per kilogram per day

Table E-5

Cancer Slope Factor
(mg/kg-d)-1 b

URF
(ug/m3)-1 b

Maximum detected concentration or ProUCL recommended 95%, 97.5% or 99% UCL on the mean concentration measured in upland soil samples collected from Ballard 
Mine sampling locations.



Tier II CTE Ballard Mine Noncancer Hazard Calculation for a Current/Future Seasonal Rancher - Upland Soil

Soil Dust
Upland Soil Ingestion Dermal Inhalation Pathway-Specific Hazard Chemical-

Concentrationa Dose Dose Dose Soil Dust Specific
Analyte (mg/kg) (mg/kg-d) (mg/kg-d) (mg/m3) Oral Dermal Inhalation Ingestion Dermal Inhalation HQ

Arsenic 21.8 2.3E-06 1.3E-06 1.4E-10 3.0E-04 3.0E-04 1.5E-05 7.7E-03 4.2E-03 9.3E-06 0.012
Thallium 1.20 2.1E-07 2.2E-08 7.6E-12 1.0E-05 1.0E-05 na 2.1E-02 2.2E-03 na 0.023
Vanadium 239 4.2E-05 4.3E-06 1.5E-09 5.0E-03 1.3E-04 1.0E-04 8.4E-03 3.3E-02 1.5E-05 0.041

HI 0.08

Notes:
a

b Doses and noncancer hazards shown only for noncarcinogenic chemicals with available toxicity values.

1)

% UCL percent upper confidence limit mg/m3 milligram per cubic meter
HI hazard index na not available
HQ hazard quotient RfC reference concentration
mg/kg milligrams per kilogram CTE central tendency exposure
mg/kd-d milligrams per kilogram per day

Table E-6

Reference Dose
(mg/kg-d) b

RfC
(mg/m3) b

Noncancer hazards are unitless values which represent the probability of incurring an adverse health effect.  They are calculated using the following formula:   Noncancer HQ = 
Exposure Dose/Reference dose or Exposure Concentration/Reference Concentration

Maximum detected concentration or ProUCL recommended 95%, 97.5% or 99% UCL on the mean concentration measured in upland soil samples collected from Ballard Mine 
sampling locations.



Tier II CTE Ballard Mine Cancer Risk Calculation for a Current/Future Hunter - Upland Soil

Soil Soil Dust
Upland Soil Ingestion Dermal Inhalation Pathway-Specific Cancer Risk Chemical-

Concentrationa Dose Dose Dose Soil Dust Specific
Analyte (mg/kg) (mg/kg-d) (mg/kg-d) (ug/m3) Oral Dermal Inhalation Ingestion Dermal Inhalation Risk

Arsenic 21.8 1.9E-08 1.0E-08 3.4E-09 1.5E+00 1.5E+00 4.3E-03 2.8E-08 1.5E-08 1.5E-11 4.3E-08

ILCR 4E-08
Notes:

a

b Doses and risks shown only for carcinogenic chemicals with available toxicity values.

1) Cancer risks are unitless values which represent the probability of incurring an adverse health  effect.  They are calculated using the following formula:
Cancer Risk = Exposure Dose x Cancer Slope Factor or Cancer Risk = Exposure Concentration x Unit Risk Factor

% UCL percent upper confidence limit CTE central tendency exposure
ILCR incremental lifetime cancer risk URF unit risk factor
mg/kg milligrams per kilogram ug/m3 microgram per cubic meter
mg/kg-d milligrams per kilogram per day

Table E-7

Cancer Slope Factor
(mg/kg-d)-1 b

URF
(ug/m3)-1 b

Maximum detected concentration or ProUCL recommended 95%, 97.5% or 99% UCL on the mean concentration measured in upland soil samples collected from Ballard Mine 
sampling locations.



Tier II CTE Ballard Mine Noncancer Hazard Calculation for a Current/Future Hunter - Upland Soil

Soil Dust
Upland Soil Ingestion Dermal Inhalation Pathway-Specific Hazard Chemical-

Concentrationa Dose Dose Dose Soil Dust Specific
Analyte (mg/kg) (mg/kg-d) (mg/kg-d) (mg/m3) Oral Dermal Inhalation Ingestion Dermal Inhalation HQ

Arsenic 21.8 2.0E-07 1.1E-07 3.7E-11 3.0E-04 3.0E-04 1.5E-05 6.8E-04 3.7E-04 2.5E-06 0.0011
Thallium 1.20 1.9E-08 1.9E-09 2.0E-12 1.0E-05 1.0E-05 na 1.9E-03 1.9E-04 na 0.0021
Vanadium 239 3.7E-06 3.8E-07 4.1E-10 5.0E-03 1.3E-04 1.0E-04 7.5E-04 2.9E-03 4.1E-06 0.0037

HI 0.007

Notes:
a

b Doses and noncancer hazards shown only for noncarcinogenic chemicals with available toxicity values.

1)

% UCL percent upper confidence limit mg/m3 milligram per cubic meter
HI hazard index na not available
HQ hazard quotient RfC reference concentration
mg/kg milligrams per kilogram CTE central tendency exposure
mg/kd-d milligrams per kilogram per day

Table E-8

Reference Dose
(mg/kg-d) b

RfC
(mg/m3) b

Noncancer hazards are unitless values which represent the probability of incurring an adverse health effect.  They are calculated using the following formula:   Noncancer HQ 
= Exposure Dose/Reference dose or Exposure Concentration/Reference Concentration

Maximum detected concentration or ProUCL recommended 95%, 97.5% or 99% UCL on the mean concentration measured in upland soil samples collected from Ballard Mine 
sampling locations.



Tier II CTE Ballard Mine Cancer Risk Calculation for a Recreational Camper/Hiker - Upland Soil

Soil Soil
Upland Soil Ingestion Dermal Inhalation Pathway-Specific Cancer Risk Chemical-

Concentrationa Dose Dose Dose Soil Specific
Analyte (mg/kg) (mg/kg-d) (mg/kg-d) (ug/m3) Oral Dermal Inhalation Ingestion Dermal Inhalation Risk

Arsenic 21.8 2.4E-08 1.3E-09 1.6E-09 1.5E+00 1.5E+00 4.3E-03 3.6E-08 1.9E-09 6.8E-12 3.8E-08

ILCR 4E-08
Notes:

a

b Doses and risks shown only for carcinogenic chemicals with available toxicity values.

1) Cancer risks are unitless values which represent the probability of incurring an adverse health  effect.  They are calculated using the following formula:
Cancer Risk = Exposure Dose x Cancer Slope Factor or Cancer Risk = Exposure Concentration x Unit Risk Factor

% UCL percent upper confidence limit CTE central tendency exposure
ILCR incremental lifetime cancer risk URF unit risk factor
mg/kg milligrams per kilogram ug/m3 microgram per cubic meter
mg/kg-d milligrams per kilogram per day

Table E-9

Cancer Slope Factor
(mg/kg-d)-1 b

URF
(ug/m3)-1 b

Maximum detected concentration or ProUCL recommended 95%, 97.5% or 99% UCL on the mean concentration measured in upland soil samples collected from Ballard Mine 
sampling locations.



Tier II CTE Ballard Mine Noncancer Hazard Calculation for a Recreational Camper/Hiker - Upland Soil

Soil
Upland Soil Ingestion Dermal Inhalation Pathway-Specific Hazard Chemical-

Concentrationa Dose Dose Dose Soil Specific
Analyte (mg/kg) (mg/kg-d) (mg/kg-d) (mg/m3) Oral Dermal Inhalation Ingestion Dermal Inhalation HQ

Arsenic 21.8 2.1E-07 1.1E-08 1.4E-11 3.0E-04 3.0E-04 1.5E-05 7.0E-04 3.7E-05 9.3E-07 0.0007
Thallium 1.20 1.9E-08 1.9E-10 7.6E-13 1.0E-05 1.0E-05 na 1.9E-03 1.9E-05 na 0.0020
Vanadium 239 3.9E-06 3.8E-08 1.5E-10 5.0E-03 1.3E-04 1.0E-04 7.7E-04 2.9E-04 1.5E-06 0.0011

HI 0.004

Notes:
a

b Doses and noncancer hazards shown only for noncarcinogenic chemicals with available toxicity values.

1)

% UCL percent upper confidence limit mg/m3 milligram per cubic meter
HI hazard index na not available
HQ hazard quotient RfC reference concentration
mg/kg milligrams per kilogram CTE central tendency exposure
mg/kd-d milligrams per kilogram per day

Table E-10

Reference Dose
(mg/kg-d) b

RfC
(mg/m3) b

Noncancer hazards are unitless values which represent the probability of incurring an adverse health effect.  They are calculated using the following formula:   Noncancer HQ = 
Exposure Dose/Reference dose or Exposure Concentration/Reference Concentration

Maximum detected concentration or ProUCL recommended 95%, 97.5% or 99% UCL on the mean concentration measured in upland soil samples collected from Ballard Mine 
sampling locations.



Analyte Maximum 95% UCL EPCb ILCR HQ ILCR HQ ILCR HQ ILCR HQ ILCR HQ

Arsenic 45.5 21.8 21.8 2.4E-06 0.047 9.1E-06 0.047 4.9E-07 0.012 4.3E-08 0.0011 3.8E-08 0.00074
Thallium 3.68 1.20 1.20 NA 0.12 0.12 0.023 0.0021 0.0020
Vanadium 808 239 239 NA 0.091 0.091 0.041 0.0037 0.0011

2.E-06 0.3 9.E-06 0.3 5.E-07 0.08 4.E-08 0.007 4.E-08 0.004

10-5 1
10-6 - 10-4 1

Notes:
a

b

Bold indicates exceedence of the USEPA's risk management range and/or IDEQ's point of departure.

% UCL - percent upper confidence limit mg/kg - milligrams per kilogarm
HQ - hazard quotient NA - not applicable
IDEQ - Idaho Department of Environmental Quality USEPA - U. S. Environmental Protection Agency
ILCR - incremental lifetime cancer risk

Concentrationa

(mg/kg)
Current/Future

Native American
Hypothetical Future 

Resident
Current/Future

Seasonal Rancher
Current/Future

Recreational Hunter

Current/Future
Recreational
Camper/Hiker

Maximum detected concentration and ProUCL recommended 95%, 97.5% or 99% UCL on the mean concentration measured in upland soil samples collected from 
Ballard Mine sampling locations.

Table E-11
Summary of Tier II CTE Ballard Mine Human Health Risk Estimates  - Upland Soil

IDEQ Point of Departure:
USEPA Risk Range:

The exposure point concentration (EPC) is the lower of the maximum detected concentration or 95%, 97.5% or 99% UCL concentration.

Cumulative ILCR/HQ:



Tier II RME Ballard Mine Cancer Risk Calculation for a Current/Future Native American - Upland Soil

Soil Soil Dust
Upland Soil Ingestion Dermal Inhalation Pathway-Specific Cancer Risk Chemical-

Concentrationa Dose Dose Dose Soil Dust Specific
Analyte (mg/kg) (mg/kg-d) (mg/kg-d) (ug/m3) Oral Dermal Inhalation Ingestion Dermal Inhalation Risk

Arsenic 21.8 1.6E-05 1.1E-05 8.9E-08 1.5E+00 1.5E+00 4.3E-03 2.4E-05 1.7E-05 3.8E-10 4.1E-05

ILCR 4E-05
Notes:

a

b Doses and risks shown only for carcinogenic chemicals with available toxicity values.

1) Cancer risks are unitless values which represent the probability of incurring an adverse health effect. They are calculated using the following formula:
Cancer Risk = Exposure Dose x Cancer Slope Factor or Cancer Risk = Exposure Concentration x Unit Risk Factor

% UCL percent upper confidence limit RME reasonable maximum exposure
ILCR incremental lifetime cancer risk URF unit risk factor
mg/kg milligrams per kilogram ug/m3 microgram per cubic meter
mg/kg-d milligrams per kilogram per day

Table E-12

Cancer Slope Factor
(mg/kg-d)-1 b

URF
(ug/m3)-1 b

Maximum detected concentration or ProUCL recommended 95%, 97.5% or 99% UCL on the mean concentration measured in upland soil samples collected from Ballard Mine 
sampling locations.



Tier II RME Ballard Mine Noncancer Hazard Calculation for a Current/Future Native American - Upland Soil

Soil Dust
Upland Soil Ingestion Dermal Inhalation Pathway-Specific Hazard Chemical-

Concentrationa Dose Dose Dose Soil Dust Specific
Analyte (mg/kg) (mg/kg-d) (mg/kg-d) (mg/m3) Oral Dermal Inhalation Ingestion Dermal Inhalation HQ

Arsenic 21.8 3.7E-05 2.7E-05 2.1E-10 3.0E-04 3.0E-04 1.5E-05 1.2E-01 8.9E-02 1.4E-05 0.21
Thallium 1.20 3.4E-06 4.6E-07 1.1E-11 1.0E-05 1.0E-05 na 3.4E-01 4.6E-02 na 0.38
Vanadium 239 6.7E-04 9.2E-05 2.3E-09 5.0E-03 1.3E-04 1.0E-04 1.3E-01 7.1E-01 2.3E-05 0.84

HI 1

Notes:
a

b Doses and noncancer hazards shown only for noncarcinogenic chemicals with available toxicity values.

1)

% UCL percent upper confidence limit mg/m3 milligram per cubic meter
HI hazard index na not available
HQ hazard quotient RfC reference concentration
mg/kg milligrams per kilogram RME reasonable maximum exposure
mg/kd-d milligrams per kilogram per day

Table E-13

Reference Dose
(mg/kg-d) b

RfC
(mg/m3) b

Noncancer hazards are unitless values which represent the probability of incurring an adverse health effect.  They are calculated using the following formula:   Noncancer 
HQ = Exposure Dose/Reference dose or Exposure Concentration/Reference Concentration

Maximum detected concentration or ProUCL recommended 95%, 97.5% or 99% UCL on the mean concentration measured in upland soil samples collected from Ballard 
Mine sampling locations.



Tier II RME Ballard Mine Cancer Risk Calculation for a Hypothetical Resident - Upland Soil

Soil Soil
Upland Soil Ingestion Dermal Inhalation Pathway-Specific Cancer Risk Chemical-

Concentrationa Dose Dose Dose Soil Specific
Analyte (mg/kg) (mg/kg-d) (mg/kg-d) (ug/m3) Oral Dermal Inhalation Ingestion Dermal Inhalation Risk

Metals
Arsenic 21.8 1.6E-05 1.1E-05 8.9E-08 1.5E+00 1.5E+00 4.3E-03 2.4E-05 1.7E-05 3.8E-10 4.1E-05

ILCR 4E-05
Notes:

a

b Doses and risks shown only for carcinogenic chemicals with available toxicity values.

1) Cancer risks are unitless values which represent the probability of incurring an adverse health effect.  They are calculated using the following formula:
Cancer Risk = Exposure Dose x Cancer Slope Factor or Cancer Risk = Exposure Concentration x Unit Risk Factor

% UCL percent upper confidence limit RME reasonable maximum exposure
ILCR incremental lifetime cancer risk URF unit risk factor
mg/kg milligrams per kilogram ug/m3 microgram per cubic meter
mg/kg-d milligrams per kilogram per day

Table E-14

Cancer Slope Factor
(mg/kg-d)-1 b

URF
(ug/m3)-1 b

Maximum detected concentration or ProUCL recommended 95%, 97.5% or 99% UCL on the mean concentration measured in upland soil samples collected from Ballard 
Mine sampling locations.



Tier II RME Ballard Mine Noncancer Hazard Calculation for a Hypothetical Resident - Upland Soil

Soil
Upland Soil Ingestion Dermal Inhalation Pathway-Specific Hazard Chemical-

Concentrationa Dose Dose Dose Soil Specific
Analyte (mg/kg) (mg/kg-d) (mg/kg-d) (mg/m3) Oral Dermal Inhalation Ingestion Dermal Inhalation HQ

Metals
Arsenic 21.8 3.7E-05 2.7E-05 2.1E-10 3.0E-04 3.0E-04 1.5E-05 1.2E-01 8.9E-02 1.4E-05 0.21
Thallium 1.20 3.4E-06 4.6E-07 1.1E-11 1.0E-05 1.0E-05 na 3.4E-01 4.6E-02 na 0.38
Vanadium 239 6.7E-04 9.2E-05 2.3E-09 5.0E-03 1.3E-04 1.0E-04 1.3E-01 7.1E-01 2.3E-05 0.84

HI 1

Notes:
a

b Doses and noncancer hazards shown only for noncarcinogenic chemicals with available toxicity values.

1)

% UCL percent upper confidence limit mg/m3 milligram per cubic meter
HI hazard index na not available
HQ hazard quotient RfC reference concentration
mg/kg milligrams per kilogram RME reasonable maximum exposure
mg/kd-d milligrams per kilogram per day

Table E-15

Reference Dose
(mg/kg-d) b

RfC
(mg/m3) b

Noncancer hazards are unitless values which represent the probability of incurring an adverse health effect.  They are calculated using the following formula:   Noncancer HQ = 
Exposure Dose/Reference dose or Exposure Concentration/Reference Concentration

Maximum detected concentration or ProUCL recommended 95%, 97.5% or 99% UCL on the mean concentration measured in upland soil samples collected from Ballard Mine 
sampling locations.



Tier II RME Ballard Mine Cancer Risk Calculation for a Current/Future Seasonal Rancher - Upland Soil

Soil Soil Dust
Upland Soil Ingestion Dermal Inhalation Pathway-Specific Cancer Risk Chemical-

Concentrationa Dose Dose Dose Soil Dust Specific
Analyte (mg/kg) (mg/kg-d) (mg/kg-d) (ug/m3) Oral Dermal Inhalation Ingestion Dermal Inhalation Risk

Arsenic 21.8 2.1E-06 5.7E-06 4.3E-07 1.5E+00 1.5E+00 4.3E-03 3.2E-06 8.6E-06 1.8E-09 1.2E-05

ILCR 1E-05
Notes:

a

b Doses and risks shown only for carcinogenic chemicals with available toxicity values.

1) Cancer risks are unitless values which represent the probability of incurring an adverse health effect.  They are calculated using the following formula:
Cancer Risk = Exposure Dose x Cancer Slope Factor or Cancer Risk = Exposure Concentration x Unit Risk Factor

% UCL percent upper confidence limit RME reasonable maximum exposure
ILCR incremental lifetime cancer risk URF unit risk factor
mg/kg milligrams per kilogram ug/m3 microgram per cubic meter
mg/kg-d milligrams per kilogram per day

Table E-16

Cancer Slope Factor
(mg/kg-d)-1 b

URF
(ug/m3)-1 b

Maximum detected concentration or ProUCL recommended 95%, 97.5% or 99% UCL on the mean concentration measured in upland soil samples collected from Ballard 
Mine sampling locations.



Tier II RME Ballard Mine Noncancer Hazard Calculation for a Current/Future Seasonal Rancher - Upland Soil

Soil Dust
Upland Soil Ingestion Dermal Inhalation Pathway-Specific Hazard Chemical-

Concentrationa Dose Dose Dose Soil Dust Specific
Analyte (mg/kg) (mg/kg-d) (mg/kg-d) (mg/m3) Oral Dermal Inhalation Ingestion Dermal Inhalation HQ

Arsenic 21.8 6.1E-06 1.7E-05 1.3E-09 3.0E-04 3.0E-04 1.5E-05 2.0E-02 5.6E-02 8.3E-05 0.076
Thallium 1.20 5.6E-07 2.9E-07 6.9E-11 1.0E-05 1.0E-05 na 5.6E-02 2.9E-02 na 0.085
Vanadium 239 1.1E-04 5.7E-05 1.4E-08 5.0E-03 1.3E-04 1.0E-04 2.2E-02 4.4E-01 1.4E-04 0.46

HI 0.6

Notes:
a

b Doses and noncancer hazards shown only for noncarcinogenic chemicals with available toxicity values.

1)

% UCL percent upper confidence limit mg/m3 milligram per cubic meter
HI hazard index na not available
HQ hazard quotient RfC reference concentration
mg/kg milligrams per kilogram RME reasonable maximum exposure
mg/kd-d milligrams per kilogram per day

Table E-17

Reference Dose
(mg/kg-d) b

RfC
(mg/m3) b

Noncancer hazards are unitless values which represent the probability of incurring an adverse health effect.  They are calculated using the following formula:   Noncancer HQ = 
Exposure Dose/Reference dose or Exposure Concentration/Reference Concentration

Maximum detected concentration or ProUCL recommended 95%, 97.5% or 99% UCL on the mean concentration measured in upland soil samples collected from Ballard Mine 
sampling locations.



Tier II RME Ballard Mine Cancer Risk Calculation for a Current/Future Hunter - Upland Soil

Soil Soil Dust
Upland Soil Ingestion Dermal Inhalation Pathway-Specific Cancer Risk Chemical-

Concentrationa Dose Dose Dose Soil Dust Specific
Analyte (mg/kg) (mg/kg-d) (mg/kg-d) (ug/m3) Oral Dermal Inhalation Ingestion Dermal Inhalation Risk

Arsenic 21.8 2.5E-07 2.2E-07 4.4E-08 1.5E+00 1.5E+00 4.3E-03 3.7E-07 3.3E-07 1.9E-10 7.0E-07

ILCR 7E-07
Notes:

a

b Doses and risks shown only for carcinogenic chemicals with available toxicity values.

1) Cancer risks are unitless values which represent the probability of incurring an adverse health
effect.  They are calculated using the following formula:   Cancer Risk = Exposure Dose x Cancer Slope Factor or Cancer Risk = Exposure Concentration x Unit Risk Factor

% UCL percent upper confidence limit RME reasonable maximum exposure
ILCR incremental lifetime cancer risk URF unit risk factor
mg/kg milligrams per kilogram ug/m3 microgram per cubic meter
mg/kg-d milligrams per kilogram per day

Table E-18

Cancer Slope Factor
(mg/kg-d)-1 b

URF
(ug/m3)-1 b

Maximum detected concentration or ProUCL recommended 95%, 97.5% or 99% UCL on the mean concentration measured in upland soil samples collected from Ballard 
Mine sampling locations.



Tier II RME Ballard Mine Noncancer Hazard Calculation for a Current/Future Hunter - Upland Soil

Soil Dust
Upland Soil Ingestion Dermal Inhalation Pathway-Specific Hazard Chemical-

Concentrationa Dose Dose Dose Soil Dust Specific
Analyte (mg/kg) (mg/kg-d) (mg/kg-d) (mg/m3) Oral Dermal Inhalation Ingestion Dermal Inhalation HQ

Arsenic 21.8 7.2E-07 6.5E-07 1.3E-10 3.0E-04 3.0E-04 1.5E-05 2.4E-03 2.2E-03 8.6E-06 0.0046
Thallium 1.20 6.6E-08 1.1E-08 7.1E-12 1.0E-05 1.0E-05 na 6.6E-03 1.1E-03 na 0.0077
Vanadium 239 1.3E-05 2.2E-06 1.4E-09 5.0E-03 1.3E-04 1.0E-04 2.6E-03 1.7E-02 1.4E-05 0.020

HI 0.03

Notes:
a

b Doses and noncancer hazards shown only for noncarcinogenic chemicals with available toxicity values.

1)

% UCL percent upper confidence limit mg/m3 milligram per cubic meter
HI hazard index na not available
HQ hazard quotient RfC reference concentration
mg/kg milligrams per kilogram RME reasonable maximum exposure
mg/kd-d milligrams per kilogram per day

Table E-19

Reference Dose
(mg/kg-d) b

RfC
(mg/m3) b

Noncancer hazards are unitless values which represent the probability of incurring an adverse health effect.  They are calculated using the following formula:   Noncancer 
HQ = Exposure Dose/Reference dose or Exposure Concentration/Reference Concentration

Maximum detected concentration or ProUCL recommended 95%, 97.5% or 99% UCL on the mean concentration measured in upland soil samples collected from Ballard 
Mine sampling locations.



Tier II RME Ballard Mine Cancer Risk Calculation for a Recreational Camper/Hiker - Upland Soil

Soil Soil
Upland Soil Ingestion Dermal Inhalation Pathway-Specific Cancer Risk Chemical-

Concentrationa Dose Dose Dose Soil Specific
Analyte (mg/kg) (mg/kg-d) (mg/kg-d) (ug/m3) Oral Dermal Inhalation Ingestion Dermal Inhalation Risk

Arsenic 21.8 4.2E-07 2.8E-07 2.8E-08 1.5E+00 1.5E+00 4.3E-03 6.3E-07 4.2E-07 1.2E-10 1.1E-06

ILCR 1E-06
Notes:

a

b Doses and risks shown only for carcinogenic chemicals with available toxicity values.

1) Cancer risks are unitless values which represent the probability of incurring an adverse health
effect.  They are calculated using the following formula:   Cancer Risk = Exposure Dose x Cancer Slope Factor or Cancer Risk = Exposure Concentration x Unit Risk Factor

% UCL percent upper confidence limit RME reasonable maximum exposure
ILCR incremental lifetime cancer risk URF unit risk factor
mg/kg milligrams per kilogram ug/m3 microgram per cubic meter
mg/kg-d milligrams per kilogram per day

Table E-20

Cancer Slope Factor
(mg/kg-d)-1 b

URF
(ug/m3)-1 b

Maximum detected concentration or ProUCL recommended 95%, 97.5% or 99% UCL on the mean concentration measured in upland soil samples collected from Ballard 
Mine sampling locations.



Tier II RME Ballard Mine Noncancer Hazard Calculation for a Recreational Camper/Hiker - Upland Soil

Soil
Upland Soil Ingestion Dermal Inhalation Pathway-Specific Hazard Chemical-

Concentrationa Dose Dose Dose Soil Specific
Analyte (mg/kg) (mg/kg-d) (mg/kg-d) (mg/m3) Oral Dermal Inhalation Ingestion Dermal Inhalation HQ

Arsenic 21.8 9.9E-07 6.5E-07 6.5E-11 3.0E-04 3.0E-04 1.5E-05 3.3E-03 2.2E-03 4.3E-06 0.0055
Thallium 1.20 9.0E-08 1.1E-08 3.6E-12 1.0E-05 1.0E-05 na 9.0E-03 1.1E-03 na 0.010
Vanadium 239 1.8E-05 2.2E-06 7.1E-10 5.0E-03 1.3E-04 1.0E-04 3.6E-03 1.7E-02 7.1E-06 0.021

HI 0.04

Notes:
a

b Doses and noncancer hazards shown only for noncarcinogenic chemicals with available toxicity values.

1)

% UCL percent upper confidence limit mg/m3 milligram per cubic meter
HI hazard index na not available
HQ hazard quotient RfC reference concentration
mg/kg milligrams per kilogram RME reasonable maximum exposure
mg/kd-d milligrams per kilogram per day

Table E-21

Reference Dose
(mg/kg-d) b

RfC
(mg/m3) b

Noncancer hazards are unitless values which represent the probability of incurring an adverse health effect.  They are calculated using the following formula:   Noncancer 
HQ = Exposure Dose/Reference dose or Exposure Concentration/Reference Concentration

Maximum detected concentration or ProUCL recommended 95%, 97.5% or 99% UCL on the mean concentration measured in upland soil samples collected from Ballard 
Mine sampling locations.



Analyte Maximum 95% UCL EPCb ILCR HQ ILCR HQ ILCR HQ ILCR HQ ILCR HQ
Arsenic 45.5 21.8 21.8 4.1E-05 0.21 4.1E-05 0.21 1.2E-05 0.076 7.0E-07 0.0046 1.1E-06 0.0055
Thallium 3.68 1.20 1.20 NA 0.38 NA 0.38 NA 0.085 NA 0.0077 NA 0.010
Vanadium 808 239 239 NA 0.84 NA 0.84 NA 0.46 NA 0.020 NA 0.021

4.E-05 1 4.E-05 1 1.E-05 0.6 7.E-07 0.03 1.E-06 0.04

10-5 1
10-6 - 10-4 1

Notes:
a

b

Bold indicates exceedence of the USEPA's risk management range and/or IDEQ's point of departure.

% UCL - percent upper confidence limit mg/kg - milligrams per kilogarm
HQ - hazard quotient NA - not applicable
IDEQ - Idaho Department of Environmental Quality USEPA - U. S. Environmental Protection Agency
ILCR - incremental lifetime cancer risk

Maximum detected concentration and ProUCL recommended 95%, 97.5% or 99% UCL on the mean concentration measured in upland soil samples collected from 
Ballard Mine sampling locations.

Table E-22
Summary of Tier II RME Ballard Mine Human Health Risk Estimates  - Upland Soil

IDEQ Point of Departure:
USEPA Risk Range:

The exposure point concentration (EPC) is the lower of the maximum detected concentration or 95%, 97.5% or 99% UCL concentration.

Cumulative ILCR/HQ:

Concentrationa

(mg/kg)
Current/Future

Native American
Hypothetical Future 

Resident
Current/Future

Seasonal Rancher
Current/Future

Recreational Hunter

Current/Future
Recreational
Camper/Hiker



Tier II CTE Ballard Mine Cancer Risk Calculation for a Current/Future Native American - Riparian Soil

Soil Soil Dust
Riparian Soil Ingestion Dermal Inhalation Pathway-Specific Cancer Risk Chemical-

Concentrationa Dose Dose Dose Soil Dust Specific
Analyte (mg/kg) (mg/kg-d) (mg/kg-d) (ug/m3) Oral Dermal Inhalation Ingestion Dermal Inhalation Risk

Arsenic 5.83 3.8E-07 5.2E-08 2.2E-09 1.5E+00 1.5E+00 4.3E-03 5.7E-07 7.9E-08 9.3E-12 6.5E-07

ILCR 7E-07
Notes:

a

b Doses and risks shown only for carcinogenic chemicals with available toxicity values.

1) Cancer risks are unitless values which represent the probability of incurring an adverse health effect.  They are calculated using the following formula:
Cancer Risk = Exposure Dose x Cancer Slope Factor or Cancer Risk = Exposure Concentration x Unit Risk Factor

% UCL percent upper confidence limit CTE central tendency exposure
ILCR incremental lifetime cancer risk URF unit risk factor
mg/kg milligrams per kilogram ug/m3 microgram per cubic meter
mg/kg-d milligrams per kilogram per day

Table E-23

Cancer Slope Factor
(mg/kg-d)-1 b

URF
(ug/m3)-1 b

Maximum detected concentration or ProUCL recommended 95%, 97.5% or 99% UCL on the mean concentration measured in riparian soil samples collected from Ballard 
Mine sampling locations.



Tier II CTE Ballard Mine Noncancer Hazard Calculation for a Current/Future Native American - Riparian Soil

Soil Dust
Riparian Soil Ingestion Dermal Inhalation Pathway-Specific Hazard Chemical-

Concentrationa Dose Dose Dose Soil Dust Specific
Analyte (mg/kg) (mg/kg-d) (mg/kg-d) (mg/m3) Oral Dermal Inhalation Ingestion Dermal Inhalation HQ

Arsenic 5.83 3.3E-06 4.6E-07 1.9E-11 3.0E-04 3.0E-04 1.5E-05 1.1E-02 1.5E-03 1.3E-06 0.013
Vanadium 233 2.2E-04 5.7E-06 7.5E-10 5.0E-03 1.3E-04 1.0E-04 4.4E-02 4.4E-02 7.5E-06 0.089

HI 0.1

Notes:
a

b Doses and noncancer hazards shown only for noncarcinogenic chemicals with available toxicity values.

1)

% UCL percent upper confidence limit mg/kd-d milligrams per kilogram per day
HI hazard index mg/m3 milligram per cubic meter
HQ hazard quotient RfC reference concentration
mg/kg milligrams per kilogram CTE central tendency exposure

Table E-24

Reference Dose
(mg/kg-d) b

RfC
(mg/m3) b

Noncancer hazards are unitless values which represent the probability of incurring an adverse health effect.  They are calculated using the following formula:   Noncancer 
HQ = Exposure Dose/Reference dose or Exposure Concentration/Reference Concentration

Maximum detected concentration or ProUCL recommended 95%, 97.5% or 99% UCL on the mean concentration measured in riparian soil samples collected from Ballard 
Mine sampling locations.



Analyte Maximum 95% UCL EPCb ILCR HQ

Arsenic 8.91 5.83 5.83 6.5E-07 0.013
Vanadium 773 233 233 NA 0.089

7.E-07 0.1

10-5 1
10-6 - 10-4 1

Notes:
a

b

Bold indicates exceedence of the USEPA's risk management range and/or IDEQ's point of departure.

% UCL - percent upper confidence limit mg/kg - milligrams per kilogarm
HQ - hazard quotient NA - not applicable
IDEQ - Idaho Department of Environmental Quality USEPA - U. S. Environmental Protection Agency
ILCR - incremental lifetime cancer risk

Concentrationa

(mg/kg)
Current/Future

Native American

Maximum detected concentration and ProUCL recommended 95%, 97.5% or 99% UCL on the mean 
concentration measured in riparian soil samples collected from Ballard Mine sampling locations.

Table E-25
Summary of Tier II CTE Ballard Mine Human Health Risk Estimates  - Riparian Soil

IDEQ Point of Departure:
USEPA Risk Range:

The exposure point concentration (EPC) is the lower of the maximum detected concentration or 95%, 
97.5% or 99% UCL concentration.

Cumulative ILCR/HQ:



Tier II RME Ballard Mine Cancer Risk Calculation for a Current/Future Native American - Riparian Soil

Soil Soil Dust
Riparian Soil Ingestion Dermal Inhalation Pathway-Specific Cancer Risk Chemical-

Concentrationa Dose Dose Dose Soil Dust Specific
Analyte (mg/kg) (mg/kg-d) (mg/kg-d) (ug/m3) Oral Dermal Inhalation Ingestion Dermal Inhalation Risk

Arsenic 5.83 4.2E-06 3.1E-06 2.4E-08 1.5E+00 1.5E+00 4.3E-03 6.3E-06 4.6E-06 1.0E-10 1.1E-05

ILCR 1E-05
Notes:

a

b Doses and risks shown only for carcinogenic chemicals with available toxicity values.

1) Cancer risks are unitless values which represent the probability of incurring an adverse health effect.  They are calculated using the following formula:
Cancer Risk = Exposure Dose x Cancer Slope Factor or Cancer Risk = Exposure Concentration x Unit Risk Factor

% UCL percent upper confidence limit RME reasonable maximum exposure
ILCR incremental lifetime cancer risk URF unit risk factor
mg/kg milligrams per kilogram ug/m3 microgram per cubic meter
mg/kg-d milligrams per kilogram per day

Table E-26

Cancer Slope Factor
(mg/kg-d)-1 b

URF
(ug/m3)-1 b

Maximum detected concentration or ProUCL recommended 95%, 97.5% or 99% UCL on the mean concentration measured in riparian soil samples collected from Ballard 
Mine sampling locations.



Tier II RME Ballard Mine Noncancer Hazard Calculation for a Current/Future Native American - Riparian Soil

Soil Dust
Riparian Soil Ingestion Dermal Inhalation Pathway-Specific Hazard Chemical-

Concentrationa Dose Dose Dose Soil Dust Specific
Analyte (mg/kg) (mg/kg-d) (mg/kg-d) (mg/m3) Oral Dermal Inhalation Ingestion Dermal Inhalation HQ
Arsenic 5.83 9.9E-06 7.2E-06 5.6E-11 3.0E-04 3.0E-04 1.5E-05 3.3E-02 2.4E-02 3.7E-06 0.057
Vanadium 233 6.6E-04 8.9E-05 2.2E-09 5.0E-03 1.3E-04 1.0E-04 1.3E-01 6.9E-01 2.2E-05 0.82

HI 0.9

Notes:
a

b Doses and noncancer hazards shown only for noncarcinogenic chemicals with available toxicity values.

1)

% UCL percent upper confidence limit mg/kd-d milligrams per kilogram per day
HI hazard index mg/m3 milligram per cubic meter
HQ hazard quotient RfC reference concentration
mg/kg milligrams per kilogram RME reasonable maximum exposure

Table E-27

Reference Dose
(mg/kg-d) b

RfC
(mg/m3) b

Noncancer hazards are unitless values which represent the probability of incurring an adverse health effect.  They are calculated using the following formula:   Noncancer HQ = 
Exposure Dose/Reference dose or Exposure Concentration/Reference Concentration

Maximum detected concentration or ProUCL recommended 95%, 97.5% or 99% UCL on the mean concentration measured in riparian soil samples collected from Ballard Mine 
sampling locations.



Analyte Maximum 95% UCL EPCb ILCR HQ

Arsenic 8.91 5.83 5.83 1.1E-05 0.057
Vanadium 773 233 233 NA 0.82

1.E-05 0.9

10-5 1
10-6 - 10-4 1

Notes:
a

b

Bold indicates exceedence of the USEPA's risk management range and/or IDEQ's point of departure.

% UCL - percent upper confidence limit mg/kg - milligrams per kilogarm
HQ - hazard quotient NA - not applicable
IDEQ - Idaho Department of Environmental Quality USEPA - U. S. Environmental Protection Agency
ILCR - incremental lifetime cancer risk

Maximum detected concentration and ProUCL recommended 95%, 97.5% or 99% UCL on the mean 
concentration measured in riparian soil samples collected from Ballard Mine sampling locations.

Table E-28
Summary of Tier II RME Ballard Mine Human Health Risk Estimates  - Riparian Soil

IDEQ Point of Departure:
USEPA Risk Range:

The exposure point concentration (EPC) is the lower of the maximum detected concentration or 95%, 
97.5% or 99% UCL concentration.

Cumulative ILCR/HQ:

Concentrationa

(mg/kg)
Current/Future

Native American



TABLE E-29
Tier II CTE Ballard Mine Cancer Risk Calculation for a Current/Future Native American - Surface Water

VOC
Surface Water Ingestion Dermal Inhalation Chemical-
Concentrationa Dose Dose Concentration Specific

Analyte (mg/L) (mg/kg-d) (mg/kg-d) (ug/m3) Oral Dermal Inhalation Ingestion Dermal Inhalation Risk

Arsenic 0.012 4.8E-08 1.1E-08 NA 1.5E+00 1.5E+00 4.3E-03 7.2E-08 1.7E-08 NA 8.9E-08

ILCR 9E-08
Notes:

a

b Doses and risks shown only for carcinogenic chemicals with available toxicity values.

1) Cancer risks are unitless values which represent the probability of incurring an adverse health effect.  They are calculated using the following formula:
Cancer Risk = Exposure Dose x Cancer Slope Factor or Cancer Risk = Exposure Concentration x Unit Risk Factor

% UCL percent upper confidence limit NA not applicable
ILCR incremental lifetime cancer risk CTE central tendency exposure
mg/L milligrams per liter URF unit risk factor
mg/kg-d milligrams per kilogram per day ug/m3 microgram per cubic meter

URF
(ug/m3)-1 b

Pathway-Specific Cancer Risk
Cancer Slope 

Factor
(mg/kg-d)-1 b

Maximum detected concentration or ProUCL recommended 95%, 97.5% or 99% UCL on the mean concentration measured in surface water samples collected 
from Ballard Mine sampling locations.



TABLE E-30
Tier II CTE Ballard Mine Noncancer Hazard Calculation for a Current/Future Native American - Surface Water

VOC
Surface Water Ingestion Dermal Inhalation Pathway-Specific Hazard Chemical-
Concentrationa Dose Dose Concentration Specific

Analyte (mg/L) (mg/kg-d) (mg/kg-d) (mg/m3) Oral Dermal Inhalation Ingestion Dermal Inhalation HQ

Arsenic 0.0123 4.2E-07 9.9E-08 NA 3.0E-04 3.0E-04 1.5E-05 1.4E-03 3.3E-04 NA 0.0017

HI 0.002
Notes:

a

b Doses and noncancer hazards shown only for noncarcinogenic chemicals with available toxicity values.

1)

% UCL percent upper confidence limit mg/m3 milligram per cubic meter
HI hazard index NA not applicable
HQ hazard quotient RfC reference concentration
mg/kg milligrams per kilogram CTE central tendency exposure
mg/kd-d milligrams per kilogram per day

Reference Dose 
(mg/kg-d)

RfC
(mg/m3)

Noncancer hazards are unitless values which represent the probability of incurring an adverse health effect.  They are calculated using the following formula:
Noncancer HQ = Exposure Dose/Reference dose or Exposure Concentration/Reference Concentration

Maximum detected concentration or ProUCL recommended 95%, 97.5% or 99% UCL on the mean concentration measured in surface water samples collected
from Ballard Mine sampling locations.



Table E-31
Summary of Tier II CTE Ballard Mine Human Health Risk Estimates  - Surface Water

Analyte Maximum 95% UCL EPCb ILCR HQ
Arsenic 0.0556 0.0123 0.0123 8.9E-08 0.0017

9.E-08 0.002

10-5 1
10-6 - 10-4 1

Notes:
a

b

Bold indicates exceedence of the USEPA's risk management range and/or IDEQ's point of departure

% UCL - percent upper confidence limit ILCR - incremental lifetime cancer risk
HQ - hazard quotient mg/L - milligrams per liter
IDEQ - Idaho Department of Environmental Quality USEPA - U. S. Environmental Protection Agency

Cumulative ILCR/HQ:

Maximum detected concentration or ProUCL recommended 95%, 97.5% or 99% UCL on the mean 
concentration measured in surface water samples collected from Ballard Mine sampling locations.
The exposure point concentration (EPC) is the lower of the maximum detected concentration or ProUCL 
recommended 95%, 97.5% or 99% UCL concentration.

IDEQ Point of Departure:
USEPA Risk Range:

Concentrationa

(mg/L)
Current/Future

Native American



TABLE E-32
Tier II RME Ballard Mine Cancer Risk Calculation for a Current/Future Native American - Surface Water

VOC
Surface Water Ingestion Dermal Inhalation Chemical-
Concentrationa Dose Dose Concentration Specific

Analyte (mg/L) (mg/kg-d) (mg/kg-d) (ug/m3) Oral Dermal Inhalation Ingestion Dermal Inhalation Risk

Arsenic 0.0123 9.4E-07 3.5E-07 NA 1.5E+00 1.5E+00 4.3E-03 1.4E-06 5.2E-07 NA 1.9E-06

ILCR 2E-06
Notes:

a

b Doses and risks shown only for carcinogenic chemicals with available toxicity values.

1) Cancer risks are unitless values which represent the probability of incurring an adverse health effect.  They are calculated using the following formula:
Cancer Risk = Exposure Dose x Cancer Slope Factor or Cancer Risk = Exposure Concentration x Unit Risk Factor

% UCL percent upper confidence limit NA not applicable
ILCR incremental lifetime cancer risk RME reasonable maximum exposure
mg/L milligrams per liter URF unit risk factor
mg/kg-d milligrams per kilogram per day ug/m3 microgram per cubic meter

URF
(ug/m3)-1 b

Pathway-Specific Cancer RiskCancer Slope Factor 
(mg/kg-d)-1 b

Maximum detected concentration or ProUCL recommended 95%, 97.5% or 99% UCL on the mean concentration measured in surface water samples collected from 
Ballard Mine sampling locations.



TABLE E-33
Tier II RME Ballard Mine Noncancer Hazard Calculation for a Current/Future Native American - Surface Water

VOC
Surface Water Ingestion Dermal Inhalation Pathway-Specific Hazard Chemical-
Concentrationa Dose Dose Concentration Specific

Analyte (mg/L) (mg/kg-d) (mg/kg-d) (mg/m3) Oral Dermal Inhalation Ingestion Dermal Inhalation HQ

Arsenic 0.0123 2.2E-06 8.1E-07 NA 3.0E-04 3.0E-04 1.5E-05 7.3E-03 2.7E-03 NA 0.010

HI 0.01
Notes:

a

b Doses and noncancer hazards shown only for noncarcinogenic chemicals with available toxicity values.

1)

% UCL percent upper confidence limit mg/m3 milligram per cubic meter
HI hazard index NA not applicable
HQ hazard quotient RfC reference concentration
mg/kg milligrams per kilogram RME reasonable maximum exposure
mg/kd-d milligrams per kilogram per day

Reference Dose 
(mg/kg-d)

RfC
(mg/m3)

Noncancer hazards are unitless values which represent the probability of incurring an adverse health effect.  They are calculated using the following formula:
Noncancer HQ = Exposure Dose/Reference dose or Exposure Concentration/Reference Concentration

Maximum detected concentration or ProUCL recommended 95%, 97.5% or 99% UCL on the mean concentration measured in surface water samples collected 
from Ballard Mine sampling locations.



Table E-34
Summary of Tier II RME Ballard Mine Human Health Risk Estimates  - Surface Water

Analyte Maximum 95% UCL EPCb ILCR HQ
Arsenic 0.0556 0.0123 0.0123 1.9E-06 0.010

Cumulative ILCR/HQ 2.E-06 0.01

10-5 1
10-6 - 10-4 1

Notes:
a

b

Bold indicates exceedence of the USEPA's risk management range and/or IDEQ's point of departure

% UCL - percent upper confidence limit ILCR - incremental lifetime cancer risk
HQ - hazard quotient mg/L - milligrams per liter
IDEQ - Idaho Department of Environmental Quality USEPA - U. S. Environmental Protection Agency

Maximum detected concentration or ProUCL recommended 95%, 97.5% or 99% UCL on the mean 
concentration measured in surface water samples collected from Ballard Mine sampling locations.
The exposure point concentration (EPC) is the lower of the maximum detected concentration or ProUCL 
recommended 95%, 97.5% or 99% UCL concentration.

IDEQ Point of Departure:
USEPA Risk Range:

Concentrationa

(mg/L)
Current/Future

Native American



TABLE E-35
Tier II CTE Ballard Mine Cancer Risk Calculation for a Hypothetical Future Resident - Groundwater

VOC
Groundwater Ingestion Dermal Inhalation Chemical-

Concentrationa Dose Dose Concentration Specific
Analyte (mg/L) (mg/kg-d) (mg/kg-d) (ug/m3) Oral Dermal Inhalation Ingestion Dermal Inhalation Risk

Arsenic 0.0119 1.9E-05 1.0E-07 NA 1.5E+00 1.5E+00 4.3E-03 2.9E-05 1.6E-07 NA 2.9E-05

ILCR 3E-05
Notes:

a

b Doses and risks shown only for carcinogenic chemicals with available toxicity values.

1) Cancer risks are unitless values which represent the probability of incurring an adverse health effect.  They are calculated using the following formula:
Cancer Risk = Exposure Dose x Cancer Slope Factor or Cancer Risk = Exposure Concentration x Unit Risk Factor

% UCL percent upper confidence limit NA not applicable
ILCR incremental lifetime cancer risk CTE central tendency exposure
mg/L milligrams per liter URF unit risk factor
mg/kg-d milligrams per kilogram per day ug/m3 microgram per cubic meter

Cancer Slope Factor 
(mg/kg-d)-1 b

URF
(ug/m3)-1 b

Pathway-Specific Cancer Risk

Maximum detected concentration or ProUCL recommended 95%, 97.5% or 99% UCL on the mean concentration measured in groundwater samples collected from 
Ballard Mine sampling locations.



TABLE E-36
Tier II CTE Ballard Mine Noncancer Hazard Calculation for a Hypothetical Future Resident - Groundwater

VOC
Groundwater Ingestion Dermal Inhalation Pathway-Specific Hazard Chemical-

Concentrationa Dose Dose Concentration Specific
Analyte (mg/L) (mg/kg-d) (mg/kg-d) (mg/m3) Oral Dermal Inhalation Ingestion Dermal Inhalation HQ

Arsenic 0.0119 1.7E-04 9.2E-07 NA 3.0E-04 3.0E-04 1.5E-05 5.6E-01 3.1E-03 NA 0.56
Cadmium, w 0.00195 2.8E-05 1.5E-07 NA 5.0E-04 2.5E-05 1.0E-05 5.5E-02 6.0E-03 NA 0.061
Selenium 0.480 6.8E-03 3.7E-05 NA 5.0E-03 1.5E-03 2.0E-02 1.4E+00 2.5E-02 NA 1.4
Thallium 0.000286 4.0E-06 2.2E-08 NA 1.0E-05 1.0E-05 na 4.0E-01 2.2E-03 NA 0.41

HI 2
Notes:

a

b Doses and noncancer hazards shown only for noncarcinogenic chemicals with available toxicity values.

1)

% UCL percent upper confidence limit mg/m3 milligram per cubic meter
HI hazard index na not available
HQ hazard quotient NA not applicable
mg/kg milligrams per kilogram RfC reference concentration
mg/kd-d milligrams per kilogram per day CTE central tendency exposure

Reference Dose 
(mg/kg-d)

RfC
(mg/m3)

Noncancer hazards are unitless values which represent the probability of incurring an adverse health effect.  They are calculated using the following formula:
Noncancer HQ = Exposure Dose/Reference dose or Exposure Concentration/Reference Concentration

Maximum detected concentration or ProUCL recommended 95%, 97.5% or 99% UCL on the mean concentration measured in groundwater samples collected 
from Ballard Mine sampling locations.



TABLE E-37
Tier II CTE Ballard Mine Cancer Risk Calculation for a Current/Future Seasonal Rancher - Groundwater

VOC
Groundwater Ingestion Dermal Inhalation Chemical-

Concentrationa Dose Dose Concentration Specific
Analyte (mg/L) (mg/kg-d) (mg/kg-d) (ug/m3) Oral Dermal Inhalation Ingestion Dermal Inhalation Risk

Arsenic 0.0119 3.5E-06 1.8E-08 NA 1.5E+00 1.5E+00 4.3E-03 5.3E-06 2.7E-08 NA 5.3E-06

ILCR 5E-06
Notes:

a

b Doses and risks shown only for carcinogenic chemicals with available toxicity values.

1) Cancer risks are unitless values which represent the probability of incurring an adverse health effect.  They are calculated using the following formula:
Cancer Risk = Exposure Dose x Cancer Slope Factor or Cancer Risk = Exposure Concentration x Unit Risk Factor

% UCL percent upper confidence limit NA not applicable
ILCR incremental lifetime cancer risk CTE central tendency exposure
mg/L milligrams per liter URF unit risk factor
mg/kg-d milligrams per kilogram per day ug/m3 microgram per cubic meter

Cancer Slope Factor 
(mg/kg-d)-1 b

URF
(ug/m3)-1 b

Pathway-Specific Cancer Risk

Maximum detected concentration or ProUCL recommended 95%, 97.5% or 99% UCL on the mean concentration measured in groundwater samples collected from 
Ballard Mine sampling locations.



TABLE E-38
Tier II CTE Ballard Mine Noncancer Hazard Calculation for a Current/Future Seasonal Rancher - Groundwater

VOC
Groundwater Ingestion Dermal Inhalation Pathway-Specific Hazard Chemical-

Concentrationa Dose Dose Concentration Specific
Analyte (mg/L) (mg/kg-d) (mg/kg-d) (mg/m3) Oral Dermal Inhalation Ingestion Dermal Inhalation HQ

Arsenic 0.0119 3.9E-05 2.0E-07 NA 3.0E-04 3.0E-04 1.5E-05 1.3E-01 6.6E-04 NA 0.13
Cadmium, water 0.00195 6.3E-06 3.3E-08 NA 5.0E-04 2.5E-05 1.0E-05 1.3E-02 1.3E-03 NA 0.014
Selenium 0.480 1.6E-03 8.0E-06 NA 5.0E-03 1.5E-03 2.0E-02 3.1E-01 5.3E-03 NA 0.32
Thallium 0.000286 9.3E-07 4.8E-09 NA 1.0E-05 1.0E-05 na 9.3E-02 4.8E-04 NA 0.093

HI 1
Notes:

a

b Doses and noncancer hazards shown only for noncarcinogenic chemicals with available toxicity values.

1)

% UCL percent upper confidence limit mg/m3 milligram per cubic meter
HI hazard index na not available
HQ hazard quotient NA not applicable
mg/kg milligrams per kilogram RfC reference concentration
mg/kd-d milligrams per kilogram per day CTE central tendency exposure

Reference Dose 
(mg/kg-d)

RfC
(mg/m3)

Noncancer hazards are unitless values which represent the probability of incurring an adverse health effect.  They are calculated using the following formula:
Noncancer HQ = Exposure Dose/Reference dose or Exposure Concentration/Reference Concentration

Maximum detected concentration or ProUCL recommended 95%, 97.5% or 99% UCL on the mean concentration measured in groundwater samples collected from 
Ballard Mine sampling locations.



Table E-39
Summary of Tier II CTE Ballard Mine Human Health Risk Estimates  - Groundwater

Analyte Maximum 95% UCL EPCb ILCR HQ ILCR HQ

Arsenic 0.0267 0.0119 0.0119 2.9E-05 0.56 5.3E-06 0.13
Cadmium, water 0.0215 0.00195 0.00195 NA 0.061 NA 0.014
Selenium 3.20 0.480 0.480 NA 1.4 NA 0.32
Thallium 0.00110 0.000286 0.000286 NA 0.41 NA 0.093

3.E-05 2 5.E-06 1

10-5 1 10-5 1
10-6 - 10-4 1 10-6 - 10-4 1

Notes:
a

b

Bold indicates exceedence of the USEPA's risk management range and/or IDEQ's point of departure

% UCL - percent upper confidence limit
HQ - hazard quotient
IDEQ - Idaho Department of Environmental Quality
ILCR - incremental lifetime cancer risk

IDEQ Point of Departure:
USEPA Risk Range:

Concentrationa

(mg/L)
Hypothetical Future 

Resident
Current/Future Seasonal 

Rancher

Cumulative ILCR/HQ:

Maximum detected concentration or ProUCL recommended 95%, 97.5% or 99% UCL on the mean concentration 
measured in groundwater samples collected from Ballard Mine sampling locations.
The exposure point concentration (EPC) is the lower of the maximum detected concentration or ProUCL 
recommended 95%, 97.5% or 99% UCL concentration.



TABLE E-40
Tier II RME Ballard Mine Cancer Risk Calculation for a Hypothetical Future Resident - Groundwater

VOC
Groundwater Ingestion Dermal Inhalation Chemical-

Concentrationa Dose Dose Concentration Specific
Analyte (mg/L) (mg/kg-d) (mg/kg-d) (ug/m3) Oral Dermal Inhalation Ingestion Dermal Inhalation Risk

Arsenic 0.0119 2.1E-04 1.2E-06 NA 1.5E+00 1.5E+00 4.3E-03 3.1E-04 1.8E-06 NA 3.2E-04

ILCR 3E-04
Notes:

a

b Doses and risks shown only for carcinogenic chemicals with available toxicity values.

1) Cancer risks are unitless values which represent the probability of incurring an adverse health effect.  They are calculated using the following formula:
Cancer Risk = Exposure Dose x Cancer Slope Factor or Cancer Risk = Exposure Concentration x Unit Risk Factor

% UCL percent upper confidence limit NA not applicable
ILCR incremental lifetime cancer risk RME reasonable maximum exposure
mg/L milligrams per liter URF unit risk factor
mg/kg-d milligrams per kilogram per day ug/m3 microgram per cubic meter

Cancer Slope Factor 
(mg/kg-d)-1 b

URF
(ug/m3)-1 b

Pathway-Specific Cancer Risk

Maximum detected concentration or ProUCL recommended 95%, 97.5% or 99% UCL on the mean concentration measured in groundwater samples collected from 
Ballard Mine sampling locations.



TABLE E-41
Tier II RME Ballard Mine Noncancer Hazard Calculation for a Hypothetical Future Resident - Groundwater

VOC
Groundwater Ingestion Dermal Inhalation Pathway-Specific Hazard Chemical-

Concentrationa Dose Dose Concentration Specific
Analyte (mg/L) (mg/kg-d) (mg/kg-d) (mg/m3) Oral Dermal Inhalation Ingestion Dermal Inhalation HQ

Arsenic 0.0119 4.9E-04 2.8E-06 NA 3.0E-04 3.0E-04 1.5E-05 1.6E+00 9.4E-03 NA 1.6
Cadmium, wate 0.00195 8.0E-05 4.6E-07 NA 5.0E-04 2.5E-05 1.0E-05 1.6E-01 1.9E-02 NA 0.18
Selenium 0.480 2.0E-02 1.1E-04 NA 5.0E-03 1.5E-03 2.0E-02 3.9E+00 7.6E-02 NA 4.0
Thallium 0.000286 1.2E-05 6.8E-08 NA 1.0E-05 1.0E-05 na 1.2E+00 6.8E-03 NA 1.2

HI 7
Notes:

a

b Doses and noncancer hazards shown only for noncarcinogenic chemicals with available toxicity values.

1)

% UCL percent upper confidence limit mg/m3 milligram per cubic meter
HI hazard index na not available
HQ hazard quotient NA not applicable
mg/kg milligrams per kilogram RfC reference concentration
mg/kd-d milligrams per kilogram per day RME reasonable maximum exposure

Reference Dose 
(mg/kg-d)

RfC
(mg/m3)

Noncancer hazards are unitless values which represent the probability of incurring an adverse health effect.  They are calculated using the following formula:
Noncancer HQ = Exposure Dose/Reference dose or Exposure Concentration/Reference Concentration

Maximum detected concentration or ProUCL recommended 95%, 97.5% or 99% UCL on the mean concentration measured in groundwater samples collected from 
Ballard Mine sampling locations.



TABLE E-42
Tier II RME Ballard Mine Cancer Risk Calculation for a Current/Future Seasonal Rancher - Groundwater

VOC
Groundwater Ingestion Dermal Inhalation Chemical-

Concentrationa Dose Dose Concentration Specific
Analyte (mg/L) (mg/kg-d) (mg/kg-d) (ug/m3) Oral Dermal Inhalation Ingestion Dermal Inhalation Risk

Arsenic 0.0119 3.8E-05 2.6E-07 NA 1.5E+00 1.5E+00 4.3E-03 5.7E-05 3.9E-07 NA 5.8E-05

ILCR 6E-05
Notes:

a

b Doses and risks shown only for carcinogenic chemicals with available toxicity values.

1) Cancer risks are unitless values which represent the probability of incurring an adverse health effect.  They are calculated using the following formula:
Cancer Risk = Exposure Dose x Cancer Slope Factor or Cancer Risk = Exposure Concentration x Unit Risk Factor

% UCL percent upper confidence limit NA not applicable
ILCR incremental lifetime cancer risk RME reasonable maximum exposure
mg/L milligrams per liter URF unit risk factor
mg/kg-d milligrams per kilogram per day ug/m3 microgram per cubic meter

Cancer Slope Factor 
(mg/kg-d)-1 b

URF
(ug/m3)-1 b

Pathway-Specific Cancer Risk

Maximum detected concentration or ProUCL recommended 95%, 97.5% or 99% UCL on the mean concentration measured in groundwater samples collected from 
Ballard Mine sampling locations.



TABLE E-43
Tier II RME Ballard Mine Noncancer Hazard Calculation for a Current/Future Seasonal Rancher - Groundwater

VOC
Groundwater Ingestion Dermal Inhalation Pathway-Specific Hazard Chemical-

Concentrationa Dose Dose Concentration Specific
Analyte (mg/L) (mg/kg-d) (mg/kg-d) (mg/m3) Oral Dermal Inhalation Ingestion Dermal Inhalation HQ

Arsenic 0.0119 1.1E-04 7.7E-07 NA 3.0E-04 3.0E-04 1.5E-05 3.7E-01 2.6E-03 NA 0.38
Cadmium, water 0.00195 1.8E-05 1.3E-07 NA 5.0E-04 2.5E-05 1.0E-05 3.7E-02 5.0E-03 NA 0.042
Selenium 0.480 4.5E-03 3.1E-05 NA 5.0E-03 1.5E-03 2.0E-02 9.0E-01 2.1E-02 NA 0.92
Thallium 0.000286 2.7E-06 1.8E-08 NA 1.0E-05 1.0E-05 na 2.7E-01 1.8E-03 NA 0.27

HI 2
Notes:

a

b Doses and noncancer hazards shown only for noncarcinogenic chemicals with available toxicity values.

1)

% UCL percent upper confidence limit mg/m3 milligram per cubic meter
HI hazard index na not available
HQ hazard quotient NA not applicable
mg/kg milligrams per kilogram RfC reference concentration
mg/kd-d milligrams per kilogram per day RME reasonable maximum exposure

Reference Dose 
(mg/kg-d)

RfC
(mg/m3)

Noncancer hazards are unitless values which represent the probability of incurring an adverse health effect.  They are calculated using the following formula:
Noncancer HQ = Exposure Dose/Reference dose or Exposure Concentration/Reference Concentration

Maximum detected concentration or ProUCL recommended 95%, 97.5% or 99% UCL on the mean concentration measured in groundwater samples collected from 
Ballard Mine sampling locations.



Table E-44
Summary of Tier II RME Ballard Mine Human Health Risk Estimates  - Groundwater

Analyte Maximum 95% UCL EPCb ILCR HQ ILCR HQ
Arsenic 0.0267 0.0119 0.0119 3.2E-04 1.6 5.8E-05 0.38
Cadmium, water 0.0215 0.00195 0.00195 NA 0.18 NA 0.042
Selenium 3.20 0.480 0.480 NA 4.0 NA 0.92
Thallium 0.00110 0.000286 0.000286 NA 1.2 NA 0.27

3.E-04 7 6.E-05 2

10-5 1 10-5 1
10-6 - 10-4 1 10-6 - 10-4 1

Notes:
a

b

Bold indicates exceedence of the USEPA's risk management range and/or IDEQ's point of departure.

% UCL - percent upper confidence limit
HQ - hazard quotient
IDEQ - Idaho Department of Environmental Quality
ILCR - incremental lifetime cancer risk

Maximum detected concentration or ProUCL recommended 95%, 97.5% or 99% UCL on the mean concentration 
measured in groundwater samples collected from Ballard Mine sampling locations.
The exposure point concentration (EPC) is the lower of the maximum detected concentration or ProUCL recommended
95%, 97.5% or 99% UCL concentration.

Cumulative ILCR/HQ:

IDEQ Point of Departure:
USEPA Risk Range:

Concentrationa

(mg/L)
Hypothetical Future 

Resident
Current/Future Seasonal 

Rancher



Tier II CTE Ballard Mine Cancer Risk Calculation for a Current/Future Native American - Culturally Significant Plants - Upland Soil

Upland Soil Chemical-
Concentrationa Specific

Analyte (mg/kg) (mg/kg-d) (mg/kg-d) Oral Risk
Arsenic 21.8 5.89 0.486 6.8E-04 5.6E-05 1.5E+00 1.0E-03 8.4E-05 8.4E-05

ILCR 8E-05
Notes:

a

b Doses and risks shown only for carcinogenic chemicals with available toxicity values.
c Measured upland culturally significant plant data were used when available.

% UCL percent upper confidence limit mg/kg milligrams per kilogram
CTE central tendency exposure mg/kg-d milligrams per kilogram per day
ILCR incremental lifetime cancer risk

Modeled
Plant

Ingestion

MeasuredP
lant

Ingestion

Modeled
Plant

Ingestion
Dose

Measured
Plant

Ingestion
Dose

The lower of the maximum detected concentration and ProUCL recommended 95%, 97.5% or 99% UCL on the mean concentration measured in upland soil samples 
collected from Ballard Mine sampling locations.

Table E-45

Modeled Culturally 
Significant Plant 
Concentration

from Soil
(mg/kg)

Measured
Culturally
Significant

Plants
Concentration

(mg/kg)

Cancer Slope 
Factor

(mg/kg-d)-1 b

Pathway-Specific
Cancer Risk



Tier II CTE Ballard Mine Noncancer Hazard Calculation for a Current/Future Native American - Culturally Significant Plants - Upland Soil

Upland Soil Chemical-
Concentrationa Specific

Analyte (mg/kg) (mg/kg-d) (mg/kg-d) Oral HQ c

Antimony 4.89 1.52 na 1.5E-03 na 4.0E-04 3.8 na 3.8
Arsenic 21.8 5.89 0.486 5.9E-03 4.9E-04 3.0E-04 20 1.6 1.6
Cadmium, soil 37.6 14.5 0.773 1.5E-02 7.8E-04 1.0E-03 15 0.78 0.78
Cobalt 7.62 2.02 na 2.0E-03 na 3.0E-04 6.8 na 6.77
Manganese 715 231 61.1 2.3E-01 6.2E-02 1.4E-01 1.7 0.44 0.44
Selenium 53.5 14.3 41.8 1.4E-02 4.2E-02 5.0E-03 2.9 8.4 8.4
Thallium 1.20 0.313 0.00493 3.2E-04 5.0E-06 1.0E-05 32 0.50 0.50
Uranium 38.3 10.0 na 1.0E-02 na 6.0E-04 16.8 na 17

HI 39

Notes:
a

b Doses and noncancer hazards shown only for noncarcinogenic chemicals with available toxicity values.
c Measured upland culturally significant plant data were used when available.

% UCL percent upper confidence limit mg/kg milligrams per kilogram
CTE central tendency exposure mg/kd-d milligrams per kilogram per day
HI hazard index na not available
HQ hazard quotient

Measured 
Plant 

Ingestion 

Modeled 
Plant 

Ingestion 
Dose

Measured 
Plant 

Ingestion 
Dose

Reference 
Dose

(mg/kg-d) b

The lower of the maximum detected concentration and ProUCL recommended 95%, 97.5% or 99% UCL on the mean concentration measured in upland soil samples 
collected from Ballard Mine sampling locations.

Table E-46

Modeled 
Culturally 

Significant Plant 
Concentration 

from Soil
(mg/kg)

Measured 
Culturally 
Significant 

Plants 
Concentration

(mg/kg)

Pathway-Specific Hazard

Modeled 
Plant 

Ingestion 



Modeled 
Culturally 
Significant 

Plants 
Concentration 

(mg/kg)

Measured 
Culturally 
Significant 

Plants 
Concentration 

(mg/kg)
Analyte Maximum 95% UCL EPCb EPCc EPCd ILCRe HQe

Antimony 10.9 4.89 4.89 1.52 na NA 3.8
Arsenic 45.5 21.8 21.8 5.89 0.486 8.4E-05 1.6
Cadmium, soil 167 37.6 37.6 14.5 0.773 NA 0.78
Cobalt 25.6 7.62 7.62 2.02 na NA 6.77
Manganese 5,180 715 715 231 61.1 NA 0.44
Selenium 209 53.5 53.5 14.3 41.8 NA 8.4
Thallium 3.68 1.20 1.20 0.313 0.00493 NA 0.50
Uranium 87.1 38.3 38.3 10.0 na NA 17

8.E-05 39

10-5 1
10-6 - 10-4 1

Notes:
a

b

c

d

e

Bold indicates exceedence of the USEPA's risk management range and/or IDEQ's point of departure.

% UCL - percent upper confidence limit ILCR - incremental lifetime cancer risk
CTE - central tendency exposure mg/kg - milligrams per kilogarm
EPC - exposure point concentration NA - not applicable
HQ - hazard quotient na - not available
IDEQ - Idaho Department of Environmental Quality USEPA - U. S. Environmental Protection Agency

The ILCR and HQ estimates were based on measured plant data, where available.

Upland Soil 
Concentrationa

(mg/kg)
Current/Future 

Native American

Table E-47
Summary of Tier II CTE Ballard Mine Human Health Risk Estimates  - Culturally Significant Plants - Upland Soil

The lower of the maximum detected concentration and ProUCL recommended 95%, 97.5% or 99% UCL on the mean 
concentration measured in culturally significant plants samples in wet weight. The dry weight culturally significant 
plants data were converted to wet weight using an average moisture content of 66 percent.

The culturally significant plants EPC was modeled from the upland soil EPC using soil-to-plant uptake factors.

Cumulative ILCR/HQ:

IDEQ Point of Departure:
USEPA Risk Range:

The lower of the maximum detected concentration and ProUCL recommended 95%, 97.5% or 99% UCL on the mean 
concentration measured in upland soil samples collected from Ballard Mine sampling locations.

Maximum detected concentration and ProUCL recommended 95%, 97.5% or 99% UCL on the mean concentration 
measured in upland soil samples collected from Ballard Mine sampling locations.



Tier II CTE Ballard Mine Cancer Risk Calculation for a Current/Future Native American - Culturally Significant Plants - Riparian Soil

Riparian Soil Chemical-
Concentrationa Specific

Analyte (mg/kg) (mg/kg-d) (mg/kg-d) Oral Risk c

Arsenic 5.83 1.57 na 1.8E-04 na 1.5E+00 2.7E-04 na 2.7E-04
ILCR 3E-04

Notes:
a

b Doses and risks shown only for carcinogenic chemicals with available toxicity values.
c Measured riparian plant data were used when available.

% UCL percent upper confidence limit mg/kg milligrams per kilogram
CTE central tendency exposure mg/kg-d milligrams per kilogram per day
ILCR incremental lifetime cancer risk na not available

Modeled
Plant

Ingestion
Dose

Measured
Plant

Ingestion
Dose

The lower of the maximum detected concentration and ProUCL recommended 95%, 97.5% or 99% UCL on the mean concentration measured in Riparian Soil samples 
collected from Ballard Mine sampling locations.

Table E-48

Modeled Culturally 
Significant Plant 
Concentration

from Soil
(mg/kg)

Measured
Riparian Plants 
Concentration

(mg/kg)

Cancer Slope 
Factor

(mg/kg-d)-1 b

Pathway-Specific
Cancer Risk

Modeled
Plant

Ingestion

MeasuredP
lant

Ingestion



Tier II CTE Ballard Mine Noncancer Hazard Calculation for a Current/Future Native American - Culturally Significant Plants - Riparian Soil

Riparian Soil Chemical-
Concentrationa Specific

Analyte (mg/kg) (mg/kg-d) (mg/kg-d) Oral HQ c

Antimony 4.62 1.43 na 1.4E-03 na 4.0E-04 3.6E+00 na 3.6
Arsenic 5.83 1.57 na 1.6E-03 na 3.0E-04 5.3E+00 na 5.3
Cadmium, soil 25.4 9.76 0.651 9.8E-03 6.6E-04 1.0E-03 9.8E+00 6.6E-01 0.66
Cobalt 6.03 1.60 na 1.6E-03 na 3.0E-04 5.4E+00 na 5.4
Manganese 567 183 na 1.8E-01 na 1.4E-01 1.3E+00 na 1.3
Molybdenum 16.4 5.30 4.88 5.3E-03 4.9E-03 5.0E-03 1.1E+00 9.8E-01 0.98
Nickel 281 77.2 na 7.8E-02 na 2.0E-02 3.9E+00 na 3.9
Selenium 89.5 23.8 5.47 2.4E-02 5.5E-03 5.0E-03 4.8E+00 1.1E+00 1.1
Thallium 0.376 0.0981 na 9.9E-05 na 1.0E-05 9.9E+00 na 9.9
Vanadium 233 60.9 na 6.1E-02 na 5.0E-03 1.2E+01 na 12

HI 44

Notes:
a

b Doses and noncancer hazards shown only for noncarcinogenic chemicals with available toxicity values.
c Measured riparian plant data were used when available.

% UCL percent upper confidence limit mg/kg milligrams per kilogram
HI hazard index mg/kd-d milligrams per kilogram per day
HQ hazard quotient na not available

Measured
Plant

Ingestion

Modeled
Plant

Ingestion
Dose

Measured
Plant

Ingestion
Dose

Reference
Dose

(mg/kg-d) b

The lower of the maximum detected concentration and ProUCL recommended 95%, 97.5% or 99% UCL on the mean concentration measured in Riparian Soil samples 
collected from Ballard Mine sampling locations.

Table E-49

Modeled
Culturally

Significant Plant 
Concentration

from Soil
(mg/kg)

Measured
Riparian Plants 
Concentration

(mg/kg)

Pathway-Specific Hazard

Modeled
Plant

Ingestion



Modeled
Culturally 
Significant 

Plants 
Concentration 

(mg/kg)

Measured 
Riparian Plants 
Concentration 

(mg/kg)
Analyte Maximum 95% UCL EPCb EPCc EPCd ILCRe HQe

Antimony 6.40 4.62 4.62 1.43 na NA 3.6
Arsenic 8.91 5.83 5.83 1.57 na 2.7E-04 5.3
Cadmium, soil 131 25.4 25.4 9.76 0.651 NA 0.66
Cobalt 7.78 6.03 6.03 1.60 na NA 5.4
Manganese 876 567 567 183 na NA 1.3
Molybdenum 48.6 16.4 16.4 5.30 4.88 NA 0.98
Nickel 1,620 281 281 77.2 na NA 3.9
Selenium 570 89.5 89.5 23.8 5.47 NA 1.1
Thallium 0.681 0.376 0.376 0.0981 na NA 9.9
Vanadium 773 233 233 60.9 na NA 12

3.E-04 44

10-5 1
10-6 - 10-4 1

Notes:
a

b

c

d

e

Bold indicates exceedence of the USEPA's risk management range and/or IDEQ's point of departure.

% UCL - percent upper confidence limit ILCR - incremental lifetime cancer risk
CTE - central tendency expsure mg/kg - milligrams per kilogarm
EPC - exposure point concentration NA - not applicable
HQ - hazard quotient na - not available
IDEQ - Idaho Department of Environmental Quality USEPA - U. S. Environmental Protection Agency

The ILCR and HQ estimates were based on measured plant data, where available.

Riparian Soil 
Concentrationa

(mg/kg)
Current/Future 

Native American

Table E-50
Summary of Tier II CTE Ballard Mine Human Health Risk Estimates - Culturally Significant Plants - Riparian Soil

The lower of the maximum detected concentration and ProUCL recommended 95%, 97.5% or 99% UCL on the mean 
concentration measured in riparian plant samples in wet weight. The dry weight riparian plant data were converted to 
wet weight using an average moisture content of 66 percent.

The culturally significant plants EPC was modeled from the Riparian Soil EPC using soil-to-plant uptake factors.

Cumulative ILCR/HQ:

IDEQ Point of Departure:
USEPA Risk Range:

The lower of the maximum detected concentration and ProUCL recommended 95%, 97.5% or 99% UCL on the mean 
concentration measured in Riparian Soil samples collected from Ballard Mine sampling locations.

Maximum detected concentration and ProUCL recommended 95%, 97.5% or 99% UCL on the mean concentration 
measured in Riparian Soil samples collected from Ballard Mine sampling locations.



Tier II RME Ballard Mine Cancer Risk Calculation for a Current/Future Native American - Culturally Significant Plants - Upland Soil

Upland Soil Chemical-
Concentrationa Specific

Analyte (mg/kg) (mg/kg-d) (mg/kg-d) Oral Risk c

Arsenic 21.8 5.89 0.486 1.3E-02 1.1E-03 1.5E+00 2.0E-02 1.6E-03 1.6E-03
ILCR 2E-03

Notes:
a

b Doses and risks shown only for carcinogenic chemicals with available toxicity values.
c Measured riparian culturally significant plant data were used when available.

% UCL percent upper confidence limit mg/kg-d milligrams per kilogram per day
ILCR incremental lifetime cancer risk RME reasonable maximum exposure
mg/kg milligrams per kilogram

Measured
Plant

Ingestion
Dose

Modeled
Plant

Ingestion
Dose

The lower of the maximum detected concentration and ProUCL recommended 95%, 97.5% or 99% UCL on the mean concentration measured in upland soil samples 
collected from Ballard Mine sampling locations.

Table E-51

Modeled Culturally 
Significant Plant 
Concentration

from Soil
(mg/kg)

Measured
Culturally
Significant

Plants
Concentration

(mg/kg)

Cancer Slope 
Factor

(mg/kg-d)-1 b

Pathway-Specific
Cancer Risk

Modeled
Plant

Ingestion

MeasuredP
lant

Ingestion



Tier II RME Ballard Mine Noncancer Hazard Calculation for a Current/Future Native American - Culturally Significant Plants - Upland Soil

Upland Soil Chemical-
Concentrationa Specific

Analyte (mg/kg) (mg/kg-d) (mg/kg-d) Oral HQ
Antimony 4.89 1.52 na 7.9E-03 na 4.0E-04 20 na 20
Arsenic 21.8 5.89 0.486 3.1E-02 2.5E-03 3.0E-04 102 8.4 8.4
Cadmium, soil 37.6 14.5 0.77 7.5E-02 4.0E-03 1.0E-03 75 4.0 4.0
Cobalt 7.62 2.02 0.0670 1.1E-02 3.5E-04 3.0E-04 35 1.2 1.2
Manganese 715 231 61.1 1.2E+00 3.2E-01 1.4E-01 8.6 2.3 2.3
Selenium 53.5 14.3 41.8 7.4E-02 2.2E-01 5.0E-03 15 43.5 44
Thallium 1.20 0.313 0.00493 1.6E-03 2.6E-05 1.0E-05 163 2.6 2.6
Uranium 38.3 10.0 na 5.2E-02 na 6.0E-04 87 na 87

HI 169

Notes:
a

b Doses and noncancer hazards shown only for noncarcinogenic chemicals with available toxicity values.
c Measured riparian culturally significant plant data were used when available.

% UCL percent upper confidence limit mg/kg milligrams per kilogram
HI hazard index mg/kd-d milligrams per kilogram per day
HQ hazard quotient na not available

Measured 
Plant 

Ingestion 

Modeled 
Plant 

Ingestion 
Dose

Measured 
Plant 

Ingestion 
Dose

Reference 
Dose

(mg/kg-d) b

The lower of the maximum detected concentration and ProUCL recommended 95%, 97.5% or 99% UCL on the mean concentration measured in upland soil samples 
collected from Ballard Mine sampling locations.

Table E-52

Modeled 
Culturally 

Significant Plant 
Concentration 

from Soil
(mg/kg)

Measured 
Culturally 
Significant 

Plants 
Concentration

(mg/kg)

Pathway-Specific Hazard

Modeled 
Plant 

Ingestion 



Modeled 
Culturally 
Significant 

Plants 
Concentration 

(mg/kg)

Measured 
Culturally 
Significant 

Plants 
Concentration 

(mg/kg)
Analyte Maximum 95% UCL EPCb EPCc EPCd ILCRe HQe

Antimony 10.9 4.89 4.89 1.52 na NA 20
Arsenic 45.5 21.8 21.8 5.89 0.486 1.6E-03 8.4
Cadmium, soil 167 37.6 37.6 14.5 0.77 NA 4.0
Cobalt 25.6 7.62 7.62 2.02 0.0670 NA 1.2
Manganese 5,180 715 715 231 61.1 NA 2.3
Selenium 209 53.5 53.5 14.3 41.8 NA 44
Thallium 3.68 1.20 1.20 0.313 0.00493 NA 2.6
Uranium 87.1 38.3 38.3 10.0 na NA 87

2.E-03 169

10-5 1
10-6 - 10-4 1

Notes:
a

b

c

d

e

Bold indicates exceedence of the USEPA's risk management range and/or IDEQ's point of departure.

% UCL - percent upper confidence limit mg/kg - milligrams per kilogarm
EPC - exposure point concentration NA - not applicable
HQ - hazard quotient na - not available
IDEQ - Idaho Department of Environmental Quality RME - reasonable maximum exposure
ILCR - incremental lifetime cancer risk USEPA - U. S. Environmental Protection Agency

Maximum detected concentration and ProUCL recommended 95%, 97.5% or 99% UCL on the mean concentration 
measured in upland soil samples collected from Ballard Mine sampling locations.

Upland Soil 
Concentrationa

(mg/kg)
Current/Future 

Native American

The ILCR and HQ estimates were based on measured plant data, where available.

Table E-53
Summary of Tier II RME Ballard Mine Human Health Risk Estimates  - Culturally Significant Plants - Upland Soil

The lower of the maximum detected concentration and ProUCL recommended 95%, 97.5% or 99% UCL on the mean 
concentration measured in culturally significant plants samples in wet weight. The dry weight culturally significant 
plants data were converted to wet weight using an average moisture content of 66 percent.

The culturally significant plants EPC was modeled from the upland soil EPC using soil-to-plant uptake factors.

Cumulative ILCR/HQ:

IDEQ Point of Departure:
USEPA Risk Range:

The lower of the maximum detected concentration and ProUCL recommended 95%, 97.5% or 99% UCL on the mean 
concentration measured in upland soil samples collected from Ballard Mine sampling locations.



Tier II RME Ballard Mine Cancer Risk Calculation for a Current/Future Native American - Culturally Significant Plants - Riparian Soil

Riparian Soil Chemical-
Concentrationa Specific

Analyte (mg/kg) (mg/kg-d) (mg/kg-d) Oral Risk c

Arsenic 5.83 1.57 na 3.5E-03 NA 1.5E+00 5.3E-03 na 5.3E-03
ILCR 5E-03

Notes:
a

b Doses and risks shown only for carcinogenic chemicals with available toxicity values.
c Measured riparian culturally significant plant data were used when available.

% UCL percent upper confidence limit mg/kg-d milligrams per kilogram per day
ILCR incremental lifetime cancer risk na not available
mg/kg milligrams per kilogram RME reasonable maximum exposure

The lower of the maximum detected concentration and ProUCL recommended 95%, 97.5% or 99% UCL on the mean concentration measured in Riparian Soil samples 
collected from Ballard Mine sampling locations.

Table E-54

Modeled Culturally 
Significant Plant 
Concentration

from Soil
(mg/kg)

Measured
Riparian Plants 
Concentration

(mg/kg)

Cancer Slope 
Factor

(mg/kg-d)-1 b

Pathway-Specific
Cancer Risk

Modeled
Plant

Ingestion

MeasuredP
lant

Ingestion

Modeled
Plant

Ingestion
Dose

Measured
Plant

Ingestion
Dose



Tier II RME Ballard Mine Noncancer Hazard Calculation for a Current/Future Native American - Culturally Significant Plants - Riparian Soil

Riparian Soil Chemical-
Concentrationa Specific

Analyte (mg/kg) (mg/kg-d) (mg/kg-d) Oral HQ c

Antimony 4.62 1.43 na 7.5E-03 na 4.0E-04 19 na 19
Arsenic 5.83 1.57 na 8.2E-03 na 3.0E-04 27 na 27
Cadmium, soil 25.4 9.76 0.651 5.1E-02 3.4E-03 1.0E-03 51 3.4 3.4
Cobalt 6.03 1.60 na 8.3E-03 na 3.0E-04 28 na 28
Manganese 567 183 na 9.5E-01 na 1.4E-01 6.8 na 6.8
Molybdenum 16.4 5.30 4.88 2.8E-02 2.5E-02 5.0E-03 5.5 5.1 5.1
Nickel 281 77.2 na 4.0E-01 na 2.0E-02 20 na 20
Selenium 89.5 23.8 5.47 1.2E-01 2.8E-02 5.0E-03 25 5.7 5.7
Thallium 0.376 0.0981 na 5.1E-04 na 1.0E-05 51 na 51
Vanadium 233 60.9 na 3.2E-01 na 5.0E-03 63 na 63

HI 229

Notes:
a

b Doses and noncancer hazards shown only for noncarcinogenic chemicals with available toxicity values.
c Measured riparian culturally significant plant data were used when available.

% UCL percent upper confidence limit mg/kd-d milligrams per kilogram per day
HI hazard index na not available
HQ hazard quotient RME reasonable maximum exposure
mg/kg milligrams per kilogram

Measured
Plant

Ingestion
Dose

Reference
Dose

(mg/kg-d) b

The lower of the maximum detected concentration and ProUCL recommended 95%, 97.5% or 99% UCL on the mean concentration measured in Riparian Soil samples 
collected from Ballard Mine sampling locations.

Table E-55

Modeled
Culturally

Significant Plant 
Concentration

from Soil
(mg/kg)

Measured
Culturally
Significant

Plants
Concentration

(mg/kg)

Pathway-Specific Hazard

Modeled
Plant

Ingestion

Measured
Plant

Ingestion

Modeled
Plant

Ingestion
Dose



Modeled
Culturally 
Significant 

Plants 
Concentration 

(mg/kg)

Measured 
Riparian Plants 
Concentration 

(mg/kg)
Analyte Maximum 95% UCL EPCb EPCc EPCd ILCRe HQe

Antimony 6.40 4.62 4.62 1.43 na NA 19
Arsenic 8.91 5.83 5.83 1.57 na 5.3E-03 27
Cadmium, soil 131 25.4 25.4 9.76 0.651 NA 3.4
Cobalt 7.78 6.03 6.03 1.60 na NA 28
Manganese 876 567 567 183 na NA 6.8
Molybdenum 48.6 16.4 16.4 5.30 4.88 NA 5.1
Nickel 1,620 281 281 77.2 na NA 20
Selenium 570 89.5 89.5 23.8 5.47 NA 5.7
Thallium 0.681 0.376 0.376 0.0981 na NA 51
Vanadium 773 233 233 60.9 na NA 63

5.E-03 229

10-5 1
10-6 - 10-4 1

Notes:
a

b

c

d

e

Bold indicates exceedence of the USEPA's risk management range and/or IDEQ's point of departure.

% UCL - percent upper confidence limit mg/kg - milligrams per kilogarm
EPC - exposure point concentration NA - not applicable
HQ - hazard quotient na - not available
IDEQ - Idaho Department of Environmental Quality RME - reasonable maximum exposure
ILCR - incremental lifetime cancer risk USEPA - U. S. Environmental Protection Agency

Riparian Soil 
Concentrationa

(mg/kg)
Current/Future 

Native American

Table E-56
Summary of Tier II RME Ballard Mine Human Health Risk Estimates  - Culturally Significant Plants - Riparian Soil

The ILCR and HQ estimates were based on measured plant data, where available.

The lower of the maximum detected concentration and ProUCL recommended 95%, 97.5% or 99% UCL on the mean 
concentration measured in riparian plant samples in wet weight. The dry weight riparian plant data were converted to 
wet weight using an average moisture content of 66 percent.

The culturally significant plants EPC was modeled from the Riparian Soil EPC using soil-to-plant uptake factors.

Cumulative ILCR/HQ:

IDEQ Point of Departure:
USEPA Risk Range:

The lower of the maximum detected concentration and ProUCL recommended 95%, 97.5% or 99% UCL on the mean 
concentration measured in Riparian Soil samples collected from Ballard Mine sampling locations.

Maximum detected concentration and ProUCL recommended 95%, 97.5% or 99% UCL on the mean concentration 
measured in Riparian Soil samples collected from Ballard Mine sampling locations.



Tier II CTE Ballard Mine Cancer Risk Calculation for a Hypothetical Future Resident - Fruits and Vegetables - Upland Soil and Groundwater

Total
Plant

Upland Soil Groundwater Ingestion Chemical-
Concentrationa Concentrationa Dose Specific

Analyte (mg/kg) (mg/L) (mg/kg-d) Oral Risk
Arsenic 21.8 0.0119 5.89 0.158 0.506 0.664 7.6E-05 1.5E+00 1.1E-04

ILCR 1E-04
Notes:

a

b

c Doses and risks shown only for carcinogenic chemicals with available toxicity values.

% UCL percent upper confidence limit mg/kg milligrams per kilogram
CTE central tendency exposure mg/kd-d milligrams per kilogram per day
ILCR incremental lifetime cancer risk mg/L milligrams per liter

For an analyte that is only a chemical of potential concern (COPC) in soil, measured non-culturally significant plant concentration, when available, was used to represent the fruits 
and vegetables concentration.  If an analyte is a COPCs in groundwater, the total fruits and vegetables concentration is equal to the modeled concentration from groundwater plus 
either the measured non-culturally significant plant concentration when available, or the modeled concentration from soil.

Measured
Non-Culturally

Significant
Plants

Concentration
(mg/kg)

The lower of the maximum detected concentration or ProUCL recommended 95%, 97.5% or 99% UCL on the mean concentration measured in upland soil and groundwater 
samples collected from Ballard Mine sampling locations.

Table E-57

Modeled Fruits 
and Vegetables 
Concentration

from
Soil

(mg/kg)

Modeled Fruits 
and Vegetables 
Concentration

from
Groundwater

(mg/kg)

Total Fruits and 
Vegetables

Concentration b

(mg/kg)

Cancer Slope 
Factor

(mg/kg-d)-1 c



Tier II CTE Ballard Mine Noncancer Hazard Calculation for a Hypothetical Future Resident - Fruits and Vegetables - Upland Soil and Groundwater

Total
Plant

Upland Soil Groundwater Ingestion Chemical-
Concentrationa Concentrationa Dose Specific

Analyte (mg/kg) (mg/L) (mg/kg-d) Oral HQ
Antimony 4.89 NA 1.52 NA na 1.52 1.5E-03 4.0E-04 3.8
Arsenic 21.8 0.0119 5.89 0.158 0.506 0.664 6.7E-04 3.0E-04 2.2
Cadmium, soil 37.6 0.00195 14.5 0.0339 0.458 0.492 5.0E-04 1.0E-03 0.50
Cobalt 7.62 NA 2.02 NA 0.0439 0.0439 4.4E-05 3.0E-04 0.15
Manganese 715 0.337 231 5.11 12.0 17.2 1.7E-02 1.4E-01 0.12
Molybdenum 20.0 NA 6.45 NA 7.32 7.32 7.4E-03 5.0E-03 1.5
Nickel 205 NA 56.5 NA 1.90 1.90 1.9E-03 2.0E-02 0.096
Selenium 53.5 0.480 14.3 6.32 14.2 20.5 2.1E-02 5.0E-03 4.1
Thallium 1.20 0.000286 0.313 0.00370 0.0517 0.0554 5.6E-05 1.0E-05 5.6
Vanadium 239 NA 62.5 NA 0.428 0.428 4.3E-04 5.0E-03 0.086

HI 18

Notes:
a

b

c Doses and noncancer hazards shown only for noncarcinogenic chemicals with available toxicity values.

% UCL percent upper confidence limit mg/kd-d milligrams per kilogram per day
CTE central tendency exposure mg/L milligrams per liter
HI hazard index NA not applicable
HQ hazard quotient na not available
mg/kg milligrams per kilogram

For an analyte that is only a chemical of potential concern (COPC) in soil, measured non-culturally significant plant concentration, when available, was used to represent the fruits 
and vegetables concentration.  If an analyte is a COPCs in groundwater, the total fruits and vegetables concentration is equal to the modeled concentration from groundwater plus 
either the measured non-culturally significant plant concentration when available, or the modeled concentration from soil.

Measured Non-
Culturally
Significant

Plants
Concentration

(mg/kg)

The lower of the maximum detected concentration or ProUCL recommended 95%, 97.5% or 99% UCL on the mean concentration measured in upland soil and groundwater samples 
collected from Ballard Mine sampling locations.

Table E-58

Modeled Fruits 
and Vegetables 
Concentration

from
Soil

(mg/kg)

Modeled Fruits 
and Vegetables 
Concentration

from
Groundwater

(mg/kg)

Total Fruits and 
Vegetables

Concentration b

(mg/kg)

Reference
Dose

(mg/kg-d) c



Modeled Total 
Fruits and 
Vegetables 

Concentration 
(mg/kg)

Measured 
Non-Culturally 

Significant Plants 
Concentration 

(mg/kg)

Analyte Maximum 95% UCL EPCb Maximum 95% UCL EPCc EPCd EPCe ILCRf HQf

Antimony 10.9 4.89 4.89 NA NA NA 1.52 na NA 3.8
Arsenic 45.5 21.8 21.8 0.0267 0.0119 0.0119 0.664 0.506 1.1E-04 2.2
Cadmium, soil 167 37.6 37.6 0.0215 0.00195 0.00195 0.492 0.458 NA 0.50
Chromium, total NA NA NA NA NA NA 0.873 0.873 NA NA
Cobalt 25.6 7.62 7.62 NA NA NA 0.0439 0.0439 NA 0.15
Manganese 5,180 715 715 1.81 0.337 0.337 17.2 12.0 NA 0.12
Molybdenum 48.7 20.0 20.0 NA NA NA 7.32 7.32 NA 1.5
Nickel 635 205.4 205.4 NA NA NA 1.90 1.90 NA 0.096
Selenium 209 53.5 53.5 3.20 0.480 0.480 20.5 14.2 NA 4.1
Thallium 3.68 1.20 1.20 0.00110 0.000286 0.000286 0.0554 0.0517 NA 5.6
Uranium NA NA NA NA NA NA 0.0435 0.0435 NA NA
Vanadium 808 239 239 NA NA NA 0.428 0.428 NA 0.086

1.E-04 18

10-5 1
10-6 - 10-4 1

Notes:
a

b

d

e

f

Bold indicates exceedence of the USEPA's risk management range and/or IDEQ's point of departure.

% UCL - percent upper confidence limit mg/kg - milligrams per kilogarm
CTE - central tendency exposure mg/L - milligrams per liter
EPC - exposure point concentration NA - not applicable
HQ - hazard quotient na - not available
IDEQ - Idaho Department of Environmental Quality USEPA - U. S. Environmental Protection Agency

Table E-59
Summary of Tier II CTE Ballard Mine Human Health Risk Estimates  - Fruits and Vegetables - Upland Soil and Groundwater

The lower of the maximum detected concentration and ProUCL recommended 95%, 97.5% or 99% UCL on the mean concentration measured in non-culturally significant 
plant samples in wet weight. The dry weight non-culturally significant data were converted to wet weight using an average moisture content of 66 percent.

The fruits and vegetables EPC was modeled from the upland soil and groundwater EPC using plant uptake factors.

Cumulative ILCR/HQ:

IDEQ Point of Departure:
USEPA Risk Range:

The ILCR and HQ estimates were based on measured plant data, where available.

Groundwater
Concentrationa

(mg/L)
Hypothetical Future 

Resident

Upland Soil 
Concentrationa

(mg/kg)

Maximum detected concentration and ProUCL recommended 95%, 97.5% or 99% UCL on the mean concentration measured in upland soil and groundwater samples 
collected from Ballard Mine sampling locations.
The soil EPC used to model fruits and vegetables concentration is the lower of the maximum detected concentration and the ProUCL recommended 95%, 97.5% or 99% UCL 
concentration.

LCR - incremental lifetime cancer risk



Tier II RME Ballard Mine Noncancer Hazard Calculation for a Hypothetical Future Resident - Fruits and Vegetables - Upland Soil and Groundwater

Total

Plant

Upland Soil Groundwater Ingestion Chemical-

Concentration
a

Concentration
a

Dose Specific

Analyte (mg/kg) (mg/L) (mg/kg-d) Oral HQ

Antimony 4.89 NA 1.52 NA na 1.52 7.9E-03 4.0E-04 20

Arsenic 21.8 0.0119 5.89 0.158 0.506 0.664 3.5E-03 3.0E-04 12

Cadmium, soil 37.6 0.00195 14.5 0.0339 0.458 0.492 2.6E-03 1.0E-03 2.6

Cobalt 7.62 NA 2.02 NA 0.0439 0.0439 2.3E-04 3.0E-04 0.76
Manganese 715 0.337 231 5.11 12.0 17.2 8.9E-02 1.4E-01 0.64
Molybdenum 20.0 NA 6.45 NA 7.32 7.32 3.8E-02 5.0E-03 7.6

Nickel 205 NA 56.5 NA 1.90 1.90 9.9E-03 2.0E-02 0.49
Selenium 53.5 0.480 14.3 6.32 14.2 20.5 1.1E-01 5.0E-03 21

Thallium 1.20 0.000286 0.313 0.00370 0.0517 0.0554 2.9E-04 1.0E-05 29

Uranium 38.3 NA 10.0 NA 0.0435 0.0435 2.3E-04 6.0E-04 0.38
Vanadium 239 NA 62.5 NA 0.428 0.428 2.2E-03 5.0E-03 0.45

HI 94

Notes:
a

b

c Doses and noncancer hazards shown only for noncarcinogenic chemicals with available toxicity values.

% UCL percent upper confidence limit mg/L milligrams per liter
HI hazard index NA not applicable
HQ hazard quotient na not available
mg/kg milligrams per kilogram RME reasonable maximum exposure
mg/kd-d milligrams per kilogram per day

Table E-61

Modeled Fruits 

and Vegetables 

Concentration 

from 

Soil

(mg/kg)

Modeled Fruits 

and Vegetables 

Concentration 

from 

Groundwater

(mg/kg)

Total Fruits and 

Vegetables 

Concentration 
b

(mg/kg)

Reference 

Dose

(mg/kg-d) 
c

For an analyte that is only a chemical of potential concern (COPC) in soil, measured non-culturally significant plant concentration, when available, was used to represent the fruits 
and vegetables concentration.  If an analyte is a COPCs in groundwater, the total fruits and vegetables concentration is equal to the modeled concentration from groundwater plus 
either the measured non-culturally significant plant concentration when available, or the modeled concentration from soil.

Measured Non-

Culturally 

Significant 

Plants 

Concentration

(mg/kg)

The lower of the maximum detected concentration or ProUCL recommended 95%, 97.5% or 99% UCL on the mean concentration measured in upland soil and groundwater samples 
collected from Ballard Mine sampling locations.



Modeled Total 

Fruits and 

Vegetables 

Concentration 

(mg/kg)

Measured 

Non-Culturally 

Significant Plants 

Concentration 

(mg/kg)

Analyte Maximum 95% UCL EPC
b

Maximum 95% UCL EPC
c

EPC
d

EPC
e

ILCR
f

HQ
f

Antimony 10.9 4.89 4.89 NA NA NA 1.52 na NA 20

Arsenic 45.5 21.8 21.8 0.0267 0.0119 0.0119 0.664 0.506 2.2E-03 12

Cadmium, soil 167 37.6 37.6 0.0215 0.00195 0.00195 0.492 0.458 NA 2.6

Chromium, total NA NA NA NA NA NA 0.873 0.873 NA NA
Cobalt 25.6 7.62 7.62 NA NA NA 0.0439 0.0439 NA 0.76
Manganese 5,180 715 715 1.81 0.337 0.337 17.2 12.0 NA 0.64
Molybdenum 48.7 20.00 20.00 NA NA NA 7.32 7.32 NA 7.6

Nickel 635 205.40 205.40 NA NA NA 1.90 1.90 NA 0.49
Selenium 209 53.53 53.53 3.20 0.480 0.480 20.5 14.2 NA 21

Thallium 3.68 1.20 1.20 0.00110 0.000286 0.000286 0.0554 0.0517 NA 29

Uranium 87.1 38.3 38.3 NA NA NA 0.0435 0.0435 NA 0.38
Vanadium 808 239 239 NA NA NA 0.428 0.428 NA 0.45

2.E-03 94

10-5 1
10-6 - 10-4 1

Notes:
a

b

d

e

f

Bold indicates exceedence of the USEPA's risk management range and/or IDEQ's point of departure.

% UCL - percent upper confidence limit ILCR - incremental lifetime cancer risk na - not available
EPC - exposure point concentration mg/kg - milligrams per kilogarm USEPA - U. S. Environmental Protection Agency
HQ - hazard quotient mg/L - milligrams per liter RME - reasonable maximum exposure
IDEQ - Idaho Department of Environmental Quality NA - not applicable

Table E-62

Summary of Tier II RME Ballard Mine Human Health Risk Estimates  - Fruits and Vegetables - Upland Soil and Groundwater

The lower of the maximum detected concentration and ProUCL recommended 95%, 97.5% or 99% UCL on the mean concentration measured in non-culturally significant 
plant samples in wet weight. The dry weight non-culturally significant data were converted to wet weight using an average moisture content of 66 percent.

The fruits and vegetables EPC was modeled from the upland soil and groundwater EPC using plant uptake factors.

Cumulative ILCR/HQ:

IDEQ Point of Departure:

USEPA Risk Range:

The ILCR and HQ estimates were based on measured plant data, where available.

Groundwater

Concentration
a

(mg/L)

Hypothetical Future 

Resident

Upland Soil 

Concentration
a

(mg/kg)

Maximum detected concentration and ProUCL recommended 95%, 97.5% or 99% UCL on the mean concentration measured in upland soil and groundwater samples 
collected from Ballard Mine sampling locations.
The soil EPC used to model fruits and vegetables concentration is the lower of the maximum detected concentration and the ProUCL recommended 95%, 97.5% or 99% UCL 
concentration.



Tier II RME Ballard Mine Cancer Risk Calculation for a Hypothetical Future Resident - Fruits and Vegetables - Upland Soil and Groundwater

Total
Plant

Upland Soil Groundwater Ingestion Chemical-
Concentrationa Concentrationa Dose Specific

Analyte (mg/kg) (mg/L) (mg/kg-d) Oral Risk
Arsenic 21.8 0.0119 5.89 0.158 0.506 0.664 1.5E-03 1.5E+00 2.2E-03

ILCR 2E-03
Notes:

a

b

c Doses and risks shown only for carcinogenic chemicals with available toxicity values.

% UCL percent upper confidence limit mg/kd-d milligrams per kilogram per day
ILCR incremental lifetime cancer risk mg/L milligrams per liter
mg/kg milligrams per kilogram RME reasonable maximum exposure

Table E-60

Modeled Fruits 
and Vegetables 
Concentration

from
Soil

(mg/kg)

Modeled Fruits 
and Vegetables 
Concentration

from
Groundwater

(mg/kg)

Total Fruits and 
Vegetables

Concentration b

(mg/kg)

Measured
Non-Culturally

Significant
Plants

Concentration
(mg/kg)

Cancer Slope 
Factor

(mg/kg-d)-1 c

For an analyte that is only a chemical of potential concern (COPC) in soil, measured non-culturally significant plant concentration, when available, was used to represent the fruits 
and vegetables concentration.  If an analyte is a COPCs in groundwater, the total fruits and vegetables concentration is equal to the modeled concentration from groundwater plus 
either the measured non-culturally significant plant concentration when available, or the modeled concentration from soil.

The lower of the maximum detected concentration or ProUCL recommended 95%, 97.5% or 99% UCL on the mean concentration measured in upland soil and groundwater 
samples collected from Ballard Mine sampling locations.



Tier II CTE Ballard Mine Cancer Risk Calculation for a Current/Future Seasonal Rancher - Cattle - Upland Soil and Surface Water

Modeled
Cattle

Upland Soil Surface Water Ingestion Chemical-
Concentrationa Concentration Dose Specific

Analyte (mg/kg) (mg/L) (mg/kg-d) Oral Risk
Arsenic 21.8 0.0123 0.0546 0.00130 0.0559 8.7E-06 1.5E+00 1.3E-05 1.3E-05

ILCR 1E-05
Notes:
a

b Doses and risks shown only for carcinogenic chemicals with available toxicity values.

% UCL percent upper confidence limit mg/kg-d milligrams per kilogram per day
CTE central tendency exposure mg/L milligrams per liter
ILCR incremental lifetime cancer risk NA not applicable
mg/kg milligrams per kilogram

Cattle
Ingestion

Pathway-
Specific
Cancer

Risk

Maximum detected concentration or the ProUCL recommended 95%, 97.5% or 99% UCL on the mean concentration measured in upland soil and surface water 
samples collected from Ballard Mine sampling locations.

Modeled Cattle 
Concentration
from Surface 

Water
(mg/kg)

Total Cattle 
Concentration

(mg/kg)

Table E-63

Modeled Cattle 
Concentration

from Soil
(mg/kg)

Cancer Slope 
Factor

(mg/kg-d)-1 b



Tier II CTE Ballard Mine Noncancer Hazard Calculation for a Current/Future Seasonal Rancher - Cattle - Upland Soil and Surface Water

Modeled
Cattle

Upland Soil Surface Water Ingestion Chemical-
Concentrationa Concentrationa Dose Specific

Analyte (mg/kg) (mg/L) (mg/kg-d) Oral HQ
Arsenic 21.8 0.01 0.0546 0.00130 5.6E-02 9.5E-05 3.0E-04 0.32
Cadmium, soil 37.6 NA 0.0627 NA 6.3E-02 1.1E-04 1.0E-03 0.11
Cobalt 7.6 0.01 0.179 0.00597 1.8E-01 3.1E-04 3.0E-04 1.0
Nickel 205 NA 1.64 NA 1.6E+00 2.8E-03 2.0E-02 0.14
Selenium 53.5 0.51 0.957 0.402 1.4E+00 2.3E-03 5.0E-03 0.46
Thallium 1.20 NA 0.0534 NA 5.3E-02 9.1E-05 1.0E-05 9.1
Vanadium 239 NA 0.667 NA 6.7E-01 1.1E-03 5.0E-03 0.23

HI 11

Notes:
a

b Doses and noncancer hazards shown only for noncarcinogenic chemicals with available toxicity values.

% UCL percent upper confidence limit mg/kg milligrams per kilogram
CTE central tendency exposure mg/kd-d milligrams per kilogram per day
HI hazard index mg/L milligrams per liter
HQ hazard quotient NA not applicable

Maximum detected concentration or the ProUCL recommended 95%, 97.5% or 99% UCL on the mean concentration measured in upland soil and 
surface water samples collected from Ballard Mine sampling locations.

Modeled Cattle 
Concentration
from Surface 

Water
(mg/kg)

Total Cattle 
Concentration

(mg/kg)

Table E-64

Modeled Cattle 
Concentration

from Soil
(mg/kg)

Reference
Dose

(mg/kg-d) b



Modeled Cattle 
Concentration 

(mg/kg)
Analyte Maximum 95% UCL EPCb Maximum 95% UCL EPCc EPCd ILCR HQ

Arsenic 45.5 21.8 21.8 0.0556 0.0123 0.0123 0.0559 1.3E-05 0.32
Cadmium, soil 167 37.6 37.6 NA NA NA 0.0627 NA 0.11
Cobalt 25.6 7.62 7.62 0.00563 NC 0.00563 0.185 NA 1.0
Nickel 635 205 205 NA NA NA 1.64 NA 0.14
Selenium 209 53.5 53.5 2.84 0.506 0.506 1.36 NA 0.46
Thallium 3.68 1.20 1.20 NA NA NA 0.0534 NA 9.1
Vanadium 808 239 239 NA NA NA 0.667 NA 0.23

1.E-05 11

10-5 1
10-6 - 10-4 1

Notes:
a

b

c

d

Bold indicates exceedence of the USEPA's risk management range and/or IDEQ's point of departure.

% UCL - percent upper confidence limit ILCR - incremental lifetime cancer risk
CTE - central tendency exposure mg/kg - milligrams per kilogarm
EPC - exposure point concentration mg/L - milligrams per liter
HQ - hazard quotient NA - not applicable
IDEQ - Idaho Department of Environmental Quality USEPA - U. S. Environmental Protection Agency

Table E-65
Summary of Tier II CTE Ballard Mine Human Health Risk Estimates  - Cattle - Upland Soil and Surface Water

The upland soil EPC used to model cattle concentration is the lower of the maximum detected concentration or the ProUCL 
recommended 95%, 97.5% or 99% UCL concentration.

Maximum detected concentration and ProUCL recommended 95%, 97.5% or 99% UCL on the mean concentration measured in 
upland soil and surface water samples collected from Ballard Mine sampling locations.

The surface water EPC used to model cattle concentration is the lower of the maximum detected concentration or the ProUCL 
recommended 95%, 97.5% or 99% UCL concentration.
The cattle EPC was modeled from upland soil and surface water EPCs.

Cumulative ILCR/HQ:

IDEQ Point of Departure:
USEPA Risk Range:

Surface Water
Concentrationa

(mg/L)

Upland Soil 
Concentrationa

(mg/kg)

Current/Future 
Seasonal
Rancher



Tier II CTE Ballard Mine Cancer Risk Calculation for a Current/Future Seasonal Rancher - Cattle - Upland Soil and Groundwater

Modeled
Cattle

Upland Soil Groundwater Ingestion Chemical-
Concentrationa Concentration Dose Specific

Analyte (mg/kg) (mg/L) (mg/kg-d) Oral Risk
Arsenic 21.8 0.0119 0.0546 0.00126 0.0558 8.7E-06 1.5E+00 1.3E-05

ILCR 1E-05
Notes:
a

b Doses and risks shown only for carcinogenic chemicals with available toxicity values.

% UCL percent upper confidence limit mg/kg-d milligrams per kilogram per day
CTE central tendency exposure mg/L milligrams per liter
ILCR incremental lifetime cancer risk NA not applicable
mg/kg milligrams per kilogram

Maximum detected concentration or the ProUCL recommended 95%, 97.5% or 99% UCL on the mean concentration measured in upland soil and 
groundwater samples collected from Ballard Mine sampling locations.

Modeled Cattle 
Concentration

from
Groundwater

(mg/kg)

Total Cattle 
Concentration

(mg/kg)

Table E-66

Modeled Cattle 
Concentration

from Soil
(mg/kg)

Cancer Slope 
Factor

(mg/kg-d)-1 b



Tier II CTE Ballard Mine Noncancer Hazard Calculation for a Current/Future Seasonal Rancher - Cattle - Upland Soil and Groundwater

Modeled
Cattle

Upland Soil Groundwater Ingestion Chemical-
Concentrationa Concentrationa Dose Specific

Analyte (mg/kg) (mg/L) (mg/kg-d) Oral HQ
Arsenic 21.8 0.0119 0.0546 0.00126 5.6E-02 9.5E-05 3.0E-04 0.32
Cadmium, soil 37.6 0.00195 0.0627 0.0000568 6.3E-02 1.1E-04 1.0E-03 0.11
Cobalt 7.62 NA 0.179 NA 1.8E-01 3.0E-04 3.0E-04 1.0
Nickel 205 NA 1.64 NA 1.6E+00 2.8E-03 2.0E-02 0.14
Selenium 53.5 0.480 0.957 0.382 1.3E+00 2.3E-03 5.0E-03 0.46
Thallium 1.20 0.000286 0.0534 0.000605 5.4E-02 9.2E-05 1.0E-05 9.2
Vanadium 239 NA 0.667 NA 6.7E-01 1.1E-03 5.0E-03 0.23

HI 11

Notes:
a

b Doses and noncancer hazards shown only for noncarcinogenic chemicals with available toxicity values.

% UCL percent upper confidence limit mg/kg milligrams per kilogram
CTE central tendency exposure mg/kd-d milligrams per kilogram per day
HI hazard index mg/L milligrams per liter
HQ hazard quotient NA not applicable

Maximum detected concentration or the ProUCL recommended 95%, 97.5% or 99% UCL on the mean concentration measured in upland soil and 
groundwater samples collected from Ballard Mine sampling locations.

Modeled Cattle 
Concentration

from
Groundwater

(mg/kg)

Total Cattle 
Concentration

(mg/kg)

Table E-67

Modeled Cattle 
Concentration

from Soil
(mg/kg)

Reference
Dose

(mg/kg-d) b



Modeled Cattle 
Concentration 

(mg/kg)
Analyte Maximum 95% UCL EPCb Maximum 95% UCL EPCc EPCd ILCR HQ

Arsenic 45.5 21.8 21.8 0.0267 0.0119 0.0119 0.0558 1.3E-05 0.32
Cadmium, soil 167 37.6 37.6 0.0215 0.00195 0.00195 0.0628 NA 0.11
Cobalt 25.6 7.62 7.62 NA NA NA 0.179 NA 1.0
Nickel 635 205 205 NA NA NA 1.64 NA 0.14
Selenium 209 53.5 53.5 3.20 0.480 0.480 1.34 NA 0.46
Thallium 3.68 1.20 1.20 0.00110 0.000286 0.000286 0.0540 NA 9.2
Vanadium 808 239 239 NA NA NA 0.667 NA 0.23

1.E-05 11

10-5 1
10-6 - 10-4 1

Notes:
a

b

d

Bold indicates exceedence of the USEPA's risk management range and/or IDEQ's point of departure.

% UCL - percent upper confidence limit ILCR - incremental lifetime cancer risk
CTE - central tendency exposure mg/kg - milligrams per kilogarm
EPC - exposure point concentration mg/L - milligrams per liter
HQ - hazard quotient NA - not applicable

The cattle EPC was modeled from upland soil and groundwater EPCs.

Cumulative ILCR/HQ:

IDEQ Point of Departure:
USEPA Risk Range:

Groundwater
Concentrationa

(mg/L)

Upland Soil 
Concentrationa

(mg/kg)

Current/Future 
Seasonal
Rancher

Table E-68
Summary of Tier II CTE Ballard Mine Human Health Risk Estimates  - Cattle - Upland Soil and Groundwater

The upland soil EPC used to model cattle concentration is the lower of the maximum detected concentration or the ProUCL 
recommended 95%, 97.5% or 99% UCL concentration.

Maximum detected concentration and ProUCL recommended 95%, 97.5% or 99% UCL on the mean concentration measured in 
upland soil and groundwater samples collected from Ballard Mine sampling locations.



Tier II RME Ballard Mine Cancer Risk Calculation for a Current/Future Seasonal Rancher - Cattle - Upland Soil and Surface Water

Modeled
Cattle

Upland Soil Surface Water Ingestion Chemical-
Concentrationa Concentration Dose Specific

Analyte (mg/kg) (mg/L) (mg/kg-d) Oral Risk
Arsenic 21.8 0.0123 0.0546 0.00130 0.0559 1.2E-04 1.5E+00 1.9E-04

ILCR 2E-04
Notes:
a

b Doses and risks shown only for carcinogenic chemicals with available toxicity values.

% UCL percent upper confidence limit mg/L milligrams per liter
ILCR incremental lifetime cancer risk NA not applicable
mg/kg milligrams per kilogram RME reasonable maximum exposure
mg/kg-d milligrams per kilogram per day

Maximum detected concentration or the ProUCL recommended 95%, 97.5% or 99% UCL on the mean concentration measured in upland soil and 
surface water samples collected from Ballard Mine sampling locations.

Modeled Cattle 
Concentration
from Surface 

Water
(mg/kg)

Total Cattle 
Concentration

(mg/kg)

Table E-69

Modeled Cattle 
Concentration

from Soil
(mg/kg)

Cancer Slope 
Factor

(mg/kg-d)-1 b



Tier II RME Ballard Mine Noncancer Hazard Calculation for a Current/Future Seasonal Rancher - Cattle - Upland Soil and Surface Water

Modeled
Cattle

Upland Soil Surface Water Ingestion Chemical-
Concentrationa Concentrationa Dose Specific

Analyte (mg/kg) (mg/L) (mg/kg-d) Oral HQ
Arsenic 21.8 0.01 0.0546 0.00130 5.6E-02 3.6E-04 3.0E-04 1.2
Cadmium, soil 37.6 NA 0.0627 NA 6.3E-02 4.1E-04 1.0E-03 0.41
Cobalt 7.62 0.01 0.179 0.00597 1.8E-01 1.2E-03 3.0E-04 4.0
Nickel 205 NA 1.64 NA 1.6E+00 1.1E-02 2.0E-02 0.53
Selenium 53.5 0.51 0.957 0.402 1.4E+00 8.9E-03 5.0E-03 1.8
Thallium 1.20 NA 0.0534 NA 5.3E-02 3.5E-04 1.0E-05 35
Vanadium 239 NA 0.667 NA 6.7E-01 4.3E-03 5.0E-03 0.87

HI 44

Notes:
a

b Doses and noncancer hazards shown only for noncarcinogenic chemicals with available toxicity values.

% UCL percent upper confidence limit mg/kd-d milligrams per kilogram per day
HI hazard index mg/L milligrams per liter
HQ hazard quotient NA not applicable
mg/kg milligrams per kilogram RME reasonable maximum exposure

Maximum detected concentration or the ProUCL recommended 95%, 97.5% or 99% UCL on the mean concentration measured in upland soil and 
surface water samples collected from Ballard Mine sampling locations.

Modeled Cattle 
Concentration
from Surface 

Water
(mg/kg)

Total Cattle 
Concentration

(mg/kg)

Table E-70

Modeled Cattle 
Concentration

from Soil
(mg/kg)

Reference
Dose

(mg/kg-d) b



Modeled Cattle 
Concentration 

(mg/kg)
Analyte Maximum 95% UCL EPCb Maximum 95% UCL EPCc EPCd ILCR HQ

Arsenic 45.5 21.82 21.8 0.0556 0.01 0.0123 0.056 1.9E-04 1.2
Cadmium, soil 167 37.64 38 NA NA NA 0.063 NA 0.41
Cobalt 25.6 7.62 7.6 0.00563 NC 0.0056 0.185 NA 4.0
Nickel 635 205.40 205 NA NA NA 1.64 NA 0.53
Selenium 209 53.53 54 2.84 0.51 0.506 1.36 NA 1.8
Thallium 3.68 1.20 1.20 NA NA NA 0.053 NA 35
Vanadium 808 239.00 239 NA NA NA 0.67 NA 0.87

2.E-04 44

10-5 1
10-6 - 10-4 1

Notes:
a

b

d

Bold indicates exceedence of the USEPA's risk management range and/or IDEQ's point of departure.

% UCL - percent upper confidence limit mg/kg - milligrams per kilogarm
EPC - exposure point concentration mg/L - milligrams per liter
HQ - hazard quotient NA - not applicable
IDEQ - Idaho Department of Environmental Quality RME - reasonable maximum exposure
ILCR - incremental lifetime cancer risk USEPA - U. S. Environmental Protection Agency

Table E-71
Summary of Tier II RME Ballard Mine Human Health Risk Estimates  - Cattle - Upland Soil and Surface Water

The upland soil EPC used to model cattle concentration is the lower of the maximum detected concentration or the ProUCL 
recommended 95%, 97.5% or 99% UCL concentration.

Maximum detected concentration and ProUCL recommended 95%, 97.5% or 99% UCL on the mean concentration measured in 
upland soil and surface water samples collected from Ballard Mine sampling locations.

The cattle EPC was modeled from upland soil and surface water EPCs.

Cumulative ILCR/HQ:

IDEQ Point of Departure:
USEPA Risk Range:

Surface Water
Concentrationa

(mg/L)

Upland Soil 
Concentrationa

(mg/kg)

Current/Future 
Seasonal
Rancher



Tier II RME Ballard Mine Cancer Risk Calculation for a Current/Future Seasonal Rancher - Cattle - Upland Soil and Groundwater

Modeled
Cattle

Upland Soil Groundwater Ingestion Chemical-
Concentrationa Concentration Dose Specific

Analyte (mg/kg) (mg/L) (mg/kg-d) Oral Risk
Arsenic 21.8 0.0119 0.0546 0.00126 0.0558 1.2E-04 1.5E+00 1.9E-04

ILCR 2E-04
Notes:
a

b Doses and risks shown only for carcinogenic chemicals with available toxicity values.

% UCL percent upper confidence limit mg/L milligrams per liter
ILCR incremental lifetime cancer risk NA not applicable
mg/kg milligrams per kilogram RME reasonable maximum exposure
mg/kg-d milligrams per kilogram per day

Maximum detected concentration or the ProUCL recommended 95%, 97.5% or 99% UCL on the mean concentration measured in upland soil and 
groundwater samples collected from Ballard Mine sampling locations.

Modeled Cattle 
Concentration 

from 
Groundwater

(mg/kg)

Total Cattle 
Concentration 

(mg/kg)

Table E-72

Modeled Cattle 
Concentration 

from Soil
(mg/kg)

Cancer Slope 
Factor

(mg/kg-d)-1 b



Tier II RME Ballard Mine Noncancer Hazard Calculation for a Current/Future Seasonal Rancher - Cattle - Upland Soil and Groundwater

Modeled
Cattle

Upland Soil Groundwater Ingestion Chemical-
Concentrationa Concentrationa Dose Specific

Analyte (mg/kg) (mg/L) (mg/kg-d) Oral HQ
Arsenic 21.8 0.0119 0.0546 0.00126 5.6E-02 3.6E-04 3.0E-04 1.2
Cadmium, soil 37.6 0.00195 0.0627 0.0000568 6.3E-02 4.1E-04 1.0E-03 0.41
Cobalt 7.62 NA 0.179 NA 1.8E-01 1.2E-03 3.0E-04 3.9
Nickel 205 NA 1.64 NA 1.6E+00 1.1E-02 2.0E-02 0.53
Selenium 53.5 0.480 0.957 0.382 1.3E+00 8.7E-03 5.0E-03 1.7
Thallium 1.20 0.000286 0.0534 0.000605 5.4E-02 3.5E-04 1.0E-05 35
Vanadium 239 NA 0.667 NA 6.7E-01 4.3E-03 5.0E-03 0.87

HI 44

Notes:
a

b Doses and noncancer hazards shown only for noncarcinogenic chemicals with available toxicity values.

% UCL percent upper confidence limit mg/kd-d milligrams per kilogram per day
HI hazard index mg/L milligrams per liter
HQ hazard quotient NA not applicable
mg/kg milligrams per kilogram RME reasonable maximum exposure

Maximum detected concentration or the ProUCL recommended 95%, 97.5% or 99% UCL on the mean concentration measured in upland soil and 
groundwater samples collected from Ballard Mine sampling locations.

Modeled Cattle 
Concentration

from
Groundwater

(mg/kg)

Total Cattle 
Concentration

(mg/kg)

Table E-73

Modeled Cattle 
Concentration

from Soil
(mg/kg)

Reference
Dose

(mg/kg-d) b



Modeled Cattle 
Concentration 

(mg/kg)
Analyte Maximum 95% UCL EPCb Maximum 95% UCL EPCc EPCd ILCR HQ

Arsenic 45.5 21.8 21.8 0.0267 0.0119 0.0119 0.0558 1.9E-04 1.2
Cadmium, soil 167 37.6 37.6 0.0215 0.00195 0.00195 0.0628 NA 0.41
Cobalt 25.6 7.62 7.62 NA NA NA 0.179 NA 3.9
Nickel 635 205 205 NA NA NA 1.64 NA 0.53
Selenium 209 53.5 53.5 3.20 0.48 0.48 1.34 NA 1.7
Thallium 3.68 1.20 1.20 0.00110 0.000286 0.000286 0.0540 NA 35
Vanadium 808 239 239 NA NA NA 0.667 NA 0.87

2.E-04 44

10-5 1
10-6 - 10-4 1

Notes:
a

b

d

Bold indicates exceedence of the USEPA's risk management range and/or IDEQ's point of departure.

% UCL - percent upper confidence limit mg/kg - milligrams per kilogarm
EPC - exposure point concentration mg/L - milligrams per liter
HQ - hazard quotient NA - not applicable
IDEQ - Idaho Department of Environmental Quality RME - reasonable maximum exposure
ILCR - incremental lifetime cancer risk USEPA - U. S. Environmental Protection Agency

The cattle EPC was modeled from upland soil and groundwater EPCs.

Cumulative ILCR/HQ:

IDEQ Point of Departure:
USEPA Risk Range:

Groundwater
Concentrationa

(mg/L)

Upland Soil 
Concentrationa

(mg/kg)

Current/Future 
Seasonal
Rancher

Table E-74
Summary of Tier II RME Ballard Mine Human Health Risk Estimates  - Cattle - Upland Soil and Groundwater

p
recommended 95%, 97.5% or 99% UCL concentration.
Maximum detected concentration and ProUCL recommended 95%, 97.5% or 99% UCL on the mean concentration measured in upland



Tier II CTE Ballard Mine Cancer Risk Calculation for a Current/Future Native American - Culturally Significant Aquatic Plants

Modeled
Plant

Sediment Surface Water Ingestion Chemical-
Concentrationa Concentrationa Dose Specific

Analyte (mg/kg) (mg/L) (mg/kg-d) Oral Risk
Arsenic 13.0 0.0123 0.489 0.167 1.9E-05 1.5E+00 2.9E-05

ILCR 3E-05
Notes:

a

b Dry weight plant concentrations were converted to wet weight plant concentrations assuming a plant moisture content of 65.7 percent.
c Doses and risks shown only for carcinogenic chemicals with available toxicity values.

95% UCL 95 percent upper confidence limit mg/kg-d milligrams per kilogram per day
CTE central tendency exposure mg/L milligrams per liter
ILCR incremental lifetime cancer risk na not available

Maximum detected concentration or 95% UCL on the mean concentration measured in sediment or surface water samples collected from
Ballard sampling locations.

Modeled Culturally 
Significant Aquatic 
Plant Concentration 

from Sediment b

(mg/kg wet weight)

Table E-75

Modeled Culturally 
Significant Aquatic 

Plant
Concentration
from Sediment

(mg/kg dry weight)

Cancer Slope 
Factor

(mg/kg-d)-1 c



Tier II CTE Ballard Mine Noncancer Hazard Calculation for a Current/Future Native American - Culturally Significant Aquatic Plants

Modeled
Plant

Sediment Surface Water Ingestion Chemical-
Concentrationa Concentration Dose Specific

Analyte (mg/kg) (mg/L) (mg/kg-d) Oral HQ
Arsenic 13.0 0.0123 0.489 0.167 1.7E-04 3.0E-04 0.56
Cadmium 42.1 NA 4.79 1.64 1.7E-03 1.0E-03 1.7
Manganese 1,139 0.307 90.0 30.8 3.1E-02 1.4E-01 0.22
Molybdenum 12.8 0.0205 3.20 1.10 1.1E-03 5.0E-03 0.22
Selenium 208 0.506 185 63.2 6.4E-02 5.0E-03 13
Thallium 1.30 NA 0.00521 0.00178 1.8E-06 1.0E-05 0.18
Vanadium 321 NA 1.56 0.533 5.4E-04 5.0E-03 0.11
Zinc 875 NA 206 70.6 7.1E-02 3.0E-01 0.24

HI 16

Notes:
a

b Dry weight plant concentrations were converted to wet weight plant concentrations assuming a plant moisture content of 65.7 percent.
c Doses and noncancer hazards shown only for noncarcinogenic chemicals with available toxicity values.

95% UCL 95 percent upper confidence limit mg/kg milligrams per kilogram
CTE central tendency exposure mg/kd-d milligrams per kilogram per day
HI hazard index mg/L milligrams per liter
HQ hazard quotient NA not applicable

Maximum detected concentration or 95% UCL on the mean concentration measured in sediment or surface water samples collected from
Ballard sampling locations.

Modeled Culturally 
Significant Aquatic 
Plant Concentration 

from Sediment b

(mg/kg wet weight)

Table E-76

Modeled Culturally 
Significant

Aquatic Plant 
Concentration
from Sediment

(mg/kg dry weight)

Reference
Dose

(mg/kg-d) c



Modeled 
Culturally 
Significant 

Aquatic Plants 
Concentration 

(mg/kg)
Analyte Maximum 95% UCL EPCb Maximum 95% UCL EPC EPCc ILCR HQ

Arsenic 13.4 13.0 13.0 0.0556 0.0123 0.0123 0.167 2.9E-05 0.56
Cadmium 138 42.1 42.1 NA NA NA 1.64 NA 1.7
Manganese 1,640 1,139 1,139 2.63 0.307 0.307 30.8 NA 0.22
Molybdenum 12.8 NC 12.8 0.160 0.0205 0.0205 1.10 NA 0.22
Selenium 1,300 208 208 2.84 0.506 0.506 63.2 NA 13
Thallium 1.63 1.30 1.30 NA NA NA 0.00178 NA 0.18
Vanadium 920 321 321 NA NA NA 0.533 NA 0.11
Zinc 2,360 875 875 NA NA NA 70.6 NA 0.24

3.E-05 16

10-5 1
10-6 - 10-4 1

Notes:
a

b

c

Bold indicates exceedence of the USEPA's risk management range and/or IDEQ's point of departure.

% UCL - percent upper confidence limit mg/kg - milligrams per kilogarm
CTE - central tendency exposure mg/L - milligrams per liter
EPC - exposure point concentration NA - not applicable
HQ - hazard quotient na - not available
IDEQ - Idaho Department of Environmental Quality USEPA - U. S. Environmental Protection Agency
ILCR - incremental lifetime cancer risk

The culturally significant aquatic plants EPCs for surface water chemicals of potential concern were modeled from the sediment EPCs 
using sediment-to-plant uptake factors when sediment data were available. 

Cumulative ILCR/HQ:

IDEQ Point of Departure:
USEPA Risk Range:

The sediment EPC used to model culturally significant aquatic plants concentration is the lower of the maximum detected concentration 
or the 95% UCL concentration.

Maximum detected concentration and ProUCL recommended 95%, 97.5% or 99% UCL on the mean concentration measured in 
sediment or surface water samples collected from Ballard Mine sampling locations.

Surface Water
Concentrationa

(mg/L)

Sediment 
Concentrationa

(mg/kg)
Current/Future 

Native American

Table E-77
Summary of Tier II CTE Ballard Mine Human Health Risk Estimates  - Culturally Significant Aquatic Plants



Tier II RME Ballard Mine Cancer Risk Calculation for a Current/Future Native American - Culturally Significant Aquatic Plants

Modeled
Plant

Sediment Surface Water Ingestion Chemical-
Concentrationa Concentrationa Dose Specific

Analyte (mg/kg) (mg/L) (mg/kg-d) Oral Risk
Arsenic 13.0 0.0123 0.489 0.167 3.7E-04 1.5E+00 5.6E-04

ILCR 6E-04
Notes:

a

b Dry weight plant concentrations were converted to wet weight plant concentrations assuming a plant moisture content of 65.7 percent.
c Doses and risks shown only for carcinogenic chemicals with available toxicity values.

9595 percent upper confidence limit mg/kg-d milligrams per kilogram per day
ILincremental lifetime cancer risk mg/L milligrams per liter
mmilligrams per kilogram na not available
mmilligrams per kilogram per day RME reasonable maximum exposure

Maximum detected concentration or 95% UCL on the mean concentration measured in sediment or surface water samples collected from
Ballard sampling locations.

Modeled Culturally 
Significant Aquatic Plant 

Concentration from 
Sediment b

(mg/kg wet weight)

Table E-78

Modeled Culturally 
Significant Aquatic 
Plant Concentration 

from Sediment
(mg/kg dry weight)

Cancer Slope 
Factor

(mg/kg-d)-1 c



Tier II RME Ballard Mine Noncancer Hazard Calculation for a Current/Future Native American - Culturally Significant Aquatic Plants

Modeled
Plant

Sediment Surface Water Ingestion Chemical-
Concentrationa Concentration Dose Specific

Analyte (mg/kg) (mg/L) (mg/kg-d) Oral HQ
Arsenic 13.0 0.0123 0.489 0.167 8.7E-04 3.0E-04 2.9
Cadmium 42.1 NA 4.79 1.64 8.5E-03 1.0E-03 8.5
Manganese 1,139 0.307 90.0 30.8 1.6E-01 1.4E-01 1.1
Molybdenum 12.8 0.0205 3.20 1.10 5.7E-03 5.0E-03 1.14
Selenium 208 0.506 185 63.2 3.3E-01 5.0E-03 66
Thallium 1.30 NA 0.00521 0.00178 9.3E-06 1.0E-05 0.93
Vanadium 321 NA 1.56 0.533 2.8E-03 5.0E-03 0.55
Zinc 875 NA 206 70.6 3.7E-01 3.0E-01 1.2

HI 82

Notes:
a

b Dry weight plant concentrations were converted to wet weight plant concentrations assuming a plant moisture content of 65.7 percent.
c Doses and noncancer hazards shown only for noncarcinogenic chemicals with available toxicity values.

95% UCL 95 percent upper confidence limit mg/kd-d milligrams per kilogram per day
HI hazard index mg/L milligrams per liter
HQ hazard quotient NA not applicable
mg/kg milligrams per kilogram

Maximum detected concentration or 95% UCL on the mean concentration measured in sediment or surface water samples collected from Ballard 
sampling locations.

Modeled Culturally 
Significant Aquatic 
Plant Concentration 

from Sediment b

(mg/kg wet weight)

Table E-79

Modeled Culturally 
Significant Aquatic 
Plant Concentration 

from Sediment
(mg/kg dry weight)

Reference
Dose

(mg/kg-d) c



Modeled 
Culturally 
Significant 

Aquatic Plants 
Concentration 

(mg/kg)
Analyte Maximum 95% UCL EPCb Maximum 95% UCL EPC EPCc ILCR HQ

Arsenic 13.4 13.0 13.0 0.0556 0.0123 0.0123 0.167 5.6E-04 2.9
Cadmium 138 42.1 42.1 NA NA NA 1.64 NA 8.5
Manganese 1,640 1,139 1,139 2.63 0.307 0.307 30.8 NA 1.1
Molybdenum 12.8 NC 12.8 0.160 0.0205 0.0205 1.10 NA 1.1
Selenium 1,300 208 208 2.84 0.506 0.506 63.2 NA 66
Thallium 1.63 1.30 1.30 NA NA NA 0.00178 NA 0.93
Vanadium 920 321 321 NA NA NA 0.533 NA 0.55
Zinc 2,360 875 875 NA NA NA 70.6 NA 1.2

6.E-04 82

10-5 1
10-6 - 10-4 1

Notes:
a

b

c

Bold indicates exceedence of the USEPA's risk management range and/or IDEQ's point of departure.

% UCL - percent upper confidence limit mg/L - milligrams per liter
EPC - exposure point concentration NA - not applicable
HQ - hazard quotient na - not available
IDEQ - Idaho Department of Environmental Quality USEPA - U. S. Environmental Protection Agency
ILCR - incremental lifetime cancer risk RME - reasonable maximum exposure
mg/kg - milligrams per kilogarm

The culturally significant aquatic plants EPCs for surface water chemicals of potential concern were modeled from the sediment EPCs 
using sediment-to-plant uptake factors when sediment data were available. 

Cumulative ILCR/HQ:

IDEQ Point of Departure:
USEPA Risk Range:

The sediment EPC used to model culturally significant aquatic plants concentration is the lower of the maximum detected concentration 
or the 95% UCL concentration.

Maximum detected concentration and ProUCL recommended 95%, 97.5% or 99% UCL on the mean concentration measured in 
sediment or surface water samples collected from Ballard Mine sampling locations.

Surface Water
Concentrationa

(mg/L)

Sediment 
Concentrationa

(mg/kg)
Current/Future 

Native American

Table E-80
Summary of Tier II RME Ballard Mine Human Health Risk Estimates  - Culturally Significant Aquatic Plants



ATTACHMENT F – TIER II CTE AND RME BALLARD SHOP RISK 

CALCULATIONS 



TABLE F-1

Tier II CTE Ballard Shop Cancer Risk Calculation for a Hypothetical Future Resident - Groundwater

VOC

Groundwater Ingestion Dermal Inhalation Chemical-

Concentration
a

Dose Dose Concentration Specific

Analyte (mg/L) (mg/kg-d) (mg/kg-d) (ug/m
3
) Oral Dermal Inhalation Ingestion Dermal Inhalation Risk

Volatile Organic Compounds

Trichloroethene (TCE) 0.000505 8.2E-07 NA 2.8E-05 4.6E-02 4.6E-02 4.1E-06 3.8E-08 na 1.1E-10 3.8E-08

ILCR 4E-08

Notes:
a

Maximum detected concentration or ProUCL recommended 95%, 97.5% or 99% UCL on the mean concentration measured in groundwater samples collected from Ballard Shop sampling locations.
b Doses and risks shown only for carcinogenic chemicals with available toxicity values.

1) Cancer risks are unitless values which represent the probability of incurring an adverse health effect.  They are calculated using the following formula:

Cancer Risk = Exposure Dose x Cancer Slope Factor or Cancer Risk = Exposure Concentration x Unit Risk Factor

% UCL percent upper confidence limit na not available

CTE central tendency exposure NA not applicable

ILCR incremental lifetime cancer risk URF unit risk factor

mg/L milligrams per liter ug/m
3

microgram per cubic meter

Cancer Slope Factor 

(mg/kg-d)
-1 b

URF 

(ug/m
3
)
-1 b

Pathway-Specific Cancer Risk



TABLE F-2

Tier II CTE Ballard Shop Noncancer Hazard Calculation for a Hypothetical Future Resident - Groundwater

VOC

Groundwater Ingestion Dermal Inhalation Pathway-Specific Hazard Chemical-

Concentration
a

Dose Dose Concentration Specific

Analyte (mg/L) (mg/kg-d) (mg/kg-d) (mg/m
3
) Oral Dermal Inhalation Ingestion Dermal Inhalation HQ

Volatile Organic Compounds

Trichloroethene (TCE) 0.000505 7.1E-06 NA 2.4E-04 5.0E-04 5.0E-04 2.0E-03 1.4E-02 na 1.2E-01 0.14

HI 0.1

Notes:
a

Maximum detected concentration or ProUCL recommended 95%, 97.5% or 99% UCL on the mean concentration measured in groundwater samples collected from Ballard Shop sampling locations.
b Doses and noncancer hazards shown only for noncarcinogenic chemicals with available toxicity values.

1)

% UCL percent upper confidence limit mg/kd-d milligrams per kilogram per day

CTE central tendency exposure mg/m
3

milligram per cubic meter

HI hazard index na not available

HQ hazard quotient NA not applicable

mg/kg milligrams per kilogram RfC reference concentration

Reference Dose 

(mg/kg-d)

RfC 

(mg/m
3
)

Noncancer hazards are unitless values which represent the probability of incurring an adverse health effect.  They are calculated using the following formula:   Noncancer HQ = 

Exposure Dose/Reference dose or Exposure Concentration/Reference Concentration



Table F-3

Summary of Tier II CTE Ballard Shop Human Health Risk Estimates  - Groundwater

Analyte Maximum 95% UCL EPC
b

ILCR HQ

Volatile Organic Compounds

Trichloroethene (TCE) 0.000505 NC 0.000505 3.8E-08 0.14

Cumulative ILCR/HQ 4.E-08 0.1

10
-5

1

10
-6

 - 10
-4

1

Notes:
a 

b 

Bold indicates exceedence of the USEPA's risk management range and/or IDEQ's point of departure.

% UCL - percent upper confidence limit ILCR - incremental lifetime cancer risk

CTE - central tendency exposure mg/L - milligrams per liter

HQ - hazard quotient NA - not applicable

IDEQ - Idaho Department of Environmental Quality USEPA - U. S. Environmental Protection Agency

The exposure point concentration (EPC) is the lower of the maximum detected concentration or ProUCL 

recommended 95%, 97.5% or 99% UCL concentration.

Maximum detected concentration or ProUCL recommended 95%, 97.5% or 99% UCL on the mean 

concentration measured in groundwater samples collected from Ballard Shop sampling locations.

IDEQ Point of Departure:

USEPA Risk Range:

Concentration
a

(mg/L)
Hypothetical Future 

Resident



TABLE F-4

Tier II RME Ballard Shop Cancer Risk Calculation for a Hypothetical Future Resident - Groundwater

VOC

Groundwater Ingestion Dermal Inhalation Chemical-

Concentration
a

Dose Dose Concentration Specific

Analyte (mg/L) (mg/kg-d) (mg/kg-d) (ug/m
3
) Oral Dermal Inhalation Ingestion Dermal Inhalation Risk

Volatile Organic Compounds

Trichloroethene (TCE) 0.00051 8.9E-06 NA 1.0E-04 4.6E-02 4.6E-02 4.1E-06 4.1E-07 na 4.3E-10 4.1E-07

ILCR 4E-07

Notes:
a

b Doses and risks shown only for carcinogenic chemicals with available toxicity values.

1) Cancer risks are unitless values which represent the probability of incurring an adverse health effect.  They are calculated using the following formula:

Cancer Risk = Exposure Dose x Cancer Slope Factor or Cancer Risk = Exposure Concentration x Unit Risk Factor

% UCL percent upper confidence limit NA not applicable

ILCR incremental lifetime cancer risk RME reasonable maximum exposure

mg/L milligrams per liter URF unit risk factor

mg/kg-d milligrams per kilogram per day ug/m
3

microgram per cubic meter

na not available

Cancer Slope Factor 

(mg/kg-d)
-1 b

URF 

(ug/m
3
)
-1 b

Pathway-Specific Cancer Risk

Maximum detected concentration or ProUCL recommended 95%, 97.5% or 99% UCL on the mean concentration measured in groundwater samples collected from Ballard Shop 

sampling locations.



TABLE F-5

Tier II RME Ballard Shop Noncancer Hazard Calculation for a Hypothetical Future Resident - Groundwater

VOC

Groundwater Ingestion Dermal Inhalation Pathway-Specific Hazard Chemical-

Concentration
a

Dose Dose Concentration Specific

Analyte (mg/L) (mg/kg-d) (mg/kg-d) (mg/m
3
) Oral Dermal Inhalation Ingestion Dermal Inhalation HQ

Volatile Organic Compounds

Trichloroethene (TCE) 0.000505 2.1E-05 NA 2.4E-04 5.0E-04 5.0E-04 2.0E-03 4.2E-02 na 1.2E-01 0.16

HI 0.2

Notes:
a

Maximum detected concentration or ProUCL recommended 95%, 97.5% or 99% UCL on the mean concentration measured in groundwater samples collected from Ballard Shop sampling locations.
b Doses and noncancer hazards shown only for noncarcinogenic chemicals with available toxicity values.

1)

% UCL percent upper confidence limit mg/m
3

milligram per cubic meter

HI hazard index na not available

HQ hazard quotient NA not applicable

mg/kg milligrams per kilogram RfC reference concentration

mg/kd-d milligrams per kilogram per day RME reasonable maximum exposure

Reference Dose 

(mg/kg-d)

RfC 

(mg/m
3
)

Noncancer hazards are unitless values which represent the probability of incurring an adverse health effect.  They are calculated using the following formula:   Noncancer HQ = 

Exposure Dose/Reference dose or Exposure Concentration/Reference Concentration



Table F-6

Summary of Tier II RME Ballard Shop Human Health Risk Estimates  - Groundwater

Analyte Maximum 95% UCL EPC
b

ILCR HQ

Volatile Organic Compounds

Trichloroethene (TCE) 0.000505 NC 0.000505 4.1E-07 0.16

Cumulative ILCR/HQ 4.E-07 0.2

10
-5

1

10
-6

 - 10
-4

1

Notes:
a 

b 

Bold indicates exceedence of the USEPA's risk management range and/or IDEQ's point of departure.

% UCL - percent upper confidence limit mg/L - milligrams per liter

HQ - hazard quotient NA - not applicable

IDEQ - Idaho Department of Environmental Quality RME - reasonable maximum exposure

ILCR - incremental lifetime cancer risk USEPA - U. S. Environmental Protection Agency

Maximum detected concentration or ProUCL recommended 95%, 97.5% or 99% UCL on the mean 

concentration measured in groundwater samples collected from Ballard Shop sampling locations.

The exposure point concentration (EPC) is the lower of the maximum detected concentration or ProUCL 

recommended 95%, 97.5% or 99% UCL concentration.

IDEQ Point of Departure:

USEPA Risk Range:

Concentration
a

(mg/L)
Hypothetical Future 

Resident



Tier II CTE Ballard Shop Cancer Risk Calculation for a Hypothetical Future Resident - Fruits and Vegetables - Upland Soil and Groundwater

Modeled
Plant

Upland Soil Groundwater Ingestion Chemical-

Concentration
a

Concentration
a

Dose Specific

Analyte (mg/kg) (mg/L) (mg/kg-d) Oral Risk

Volatile Organic Compounds

Trichloroethene (TCE) NA 0.000505 NA 0.0120 0.0120 1.4E-06 4.6E-02 6.4E-08 6.4E-08

ILCR 6E-08

Notes:
a

b Doses and risks shown only for carcinogenic chemicals with available toxicity values.

% UCL percent upper confidence limit mg/kd-d milligrams per kilogram per day

CTE central tendency exposure mg/L milligrams per liter

ILCR incremental lifetime cancer risk NA not applicable

mg/kg milligrams per kilogram

Modeled 

Plant 

Ingestion 

Pathway-

Specific 

Cancer 

Risk

The lower of the maximum detected concentration or ProUCL recommended 95%, 97.5% or 99% UCL on the mean concentration measured in upland soil and groundwater 

samples collected from Ballard Shop sampling locations.

Table F-7

Modeled Fruits 

and Vegetables 

Concentration 

from

Soil

(mg/kg)

Modeled Fruits 

and Vegetables 

Concentration 

from 

Groundwater

(mg/kg)

Total Fruits 

and Vegetables 

Concentration 

(mg/kg)

Cancer Slope 

Factor

(mg/kg-d)
-1 b



Tier II CTE Ballard Shop Noncancer Hazard Calculation for a Hypothetical Future Resident - Fruits and Vegetables - Upland Soil and Groundwater

Modeled

Plant

Upland Soil Groundwater Ingestion Chemical-

Concentration
a

Concentration
a

Dose Specific

Analyte (mg/kg) (mg/L) (mg/kg-d) Oral HQ

Volatile Organic Compounds

Trichloroethene (TCE) NA 0.000505 NA 0.0120 0.0120 1.2E-05 5.0E-04 2.4E-02 0.024

HI 0.02

Notes:
a

b Doses and noncancer hazards shown only for noncarcinogenic chemicals with available toxicity values.

% UCL percent upper confidence limit mg/kg milligrams per kilogram

CTE central tendency exposure mg/kd-d milligrams per kilogram per day

HI hazard index mg/L milligrams per liter

HQ hazard quotient NA not applicable

The lower of the maximum detected concentration or ProUCL recommended 95%, 97.5% or 99% UCL on the mean concentration measured in upland soil and groundwater 

samples collected from Ballard Shop sampling locations.

Table F-8

Modeled Fruits 

and Vegetables 

Concentration 

from 

Soil

(mg/kg)

Modeled Fruits 

and Vegetables 

Concentration 

from 

Groundwater

(mg/kg)

Total Fruits and 

Vegetables 

Concentration 

(mg/kg)

Pathway-

Specific 

Hazard
Reference 

Dose

(mg/kg-d) 
b

Modeled 

Plant 

Ingestion 



Modeled Fruits 

and Vegetables 

Concentration 

(mg/kg)

Analyte Maximum 95% UCL EPC
b

Maximum 95% UCL EPC
c

EPC
d

ILCR HQ

Volatile Organic Compounds

Trichloroethene (TCE) NA NA NA 0.000505 NC 0.000505 0.0120 6.4E-08 0.024

6.E-08 0.02

10
-5

1

10
-6

 - 10
-4

1

Notes:
a

b

c

d The fruits and vegetables EPC was modeled from the upland soil and groundwater EPC using plant uptake factors.

Bold indicates exceedence of the USEPA's risk management range and/or IDEQ's point of departure.

% UCL - percent upper confidence limit mg/kg - milligrams per kilogarm

CTE - central tendency exposure mg/L - milligrams per liter

EPC - exposure point concentration NA - not applicable

HQ - hazard quotient na - not available

IDEQ - Idaho Department of Environmental Quality USEPA - U. S. Environmental Protection Agency

ILCR - incremental lifetime cancer risk

Groundwater

Concentration
a

(mg/L)

Hypothetical Future 

Resident

Upland Soil 

Concentration
a

(mg/kg)

Table F-9

Summary of Tier II CTE Ballard Shop Human Health Risk Estimates  - Fruits and Vegetables - Upland Soil and Groundwater

The groundwater EPC used to model fruits and vegetables concentration is the lower of the maximum detected concentration or the ProUCL 

recommended 95%, 97.5% or 99% UCL concentration.

Cumulative ILCR/HQ:

IDEQ Point of Departure:

USEPA Risk Range:

Maximum detected concentration and ProUCL recommended 95%, 97.5% or 99% UCL on the mean concentration measured in upland soil and 

groundwater samples collected from Ballard Shop sampling locations.

The soil EPC used to model fruits and vegetables concentration is the lower of the maximum detected concentration and the ProUCL recommended 

95%, 97.5% or 99% UCL concentration.



Tier II RME Ballard Shop Cancer Risk Calculation for a Hypothetical Future Resident - Fruits and Vegetables - Upland Soil and Groundwater

Modeled
Plant

Upland Soil Groundwater Ingestion Chemical-

Concentration
a

Concentration
a

Dose Specific

Analyte (mg/kg) (mg/L) (mg/kg-d) Oral Risk

Volatile Organic Compounds

Trichloroethene (TCE) NA 0.000505 NA 0.01 0.0120 2.7E-05 4.6E-02 1.2E-06

ILCR 1E-06

Notes:
a

b Doses and risks shown only for carcinogenic chemicals with available toxicity values.

% UCL percent upper confidence limit mg/L milligrams per liter

ILCR hazard index NA not applicable

mg/kg milligrams per kilogram RME reasonable maximum exposure

mg/kd-d milligrams per kilogram per day

The lower of the maximum detected concentration or ProUCL recommended 95%, 97.5% or 99% UCL on the mean concentration measured in upland soil and 

groundwater samples collected from Ballard Shop sampling locations.

Table F-10

Modeled Fruits 

and Vegetables 

Concentration 

from

Soil

(mg/kg)

Modeled Fruits 

and Vegetables 

Concentration 

from 

Groundwater

(mg/kg)

Total Fruits 

and Vegetables 

Concentration 

(mg/kg)

Cancer Slope 

Factor

(mg/kg-d)
-1 b



Tier II RME Ballard Shop Noncancer Hazard Calculation for a Hypothetical Future Resident - Fruits and Vegetables - Upland Soil and Groundwater

Modeled

Plant

Upland Soil Groundwater Ingestion Chemical-

Concentration
a

Concentration
a

Dose Specific

Analyte (mg/kg) (mg/L) (mg/kg-d) Oral HQ

Volatile Organic Compounds

Trichloroethene (TCE) NA 0.000505 NA 0.0120 1.2E-02 6.3E-05 5.0E-04 0.13

HI 0.1

Notes:
a

b Doses and noncancer hazards shown only for noncarcinogenic chemicals with available toxicity values.

% UCL percent upper confidence limit mg/kd-d milligrams per kilogram per day

HI hazard index mg/L milligrams per liter

HQ hazard quotient NA not applicable

mg/L milligrams per kilogram RME reasonable maximum exposure

The lower of the maximum detected concentration or ProUCL recommended 95%, 97.5% or 99% UCL on the mean concentration measured in upland soil and 

groundwater samples collected from Ballard Shop sampling locations.

Table F-11

Modeled Fruits 

and Vegetables 

Concentration 

from 

Soil

(mg/kg)

Modeled Fruits 

and Vegetables 

Concentration 

from 

Groundwater

(mg/kg)

Total Fruits and 

Vegetables 

Concentration 

(mg/kg)

Reference 

Dose

(mg/kg-d) 
b



Modeled Fruits 

and Vegetables 

Concentration 

(mg/kg)

Analyte Maximum 95% UCL EPC
b

Maximum 95% UCL EPC
c

EPC
d

ILCR HQ

Volatile Organic Compounds

Trichloroethene (TCE) NA NA NA 0.000505 NC 0.000505 0.0120 1.2E-06 0.13

1.E-06 0.1

10
-5

1

10
-6

 - 10
-4

1

Notes:
a

b

c

d The fruits and vegetables EPC was modeled from the upland soil and groundwater EPC using plant uptake factors.

Bold indicates exceedence of the USEPA's risk management range and/or IDEQ's point of departure.

% UCL - percent upper confidence limit mg/L - milligrams per liter

EPC - exposure point concentration NA - not applicable

HQ - hazard quotient na - not available

IDEQ - Idaho Department of Environmental Quality USEPA - U. S. Environmental Protection Agency

ILCR - incremental lifetime cancer risk RME - reasonable maximum exposure

mg/kg - milligrams per kilogarm

The groundwater EPC used to model fruits and vegetables concentration is the lower of the maximum detected concentration or the ProUCL 

recommended 95%, 97.5% or 99% UCL concentration.

Cumulative ILCR/HQ:

IDEQ Point of Departure:

USEPA Risk Range:

Maximum detected concentration and ProUCL recommended 95%, 97.5% or 99% UCL on the mean concentration measured in upland soil and 

groundwater samples collected from Ballard Shop sampling locations.

The soil EPC used to model fruits and vegetables concentration is the lower of the maximum detected concentration and the ProUCL recommended 

95%, 97.5% or 99% UCL concentration.

Groundwater

Concentration
a

(mg/L)

Hypothetical Future 

Resident

Upland Soil 

Concentration
a

(mg/kg)

Table F-12

Summary of Tier II RME Ballard Shop Human Health Risk Estimates  - Fruits and Vegetables - Upland Soil and Groundwater



Tier II CTE Ballard Shop Cancer Risk and Noncancer Hazard Calculation for a Hypothetical Future Resident - Indoor Air – Soil

1 of  6

CALCULATE RISK-BASED SOIL CONCENTRATION (enter "X" in "YES" box)

YES

OR
CALCULATE INCREMENTAL RISKS FROM ACTUAL SOIL CONCENTRATION (enter "X" in "YES" box and initial soil conc. below)

YES X

ENTER ENTER

Initial

Chemical soil

CAS No. conc.,

(numbers only, CR

no dashes) ( g/kg) Chemical

91203 1.97E+03 Naphthalene

ENTER ENTER ENTER ENTER ENTER

MORE Depth

below grade Vadose zone User-defined

to bottom Depth below Average SCS vadose zone

of enclosed grade to top soil soil type soil vapor

space floor, of contamination, temperature, (used to estimate OR permeability,

LF Lt TS soil vapor kv

(15 or 200 cm) (cm) (
o
C) permeability) (cm

2
)

15 152.4 8 SI

ENTER ENTER ENTER ENTER ENTER ENTER

MORE Vandose zone Vadose zone Vadose zone Vadose zone Vadose zone Average vapor

SCS soil dry soil total soil water-filled soil organic flow rate into bldg.

soil type bulk density, porosity, porosity, carbon fraction, (Leave blank to calculate)

b
A n

V

w
V

foc
V

Qsoil

(g/cm
3
) (unitless) (cm

3
/cm

3
) (unitless) (L/m)

SI 1.35 0.489 0.167 0.002

ENTER ENTER ENTER ENTER ENTER ENTER

MORE Averaging Averaging Target Target hazard

time for time for Exposure Exposure risk for quotient for

carcinogens, noncarcinogens, duration, frequency, carcinogens, noncarcinogens,

ATC ATNC ED EF TR THQ

(yrs) (yrs) (yrs) (days/yr) (unitless) (unitless)

70 8 8 350 1.0E-06 1

Used to calculate risk-based

END soil concentration.

SL-SCREEN

Version 3.1; 02/04

Reset to 
Defaults

soil typeypeype

Lookup Soil 
Parameters



Tier II CTE Ballard Shop Cancer Risk and Noncancer Hazard Calculation for a Hypothetical Future Resident - Indoor Air – Soil

2 of  6

Vadose zone Vadose zone Vadose zone Vadose zone Vadose zone Floor-

Source- soil effective soil soil soil wall Initial soil Bldg.

building air-filled total fluid intrinsic relative air effective vapor seam concentration ventilation

separation, porosity, saturation, permeability, permeability, permeability, perimeter, used, rate,

LT a
V

Ste ki krg kv Xcrack CR Qbuilding

(cm) (cm
3
/cm

3
) (cm

3
/cm

3
) (cm

2
) (cm

2
) (cm

2
) (cm) ( g/kg) (cm

3
/s)

137.4 0.322 0.267 6.72E-09 0.830 5.58E-09 4,000 1.97E+03 1.69E+04

Area of Vadose

enclosed Crack- Crack Enthalpy of Henry's law Henry's law Vapor zone

space to-total depth vaporization at constant at constant at viscosity at effective Diffusion

below area below ave. soil ave. soil ave. soil ave. soil diffusion path

grade, ratio, grade, temperature, temperature, temperature, temperature, coefficient, length,

AB Zcrack Hv,TS HTS H'TS TS D
eff

V Ld

(cm
2
) (unitless) (cm) (cal/mol) (atm-m

3
/mol) (unitless) (g/cm-s) (cm

2
/s) (cm)

1.00E+06 4.00E-04 15 12,933 1.29E-04 5.58E-03 1.75E-04 5.68E-03 137.4

Exponent of Infinite

Average Crack equivalent source Infinite

Convection Soil-water Source vapor effective foundation indoor source

path partition vapor Crack flow rate diffusion Area of Peclet attenuation bldg.

length, coefficient, conc., radius, into bldg., coefficient, crack, number, coefficient, conc.,

Lp Kd Csource rcrack Qsoil
D

crack
Acrack

exp(Pe
f
) Cbuilding

(cm) (cm
3
/g) ( g/m

3
) (cm) (cm

3
/s) (cm

2
/s) (cm

2
) (unitless) (unitless) ( g/m

3
)

15 4.00E+00 2.66E+03 0.10 5.62E+00 5.68E-03 4.00E+02 5.60E+10 2.92E-04 7.78E-01

Unit

risk Reference

factor, conc.,

URF RfC

( g/m
3
)
-1

(mg/m
3
)

3.4E-05 3.0E-03

END



Tier II CTE Ballard Shop Cancer Risk and Noncancer Hazard Calculation for a Hypothetical Future Resident - Indoor Air – Soil

3 of  6

RISK-BASED SOIL CONCENTRATION CALCULATIONS: INCREMENTAL RISK CALCULATIONS:

Incremental Hazard

Indoor Indoor Risk-based Final risk from quotient

exposure exposure indoor Soil indoor vapor from vapor

soil soil exposure saturation exposure intrusion to intrusion to

conc., conc., soil conc., soil indoor air, indoor air,

carcinogen noncarcinogen conc., Csat conc., carcinogen noncarcinogen
( g/kg) ( g/kg) ( g/kg) ( g/kg) ( g/kg) (unitless) (unitless)

NA NA NA 1.28E+05 NA 2.9E-06 2.5E-01

MESSAGE SUMMARY BELOW:

END



Tier II CTE Ballard Shop Cancer Risk and Noncancer Hazard Calculation for a Hypothetical Future Resident - Indoor Air – Soil

4 of  6

CALCULATE RISK-BASED SOIL CONCENTRATION (enter "X" in "YES" box)

YES

OR
CALCULATE INCREMENTAL RISKS FROM ACTUAL SOIL CONCENTRATION (enter "X" in "YES" box and initial soil conc. below)

YES X

ENTER ENTER

Initial

Chemical soil

CAS No. conc.,

(numbers only, CR

no dashes) ( g/kg) Chemical

95636 4.12E+03 1,2,4-Trimethylbenzene

ENTER ENTER ENTER ENTER ENTER

MORE Depth

below grade Vadose zone User-defined

to bottom Depth below Average SCS vadose zone

of enclosed grade to top soil soil type soil vapor

space floor, of contamination, temperature, (used to estimate OR permeability,

LF Lt TS soil vapor kv

(15 or 200 cm) (cm) (
o
C) permeability) (cm

2
)

15 152.4 8 SI

ENTER ENTER ENTER ENTER ENTER ENTER

MORE Vandose zone Vadose zone Vadose zone Vadose zone Vadose zone Average vapor

SCS soil dry soil total soil water-filled soil organic flow rate into bldg.

soil type bulk density, porosity, porosity, carbon fraction, (Leave blank to calculate)

b
A n

V

w
V

foc
V

Qsoil

(g/cm
3
) (unitless) (cm

3
/cm

3
) (unitless) (L/m)

SI 1.35 0.489 0.167 0.002

ENTER ENTER ENTER ENTER ENTER ENTER

MORE Averaging Averaging Target Target hazard

time for time for Exposure Exposure risk for quotient for

carcinogens, noncarcinogens, duration, frequency, carcinogens, noncarcinogens,

ATC ATNC ED EF TR THQ

(yrs) (yrs) (yrs) (days/yr) (unitless) (unitless)

70 8 8 350 1.0E-06 1

Used to calculate risk-based

END soil concentration.

SL-SCREEN

Version 3.1; 02/04

Reset to 
Defaults

Lookup Soil 
Parameters



Tier II CTE Ballard Shop Cancer Risk and Noncancer Hazard Calculation for a Hypothetical Future Resident - Indoor Air – Soil

5 of  6

Vadose zone Vadose zone Vadose zone Vadose zone Vadose zone Floor-

Source- soil effective soil soil soil wall Initial soil Bldg.

building air-filled total fluid intrinsic relative air effective vapor seam concentration ventilation

separation, porosity, saturation, permeability, permeability, permeability, perimeter, used, rate,

LT a
V

Ste ki krg kv Xcrack CR Qbuilding

(cm) (cm
3
/cm

3
) (cm

3
/cm

3
) (cm

2
) (cm

2
) (cm

2
) (cm) ( g/kg) (cm

3
/s)

137.4 0.322 0.267 6.72E-09 0.830 5.58E-09 4,000 4.12E+03 1.69E+04

Area of Vadose

enclosed Crack- Crack Enthalpy of Henry's law Henry's law Vapor zone

space to-total depth vaporization at constant at constant at viscosity at effective Diffusion

below area below ave. soil ave. soil ave. soil ave. soil diffusion path

grade, ratio, grade, temperature, temperature, temperature, temperature, coefficient, length,

AB Zcrack Hv,TS HTS H'TS TS D
eff

V Ld

(cm
2
) (unitless) (cm) (cal/mol) (atm-m

3
/mol) (unitless) (g/cm-s) (cm

2
/s) (cm)

1.00E+06 4.00E-04 15 11,716 1.86E-03 8.06E-02 1.75E-04 5.82E-03 137.4

Exponent of Infinite

Average Crack equivalent source Infinite

Convection Soil-water Source vapor effective foundation indoor source

path partition vapor Crack flow rate diffusion Area of Peclet attenuation bldg.

length, coefficient, conc., radius, into bldg., coefficient, crack, number, coefficient, conc.,

Lp Kd Csource rcrack Qsoil
D

crack
Acrack

exp(Pe
f
) Cbuilding

(cm) (cm
3
/g) ( g/m

3
) (cm) (cm

3
/s) (cm

2
/s) (cm

2
) (unitless) (unitless) ( g/m

3
)

15 2.70E+00 1.16E+05 0.10 5.62E+00 5.82E-03 4.00E+02 3.09E+10 2.93E-04 3.41E+01

Unit

risk Reference

factor, conc.,

URF RfC

( g/m
3
)
-1

(mg/m
3
)

NA 7.0E-03

END



Tier II CTE Ballard Shop Cancer Risk and Noncancer Hazard Calculation for a Hypothetical Future Resident - Indoor Air – Soil

6 of  6

RISK-BASED SOIL CONCENTRATION CALCULATIONS: INCREMENTAL RISK CALCULATIONS:

Incremental Hazard

Indoor Indoor Risk-based Final risk from quotient

exposure exposure indoor Soil indoor vapor from vapor

soil soil exposure saturation exposure intrusion to intrusion to

conc., conc., soil conc., soil indoor air, indoor air,

carcinogen noncarcinogen conc., Csat conc., carcinogen noncarcinogen
( g/kg) ( g/kg) ( g/kg) ( g/kg) ( g/kg) (unitless) (unitless)

NA NA NA 1.62E+05 NA NA 4.7E+00

MESSAGE SUMMARY BELOW:

END



Table F-13

Summary of Tier II CTE Ballard Shop Human Health Indoor Air Risk Estimates  - Soil

Soil (mg/kg) Maximum 95% UCL EPC
b

ILCR HQ

1,2,4-Trimethylbenzene 9.82 4.12 4.12 0.0341 NA 4.7

Naphthalene 4.44 1.97 1.97 0.000778 2.9E-06 0.25

Cumulative ILCR/HQ: 3E-06 5

10
-5

1

10
-6

 - 10
-4

1

Notes:
a

b

c

Bold indicates exceedence of the USEPA's risk management range and/or IDEQ's point of departure.

% UCL - percent upper confidence limit mg/L - Milligrams per liter.

CTE - central tendency exposure mg/m
3
 - micrograms per cubic meter

HQ - Hazard quotient. NA - Not applicable

IDEQ - Idaho Department of Environmental Quality NC - Not calculated

ILCR - Incremental lifetime cancer risk. USEPA - U. S. Environmental Protection Agency

Concentration in indoor air calculated with the soil screening level Johnson and Ettinger vapor intrusion 

model (USEPA 2004).

Concentration
a Indoor Air 

Concentration
c

(mg/m
3
)

Hypothetical Future 

Resident

IDEQ Point of Departure:

USEPA Risk Range:

Maximum or the ProUCL recommended 95%, 97.5% or 99% UCL on the mean concentration measured in 

groundwater samples collected from Ballard shop sampling locations.

The exposure point concentration (EPC) is the lower of the maximum detected concentration or the 

ProUCL recommended 95%, 97.5% or 99% UCL concentration.



Tier II RME Ballard Shop Cancer Risk and Noncancer Hazard Calculation for a Hypothetical Future Resident - Indoor Air – Soil

1 of  6

CALCULATE RISK-BASED SOIL CONCENTRATION (enter "X" in "YES" box)

YES

OR
CALCULATE INCREMENTAL RISKS FROM ACTUAL SOIL CONCENTRATION (enter "X" in "YES" box and initial soil conc. below)

YES X

ENTER ENTER

Initial

Chemical soil

CAS No. conc.,

(numbers only, CR

no dashes) ( g/kg) Chemical

91203 1.97E+03 Naphthalene

ENTER ENTER ENTER ENTER ENTER

MORE Depth

below grade Vadose zone User-defined

to bottom Depth below Average SCS vadose zone

of enclosed grade to top soil soil type soil vapor

space floor, of contamination, temperature, (used to estimate OR permeability,

LF Lt TS soil vapor kv

(15 or 200 cm) (cm) (
o
C) permeability) (cm

2
)

15 152.4 8 SI

ENTER ENTER ENTER ENTER ENTER ENTER

MORE Vandose zone Vadose zone Vadose zone Vadose zone Vadose zone Average vapor

SCS soil dry soil total soil water-filled soil organic flow rate into bldg.

soil type bulk density, porosity, porosity, carbon fraction, (Leave blank to calculate)

b
A n

V

w
V

foc
V

Qsoil

(g/cm
3
) (unitless) (cm

3
/cm

3
) (unitless) (L/m)

SI 1.35 0.489 0.167 0.002

ENTER ENTER ENTER ENTER ENTER ENTER

MORE Averaging Averaging Target Target hazard

time for time for Exposure Exposure risk for quotient for

carcinogens, noncarcinogens, duration, frequency, carcinogens, noncarcinogens,

ATC ATNC ED EF TR THQ

(yrs) (yrs) (yrs) (days/yr) (unitless) (unitless)

70 30 30 350 1.0E-06 1

Used to calculate risk-based

END soil concentration.

SL-SCREEN

Version 3.1; 02/04

Reset to 
Defaults

Lookup Soil 
Parameters



Tier II RME Ballard Shop Cancer Risk and Noncancer Hazard Calculation for a Hypothetical Future Resident - Indoor Air – Soil

2 of 6

Vadose zone Vadose zone Vadose zone Vadose zone Vadose zone Floor-

Source- soil effective soil soil soil wall Initial soil Bldg.

building air-filled total fluid intrinsic relative air effective vapor seam concentration ventilation

separation, porosity, saturation, permeability, permeability, permeability, perimeter, used, rate,

LT a
V

Ste ki krg kv Xcrack CR Qbuilding

(cm) (cm
3
/cm

3
) (cm

3
/cm

3
) (cm

2
) (cm

2
) (cm

2
) (cm) ( g/kg) (cm

3
/s)

137.4 0.322 0.267 6.72E-09 0.830 5.58E-09 4,000 1.97E+03 1.69E+04

Area of Vadose

enclosed Crack- Crack Enthalpy of Henry's law Henry's law Vapor zone

space to-total depth vaporization at constant at constant at viscosity at effective Diffusion

below area below ave. soil ave. soil ave. soil ave. soil diffusion path

grade, ratio, grade, temperature, temperature, temperature, temperature, coefficient, length,

AB Zcrack Hv,TS HTS H'TS TS D
eff

V Ld

(cm
2
) (unitless) (cm) (cal/mol) (atm-m

3
/mol) (unitless) (g/cm-s) (cm

2
/s) (cm)

1.00E+06 4.00E-04 15 12,933 1.29E-04 5.58E-03 1.75E-04 5.68E-03 137.4

Exponent of Infinite

Average Crack equivalent source Infinite

Convection Soil-water Source vapor effective foundation indoor source

path partition vapor Crack flow rate diffusion Area of Peclet attenuation bldg.

length, coefficient, conc., radius, into bldg., coefficient, crack, number, coefficient, conc.,

Lp Kd Csource rcrack Qsoil
D

crack
Acrack

exp(Pe
f
) Cbuilding

(cm) (cm
3
/g) ( g/m

3
) (cm) (cm

3
/s) (cm

2
/s) (cm

2
) (unitless) (unitless) ( g/m

3
)

15 4.00E+00 2.66E+03 0.10 5.62E+00 5.68E-03 4.00E+02 5.60E+10 2.92E-04 7.78E-01

Unit

risk Reference

factor, conc.,

URF RfC

( g/m
3
)
-1

(mg/m
3
)

3.4E-05 3.0E-03

END



Tier II RME Ballard Shop Cancer Risk and Noncancer Hazard Calculation for a Hypothetical Future Resident - Indoor Air – Soil

3 of 6

RISK-BASED SOIL CONCENTRATION CALCULATIONS: INCREMENTAL RISK CALCULATIONS:

Incremental Hazard

Indoor Indoor Risk-based Final risk from quotient

exposure exposure indoor Soil indoor vapor from vapor

soil soil exposure saturation exposure intrusion to intrusion to

conc., conc., soil conc., soil indoor air, indoor air,

carcinogen noncarcinogen conc., Csat conc., carcinogen noncarcinogen
( g/kg) ( g/kg) ( g/kg) ( g/kg) ( g/kg) (unitless) (unitless)

NA NA NA 1.28E+05 NA 1.1E-05 2.5E-01

MESSAGE SUMMARY BELOW:

END



Tier II RME Ballard Shop Cancer Risk and Noncancer Hazard Calculation for a Hypothetical Future Resident - Indoor Air – Soil

4 of  6

CALCULATE RISK-BASED SOIL CONCENTRATION (enter "X" in "YES" box)

YES

OR
CALCULATE INCREMENTAL RISKS FROM ACTUAL SOIL CONCENTRATION (enter "X" in "YES" box and initial soil conc. below)

YES X

ENTER ENTER

Initial

Chemical soil

CAS No. conc.,

(numbers only, CR

no dashes) ( g/kg) Chemical

95636 4.12E+03 1,2,4-Trimethylbenzene

ENTER ENTER ENTER ENTER ENTER

MORE Depth

below grade Vadose zone User-defined

to bottom Depth below Average SCS vadose zone

of enclosed grade to top soil soil type soil vapor

space floor, of contamination, temperature, (used to estimate OR permeability,

LF Lt TS soil vapor kv

(15 or 200 cm) (cm) (
o
C) permeability) (cm

2
)

15 152.4 8 SI

ENTER ENTER ENTER ENTER ENTER ENTER

MORE Vandose zone Vadose zone Vadose zone Vadose zone Vadose zone Average vapor

SCS soil dry soil total soil water-filled soil organic flow rate into bldg.

soil type bulk density, porosity, porosity, carbon fraction, (Leave blank to calculate)

b
A n

V

w
V

foc
V

Qsoil

(g/cm
3
) (unitless) (cm

3
/cm

3
) (unitless) (L/m)

SI 1.35 0.489 0.167 0.002

ENTER ENTER ENTER ENTER ENTER ENTER

MORE Averaging Averaging Target Target hazard

time for time for Exposure Exposure risk for quotient for

carcinogens, noncarcinogens, duration, frequency, carcinogens, noncarcinogens,

ATC ATNC ED EF TR THQ

(yrs) (yrs) (yrs) (days/yr) (unitless) (unitless)

70 30 30 350 1.0E-06 1

Used to calculate risk-based

END soil concentration.

SL-SCREEN

Version 3.1; 02/04

Reset to 
Defaults

Lookup Soil 
Parameters



Tier II RME Ballard Shop Cancer Risk and Noncancer Hazard Calculation for a Hypothetical Future Resident - Indoor Air – Soil

5 of  6

Vadose zone Vadose zone Vadose zone Vadose zone Vadose zone Floor-

Source- soil effective soil soil soil wall Initial soil Bldg.

building air-filled total fluid intrinsic relative air effective vapor seam concentration ventilation

separation, porosity, saturation, permeability, permeability, permeability, perimeter, used, rate,

LT a
V

Ste ki krg kv Xcrack CR Qbuilding

(cm) (cm
3
/cm

3
) (cm

3
/cm

3
) (cm

2
) (cm

2
) (cm

2
) (cm) ( g/kg) (cm

3
/s)

137.4 0.322 0.267 6.72E-09 0.830 5.58E-09 4,000 4.12E+03 1.69E+04

Area of Vadose

enclosed Crack- Crack Enthalpy of Henry's law Henry's law Vapor zone

space to-total depth vaporization at constant at constant at viscosity at effective Diffusion

below area below ave. soil ave. soil ave. soil ave. soil diffusion path

grade, ratio, grade, temperature, temperature, temperature, temperature, coefficient, length,

AB Zcrack Hv,TS HTS H'TS TS D
eff

V Ld

(cm
2
) (unitless) (cm) (cal/mol) (atm-m

3
/mol) (unitless) (g/cm-s) (cm

2
/s) (cm)

1.00E+06 4.00E-04 15 11,716 1.86E-03 8.06E-02 1.75E-04 5.82E-03 137.4

Exponent of Infinite

Average Crack equivalent source Infinite

Convection Soil-water Source vapor effective foundation indoor source

path partition vapor Crack flow rate diffusion Area of Peclet attenuation bldg.

length, coefficient, conc., radius, into bldg., coefficient, crack, number, coefficient, conc.,

Lp Kd Csource rcrack Qsoil
D

crack
Acrack

exp(Pe
f
) Cbuilding

(cm) (cm
3
/g) ( g/m

3
) (cm) (cm

3
/s) (cm

2
/s) (cm

2
) (unitless) (unitless) ( g/m

3
)

15 2.70E+00 1.16E+05 0.10 5.62E+00 5.82E-03 4.00E+02 3.09E+10 2.93E-04 3.41E+01

Unit

risk Reference

factor, conc.,

URF RfC

( g/m
3
)
-1

(mg/m
3
)

NA 7.0E-03

END



Tier II RME Ballard Shop Cancer Risk and Noncancer Hazard Calculation for a Hypothetical Future Resident - Indoor Air – Soil

6 of  6

RISK-BASED SOIL CONCENTRATION CALCULATIONS: INCREMENTAL RISK CALCULATIONS:

Incremental Hazard

Indoor Indoor Risk-based Final risk from quotient

exposure exposure indoor Soil indoor vapor from vapor

soil soil exposure saturation exposure intrusion to intrusion to

conc., conc., soil conc., soil indoor air, indoor air,

carcinogen noncarcinogen conc., Csat conc., carcinogen noncarcinogen
( g/kg) ( g/kg) ( g/kg) ( g/kg) ( g/kg) (unitless) (unitless)

NA NA NA 1.62E+05 NA NA 4.7E+00

MESSAGE SUMMARY BELOW:

END



Table F-14

Summary of Tier II RME Ballard Shop Human Health Indoor Air Risk Estimates  - Soil

Soil (mg/kg) Maximum 95% UCL EPC
b

ILCR HQ

1,2,4-Trimethylbenzene 9.82 4.12 4.12 0.0341 NA 4.7

Naphthalene 4.44 1.97 1.97 0.000778 1.1E-05 0.25

Cumulative ILCR/HQ: 1E-05 5

10
-5

1

10
-6

 - 10
-4

1

Notes:
a

b

c

Bold indicates exceedence of the USEPA's risk management range and/or IDEQ's point of departure.

% UCL - percent upper confidence limit mg/m
3
 - micrograms per cubic meter

HQ - Hazard quotient. NA - Not applicable

IDEQ - Idaho Department of Environmental Quality NC - Not calculated

ILCR - Incremental lifetime cancer risk. USEPA - U. S. Environmental Protection Agency

mg/L - Milligrams per liter. RME - reasonable maximum exposure

Concentration in indoor air calculated with the soil screening level Johnson and Ettinger vapor intrusion 

model (USEPA 2004).

Concentration
a Indoor Air 

Concentration
c

(mg/m
3
)

Hypothetical Future 

Resident

IDEQ Point of Departure:

USEPA Risk Range:

Maximum or the ProUCL recommended 95%, 97.5% or 99% UCL on the mean concentration measured in 

groundwater samples collected from Ballard shop sampling locations.

The exposure point concentration (EPC) is the lower of the maximum detected concentration or the 

ProUCL recommended 95%, 97.5% or 99% UCL concentration.



ATTACHMENT G – TIER II BACKGROUND RISK CALCULATIONS 



Tier II Background Cancer Risk Calculation for a Current/Future Native American - Upland Soil

Soil Soil Dust
Upland Soil Ingestion Dermal Inhalation Pathway-Specific Cancer Risk Chemical-

Concentrationa Dose Dose Dose Soil Dust Specific
Analyte (mg/kg) (mg/kg-d) (mg/kg-d) (ug/m3) Oral Dermal Inhalation Ingestion Dermal Inhalation Risk

Arsenic 6.35 4.6E-06 3.3E-06 2.6E-08 1.5E+00 1.5E+00 4.3E-03 6.9E-06 5.0E-06 1.1E-10 1.2E-05

ILCR 1E-05
Notes:

a

b Doses and risks shown only for carcinogenic chemicals with available toxicity values.

% UCL percent upper confidence limit mg/kg-d milligrams per kilogram per day
ILCR incremental lifetime cancer risk URF unit risk factor
mg/kg milligrams per kilogram ug/m3 microgram per cubic meter

Table G-1

Cancer Slope Factor
(mg/kg-d)-1 b

URF
(ug/m3)-1 b

Maximum detected concentration or ProUCL recommended 95%, 97.5% or 99% UCL on the mean concentration measured in upland soil samples collected from 
Background sampling locations.



Tier II Background Noncancer Hazard Calculation for a Current/Future Native American - Upland Soil

Soil Dust
Upland Soil Ingestion Dermal Inhalation Pathway-Specific Hazard Chemical-

Concentrationa Dose Dose Dose Soil Dust Specific
Analyte (mg/kg) (mg/kg-d) (mg/kg-d) (mg/m3) Oral Dermal Inhalation Ingestion Dermal Inhalation HQ

Arsenic 6.35 1.1E-05 7.8E-06 6.1E-11 3.0E-04 3.0E-04 1.5E-05 3.6E-02 2.6E-02 4.0E-06 0.062
Thallium 0.185 5.2E-07 7.1E-08 1.8E-12 1.0E-05 1.0E-05 na 5.2E-02 7.1E-03 na 0.059
Vanadium 23.7 6.7E-05 9.1E-06 2.3E-10 5.0E-03 1.3E-04 1.0E-04 1.3E-02 7.0E-02 2.3E-06 0.083

HI 0.2

Notes:
a

b Doses and noncancer hazards shown only for noncarcinogenic chemicals with available toxicity values.

% UCL percent upper confidence limit mg/kd-d milligrams per kilogram per day
HI hazard index mg/m3 milligram per cubic meter
HQ hazard quotient na not available
mg/kg milligrams per kilogram RfC reference concentration

Table G-2

Reference Dose
(mg/kg-d) b

RfC
(mg/m3) b

Maximum detected concentration or ProUCL recommended 95%, 97.5% or 99% UCL on the mean concentration measured in upland soil samples collected from 
Background sampling locations.



Tier II Background Cancer Risk Calculation for a Hypothetical Resident - Upland Soil

Soil Soil
Upland Soil Ingestion Dermal Inhalation Pathway-Specific Cancer Risk Chemical-

Concentrationa Dose Dose Dose Soil Specific
Analyte (mg/kg) (mg/kg-d) (mg/kg-d) (ug/m3) Oral Dermal Inhalation Ingestion Dermal Inhalation Risk

Arsenic 6.35 4.6E-06 3.3E-06 2.6E-08 1.5E+00 1.5E+00 4.3E-03 6.9E-06 5.0E-06 1.1E-10 1.2E-05

ILCR 1E-05
Notes:

a

b Doses and risks shown only for carcinogenic chemicals with available toxicity values.

% UCL percent upper confidence limit mg/kg-d milligrams per kilogram per day
ILCR incremental lifetime cancer risk URF unit risk factor
mg/kg milligrams per kilogram ug/m3 microgram per cubic meter

Table G-3

Cancer Slope Factor
(mg/kg-d)-1 b

URF
(ug/m3)-1 b

Maximum detected concentration or ProUCL recommended 95%, 97.5% or 99% UCL on the mean concentration measured in upland soil samples collected from Background 
sampling locations.



Tier II Background Noncancer Hazard Calculation for a Hypothetical Resident - Upland Soil

Soil
Upland Soil Ingestion Dermal Inhalation Pathway-Specific Hazard Chemical-

Concentrationa Dose Dose Dose Soil Specific
Analyte (mg/kg) (mg/kg-d) (mg/kg-d) (mg/m3) Oral Dermal Inhalation Ingestion Dermal Inhalation HQ

Arsenic 6.35 1.1E-05 7.8E-06 6.1E-11 3.0E-04 3.0E-04 1.5E-05 3.6E-02 2.6E-02 4.0E-06 0.062
Thallium 0.185 5.2E-07 7.1E-08 1.8E-12 1.0E-05 1.0E-05 na 5.2E-02 7.1E-03 na 0.059
Vanadium 23.7 6.7E-05 9.1E-06 2.3E-10 5.0E-03 1.3E-04 1.0E-04 1.3E-02 7.0E-02 2.3E-06 0.083

HI 0.2

Notes:
a

b Doses and noncancer hazards shown only for noncarcinogenic chemicals with available toxicity values.

% UCL percent upper confidence limit mg/kd-d milligrams per kilogram per day
HI hazard index mg/m3 milligram per cubic meter
HQ hazard quotient na not available
mg/kg milligrams per kilogram RfC reference concentration

Table G-4

Reference Dose
(mg/kg-d) b

RfC
(mg/m3) b

Maximum detected concentration or ProUCL recommended 95%, 97.5% or 99% UCL on the mean concentration measured in upland soil samples collected from Background 
sampling locations.



Tier II Background Cancer Risk Calculation for a Current/Future Seasonal Rancher - Upland Soil

Soil Soil Dust
Upland Soil Ingestion Dermal Inhalation Pathway-Specific Cancer Risk Chemical-

Concentrationa Dose Dose Dose Soil Dust Specific
Analyte (mg/kg) (mg/kg-d) (mg/kg-d) (ug/m3) Oral Dermal Inhalation Ingestion Dermal Inhalation Risk

Arsenic 6.35 6.1E-07 1.7E-06 1.2E-07 1.5E+00 1.5E+00 4.3E-03 9.2E-07 2.5E-06 5.4E-10 3.4E-06

ILCR 3E-06
Notes:

a

b Doses and risks shown only for carcinogenic chemicals with available toxicity values.

% UCL percent upper confidence limit mg/kg-d milligrams per kilogram per day
ILCR incremental lifetime cancer risk URF unit risk factor
mg/kg milligrams per kilogram ug/m3 microgram per cubic meter

Table G-5

Cancer Slope Factor
(mg/kg-d)-1 b

URF
(ug/m3)-1 b

Maximum detected concentration or ProUCL recommended 95%, 97.5% or 99% UCL on the mean concentration measured in upland soil samples collected from 
Background sampling locations.



Tier II Background Noncancer Hazard Calculation for a Current/Future Seasonal Rancher - Upland Soil

Soil Dust
Upland Soil Ingestion Dermal Inhalation Pathway-Specific Hazard Chemical-

Concentrationa Dose Dose Dose Soil Dust Specific
Analyte (mg/kg) (mg/kg-d) (mg/kg-d) (mg/m3) Oral Dermal Inhalation Ingestion Dermal Inhalation HQ
Arsenic 6.35 1.8E-06 4.9E-06 3.6E-10 3.0E-04 3.0E-04 1.5E-05 6.0E-03 1.6E-02 2.4E-05 0.022
Thallium 0.185 8.7E-08 4.4E-08 1.1E-11 1.0E-05 1.0E-05 na 8.7E-03 4.4E-03 na 0.013
Vanadium 23.7 1.1E-05 5.7E-06 1.4E-09 5.0E-03 1.3E-04 1.0E-04 2.2E-03 4.4E-02 1.4E-05 0.046

HI 0.08

Notes:
a

b Doses and noncancer hazards shown only for noncarcinogenic chemicals with available toxicity values.

% UCL percent upper confidence limit mg/kd-d milligrams per kilogram per day
HI hazard index mg/m3 milligram per cubic meter
HQ hazard quotient na not available
mg/kg milligrams per kilogram RfC reference concentration

Table G-6

Reference Dose
(mg/kg-d) b

RfC
(mg/m3) b

Maximum detected concentration or ProUCL recommended 95%, 97.5% or 99% UCL on the mean concentration measured in upland soil samples collected from 
Background sampling locations.



Tier II Background Cancer Risk Calculation for a Current/Future Hunter - Upland Soil

Soil Soil Dust
Upland Soil Ingestion Dermal Inhalation Pathway-Specific Cancer Risk Chemical-

Concentrationa Dose Dose Dose Soil Dust Specific
Analyte (mg/kg) (mg/kg-d) (mg/kg-d) (ug/m3) Oral Dermal Inhalation Ingestion Dermal Inhalation Risk

Arsenic 6.35 1.2E-07 6.5E-08 1.3E-08 1.5E+00 1.5E+00 4.3E-03 1.8E-07 9.7E-08 5.6E-11 2.8E-07

ILCR 3E-07
Notes:

a

b Doses and risks shown only for carcinogenic chemicals with available toxicity values.

% UCL percent upper confidence limit mg/kg-d milligrams per kilogram per day
ILCR incremental lifetime cancer risk URF unit risk factor
mg/kg milligrams per kilogram ug/m3 microgram per cubic meter

Table G-7

Cancer Slope Factor
(mg/kg-d)-1 b

URF
(ug/m3)-1 b

Maximum detected concentration or ProUCL recommended 95%, 97.5% or 99% UCL on the mean concentration measured in upland soil samples collected from 
Background sampling locations.



Tier II Background Noncancer Hazard Calculation for a Current/Future Hunter - Upland Soil

Soil Dust
Upland Soil Ingestion Dermal Inhalation Pathway-Specific Hazard Chemical-

Concentrationa Dose Dose Dose Soil Dust Specific
Analyte (mg/kg) (mg/kg-d) (mg/kg-d) (mg/m3) Oral Dermal Inhalation Ingestion Dermal Inhalation HQ
Arsenic 6.35 3.5E-07 1.9E-07 3.8E-11 3.0E-04 3.0E-04 1.5E-05 1.2E-03 6.3E-04 2.5E-06 0.0018
Thallium 0.185 1.0E-08 1.7E-09 1.1E-12 1.0E-05 1.0E-05 na 1.0E-03 1.7E-04 na 0.0012
Vanadium 23.7 1.3E-06 2.2E-07 1.4E-10 5.0E-03 1.3E-04 1.0E-04 2.6E-04 1.7E-03 1.4E-06 0.0020

HI 0.005

Notes:
a

b Doses and noncancer hazards shown only for noncarcinogenic chemicals with available toxicity values.

% UCL percent upper confidence limit mg/kd-d milligrams per kilogram per day
HI hazard index mg/m3 milligram per cubic meter
HQ hazard quotient na not available
mg/kg milligrams per kilogram RfC reference concentration

Table G-8

Reference Dose
(mg/kg-d) b

RfC
(mg/m3) b

Maximum detected concentration or ProUCL recommended 95%, 97.5% or 99% UCL on the mean concentration measured in upland soil samples collected from 
Background sampling locations.



Tier II Background Cancer Risk Calculation for a Recreational Camper/Hiker - Upland Soil

Soil Soil
Upland Soil Ingestion Dermal Inhalation Pathway-Specific Cancer Risk Chemical-

Concentrationa Dose Dose Dose Soil Specific
Analyte (mg/kg) (mg/kg-d) (mg/kg-d) (ug/m3) Oral Dermal Inhalation Ingestion Dermal Inhalation Risk

Arsenic 6.35 2.0E-07 8.1E-08 8.1E-09 1.5E+00 1.5E+00 4.3E-03 3.1E-07 1.2E-07 3.5E-11 4.3E-07

ILCR 4E-07
Notes:

a

b Doses and risks shown only for carcinogenic chemicals with available toxicity values.

% UCL percent upper confidence limit mg/kg-d milligrams per kilogram per day
ILCR incremental lifetime cancer risk URF unit risk factor
mg/kg milligrams per kilogram ug/m3 microgram per cubic meter

Table G-9

Cancer Slope Factor
(mg/kg-d)-1 b

URF
(ug/m3)-1 b

Maximum detected concentration or ProUCL recommended 95%, 97.5% or 99% UCL on the mean concentration measured in upland soil samples collected from 
Background sampling locations.



Tier II Background Noncancer Hazard Calculation for a Recreational Camper/Hiker - Upland Soil

Soil
Upland Soil Ingestion Dermal Inhalation Pathway-Specific Hazard Chemical-

Concentrationa Dose Dose Dose Soil Specific
Analyte (mg/kg) (mg/kg-d) (mg/kg-d) (mg/m3) Oral Dermal Inhalation Ingestion Dermal Inhalation HQ

Arsenic 6.35 4.8E-07 1.9E-07 1.9E-11 3.0E-04 3.0E-04 1.5E-05 1.6E-03 6.3E-04 1.3E-06 0.0022
Thallium 0.185 1.4E-08 1.7E-09 5.5E-13 1.0E-05 1.0E-05 na 1.4E-03 1.7E-04 na 0.0016
Vanadium 23.7 1.8E-06 2.2E-07 7.0E-11 5.0E-03 1.3E-04 1.0E-04 3.6E-04 1.7E-03 7.0E-07 0.0021

HI 0.006

Notes:
a

b Doses and noncancer hazards shown only for noncarcinogenic chemicals with available toxicity values.

% UCL percent upper confidence limit mg/kd-d milligrams per kilogram per day
HI hazard index mg/m3 milligram per cubic meter
HQ hazard quotient na not available
mg/kg milligrams per kilogram RfC reference concentration

Table G-10

Reference Dose
(mg/kg-d) b

RfC
(mg/m3) b

Maximum detected concentration or ProUCL recommended 95%, 97.5% or 99% UCL on the mean concentration measured in upland soil samples collected from Background 
sampling locations.



Analyte Maximum 95% UCL EPCb ILCR HQ ILCR HQ ILCR HQ ILCR HQ ILCR HQ
Arsenic 9.01 6.35 6.35 1.2E-05 0.062 1.2E-05 0.062 3.4E-06 0.022 2.8E-07 0.0018 4.3E-07 0.0022
Thallium 0.293 0.185 0.185 NA 0.059 0.059 0.013 0.0012 0.0016
Vanadium 36.8 23.7 23.7 NA 0.083 0.083 0.046 0.0020 0.0021

1.E-05 0.2 1.E-05 0.2 3.E-06 0.08 3.E-07 0.005 4.E-07 0.006

10-5 1
10-6 - 10-4 1

Notes:
a

b

Bold indicates exceedence of the USEPA's risk management range and/or IDEQ's point of departure.

% UCL - percent upper confidence limit mg/kg - milligrams per kilogarm
HQ - hazard quotient NA - not applicable
IDEQ - Idaho Department of Environmental Quality USEPA - U. S. Environmental Protection Agency
ILCR - incremental lifetime cancer risk

Concentrationa

(mg/kg)
Current/Future

Native American
Hypothetical Future 

Resident
Current/Future

Seasonal Rancher
Current/Future

Recreational Hunter

Current/Future
Recreational
Camper/Hiker

Maximum detected concentration and ProUCL recommended 95%, 97.5% or 99% UCL on the mean concentration measured in upland soil samples collected from 
Background sampling locations.

Table G-11
Summary of Tier II Background Human Health Risk Estimates  - Upland Soil

IDEQ Point of Departure:
USEPA Risk Range:

The exposure point concentration (EPC) is the lower of the maximum detected concentration or 95%, 97.5% or 99% UCL concentration.

Cumulative ILCR/HQ:



Tier II Background Cancer Risk Calculation for a Current/Future Native American - Riparian Soil

Soil Soil Dust
Riparian Soil Ingestion Dermal Inhalation Pathway-Specific Cancer Risk Chemical-

Concentrationa Dose Dose Dose Soil Dust Specific
Analyte (mg/kg) (mg/kg-d) (mg/kg-d) (ug/m3) Oral Dermal Inhalation Ingestion Dermal Inhalation Risk

Arsenic 4.43 3.2E-06 2.3E-06 1.8E-08 1.5E+00 1.5E+00 4.3E-03 4.8E-06 3.5E-06 7.8E-11 8.3E-06

ILCR 8E-06
Notes:

a

b Doses and risks shown only for carcinogenic chemicals with available toxicity values.

% UCL percent upper confidence limit na not available
ILCR incremental lifetime cancer risk URF unit risk factor
mg/kg milligrams per kilogram ug/m3 microgram per cubic meter
mg/kg-d milligrams per kilogram per day

Table G-12

Cancer Slope Factor
(mg/kg-d)-1 b

URF
(ug/m3)-1 b

Maximum detected concentration or ProUCL recommended 95%, 97.5% or 99% UCL on the mean concentration measured in riparian soil samples collected from 
Background sampling locations.



Tier II Background Noncancer Hazard Calculation for a Current/Future Native American - Riparian Soil

Soil Dust
Riparian Soil Ingestion Dermal Inhalation Pathway-Specific Hazard Chemical-

Concentrationa Dose Dose Dose Soil Dust Specific
Analyte (mg/kg) (mg/kg-d) (mg/kg-d) (mg/m3) Oral Dermal Inhalation Ingestion Dermal Inhalation HQ

Arsenic 4.43 7.5E-06 5.4E-06 4.2E-11 3.0E-04 3.0E-04 1.5E-05 2.5E-02 1.8E-02 2.8E-06 0.043
Vanadium 37.0 1.0E-04 1.4E-05 3.5E-10 5.0E-03 1.3E-04 1.0E-04 2.1E-02 1.1E-01 3.5E-06 0.13

HI 0.2

Notes:
a

b Doses and noncancer hazards shown only for noncarcinogenic chemicals with available toxicity values.

% UCL percent upper confidence limit mg/m3 milligram per cubic meter
HI hazard index na not available
HQ hazard quotient RfC reference concentration
mg/kg milligrams per kilogram
mg/kd-d milligrams per kilogram per day

Table G-13

Reference Dose
(mg/kg-d) b

RfC
(mg/m3) b

Maximum detected concentration or ProUCL recommended 95%, 97.5% or 99% UCL on the mean concentration measured in riparian soil samples collected from Background 
sampling locations.



Analyte Maximum 95% UCL EPCb ILCR HQ
Arsenic 5.44 4.43 4.43 8.3E-06 0.043
Vanadium 57.3 37.0 37.0 NA 0.13

8.E-06 0.2

10-5 1
10-6 - 10-4 1

Notes:
a

b

Bold indicates exceedence of the USEPA's risk management range and/or IDEQ's point of departure.

% UCL - percent upper confidence limit mg/kg - milligrams per kilogarm
HQ - hazard quotient NA - not applicable
IDEQ - Idaho Department of Environmental Quality USEPA - U. S. Environmental Protection Agency
ILCR - incremental lifetime cancer risk

Concentrationa

(mg/kg)
Current/Future

Native American

Maximum detected concentration and ProUCL recommended 95%, 97.5% or 99% UCL on the mean 
concentration measured in riparian soil samples collected from Background sampling locations.

Table G-14
Summary of Tier II Background Human Health Risk Estimates  - Riparian Soil

IDEQ Point of Departure:
USEPA Risk Range:

The exposure point concentration (EPC) is the lower of the maximum detected concentration or 95%, 
97.5% or 99% UCL concentration.

Cumulative ILCR/HQ:



TABLE G-15
Tier II Background Cancer Risk Calculation for a Current/Future Native American - Surface Water

VOC
Surface Water Ingestion Dermal Inhalation Chemical-
Concentrationa Dose Dose Concentration Specific

Analyte (mg/L) (mg/kg-d) (mg/kg-d) (ug/m3) Oral Dermal Inhalation Ingestion Dermal Inhalation Risk

Arsenic 0.000735 5.6E-08 2.1E-08 NA 1.5E+00 1.5E+00 4.3E-03 8.4E-08 3.1E-08 NA 1.2E-07

ILCR 1E-07
Notes:

a

b Doses and risks shown only for carcinogenic chemicals with available toxicity values.

% UCL percent upper confidence limit NA not applicable
ILCR incremental lifetime cancer risk URF unit risk factor
mg/L milligrams per liter ug/m3 microgram per cubic meter
mg/kg-d milligrams per kilogram per day

URF
(ug/m3)-1 b

Pathway-Specific Cancer RiskCancer Slope Factor 
(mg/kg-d)-1 b

Maximum detected concentration or ProUCL recommended 95%, 97.5% or 99% UCL on the mean concentration measured in surface water samples collected from 
Ballard Mine sampling locations.



TABLE G-16
Tier II Background Noncancer Hazard Calculation for a Current/Future Native American - Surface Water

VOC
Surface Water Ingestion Dermal Inhalation Pathway-Specific Hazard Chemical-
Concentrationa Dose Dose Concentration Specific

Analyte (mg/L) (mg/kg-d) (mg/kg-d) (mg/m3) Oral Dermal Inhalation Ingestion Dermal Inhalation HQ

Arsenic 0.000735 1.3E-07 4.9E-08 NA 3.0E-04 3.0E-04 1.5E-05 4.4E-04 1.6E-04 NA 0.00060

HI 0.0006
Notes:

a

b Doses and noncancer hazards shown only for noncarcinogenic chemicals with available toxicity values.

% UCL percent upper confidence limit mg/kd-d milligrams per kilogram per day
HI hazard index mg/m3 milligram per cubic meter
HQ hazard quotient NA not applicable
mg/L milligrams per liter RfC reference concentration

Reference Dose 
(mg/kg-d)

RfC
(mg/m3)

Maximum detected concentration or ProUCL recommended 95%, 97.5% or 99% UCL on the mean concentration measured in surface water samples collected 
from Ballard Mine sampling locations.



Table G-17
Summary of Tier II Background Human Health Risk Estimates  - Surface Water

Analyte Maximum 95% UCL EPCb ILCR HQ
Arsenic 0.00110 0.000735 0.000735 1E-07 0.00060

1.E-07 0.0006

10-5 1
10-6 - 10-4 1

Notes:
a

b

Bold indicates exceedence of the USEPA's risk management range and/or IDEQ's point of departure.

% UCL - percent upper confidence limit ILCR - incremental lifetime cancer risk
HQ - hazard quotient mg/L - milligrams per liter
IDEQ - Idaho Department of Environmental Quality USEPA - U. S. Environmental Protection Agency

Cumulative ILCR/HQ:

Maximum detected concentration or ProUCL recommended 95%, 97.5% or 99% UCL on the mean 
concentration measured in surface water samples collected from Ballard Mine sampling locations.
The exposure point concentration (EPC) is the lower of the maximum detected concentration or ProUCL 
recommended 95%, 97.5% or 99% UCL concentration.

IDEQ Point of Departure:
USEPA Risk Range:

Concentrationa

(mg/L)
Current/Future

Native American



TABLE G-18
Tier II Background Cancer Risk Calculation for a Hypothetical Future Resident - Groundwater

VOC
Groundwater Ingestion Dermal Inhalation Chemical-

Concentrationa Dose Dose Concentration Specific
Analyte (mg/L) (mg/kg-d) (mg/kg-d) (ug/m3) Oral Dermal Inhalation Ingestion Dermal Inhalation Risk

Arsenic 0.000723 1.3E-05 7.4E-08 NA 1.5E+00 1.5E+00 4.3E-03 1.9E-05 1.1E-07 NA 1.9E-05

ILCR 2E-05
Notes:

a

b Doses and risks shown only for carcinogenic chemicals with available toxicity values.

% UCL percent upper confidence limit NA not applicable
ILCR incremental lifetime cancer risk URF unit risk factor
mg/L milligrams per liter ug/m3 microgram per cubic meter
mg/kg-d milligrams per kilogram per day

Cancer Slope 
Factor

(mg/kg-d)-1 b
URF

(ug/m3)-1 b
Pathway-Specific Cancer Risk

Maximum detected concentration or ProUCL recommended 95%, 97.5% or 99% UCL on the mean concentration measured in groundwater samples collected from 
Background sampling locations.



TABLE G-19
Tier II Background Noncancer Hazard Calculation for a Hypothetical Future Resident - Groundwater

VOC
Groundwater Ingestion Dermal Inhalation Pathway-Specific Hazard Chemical-

Concentrationa Dose Dose Concentration Specific
Analyte (mg/L) (mg/kg-d) (mg/kg-d) (mg/m3) Oral Dermal Inhalation Ingestion Dermal Inhalation HQ

Arsenic 0.000723 3.0E-05 1.7E-07 NA 3.0E-04 3.0E-04 1.5E-05 9.9E-02 5.7E-04 NA 0.10
Cadmium, 0.000233 9.6E-06 5.5E-08 NA 5.0E-04 2.5E-05 1.0E-05 1.9E-02 2.2E-03 NA 0.021
Selenium 0.00124 5.1E-05 2.9E-07 NA 5.0E-03 1.5E-03 2.0E-02 1.0E-02 2.0E-04 NA 0.010
Thallium 0.000200 8.2E-06 4.7E-08 NA 1.0E-05 1.0E-05 na 8.2E-01 4.7E-03 NA 0.83

HI 1
Notes:

a

b Doses and noncancer hazards shown only for noncarcinogenic chemicals with available toxicity values.

% UCL percent upper confidence limit mg/m3 milligram per cubic meter
HI hazard index na not available
HQ hazard quotient NA not applicable
mg/kg milligrams per kilogram RfC reference concentration
mg/kd-d milligrams per kilogram per day

Reference Dose 
(mg/kg-d) b

RfC
(mg/m3) b

Maximum detected concentration or ProUCL recommended 95%, 97.5% or 99% UCL on the mean concentration measured in groundwater samples collected 
from Background sampling locations.



TABLE G-20
Tier II Background Cancer Risk Calculation for a Current/Future Seasonal Rancher - Groundwater

VOC
Groundwater Ingestion Dermal Inhalation Chemical-

Concentrationa Dose Dose Concentration Specific
Analyte (mg/L) (mg/kg-d) (mg/kg-d) (ug/m3) Oral Dermal Inhalation Ingestion Dermal Inhalation Risk
Metals

Arsenic 0.000723 2.3E-06 1.6E-08 NA 1.5E+00 1.5E+00 4.3E-03 3.5E-06 2.4E-08 NA 3.5E-06

ILCR 4E-06
Notes:

a

b Doses and risks shown only for carcinogenic chemicals with available toxicity values.

% UCL percent upper confidence limit NA not applicable
ILCR incremental lifetime cancer risk URF unit risk factor
mg/L milligrams per liter ug/m3 microgram per cubic meter
mg/kg-d milligrams per kilogram per day

Cancer Slope 
Factor

(mg/kg-d)-1 b
URF

(ug/m3)-1 b
Pathway-Specific Cancer Risk

Maximum detected concentration or ProUCL recommended 95%, 97.5% or 99% UCL on the mean concentration measured in groundwater samples collected 
from Background sampling locations.



TABLE G-21
Tier II Background Noncancer Hazard Calculation for a Current/Future Seasonal Rancher - Groundwater

VOC
Groundwater Ingestion Dermal Inhalation Pathway-Specific Hazard Chemical-

Concentrationa Dose Dose Concentration Specific
Analyte (mg/L) (mg/kg-d) (mg/kg-d) (mg/m3) Oral Dermal Inhalation Ingestion Dermal Inhalation HQ
Metals

Arsenic 0.000723 2.8E-07 4.6E-08 NA 3.0E-04 3.0E-04 1.5E-05 9.4E-04 1.5E-04 NA 0.0011
Cadmium, 0.000233 9.1E-08 1.5E-08 NA 5.0E-04 2.5E-05 1.0E-05 1.8E-04 5.9E-04 NA 0.00077
Selenium 0.00124 4.9E-07 7.9E-08 NA 5.0E-03 1.5E-03 2.0E-02 9.7E-05 5.2E-05 NA 0.00015
Thallium 0.000200 7.8E-08 1.3E-08 NA 1.0E-05 1.0E-05 na 7.8E-03 1.3E-03 NA 0.0091
Zinc NA NA NA NA 3.0E-01 3.0E-01 na na na NA 0.00000

HI 0.01
Notes:

a

b Doses and noncancer hazards shown only for noncarcinogenic chemicals with available toxicity values.

% UCL percent upper confidence limit mg/m3 milligram per cubic meter
HI hazard index na not available
HQ hazard quotient NA not applicable
mg/kg milligrams per kilogram RfC reference concentration
mg/kd-d milligrams per kilogram per day

Reference Dose 
(mg/kg-d)

RfC
(mg/m3)

Maximum detected concentration or ProUCL recommended 95%, 97.5% or 99% UCL on the mean concentration measured in groundwater samples collected 
from Background sampling locations.



Table G-22
Summary of Tier II Background Human Health Risk Estimates  - Groundwater

Analyte Maximum 95% UCL EPCb ILCR HQ ILCR HQ
Arsenic 0.000989 0.000723 0.000723 1.9E-05 0.10 3.5E-06 0.0011
Cadmium, water 0.000522 0.000233 0.000233 NA 0.021 NA 0.00077
Selenium 0.00267 0.00124 0.00124 NA 0.010 NA 0.00015
Thallium 0.000200 NC 0.000200 NA 0.83 NA 0.0091

2.E-05 1 4.E-06 0.01

10-5 1 10-5 1
10-6 - 10-4 1 10-6 - 10-4 1

Notes:
a

b

Bold indicates exceedence of the USEPA's risk management range and/or IDEQ's point of departure.

% UCL - percent upper confidence limit
HQ - hazard quotient
IDEQ - Idaho Department of Environmental Quality
ILCR - incremental lifetime cancer risk

IDEQ Point of Departure:
USEPA Risk Range:

Concentrationa

(mg/L)
Hypothetical Future 

Resident
Current/Future Seasonal 

Rancher

Cumulative ILCR/HQ:

Maximum detected concentration or ProUCL recommended 95%, 97.5% or 99% UCL on the mean concentration measured in 
groundwater samples collected from Background sampling locations.
The exposure point concentration (EPC) is the lower of the maximum detected concentration or ProUCL recommended 95%, 
97.5% or 99% UCL concentration.



Tier II Background Cancer Risk Calculation for a Current/Future Native American - Culturally Significant Plants - Upland Soil

Modeled Measured
Plant Plant

Upland Soil Ingestion Ingestion Chemical-
Concentrationa Dose Dose Specific

Analyte (mg/kg) (mg/kg-d) (mg/kg-d) Oral Risk c

Arsenic 6.35 1.71 na 3.8E-03 na 1.5E+00 5.7E-03 na 5.7E-03
ILCR 6E-03

Notes:
a

b Doses and risks shown only for carcinogenic chemicals with available toxicity values.
c Measured upland culturally significant plant data were used when available.

% UCL percent upper confidence limit mg/kg-d milligrams per kilogram per day
ILCR incremental lifetime cancer risk NA not applicable
mg/kg milligrams per kilogram na not available

The lower of the maximum detected concentration and ProUCL recommended 95%, 97.5% or 99% UCL on the mean concentration measured in upland soil samples 
collected from Background sampling locations.

Table G-23

Modeled Culturally 
Significant Plant 
Concentration

from Soil
(mg/kg)

Measured
Culturally
Significant

Plants
Concentration

(mg/kg)

Cancer Slope 
Factor

(mg/kg-d)-1 b

Pathway-Specific
Cancer Risk

Modeled
Plant

Ingestion

MeasuredP
lant

Ingestion



Tier II Background Noncancer Hazard Calculation for a Current/Future Native American - Culturally Significant Plants - Upland Soil

Modeled Measured
Plant Plant

Upland Soil Ingestion Ingestion Chemical-
Concentrationa Dose Dose Specific

Analyte (mg/kg) (mg/kg-d) (mg/kg-d) Oral HQ c

Antimony 0.499 0.155 na 8.1E-04 na 4.0E-04 2.0E+00 na 2.0
Arsenic 6.35 1.71 na 8.9E-03 na 3.0E-04 3.0E+01 na 30
Cadmium, soil 4.11 1.58 0.212 8.2E-03 1.1E-03 1.0E-03 8.2E+00 1.1E+00 1.1
Cobalt 9.88 2.62 na 1.4E-02 na 3.0E-04 4.5E+01 na 45
Manganese 2,465 795 na 4.1E+00 na 1.4E-01 3.0E+01 na 30
Selenium 0.841 0.224 0.168 1.2E-03 8.7E-04 5.0E-03 2.3E-01 1.7E-01 0.17
Thallium 0.185 0.0483 na 2.5E-04 na 1.0E-05 2.5E+01 na 25
Uranium 0.875 0.229 na 1.2E-03 na 6.0E-04 2.0E+00 na 2.0

HI 135

Notes:
a

b Doses and noncancer hazards shown only for noncarcinogenic chemicals with available toxicity values.
c Measured upland culturally significant plant data were used when available.

% UCL percent upper confidence limit mg/kg milligrams per kilogram
HI hazard index mg/kd-d milligrams per kilogram per day
HQ hazard quotient na not available

The lower of the maximum detected concentration and ProUCL recommended 95%, 97.5% or 99% UCL on the mean concentration measured in upland soil samples 
collected from Background sampling locations.

Table G-24

Modeled 
Culturally 

Significant Plant 
Concentration 

from Soil
(mg/kg)

Measured 
Culturally 
Significant 

Plants 
Concentration

(mg/kg)

Reference 
Dose

(mg/kg-d) b

Pathway-Specific Hazard

Modeled 
Plant 

Ingestion 

Measured 
Plant 

Ingestion 



Modeled 
Culturally 
Significant 

Plants 
Concentration 

(mg/kg)

Measured 
Culturally 
Significant 

Plants 
Concentration 

(mg/kg)
Analyte Maximum 95% UCL EPCb EPCc EPCd ILCR HQ

Antimony 0.854 0.499 0.499 0.155 na NA 2.0
Arsenic 9.01 6.35 6.35 1.71 na 5.7E-03 30
Cadmium, soil 9.66 4.11 4.11 1.58 0.212 NA 1.1
Cobalt 13.3 9.88 9.88 2.62 na NA 45
Manganese 3,990 2,465 2,465 795 na NA 30
Selenium 2.00 0.841 0.841 0.224 0.168 NA 0.17
Thallium 0.293 0.185 0.185 0.0483 na NA 25
Uranium 1.61 0.875 0.875 0.229 na NA 2.0

6.E-03 135

10-5 1
10-6 - 10-4 1

Notes:
a

b

c

d

Bold indicates exceedence of the USEPA's risk management range and/or IDEQ's point of departure.

% UCL - percent upper confidence limit mg/kg - milligrams per kilogarm
EPC - exposure point concentration NA - not applicable
HQ - hazard quotient na - not available
IDEQ - Idaho Department of Environmental Quality USEPA - U. S. Environmental Protection Agency
ILCR - incremental lifetime cancer risk

Table G-25
Summary of Tier II Background Human Health Risk Estimates - Culturally Significant Plants - Upland Soil

The lower of the maximum detected concentration and ProUCL recommended 95%, 97.5% or 99% UCL on the mean 
concentration measured in culturally significant plants samples in wet weight. The dry weight culturally significant 
plants data were converted to wet weight using an average moisture content of 66 percent.

The culturally significant plants EPC was modeled from the upland soil EPC using soil-to-plant uptake factors as 
described in Table G-23 and Table G-24.

Cumulative ILCR/HQ:

IDEQ Point of Departure:
USEPA Risk Range:

The lower of the maximum detected concentration and ProUCL recommended 95%, 97.5% or 99% UCL on the mean 
concentration measured in upland soil samples collected from Background sampling locations.

Maximum detected concentration and ProUCL recommended 95%, 97.5% or 99% UCL on the mean concentration 
measured in upland soil samples collected from Background sampling locations.

Upland Soil 
Concentrationa

(mg/kg)
Current/Future 

Native American



Tier II Background Cancer Risk Calculation for a Current/Future Native American - Culturally Significant Plants - Riparian Soil

Riparian Soil Chemical-
Concentrationa Specific

Analyte (mg/kg) (mg/kg-d) (mg/kg-d) Oral Risk c

Arsenic 4.43 1.20 na 2.7E-03 na 1.5E+00 4.0E-03 na 4.0E-03
ILCR 4E-03

Notes:
a

b Doses and risks shown only for carcinogenic chemicals with available toxicity values.
c Measured riparian culturally significant plant data were used when available.

% UCL percent upper confidence limit mg/kg-d milligrams per kilogram per day
ILCR incremental lifetime cancer risk NA not applicable
mg/kg milligrams per kilogram na not available

Table G-26

Modeled Culturally 
Significant Plant 
Concentration

from Soil
(mg/kg)

Measured
Riparian Plants 
Concentration

(mg/kg)

Cancer Slope 
Factor

(mg/kg-d)-1 b

Pathway-Specific
Cancer Risk

Modeled
Plant

Ingestion

MeasuredP
lant

Ingestion

Measured
Plant

Ingestion
Dose

Modeled
Plant

Ingestion
Dose

The lower of the maximum detected concentration and ProUCL recommended 95%, 97.5% or 99% UCL on the mean concentration measured in Riparian Soil 
samples collected from Background sampling locations.



Tier II Background Noncancer Hazard Calculation for a Current/Future Native American - Culturally Significant Plants - Riparian Soil

Riparian Soil Chemical-
Concentrationa Specific

Analyte (mg/kg) (mg/kg-d) (mg/kg-d) Oral HQ c

Antimony 5.50 1.71 na 0.00887 na 4.0E-04 2.2E+01 na 22
Arsenic 4.43 1.20 na 0.00623 na 3.0E-04 2.1E+01 na 21
Cadmium, soil 2.81 1.08 0.188 0.00563 0.000977 1.0E-03 5.6E+00 9.8E-01 0.98
Cobalt 8.25 2.19 na 0.0114 na 3.0E-04 3.8E+01 na 38
Manganese 655 211 na 1.10 na 1.4E-01 7.8E+00 na 7.8
Molybdenum 0.508 0.164 0.597 0.000853 0.00311 5.0E-03 1.7E-01 6.2E-01 0.62
Nickel 20.2 5.56 na 0.0289 na 2.0E-02 1.4E+00 na 1.4
Selenium 1.12 0.298 0.272 0.00155 0.00142 5.0E-03 3.1E-01 2.8E-01 0.28
Thallium 0.333 0.0869 na 0.000452 na 1.0E-05 4.5E+01 na 45
Vanadium 37.0 9.67 na 0.0503 na 5.0E-03 1.0E+01 na 10

HI 147

Notes:
a

b Doses and noncancer hazards shown only for noncarcinogenic chemicals with available toxicity values.
c Measured riparian culturally significant plant data were used when available.

% UCL percent upper confidence limit mg/kg milligrams per kilogram na not available
HI hazard index mg/kd-d milligrams per kilogram per day
HQ hazard quotient NA not applicable

The lower of the maximum detected concentration and ProUCL recommended 95%, 97.5% or 99% UCL on the mean concentration measured in Riparian Soil 
samples collected from Background sampling locations.

Table G-27

Modeled
Culturally

Significant Plant 
Concentration

from Soil
(mg/kg)

Measured
Riparian Plants 
Concentration

(mg/kg)

Pathway-Specific Hazard

Modeled
Plant

Ingestion

Measured
Plant

Ingestion

Modeled
Plant

Ingestion
Dose

Measured
Plant

Ingestion
Dose

Reference
Dose

(mg/kg-d) b



Modeled 
Culturally 
Significant

Plants
Concentration

(mg/kg)

Measured 
Riparian Plants 
Concentration

(mg/kg)
Analyte Maximum 95% UCL EPCb EPCc EPCd ILCRe HQe

Antimony 5.50 NC 5.50 1.71 na NA 22
Arsenic 5.44 4.43 4.43 1.20 na 4.0E-03 21
Cadmium, soil 4.40 2.81 2.81 1.08 0.188 NA 0.98
Cobalt 10.1 8.25 8.25 2.19 na NA 38
Manganese 1,080 655 655 211 na NA 7.8
Molybdenum 0.700 0.508 0.508 0.164 0.597 NA 0.62
Nickel 26.6 20.2 20.2 5.56 na NA 1.4
Selenium 1.80 1.12 1.12 0.298 0.272 NA 0.28
Thallium 0.428 0.333 0.333 0.0869 na NA 45
Vanadium 57.3 37.0 37.0 9.67 na NA 10

4.E-03 147

10-5 1
10-6 - 10-4 1

Notes:
a

b

c

d

e

Bold indicates exceedence of the USEPA's risk management range and/or IDEQ's point of departure.

% UCL - percent upper confidence limit mg/kg - milligrams per kilogarm
EPC - exposure point concentration NA - not applicable
HQ - hazard quotient na - not available
IDEQ - Idaho Department of Environmental Quality NC - not calculated
ILCR - incremental lifetime cancer risk USEPA - U. S. Environmental Protection Agency

Riparian Soil 
Concentrationa

(mg/kg)
Current/Future

Native American

Table G-28
Summary of Tier II Background Human Health Risk Estimates  - Culturally Significant Plants - Riparian Soil

The ILCR and HQ estimates were based on measured plant data, where available.

The lower of the maximum detected concentration and ProUCL recommended 95%, 97.5% or 99% UCL on the mean 
concentration measured in culturally significant plants samples in wet weight. The dry weight culturally significant plants data
were converted to wet weight using an average moisture content of 66 percent.

The culturally significant plants EPC was modeled from the Riparian Soil EPC using soil-to-plant uptake factors.

Cumulative ILCR/HQ:

IDEQ Point of Departure:
USEPA Risk Range:

The lower of the maximum detected concentration and ProUCL recommended 95%, 97.5% or 99% UCL on the mean 
concentration measured in Riparian Soil samples collected from Background sampling locations.

Maximum detected concentration and ProUCL recommended 95%, 97.5% or 99% UCL on the mean concentration 
measured in Riparian Soil samples collected from Background sampling locations.



Total
Plant

Upland Soil Groundwater Ingestion Chemical-
Concentrationa Concentrationa Dose Specific

Analyte (mg/kg) (mg/L) (mg/kg-d) Oral Risk
Arsenic 6.35 0.000723 1.71 0.00961 na 1.72 3.8E-03 1.5E+00 5.8E-03

ILCR 6E-03
Notes:

a

b

c Doses and risks shown only for carcinogenic chemicals with available toxicity values.

% UCL percent upper confidence limit mg/kg milligrams per kilogram
HI hazard index mg/kd-d milligrams per kilogram per day
ILCR incremental lifetime cancer risk mg/L milligrams per liter

For an analyte that is only a chemical of potential concern (COPC) in soil, measured non-culturally significant plant concentration, when available, was used to 
represent the fruits and vegetables concentration.  If an analyte is a COPCs in groundwater, the total fruits and vegetables concentration is equal to the modeled 
concentration from groundwater plus either the measured non-culturally significant plant concentration when available, or the modeled concentration from soil.

Tier II Background Cancer Risk Calculation for a Hypothetical Future Resident - Fruits and Vegetables - Upland Soil and Groundwater

The lower of the maximum detected concentration or ProUCL recommended 95%, 97.5% or 99% UCL on the mean concentration measured in upland soil and 
groundwater samples collected from Background sampling locations.

Table G-29

Modeled Fruits 
and Vegetables 
Concentration

from
Soil

(mg/kg)

Modeled Fruits 
and Vegetables 
Concentration

from
Groundwater

(mg/kg)

Total Fruits and 
Vegetables

Concentration b

(mg/kg)

Measured
Non-Culturally

Significant
Plants

Concentration
(mg/kg)

Cancer Slope 
Factor

(mg/kg-d)-1 c

na not available



Total
Plant

Upland Soil Groundwater Ingestion Chemical-
Concentrationa Concentrationa Dose Specific

Analyte (mg/kg) (mg/L) (mg/kg-d) Oral HQ
Antimony 0.499 NA 0.155 NA 1.84 1.84 9.6E-03 4.0E-04 24
Arsenic 6.35 0.000723 1.71 0.00961 na 1.72 9.0E-03 3.0E-04 30
Cadmium, soil 4.11 0.000233 1.58 0.00406 0.537 0.541 2.8E-03 1.0E-03 2.8
Cobalt 9.88 NA 2.62 NA na 2.62 1.4E-02 3.0E-04 45
Manganese 2,465 0.189 795 2.87 NA 798 4.2E+00 1.4E-01 30
Molybdenum 3.45 NA 1.11 NA 3.03 3.03 1.6E-02 5.0E-03 3.2
Nickel 23.5 NA 6.47 NA na 6.47 3.4E-02 2.0E-02 1.7
Selenium 0.841 0.00124 0.224 0.0163 2.48 2.49 1.3E-02 5.0E-03 2.6
Thallium 0.185 0.000200 0.0483 0.00259 0.00874 0.0113 5.9E-05 1.0E-05 5.9
Uranium 0.875 NA 0.23 NA 0.037 0.037 1.9E-04 6.0E-04 0.32
Vanadium 23.7 NA 6.19 NA na 6.19 3.2E-02 5.0E-03 6.4

HI 152

Notes:
a

b

c Doses and noncancer hazards shown only for noncarcinogenic chemicals with available toxicity values.

% UCL percent upper confidence limit mg/kg milligrams per kilogram NA not applicable
HI hazard index mg/kd-d milligrams per kilogram per day na not available
HQ hazard quotient mg/L milligrams per liter

Tier II Background Noncancer Hazard Calculation for a Hypothetical Future Resident - Fruits and Vegetables - Upland Soil and Groundwater

For an analyte that is only a chemical of potential concern (COPC) in soil, measured non-culturally significant plant concentration, when available, was used to represent 
the fruits and vegetables concentration.  If an analyte is a COPCs in groundwater, the total fruits and vegetables concentration is equal to the modeled concentration 
from groundwater plus either the measured non-culturally significant plant concentration when available, or the modeled concentration from soil.

The lower of the maximum detected concentration or ProUCL recommended 95%, 97.5% or 99% UCL on the mean concentration measured in upland soil and 
groundwater samples collected from Background sampling locations.

Table G-30

Modeled Fruits 
and Vegetables 
Concentration 

from 
Soil

(mg/kg)

Modeled Fruits 
and Vegetables 
Concentration 

from 
Groundwater

(mg/kg)

Total Fruits and 
Vegetables 

Concentration b

(mg/kg)

Measured Non-
Culturally 
Significant 

Plants 
Concentration

(mg/kg)

Reference 
Dose

(mg/kg-d) c



Modeled Total 
Fruits and 
Vegetables 

Concentration 
(mg/kg)

Measured 
Non-Culturally 

Significant 
Plants 

Concentration 
(mg/kg)

Analyte Maximum 95% UCL EPCb Maximum 95% UCL EPCc EPCd EPCe ILCR HQ
Antimony 0.854 0.499 0.499 NA NA NA 1.84 1.84 NA 24
Arsenic 9.01 6.35 6.35 0.000989 0.000723 0.000723 1.72 na 5.8E-03 30
Cadmium, soil 9.66 4.11 4.11 0.000522 0.000233 0.000233 0.541 0.537 NA 2.8
Cobalt 13.3 9.88 9.88 NA NA NA 2.62 na NA 45
Manganese 3,990 2,465 2,465 0.456 0.189 0.189 798 NA NA 30
Molybdenum 3.45 NC 3.45 NA NA NA 3.03 3.03 NA 3.2
Nickel 32.2 23.5 23.5 NA NA NA 6.47 na NA 1.7
Selenium 2.00 0.841 0.841 0.00267 0.00124 0.00124 2.49 2.48 NA 2.6
Thallium 0.293 0.185 0.185 0.000200 NC 0.000200 0.0113 0.00874 NA 5.9
Uranium 1.61 0.875 0.875 NA NA NA 0.0367 0.0367 NA 0.32
Vanadium 36.8 23.7 23.7 NA NA NA 6.19 na NA 6.4

6.E-03 152

10-5 1
10-6 - 10-4 1

Notes:
a

b

c

d

The groundwater EPC used to model fruits and vegetables concentration is the lower of the maximum detected concentration or the ProUCL 
recommended 95%, 97.5% or 99% UCL concentration.

Cumulative ILCR/HQ:

IDEQ Point of Departure:
USEPA Risk Range:

Maximum detected concentration and ProUCL recommended 95%, 97.5% or 99% UCL on the mean concentration measured in upland soil and 
groundwater samples collected from Background sampling locations.
The soil EPC used to model fruits and vegetables concentration is the lower of the maximum detected concentration and the ProUCL recommended 
95%, 97.5% or 99% UCL concentration.

The fruits and vegetables EPC was modeled from the upland soil and groundwater EPCs using plant uptake factors as described in Table G-29 and 
Table G-30.

Groundwater
Concentrationa

(mg/L)
Hypothetical Future 

Resident

Upland Soil 
Concentrationa

(mg/kg)

Table G-31
Summary of Tier II Background Human Health Risk Estimates  - Fruits and Vegetables - Upland Soil and Groundwater

Page 1 of 2



Table G-31
Summary of Tier II Background Human Health Risk Estimates  - Fruits and Vegetables - Upland Soil and Groundwater

e

Bold indicates exceedence of the USEPA's risk management range and/or IDEQ's point of departure.

% UCL - percent upper confidence limit mg/kg - milligrams per kilogarm
EPC - exposure point concentration mg/L - milligrams per liter
HQ - hazard quotient NA - not applicable
IDEQ - Idaho Department of Environmental Quality na - not available
ILCR - incremental lifetime cancer risk USEPA - U. S. Environmental Protection Agency

The lower of the maximum detected concentration and ProUCL recommended 95%, 97.5% or 99% UCL on the mean concentration measured in 
non-culturally significant plant samples in wet weight. The dry weight non-culturally significant data were converted to wet weight using an average 
moisture content of 66 percent.

Page 2 of 2



Tier II Background Cancer Risk Calculation for a Current/Future Seasonal Rancher - Cattle - Upland Soil and Surface Water

Modeled
Cattle

Upland Soil Surface Water Ingestion Chemical-
Concentrationa Concentration Dose Specific

Analyte (mg/kg) (mg/L) (mg/kg-d) Oral Risk
Arsenic 6.35 0.000735 0.0159 0.0000779 0.0160 3.6E-05 1.5E+00 5.3E-05

ILCR 5E-05
Notes:
a

b Doses and risks shown only for carcinogenic chemicals with available toxicity values.

% UCL percent upper confidence limit mg/kg-d milligrams per kilogram per day
ILCR incremental lifetime cancer risk mg/L milligrams per liter
mg/kg milligrams per kilogram NA not applicable

Maximum detected concentration or the ProUCL recommended 95%, 97.5% or 99% UCL on the mean concentration measured in upland soil and 
surface water samples collected from background sampling locations.

Modeled Cattle 
Concentration
from Surface 

Water
(mg/kg)

Total Cattle 
Concentration

(mg/kg)

Table G-32

Modeled Cattle 
Concentration

from Soil
(mg/kg)

Cancer Slope 
Factor

(mg/kg-d)-1 b



Tier II Background Noncancer Hazard Calculation for a Current/Future Seasonal Rancher - Cattle - Upland Soil and Surface Water

Modeled
Cattle

Upland Soil Surface Water Ingestion Chemical-
Concentrationa Concentrationa Dose Specific

Analyte (mg/kg) (mg/L) (mg/kg-d) Oral HQ
Arsenic 6.35 0.000735 0.0159 0.0000779 0.0160 1.0E-04 3.0E-04 0.35
Cadmium, soil 4.11 NA 0.00685 NA 0.00685 4.5E-05 1.0E-03 0.045
Cobalt 9.88 NA 0.232 NA 0.232 1.5E-03 3.0E-04 5.0
Nickel 23.5 NA 0.187 NA 0.187 1.2E-03 2.0E-02 0.061
Selenium 0.841 0.000579 0.0150 0.000460 0.0155 1.0E-04 5.0E-03 0.020
Thallium 0.185 NA 0.00822 NA 0.00822 5.4E-05 1.0E-05 5.4
Vanadium 23.7 NA 0.0661 NA 0.0661 4.3E-04 5.0E-03 0.086

HI 11

Notes:
a

b Doses and noncancer hazards shown only for noncarcinogenic chemicals with available toxicity values.

% UCL percent upper confidence limit mg/kd-d milligrams per kilogram per day
HI hazard index mg/L milligrams per liter
HQ hazard quotient NA not applicable
mg/kg milligrams per kilogram

Maximum detected concentration or the ProUCL recommended 95%, 97.5% or 99% UCL on the mean concentration measured in upland soil and 
surface water samples collected from background sampling locations.

Modeled Cattle 
Concentration
from Surface 

Water
(mg/kg)

Total Cattle 
Concentration

(mg/kg)

Table G-33

Modeled Cattle 
Concentration

from Soil
(mg/kg)

Reference
Dose

(mg/kg-d) b



Modeled Cattle 
Concentration 

(mg/kg)
Analyte Maximum 95% UCL EPCb Maximum 95% UCL EPCc EPCd ILCR HQ

Arsenic 9.01 6.35 6.35 0.00110 0.000735 0.000735 0.0160 5.3E-05 0.35
Cadmium, soil 9.66 4.11 4.11 NA NA NA 0.00685 NA 0.045
Cobalt 13.3 9.88 9.88 ND NC NA 0.232 NA 5.0
Nickel 32.2 23.5 23.5 NA NA NA 0.187 NA 0.061
Selenium 2.00 0.841 0.841 0.00100 0.000579 0.000579 0.0155 NA 0.020
Thallium 0.293 0.185 0.185 NA NA NA 0.00822 NA 5.4
Vanadium 36.8 23.7 23.7 NA NA NA 0.0661 NA 0.086

5.E-05 11

10-5 1
10-6 - 10-4 1

Notes:
a

b

d

Bold indicates exceedence of the USEPA's risk management range and/or IDEQ's point of departure.

% UCL - percent upper confidence limit mg/kg - milligrams per kilogarm
EPC - exposure point concentration mg/L - milligrams per liter
HQ - hazard quotient NA - not applicable
IDEQ - Idaho Department of Environmental Quality USEPA - U. S. Environmental Protection Agency

Table G-34
Summary of Tier II Background Human Health Risk Estimates  - Cattle - Upland Soil and Surface Water

The upland soil EPC used to model cattle concentration is the lower of the maximum detected concentration or the ProUCL 
recommended 95%, 97.5% or 99% UCL concentration.

Maximum detected concentration and ProUCL recommended 95%, 97.5% or 99% UCL on the mean concentration measured in 
upland soil and surface water samples collected from background sampling locations.

The cattle EPC was modeled from upland soil and surface water EPCs.

Cumulative ILCR/HQ:

IDEQ Point of Departure:
USEPA Risk Range:

Surface Water
Concentrationa

(mg/L)

Upland Soil 
Concentrationa

(mg/kg)

Current/Future 
Seasonal
Rancher



Tier II Background Cancer Risk Calculation for a Current/Future Seasonal Rancher - Cattle - Upland Soil and Groundwater

Modeled
Cattle

Upland Soil Groundwater Ingestion Chemical-
Concentrationa Concentration Dose Specific

Analyte (mg/kg) (mg/L) (mg/kg-d) Oral Risk
Arsenic 6.35 0.000723 0.0159 0.0000766 0.0160 3.6E-05 1.5E+00 5.3E-05

ILCR 5E-05
Notes:
a

b Doses and risks shown only for carcinogenic chemicals with available toxicity values.

% UCL percent upper confidence limit mg/kg-d
ILCR incremental lifetime cancer risk mg/L
mg/kg milligrams per kilogram

milligrams per kilogram per day
milligrams per liter

Maximum detected concentration or the ProUCL recommended 95%, 97.5% or 99% UCL on the mean concentration measured in upland soil and 
groundwater samples collected from Background sampling locations.

Modeled Cattle 
Concentration

from
Groundwater

(mg/kg)

Total Cattle 
Concentration

(mg/kg)

Table G-35

Modeled Cattle 
Concentration

from Soil
(mg/kg)

Cancer Slope 
Factor

(mg/kg-d)-1 b



Tier II Background Noncancer Hazard Calculation for a Current/Future Seasonal Rancher - Cattle - Upland Soil and Groundwater

Modeled
Cattle

Upland Soil Groundwater Ingestion Chemical-
Concentrationa Concentrationa Dose Specific

Analyte (mg/kg) (mg/L) (mg/kg-d) Oral HQ
Arsenic 6.35 0.000723 0.0159 0.0000766 0.0160 1.0E-04 3.0E-04 0.35
Cadmium, soil 4.11 0.000233 0.00685 0.00000679 0.00685 4.5E-05 1.0E-03 0.045
Cobalt 9.88 NA 0.232 NA 0.232 1.5E-03 3.0E-04 5.0
Nickel 23.5 NA 0.187 NA 0.187 1.2E-03 2.0E-02 0.061
Selenium 0.841 0.00124 0.0150 0.000986 0.0160 1.0E-04 5.0E-03 0.021
Thallium 0.185 0.000200 0.00822 0.000424 0.00865 5.6E-05 1.0E-05 5.6
Vanadium 23.7 NA 0.0661 NA 0.0661 4.3E-04 5.0E-03 0.086

HI 11

Notes:
a

b Doses and noncancer hazards shown only for noncarcinogenic chemicals with available toxicity values.

% UCL percent upper confidence limit mg/kd-d milligrams per kilogram per day
HI hazard index mg/L milligrams per liter
HQ hazard quotient NA not applicable
mg/kg milligrams per kilogram

Maximum detected concentration or the ProUCL recommended 95%, 97.5% or 99% UCL on the mean concentration measured in upland soil and 
groundwater samples collected from Background sampling locations.

Modeled Cattle 
Concentration

from
Groundwater

(mg/kg)

Total Cattle 
Concentration

(mg/kg)

Table G-36

Modeled Cattle 
Concentration

from Soil
(mg/kg)

Reference
Dose

(mg/kg-d) b



Modeled Cattle 
Concentration 

(mg/kg)
Analyte Maximum 95% UCL EPCb Maximum 95% UCL EPCc EPCd ILCR HQ

Arsenic 9.01 6.35 6.35 0.000989 0.000723 0.000723 0.0160 5.3E-05 0.35
Cadmium, soil 9.66 4.11 4.11 0.000522 0.000233 0.000233 0.00685 NA 0.045
Cobalt 13.3 9.88 9.88 NA NA NA 0.232 NA 5.0
Nickel 32.2 23.5 23.5 NA NA NA 0.187 NA 0.061
Selenium 2.00 0.841 0.841 0.00267 0.00124 0.00124 0.0160 NA 0.021
Thallium 0.293 0.185 0.185 0.000200 NC 0.000200 0.00865 NA 5.6
Vanadium 36.8 23.7 23.7 NA NA NA 0.0661 NA 0.086

5.E-05 11

10-5 1
10-6 - 10-4 1

Notes:
a

b

d

Bold indicates exceedence of the USEPA's risk management range and/or IDEQ's point of departure.

% UCL - percent upper confidence limit mg/kg - milligrams per kilogarm
EPC - exposure point concentration mg/L - milligrams per liter
HQ - hazard quotient NA - not applicable
IDEQ - Idaho Department of Environmental Quality USEPA - U. S. Environmental Protection Agency

The cattle EPC was modeled from upland soil and groundwater EPCs.

Cumulative ILCR/HQ:

IDEQ Point of Departure:
USEPA Risk Range:

Groundwater
Concentrationa

(mg/L)

Upland Soil 
Concentrationa

(mg/kg)

Current/Future 
Seasonal
Rancher

Table G-37
Summary of Tier II Background Human Health Risk Estimates - Cattle - Upland Soil and Groundwater

The upland soil EPC used to model cattle concentration is the lower of the maximum detected concentration or the ProUCL 
recommended 95%, 97.5% or 99% UCL concentration.

Maximum detected concentration and ProUCL recommended 95%, 97.5% or 99% UCL on the mean concentration measured in 
upland soil and groundwater samples collected from Background sampling locations.



Tier II Background Cancer Risk Calculation for a Current/Future Native American - Culturally Significant Aquatic Plants

Modeled
Plant

Sediment Surface Water Ingestion Chemical-
Concentrationa Concentrationa Dose Specific

Analyte (mg/kg) (mg/L) (mg/kg-d) Oral Risk
Arsenic 4.55 0.000735 0.171 0.0585 1.3E-04 1.5E+00 2.0E-04

ILCR 2E-04
Notes:

a

b Dry weight plant concentrations were converted to wet weight plant concentrations assuming a plant moisture content of 65.7 percent.
c Doses and risks shown only for carcinogenic chemicals with available toxicity values.

% UCL percent upper confidence limit mg/kg-d milligrams per kilogram per day
ILCR incremental lifetime cancer risk mg/L milligrams per liter
mg/kg milligrams per kilogram

Maximum detected concentration or the ProUCL recommended 95%, 97.5% or 99% UCL on the mean concentration measured in sediment or
surface water samples collected from background sampling locations.

Modeled Culturally 
Significant Aquatic 
Plant Concentration 

from Sediment b

(mg/kg wet weight)

Table G-38

Modeled Culturally 
Significant Aquatic 
Plant Concentration 

from Sediment
(mg/kg dry weight)

Cancer Slope 
Factor

(mg/kg-d)-1 c



Tier II Background Noncancer Hazard Calculation for a Current/Future Native American - Culturally Significant Aquatic Plants

Modeled
Plant

Sediment Surface Water Ingestion Chemical-
Concentrationa Concentration Dose Specific

Analyte (mg/kg) (mg/L) (mg/kg-d) Oral HQ
Arsenic 4.55 0.000735 0.171 0.0585 3.0E-04 3.0E-04 1.0
Cadmium 2.29 NA 0.979 0.335 1.7E-03 1.0E-03 1.7
Manganese 405 0.0238 32.0 11.0 5.7E-02 1.4E-01 0.41
Selenium 1.01 0.000579 0.514 0.176 9.2E-04 5.0E-03 0.18
Thallium 0.378 NA 0.00151 0.000518 2.7E-06 1.0E-05 0.27
Vanadium 33.0 NA 0.160 0.0548 2.9E-04 5.0E-03 0.057
Zinc 107 NA 64.3 22.0 1.1E-01 3.0E-01 0.38

HI 4

Notes:
a

b Dry weight plant concentrations were converted to wet weight plant concentrations assuming a plant moisture content of 65.7 percent.
c Doses and noncancer hazards shown only for noncarcinogenic chemicals with available toxicity values.

% UCL percent upper confidence limit mg/kd-d milligrams per kilogram per day
HI hazard index mg/L milligrams per liter
HQ hazard quotient NA not applicable
mg/kg milligrams per kilogram

Maximum detected concentration or the ProUCL recommended 95%, 97.5% or 99% UCL on the mean concentration measured in sediment or
surface water samples collected from background sampling locations.

Modeled Culturally 
Significant Aquatic 
Plant Concentration 

from Sediment b

(mg/kg wet weight)

Table G-39

Modeled Culturally 
Significant Aquatic 
Plant Concentration 

from Sediment
(mg/kg dry weight)

Reference
Dose

(mg/kg-d) c



Modeled 
Culturally 
Significant 

Aquatic Plants 
Concentration 

(mg/kg)
Analyte Maximum 95% UCL EPCb Maximum 95% UCL EPCc EPCd ILCR HQ

Arsenic 4.55 NC 4.55 0.00110 0.000735 0.000735 0.0585 2.0E-04 1.0
Cadmium 3.74 2.29 2.29 NA NA NA 0.335 NA 1.7
Manganese 405 NC 405 0.0484 0.0238 0.0238 11.0 NA 0.41
Selenium 1.60 1.01 1.01 0.00100 0.000579 0.000579 0.176 NA 0.18
Thallium 0.378 NC 0.378 NA NA NA 0.000518 NA 0.27
Vanadium 45.2 33.0 33.0 NA NA NA 0.0548 NA 0.057
Zinc 151 107 107 NA NA NA 22.0 NA 0.38

2.E-04 4

10-5 1
10-6 - 10-4 1

Notes:

a

b

c

d

d

Bold indicates exceedence of the USEPA's risk management range and/or IDEQ's point of departure.

% UCL - percent upper confidence limit mg/kg - milligrams per kilogarm
EPC - exposure point concentration mg/L - milligrams per liter
HQ - hazard quotient NA - not applicable
IDEQ - Idaho Department of Environmental Quality USEPA - U. S. Environmental Protection Agency
ILCR - incremental lifetime cancer risk

Surface Water
Concentrationa

(mg/L)

Sediment 
Concentrationa

(mg/kg)
Current/Future 

Native American

Table G-40
Summary of Tier II Background Human Health Risk Estimates  - Culturally Significant Aquatic Plants

95% UCL on the mean concentration measured in culturally significant aquatic plants samples in wet weight. The dry weight culturally 
significant aquatic plants data were converted to wet weight using an average moisture content of 66 percent.

The surface water EPC used to model culturally significant aquatic plants concentration is the lower of the maximum detected 
concentration or the ProUCL recommended 95%, 97.% or 99% UCL concentration.
The culturally significant aquatic plants EPCs for surface water chemicals of potential concern were modeled from the sediment EPCs 
using sediment-to-plant uptake factors when sediment data were available. 

Cumulative ILCR/HQ:

IDEQ Point of Departure:
USEPA Risk Range:

The sediment EPC used to model culturally significant aquatic plants concentration is the lower of the maximum detected concentration 
or the 95% UCL concentration.

Maximum detected concentration and ProUCL recommended 95%, 97.5% or 99% UCL on the mean concentration measured in 
sediment or surface water samples collected from background sampling locations.



 

 

 

 

 

 

 

 

 

 

 

ATTACHMENT H – TIER I BALLARD MINE ECOLOGICAL HAZARD 

CALCULATIONS  



CUP_SOIL CWATER NOAEL

Constituent (mg/kg) (mg/L) (mg/kg) (mg/kg) (mg/kg-day)

Aluminum NA 0.350 NA NA NA 4.8E-02 1.9E+00 0.025

Antimony 10.9 NA Regression 0.371 NA 2.0E-01 5.9E-02 3.3

Arsenic 45.5 NA 0.0375 1.71 14.2 4.7E+00 1.0E+00 4.5

Barium NA 0.0950 NA NA NA 1.3E-02 5.2E+01 0.00025

Boron 34.7 0.0500 4.0000 139 50.8 1.6E+01 2.8E+01 0.57

Cadmium 167 0.00440 Regression 10.2 4.54 2.6E+00 7.7E-01 3.4

Chromium, total 594 NA 0.0410 24.4 12.3 8.2E+00 2.4E+00 3.4

Cobalt NA 0.00563 NA NA 0.279 7.7E-04 7.3E+00 0.00011

Copper 174 0.380 Regression 14.9 17.7 6.8E+00 5.6E+00 1.2

Manganese 5,180 2.63 0.0790 409 559 2.1E+02 5.2E+01 4.1

Mercury 0.892 NA Regression 0.361 0.127 4.6E-02 1.0E+00 0.045

Molybdenum 48.7 NA 0.2500 12.2 425 1.3E+02 2.6E-01 506

Nickel 635 NA Regression 13.5 28.7 1.4E+01 1.7E+00 8

Selenium 209 2.84 Regression 185 366 1.1E+02 1.4E-01 804

Silver 14.4 NA 0.0140 0.202 0.429 2.4E-01 6.0E+00 0.040
Thallium 3.68 NA 0.0040 0.0147 0.594 2.1E-01 3.7E-03 57

Uranium 87.1 0.0599 0.0085 0.740 0.679 8.6E-01 3.1E+00 0.28

Vanadium 808 0.0430 0.0049 3.92 7.06 8.2E+00 4.2E+00 2.0

Zinc 1,810 NA Regression 308 250 9.1E+01 7.5E+01 1.2

Notes:

-- not available Body Weight: 0.037 kg
BAFS-P - bioaccumulation factor from soil to plants Food Ingestion Rate (FIR): 0.0115 kg (dry wt)/day

CUP_SOIL - Upland Soil Concentration FIR_Plants (100%): 0.0115 kg (dry wt)/day

CWATER - Surface Water Concentration FIR_Soil (2.4%): 0.00028 kg (dry wt)/day

EPC - exposure point concentration Water Ingestion Rate: 0.0051 L/day

HI - hazard index Exposure Duration (ED): 1 unitless

HQ - hazard quotient Site Utilization Factor (SUF): 1 unitless

mg/kg - milligrams per kilogram Home range: 0.066 acres

mg/kg-day - milligrams per kilogram per day Exposure area: 412 acres

mg/L - milligrams per liter

NOAEL - no observed adverse effects level

TRV - toxicity reference value

a

b The soil-to-plant bioconcentration factor was derived from sources listed in Table 4-15 and 4-16.
c The plant concentration (CPLANT) was calculated from the upland soil concentration and the soil-to-plant bioconcentration factor (BCFS-P).
d

e

Table H-1

Tier I Ballard Mine Ecological Hazard Calculations for the Long-Tailed Vole

TRV

(mg/kg-day)

Measured Plant 

Concentration
dBAFS-P 

b
EPC

CPLANT 
c

Ingestion 

Dose 
e

The measured plant concentration is equal to the maximum concentration detected in plant tissue collected from Ballard Mine.

EPC 
a

The abiotic media exposure point concentrations used in the Tier I Ecological Risk Assessment are equal to the maximum detected concentrations measured in samples collected 

from those media at the Ballard Mine.  

Ecological 

Hazard

Exposure Parameters

The ingestion dose for the long-tailed vole accounts for exposure to soil based upon terrestrial foraging habits as presented in Table 4-17, and uses measured plant tissue 

concentrations, where available, in preference to plant tissue concentrations modeled from upland soil.



CUP_SOIL CWATER NOAEL

Constituent (mg/kg) (mg/L) (mg/kg) (mg/kg) (mg/kg-day)

Aluminum NA 0.350 NA NA NA 4.9E-04 1.9E+00 0.00025

Antimony 10.9 NA Regression 0.371 NA 1.2E-04 5.9E-02 0.0020

Arsenic 45.5 NA 0.0375 1.71 14.2 3.0E-03 1.0E+00 0.0029

Barium NA 0.0950 NA NA NA 1.3E-04 5.2E+01 0.0000026

Boron 34.7 0.0500 4.0000 139 50.8 1.0E-02 2.8E+01 0.00037

Cadmium 167 0.0044 Regression 10.2 4.54 1.6E-03 7.7E-01 0.0020

Chromium, total 594 NA 0.0410 24.4 12.3 4.8E-03 2.4E+00 0.0020

Cobalt NA 0.00563 NA NA 0.279 7.8E-06 7.3E+00 0.0000011

Copper 174 0.380 Regression 14.9 17.7 4.7E-03 5.6E+00 0.00085

Manganese 5,180 2.63 0.0790 409 559 1.4E-01 5.2E+01 0.0026

Mercury 0.892 NA Regression 0.361 0.127 2.9E-05 1.0E+00 0.000028

Molybdenum 48.7 NA 0.2500 12.2 425 8.5E-02 2.6E-01 0.33

Nickel 635 NA Regression 13.5 28.7 8.2E-03 1.7E+00 0.0048

Selenium 209 2.84 Regression 185 366 7.7E-02 1.4E-01 0.54

Silver 14.4 NA 0.0140 0.202 0.429 1.4E-04 6.0E+00 0.000024
Thallium 3.68 NA 0.0040 0.0147 0.594 1.3E-04 3.7E-03 0.036

Uranium 87.1 0.0599 0.0085 0.740 0.679 5.6E-04 3.1E+00 0.00018

Vanadium 808 0.0430 0.0049 3.92 7.06 4.7E-03 4.2E+00 0.0011

Zinc 1,810 NA Regression 308 250 5.7E-02 7.5E+01 0.00075

Notes:

-- not available Body Weight: 286 kg

BAFS-P - bioaccumulation factor from soil to plants Food Ingestion Rate (FIR): 2.29 kg (dry wt)/day

CUP_SOIL - Upland Soil Concentration FIR_Plants (100%): 2.29 kg (dry wt)/day

CWATER - Surface Water Concentration FIR_Soil (2%): 0.0459 kg (dry wt)/day

EPC - exposure point concentration Water Ingestion Rate: 16.1 L/day

HI - hazard index Exposure Duration (ED): 1 unitless

HQ - hazard quotient Site Utilization Factor (SUF): 0.0248 unitless

mg/kg - milligrams per kilogram Home range: 16,640 acres

mg/kg-day - milligrams per kilogram per day Exposure area: 412 acres

mg/L - milligrams per liter

NOAEL - no observed adverse effects level

TRV - toxicity reference value

a

b The soil-to-plant bioconcentration factor was derived from sources listed in Table 4-15 and 4-16.
c The plant concentration (CPLANT) was calculated from the upland soil concentration and the soil-to-plant bioconcentration factor (BCFS-P).

d

e

Table H-2

Tier I Ballard Mine Ecological Hazard Calculations for the Elk

EPC 
a

BAFS-P 
b EPC

CPLANT 
c

Measured Plant 

Concentration 
d

Ingestion 

Dose 
e

TRV

(mg/kg-day)

The abiotic media exposure point concentrations used in the Tier I Ecological Risk Assessment are equal to the maximum detected concentrations measured in samples collected from 

those media at the Ballard Mine.  

The measured plant concentration is equal to the maximum concentration detected in plant tissue collected from Ballard Mine.

Ecological Hazard

Exposure Parameters

The ingestion dose for the Elk accounts for exposure to soil based upon terrestrial foraging habits as presented in Table 4-17, and uses measured plant tissue concentrations, where 

available, in preference to plant tissue concentrations modeled from upland soil.



CUP_SOIL CWATER NOAEL

Constituent (mg/kg) (mg/L) (mg/kg) (mg/kg) (mg/kg-day)

Aluminum NA 0.350 NA NA NA 8.2E-02 1.1E+02 0.00074

Antimony 10.9 NA Regression 0.371 NA 4.0E-01 -- --

Arsenic 45.5 NA 0.0375 1.71 14.2 5.0E+00 2.2E+00 2.2

Barium NA 0.0950 NA NA NA 2.2E-02 2.1E+01 0.0011

Boron 34.7 0.0500 4.0 139 50.8 1.4E+01 2.9E+01 0.50

Cadmium 167 0.0044 Regression 10.2 4.54 5.8E+00 1.5E+00 3.9

Chromium, total 594 NA 0.041 24.4 12.3 2.0E+01 2.7E+00 7.4

Cobalt NA 0.00563 NA NA 0.279 1.3E-03 7.6E+00 0.00017

Copper 174 0.380 Regression 14.9 17.7 9.5E+00 4.1E+00 2.4

Manganese 5,180 2.63 0.079 409 559 2.9E+02 1.8E+02 1.6

Mercury 0.892 NA Regression 0.361 0.127 5.8E-02 4.5E-01 0.13

Molybdenum 48.7 NA 0.25 12.2 425 1.1E+02 3.5E+00 32

Nickel 635 NA Regression 13.5 28.7 2.5E+01 6.7E+00 3.7

Selenium 209 2.84 Regression 185 366 1.0E+02 2.9E-01 356

Silver 14.4 NA 0.014 0.202 0.429 5.1E-01 2.0E+00 0.25

Thallium 3.68 NA 0.004 0.0147 0.594 2.6E-01 3.5E-01 0.75

Uranium 87.1 0.0599 0.0085 0.740 0.679 2.6E+00 1.6E+01 0.16

Vanadium 808 0.0430 0.00485 3.92 7.06 2.4E+01 3.4E-01 70

Zinc 1,810 NA Regression 308 250 1.2E+02 6.6E+01 1.8

Notes:

-- not available Body Weight: 0.0155 kg

BAFS-P - bioaccumulation factor from soil to plants Food Ingestion Rate (FIR): 0.0041 kg (dry wt)/day

CUP_SOIL - Upland Soil Concentration FIR_Plants (100%): 0.0041 kg (dry wt)/day

CWATER - Surface Water Concentration FIR_Soil (10.4%): 0.000426 kg (dry wt)/day

EPC - exposure point concentration Water Ingestion Rate: 0.00362 L/day

HI - hazard index Exposure Duration (ED): 1 unitless

HQ - hazard quotient Site Utilization Factor (SUF): 1 unitless

mg/kg - milligrams per kilogram Home range: 0.119 acres

mg/kg-day - milligrams per kilogram per day Exposure area: 412 acres

mg/L - milligrams per liter

NOAEL - no observed adverse effects level

TRV - toxicity reference value

a

b The soil-to-plant bioconcentration factor was derived from sources listed in Table 4-15 and 4-16.
c The plant concentration (CPLANT) was calculated from the upland soil concentration and the soil-to-plant bioconcentration factor (BCFS-P).

d

e

Table H-3

Tier I Ballard Mine Ecological Hazard Calculations for the American Goldfinch

EPC 
a

BAFS-P 
b EPC

CPLANT 
c

Measured Plant 

Concentration 
d

Ingestion 

Dose 
e

TRV

(mg/kg-day)

The abiotic media exposure point concentrations used in the Tier I Ecological Risk Assessment are equal to the maximum detected concentrations measured in samples collected from 

those media at the Ballard Mine.  

The measured plant concentration is equal to the maximum concentration detected in plant tissue collected from Ballard Mine.

Exposure Parameters

Ecological 

Hazard

The ingestion dose for the American Goldfinch accounts for exposure to soil based upon terrestrial foraging habits as presented in Table 4-17, and uses measured plant tissue 

concentrations, where available, in preference to plant tissue concentrations modeled from upland soil.



CUP_SOIL CWATER NOAEL

Constituent (mg/kg) (mg/L) (mg/kg) (mg/kg) (mg/kg) (mg/kg-day)

Aluminum NA 0.350 NA NA NA NA NA 5.1E-02 1.9E+00 0.027

Antimony 10.9 NA Regression 0.371 NA 1 10.9 9.1E-01 5.9E-02 15

Arsenic 45.5 NA 0.0375 1.71 14.2 Regression 3.58 2.2E+00 1.0E+00 2.1

Barium NA 0.0950 NA NA NA NA NA 1.4E-02 5.2E+01 0.00027

Boron 34.7 0.0500 4.0 139 50.8 1 34.7 8.9E+00 2.8E+01 0.32

Cadmium 167 0.00440 Regression 10.2 4.54 Regression 484 3.8E+01 7.7E-01 49

Chromium, total 594 NA 0.041 24.4 12.3 0.306 182 1.7E+01 2.4E+00 7.3

Cobalt NA 0.00563 NA NA 0.279 NA NA 8.3E-04 7.3E+00 0.00011

Copper 174 0.380 Regression 14.9 17.7 0.515 89.6 9.6E+00 5.6E+00 1.7

Manganese 5,180 2.63 0.079 409 559 Regression 152 9.9E+01 5.2E+01 1.9

Mercury 0.892 NA Regression 0.361 0.127 Regression 0.498 5.6E-02 1.0E+00 0.056

Molybdenum 48.7 NA 0.25 12.2 425 1 48.7 5.5E+01 2.6E-01 211

Nickel 635 NA Regression 13.5 28.7 1 635 5.4E+01 1.7E+00 32

Selenium 209 2.84 Regression 185 366 Regression 46.6 4.9E+01 1.4E-01 341

Silver 14.4 NA 0.014 0.202 0.429 2.045 29.4 2.3E+00 6.0E+00 0.39
Thallium 3.68 NA 0.004 0.0147 0.594 1 3.68 3.6E-01 3.7E-03 98

Uranium 87.1 0.0599 0.0085 0.740 0.679 1 87.1 7.0E+00 3.1E+00 2.3

Vanadium 808 0.0430 0.00485 3.92 7.06 0.042 33.9 6.6E+00 4.2E+00 1.6

Zinc 1,810 NA Regression 308 250 Regression 1,002 1.1E+02 7.5E+01 1.5

Notes:
BAFS-I - bioaccumulation factor from soil to invertebrates Body Weight: 0.0195 kg

BAFS-P - bioaccumulation factor from soil to plants Food Ingestion Rate (FIR): 0.0038 kg (dry wt)/day

CUP_SOIL - Upland Soil Concentration FIR_Plants (61.5%): 0.0023 kg (dry wt)/day

CWATER - Surface Water Concentration FIR_Inverts (38.5%): 0.0015 kg (dry wt)/day

EPC - exposure point concentration FIR_Soil (2%): 0.000076 kg (dry wt)/day

HI - hazard index Water Ingestion Rate: 0.0029 L/day

HQ - hazard quotient Exposure Duration (ED): 1 unitless

mg/kg - milligrams per kilogram Site Utilization Factor (SUF): 1 unitless

mg/kg-day - milligrams per kilogram per day Home range: 0.27 acres

na - not available Exposure area: 412 acres

NOAEL - no observed adverse effects level

TRV - toxicity reference value

a

b The abiotic media-to-biota bioconcentration factors were derived from sources listed in Table 4-15 and 4-16.
c

d

e

Ecological 

Hazard

Table H-4

Tier I Ballard Mine Ecological Hazard Calculations for the Deer Mouse

EPC 
a

BAFS-P 
b EPC

CPLANT 
c

Measured Plant 

Concentration 
d BAFS-I 

b EPC

CINVERT 
c

Ingestion 

Dose 
e

TRV

(mg/kg-day)

The ingestion dose for the Deer Mouse accounts for exposure to soil based upon terrestrial foraging habits as presented in Table 4-17, and uses measured plant tissue concentrations, 

where available, in preference to plant tissue concentrations modeled from upland soil.

The measured plant concentration is equal to the maximum concentration detected in plant tissue collected from Ballard Mine.

Exposure Parameters

The abiotic media exposure point concentrations used in the Tier I Ecological Risk Assessment are equal to the maximum detected concentrations measured in samples collected from 

those media at the Ballard Mine.

The plant (CPLANT) and terrestrial invertebrate (CINVERT) concentrations were calculated from upland soil concentration and the soil-to-biota bioconcentration factors (BCFS-P and BCFS-I). 



CRIP_SOIL CWATER CSEDIMENT NOAEL

Constituent (mg/kg) (mg/L) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg-day)

Aluminum NA 0.350 NA NA NA NA NA NA NA NA NA 1 0.350 5.4E-03 1.9E+00 0.0028

Antimony 6.40 NA 6.60 Regression 0.225 NA 1 6.40 0.05 0.320 1 NA 6.60 1.2E-02 5.9E-02 0.21

Arsenic NA NA 13.4 NA NA NA NA NA NA NA Regression NA 3.61 1.4E-03 1.0E+00 0.0013

Barium NA 0.0950 NA NA NA NA NA NA NA NA NA 1,198 114 4.5E-02 5.2E+01 0.00087

Boron 14.4 0.0500 18.8 4.0 57.6 NA 1 14.4 1 14.4 1 NA 18.8 2.1E-01 2.8E+01 0.0075

Cadmium 131 0.00440 138 Regression 8.91 11.1 Regression 399 Regression 2.84 Regression NA 33.1 4.7E-01 7.7E-01 0.61

Chromium, total 2,780 NA 740 0.041 114 NA 0.306 851 Regression 78.2 Regression NA 18.0 2.4E+00 2.4E+00 1.0

Cobalt NA 0.00563 7.72 NA NA NA NA NA NA NA 0.12 NA 0.942 4.5E-04 7.3E+00 0.000061

Copper 272 0.380 70.6 Regression 17.8 6.30 0.515 140 Regression 17.3 Regression NA 40.1 3.0E-01 5.6E+00 0.053

Manganese NA 2.63 1,640 NA NA NA NA NA NA NA Regression NA 69.4 6.6E-02 5.2E+01 0.0013

Mercury 0.109 NA 0.289 Regression 0.116 NA Regression 0.388 0.192 0.0209 Regression NA 0.142 8.3E-04 1.0E+00 0.00082

Molybdenum 48.6 NA 12.8 0.25 12.2 45.9 1 48.6 1 48.6 1 NA 12.8 2.3E-01 2.6E-01 0.90

Nickel 1,620 NA 375 Regression 27.2 NA 1 1,620 Regression 24.4 Regression NA 2.43 2.3E+00 1.7E+00 1.4

Selenium 570 2.84 1,300 Regression 560 40.0 Regression 97.2 Regression 7.19 Regression NA 177.8 5.8E-01 1.4E-01 4.1

Silver NA NA 3.07 NA NA NA NA NA NA NA 2.0 NA 6.28 2.4E-03 6.0E+00 0.00040

Thallium 0.681 NA 1.63 0.004 0.00272 NA 1 0.681 0.1124 0.0765 1 NA 1.63 1.6E-03 3.7E-03 0.43

Uranium 8.90 0.0599 16.8 0.0085 0.0757 NA 1 8.90 1 8.90 1 NA 16.8 2.4E-02 3.1E+00 0.0077

Vanadium 773 0.0430 920 0.00485 3.75 NA 0.042 32.5 0.0123 9.51 0.042 NA 38.6 4.1E-01 4.2E+00 0.099

Zinc 2,580 NA 2,360 Regression 375 131 Regression 1,125 Regression 137 Regression NA 317 2.8E+00 7.5E+01 0.037

Notes:
BAFS-I - bioaccumulation factor from soil to invertebrates Body Weight: 5.8 kg

BAFS-P - bioaccumulation factor from soil to plants Food Ingestion Rate (FIR): 0.154 kg (dry wt)/day

BAFS-V - bioaccumulation factor from soil to terrestrial vertebrates FIR_Terrestrial Plants (64%): 0.0985 kg (dry wt)/day

BAFSed-F - bioaccumulation factor from sediment to fish FIR_Terrestrial Inverts (19%): 0.0292 kg (dry wt)/day

BAFSed-I - bioaccumulation factor from sediment to aquatic invertebrates FIR_Terrestrial Vertebrates (9%): 0.0138 kg (dry wt)/day

BAFW-I - bioaccumulation factor from water to aquatic invertebrates FIR_Upland Soil (0%): 0.00 kg (dry wt)/day

CRIP_SOIL - Riparian Soil Concentration FIR_Aquatic Plants (0%): 0 kg (dry wt)/day

CSEDIMENT - Sediment Concentration FIR_Aquatic Inverts (7%): 0.0108 kg (dry wt)/day

CWATER - Surface Water Concentration FIR_Fish (1%): 0.0015 kg (dry wt)/day

EPC - exposure point concentration FIR_Riparian Soil (9.4%): 0.0145 kg (dry wt)/day

HI - hazard index Water Ingestion Rate: 0.4816 L/day

HQ - hazard quotient Exposure Duration (ED): 1 unitless

mg/kg - milligrams per kilogram Site Utilization Factor (SUF): 0.181 unitless

mg/kg-day - milligrams per kilogram per day Home range: 2,272 acres

NA - not applicable Exposure area: 412 acres

NOAEL - no observed adverse effects level

TRV - toxicity reference value

a

b The abiotic media-to-biota bioconcentration factors were derived from sources listed in Table 4-15 and 4-16.
c

d The measured plant concentration is equal to the maximum concentration detected in plant tissue collected from Ballard Mine.
e

BAFS-P 
b

BAFSed-I 
b

EPC

CINVERT 
cBAFS-I 

b
EPC

CPLANT 
c

TRVIngestion 

Dose 
e

The ingestion dose for the raccoon accounts for exposure to soil based upon terrestrial foraging habits as presented in Table 4-17, and uses measured plant tissue concentrations, where available, in preference to plant tissue 

concentrations modeled from riparian soil.

Ecological 

Hazard

The terrestrial plant (CPLANT), terrestrial invertebrate (CINVERT), aquatic invertebrate (CAQ INVERT), and terrestrial vertebrate (CVERTIBRATE)  concentrations were calculated from the soil or sediment concentration and the soil or sediment-to-

biota bioconcentration factors. 

The abiotic media exposure point concentrations used in the Tier I Ecological Risk Assessment are equal to the maximum detected concentrations measured in samples collected from those media at the Ballard Mine.  

Table H-5

Tier I Ballard Mine Ecological Hazard Calculations for the Raccoon

(mg/kg-day)

EPC

CAQ INVERT 
c

EPC 
a

Exposure Parameters

Measured Plant 

Concentration 
d BAFS-V 

b
EPC

CVERTEBRATES 
c BAFW-I 

b



CUP_SOIL CWATER NOAEL

Constituent (mg/kg) (mg/L) (mg/kg) (mg/kg) (mg/kg) (mg/kg-day)

Aluminum NA 0.350 NA NA NA NA NA 4.7E-02 1.1E+02 0.00043

Antimony 10.9 NA Regression 0.371 NA 1 10.9 9.5E-01 -- --

Arsenic 45.5 NA 0.0375 1.71 14.2 Regression 3.58 1.7E+00 2.2E+00 0.75

Barium NA 0.0950 NA NA NA NA NA 1.3E-02 2.1E+01 0.00062

Boron 34.7 0.0500 4.0 139 50.8 1 34.7 5.9E+00 2.9E+01 0.20

Cadmium 167 0.00440 Regression 10.2 4.54 Regression 484 3.7E+01 1.5E+00 25

Chromium, total 594 NA 0.041 24.4 12.3 0.306 182 2.2E+01 2.7E+00 8.2

Cobalt NA 0.00563 NA NA 0.279 NA NA 7.6E-04 7.6E+00 0.00010

Copper 174 0.380 Regression 14.9 17.7 0.515 89.6 9.8E+00 4.1E+00 2.4

Manganese 5,180 2.63 0.079 409 559 Regression 152 1.1E+02 1.8E+02 0.63

Mercury 0.892 NA Regression 0.361 0.127 Regression 0.498 5.5E-02 4.5E-01 0.12

Molybdenum 48.7 NA 0.25 12.2 425 1 48.7 2.9E+01 3.5E+00 8.2

Nickel 635 NA Regression 13.5 28.7 1 635 5.6E+01 6.7E+00 8.3

Selenium 209 2.84 Regression 185 366 Regression 46.6 2.8E+01 2.9E-01 96

Silver 14.4 NA 0.014 0.202 0.429 2.045 29.4 2.3E+00 2.0E+00 1.2

Thallium 3.68 NA 0.0040 0.0147 0.594 1 3.68 3.5E-01 3.5E-01 1.0

Uranium 87.1 0.0599 0.0085 0.740 0.679 1 87.1 7.5E+00 1.6E+01 0.47

Vanadium 808 0.0430 0.00485 3.92 7.06 0.042 33.9 1.4E+01 3.4E-01 40

Zinc 1,810 NA Regression 308 250 Regression 1,002 1.1E+02 6.6E+01 1.7

Notes:

BAFS-I - bioaccumulation factor from soil to invertebrates Body Weight: 0.08195 kg

BAFS-P - bioaccumulation factor from soil to plants Food Ingestion Rate (FIR): 0.0106 kg (dry wt)/day

CUP_SOIL - Upland Soil Concentration FIR_Plants (44.7%): 0.0047 kg (dry wt)/day

CWATER - Surface Water Concentration FIR_Inverts (55.3%): 0.0059 kg (dry wt)/day

EPC - exposure point concentration FIR_Soil (10.4%): 0.0011 kg (dry wt)/day

HI - hazard index Water Ingestion Rate: 0.0110 L/day

HQ - hazard quotient Exposure Duration (ED): 1 unitless

mg/kg - milligrams per kilogram Site Utilization Factor (SUF): 1 unitless

mg/kg-day - milligrams per kilogram per day Home range: 0.72 acres

na - not available Exposure area: 412 acres

NOAEL - no observed adverse effects level

TRV - toxicity reference value

a

b The abiotic media-to-biota bioconcentration factors were derived from sources listed in Table 4-15 and 4-16.
c

d

e

The measured plant concentration is equal to the maximum concentration detected in plant tissue collected from Ballard Mine.

(mg/kg-day)

The ingestion dose for the American robin accounts for exposure to soil based upon terrestrial foraging habits as presented in Table 4-17, and uses measured plant tissue concentrations, where 

available, in preference to plant tissue concentrations modeled from upland soil.

Table H-6

Tier I Ballard Mine Ecological Hazard Calculations for the American Robin

TRVIngestion 

Dose 
e

EPC

CINVERT 
cBAFS-I 

b
EPC

CPLANT
cBAFS-P

b
Measured Plant 

Concentration 
d

EPC 
a

Ecological 

Hazard

The plant (CPLANT) and terrestrial invertebrate (CINVERT) concentrations were calculated from upland soil concentration and the soil-to-biota bioconcentration factors (BCFS-P and BCFS-I). 

Exposure Parameters

The abiotic media exposure point concentrations used in the Tier I Ecological Risk Assessment are equal to the maximum detected concentrations measured in samples collected from those 

media at the Ballard Mine.  



CWATER CSEDIMENT NOAEL

Constituent (mg/L) (mg/kg) (mg/kg) (mg/kg) (mg/kg-day)

Aluminum 0.350 NA NA 2,432 851 NA 1 0.350 4.0E+00 1.1E+02 0.036

Antimony NA 6.60 Regression NA 0.232 1 NA 6.60 9.6E-02 -- --

Arsenic NA 13.4 0.03752 NA 0.503 Regression NA 5.28 8.3E-02 2.2E+00 0.037

Barium 0.0950 NA NA 1,051 99.9 NA 1,198 114 2.0E+00 2.1E+01 0.098

Boron 0.0500 18.8 4.0 NA 75.2 1 NA 18.8 6.2E-01 2.9E+01 0.022

Cadmium 0.00440 138 Regression NA 9.16 Regression NA 31.5 5.6E-01 1.5E+00 0.38

Chromium, total NA 740 0.041 NA 30.3 Regression NA 13.7 7.8E-01 2.7E+00 0.29

Cobalt 0.00563 7.72 0.0075 NA 0.0579 0.122 NA 0.942 1.3E-02 7.6E+00 0.0018

Copper 0.380 70.6 Regression NA 10.4 Regression NA 9.70 2.3E-01 4.1E+00 0.057

Manganese 2.63 1,640 0.079 NA 130 Regression NA 308 5.9E+00 1.8E+02 0.033

Mercury NA 0.289 Regression NA 0.197 Regression NA 0.341 5.8E-03 4.5E-01 0.013

Molybdenum NA 12.8 0.25 NA 3.20 1 NA 12.8 2.0E-01 3.5E+00 0.057

Nickel NA 375 Regression NA 9.12 Regression NA 0.354 2.7E-01 6.7E+00 0.041

Selenium 2.84 1,300 Regression NA 1,392 Regression NA 399 1.3E+01 2.9E-01 44

Silver NA 3.07 0.014 NA 0.0430 2.045 NA 6.28 8.8E-02 2.0E+00 0.040
Thallium NA 1.63 0.0040 NA 0.00652 1 NA 1.63 2.3E-02 3.5E-01 0.068

Uranium 0.0599 16.8 0.0085 NA 0.143 1 NA 16.8 2.4E-01 1.6E+01 0.015

Vanadium 0.0430 920 0.00485 NA 4.46 0.042 NA 38.6 1.1E+00 3.4E-01 3.2

Zinc NA 2,360 Regression NA 357 Regression NA 30.4 3.5E+00 6.6E+01 0.053

Notes:
BAFSed-I - bioaccumulation factor from sediment to aquatic invertebrates Body Weight: 1.178 kg

BAFSed-P - bioaccumulation factor from sediment to aquatic plants Food Ingestion Rate (FIR): 0.056 kg (dry wt)/day

BCFW-I - bioaccumulation factor from water to aquatic invertebrates FIR_Aquatic Plants (25%): 0.01 kg (dry wt)/day

BCFW-P - bioaccumulation factor from water to aquatic plants FIR_Aquatic Inverts (75%): 0.0422 kg (dry wt)/day

CSEDIMENT - Sediment Concentration FIR_Sediment (3.3%): 0.0019 kg (dry wt)/day

CWATER - Surface Water Concentration Water Ingestion Rate: 0.066 L/day

EPC - exposure point concentration Exposure Duration (ED): 1 unitless

HI - hazard index Site Utilization Factor (SUF): 0.384 unitless

HQ - hazard quotient Home range: 1,074 acres

mg/kg - milligrams per kilogram Exposure area: 412 acres

mg/kg-day - milligrams per kilogram per day

na - not available

NOAEL - no observed adverse effects level

TRV - toxicity reference value

a

b The abiotic media-to-biota bioconcentration factors were derived from sources listed in Table 4-15 and 4-16.
c

d The ingestion dose for the mallard accounts for exposure to soil based upon terrestrial foraging habits as presented in Table 4-17.

Table H-7

Tier I Ballard Mine Ecological Hazard Calculations for the Mallard

EPC
a

BAFSed-P 
b

EPC

CAQ PLANT 
c BAFSed-I 

b
EPC

CAQ INVERT 
c

The abiotic media exposure point concentrations used in the Tier I Ecological Risk Assessment are equal to the maximum detected concentrations measured in samples collected from those media at 

the Ballard Mine.    The measured plant concentration is equal to the maximum concentration detected in plant tissue collected from Ballard Mine.

The aquatic plant (CAQ PLANT) and aquatic invertebrate (CAQ INVERT) concentrations were calculated from the sediment concentration and the sediment-to-biota bioaccumulation factors. 

Exposure Parameters

Ingestion 

Dose 
d

TRV

(mg/kg-day)

BAFW-P 
b

BAFW-I 
b

Ecological 

Hazard



CRIP_SOIL CWATER CSEDIMENT NOAEL

Constituent (mg/kg) (mg/L) (mg/kg) (mg/kg) (mg/kg) (mg/kg-day)

Aluminum NA 0.350 NA NA NA NA 1 0.350 9.7E-02 1.9E+00 0.050

Antimony 6.40 NA 6.60 0.0500 0.320 1 NA 6.60 1.6E+00 5.9E-02 26

Arsenic NA NA 13.4 NA NA Regression NA 3.61 6.4E-01 1.0E+00 0.62

Barium NA 0.0950 NA NA NA NA 1198 114 2.0E+01 5.2E+01 0.39

Boron 14.4 0.0500 18.8 1 14.4 1 NA 18.8 8.4E+00 2.8E+01 0.30

Cadmium 131 0.00440 138 Regression 2.84 Regression NA 33.1 1.3E+01 7.7E-01 16

Chromium, total 2,780 NA 740 Regression 78.2 Regression NA 18.0 1.5E+02 2.4E+00 63

Cobalt NA 0.00563 7.72 NA NA 0.122 NA 0.942 1.7E-01 7.3E+00 0.023

Copper 272 0.380 70.6 Regression 17.3 Regression NA 40.1 2.5E+01 5.6E+00 4.4

Manganese NA 2.63 1,640 NA NA Regression NA 69.4 1.3E+01 5.2E+01 0.24

Mercury 0.109 NA 0.289 0.192 0.0209 Regression NA 0.142 3.7E-02 1.0E+00 0.036

Molybdenum 48.6 NA 12.8 1 48.6 1 NA 12.8 1.9E+01 2.6E-01 74

Nickel 1,620 NA 375 Regression 24.4 Regression NA 2.43 8.1E+01 1.7E+00 48

Selenium 570 2.84 1,300 Regression 7.19 Regression NA 178 6.0E+01 1.4E-01 418

Silver NA NA 3.07 NA NA 2.045 NA 6.28 1.1E+00 6.0E+00 0.19

Thallium 0.681 NA 1.63 0.1124 0.0765 1 NA 1.63 3.4E-01 3.7E-03 93

Uranium 8.90 0.0599 16.8 1 8.90 1 NA 16.8 6.1E+00 3.1E+00 2.0

Vanadium 773 0.0430 920 0.0123 9.51 0.042 NA 38.6 4.5E+01 4.2E+00 11

Zinc 2,580 NA 2,360 Regression 137 Regression NA 317 2.1E+02 7.5E+01 2.8

Notes:
BAFS-V - bioaccumulation factor from soil to terrestrial vertebrates Body Weight: 1.075 kg

BAFSed-I - bioaccumulation factor from sediment to aquatic invertebrates Food Ingestion Rate (FIR): 0.516 kg (dry wt)/day

BAFW-I - bioaccumulation factor from water to aquatic invertebrates FIR_Terrestrial Vertebrates (63%): 0.3252 kg (dry wt)/day

CRIP_SOIL - Riparian Soil Concentration FIR_Upland Soil (0%): 0 kg (dry wt)/day

CSEDIMENT - Sediment Concentration FIR_Aquatic Inverts (6%): 0.0309 kg (dry wt)/day

CWATER - Surface Water Concentration FIR_Fish (31%): 0.16 kg (dry wt)/day

EPC - exposure point concentration FIR_Riparian Soil (9.4%): 0.0485 kg (dry wt)/day

HI - hazard index Water Ingestion Rate: 0.106 L/day

HQ - hazard quotient Exposure Duration (ED): 1 unitless

mg/kg - milligrams per kilogram Site Utilization Factor (SUF): 1 unitless

mg/kg-day - milligrams per kilogram per day Home range: 50 acres

na - not available Exposure area: 412 acres

NOAEL - no observed adverse effects level

TRV - toxicity reference value

a

b The abiotic media-to-biota bioconcentration factors were derived from sources listed in Table 4-15 and 4-16.
c

d The ingestion dose for the mink accounts for exposure to soil based upon terrestrial foraging habits as presented in  Table 4-17.

Table H-8

Tier I Ballard Mine Ecological Hazard Calculations for the Mink

EPC 
a

BAFS-V 
b

TRVEPC

CVERTEBRATES 
c BAFSed-I 

b
EPC

CAQ INVERT 
c

Ingestion 

Dose 
dBAFW-I 

b

(mg/kg-day)

The abiotic media exposure point concentrations used in the Tier I Ecological Risk Assessment are equal to the maximum detected concentrations measured in samples collected from those 

media at the Ballard Mine.  

The aquatic invertebrate (CAQ INVERT) and terrestrial vertebrate (CVERTIBRATE) concentrations were calculated from the soil or sediment concentration and the soil or sediment-to-biota 

Exposure Parameters

Ecological 

Hazard



CUP_SOIL CWATER NOAEL

Constituent (mg/kg) (mg/L) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg-day)

Aluminum NA 0.350 NA NA NA NA NA NA NA 1.5E-03 1.9E+00 0.00079

Antimony 10.9 NA Regression 0.371 NA 1 10.9 0.050 0.545 1.9E-02 5.9E-02 0.32

Arsenic 45.5 NA 0.0375 1.71 14.2 Regression 3.58 Regression 0.179 3.2E-02 1.0E+00 0.031

Barium NA 0.0950 NA NA NA NA NA NA NA 4.1E-04 5.2E+01 0.0000080

Boron 34.7 0.0500 4.0000 139 50.8 1 34.7 1 34.7 6.5E-01 2.8E+01 0.023

Cadmium 167 0.00440 Regression 10.2 4.54 Regression 484 Regression 3.19 3.1E-01 7.7E-01 0.41

Chromium, total 594 NA 0.0410 24.4 12.3 0.3060 181.8 Regression 25.2 8.0E-01 2.4E+00 0.33

Cobalt NA 0.00563 NA NA 0.279 NA NA NA NA 2.4E-05 7.3E+00 0.0000033

Copper 174 0.380 Regression 14.9 17.7 0.5150 89.6 Regression 16.2 4.1E-01 5.6E+00 0.073

Manganese 5,180 2.63 0.0790 409 559 Regression 152 0.0205 106 4.7E+00 5.2E+01 0.091

Mercury 0.892 NA Regression 0.361 0.127 Regression 0.498 0.192 0.171 3.6E-03 1.0E+00 0.0036

Molybdenum 48.7 NA 0.2500 12.2 425 1 48.7 1 48.7 1.0E+00 2.6E-01 4.0

Nickel 635 NA Regression 13.5 28.7 1 635 Regression 15.8 8.3E-01 1.7E+00 0.49

Selenium 209 2.84 Regression 185 366 Regression 46.6 Regression 4.93 3.5E-01 1.4E-01 2.4

Silver 14.4 NA 0.0140 0.202 0.429 2.0450 29.4 0.0040 0.0576 1.9E-02 6.0E+00 0.0031

Thallium 3.68 NA 0.0040 0.0147 0.594 1 3.68 0.1124 0.414 1.1E-02 3.7E-03 2.8

Uranium 87.1 0.0599 0.0085 0.740 0.679 1 87.1 1 87.1 1.6E+00 3.1E+00 0.51

Vanadium 808 0.0430 0.0049 3.92 7.06 0.0420 33.9 0.0123 9.94 5.9E-01 4.2E+00 0.14

Zinc 1,810 NA Regression 308 250 Regression 1,002 Regression 133 3.7E+00 7.5E+01 0.048

Notes:
BAFS-P - bioaccumulation factor from soil to plants Body Weight: 13.6 kg

BAFS-I - bioaccumulation factor from soil to invertebrates Food Ingestion Rate (FIR): 4.2861 kg (dry wt)/day

BAFS-V - bioaccumulation factor from soil to terrestrial vertebrates FIR_Plants (2%): 0.0857 kg (dry wt)/day

CUP_SOIL - Upland Soil Concentration FIR_Inverts (2%): 0.0857 kg (dry wt)/day

CWATER - Surface Water Concentration FIR_Terrestrial Vertebrates (96%): 4.1147 kg (dry wt)/day

EPC - exposure point concentration FIR_Soil (2.8%): 0.1200 kg (dry wt)/day

HI - hazard index Water Ingestion Rate: 1.0371 L/day

HQ - hazard quotient Exposure Duration (ED): 1 unitless

mg/kg - milligrams per kilogram Site Utilization Factor (SUF): 0.0569 unitless

mg/kg-day - milligrams per kilogram per day Home range: 7,240 acres

na - not available Exposure area: 412 acres

NOAEL - no observed adverse effects level

TRV - toxicity reference value

a

b The abiotic media-to-biota bioconcentration factors were derived from sources listed in Table 4-15 and 4-16.
c

d

e

BAFS-V 
b

The abiotic media exposure point concentrations used in the Tier I Ecological Risk Assessment are equal to the maximum detected concentrations measured in samples collected from those media at 

the Ballard Mine.    The measured plant concentration is equal to the maximum concentration detected in plant tissue collected from Ballard Mine.

EPC

CVERTEBRATE 
c

Exposure Parameters

TRV

(mg/kg-day)

Ecological 

Hazard

The ingestion dose for the coyote accounts for exposure to soil based upon terrestrial foraging habits as presented in Appendix Table 4-17, and uses measured plant tissue concentrations, where 

available, in preference to plant tissue concentrations modeled from upland soil.

The measured plant concentration is equal to the maximum concentration detected in plant tissue collected from Ballard Mine.

Table H-9

Tier I Ballard Mine Ecological Hazard Calculations for the Coyote

EPC 
a

BAFS-P 
b

EPC

CPLANT 
c

Measured Plant 

Concentration 
d BAFS-I 

b
EPC

CINVERT 
c

Ingestion 

Dose 
e

The plant (CPLANT), terrestrial invertebrate (CINVERT), and terrestrial vertebrate (CVERTEBRATE) concentrations were calculated from the soil concentration and the soil-to-biota bioconcentration factors. 



CRIP_SOIL CWATER CSEDIMENT NOAEL

Constituent (mg/kg) (mg/L) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg-day)

Aluminum NA 0.350 NA NA NA NA NA NA 1 0.350 3.2E-02 1.1E+02 0.00029

Antimony 6.40 NA 6.60 1 6.40 0.05 0.320 1 NA 6.60 3.6E-01 -- --

Arsenic NA NA 13.4 Regression NA NA NA Regression NA 3.61 1.7E-01 2.2E+00 0.078

Barium NA 0.0950 NA NA NA NA NA NA 1,198 114 5.3E+00 2.1E+01 0.26

Boron 14.4 0.0500 18.8 1 14.4 1 14.4 1 NA 18.8 1.1E+00 2.9E+01 0.039

Cadmium 131 0.00440 138 Regression 399 Regression 2.84 Regression NA 33.1 4.7E+00 1.5E+00 3.2

Chromium, total 2,780 NA 740 0.3060 851 Regression 78.2 Regression NA 18.0 8.4E+00 2.7E+00 3.2

Cobalt NA 0.00563 7.72 NA NA NA NA 0.122 NA 0.942 4.4E-02 7.6E+00 0.0058

Copper 272 0.380 70.6 0.515 140 Regression 17.3 Regression NA 40.1 3.1E+00 4.1E+00 0.78

Manganese NA 2.63 1,640 Regression NA NA NA Regression NA 69.4 4.1E+00 1.8E+02 0.023

Mercury 0.109 NA 0.289 Regression 0.388 0.192 0.0209 Regression NA 0.142 1.0E-02 4.5E-01 0.022

Molybdenum 48.6 NA 12.8 1 48.6 1 48.6 1 NA 12.8 1.4E+00 3.5E+00 0.39

Nickel 1,620 NA 375 1 1,620 Regression 24.4 Regression NA 2.43 1.3E+01 6.7E+00 1.9

Selenium 570 2.84 1,300 Regression 97.2 Regression 7.19 Regression NA 178 9.8E+00 2.9E-01 34

Silver NA NA 3.07 2.045 NA NA NA 2.045 NA 6.28 2.9E-01 2.0E+00 0.15

Thallium 0.681 NA 1.63 1 0.681 0.1124 0.0765 1 NA 1.63 8.3E-02 3.5E-01 0.24

Uranium 8.90 0.0599 16.8 1 8.90 1 8.90 1 NA 16.8 9.3E-01 1.6E+01 0.058

Vanadium 773 0.0430 920 0.042 32.5 0.0123 9.51 0.042 NA 38.6 2.5E+00 3.4E-01 7.4

Zinc 2,580 NA 2,360 Regression 1,125 Regression 137 Regression NA 317 2.6E+01 6.6E+01 0.39

Notes:
BAFS-I - bioaccumulation factor from soil to terrestrial invertebrates Body Weight: 2.336 kg

BAFS-V - bioaccumulation factor from soil to terrestrial vertebrates (birds and mammals) Food Ingestion Rate (FIR): 0.145 kg (dry wt)/day

BAFSe-F - bioaccumulation factor from sediment to fish FIR_Terrestrial Inverts (12.5%): 0.0182 kg (dry wt)/day

CRIP_SOIL - Riparian Soil Concentration FIR_Terrestrial Vertebrates (12.5%): 0.0182 kg (dry wt)/day

CSEDIMENT - Sediment Concentration FIR_Upland Soil (0%): 0 kg (dry wt)/day

CWATER - Surface Water Concentration FIR_Fish (75%): 0.11 kg (dry wt)/day

EPC - exposure point concentration FIR_Riparian Soil (0%): 0 kg (dry wt)/day

HI - hazard index FIR_Sediment (0.7%): 0.00102 kg (dry wt)/day

HQ - hazard quotient Water Ingestion Rate: 0.104 L/day

mg/kg - milligrams per kilogram Exposure Duration (ED): 1 unitless

mg/kg-day - milligrams per kilogram per day Site Utilization Factor (SUF): 1 unitless

na - not available Home range: 11 acres

NOAEL - no observed adverse effects level Exposure area: 412 acres

TRV - toxicity reference value

a

b The abiotic media-to-biota bioconcentration factors were derived from sources listed in Table 4-15 and 4-16.
c

d The ingestion dose for the great blue heron accounts for exposure to soil based upon terrestrial foraging habits as presented in Table 4-17.

Table H-10

Tier I Ballard Mine Ecological Hazard Calculations for the Great Blue Heron

EPC 
a

BAFS-I 
b

EPC

CINVERT 
c BAFS-V 

b
EPC

CVERTEBRATES 
c BAFSed-I 

b
EPC

CAQ INVERT 
c

The terrestrial invertebrate (CINVERT), terrestrial vertebrate (CVERTIBRATE), and aquatic invertebrate (CAQ INVERT) concentrations were calculated from the soil or sediment concentration and the soil or 

sediment-to-biota bioconcentration factors. 

Exposure Parameters

Ingestion 

Dose 
e

TRV

(mg/kg-day)

The abiotic media exposure point concentrations used in the Tier I Ecological Risk Assessment are equal to the maximum detected concentrations measured in samples collected from those media at 

the Ballard Mine.  

BAFW-I 
b

Ecological 

Hazard



CUP_SOIL CWATER NOAEL

Constituent (mg/kg) (mg/L) (mg/kg) (mg/kg) (mg/kg-day)

Aluminum NA 0.350 NA NA NA NA 1.7E-02 1.1E+02 0.00016

Antimony 10.9 NA 1 10.9 0.05 0.545 5.8E-02 -- --

Arsenic 45.5 NA Regression 3.58 Regression 0.179 3.9E-02 2.2E+00 0.018

Barium NA 0.0950 NA NA NA NA 4.7E-03 2.1E+01 0.00023

Boron 34.7 0.0500 1 34.7 1 34.7 2.4E+00 2.9E+01 0.084

Cadmium 167 0.00440 Regression 484 Regression 3.19 9.7E-01 1.5E+00 0.66

Chromium, total 594 NA 0.306 182 Regression 25.2 2.3E+00 2.7E+00 0.85

Cobalt NA 0.00563 NA NA NA NA 2.8E-04 7.6E+00 0.000036

Copper 174 0.380 0.515 89.6 Regression 16.2 1.3E+00 4.1E+00 0.33

Manganese 5,180 2.63 Regression 152 0.0205 106 1.0E+01 1.8E+02 0.056

Mercury 0.892 NA Regression 0.498 0.192 0.171 1.3E-02 4.5E-01 0.028

Molybdenum 48.7 NA 1 48.7 1 48.7 3.4E+00 3.5E+00 0.97

Nickel 635 NA 1 635 Regression 15.8 2.3E+00 6.7E+00 0.34

Selenium 209 2.84 Regression 46.6 Regression 4.93 6.4E-01 2.9E-01 2.2

Silver 14.4 NA 2.045 29.4 0.004 0.0576 5.2E-02 2.0E+00 0.026

Thallium 3.68 NA 1 3.68 0.1124 0.414 3.5E-02 3.5E-01 0.10

Uranium 87.1 0.0599 1 87.1 1 87.1 6.1E+00 1.6E+01 0.38

Vanadium 808 0.0430 0.042 33.9 0.0123 9.94 1.1E+00 3.4E-01 3.3

Zinc 1,810 NA Regression 1,002 Regression 133 1.1E+01 6.6E+01 0.17

Notes:
BAFS-I - bioaccumulation factor from soil to terrestrial invertebrates Body Weight: 0.449 kg

BAFS-V - bioaccumulation factor from soil to terrestrial vertebrates Food Ingestion Rate (FIR): 0.049 kg (dry wt)/day

CUP_SOIL - Upland Soil Concentration FIR_Terrestrial Inverts (2%): 0.00097 kg (dry wt)/day

CWATER - Surface Water Concentration FIR_Terrestrial Vertebrates (98%): 0.0477 kg (dry wt)/day

EPC - exposure point concentration FIR_Upland Soil (0.7%): 0.000341 kg (dry wt)/day

HI - hazard index Water Ingestion Rate: 0.034 L/day

HQ - hazard quotient Exposure Duration (ED): 1.00 unitless

mg/kg - milligrams per kilogram Site Utilization Factor (SUF): 0.642 unitless

mg/kg-day - milligrams per kilogram per day Home range: 642 acres

na - not available Exposure area: 412 acres

NOAEL - no observed adverse effects level

TRV - toxicity reference value

a

b The abiotic media-to-biota bioconcentration factors were derived from sources listed in Table 4-15 and 4-16.
c

d The ingestion dose for the northern harrier accounts for exposure to soil based upon terrestrial foraging habits as presented in Appendix 4-15 and 4-16.

The abiotic media exposure point concentrations used in the Tier I Ecological Risk Assessment are equal to the maximum detected concentrations measured in samples collected 

from those media at the Ballard Mine.  

The terrestrial invertebrate (CINVERT) and terrestrial vertebrate (CVERTIBRATE) concentrations were calculated from the soil concentration and the soil-to-biota bioconcentration factors. 

Ingestion 

Dose 
d

TRV

(mg/kg-day)

Exposure Parameters

Table H-11

Tier I Ballard Mine Ecological Hazard Calculations for the Northern Harrier

EPC 
a

BAFS-I 
b

EPC

CINVERT 
c BAFS-V 

b
EPC

CVERTEBRATES 
c

Ecological Hazard



ATTACHMENT I – TIER I BALLARD SHOP ECOLOGICAL HAZARD 

CALCULATIONS 



CUP_SOIL NOAEL

Constituent (mg/kg) (mg/kg) (mg/kg-day)

1,2,4-Trimethylbenzene 9.82 1.558 15.3 4.8E+00 2.1E+00 2.3

Ethylbenzene 0.552 2.006 1.11 3.5E-01 4.9E+01 0.0071

Isopropylbenzene 0.276 1.216 0.336 1.1E-01 5.5E+01 0.0019

n-Butylbenzene 2.71 1.049 2.84 9.0E-01 4.9E+01 0.018

n-Propylbenzene 0.773 1.509 1.17 3.7E-01 4.9E+01 0.0075

p-Cymene (P-Isopropyltoluene) 0.815 1.216 0.991 3.1E-01 5.5E+01 0.0057

sec-Butylbenzene 0.566 0.9488 0.537 1.7E-01 5.5E+01 0.0031

t-Butylbenzene 0.124 1.209 0.150 4.7E-02 5.5E+01 0.00086

Notes:

-- not available Body Weight: 0.037 kg

BAFS-P - bioaccumulation factor from soil to plants Food Ingestion Rate (FIR): 0.0115 kg (dry wt)/day

CUP_SOIL - Upland Soil Concentration FIR_Plants (100%): 0.0115 kg (dry wt)/day

EPC - exposure point concentration FIR_Soil (2.4%): 0.00028 kg (dry wt)/day

HI - hazard index Water Ingestion Rate: 0.0051 L/day

HQ - hazard quotient Exposure Duration (ED): 1 unitless

mg/kg - milligrams per kilogram Site Utilization Factor (SUF): 1 unitless

mg/kg-day - milligrams per kilogram per day Home range: 0.066 acres

mg/L - milligrams per liter Exposure area: 0.33 acres

NOAEL - no observed adverse effects level

TRV - toxicity reference value

a

b The soil-to-plant bioconcentration factor was derived from sources listed in Table Table 4-15 and Table 4-16.
c The plant concentration (CPLANT) was calculated from the upland soil concentration and the soil-to-plant bioconcentration factor (BCFS-P).

d The ingestion dose for the long-tailed vole accounts for exposure to soil based upon terrestrial foraging habits as presented in Table 4-17.

Table I-1

Tier I Ballard Shop Ecological Hazard Calculations for the Long-Tailed Vole

Exposure Parameters

TRV

(mg/kg-day)

BAFS-P
b

EPC

CPLANT 
c

Ingestion 

Dose 
e Ecological 

Hazard

EPC 
a

The abiotic media exposure point concentrations used in the Tier I Ecological Risk Assessment are equal to the maximum detected concentrations 

measured in samples collected from those media at the Ballard Shop.  



CUP_SOIL NOAEL

Constituent (mg/kg) (mg/kg) (mg/kg-day)

1,2,4-Trimethylbenzene 9.82 1.558 15.3 4.3E+00 -- --

Ethylbenzene 0.552 2.006 1.11 3.1E-01 -- --

Isopropylbenzene 0.276 1.216 0.336 9.6E-02 9.8E-01 0.098

n-Butylbenzene 2.71 1.049 2.84 8.3E-01 -- --

n-Propylbenzene 0.773 1.509 1.17 3.3E-01 -- --

p-Cymene (P-Isopropyltoluene) 0.815 1.216 0.991 2.8E-01 3.2E+00 0.090

sec-Butylbenzene 0.566 0.9488 0.537 1.6E-01 9.8E-01 0.16

t-Butylbenzene 0.124 1.209 0.150 4.3E-02 9.8E-01 0.044

Notes:

-- not available Body Weight: 0.0155 kg

BAFS-P - bioaccumulation factor from soil to plants Food Ingestion Rate (FIR): 0.00410 kg (dry wt)/day

CUP_SOIL - Upland Soil Concentration FIR_Plants (100%): 0.00410 kg (dry wt)/day

EPC - exposure point concentration FIR_Soil (10.4%): 0.000426 kg (dry wt)/day

HI - hazard index Water Ingestion Rate: 0.00362 L/day

HQ - hazard quotient Exposure Duration (ED): 1 unitless

mg/kg - milligrams per kilogram Site Utilization Factor (SUF): 1 unitless

mg/kg-day - milligrams per kilogram per day Home range: 0.119 acres

mg/L - milligrams per liter Exposure area: 0.33 acres

NOAEL - no observed adverse effects level

TRV - toxicity reference value

a

b The soil-to-plant bioconcentration factor was derived from sources listed in Table Table 4-15 and Table 4-16.
c The plant concentration (CPLANT) was calculated from the upland soil concentration and the soil-to-plant bioconcentration factor (BCFS-P).

d The ingestion dose for the American Goldfinch accounts for exposure to soil based upon terrestrial foraging habits as presented in Table 4-17.

Table I-2

Tier I Ballard Shop Ecological Hazard Calculations for the American Goldfinch

EPC 
a

BAFS-P
b

EPC

CPLANT 
c

Ingestion 

Dose 
e

TRV
Ecological 

Hazard
(mg/kg-day)

Exposure Parameters

The abiotic media exposure point concentrations used in the Tier I Ecological Risk Assessment are equal to the maximum detected concentrations 

measured in samples collected from those media at the Ballard Shop.  



CUP_SOIL NOAEL

Constituent (mg/kg) (mg/kg) (mg/kg) (mg/kg-day)

1,2,4-Trimethylbenzene 9.82 1.558 15.3 Logkow 3.27 2.1E+00 2.1E+00 1.0

Ethylbenzene 0.552 2.006 1.11 Logkow 0.149 1.5E-01 4.9E+01 0.0030

Isopropylbenzene 0.276 1.216 0.336 Logkow 0.113 5.0E-02 5.5E+01 0.00091

n-Butylbenzene 2.71 1.049 2.84 Logkow 1.26 4.5E-01 4.9E+01 0.0092

n-Propylbenzene 0.773 1.509 1.17 Logkow 0.264 1.6E-01 4.9E+01 0.0034

p-Cymene (P-Isopropyltoluene) 0.815 1.216 0.991 Logkow 0.334 1.5E-01 5.5E+01 0.0027

sec-Butylbenzene 0.566 0.9488 0.537 Logkow 0.285 8.8E-02 5.5E+01 0.0016

t-Butylbenzene 0.124 1.209 0.150 Logkow 0.0510 2.2E-02 5.5E+01 0.00041

Notes:
BAFS-I - bioaccumulation factor from soil to invertebrates Body Weight: 0.0195 kg

BAFS-P - bioaccumulation factor from soil to plants Food Ingestion Rate (FIR): 0.0038 kg (dry wt)/day

CUP_SOIL - Upland Soil Concentration FIR_Plants (61.5%): 0.0023 kg (dry wt)/day

EPC - exposure point concentration FIR_Inverts (38.5%): 0.0015 kg (dry wt)/day

HI - hazard index FIR_Soil (2%): 0.0001 kg (dry wt)/day

HQ - hazard quotient Water Ingestion Rate: 0.0029 L/day

mg/kg - milligrams per kilogram Exposure Duration (ED): 1 unitless

mg/kg-day - milligrams per kilogram per day Site Utilization Factor (SUF): 1 unitless

na - not available Home range: 0.27 acres

NOAEL - no observed adverse effects level Exposure area: 0.33 acres

TRV - toxicity reference value

a

b The abiotic media-to-biota bioconcentration factors were derived from sources listed in Table Table 4-15 and Table 4-16.
c

d The ingestion dose for the Deer Mouse accounts for exposure to soil based upon terrestrial foraging habits as presented in Table 4-17.

Table I-3

Tier I Ballard Shop Ecological Hazard Calculations for the Deer Mouse

EPC 
a

BAFS-P
b

EPC

CPLANT 
c BAFS-I 

b
EPC

CINVERT 
c Ecological 

Hazard

Exposure Parameters

The abiotic media exposure point concentrations used in the Tier I Ecological Risk Assessment are equal to the maximum detected concentrations 

measured in samples collected from those media at the Ballard Shop.  

The plant (CPLANT) and terrestrial invertebrate (CINVERT) concentrations were calculated from upland soil concentration and the soil-to-biota 

Ingestion 

Dose 
d

TRV

(mg/kg-day)



CUP_SOIL NOAEL

Constituent (mg/kg) (mg/kg) (mg/kg) (mg/kg-day)

1,2,4-Trimethylbenzene 9.82 1.558 15.3 Logkow 3.27 5.8E-01 -- --

Ethylbenzene 0.552 2.006 1.11 Logkow 0.149 3.8E-02 -- --

Isopropylbenzene 0.276 1.216 0.336 Logkow 0.113 1.4E-02 9.8E-01 0.015

n-Butylbenzene 2.71 1.049 2.84 Logkow 1.26 1.3E-01 -- --

n-Propylbenzene 0.773 1.509 1.17 Logkow 0.264 4.5E-02 -- --

p-Cymene (P-Isopropyltoluene) 0.815 1.216 0.991 Logkow 0.334 4.2E-02 3.2E+00 0.013

sec-Butylbenzene 0.566 0.9488 0.537 Logkow 0.285 2.7E-02 9.8E-01 0.028

t-Butylbenzene 0.124 1.209 0.150 Logkow 0.0510 6.4E-03 9.8E-01 0.0066

Notes:
BAFS-I - bioaccumulation factor from soil to invertebrates Body Weight: 0.08195 kg

BAFS-P - bioaccumulation factor from soil to plants Food Ingestion Rate (FIR): 0.0106 kg (dry wt)/day

CUP_SOIL - Upland Soil Concentration FIR_Plants (44.7%): 0.0047 kg (dry wt)/day

EPC - exposure point concentration FIR_Inverts (55.3%): 0.0059 kg (dry wt)/day

HI - hazard index FIR_Soil (10.4%): 0.0011 kg (dry wt)/day

HQ - hazard quotient Water Ingestion Rate: 0.0110 L/day

mg/kg - milligrams per kilogram Exposure Duration (ED): 1 unitless

mg/kg-day - milligrams per kilogram per day Site Utilization Factor (SUF): 0.461 unitless

na - not available Home range: 0.72 acres

NOAEL - no observed adverse effects level Exposure area: 0.33 acres

TRV - toxicity reference value

a

b The abiotic media-to-biota bioconcentration factors were derived from sources listed in Table Table 4-15 and Table 4-16.
c

d The ingestion dose for the American robin accounts for exposure to soil based upon terrestrial foraging habits as presented in Table 4-17.

The plant (CPLANT) and terrestrial invertebrate (CINVERT) concentrations were calculated from upland soil concentration and the soil-to-biota 

Exposure Parameters

The abiotic media exposure point concentrations used in the Tier I Ecological Risk Assessment are equal to the maximum detected concentrations 

measured in samples collected from those media at the Ballard Shop.  

(mg/kg-day)

Ecological 

Hazard

Table I-4
Tier I Ballard Shop Ecological Hazard Calculations for the American Robin

TRVIngestion 

Dose 
d

EPC

CINVERT 
cBAFS-I 

b
EPC

CPLANT
cBAFS-P

bEPC 
a



CUP_SOIL
a

CSV 
b

Constituent (mg/kg) (mg/m
3
) Low

1,2,4-Trimethylbenzene 9.82 1.63 7.8
d

0.21

Ethylbenzene 0.552 0.454 23 0.020

Isopropylbenzene 0.276 0.248 23
e

0.011

n-Butylbenzene 2.71 1.12 23
e

0.048

n-Propylbenzene 0.773 0.510 23
e

0.022

p-Cymene (P-Isopropyltoluene) 0.815 na 7.8
d

--

sec-Butylbenzene 0.566 0.0000166 23
e

0.00000071

t-Butylbenzene 0.124 0.0822 23
e

0.0035

Notes:

CUP_SOIL - upland soil concentration

CSV - soil vapor concentration

EPC - exposure point concentration

mg/kg - milligrams per kilogram

mg/m
3
 - milligrams per cubic meter

na - not available

TRV - toxicity reference value

a

b

c

d

e Ethylbenzene used as a surrogate in source.

Values obtained from Inhalation Toxicity Reference Value Updates for Use in Ecological Risk Assessments at the Santa Susana Field Laboratory, 

Ventura County California (MWH and CH2M Hill, 2011).

Total xylene used as a surrogate in source.

The soil vapor concentration was estimated as the subslab vapor concentration using the upland soil EPC, the screening level soil Johnson and 

Ettinger Model (USEPA, 2004), and an indoor air to subslab attenuation facor of 0.05 (CH2M Hill, 2013), as discussed in Section 4.2.2.5.

TRV 
c

Low

(mg/m
3
)

Ecological Hazard

Table I-5

Tier I Ballard Shop Ecological Burrow Air Hazard Calculations for the Deer Mouse and Long-Tailed Vole

EPC

The abiotic media exposure point concentrations used in the Tier I Ecological Risk Assessment are equal to the maximum detected concentrations 

measured in samples collected from those media at the Ballard Shop.  



ATTACHMENT J – TIER I BACKGROUND ECOLOGICAL HAZARD 

CALCULATIONS 



CUP_SOIL CWATER NOAEL

Constituent (mg/kg) (mg/L) (mg/kg) (mg/kg) (mg/kg-day)

Aluminum NA 0.410 NA NA NA 5.6E-02 1.9E+00 0.029

Antimony 0.854 NA Regression 0.0340 5.41 1.7E+00 5.9E-02 28

Arsenic 9.01 NA 0.0375 0.338 NA 1.7E-01 1.0E+00 0.16

Barium NA 0.0850 NA NA NA 1.2E-02 5.2E+01 0.00023

Boron 22.3 0.0200 4 89.2 68.3 2.1E+01 2.8E+01 0.76

Cadmium 9.66 0.000100 Regression 2.15 1.95 6.7E-01 7.7E-01 0.87

Chromium, total 32.1 NA 0.041 1.32 NA 6.4E-01 2.4E+00 0.27

Copper 30.6 ND Regression 7.51 NA 2.5E+00 5.6E+00 0.45

Manganese 3,990 0.0484 0.079 315 NA 1.3E+02 5.2E+01 2.5

Mercury 0.0507 NA Regression 0.0771 0.0876 2.7E-02 1.0E+00 0.027

Molybdenum 3.45 NA 0.25 0.863 8.91 2.8E+00 2.6E-01 11

Nickel 32.2 NA Regression 1.45 NA 6.9E-01 1.7E+00 0.40

Selenium 2.00 0.00100 Regression 1.09 7.28 2.3E+00 1.4E-01 16

Silver 0.251 NA 0.014 0.00351 0.598 1.9E-01 6.0E+00 0.031

Thallium 0.293 NA 0.004 0.00117 0.0257 1.0E-02 3.7E-03 2.7

Uranium 1.61 0.00120 0.0085 0.0137 0.162 6.2E-02 3.1E+00 0.020

Vanadium 36.8 0.00620 0.00485 0.178 NA 3.3E-01 4.2E+00 0.079

Zinc 148 NA Regression 77.0 NA 2.5E+01 7.5E+01 0.33

Notes:

-- not available Body Weight: 0.037 kg

BAFS-P - bioaccumulation factor from soil to plants Food Ingestion Rate (FIR): 0.0115 kg (dry wt)/day

CUP_SOIL - Upland Soil Concentration FIR_Plants (100%): 0.0115 kg (dry wt)/day

CWATER - Surface Water Concentration FIR_Soil (2.4%): 0.00028 kg (dry wt)/day

EPC - exposure point concentration Water Ingestion Rate: 0.0051 L/day

HI - hazard index Exposure Duration (ED): 1 unitless

HQ - hazard quotient Site Utilization Factor (SUF): 1 unitless

mg/kg - milligrams per kilogram Home range: 0.066 acres

mg/kg-day - milligrams per kilogram per day Exposure area: 412 acres

mg/L - milligrams per liter

NOAEL - no observed adverse effects level

TRV - toxicity reference value

a

b The soil-to-plant bioconcentration factor was derived from sources listed in Table 4-15 and 4-16.
c The plant concentration (CPLANT) was calculated from the upland soil concentration and the soil-to-plant bioconcentration factor (BCFS-P).

d

e

The abiotic media exposure point concentrations used in the Tier I Background Ecological Risk Assessment are equal to the maximum detected concentrations measured in samples 

collected from those media at background locations.

Exposure Parameters

Ecological 

Hazard

The measured plant concentration is equal to the maximum concentration detected in plant tissue collected from background locations.

EPC 
a

The ingestion dose for the long-tailed vole accounts for exposure to soil based upon terrestrial foraging habits as presented in Table 4-17, and uses measured plant tissue 

concentrations, where available, in preference to plant tissue concentrations modeled from upland soil.

Table J-1

Tier I Background Ecological Hazard Calculations for the Long-Tailed Vole

TRV

(mg/kg-day)

Measured Plant 

Concentration 
dBAFS-P

b
EPC

CPLANT 
c

Ingestion 

Dose 
e



CUP_SOIL CWATER NOAEL

Constituent (mg/kg) (mg/L) (mg/kg) (mg/kg) (mg/kg-day) High

Aluminum NA 0.410 NA NA NA 5.7E-04 1.9E+00 0.00030

Antimony 0.854 NA Regression 0.0340 5.41 1.1E-03 5.9E-02 0.018

Arsenic 9.01 NA 0.0375 0.338 NA 1.0E-04 1.0E+00 0.000099

Barium NA 0.0850 NA NA NA 1.2E-04 5.2E+01 0.0000023

Boron 22.3 0.0200 4.0 89.2 68.3 1.4E-02 2.8E+01 0.00049

Cadmium 9.66 0.000100 Regression 2.15 1.95 4.3E-04 7.7E-01 0.00055

Chromium, total 32.1 NA 0.041 1.32 NA 3.9E-04 2.4E+00 0.00016

Copper 30.6 ND Regression 7.51 NA 1.6E-03 5.6E+00 0.00029

Manganese 3,990 0.0484 0.079 315 NA 7.9E-02 5.2E+01 0.0015

Mercury 0.0507 NA Regression 0.0771 0.0876 1.8E-05 1.0E+00 0.000017

Molybdenum 3.45 NA 0.25 0.863 8.91 1.8E-03 2.6E-01 0.0069

Nickel 32.2 NA Regression 1.45 NA 4.2E-04 1.7E+00 0.00025

Selenium 2.00 0.00100 Regression 1.09 7.28 1.5E-03 1.4E-01 0.010

Silver 0.251 NA 0.014 0.00351 0.598 1.2E-04 6.0E+00 0.000020

Thallium 0.293 NA 0.004 0.00117 0.0257 6.3E-06 3.7E-03 0.0017

Uranium 1.61 0.00120 0.0085 0.0137 0.162 4.0E-05 3.1E+00 0.000013

Vanadium 36.8 0.00620 0.00485 0.178 NA 1.9E-04 4.2E+00 0.000046

Zinc 148 NA Regression 77.0 NA 1.6E-02 7.5E+01 0.00021

Notes:

-- not available Body Weight: 286 kg

BAFS-P - bioaccumulation factor from soil to plants Food Ingestion Rate (FIR): 2.29 kg (dry wt)/day

CUP_SOIL - Upland Soil Concentration FIR_Plants (100%): 2.29 kg (dry wt)/day

CWATER - Surface Water Concentration FIR_Soil (2%): 0.0459 kg (dry wt)/day

EPC - exposure point concentration Water Ingestion Rate: 16.1 L/day

HI - hazard index Exposure Duration (ED): 1 unitless

HQ - hazard quotient Site Utilization Factor (SUF): 0.0248 unitless

mg/kg - milligrams per kilogram Home range: 16,640 acres

mg/kg-day - milligrams per kilogram per day Exposure area: 412 acres

mg/L - milligrams per liter

NOAEL - no observed adverse effects level

TRV - toxicity reference value

a

b The soil-to-plant bioconcentration factor was derived from sources listed in Table 4-15 and 4-16.
c The plant concentration (CPLANT) was calculated from the upland soil concentration and the soil-to-plant bioconcentration factor (BCFS-P).

d

e

Ecological 

Hazard

(mg/kg-day)

The abiotic media exposure point concentrations used in the Tier I Background Ecological Risk Assessment are equal to the maximum detected concentrations measured in 

samples collected from those media at background locations.

The measured plant concentration is equal to the maximum concentration detected in plant tissue collected from background locations.

Exposure Parameters

The ingestion dose for the Elk accounts for exposure to soil based upon terrestrial foraging habits as presented in Table 4-17, and uses measured plant tissue concentrations, 

where available, in preference to plant tissue concentrations modeled from upland soil.

Table J-2

Tier I Background Ecological Hazard Calculations for the Elk

EPC 
a

BAFS-P
b

EPC

CPLANT 
c

Measured Plant 

Concentration 
d

Ingestion 

Dose 
e

TRV



CUP_SOIL CWATER NOAEL

Constituent (mg/kg) (mg/L) (mg/kg) (mg/kg) (mg/kg-day) High

Aluminum NA 0.410 NA NA NA 9.6E-02 1.1E+02 0.00087

Antimony 0.854 NA Regression 0.0340 5.41 1.5E+00 -- --

Arsenic 9.01 NA 0.0375 0.338 NA 3.4E-01 2.2E+00 0.15

Barium NA 0.0850 NA NA NA 2.0E-02 2.1E+01 0.00095

Boron 22.3 0.0200 4.0 89.2 68.3 1.9E+01 2.9E+01 0.65

Cadmium 9.66 0.000100 Regression 2.15 1.95 7.8E-01 1.5E+00 0.53

Chromium, total 32.1 NA 0.041 1.32 NA 1.2E+00 2.7E+00 0.46

Copper 30.6 ND Regression 7.51 NA 2.8E+00 4.1E+00 0.70

Manganese 3,990 0.0484 0.079 315 NA 1.9E+02 1.8E+02 1.1

Mercury 0.0507 NA Regression 0.0771 0.0876 2.5E-02 4.5E-01 0.055

Molybdenum 3.45 NA 0.25 0.863 8.91 2.4E+00 3.5E+00 0.70

Nickel 32.2 NA Regression 1.45 NA 1.3E+00 6.7E+00 0.19

Selenium 2.00 0.00100 Regression 1.09 7.28 2.0E+00 2.9E-01 6.8

Silver 0.251 NA 0.014 0.00351 0.598 1.6E-01 2.0E+00 0.082

Thallium 0.293 NA 0.004 0.00117 0.0257 1.5E-02 3.5E-01 0.043

Uranium 1.61 0.00120 0.0085 0.0137 0.162 8.7E-02 1.6E+01 0.0055

Vanadium 36.8 0.00620 0.0049 0.178 NA 1.1E+00 3.4E-01 3.1

Zinc 148 NA Regression 77.0 NA 2.4E+01 6.6E+01 0.37

Notes:

-- not available Body Weight: 0.0155 kg
BAFS-P - bioaccumulation factor from soil to plants Food Ingestion Rate (FIR): 0.0041 kg (dry wt)/day

CUP_SOIL - Upland Soil Concentration FIR_Plants (100%): 0.0041 kg (dry wt)/day

CWATER - Surface Water Concentration FIR_Soil (10.4%): 0.000426 kg (dry wt)/day

EPC - exposure point concentration Water Ingestion Rate: 0.00362 L/day

HI - hazard index Exposure Duration (ED): 1 unitless

HQ - hazard quotient Site Utilization Factor (SUF): 1 unitless

mg/kg - milligrams per kilogram Home range: 0.119 acres

mg/kg-day - milligrams per kilogram per day Exposure area: 412 acres

mg/L - milligrams per liter

NOAEL - no observed adverse effects level

TRV - toxicity reference value

a

b The soil-to-plant bioconcentration factor was derived from sources listed in Table 4-15 and 4-16.
c The plant concentration (CPLANT) was calculated from the upland soil concentration and the soil-to-plant bioconcentration factor (BCFS-P).

d

e

Ecological Hazard

(mg/kg-day)

The abiotic media exposure point concentrations used in the Tier I Background Ecological Risk Assessment are equal to the maximum detected concentrations measured in 

samples collected from those media at background locations.

The measured plant concentration is equal to the maximum concentration detected in plant tissue collected from background locations.

Exposure Parameters

The ingestion dose for the American Goldfinch accounts for exposure to soil based upon terrestrial foraging habits as presented in Table 4-17, and uses measured plant 

tissue concentrations, where available, in preference to plant tissue concentrations modeled from upland soil.

Table J-3

Tier I Background Ecological Hazard Calculations for the American Goldfinch

EPC 
a

BAFS-P 
b

EPC

CPLANT 
c

Measured Plant 

Concentration 
d

Ingestion 

Dose 
e

TRV



CUP_SOIL CWATER NOAEL

Constituent (mg/kg) (mg/L) (mg/kg) (mg/kg) (mg/kg) (mg/kg-day)

Aluminum NA 0.410 NA NA NA NA NA 6.0E-02 1.9E+00 0.031

Antimony 0.854 NA Regression 0.0340 5.41 1 0.854 7.2E-01 5.9E-02 12

Arsenic 9.01 NA 0.0375 0.338 NA Regression 1.14 1.6E-01 1.0E+00 0.16

Barium NA 0.0850 NA NA NA NA NA 1.2E-02 5.2E+01 0.00024

Boron 22.3 0.0200 4.0 89.2 68.3 1 22.3 1.0E+01 2.8E+01 0.36

Cadmium 9.66 0.000100 Regression 2.15 1.95 Regression 50.3 4.1E+00 7.7E-01 5.3

Chromium, total 32.1 NA 0.041 1.32 NA 0.306 9.82 1.0E+00 2.4E+00 0.43

Copper 30.6 ND Regression 7.51 NA 0.515 15.8 2.2E+00 5.6E+00 0.39

Manganese 3,990 0.0484 0.079 315 NA Regression 127 6.3E+01 5.2E+01 1.2

Mercury 0.0507 NA Regression 0.0771 0.0876 Regression 0.355 3.7E-02 1.0E+00 0.037

Molybdenum 3.45 NA 0.25 0.863 8.91 1 3.45 1.3E+00 2.6E-01 5.2

Nickel 32.2 NA Regression 1.45 NA 1 32.2 2.7E+00 1.7E+00 1.6

Selenium 2.00 0.00100 Regression 1.09 7.28 Regression 1.54 1.0E+00 1.4E-01 7.0

Silver 0.251 NA 0.014 0.00351 0.598 2.045 0.513 1.1E-01 6.0E+00 0.019

Thallium 0.293 NA 0.0040 0.00117 0.0257 1 0.293 2.6E-02 3.7E-03 7.1

Uranium 1.61 0.00120 0.0085 0.0137 0.162 1 1.61 1.5E-01 3.1E+00 0.048

Vanadium 36.8 0.00620 0.00485 0.178 NA 0.042 1.55 2.8E-01 4.2E+00 0.068

Zinc 148 NA Regression 77.0 NA Regression 441 4.3E+01 7.5E+01 0.57

Notes:
BAFS-I - bioaccumulation factor from soil to invertebrates Body Weight: 0.0195 kg

BAFS-P - bioaccumulation factor from soil to plants Food Ingestion Rate (FIR): 0.0038 kg (dry wt)/day

CUP_SOIL - Upland Soil Concentration FIR_Plants (61.5%): 0.0023 kg (dry wt)/day

CWATER - Surface Water Concentration FIR_Inverts (38.5%): 0.0015 kg (dry wt)/day

EPC - exposure point concentration FIR_Soil (2%): 0.0001 kg (dry wt)/day

HI - hazard index Water Ingestion Rate: 0.0029 L/day

HQ - hazard quotient Exposure Duration (ED): 1 unitless

mg/kg - milligrams per kilogram Site Utilization Factor (SUF): 1 unitless

mg/kg-day - milligrams per kilogram per day Home range: 0.27 acres

na - not available Exposure area: 412 acres

NOAEL - no observed adverse effects level

TRV - toxicity reference value

a

b The abiotic media-to-biota bioconcentration factors were derived from sources listed in Table 4-15 and 4-16.
c

d

e

Table J-4

Tier I Background Ecological Hazard Calculations for the Deer Mouse

EPC 
a

BAFS-P 
b

EPC

CPLANT 
c

Measured Plant 

Concentration 
d BAFS-I 

b
EPC

CINVERT 
c Ecological 

Hazard

Ingestion 

Dose 
e

TRV

(mg/kg-day)

The ingestion dose for the Deer Mouse accounts for exposure to soil based upon terrestrial foraging habits as presented in Table 4-17, and uses measured plant tissue 

concentrations, where available, in preference to plant tissue concentrations modeled from upland soil.

Exposure Parameters

The abiotic media exposure point concentrations used in the Tier I Background Ecological Risk Assessment are equal to the maximum detected concentrations measured in 

samples collected from those media at background locations.

The plant (CPLANT) and terrestrial invertebrate (CINVERT) concentrations were calculated from upland soil concentration and the soil-to-biota bioconcentration factors (BCFS-P and 

The measured plant concentration is equal to the maximum concentration detected in plant tissue collected from background locations.



CRIP_SOIL CWATER CSEDIMENT NOAEL

Constituent (mg/kg) (mg/L) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg-day)

Aluminum NA 0.410 NA NA NA NA NA NA NA NA NA 1 0.410 6.3E-03 1.9E+00 0.0033

Antimony 5.50 NA 5.00 Regression 0.195 NA 1 5.50 0.05 0.275 1 NA 5.00 1.0E-02 5.9E-02 0.17

Arsenic NA NA 4.55 NA NA NA NA NA NA NA Regression NA 1.60 6.2E-04 1.0E+00 0.0006

Barium NA 0.0850 NA NA NA NA NA NA NA NA NA 1198 102 4.0E-02 5.2E+01 0.00078

Boron 11.2 0.0200 8.40 4.0 44.8 NA 1 11.2 1 11.2 1 NA 8.40 1.6E-01 2.8E+01 0.0058

Cadmium 4.40 0.000100 3.74 Regression 1.40 0.900 Regression 26.9 Regression 0.573 Regression NA 2.73 3.1E-02 7.7E-01 0.040

Chromium, total 42.5 NA 34.8 0.041 1.74 NA 0.306 13.0 Regression 3.638 Regression NA 5.91 4.0E-02 2.4E+00 0.017

Copper 21.1 ND 25.5 Regression 6.48 NA 0.515 10.9 Regression 12.0 Regression NA 30.2 5.6E-02 5.6E+00 0.010

Manganese NA 0.0484 405 NA NA NA NA NA NA NA Regression NA 26.7 1.1E-02 5.2E+01 0.00021

Mercury NA NA 0.0380 NA NA NA NA NA NA NA Regression NA 0.0734 2.8E-05 1.0E+00 0.000028

Molybdenum 0.700 NA ND 0.25 0.175 2.58 1 0.700 1 0.700 1 NA NA 9.2E-03 2.6E-01 0.035

Nickel 26.6 NA 24.4 Regression 1.26 NA 1 26.6 Regression 3.60 Regression NA 7.77 4.5E-02 1.7E+00 0.026

Selenium 1.80 0.00100 1.60 Regression 0.972 0.800 Regression 1.43 Regression 0.823 Regression NA 1.31 5.5E-03 1.4E-01 0.038

Silver NA NA 0.241 NA NA NA NA NA NA NA 2 NA 0.493 1.9E-04 6.0E+00 0.000032

Thallium 0.428 NA 0.378 0.0040 0.00171 NA 1 0.428 0.1124 0.0481 1 NA 0.378 7.6E-04 3.7E-03 0.20

Uranium 3.76 0.00120 2.37 0.0085 0.0320 NA 1 3.76 1 3.76 1 NA 2.37 7.8E-03 3.1E+00 0.0025

Vanadium 57.3 0.00620 45.2 0.00485 0.278 NA 0.042 2.41 0.012 0.705 0.042 NA 1.90 3.0E-02 4.2E+00 0.0072

Zinc 158 NA 151 Regression 79.8 NA Regression 450 Regression 112 Regression NA 179.2 8.5E-01 7.5E+01 0.011

Notes:
BAFS-I - bioaccumulation factor from soil to invertebrates Body Weight: 5.8 kg

BAFS-P - bioaccumulation factor from soil to plants Food Ingestion Rate (FIR): 0.154 kg (dry wt)/day

BAFS-V - bioaccumulation factor from soil to terrestrial vertebrates FIR_Terrestrial Plants (64%): 0.0985 kg (dry wt)/day

BAFSed-F - bioaccumulation factor from sediment to fish FIR_Terrestrial Inverts (19%): 0.0292 kg (dry wt)/day

BAFSed-I - bioaccumulation factor from sediment to aquatic invertebrates FIR_Terrestrial Vertebrates (9%): 0.0138 kg (dry wt)/day

BAFW-I - bioaccumulation factor from water to aquatic invertebrates FIR_Upland Soil (0%): 0 kg (dry wt)/day

CRIP_SOIL - Riparian Soil Concentration FIR_Aquatic Plants (0%): 0 kg (dry wt)/day

CSEDIMENT - Sediment Concentration FIR_Aquatic Inverts (7%): 0.0108 kg (dry wt)/day

CWATER - Surface Water Concentration FIR_Fish (1%): 0.0015 kg (dry wt)/day

EPC - exposure point concentration FIR_Riparian Soil (9.4%): 0.0145 kg (dry wt)/day

HI - hazard index Water Ingestion Rate: 0.4816 L/day

HQ - hazard quotient Exposure Duration (ED): 1 unitless

mg/kg - milligrams per kilogram Site Utilization Factor (SUF): 0.181 unitless

mg/kg-day - milligrams per kilogram per day Home range: 2,272 acres

NA - not applicable Exposure area: 412 acres

NOAEL - no observed adverse effects level

TRV - toxicity reference value

a

b The abiotic media-to-biota bioconcentration factors were derived from sources listed in Table 4-15 and 4-16.
c

d The measured plant concentration is equal to the maximum concentration detected in plant tissue collected from background locations.
e

Table J-5

Tier I Background Ecological Hazard Calculations for the Raccoon

(mg/kg-day)

EPC

CAQ INVERT 
c

EPC 
a Measured Plant 

Concentration 
d BAFS-V 

b
EPC

CVERTEBRATES 
c BAFW-I 

b
BAFS-P

b

Exposure Parameters

Ecological 

Hazard

EPC

CINVERT 
cBAFS-I 

b

The ingestion dose for the raccoon accounts for exposure to soil based upon terrestrial foraging habits as presented in Table 4-17, and uses measured plant tissue concentrations, where available, in preference to plant 

tissue concentrations modeled from riparian soil.

The terrestrial plant (CPLANT), terrestrial invertebrate (CINVERT), aquatic invertebrate (CAQ INVERT), and terrestrial vertebrate (CVERTIBRATE)  concentrations were calculated from the soil or sediment concentration and the soil 

The abiotic media exposure point concentrations used in the Tier I Background Ecological Risk Assessment are equal to the maximum detected concentrations measured in samples collected from those media at 

background locations.

EPC

CPLANT 
c

TRVIngestion 

Dose 
eBAFSed-I 

b



CUP_SOIL CWATER NOAEL

Constituent (mg/kg) (mg/L) (mg/kg) (mg/kg) (mg/kg) (mg/kg-day) High

Aluminum NA 0.410 NA NA NA NA NA 5.5E-02 1.1E+02 0.00050

Antimony 0.854 NA Regression 0.0340 5.41 1 0.854 3.9E-01 -- --

Arsenic 9.01 NA 0.0375 0.338 NA Regression 1.14 2.2E-01 2.2E+00 0.099

Barium NA 0.0850 NA NA NA NA NA 1.1E-02 2.1E+01 0.00055

Boron 22.3 0.0200 4.0 89.2 68.3 1 22.3 5.9E+00 2.9E+01 0.20

Cadmium 9.66 0.000100 Regression 2.15 1.95 Regression 50.3 3.8E+00 1.5E+00 2.6

Chromium, total 32.1 NA 0.041 1.32 NA 0.306 9.82 1.2E+00 2.7E+00 0.46

Copper 30.6 ND Regression 7.51 NA 0.515 15.8 2.0E+00 4.1E+00 0.49

Manganese 3,990 0.0484 0.079 315 NA Regression 127 8.1E+01 1.8E+02 0.45

Mercury 0.0507 NA Regression 0.0771 0.0876 Regression 0.355 3.1E-02 4.5E-01 0.069

Molybdenum 3.45 NA 0.25 0.863 8.91 1 3.45 8.1E-01 3.5E+00 0.23

Nickel 32.2 NA Regression 1.45 NA 1 32.2 2.8E+00 6.7E+00 0.42

Selenium 2.00 0.00100 Regression 1.09 7.28 Regression 1.54 5.6E-01 2.9E-01 1.9

Silver 0.251 NA 0.014 0.00351 0.598 2.045 0.513 7.5E-02 2.0E+00 0.037

Thallium 0.293 NA 0.0040 0.00117 0.0257 1 0.293 2.6E-02 3.5E-01 0.076

Uranium 1.61 0.00120 0.0085 0.0137 0.162 1 1.61 1.5E-01 1.6E+01 0.0092

Vanadium 36.8 0.00620 0.00485 0.178 NA 0.042 1.55 6.2E-01 3.4E-01 1.8

Zinc 148 NA Regression 77.0 NA Regression 441 3.8E+01 6.6E+01 0.58

Notes:
BAFS-I - bioaccumulation factor from soil to invertebrates Body Weight: 0.08195 kg

BAFS-P - bioaccumulation factor from soil to plants Food Ingestion Rate (FIR): 0.0106 kg (dry wt)/day

CUP_SOIL - Upland Soil Concentration FIR_Plants (44.7%): 0.0047 kg (dry wt)/day

CWATER - Surface Water Concentration FIR_Inverts (55.3%): 0.0059 kg (dry wt)/day

EPC - exposure point concentration FIR_Soil (10.4%): 0.0011 kg (dry wt)/day

HI - hazard index Water Ingestion Rate: 0.0110 L/day

HQ - hazard quotient Exposure Duration (ED): 1 unitless

mg/kg - milligrams per kilogram Site Utilization Factor (SUF): 1 unitless

mg/kg-day - milligrams per kilogram per day Home range: 0.72 acres

na - not available Exposure area: 412 acres

NOAEL - no observed adverse effects level

TRV - toxicity reference value

a

b The abiotic media-to-biota bioconcentration factors were derived from sources listed in Table 4-15 and 4-16.
c

d

e The ingestion dose for the American robin accounts for exposure to soil based upon terrestrial foraging habits as presented in Table 4-17, and uses measured plant tissue 

concentrations, where available, in preference to plant tissue concentrations modeled from upland soil.

Table J-6

Tier I Background Ecological Hazard Calculations for the American Robin

TRVIngestion 

Dose 
e

EPC

CINVERT 
cBAFS-I 

b
EPC

CPLANT
cBAFS-P 

b
Measured Plant 

Concentration 
d

Ecological 

Hazard

EPC 
a

The plant (CPLANT) and terrestrial invertebrate (CINVERT) concentrations were calculated from upland soil concentration and the soil-to-biota bioconcentration factors (BCFS-P and BCFS-I). 

Exposure Parameters

The abiotic media exposure point concentrations used in the Tier I Background Ecological Risk Assessment are equal to the maximum detected concentrations measured in samples 

collected from those media at background locations.

The measured plant concentration is equal to the maximum concentration detected in plant tissue collected from background locations.

(mg/kg-day)



CWATER CSEDIMENT NOAEL

Constituent (mg/L) (mg/kg) (mg/kg) (mg/kg) (mg/kg-day)

Aluminum 0.410 NA NA 2432 997 NA 1.0 0.410 4.7E+00 1.1E+02 0.042

Antimony NA 5.00 Regression NA 0.178 1 NA 5.00 7.3E-02 -- --

Arsenic NA 4.55 0.03752 NA 0.171 Regression NA 2.34 3.6E-02 2.2E+00 0.016

Barium 0.0850 NA NA 1051 89.4 NA 1,198 102 1.8E+00 2.1E+01 0.087

Boron 0.0200 8.40 4 NA 33.6 1 NA 8.40 2.8E-01 2.9E+01 0.0096

Cadmium 0.000100 3.74 Regression NA 1.28 Regression NA 2.59 4.4E-02 1.5E+00 0.030

Chromium, total NA 34.8 0.041 NA 1.43 Regression NA 4.50 9.0E-02 2.7E+00 0.034

Copper ND 25.5 Regression NA 6.99 Regression NA 7.31 1.5E-01 4.1E+00 0.037

Manganese 0.0484 405 0.079 NA 32.0 Regression NA 119 2.0E+00 1.8E+02 0.011

Mercury NA 0.0380 Regression NA 0.0660 Regression NA 0.176 2.7E-03 4.5E-01 0.0061

Molybdenum NA ND 0.25 NA NA 1 NA NA NA 3.5E+00 NA

Nickel NA 24.4 Regression NA 1.18 Regression NA 1.13 3.6E-02 6.7E+00 0.0053

Selenium 0.00100 1.60 Regression NA 0.854 Regression NA 2.94 4.5E-02 2.9E-01 0.16

Silver NA 0.241 0.014 NA 0.00337 2 NA 0.493 6.9E-03 2.0E+00 0.0034

Thallium NA 0.378 0.004 NA 0.00151 1 NA 0.378 5.4E-03 3.5E-01 0.016

Uranium 0.00120 2.37 0.0085 NA 0.0201 1 NA 2.37 3.4E-02 1.6E+01 0.0021

Vanadium 0.00620 45.2 0.00485 NA 0.219 0.042 NA 1.90 5.5E-02 3.4E-01 0.16

Zinc NA 151 Regression NA 77.8 Regression NA 17.2 6.9E-01 6.6E+01 0.010

Notes:
BAFSed-I - bioaccumulation factor from sediment to aquatic invertebrates Body Weight: 1.178 kg

BAFSed-P - bioaccumulation factor from sediment to aquatic plants Food Ingestion Rate (FIR): 0.056 kg (dry wt)/day

BCFW-I - bioaccumulation factor from water to aquatic invertebrates FIR_Aquatic Plants (25%): 0.01 kg (dry wt)/day

BCFW-P - bioaccumulation factor from water to aquatic plants FIR_Aquatic Inverts (75%): 0.0422 kg (dry wt)/day

CSEDIMENT - Sediment Concentration FIR_Sediment (3.3%): 0.0019 kg (dry wt)/day

CWATER - Surface Water Concentration Water Ingestion Rate: 0.066 L/day

EPC - exposure point concentration Exposure Duration (ED): 1 unitless

HI - hazard index Site Utilization Factor (SUF): 0.384 unitless

HQ - hazard quotient Home range: 1,074 acres

mg/kg - milligrams per kilogram Exposure area: 412 acres

mg/kg-day - milligrams per kilogram per day

na - not available

NOAEL - no observed adverse effects level

TRV - toxicity reference value

a

b The abiotic media-to-biota bioconcentration factors were derived from sources listed in Table 4-15 and 4-16.
c

d The ingestion dose for the mallard accounts for exposure to soil based upon terrestrial foraging habits as presented in Table 4-17.

Table J-7

Tier I Background Ecological Hazard Calculations for the Mallard

EPC
a

BAFSed-P 
b

EPC

CAQ PLANT 
c BAFSed-I 

b
EPC

CAQ INVERT 
c Ecological 

Hazard

The abiotic media exposure point concentrations used in the Tier I Background Ecological Risk Assessment are equal to the maximum detected concentrations measured in samples 

collected from those media at background locations.  The measured plant concentration is equal to the maximum concentration detected in plant tissue collected from background 

locations.

The aquatic plant (CAQ PLANT) and aquatic invertebrate (CAQ INVERT) concentrations were calculated from the sediment concentration and the sediment-to-biota bioaccumulation factors. 

Exposure Parameters

Ingestion 

Dose 
d

TRV

(mg/kg-day)

BAFW-P 
b

BAFW-I 
b



CRIP_SOIL CWATER CSEDIMENT NOAEL

Constituent (mg/kg) (mg/L) (mg/kg) (mg/kg) (mg/kg) (mg/kg-day)

Aluminum NA 0.410 NA NA NA NA 1 0.41 1.1E-01 1.9E+00 0.059

Antimony 5.50 NA 5.00 0.05 0.275 1 NA 5.00 1.2E+00 5.9E-02 21

Arsenic NA NA 4.55 NA NA Regression NA 1.60 2.8E-01 1.0E+00 0.27

Barium NA 0.0850 NA NA NA NA 1198 101.8 1.8E+01 5.2E+01 0.35

Boron 11.2 0.0200 8.40 1 11.200 1 NA 8.40 5.4E+00 2.8E+01 0.19

Cadmium 4.40 0.000100 3.74 Regression 0.573 Regression NA 2.73 8.6E-01 7.7E-01 1.1

Chromium, total 42.5 NA 34.8 Regression 3.638 Regression NA 5.91 4.1E+00 2.4E+00 1.7

Copper 21.1 ND 25.5 Regression 11.969 Regression NA 30.2 9.9E+00 5.6E+00 1.8

Manganese NA 0.0484 405 NA NA Regression NA 26.7 4.8E+00 5.2E+01 0.092

Mercury NA NA 0.0380 NA NA Regression NA 0.0734 1.3E-02 1.0E+00 0.013

Molybdenum 0.700 NA ND 1 0.700 1 NA NA 2.4E-01 2.6E-01 0.94

Nickel 26.6 NA 24.4 Regression 3.604 Regression NA 7.77 3.7E+00 1.7E+00 2.2

Selenium 1.80 0.00100 1.60 Regression 0.823 Regression NA 1.31 5.6E-01 1.4E-01 3.9

Silver NA NA 0.241 NA NA 2 NA 0.493 8.8E-02 6.0E+00 0.015

Thallium 0.428 NA 0.378 0.1124 0.048 1 NA 0.378 1.0E-01 3.7E-03 27

Uranium 3.76 0.00120 2.37 1 3.760 1 NA 2.37 1.7E+00 3.1E+00 0.56

Vanadium 57.3 0.00620 45.2 0.012 0.705 0.042 NA 1.90 3.1E+00 4.2E+00 0.75

Zinc 158 NA 151 Regression 112.238 Regression NA 179 7.3E+01 7.5E+01 0.97

Notes:
BAFS-V - bioaccumulation factor from soil to terrestrial vertebrates Body Weight: 1.075 kg

BAFSed-I - bioaccumulation factor from sediment to aquatic invertebrates Food Ingestion Rate (FIR): 0.516 kg (dry wt)/day

BAFW-I - bioaccumulation factor from water to aquatic invertebrates FIR_Terrestrial Vertebrates (63%): 0.3252 kg (dry wt)/day

CRIP_SOIL - Riparian Soil Concentration FIR_Upland Soil (0%): 0 kg (dry wt)/day

CSEDIMENT - Sediment Concentration FIR_Aquatic Inverts (6%): 0.0309 kg (dry wt)/day

CWATER - Surface Water Concentration FIR_Fish (31%): 0.16 kg (dry wt)/day

EPC - exposure point concentration FIR_Riparian Soil (9.4%): 0.0485 kg (dry wt)/day

HI - hazard index Water Ingestion Rate: 0.106 L/day

HQ - hazard quotient Exposure Duration (ED): 1 unitless

mg/kg - milligrams per kilogram Site Utilization Factor (SUF): 1 unitless

mg/kg-day - milligrams per kilogram per day Home range: 50 acres

na - not available Exposure area: 412 acres

NOAEL - no observed adverse effects level

TRV - toxicity reference value

a

b The abiotic media-to-biota bioconcentration factors were derived from sources listed in Table 4-15 and 4-16.
c

d The ingestion dose for the mink accounts for exposure to soil based upon terrestrial foraging habits as presented in  Table 4-17.

(mg/kg-day)

The abiotic media exposure point concentrations used in the Tier I Background Ecological Risk Assessment are equal to the maximum detected concentrations measured in samples 

collected from those media at background locations.

The aquatic invertebrate (CAQ INVERT) and terrestrial vertebrate (CVERTIBRATE) concentrations were calculated from the soil or sediment concentration and the soil or sediment-to-biota 

Exposure Parameters

Ecological 

Hazard

Table J-8

Tier I Background Ecological Hazard Calculations for the Mink

EPC 
a

BAFS-V 
b

TRVEPC

CVERTEBRATES 
c BAFSed-I 

b
EPC

CAQ INVERT 
c

Ingestion 

Dose 
dBAFW-I 

b



CUP_SOIL CWATER NOAEL

Constituent (mg/kg) (mg/L) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg-day)

Aluminum NA 0.410 NA NA NA NA NA NA NA 1.8E-03 1.9E+00 0.00092

Antimony 0.854 NA Regression 0.0340 5.41 1 0.854 0.05 0.0427 3.4E-03 5.9E-02 0.058

Arsenic 9.01 NA 0.0375 0.338 NA Regression 1.14 Regression 0.0475 5.9E-03 1.0E+00 0.0056

Barium NA 0.0850 NA NA NA NA NA NA NA 3.7E-04 5.2E+01 0.0000071

Boron 22.3 0.0200 4.0 89.2 68.3 1 22.3 1 22.3 4.3E-01 2.8E+01 0.015

Cadmium 9.66 0.000100 Regression 2.15 1.95 Regression 50.3 Regression 0.830 3.8E-02 7.7E-01 0.049

Chromium, total 32.1 NA 0.041 1.32 NA 0.306 9.82 Regression 2.96 7.1E-02 2.4E+00 0.030

Copper 30.6 ND Regression 7.51 NA 0.515 15.8 Regression 12.6 2.4E-01 5.6E+00 0.043

Manganese 3,990 0.0484 0.079 315 NA Regression 127 0.0205 81.8 3.6E+00 5.2E+01 0.069

Mercury 0.0507 NA Regression 0.0771 0.0876 Regression 0.355 0.1920 0.00973 3.5E-04 1.0E+00 0.00035

Molybdenum 3.45 NA 0.25 0.863 8.91 1 3.45 1 3.45 6.6E-02 2.6E-01 0.25

Nickel 32.2 NA Regression 1.45 NA 1 32.2 Regression 3.94 9.6E-02 1.7E+00 0.057

Selenium 2.00 0.00100 Regression 1.09 7.28 Regression 1.54 Regression 0.857 1.9E-02 1.4E-01 0.13

Silver 0.251 NA 0.014 0.00351 0.598 2.0 0.513 0.0040 0.00100 5.4E-04 6.0E+00 0.000090

Thallium 0.293 NA 0.0040 0.00117 0.0257 1 0.293 0.1124 0.0329 8.3E-04 3.7E-03 0.22

Uranium 1.61 0.00120 0.0085 0.0137 0.162 1 1.61 1 1.61 2.9E-02 3.1E+00 0.0095

Vanadium 36.8 0.00620 0.00485 0.178 NA 0.042 1.55 0.012 0.453 2.7E-02 4.2E+00 0.0065

Zinc 148 NA Regression 77.0 NA Regression 441 Regression 112 2.2E+00 7.5E+01 0.029

Notes:

BAFS-P - bioaccumulation factor from soil to plants Body Weight: 13.6 kg

BAFS-I - bioaccumulation factor from soil to invertebrates Food Ingestion Rate (FIR): 4.2861 kg (dry wt)/day

BAFS-V - bioaccumulation factor from soil to terrestrial vertebrates FIR_Plants (2%): 0.0857 kg (dry wt)/day

CUP_SOIL - Upland Soil Concentration FIR_Inverts (2%): 0.0857 kg (dry wt)/day

CWATER - Surface Water Concentration FIR_Terrestrial Vertebrates (96%): 4.1147 kg (dry wt)/day

EPC - exposure point concentration FIR_Soil (2.8%): 0.1200 kg (dry wt)/day

HI - hazard index Water Ingestion Rate: 1.0371 L/day

HQ - hazard quotient Exposure Duration (ED): 1 unitless

mg/kg - milligrams per kilogram Site Utilization Factor (SUF): 0.0569 unitless

mg/kg-day - milligrams per kilogram per day Home range: 7,240 acres

na - not available Exposure area: 412 acres

NOAEL - no observed adverse effects level

TRV - toxicity reference value

a

b The abiotic media-to-biota bioconcentration factors were derived from sources listed in Table 4-15 and 4-16.
c

d

e The ingestion dose for the coyote accounts for exposure to soil based upon terrestrial foraging habits as presented in Appendix Table 4-17, and uses measured plant tissue concentrations, 

where available, in preference to plant tissue concentrations modeled from upland soil.

The measured plant concentration is equal to the maximum concentration detected in plant tissue collected from background locations.

Table J-9

Tier I Background Ecological Hazard Calculations for the Coyote

EPC 
a

BAFS-P 
b

EPC

CPLANT 
c

Measured Plant 

Concentration 
d BAFS-I 

b
EPC

CINVERT 
c

Ingestion 

Dose 
e

The plant (CPLANT), terrestrial invertebrate (CINVERT), and terrestrial vertebrate (CVERTEBRATE) concentrations were calculated from the soil concentration and the soil-to-biota bioconcentration 

BAFS-V 
b

The abiotic media exposure point concentrations used in the Tier I Background Ecological Risk Assessment are equal to the maximum detected concentrations measured in samples collected 

from those media at background locations.  The measured plant concentration is equal to the maximum concentration detected in plant tissue collected from background locations.

EPC

CVERTEBRATE 
c

Exposure Parameters

TRV

(mg/kg-day)

Ecological 

Hazard

Page 1 of 1



CRIP_SOIL CWATER CSEDIMENT NOAEL

Constituent (mg/kg) (mg/L) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg-day)

Aluminum NA 0.410 NA NA NA NA NA NA 1 0.410 3.7E-02 1.1E+02 0.00034

Antimony 5.50 NA 5.00 1 5.50 0.05 0.275 1 NA 5.00 2.8E-01 -- --

Arsenic NA NA 4.55 Regression NA NA NA Regression NA 1.60 7.7E-02 2.2E+00 0.034

Barium NA 0.0850 NA NA NA NA NA NA 1,198 102 4.8E+00 2.1E+01 0.23

Boron 11.2 0.0200 8.40 1 11.2 1 11.2 1 NA 8.40 5.7E-01 2.9E+01 0.020

Cadmium 4.40 ###### 3.74 Regression 26.9 Regression 0.573 Regression NA 2.73 3.4E-01 1.5E+00 0.23

Chromium, total 42.5 NA 34.8 0.306 13.0 Regression 3.64 Regression NA 5.91 4.2E-01 2.7E+00 0.16

Copper 21.1 ND 25.5 0.515 10.9 Regression 12.0 Regression NA 30.2 1.6E+00 4.1E+00 0.39

Manganese NA 0.0484 405 Regression NA NA NA Regression NA 26.7 1.4E+00 1.8E+02 0.0080

Mercury NA NA 0.0380 Regression NA NA NA Regression NA 0.0734 3.4E-03 4.5E-01 0.0076

Molybdenum 0.700 NA ND 1 0.700 1 0.700 1 NA NA 1.1E-02 3.5E+00 0.0031

Nickel 26.6 NA 24.4 1 26.6 Regression 3.60 Regression NA 7.77 6.1E-01 6.7E+00 0.091

Selenium 1.80 0.00100 1.60 Regression 1.43 Regression 0.823 Regression NA 1.31 7.9E-02 2.9E-01 0.27

Silver NA NA 0.241 2.045 NA NA NA 2 NA 0.493 2.3E-02 2.0E+00 0.011

Thallium 0.428 NA 0.378 1 0.428 0.1124 0.0481 1 NA 0.378 2.1E-02 3.5E-01 0.062

Uranium 3.76 0.00120 2.37 1 3.76 1 3.76 1 NA 2.37 1.7E-01 1.6E+01 0.011

Vanadium 57.3 0.00620 45.2 0.042 2.41 0.0123 0.705 0.042 NA 1.90 1.3E-01 3.4E-01 0.39

Zinc 158 NA 151 Regression 450 Regression 112 Regression NA 179 1.3E+01 6.6E+01 0.19

Notes:
BAFS-I - bioaccumulation factor from soil to terrestrial invertebrates Body Weight: 2.336 kg

BAFS-V - bioaccumulation factor from soil to terrestrial vertebrates (birds and mammals) Food Ingestion Rate (FIR): 0.145 kg (dry wt)/day

BAFSe-F - bioaccumulation factor from sediment to fish FIR_Terrestrial Inverts (12.5%): 0.0182 kg (dry wt)/day

CRIP_SOIL - Riparian Soil Concentration FIR_Terrestrial Vertebrates (12.5%): 0.0182 kg (dry wt)/day

CSEDIMENT - Sediment Concentration FIR_Upland Soil (0%): 0 kg (dry wt)/day

CWATER - Surface Water Concentration FIR_Fish (75%): 0.11 kg (dry wt)/day

EPC - exposure point concentration FIR_Riparian Soil (0%): 0 kg (dry wt)/day

HI - hazard index FIR_Sediment (0.7%): 0.00102 kg (dry wt)/day

HQ - hazard quotient Water Ingestion Rate: 0.104 L/day

mg/kg - milligrams per kilogram Exposure Duration (ED): 1 unitless

mg/kg-day - milligrams per kilogram per day Site Utilization Factor (SUF): 1 unitless

na - not available Home range: 11 acres

NOAEL - no observed adverse effects level Exposure area: 412 acres

TRV - toxicity reference value

a

b The abiotic media-to-biota bioconcentration factors were derived from sources listed in Table 4-15 and 4-16.
c

d The ingestion dose for the great blue heron accounts for exposure to soil based upon terrestrial foraging habits as presented in Table 4-17.

The terrestrial invertebrate (CINVERT), terrestrial vertebrate (CVERTIBRATE), and aquatic invertebrate (CAQ INVERT) concentrations were calculated from the soil or sediment concentration and the 

soil or sediment-to-biota bioconcentration factors. 

Exposure Parameters

Ingestion 

Dose 
d

TRV

(mg/kg-day)

The abiotic media exposure point concentrations used in the Tier I Background Ecological Risk Assessment are equal to the maximum detected concentrations measured in samples 

collected from those media at background locations.

BAFW-I 
b

Table J-10

Tier I Background Ecological Hazard Calculations for the Great Blue Heron

EPC 
a

BAFS-I 
b EPC

CINVERT 
c BAFS-V 

b EPC

CVERTEBRATES 
c BAFSed-I 

b EPC

CAQ INVERT 
c Ecological 

Hazard



CUP_SOIL CWATER NOAEL

Constituent (mg/kg) (mg/L) (mg/kg) (mg/kg) (mg/kg-day) High

Aluminum NA 0.410 NA NA NA NA 2.0E-02 1.1E+02 0.00018

Antimony 0.854 NA 1 1 0.05 0.0427 4.5E-03 -- --

Arsenic 9.01 NA Regression 1 Regression 0.0475 9.2E-03 2.2E+00 0.0041

Barium NA 0.0850 NA NA NA NA 4.2E-03 2.1E+01 0.00020

Boron 22.3 0.0200 1 22 1 22.3 1.6E+00 2.9E+01 0.054

Cadmium 9.66 0.000100 Regression 50 Regression 0.830 1.3E-01 1.5E+00 0.089

Chromium, total 32.1 NA 0.306 10 Regression 2.96 2.3E-01 2.7E+00 0.087

Copper 30.6 ND 0.515 16 Regression 12.6 9.0E-01 4.1E+00 0.22

Manganese 3,990 0.0484 Regression 127 0.0205 81.8 7.7E+00 1.8E+02 0.043

Mercury 0.0507 NA Regression 0 0.1920 0.00973 1.2E-03 4.5E-01 0.0026

Molybdenum 3.45 NA 1 3 1 3.45 2.4E-01 3.5E+00 0.069

Nickel 32.2 NA 1 32 Regression 3.94 3.3E-01 6.7E+00 0.049

Selenium 2.00 0.00100 Regression 2 Regression 0.857 6.2E-02 2.9E-01 0.21

Silver 0.251 NA 2.0 1 0.0040 0.00100 9.0E-04 2.0E+00 0.00045

Thallium 0.293 NA 1 0 0.1124 0.0329 2.8E-03 3.5E-01 0.0081

Uranium 1.61 0.00120 1 2 1 1.61 1.1E-01 1.6E+01 0.0071

Vanadium 36.8 0.00620 0.042 2 0.012 0.453 5.1E-02 3.4E-01 0.15

Zinc 148 NA Regression 441 Regression 112 8.3E+00 6.6E+01 0.13

Notes:
BAFS-I - bioaccumulation factor from soil to terrestrial invertebrates Body Weight: 0.449 kg

BAFS-V - bioaccumulation factor from soil to terrestrial vertebrates Food Ingestion Rate (FIR): 0.049 kg (dry wt)/day

CUP_SOIL - Upland Soil Concentration FIR_Terrestrial Inverts (2%): 0.00097 kg (dry wt)/day

CWATER - Surface Water Concentration FIR_Terrestrial Vertebrates (98%): 0.0477 kg (dry wt)/day

EPC - exposure point concentration FIR_Upland Soil (0.7%): 0.000341 kg (dry wt)/day

HI - hazard index Water Ingestion Rate: 0.034 L/day

HQ - hazard quotient Exposure Duration (ED): 1.00 unitless

mg/kg - milligrams per kilogram Site Utilization Factor (SUF): 0.642 unitless

mg/kg-day - milligrams per kilogram per day Home range: 642 acres

na - not available Exposure area: 412 acres

NOAEL - no observed adverse effects level

TRV - toxicity reference value

a

b The abiotic media-to-biota bioconcentration factors were derived from sources listed in Table 4-15 and 4-16.
c

d The ingestion dose for the northern harrier accounts for exposure to soil based upon terrestrial foraging habits as presented in Appendix 4-15 and 4-16.

Table J-11

Tier I Background Ecological Hazard Calculations for the Northern Harrier

EPC 
a

BAFS-I 
b

EPC

CINVERT 
c BAFS-V 

b
EPC

CVERTEBRATES 
c

The abiotic media exposure point concentrations used in the Tier I Background Ecological Risk Assessment are equal to the maximum detected concentrations measured in 

samples collected from those media at background locations.

The terrestrial invertebrate (CINVERT) and terrestrial vertebrate (CVERTIBRATE) concentrations were calculated from the soil concentration and the soil-to-biota bioconcentration 

Ingestion 

Dose 
d

TRV Ecological 

Hazard

(mg/kg-day)

Exposure Parameters



ATTACHMENT K – TIER II BALLARD MINE ECOLOGICAL HAZARD 

CALCULATIONS 



CUP_SOIL CWATER NOAEL LOAEL

Constituent (mg/kg) (mg/L) (mg/kg) (mg/kg) (mg/kg-day) High Low

Antimony 4.89 NA Regression 0.175 NA 9.0E-02 5.9E-02 5.9E-01 1.5 0.15

Arsenic 21.8 NA 0.0375 0.819 1.42 6.0E-01 1.0E+00 1.7E+00 0.58 0.36

Cadmium 37.6 0.00440 Regression 4.51 1.55 7.6E-01 7.7E-01 9.1E-01 0.99 0.84

Chromium, total 327 NA 0.041 13.4 2.42 3.2E+00 2.4E+00 2.8E+00 1.3 1.1

Copper 87.2 0.380 Regression 11.3 6.01 2.6E+00 5.6E+00 6.8E+00 0.46 0.38

Manganese 715 2.63 0.079 56.5 64.8 2.6E+01 5.2E+01 6.5E+01 0.50 0.40

Molybdenum 20.0 NA 0.25 5.00 18.3 5.8E+00 2.6E-01 2.6E+00 22 2.2

Nickel 205 NA Regression 5.81 5.18 3.1E+00 1.7E+00 2.7E+00 1.8 1.2

Selenium 53.5 2.84 Regression 41.1 39.7 1.3E+01 1.4E-01 1.5E-01 91 90

Silver 5.24 NA 0.014 0.0733 0.0601 5.7E-02 6.0E+00 6.0E+01 0.00953 0.00095

Thallium 1.20 NA 0.0040 0.00480 0.134 5.0E-02 3.7E-03 3.7E-02 14 1.4

Uranium 38.3 0.0599 0.0085 0.326 0.125 3.3E-01 3.1E+00 6.1E+00 0.11 0.054

Vanadium 239 0.0430 0.00485 1.16 0.925 2.1E+00 4.2E+00 5.1E+00 0.50 0.40

Zinc 835 NA Regression 201 59.6 2.5E+01 7.5E+01 7.6E+01 0.33 0.32

Notes:

-- not available Body Weight: 0.037 kg

BAFS-P - bioaccumulation factor from soil to plants Food Ingestion Rate (FIR): 0.0115 kg (dry wt)/day

CUP_SOIL - Upland Soil Concentration FIR_Plants (100%): 0.0115 kg (dry wt)/day

CWATER - Surface Water Concentration FIR_Soil (2.4%): 0.00028 kg (dry wt)/day

EPC - exposure point concentration Water Ingestion Rate: 0.0051 L/day

HI - hazard index Exposure Duration (ED): 1 unitless

HQ - hazard quotient Site Utilization Factor (SUF): 1 unitless

LOAEL - lowest observed adverse effects level Home range: 0.066 acres

mg/kg - milligrams per kilogram Exposure area: 412 acres

mg/kg-day - milligrams per kilogram per day

mg/L - milligrams per liter

NOAEL - no observed adverse effects level

TRV - toxicity reference value

a

b The soil-to-plant bioconcentration factor was derived from sources listed in Table 4-15 and 4-16.
c The plant concentration (CPLANT) was calculated from the upland soil concentration and the soil-to-plant bioconcentration factor (BCFS-P).

d

e

The measured plant concentration is equal to the lower of the maximum detected concentration or ProUCL recommended 95%, 97.5% or 99% upper confidence limit on 

the mean concentration detected in plant tissue collected from Ballard Mine.

EPC 
a

The abiotic media exposure point concentrations used in the Tier II Ecological Risk Assessment are equal to the lower of the maximum detected concentration or 

ProUCL recommended 95%, 97.5% or 99% upper confidence limit on the mean concentration measured in samples collected from the Ballard Mine.

The ingestion dose for the long-tailed vole accounts for exposure to soil based upon terrestrial foraging habits as presented in Table 4-17, and uses measured plant 

tissue concentrations, where available, in preference to plant tissue concentrations modeled from upland soil.

Table K-1

Tier II Ballard Mine Ecological Hazard Calculations for the Long-Tailed Vole

Exposure Parameters

TRV

(mg/kg-day)

Measured Plant 

Concentration 
d Ecological HazardBAFS-P

b
EPC

CPLANT 
c

Ingestion 

Dose 
e



CUP_SOIL CWATER NOAEL LOAEL

Constituent (mg/kg) (mg/L) (mg/kg) (mg/kg) (mg/kg-day) High Low

Antimony 4.89 NA Regression 0.175 NA 1.8E-01 -- -- -- --

Arsenic 21.8 NA 0.0375 0.819 1.42 9.7E-01 2.2E+00 3.6E+00 0.43 0.27

Cadmium 37.6 0.00440 Regression 4.51 1.55 1.4E+00 1.5E+00 2.4E+00 0.99 0.61

Chromium, total 327 NA 0.041 13.4 2.42 9.6E+00 2.7E+00 2.8E+00 3.6 3.5

Copper 87.2 0.380 Regression 11.3 6.01 4.1E+00 4.1E+00 4.7E+00 1.0 0.87

Manganese 715 2.63 0.079 56.5 64.8 3.7E+01 1.8E+02 3.5E+02 0.21 0.11

Molybdenum 20.0 NA 0.25 5.00 18.3 5.4E+00 3.5E+00 3.5E+01 1.5 0.15

Nickel 205 NA Regression 5.81 5.18 7.0E+00 6.7E+00 1.2E+01 1.0 0.61

Selenium 53.5 2.84 Regression 41.1 39.7 1.3E+01 2.9E-01 3.7E-01 44 34

Silver 5.24 NA 0.014 0.0733 0.0601 1.6E-01 2.0E+00 2.0E+01 0.079 0.0079

Thallium 1.20 NA 0.0040 0.00480 0.134 6.8E-02 3.5E-01 3.5E+00 0.20 0.020

Uranium 38.3 0.0599 0.0085 0.326 0.125 1.1E+00 1.6E+01 -- 0.069 --

Vanadium 239 0.0430 0.00485 1.16 0.925 6.8E+00 3.4E-01 4.1E-01 20 17

Zinc 835 NA Regression 201 59.6 3.9E+01 6.6E+01 6.7E+01 0.59 0.58

Notes:

-- not available Body Weight: 0.0155 kg

BAFS-P - bioaccumulation factor from soil to plants Food Ingestion Rate (FIR): 0.00410 kg (dry wt)/day

CUP_SOIL - Upland Soil Concentration FIR_Plants (100%): 0.00410 kg (dry wt)/day

CWATER - Surface Water Concentration FIR_Soil (10.4%): 0.000426 kg (dry wt)/day

EPC - exposure point concentration Water Ingestion Rate: 0.00362 L/day

HI - hazard index Exposure Duration (ED): 1 unitless

HQ - hazard quotient Site Utilization Factor (SUF): 1 unitless

LOAEL - lowest observed adverse effects level Home range: 0.119 acres

mg/kg - milligrams per kilogram Exposure area: 412 acres

mg/kg-day - milligrams per kilogram per day

mg/L - milligrams per liter

NOAEL - no observed adverse effects level

TRV - toxicity reference value

a

b The soil-to-plant bioconcentration factor was derived from sources listed in Table 4-15 and 4-16.
c The plant concentration (CPLANT) was calculated from the upland soil concentration and the soil-to-plant bioconcentration factor (BCFS-P).

d

e

Table K-2

Tier II Ballard Mine Ecological Hazard Calculations for the American Goldfinch

EPC 
a

BAFS-P
b

EPC

CPLANT 
c

Measured Plant 

Concentration 
d

Ingestion 

Dose 
e

TRV
Ecological Hazard

(mg/kg-day)

Exposure Parameters

The abiotic media exposure point concentrations used in the Tier II Ecological Risk Assessment are equal to the lower of the maximum detected concentration or ProUCL 

recommended 95%, 97.5% or 99% upper confidence limit on the mean concentration measured in samples collected from the Ballard Mine.

The measured plant concentration is equal to the lower of the maximum detected concentration or ProUCL recommended 95%, 97.5% or 99% upper confidence limit on 

the mean concentration detected in plant tissue collected from Ballard Mine.

The ingestion dose for the American Goldfinch accounts for exposure to soil based upon terrestrial foraging habits as presented in Table 4-17, and uses measured plant 

tissue concentrations, where available, in preference to plant tissue concentrations modeled from upland soil.



CUP_SOIL CWATER NOAEL LOAEL

Constituent (mg/kg) (mg/L) (mg/kg) (mg/kg) (mg/kg) (mg/kg-day) High Low

Antimony 4.89 NA Regression 0.175 NA 1 4.89 4.1E-01 5.9E-02 5.9E-01 6.9 0.69

Arsenic 21.8 NA 0.0375 0.819 1.42 Regression 2.13 4.2E-01 1.0E+00 1.7E+00 0.40 0.25

Cadmium 37.6 0.00440 Regression 4.51 1.55 Regression 148 1.1E+01 7.7E-01 9.1E-01 15 13

Chromium, total 327 NA 0.041 13.4 2.42 0.3060 99.9 9.1E+00 2.4E+00 2.8E+00 3.8 3.2

Copper 87.2 0.380 Regression 11.3 6.01 0.515 44.9 4.5E+00 5.6E+00 6.8E+00 0.80 0.66

Manganese 715 2.63 0.079 56.5 64.8 Regression 39.4 1.4E+01 5.2E+01 6.5E+01 0.27 0.21

Molybdenum 20.0 NA 0.25 5.00 18.3 1 20.0 3.8E+00 2.6E-01 2.6E+00 15 1.5

Nickel 205 NA Regression 5.81 5.18 1 205.4 1.7E+01 1.7E+00 2.7E+00 9.9 6.2

Selenium 53.5 2.84 Regression 41.1 39.7 Regression 17.2 6.7E+00 1.4E-01 1.5E-01 47 46

Silver 5.24 NA 0.014 0.0733 0.0601 2.045 10.7 8.3E-01 6.0E+00 6.0E+01 0.14 0.014

Thallium 1.20 NA 0.0040 0.00480 0.134 1 1.20 1.1E-01 3.7E-03 3.7E-02 30 3.0

Uranium 38.3 0.0599 0.0085 0.326 0.125 1 38.3 3.1E+00 3.1E+00 6.1E+00 0.99 0.50

Vanadium 239 0.0430 0.00485 1.16 0.925 0.042 10.0 1.8E+00 4.2E+00 5.1E+00 0.43 0.35

Zinc 835 NA Regression 201 59.6 Regression 777 6.9E+01 7.5E+01 7.6E+01 0.91 0.91

Notes:

BAFS-I - bioaccumulation factor from soil to invertebrates Body Weight: 0.0195 kg

BAFS-P - bioaccumulation factor from soil to plants Food Ingestion Rate (FIR): 0.0038 kg (dry wt)/day

CUP_SOIL - Upland Soil Concentration FIR_Plants (61.5%): 0.0023 kg (dry wt)/day

CWATER - Surface Water Concentration FIR_Inverts (38.5%): 0.0015 kg (dry wt)/day

EPC - exposure point concentration FIR_Soil (2%): 0.0001 kg (dry wt)/day

HI - hazard index Water Ingestion Rate: 0.0029 L/day

HQ - hazard quotient Exposure Duration (ED): 1 unitless

LOAEL - lowest observed adverse effects level Site Utilization Factor (SUF): 1 unitless

mg/kg - milligrams per kilogram Home range: 0.27 acres

mg/kg-day - milligrams per kilogram per day Exposure area: 412 acres

na - not available

NOAEL - no observed adverse effects level

TRV - toxicity reference value

a

b The abiotic media-to-biota bioconcentration factors were derived from sources listed in Table 4-15 and 4-16.
c

d

e The ingestion dose for the Deer Mouse accounts for exposure to soil based upon terrestrial foraging habits as presented in Table 4-17, and uses measured plant tissue concentrations, where 

available, in preference to plant tissue concentrations modeled from upland soil.

Table K-3

Tier II Ballard Mine Ecological Hazard Calculations for the Deer Mouse

EPC 
a

BAFS-P
b

EPC

CPLANT 
c

Measured Plant 

Concentration 
d BAFS-I 

b
EPC

CINVERT 
c

Exposure Parameters

The abiotic media exposure point concentrations used in the Tier II Ecological Risk Assessment are equal to the lower of the maximum detected concentration or ProUCL recommended 95%, 

97.5% or 99% upper confidence limit on the mean concentration measured in samples collected from the Ballard Mine.

The plant (CPLANT) and terrestrial invertebrate (CINVERT) concentrations were calculated from upland soil concentration and the soil-to-biota bioconcentration factors (BCFS-P and BCFS-I). 

The measured plant concentration is equal to the lower of the maximum detected concentration or ProUCL recommended 95%, 97.5% or 99% upper confidence limit on the mean concentration 

detected in plant tissue collected from Ballard Mine.

Ingestion 

Dose 
e

TRV
Ecological Hazard

(mg/kg-day)



CRIP_SOIL CWATER CSEDIMENT NOAEL LOAEL

Constituent (mg/kg) (mg/L) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg-day) High Low

Antimony 4.62 NA 6.052 Regression 0.166 NA 1 4.62 0.05 0.231 1 NA 6.05 9.2E-03 5.9E-02 5.9E-01 0.16 0.016

Arsenic NA NA 13.03 NA NA NA NA NA NA NA Regression NA 3.54 1.4E-03 1.0E+00 1.7E+00 0.0013 0.00082

Cadmium 25.35 0.00440 42.07 Regression 3.63 1.92 Regression 108 Regression 1.31 Regression NA 14.6 1.2E-01 7.7E-01 9.1E-01 0.16 0.13

Chromium, total 502.50 NA 357.5 0.041 20.6 NA 0.306 154 Regression 22.3 Regression NA 13.8 4.5E-01 2.4E+00 2.8E+00 0.19 0.16

Copper 71.11 0.380 51.1 Regression 10.5 3.95 0.515 36.6 Regression 14.3 Regression NA 36.6 1.0E-01 5.6E+00 6.8E+00 0.019 0.015

Manganese NA 2.63 1139 NA NA NA NA NA NA NA Regression NA 54.1 6.0E-02 5.2E+01 6.5E+01 0.0012 0.00093

Molybdenum 16.44 NA 12.8 0.25 4.11 14.4 1 16.4 1 16.4 1 NA 12.8 7.9E-02 2.6E-01 2.6E+00 0.30 0.030

Nickel 280.70 NA 171.3 Regression 7.34 NA 1 281 Regression 10.8 Regression NA 3.39 4.1E-01 1.7E+00 2.7E+00 0.24 0.15

Selenium 89.48 2.84 208.4 Regression 72.6 16.1 Regression 25.0 Regression 3.58 Regression NA 46.5 1.8E-01 1.4E-01 1.5E-01 1.2 1.2

Silver NA NA 2.735 NA NA NA NA NA NA NA 2 NA 5.59 2.2E-03 6.0E+00 6.0E+01 0.00036 0.000036

Thallium 0.38 NA 1.303 0.0040 0.00150 NA 1 0.376 0.1124 0.0423 1 NA 1.30 1.0E-03 3.7E-03 3.7E-02 0.28 0.028

Uranium 5.41 0.0599 12.92 0.0085 0.046 NA 1 5.41 1.0 5.41 1 NA 12.9 1.6E-02 3.1E+00 6.1E+00 0.0051 0.0026

Vanadium 232.90 0.0430 321 0.00485 1.13 NA 0.042 9.78 0.0123 2.86 0.042 NA 13.5 1.2E-01 4.2E+00 5.1E+00 0.030 0.024

Zinc 508.80 NA 875.1 Regression 153 45.7 Regression 661 Regression 122 Regression NA 258 1.1E+00 7.5E+01 7.6E+01 0.015 0.015

Notes:
BAFS-I - bioaccumulation factor from soil to invertebrates Body Weight: 5.8 kg

BAFS-P - bioaccumulation factor from soil to plants Food Ingestion Rate (FIR): 0.154 kg (dry wt)/day

BAFS-V - bioaccumulation factor from soil to terrestrial vertebrates FIR_Terrestrial Plants (64%): 0.0985 kg (dry wt)/day

BAFSed-F - bioaccumulation factor from sediment to fish FIR_Terrestrial Inverts (19%): 0.0292 kg (dry wt)/day

BAFSed-I - bioaccumulation factor from sediment to aquatic invertebrates FIR_Terrestrial Vertebrates (9%): 0.0138 kg (dry wt)/day

BAFW-I - bioaccumulation factor from water to aquatic invertebrates FIR_Upland Soil (0%): 0 kg (dry wt)/day

CRIP_SOIL - Riparian Soil Concentration FIR_Aquatic Plants (0%): 0 kg (dry wt)/day

CSEDIMENT - Sediment Concentration FIR_Aquatic Inverts (7%): 0.0108 kg (dry wt)/day

CWATER - Surface Water Concentration FIR_Fish (1%): 0.0015 kg (dry wt)/day

EPC - exposure point concentration FIR_Riparian Soil (9.4%): 0.0145 kg (dry wt)/day

HI - hazard index Water Ingestion Rate: 0.4816 L/day

HQ - hazard quotient Exposure Duration (ED): 1 unitless

LOAEL - lowest observed adverse effects level Site Utilization Factor (SUF): 0.181 unitless

mg/kg - milligrams per kilogram Home range: 2,272 acres

mg/kg-day - milligrams per kilogram per day Exposure area: 412 acres

NA - not applicable

NOAEL - no observed adverse effects level

TRV - toxicity reference value

a

b The abiotic media-to-biota bioconcentration factors were derived from sources listed in Table 4-15 and 4-16.
c

d The measured plant concentration is equal to the lower of the maximum detected concentration or ProUCL recommended 95%, 97.5% or 99% upper confidence limit on the mean concentration detected in plant tissue collected from Ballard Mine.
e The ingestion dose for the raccoon accounts for exposure to soil based upon terrestrial foraging habits as presented in Table 4-17, and uses measured plant tissue concentrations, where available, in preference to plant tissue concentrations 

modeled from riparian soil.

TRVIngestion 

Dose 
eBAFSed-I 

b
EPC

CINVERT 
cBAFS-I 

b
EPC

CPLANT 
cBAFS-P 

b

The terrestrial plant (CPLANT), terrestrial invertebrate (CINVERT), aquatic invertebrate (CAQ INVERT), and terrestrial vertebrate (CVERTIBRATE)  concentrations were calculated from the soil or sediment concentration and the soil or sediment-to-biota 

bioconcentration factors. 

The abiotic media exposure point concentrations used in the Tier II Ecological Risk Assessment are equal to the lower of the maximum detected concentration or ProUCL recommended 95%, 97.5% or 99% upper confidence limit on the mean 

concentration measured in samples collected from the Ballard Mine.

Exposure Parameters

Table K-4

Tier II Ballard Mine Ecological Hazard Calculations for the Raccoon

(mg/kg-day)

EPC

CAQ INVERT 
c

EPC 
a Measured Plant 

Concentration 
d Ecological HazardBAFS-V 

b
EPC

CVERTEBRATES 
c BAFW-I 

b



CUP_SOIL CWATER NOAEL LOAEL

Constituent (mg/kg) (mg/L) (mg/kg) (mg/kg) (mg/kg) (mg/kg-day) High Low

Antimony 4.89 NA Regression 0.175 NA 1 4.89 4.3E-01 -- -- -- --

Arsenic 21.8 NA 0.0375 0.819 1.42 Regression 2.13 5.3E-01 2.2E+00 3.6E+00 0.24 0.15

Cadmium 37.6 0.00440 Regression 4.51 1.55 Regression 148 1.1E+01 1.5E+00 2.4E+00 7.6 4.7

Chromium, total 327 NA 0.041 13.4 2.42 0.306 99.9 1.2E+01 2.7E+00 2.8E+00 4.4 4.2

Copper 87.2 0.380 Regression 11.3 6.01 0.515 44.9 4.8E+00 4.1E+00 4.7E+00 1.2 1.0

Manganese 715 2.63 0.079 56.5 64.8 Regression 39.4 1.7E+01 1.8E+02 3.5E+02 0.093 0.048

Molybdenum 20.0 NA 0.25 5.00 18.3 1 20.0 2.8E+00 3.5E+00 3.5E+01 0.79 0.078

Nickel 205 NA Regression 5.81 5.18 1 205 1.8E+01 6.7E+00 1.2E+01 2.6 1.5

Selenium 53.5 2.84 Regression 41.1 39.7 Regression 17.2 4.6E+00 2.9E-01 3.7E-01 16 13

Silver 5.24 NA 0.014 0.0733 0.0601 2.045 10.7 8.4E-01 2.0E+00 2.0E+01 0.416 0.042

Thallium 1.20 NA 0.0040 0.00480 0.134 1 1.20 1.1E-01 3.5E-01 3.5E+00 0.32 0.032

Uranium 38.3 0.0599 0.0085 0.326 0.125 1 38.3 3.3E+00 1.6E+01 -- 0.20 --

Vanadium 239 0.0430 0.00485 1.16 0.925 0.042 10.0 4.0E+00 3.4E-01 4.1E-01 12 9.7

Zinc 835 NA Regression 201 59.6 Regression 777 7.0E+01 6.6E+01 6.7E+01 1.1 1.1

Notes:
BAFS-I - bioaccumulation factor from soil to invertebrates Body Weight: 0.08195 kg

BAFS-P - bioaccumulation factor from soil to plants Food Ingestion Rate (FIR): 0.0106 kg (dry wt)/day

CUP_SOIL - Upland Soil Concentration FIR_Plants (44.7%): 0.0047 kg (dry wt)/day

CWATER - Surface Water Concentration FIR_Inverts (55.3%): 0.0059 kg (dry wt)/day

EPC - exposure point concentration FIR_Soil (10.4%): 0.0011 kg (dry wt)/day

HI - hazard index Water Ingestion Rate: 0.0110 L/day

HQ - hazard quotient Exposure Duration (ED): 1 unitless

LOAEL - lowest observed adverse effects level Site Utilization Factor (SUF): 1 unitless

mg/kg - milligrams per kilogram Home range: 0.72 acres

mg/kg-day - milligrams per kilogram per day Exposure area: 412 acres

na - not available

NOAEL - no observed adverse effects level

TRV - toxicity reference value

a

b The abiotic media-to-biota bioconcentration factors were derived from sources listed in Table 4-15 and 4-16.
c

d

e The ingestion dose for the American robin accounts for exposure to soil based upon terrestrial foraging habits as presented in Table 4-17, and uses measured plant tissue concentrations, where 

available, in preference to plant tissue concentrations modeled from upland soil.

The plant (CPLANT) and terrestrial invertebrate (CINVERT) concentrations were calculated from upland soil concentration and the soil-to-biota bioconcentration factors (BCFS-P and BCFS-I). 

Exposure Parameters

The abiotic media exposure point concentrations used in the Tier II Ecological Risk Assessment are equal to the lower of the maximum detected concentration or ProUCL recommended 95%, 97.5% or 

99% upper confidence limit on the mean concentration measured in samples collected from the Ballard Mine.

The measured plant concentration is equal to the lower of the maximum detected concentration or ProUCL recommended 95%, 97.5% or 99% upper confidence limit on the mean concentration detected 

in plant tissue collected from Ballard Mine.

(mg/kg-day)

Table K-5

Tier II Ballard Mine Ecological Hazard Calculations for the American Robin

TRVIngestion 

Dose 
e

EPC

CINVERT 
cBAFS-I 

b
EPC

CPLANT
cBAFS-P 

b
Measured Plant 

Concentration 
d Ecological Hazard

EPC 
a



CWATER CSEDIMENT NOAEL LOAEL

Constituent (mg/L) (mg/kg) (mg/kg) (mg/kg) (mg/kg-day) High Low

Antimony NA 6.052 Regression NA 0.213 1 NA 6.05 8.8E-02 -- -- -- --

Arsenic NA 13.03 0.03752 NA 0.489 Regression NA 5.17 8.1E-02 2.2E+00 3.6E+00 0.036 0.023

Cadmium 0.00440 42.07 Regression NA 4.79 Regression NA 13.8 2.4E-01 1.5E+00 2.4E+00 0.16 0.10

Chromium, total NA 357.5 0.041 NA 14.7 Regression NA 10.5 4.3E-01 2.7E+00 2.8E+00 0.16 0.15

Copper 0.380 51.1 Regression NA 9.19 Regression NA 8.87 2.0E-01 4.1E+00 4.7E+00 0.050 0.044

Manganese 2.63 1139 0.079 NA 90.0 Regression NA 240 4.5E+00 1.8E+02 3.5E+02 0.025 0.013

Molybdenum NA 12.8 0.25 NA 3.20 1 NA 12.8 2.0E-01 3.5E+00 3.5E+01 0.057 0.0056

Nickel NA 171.3 Regression NA 5.07 Regression NA 0.494 1.3E-01 6.7E+00 1.2E+01 0.020 0.012

Selenium 2.84 208.4 Regression NA 185 Regression NA 104 2.5E+00 2.9E-01 3.7E-01 8.5 6.7

Silver NA 2.735 0.014 NA 0.0383 2.045 NA 5.59 7.9E-02 2.0E+00 2.0E+01 0.039 0.0039

Thallium NA 1.303 0.004 NA 0.00521 1 NA 1.30 1.9E-02 3.5E-01 3.5E+00 0.054 0.0054

Uranium 0.0599 12.92 0.0085 NA 0.110 1 NA 12.9 1.9E-01 1.6E+01 -- 0.012 --

Vanadium 0.0430 321 0.00485 NA 1.56 0.042 NA 13.5 3.9E-01 3.4E-01 4.1E-01 1.1 0.94

Zinc NA 875.1 Regression NA 206 Regression NA 24.8 1.8E+00 6.6E+01 6.7E+01 0.028 0.027

Notes:

BAFSed-I - bioaccumulation factor from sediment to aquatic invertebrates Body Weight: 1.178 kg

BAFSed-P - bioaccumulation factor from sediment to aquatic plants Food Ingestion Rate (FIR): 0.056 kg (dry wt)/day

BCFW-I - bioaccumulation factor from water to aquatic invertebrates FIR_Aquatic Plants (25%): 0.01 kg (dry wt)/day

BCFW-P - bioaccumulation factor from water to aquatic plants FIR_Aquatic Inverts (75%): 0.0422 kg (dry wt)/day

CSEDIMENT - Sediment Concentration FIR_Sediment (3.3%): 0.0019 kg (dry wt)/day

CWATER - Surface Water Concentration Water Ingestion Rate: 0.066 L/day

EPC - exposure point concentration Exposure Duration (ED): 1 unitless

HI - hazard index Site Utilization Factor (SUF): 0.384 unitless

HQ - hazard quotient Home range: 1,074 acres

LOAEL - lowest observed adverse effects level Exposure area: 412 acres

mg/kg - milligrams per kilogram

mg/kg-day - milligrams per kilogram per day

na - not available

NOAEL - no observed adverse effects level

TRV - toxicity reference value

a

b The abiotic media-to-biota bioconcentration factors were derived from sources listed in Table 4-15 and 4-16.
c

d The ingestion dose for the mallard accounts for exposure to soil based upon terrestrial foraging habits as presented in Table 4-17.

Table K-6

Tier II Ballard Mine Ecological Hazard Calculations for the Mallard

EPC
a

BAFSed-P 
b

EPC

CAQ PLANT 
c BAFSed-I 

b
EPC

CAQ INVERT 
c

The abiotic media exposure point concentrations used in the Tier II Ecological Risk Assessment are equal to the lower of the maximum detected concentration or ProUCL recommended 95%, 

97.5% or 99% upper confidence limit on the mean concentration measured in samples collected from the Ballard Mine.  The measured plant concentration is equal to the lower of the 

maximum detected concentration or ProUCL recommended 95%, 97.5% or 99% upper confidence limit on the mean concentration detected in plant tissue collected from Ballard Mine.

The aquatic plant (CAQ PLANT) and aquatic invertebrate (CAQ INVERT) concentrations were calculated from the sediment concentration and the sediment-to-biota bioaccumulation factors. 

Exposure Parameters

Ingestion 

Dose 
d

TRV
Ecological Hazard

(mg/kg-day)

BAFW-P 
b

BAFW-I 
b



CRIP_SOIL CWATER CSEDIMENT NOAEL LOAEL

Constituent (mg/kg) (mg/L) (mg/kg) (mg/kg) (mg/kg) (mg/kg-day) High Low

Antimony 4.62 NA 6.05 0.05 0.231 1 NA 6.05 1.4E+00 5.9E-02 5.9E-01 23 2.3

Arsenic NA NA 13.0 NA NA Regression NA 3.54 6.3E-01 1.0E+00 1.7E+00 0.60 0.38

Cadmium 25.4 0.00440 42.1 Regression 1.31 Regression NA 14.6 4.1E+00 7.7E-01 9.1E-01 5.4 4.54

Chromium, total 503 NA 358 Regression 22.3 Regression NA 13.8 3.2E+01 2.4E+00 2.8E+00 13 11

Copper 71.1 0.380 51.1 Regression 14.3 Regression NA 36.6 1.4E+01 5.6E+00 6.8E+00 2.5 2.1

Manganese NA 2.63 1139 NA NA Regression NA 54.1 9.9E+00 5.2E+01 6.5E+01 0.19 0.15

Molybdenum 16.4 NA 12.8 1 16.4 1 NA 12.8 8.0E+00 2.6E-01 2.6E+00 31 3.1

Nickel 281 NA 171 Regression 10.8 Regression NA 3.39 1.7E+01 1.7E+00 2.7E+00 9.7 6.1

Selenium 89.5 2.84 208 Regression 3.58 Regression NA 46.5 1.4E+01 1.4E-01 1.5E-01 96 94

Silver NA NA 2.74 NA NA 2.045 NA 5.59 9.9E-01 6.0E+00 6.0E+01 0.17 0.017

Thallium 0.376 NA 1.30 0.1124 0.0423 1 NA 1.30 2.6E-01 3.7E-03 3.7E-02 71 7.1

Uranium 5.41 0.0599 12.9 1.0 5.41 1 NA 12.9 4.2E+00 3.1E+00 6.1E+00 1.4 0.68

Vanadium 233 0.0430 321 0.0123 2.86 0.042 NA 13.5 1.4E+01 4.2E+00 5.1E+00 3.3 2.7

Zinc 509 NA 875 Regression 122 Regression NA 258 1.1E+02 7.5E+01 7.6E+01 1.4 1.4

Notes:
BAFS-V - bioaccumulation factor from soil to terrestrial vertebrates Body Weight: 1.075 kg

BAFSed-I - bioaccumulation factor from sediment to aquatic invertebrates Food Ingestion Rate (FIR): 0.516 kg (dry wt)/day

BAFW-I - bioaccumulation factor from water to aquatic invertebrates FIR_Terrestrial Vertebrates (63%): 0.3252 kg (dry wt)/day

CRIP_SOIL - Riparian Soil Concentration FIR_Upland Soil (0%): 0 kg (dry wt)/day

CSEDIMENT - Sediment Concentration FIR_Aquatic Inverts (6%): 0.0309 kg (dry wt)/day

CWATER - Surface Water Concentration FIR_Fish (31%): 0.16 kg (dry wt)/day

EPC - exposure point concentration FIR_Riparian Soil (9.4%): 0.0485 kg (dry wt)/day

HI - hazard index Water Ingestion Rate: 0.106 L/day

HQ - hazard quotient Exposure Duration (ED): 1 unitless

LOAEL - lowest observed adverse effects level Site Utilization Factor (SUF): 1 unitless

mg/kg - milligrams per kilogram Home range: 50 acres

mg/kg-day - milligrams per kilogram per day Exposure area: 412 acres

na - not available

NOAEL - no observed adverse effects level

TRV - toxicity reference value

a

b The abiotic media-to-biota bioconcentration factors were derived from sources listed in Table 4-15 and 4-16.
c

d The ingestion dose for the mink accounts for exposure to soil based upon terrestrial foraging habits as presented in  Table 4-17.

Table K-7

Tier II Ballard Mine Ecological Hazard Calculations for the Mink

EPC 
a

BAFS-V 
b

TRV
Ecological Hazard

EPC

CVERTEBRATES 
c BAFSed-I 

b
EPC

CAQ INVERT 
c

Ingestion 

Dose 
dBAFW-I 

b

(mg/kg-day)

The abiotic media exposure point concentrations used in the Tier II Ecological Risk Assessment are equal to the lower of the maximum detected concentration or ProUCL recommended 95%, 97.5% or 

99% upper confidence limit on the mean concentration measured in samples collected from the Ballard Mine.

The aquatic invertebrate (CAQ INVERT) and terrestrial vertebrate (CVERTIBRATE) concentrations were calculated from the soil or sediment concentration and the soil or sediment-to-biota bioaccumulation factors. 

Exposure Parameters



CUP_SOIL CWATER NOAEL LOAEL

Constituent (mg/kg) (mg/L) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg-day) High Low

Antimony 4.89 NA Regression 0.175 NA 1 4.89 0.05 0.245 8.5E-03 5.9E-02 5.9E-01 0.14 0.014

Arsenic 21.8 NA 0.0375 0.819 1.42 Regression 2.13 Regression 0.0980 1.4E-02 1.0E+00 1.7E+00 0.013 0.0084

Cadmium 37.6 0.00440 Regression 4.51 1.55 Regression 148 Regression 1.58 1.0E-01 7.7E-01 9.1E-01 0.13 0.11

Chromium, total 327 NA 0.041 13.4 2.42 0.306 99.9 Regression 16.2 4.8E-01 2.4E+00 2.8E+00 0.20 0.17

Copper 87.2 0.380 Regression 11.3 6.01 0.515 44.9 Regression 14.7 3.2E-01 5.6E+00 6.8E+00 0.057 0.047

Manganese 715 2.63 0.079 56.5 64.8 Regression 39.4 0.0205 14.7 6.6E-01 5.2E+01 6.5E+01 0.013 0.010

Molybdenum 20.0 NA 0.25 5.00 18.3 1 20.0 1 20.0 3.7E-01 2.6E-01 2.6E+00 1.4 0.14

Nickel 205 NA Regression 5.81 5.18 1 205 Regression 9.34 3.4E-01 1.7E+00 2.7E+00 0.20 0.13

Selenium 53.5 2.84 Regression 41.1 39.7 Regression 17.2 Regression 2.95 1.1E-01 1.4E-01 1.5E-01 0.77 0.76

Silver 5.24 NA 0.014 0.0733 0.0601 2.045 10.7 0.004 0.0209 6.9E-03 6.0E+00 6.0E+01 0.0011 0.00011

Thallium 1.20 NA 0.0040 0.00480 0.134 1 1.20 0.1124 0.135 3.4E-03 3.7E-03 3.7E-02 0.92 0.092

Uranium 38.3 0.0599 0.0085 0.326 0.125 1 38.3 1 38.3 6.9E-01 3.1E+00 6.1E+00 0.23 0.11

Vanadium 239 0.0430 0.00485 1.16 0.925 0.042 10.0 0.0123 2.94 1.7E-01 4.2E+00 5.1E+00 0.042 0.034

Zinc 835 NA Regression 201 59.6 Regression 777 Regression 126 2.9E+00 7.5E+01 7.6E+01 0.038 0.038

Notes:
BAFS-P - bioaccumulation factor from soil to plants Body Weight: 13.6 kg

BAFS-I - bioaccumulation factor from soil to invertebrates Food Ingestion Rate (FIR): 4.2861 kg (dry wt)/day

BAFS-V - bioaccumulation factor from soil to terrestrial vertebrates FIR_Plants (2%): 0.0857 kg (dry wt)/day

CUP_SOIL - Upland Soil Concentration FIR_Inverts (2%): 0.0857 kg (dry wt)/day

CWATER - Surface Water Concentration FIR_Terrestrial Vertebrates (96%): 4.1147 kg (dry wt)/day

EPC - exposure point concentration FIR_Soil (2.8%): 0.1200 kg (dry wt)/day

HI - hazard index Water Ingestion Rate: 1.0371 L/day

HQ - hazard quotient Exposure Duration (ED): 1 unitless

LOAEL - lowest observed adverse effects level Site Utilization Factor (SUF): 0.0569 unitless

mg/kg - milligrams per kilogram Home range: 7,240 acres

mg/kg-day - milligrams per kilogram per day Exposure area: 412 acres

na - not available

NOAEL - no observed adverse effects level

TRV - toxicity reference value

a

b The abiotic media-to-biota bioconcentration factors were derived from sources listed in Table 4-15 and 4-16.
c

d

e The ingestion dose for the coyote accounts for exposure to soil based upon terrestrial foraging habits as presented in Appendix Table 4-17, and uses measured plant tissue concentrations, where available, in preference to 

plant tissue concentrations modeled from upland soil.

The abiotic media exposure point concentrations used in the Tier II Ecological Risk Assessment are equal to the lower of the maximum detected concentration or ProUCL recommended 95%, 97.5% or 99% upper 

confidence limit on the mean concentration measured in samples collected from the Ballard Mine.  The measured plant concentration is equal to the lower of the maximum detected concentration or ProUCL recommended 

95%, 97.5% or 99% upper confidence limit on the mean concentration detected in plant tissue collected from Ballard Mine.

EPC

CVERTEBRATE 
c

Exposure Parameters

TRV
Ecological Hazard

(mg/kg-day)

The measured plant concentration is equal to the lower of the maximum detected concentration or ProUCL recommended 95%, 97.5% or 99% upper confidence limit on the mean concentration detected in 

plant tissue collected from Ballard Mine.

The plant (CPLANT), terrestrial invertebrate (CINVERT), and terrestrial vertebrate (CVERTEBRATE) concentrations were calculated from the soil concentration and the soil-to-biota bioconcentration factors. 

Table K-8

Tier II Ballard Mine Ecological Hazard Calculations for the Coyote

EPC 
a

BAFS-P 
b

EPC

CPLANT 
c

Measured Plant 

Concentration 
d BAFS-I 

b
EPC

CINVERT 
c

Ingestion 

Dose 
dBAFS-V 

b



CRIP_SOIL CWATER CSEDIMENT NOAEL LOAEL

Constituent (mg/kg) (mg/L) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg-day) High Low

Antimony 4.62 NA 6.05 1.0000 4.62 0.05 0.23 1 NA 6.05 3.2E-01 -- -- -- --

Arsenic NA NA 13.0 Regression NA NA NA Regression NA 3.54 1.7E-01 2.2E+00 3.6E+00 0.076 0.048

Cadmium 25.4 0.00440 42.1 Regression 108 Regression 1.31 Regression NA 14.6 1.5E+00 1.5E+00 2.4E+00 1.1 0.65

Chromium, total 503 NA 358 0.3060 154 Regression 22.29 Regression NA 13.8 2.2E+00 2.7E+00 2.8E+00 0.82 0.78

Copper 71.1 0.380 51.1 0.5150 36.6 Regression 14.3 Regression NA 36.6 2.1E+00 4.1E+00 4.7E+00 0.53 0.46

Manganese NA 2.63 1,139 Regression NA NA NA Regression NA 54.1 3.1E+00 1.8E+02 3.5E+02 0.018 0.0090

Molybdenum 16.4 NA 12.8 1.0000 16.4 1 16.4 1 NA 12.8 8.6E-01 3.5E+00 3.5E+01 0.25 0.024

Nickel 281 NA 171 1.0000 281 Regression 10.8 Regression NA 3.39 2.5E+00 6.7E+00 1.2E+01 0.37 0.22

Selenium 89.5 2.84 208 Regression 25.0 Regression 3.6 Regression NA 46.5 2.6E+00 2.9E-01 3.7E-01 9.0 7.1

Silver NA NA 2.74 2.0450 NA NA NA 2.045 NA 5.59 2.6E-01 2.0E+00 2.0E+01 0.13 0.013

Thallium 0.376 NA 1.30 1.0000 0.376 0.1124 0.0 1 NA 1.30 6.5E-02 3.5E-01 3.5E+00 0.19 0.019

Uranium 5.41 0.0599 12.9 1.0000 5.41 1 5.4 1 NA 12.9 6.9E-01 1.6E+01 -- 0.043 --

Vanadium 233 0.0430 321 0.0420 9.78 0.0123 2.9 0.042 NA 13.5 8.7E-01 3.4E-01 4.1E-01 2.5 2.1

Zinc 509 NA 875 Regression 661 Regression 122 Regression NA 258 1.9E+01 6.6E+01 6.7E+01 0.28 0.28

Notes:
BAFS-I - bioaccumulation factor from soil to terrestrial invertebrates Body Weight: 2.336 kg

BAFS-V - bioaccumulation factor from soil to terrestrial vertebrates (birds and mammals) Food Ingestion Rate (FIR): 0.145 kg (dry wt)/day

BAFSe-F - bioaccumulation factor from sediment to fish FIR_Terrestrial Inverts (12.5%): 0.0182 kg (dry wt)/day

CRIP_SOIL - Riparian Soil Concentration FIR_Terrestrial Vertebrates (12.5%): 0.0182 kg (dry wt)/day

CSEDIMENT - Sediment Concentration FIR_Upland Soil (0%): 0 kg (dry wt)/day

CWATER - Surface Water Concentration FIR_Fish (75%): 0.11 kg (dry wt)/day

EPC - exposure point concentration FIR_Riparian Soil (0%): 0 kg (dry wt)/day

HI - hazard index FIR_Sediment (0.7%): 0.00102 kg (dry wt)/day

HQ - hazard quotient Water Ingestion Rate: 0.104 L/day

LOAEL - lowest observed adverse effects level Exposure Duration (ED): 1 unitless

mg/kg - milligrams per kilogram Site Utilization Factor (SUF): 1 unitless

mg/kg-day - milligrams per kilogram per day Home range: 11 acres

na - not available Exposure area: 412 acres

NOAEL - no observed adverse effects level

TRV - toxicity reference value

a

b The abiotic media-to-biota bioconcentration factors were derived from sources listed in Table 4-15 and 4-16.
c

d The ingestion dose for the great blue heron accounts for exposure to soil based upon terrestrial foraging habits as presented in Table 4-17.

Table K-9

Tier II Ballard Mine Ecological Hazard Calculations for the Great Blue Heron

EPC 
a

BAFS-I 
b

EPC

CINVERT 
c BAFS-V 

b
EPC

CVERTEBRATES 
c BAFSed-I 

b
EPC

CAQ INVERT 
c

The terrestrial invertebrate (CINVERT), terrestrial vertebrate (CVERTIBRATE), and aquatic invertebrate (CAQ INVERT) concentrations were calculated from the soil or sediment concentration and the soil or sediment-to-

biota bioconcentration factors. 

Exposure Parameters

Ingestion 

Dose 
d

TRV
Ecological Hazard

(mg/kg-day)

The abiotic media exposure point concentrations used in the Tier II Ecological Risk Assessment are equal to the lower of the maximum detected concentration or ProUCL recommended 95%, 97.5% or 99% 

upper confidence limit on the mean concentration measured in samples collected from the Ballard Mine.

BAFW-I 
b



CUP_SOIL CWATER NOAEL LOAEL

Constituent (mg/kg) (mg/L) (mg/kg) (mg/kg) (mg/kg-day) High Low

Antimony 4.89 NA 1.0000 4.89 0.05 0.245 2.6E-02 -- -- -- --

Arsenic 21.8 NA Regression 2.13 Regression 0.0980 2.0E-02 2.2E+00 3.6E+00 0.0090 0.0057

Cadmium 37.6 0.00440 Regression 148 Regression 1.58 3.3E-01 1.5E+00 2.4E+00 0.23 0.14

Chromium, total 327 NA 0.306 99.9 Regression 16.2 1.4E+00 2.7E+00 2.8E+00 0.53 0.51

Copper 87.2 0.380 0.515 44.9 Regression 14.7 1.1E+00 4.1E+00 4.7E+00 0.28 0.24

Manganese 715 2.63 Regression 39.4 0.0205 14.7 1.5E+00 1.8E+02 3.5E+02 0.0086 0.0044

Molybdenum 20.0 NA 1 20.0 1 20.0 1.4E+00 3.5E+00 3.5E+01 0.40 0.040

Nickel 205 NA 1 205 Regression 9.34 1.0E+00 6.7E+00 1.2E+01 0.15 0.089

Selenium 53.5 2.84 Regression 17.2 Regression 2.95 3.9E-01 2.9E-01 3.7E-01 1.3 1.1

Silver 5.24 NA 2.045 10.7 0.0040 0.0209 1.9E-02 2.0E+00 2.0E+01 0.0093 0.00093

Thallium 1.20 NA 1 1.20 0.1124 0.135 1.1E-02 3.5E-01 3.5E+00 0.033 0.0033

Uranium 38.3 0.0599 1 38.3 1.0 38.3 2.7E+00 1.6E+01 -- 0.17 --

Vanadium 239 0.0430 0.042 10.0 0.0123 2.94 3.3E-01 3.4E-01 4.1E-01 0.97 0.81

Zinc 835 NA Regression 777 Regression 126 1.0E+01 6.6E+01 6.7E+01 0.15 0.15

Notes:
BAFS-I - bioaccumulation factor from soil to terrestrial invertebrates Body Weight: 0.449 kg

BAFS-V - bioaccumulation factor from soil to terrestrial vertebrates Food Ingestion Rate (FIR): 0.049 kg (dry wt)/day

CUP_SOIL - Upland Soil Concentration FIR_Terrestrial Inverts (2%): 0.0010 kg (dry wt)/day

CWATER - Surface Water Concentration FIR_Terrestrial Vertebrates (98%): 0.0477 kg (dry wt)/day

EPC - exposure point concentration FIR_Upland Soil (0.7%): 0.00034 kg (dry wt)/day

HI - hazard index Water Ingestion Rate: 0.034 L/day

HQ - hazard quotient Exposure Duration (ED): 1 unitless

LOAEL - lowest observed adverse effects level Site Utilization Factor (SUF): 0.642 unitless

mg/kg - milligrams per kilogram Home range: 642 acres

mg/kg-day - milligrams per kilogram per day Exposure area: 412 acres

na - not available

NOAEL - no observed adverse effects level

TRV - toxicity reference value

a

b The abiotic media-to-biota bioconcentration factors were derived from sources listed in Table 4-15 and 4-16.
c

d The ingestion dose for the northern harrier accounts for exposure to soil based upon terrestrial foraging habits as presented in Appendix 4-15 and 4-16.

The abiotic media exposure point concentrations used in the Tier II Ecological Risk Assessment are equal to the lower of the maximum detected concentration or ProUCL recommended 

95%, 97.5% or 99% upper confidence limit on the mean concentration measured in samples collected from the Ballard Mine.

The terrestrial invertebrate (CINVERT) and terrestrial vertebrate (CVERTIBRATE) concentrations were calculated from the soil concentration and the soil-to-biota bioconcentration factors. 

Ingestion 

Dose 
d

TRV
Ecological Hazard

(mg/kg-day)

Exposure Parameters

Table K-10

Tier II Ballard Mine Ecological Hazard Calculations for the Northern Harrier

EPC 
a

BAFS-I 
b EPC

CINVERT 
c BAFS-V 

b EPC

CVERTEBRATES 
c



 

 

 

 

 

 

 

 

 

 

 

ATTACHMENT L – TIER II BALLARD SHOP ECOLOGICAL HAZARD 

CALCULATIONS  



CUP_SOIL NOAEL LOAEL

Constituent (mg/kg) (mg/kg) (mg/kg-day) Low High

1,2,4-Trimethylbenzene 9.82 1.558 15.3 4.8E+00 2.1E+00 2.6E+00 2.3 1.9

Notes:

-- not available Body Weight: 0.037 kg

BAFS-P - bioaccumulation factor from soil to plants Food Ingestion Rate (FIR): 0.0115 kg (dry wt)/day

CUP_SOIL - Upland Soil Concentration FIR_Plants (100%): 0.0115 kg (dry wt)/day

EPC - exposure point concentration FIR_Soil (2.4%): 0.00028 kg (dry wt)/day

HI - hazard index Water Ingestion Rate: 0.0051 L/day

HQ - hazard quotient Exposure Duration (ED): 1 unitless

LOAEL - lowest observed adverse effects level Site Utilization Factor (SUF): 1 unitless

mg/kg - milligrams per kilogram Home range: 0.066 acres

mg/kg-day - milligrams per kilogram per day Exposure area: 0.33 acres

mg/L - milligrams per liter

NOAEL - no observed adverse effects level

TRV - toxicity reference value

a

b The soil-to-plant bioconcentration factor was derived from sources listed in Table Table 4-15 and Table 4-16.
c The plant concentration (CPLANT) was calculated from the upland soil concentration and the soil-to-plant bioconcentration factor (BCFS-P).

d The ingestion dose for the long-tailed vole accounts for exposure to soil based upon terrestrial foraging habits as presented in Table 4-17.

Table L-1

Tier II Ballard Shop Ecological Hazard Calculations for the Long-Tailed Vole

TRV

(mg/kg-day)

Ecological Hazard
EPC 

a

The abiotic media exposure point concentrations used in the Tier II Ecological Risk Assessment are equal to the lower of the maximum detected 

concentration or ProUCL recommended 95%, 97.5% or 99% upper confidence limit on the mean concentration measured in samples collected from 

the Ballard Shop.

BAFS-P
b

EPC

CPLANT 
c

Ingestion 

Dose 
e

Exposure Parameters



 

 

 

 

 

 

 

 

 

 

 

ATTACHMENT M – TIER II BACKGROUND ECOLOGICAL HAZARD 

CALCULATIONS  



CUP_SOIL CWATER NOAEL LOAEL

Constituent (mg/kg) (mg/L) (mg/kg) (mg/kg) (mg/kg-day) Low High

Antimony 0.499 NA Regression 0.0205 NA 1.0E-02 5.9E-02 5.9E-01 0.17 0.017

Arsenic 6.35 NA 0.0375 0.238 NA 1.2E-01 1.0E+00 1.7E+00 0.12 0.073

Cadmium 4.11 0.000100 Regression 1.35 0.461 1.7E-01 7.7E-01 9.1E-01 0.22 0.19

Chromium, total 20.1 NA 0.041 0.824 NA 4.0E-01 2.4E+00 2.8E+00 0.17 0.14

Copper 20.8 NA Regression 6.44 NA 2.1E+00 5.6E+00 6.8E+00 0.38 0.32

Manganese 2,465 0.0238 0.079 195 NA 7.8E+01 5.2E+01 6.5E+01 1.5 1.2

Molybdenum 3.45 NA 0.25 0.863 2.09 6.7E-01 2.6E-01 2.6E+00 2.6 0.26

Nickel 23.5 NA Regression 1.15 NA 5.3E-01 1.7E+00 2.7E+00 0.31 0.20

Selenium 0.841 0.000579 Regression 0.420 0.662 2.1E-01 1.4E-01 1.5E-01 1.5 1.5

Silver 0.132 NA 0.014 0.00185 0.0732 2.4E-02 6.0E+00 6.0E+01 0.00392 0.00039

Thallium 0.185 NA 0.004 0.000740 0.0113 4.9E-03 3.7E-03 3.7E-02 1.3 0.13

Uranium 0.875 0.000529 0.0085 0.00744 0.162 5.7E-02 3.1E+00 6.1E+00 0.018 0.0092

Vanadium 23.7 0.00140 0.00485 0.115 NA 2.1E-01 4.2E+00 5.1E+00 0.051 0.041

Zinc 107 NA Regression 64.3 NA 2.1E+01 7.5E+01 7.6E+01 0.27 0.27

Notes:

-- not available Body Weight: 0.037 kg
BAFS-P - bioaccumulation factor from soil to plants Food Ingestion Rate (FIR): 0.0115 kg (dry wt)/day

CUP_SOIL - Upland Soil Concentration FIR_Plants (100%): 0.0115 kg (dry wt)/day

CWATER - Surface Water Concentration FIR_Soil (2.4%): 0.00028 kg (dry wt)/day

EPC - exposure point concentration Water Ingestion Rate: 0.0051 L/day

HI - hazard index Exposure Duration (ED): 1 unitless

HQ - hazard quotient Site Utilization Factor (SUF): 1 unitless

LOAEL - lowest observed adverse effects level Home range: 0.066 acres

mg/kg - milligrams per kilogram Exposure area: 412 acres

mg/kg-day - milligrams per kilogram per day

mg/L - milligrams per liter

NOAEL - no observed adverse effects level

TRV - toxicity reference value

a

b The soil-to-plant bioconcentration factor was derived from sources listed in Table Table A4-15 and Table A4-16.
c The plant concentration (CPLANT) was calculated from the upland soil concentration and the soil-to-plant bioconcentration factor (BCFS-P).

d

e

Table M-1

Tier II Background Ecological Hazard Calculations for the Long-Tailed Vole

Exposure Parameters

TRV

(mg/kg-day)

Measured Plant 

Concentration
d Ecological HazardBAFS-P 

b
EPC

CPLANT 
c

Ingestion 

Dose 
e

The measured plant concentration is equal to the lower of the maximum detected concentration or recommended 95%, 97.5%, or 99% upper confidence limit on the 

mean concentration detected in plant tissue collected from background locations.

EPC 
a

The abiotic media exposure point concentrations used in the Tier II Background Ecological Risk Assessment are equal to the lower of the maximum detected 

concentration or ProUCL recommended 95%, 97.5% or 99% upper confidence limit on the mean concentration measured in samples collected from Background 

locations.

The ingestion dose for the long-tailed vole accounts for exposure to soil based upon terrestrial foraging habits as presented in Table A4-17, and uses measured plant 

tissue concentrations, where available, in preference to plant tissue concentrations modeled from upland soil.



CUP_SOIL CWATER NOAEL LOAEL

Constituent (mg/kg) (mg/L) (mg/kg) (mg/kg) (mg/kg-day) Low High

Antimony 0.499 NA Regression 0.0205 NA 1.9E-02 -- -- -- --

Arsenic 6.35 NA 0.0375 0.238 NA 2.4E-01 2.2E+00 3.6E+00 0.11 0.067

Cadmium 4.11 0.000100 Regression 1.35 0.461 2.3E-01 1.5E+00 2.4E+00 0.16 0.099

Chromium, total 20.1 NA 0.041 0.824 NA 7.7E-01 2.7E+00 2.8E+00 0.29 0.28

Copper 20.8 NA Regression 6.44 NA 2.3E+00 4.1E+00 4.7E+00 0.56 0.49

Manganese 2,465 0.0238 0.079 195 NA 1.2E+02 1.8E+02 3.5E+02 0.67 0.34

Molybdenum 3.45 NA 0.25 0.863 2.09 6.5E-01 3.5E+00 3.5E+01 0.18 0.018

Nickel 23.5 NA Regression 1.15 NA 9.5E-01 6.7E+00 1.2E+01 0.14 0.083

Selenium 0.841 0.000579 Regression 0.420 0.662 2.0E-01 2.9E-01 3.7E-01 0.68 0.54

Silver 0.132 NA 0.014 0.00185 0.0732 2.3E-02 2.0E+00 2.0E+01 0.011 0.0011

Thallium 0.185 NA 0.004 0.000740 0.0113 8.1E-03 3.5E-01 3.5E+00 0.023 0.0023

Uranium 0.875 0.000529 0.0085 0.00744 0.162 6.7E-02 1.6E+01 -- 0.0042 --

Vanadium 23.7 0.00140 0.00485 0.115 NA 6.8E-01 3.4E-01 4.1E-01 2.0 1.6

Zinc 107 NA Regression 64.3 NA 2.0E+01 6.6E+01 6.7E+01 0.30 0.30

Notes:

-- not available Body Weight: 0.0155 kg
BAFS-P - bioaccumulation factor from soil to plants Food Ingestion Rate (FIR): 0.00410 kg (dry wt)/day

CUP_SOIL - Upland Soil Concentration FIR_Plants (100%): 0.00410 kg (dry wt)/day

CWATER - Surface Water Concentration FIR_Soil (10.4%): 0.000426 kg (dry wt)/day

EPC - exposure point concentration Water Ingestion Rate: 0.00362 L/day

HI - hazard index Exposure Duration (ED): 1 unitless

HQ - hazard quotient Site Utilization Factor (SUF): 1 unitless

LOAEL - lowest observed adverse effects level Home range: 0.119 acres

mg/kg - milligrams per kilogram Exposure area: 412 acres

mg/kg-day - milligrams per kilogram per day

mg/L - milligrams per liter

NOAEL - no observed adverse effects level

TRV - toxicity reference value

a

b The soil-to-plant bioconcentration factor was derived from sources listed in Table Table A4-15 and Table A4-16.
c The plant concentration (CPLANT) was calculated from the upland soil concentration and the soil-to-plant bioconcentration factor (BCFS-P).

d

e

Table M-2

Tier II Background Ecological Hazard Calculations for the American Goldfinch

EPC 
a

BAFS-P
b

EPC

CPLANT 
c

Measured Plant 

Concentration 
d

Ingestion 

Dose 
e

TRV
Ecological Hazard

(mg/kg-day)

Exposure Parameters

The abiotic media exposure point concentrations used in the Tier II Background Ecological Risk Assessment are equal to the lower of the maximum detected 

concentration or ProUCL recommended 95%, 97.5% or 99% upper confidence limit on the mean concentration measured in samples collected from Background locations.

The measured plant concentration is equal to the lower of the maximum detected concentration or recommended 95%, 97.5%, or 99% upper confidence limit on the mean 

concentration detected in plant tissue collected from background locations.
The ingestion dose for the American Goldfinch accounts for exposure to soil based upon terrestrial foraging habits as presented in Table A4-17, and uses measured plant 

tissue concentrations, where available, in preference to plant tissue concentrations modeled from upland soil.



CUP_SOIL CWATER NOAEL LOAEL

Constituent (mg/kg) (mg/L) (mg/kg) (mg/kg) (mg/kg) (mg/kg-day) Low High

Antimony 0.499 NA Regression 0.0205 NA 1 0.499 4.2E-02 5.9E-02 5.9E-01 0.71 0.071

Arsenic 6.35 NA 0.0375 0.238 NA Regression 0.890 1.2E-01 1.0E+00 1.7E+00 0.12 0.073

Cadmium 4.11 0.000100 Regression 1.35 0.461 Regression 25.5 2.0E+00 7.7E-01 9.1E-01 2.6 2.2

Chromium, total 20.1 NA 0.041 0.824 NA 0.306 6.15 6.4E-01 2.4E+00 2.8E+00 0.27 0.23

Copper 20.8 NA Regression 6.44 NA 0.515 10.7 1.7E+00 5.6E+00 6.8E+00 0.30 0.24

Manganese 2,465 0.0238 0.079 195 NA Regression 91.6 4.0E+01 5.2E+01 6.5E+01 0.78 0.61

Molybdenum 3.45 NA 0.25 0.863 2.09 1 3.45 5.2E-01 2.6E-01 2.6E+00 2.0 0.20

Nickel 23.5 NA Regression 1.15 NA 1 23.5 2.0E+00 1.7E+00 2.7E+00 1.2 0.74

Selenium 0.841 0.000579 Regression 0.420 0.662 Regression 0.817 1.4E-01 1.4E-01 1.5E-01 1.0 1.0

Silver 0.132 NA 0.014 0.00185 0.0732 2.045 0.270 3.0E-02 6.0E+00 6.0E+01 0.0049 0.00049

Thallium 0.185 NA 0.004 0.000740 0.0113 1 0.185 1.6E-02 3.7E-03 3.7E-02 4.3 0.43

Uranium 0.875 0.000529 0.0085 0.00744 0.162 1 0.875 8.9E-02 3.1E+00 6.1E+00 0.029 0.014

Vanadium 23.7 0.00140 0.00485 0.115 NA 0.042 0.994 1.8E-01 4.2E+00 5.1E+00 0.044 0.035

Zinc 107 NA Regression 64.3 NA Regression 396 3.8E+01 7.5E+01 7.6E+01 0.50 0.50

Notes:
BAFS-I - bioaccumulation factor from soil to invertebrates Body Weight: 0.0195 kg

BAFS-P - bioaccumulation factor from soil to plants Food Ingestion Rate (FIR): 0.0038 kg (dry wt)/day

CUP_SOIL - Upland Soil Concentration FIR_Plants (61.5%): 0.0023 kg (dry wt)/day

CWATER - Surface Water Concentration FIR_Inverts (38.5%): 0.0015 kg (dry wt)/day

EPC - exposure point concentration FIR_Soil (2%): 0.0001 kg (dry wt)/day

HI - hazard index Water Ingestion Rate: 0.0029 L/day

HQ - hazard quotient Exposure Duration (ED): 1 unitless

LOAEL - lowest observed adverse effects level Site Utilization Factor (SUF): 1 unitless

mg/kg - milligrams per kilogram Home range: 0.27 acres

mg/kg-day - milligrams per kilogram per day Exposure area: 412 acres

na - not available

NOAEL - no observed adverse effects level

TRV - toxicity reference value

a

b The abiotic media-to-biota bioconcentration factors were derived from sources listed in Table Table A4-15 and Table A4-16.
c

d

e

Table M-3

Tier II Background Ecological Hazard Calculations for the Deer Mouse

EPC 
a

BAFS-P 
b

EPC

CPLANT 
c

Measured Plant 

Concentration 
d BAFS-I 

b
EPC

CINVERT 
c

Ingestion 

Dose 
e

TRV
Ecological Hazard

(mg/kg-day)

The ingestion dose for the Deer Mouse accounts for exposure to soil based upon terrestrial foraging habits as presented in Table A4-17, and uses measured plant tissue concentrations, where available, 

in preference to plant tissue concentrations modeled from upland soil.

Exposure Parameters

The abiotic media exposure point concentrations used in the Tier II Background Ecological Risk Assessment are equal to the lower of the maximum detected concentration or ProUCL recommended 95%, 

97.5% or 99% upper confidence limit on the mean concentration measured in samples collected from Background locations.

The plant (CPLANT) and terrestrial invertebrate (CINVERT) concentrations were calculated from upland soil concentration and the soil-to-biota bioconcentration factors (BCFS-P and BCFS-I). 

The measured plant concentration is equal to the lower of the maximum detected concentration or recommended 95%, 97.5%, or 99% upper confidence limit on the mean concentration detected in plant 

tissue collected from background locations.



CRIP_SOIL CWATER CSEDIMENT NOAEL LOAEL

Constituent (mg/kg) (mg/L) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg-day) Low High

Antimony 5.50 NA 5.00 Regression 0.195 NA 1 5.50 0.05 0.275 1 NA 5.00 1.0E-02 5.9E-02 5.9E-01 0.17 0.017

Arsenic NA NA 4.55 NA NA NA NA NA NA NA Regression NA 1.60 6.2E-04 1.0E+00 1.7E+00 0.00059 0.00037

Cadmium 2.81 0.000100 2.29 Regression 1.09 0.900 Regression 18.8 Regression 0.463 Regression NA 1.95 2.2E-02 7.7E-01 9.1E-01 0.029 0.024

Chromium, total 27.9 NA 26.3 0.041 1.14 NA 0.306 8.53 Regression 2.67 Regression NA 5.34 2.7E-02 2.4E+00 2.8E+00 0.011 0.0096

Copper 18.5 NA 25.5 Regression 6.16 NA 0.515 9.54 Regression 11.7 Regression NA 30.2 5.3E-02 5.6E+00 6.8E+00 0.0094 0.0078

Manganese NA 0.0238 405 NA NA NA NA NA NA NA Regression NA 26.7 1.1E-02 5.2E+01 6.5E+01 0.00021 0.00016

Molybdenum 0.508 NA NA 0.25 0.127 2.58 1 0.508 1 0.508 NA NA NA 8.9E-03 2.6E-01 2.6E+00 0.034 0.0034

Nickel 20.2 NA 19.7 Regression 1.03 NA 1 20.2 Regression 3.17 Regression NA 8.51 3.5E-02 1.7E+00 2.7E+00 0.021 0.013

Selenium 1.12 0.000579 1.01 Regression 0.575 0.800 Regression 1.01 Regression 0.688 Regression NA 0.935 4.6E-03 1.4E-01 1.5E-01 0.032 0.031

Silver NA NA 0.241 NA NA NA NA NA NA NA 2 NA 0.493 1.9E-04 6.0E+00 6.0E+01 0.000032 0.0000032

Thallium 0.333 NA 0.378 0.004 0.00133 NA 1 0.333 0.1124 0.0374 1 NA 0.378 6.2E-04 3.7E-03 3.7E-02 0.17 0.017

Uranium 2.91 0.000529 2.37 0.0085 0.0247 NA 1 2.91 1 2.91 1 NA 2.37 6.2E-03 3.1E+00 6.1E+00 0.0020 0.0010

Vanadium 37.0 0.00140 33.0 0.00485 0.179 NA 0.042 1.55 0.0123 0.455 0.042 NA 1.39 1.9E-02 4.2E+00 5.1E+00 0.0047 0.0038

Zinc 117 NA 107 Regression 67.5 NA Regression 408 Regression 110 Regression NA 167 7.4E-01 7.5E+01 7.6E+01 0.0099 0.0098

Notes:
BAFS-I - bioaccumulation factor from soil to invertebrates Body Weight: 5.8 kg

BAFS-P - bioaccumulation factor from soil to plants Food Ingestion Rate (FIR): 0.154 kg (dry wt)/day

BAFS-V - bioaccumulation factor from soil to terrestrial vertebrates FIR_Terrestrial Plants (64%): 0.0985 kg (dry wt)/day

BAFSed-F - bioaccumulation factor from sediment to fish FIR_Terrestrial Inverts (19%): 0.0292 kg (dry wt)/day

BAFSed-I - bioaccumulation factor from sediment to aquatic invertebrates FIR_Terrestrial Vertebrates (9%): 0.0138 kg (dry wt)/day

BAFW-I - bioaccumulation factor from water to aquatic invertebrates FIR_Upland Soil (0%): 0 kg (dry wt)/day

CRIP_SOIL - Riparian Soil Concentration FIR_Aquatic Plants (0%): 0 kg (dry wt)/day

CSEDIMENT - Sediment Concentration FIR_Aquatic Inverts (7%): 0.0108 kg (dry wt)/day

CWATER - Surface Water Concentration FIR_Fish (1%): 0.0015 kg (dry wt)/day

EPC - exposure point concentration FIR_Riparian Soil (9.4%): 0.0145 kg (dry wt)/day

HI - hazard index Water Ingestion Rate: 0.4816 L/day

HQ - hazard quotient Exposure Duration (ED): 1 unitless

LOAEL - lowest observed adverse effects level Site Utilization Factor (SUF): 0.181 unitless

mg/kg - milligrams per kilogram Home range: 2,272 acres

mg/kg-day - milligrams per kilogram per day Exposure area: 412 acres

NA - not applicable

NOAEL - no observed adverse effects level

TRV - toxicity reference value

a

b The abiotic media-to-biota bioconcentration factors were derived from sources listed in Table Table A4-15 and Table A4-16.
c

d

e

The terrestrial plant (CPLANT), terrestrial invertebrate (CINVERT), aquatic invertebrate (CAQ INVERT), and terrestrial vertebrate (CVERTIBRATE)  concentrations were calculated from the soil or sediment concentration and the soil or sediment-to-

biota bioconcentration factors. 

The abiotic media exposure point concentrations used in the Tier II Background Ecological Risk Assessment are equal to the lower of the maximum detected concentration or ProUCL recommended 95%, 97.5% or 99% upper 

confidence limit on the mean concentration measured in samples collected from Background locations.

EPC

CINVERT 
cBAFS-I 

b
EPC

CPLANT
cBAFS-P

b Ingestion 

Dose 
eBAFSed-I 

b

The ingestion dose for the raccoon accounts for exposure to soil based upon terrestrial foraging habits as presented in Table A4-17, and uses measured plant tissue concentrations, where available, in preference to plant tissue 

concentrations modeled from riparian soil.

Exposure Parameters

Table M-4

Tier II Background Ecological Hazard Calculations for the Raccoon

(mg/kg-day)

EPC

CAQ INVERT 
c

EPC 
a Measured Plant 

Concentration 
d Ecological HazardBAFS-V 

b
EPC

CVERTEBRATES 
c BAFW-I 

b

The measured plant concentration is equal to the lower of the maximum detected concentration or recommended 95%, 97.5%, or 99% upper confidence limit on the mean concentration detected in plant tissue collected from background 

locations.

TRV



CUP_SOIL CWATER NOAEL LOAEL

Constituent (mg/kg) (mg/L) (mg/kg) (mg/kg) (mg/kg) (mg/kg-day) Low High

Antimony 0.499 NA Regression 0.0205 NA 1 0.499 4.4E-02 -- -- -- --

Arsenic 6.35 NA 0.0375 0.238 NA Regression 0.890 1.6E-01 2.2E+00 3.6E+00 0.073 0.046

Cadmium 4.11 0.000100 Regression 1.35 0.461 Regression 25.5 1.9E+00 1.5E+00 2.4E+00 1.3 0.80

Chromium, total 20.1 NA 0.041 0.824 NA 0.306 6.15 7.6E-01 2.7E+00 2.8E+00 0.29 0.27

Copper 20.8 NA Regression 6.44 NA 0.515 10.7 1.4E+00 4.1E+00 4.7E+00 0.35 0.30

Manganese 2,465 0.0238 0.079 195 NA Regression 91.6 5.1E+01 1.8E+02 3.5E+02 0.29 0.15

Molybdenum 3.45 NA 0.25 0.863 2.09 1 3.45 4.1E-01 3.5E+00 3.5E+01 0.12 0.012

Nickel 23.5 NA Regression 1.15 NA 1 23.5 2.1E+00 6.7E+00 1.2E+01 0.31 0.18

Selenium 0.841 0.000579 Regression 0.420 0.662 Regression 0.817 1.1E-01 2.9E-01 3.7E-01 0.37 0.29

Silver 0.132 NA 0.014 0.00185 0.0732 2.045 0.270 2.5E-02 2.0E+00 2.0E+01 0.013 0.0013

Thallium 0.185 NA 0.004 0.000740 0.0113 1 0.185 1.6E-02 3.5E-01 3.5E+00 0.047 0.0047

Uranium 0.875 0.000529 0.0085 0.00744 0.162 1 0.875 8.4E-02 1.6E+01 -- 0.0052 --

Vanadium 23.7 0.00140 0.00485 0.115 NA 0.042 0.994 4.0E-01 3.4E-01 4.1E-01 1.2 0.96

Zinc 107 NA Regression 64.3 NA Regression 396 3.4E+01 6.6E+01 6.7E+01 0.51 0.50

Notes:
BAFS-I - bioaccumulation factor from soil to invertebrates Body Weight: 0.08195 kg

BAFS-P - bioaccumulation factor from soil to plants Food Ingestion Rate (FIR): 0.0106 kg (dry wt)/day

CUP_SOIL - Upland Soil Concentration FIR_Plants (44.7%): 0.0047 kg (dry wt)/day

CWATER - Surface Water Concentration FIR_Inverts (55.3%): 0.0059 kg (dry wt)/day

EPC - exposure point concentration FIR_Soil (10.4%): 0.0011 kg (dry wt)/day

HI - hazard index Water Ingestion Rate: 0.0110 L/day

HQ - hazard quotient Exposure Duration (ED): 1 unitless

LOAEL - lowest observed adverse effects level Site Utilization Factor (SUF): 1 unitless

mg/kg - milligrams per kilogram Home range: 0.72 acres

mg/kg-day - milligrams per kilogram per day Exposure area: 412 acres

na - not available

NOAEL - no observed adverse effects level

TRV - toxicity reference value

a

b The abiotic media-to-biota bioconcentration factors were derived from sources listed in Table Table A4-15 and Table A4-16.
c

d

e

The measured plant concentration is equal to the lower of the maximum detected concentration or recommended 95%, 97.5%, or 99% upper confidence limit on the mean concentration detected in plant 

tissue collected from background locations.

(mg/kg-day)

The ingestion dose for the American robin accounts for exposure to soil based upon terrestrial foraging habits as presented in Table A4-17, and uses measured plant tissue concentrations, where 

available, in preference to plant tissue concentrations modeled from upland soil.

Table M-5

Tier II Background Ecological Hazard Calculations for the American Robin

TRVIngestion 

Dose 
e

EPC

CINVERT 
cBAFS-I 

b
EPC

CPLANT
cBAFS-P 

b
Measured Plant 

Concentration 
d Ecological Hazard

EPC 
a

The plant (CPLANT) and terrestrial invertebrate (CINVERT) concentrations were calculated from upland soil concentration and the soil-to-biota bioconcentration factors (BCFS-P and BCFS-I). 

Exposure Parameters

The abiotic media exposure point concentrations used in the Tier II Background Ecological Risk Assessment are equal to the lower of the maximum detected concentration or ProUCL recommended 

95%, 97.5% or 99% upper confidence limit on the mean concentration measured in samples collected from Background locations.



CWATER CSEDIMENT NOAEL LOAEL

Constituent (mg/L) (mg/kg) (mg/kg) (mg/kg) (mg/kg-day) Low High

Antimony NA 5.00 Regression NA 0.178 1 NA 5.00 7.3E-02 -- -- -- --

Arsenic NA 4.55 0.03752 NA 0.171 Regression NA 2.34 3.6E-02 2.2E+00 3.6E+00 0.016 0.010

Cadmium 0.000100 2.29 Regression NA 0.979 Regression NA 1.85 3.1E-02 1.5E+00 2.4E+00 0.021 0.013

Chromium, total NA 26.3 0.041 NA 1.08 Regression NA 4.06 7.7E-02 2.7E+00 2.8E+00 0.029 0.028

Copper NA 25.5 Regression NA 6.99 Regression NA 7.31 1.5E-01 4.1E+00 4.7E+00 0.037 0.032

Manganese 0.0238 405 0.079 NA 32.0 Regression NA 119 2.0E+00 1.8E+02 3.5E+02 0.011 0.0058

Molybdenum NA NA 0.25 NA NA 1 NA NA NA 3.5E+00 3.5E+01 -- --

Nickel NA 19.7 Regression NA 1.01 Regression NA 1.24 3.4E-02 6.7E+00 1.2E+01 0.0050 0.0029

Selenium 0.000579 1.01 Regression NA 0.514 Regression NA 2.10 3.2E-02 2.9E-01 3.7E-01 0.11 0.086

Silver NA 0.241 0.014 NA 0.00337 2.045 NA 0.493 6.9E-03 2.0E+00 2.0E+01 0.0034 0.00034

Thallium NA 0.378 0.004 NA 0.00151 1 NA 0.378 5.4E-03 3.5E-01 3.5E+00 0.016 0.0016

Uranium 0.000529 2.37 0.0085 NA 0.0201 1 NA 2.37 3.4E-02 1.6E+01 -- 0.0021 --

Vanadium 0.00140 33.0 0.00485 NA 0.160 0.042 NA 1.39 4.0E-02 3.4E-01 4.1E-01 0.12 0.096

Zinc NA 107 Regression NA 64.3 Regression NA 16.0 5.8E-01 6.6E+01 6.7E+01 0.0088 0.0088

Notes:

BAFSed-I - bioaccumulation factor from sediment to aquatic invertebrates Body Weight: 1.178 kg

BAFSed-P - bioaccumulation factor from sediment to aquatic plants Food Ingestion Rate (FIR): 0.056 kg (dry wt)/day

BCFW-I - bioaccumulation factor from water to aquatic invertebrates FIR_Aquatic Plants (25%): 0.01 kg (dry wt)/day

BCFW-P - bioaccumulation factor from water to aquatic plants FIR_Aquatic Inverts (75%): 0.0422 kg (dry wt)/day

CSEDIMENT - Sediment Concentration FIR_Sediment (3.3%): 0.0019 kg (dry wt)/day

CWATER - Surface Water Concentration Water Ingestion Rate: 0.066 L/day

EPC - exposure point concentration Exposure Duration (ED): 1 unitless

HI - hazard index Site Utilization Factor (SUF): 0.384 unitless

HQ - hazard quotient Home range: 1,074 acres

LOAEL - lowest observed adverse effects level Exposure area: 412 acres

mg/kg - milligrams per kilogram

mg/kg-day - milligrams per kilogram per day

na - not available

NOAEL - no observed adverse effects level

TRV - toxicity reference value

a

b The abiotic media-to-biota bioconcentration factors were derived from sources listed in Table Table A4-15 and Table A4-16.
c

d The ingestion dose for the mallard accounts for exposure to soil based upon terrestrial foraging habits as presented in Table A4-17.

The abiotic media exposure point concentrations used in the Tier II Background Ecological Risk Assessment are equal to the lower of the maximum detected concentration or ProUCL 

recommended 95%, 97.5% or 99% upper confidence limit on the mean concentration measured in samples collected from Background locations.  The measured plant concentration is equal to 

the lower of the maximum detected concentration or recommended 95%, 97.5%, or 99% upper confidence limit on the mean concentration detected in plant tissue collected from background 

locations.

The aquatic plant (CAQ PLANT) and aquatic invertebrate (CAQ INVERT) concentrations were calculated from the sediment concentration and the sediment-to-biota bioaccumulation factors. 

Exposure Parameters

Ingestion 

Dose 
d

TRV
Ecological Hazard

(mg/kg-day)

BAFW-P 
b

BAFW-I 
b

Table M-6

Tier II Background Ecological Hazard Calculations for the Mallard

EPC
a

BAFSed-P 
b

EPC

CAQ PLANT 
c BAFSed-I 

b
EPC

CAQ INVERT 
c



CRIP_SOIL CWATER CSEDIMENT NOAEL LOAEL

Constituent (mg/kg) (mg/L) (mg/kg) (mg/kg) (mg/kg) (mg/kg-day) Low High

Antimony 5.50 NA 5.00 0.0500 0.275 1 NA 5.00 1.2E+00 5.9E-02 5.9E-01 21 2.1

Arsenic NA NA 4.55 NA NA Regression NA 1.60 2.8E-01 1.0E+00 1.7E+00 0.27 0.17

Cadmium 2.81 0.000100 2.29 Regression 0.463 Regression NA 1.95 6.1E-01 7.7E-01 9.1E-01 0.80 0.67

Chromium, total 27.9 NA 26.3 Regression 2.67 Regression NA 5.34 3.0E+00 2.4E+00 2.8E+00 1.3 1.1

Copper 18.5 NA 25.5 Regression 11.7 Regression NA 30.2 9.8E+00 5.6E+00 6.8E+00 1.7 1.4

Manganese NA 0.0238 405 NA NA Regression NA 26.7 4.7E+00 5.2E+01 6.5E+01 0.092 0.073

Molybdenum 0.508 NA NA 1 0.508 1 NA NA 1.8E-01 2.6E-01 2.6E+00 0.68 0.068

Nickel 20.2 NA 19.7 Regression 3.17 Regression NA 8.51 3.4E+00 1.7E+00 2.7E+00 2.0 1.2

Selenium 1.12 0.000579 1.01 Regression 0.688 Regression NA 0.935 4.2E-01 1.4E-01 1.5E-01 3.0 2.9

Silver NA NA 0.241 NA NA 2.045 NA 0.493 8.8E-02 6.0E+00 6.0E+01 0.015 0.0015

Thallium 0.333 NA 0.378 0.1124 0.0374 1 NA 0.378 9.4E-02 3.7E-03 3.7E-02 25 2.5

Uranium 2.91 0.000529 2.37 1 2.908 1 NA 2.37 1.4E+00 3.1E+00 6.1E+00 0.47 0.23

Vanadium 37.0 0.00140 33.0 0.0123 0.455 0.042 NA 1.39 2.1E+00 4.2E+00 5.1E+00 0.49 0.40

Zinc 117 NA 107 Regression 110 Regression NA 167 6.8E+01 7.5E+01 7.6E+01 0.90 0.90

Notes:

BAFS-V - bioaccumulation factor from soil to terrestrial vertebrates Body Weight: 1.075 kg

BAFSed-I - bioaccumulation factor from sediment to aquatic invertebrates Food Ingestion Rate (FIR): 0.516 kg (dry wt)/day

BAFW-I - bioaccumulation factor from water to aquatic invertebrates FIR_Terrestrial Vertebrates (63%): 0.3252 kg (dry wt)/day

CRIP_SOIL - Riparian Soil Concentration FIR_Upland Soil (0%): 0 kg (dry wt)/day

CSEDIMENT - Sediment Concentration FIR_Aquatic Inverts (6%): 0.0309 kg (dry wt)/day

CWATER - Surface Water Concentration FIR_Fish (31%): 0.16 kg (dry wt)/day

EPC - exposure point concentration FIR_Riparian Soil (9.4%): 0.0485 kg (dry wt)/day

HI - hazard index Water Ingestion Rate: 0.106 L/day

HQ - hazard quotient Exposure Duration (ED): 1 unitless

LOAEL - lowest observed adverse effects level Site Utilization Factor (SUF): 1 unitless

mg/kg - milligrams per kilogram Home range: 50 acres

mg/kg-day - milligrams per kilogram per day Exposure area: 412 acres

na - not available

NOAEL - no observed adverse effects level

TRV - toxicity reference value

a

b The abiotic media-to-biota bioconcentration factors were derived from sources listed in Table Table A4-15 and Table A4-16.
c

d The ingestion dose for the mink accounts for exposure to soil based upon terrestrial foraging habits as presented in  Table A4-17.

Table M-7

Tier II Background Ecological Hazard Calculations for the Mink

EPC 
a

BAFS-V 
b

TRV
Ecological Hazard

EPC

CVERTEBRATES 
c BAFSed-I 

b
EPC

CAQ INVERT 
c

Ingestion 

Dose 
dBAFW-I 

b

(mg/kg-day)

The abiotic media exposure point concentrations used in the Tier II Background Ecological Risk Assessment are equal to the lower of the maximum detected concentration or ProUCL 

recommended 95%, 97.5% or 99% upper confidence limit on the mean concentration measured in samples collected from Background locations.

The aquatic invertebrate (CAQ INVERT) and terrestrial vertebrate (CVERTIBRATE) concentrations were calculated from the soil or sediment concentration and the soil or sediment-to-biota 

Exposure Parameters



CUP_SOIL CWATER NOAEL LOAEL

Constituent (mg/kg) (mg/L) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg-day) Low High

Antimony 0.499 NA Regression 0.0205 NA 1 0.499 0.05 0.0250 8.7E-04 5.9E-02 5.9E-01 0.015 0.0015

Arsenic 6.35 NA 0.0375 0.238 NA Regression 0.890 Regression 0.0357 4.2E-03 1.0E+00 1.7E+00 0.0040 0.0025

Cadmium 4.11 0.000100 Regression 1.35 0.461 Regression 25.5 Regression 0.554 2.1E-02 7.7E-01 9.1E-01 0.027 0.023

Chromium, total 20.1 NA 0.041 0.824 NA 0.306 6.15 Regression 2.10 4.9E-02 2.4E+00 2.8E+00 0.020 0.017

Copper 20.8 NA Regression 6.44 NA 0.515 10.7 Regression 11.9 2.2E-01 5.6E+00 6.8E+00 0.040 0.033

Manganese 2,465 0.0238 0.079 195 NA Regression 91.6 0.0205 50.5 2.2E+00 5.2E+01 6.5E+01 0.043 0.034

Molybdenum 3.45 NA 0.25 0.863 2.09 1 3.45 1 3.45 6.3E-02 2.6E-01 2.6E+00 0.24 0.024

Nickel 23.5 NA Regression 1.15 NA 1 23.5 Regression 3.40 7.9E-02 1.7E+00 2.7E+00 0.047 0.029

Selenium 0.841 0.000579 Regression 0.420 0.662 Regression 0.817 Regression 0.618 1.2E-02 1.4E-01 1.5E-01 0.081 0.080

Silver 0.132 NA 0.014 0.00185 0.0732 2.045 0.270 0.004 0.000528 2.0E-04 6.0E+00 6.0E+01 0.0000330 0.0000033

Thallium 0.185 NA 0.004 0.000740 0.0113 1 0.185 0.1124 0.0208 5.2E-04 3.7E-03 3.7E-02 0.14 0.014

Uranium 0.875 0.000529 0.0085 0.00744 0.162 1 0.875 1 0.875 1.6E-02 3.1E+00 6.1E+00 0.0052 0.0026

Vanadium 23.7 0.00140 0.00485 0.115 NA 0.042 0.994 0.0123 0.291 1.7E-02 4.2E+00 5.1E+00 0.0042 0.0034

Zinc 107 NA Regression 64.3 NA Regression 396 Regression 109 2.1E+00 7.5E+01 7.6E+01 0.028 0.028

Notes:
BAFS-P - bioaccumulation factor from soil to plants Body Weight: 13.6 kg

BAFS-I - bioaccumulation factor from soil to invertebrates Food Ingestion Rate (FIR): 4.2861 kg (dry wt)/day

BAFS-V - bioaccumulation factor from soil to terrestrial vertebrates FIR_Plants (2%): 0.0857 kg (dry wt)/day

CUP_SOIL - Upland Soil Concentration FIR_Inverts (2%): 0.0857 kg (dry wt)/day

CWATER - Surface Water Concentration FIR_Terrestrial Vertebrates (96%): 4.1147 kg (dry wt)/day

EPC - exposure point concentration FIR_Soil (2.8%): 0.1200 kg (dry wt)/day

HI - hazard index Water Ingestion Rate: 1.0371 L/day

HQ - hazard quotient Exposure Duration (ED): 1 unitless

LOAEL - lowest observed adverse effects level Site Utilization Factor (SUF): 0.0569 unitless

mg/kg - milligrams per kilogram Home range: 7,240 acres

mg/kg-day - milligrams per kilogram per day Exposure area: 412 acres

na - not available

NOAEL - no observed adverse effects level

TRV - toxicity reference value

a

b The abiotic media-to-biota bioconcentration factors were derived from sources listed in Table Table A4-15 and Table A4-16.
c

d

e

BAFS-V 
b

The abiotic media exposure point concentrations used in the Tier II Background Ecological Risk Assessment are equal to the lower of the maximum detected concentration or ProUCL recommended 95%, 

97.5% or 99% upper confidence limit on the mean concentration measured in samples collected from Background locations.  The measured plant concentration is equal to the lower of the maximum detected 

concentration or recommended 95%, 97.5%, or 99% upper confidence limit on the mean concentration detected in plant tissue collected from background locations.

EPC

CVERTEBRATE 
c

Exposure Parameters

TRV
Ecological Hazard

(mg/kg-day)

The ingestion dose for the coyote accounts for exposure to soil based upon terrestrial foraging habits as presented in Appendix Table A4-17, and uses measured plant tissue concentrations, where available, 

in preference to plant tissue concentrations modeled from upland soil.

The measured plant concentration is equal to the lower of the maximum detected concentration or recommended 95%, 97.5%, or 99% upper confidence limit on the mean concentration detected 

in plant tissue collected from background locations.

Table M-8

Tier II Background Ecological Hazard Calculations for the Coyote

EPC 
a

BAFS-P 
b

EPC

CPLANT 
c

Measured 

Plant 

Concentration 

BAFS-I 
b

EPC

CINVERT 
c

Ingestion 

Dose 
e

The plant (CPLANT), terrestrial invertebrate (CINVERT), and terrestrial vertebrate (CVERTEBRATE) concentrations were calculated from the soil concentration and the soil-to-biota bioconcentration factors. 



CRIP_SOIL CWATER CSEDIMENT NOAEL LOAEL

Constituent (mg/kg) (mg/L) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg-day) Low High

Antimony 5.50 NA 5.00 1 5.50 0.050 0.275 1 NA 5.00 2.8E-01 -- -- -- --

Arsenic NA NA 4.55 Regression NA NA NA Regression NA 1.60 7.7E-02 2.2E+00 3.6E+00 0.034 0.022

Cadmium 2.81 0.000100 2.29 Regression 18.8 Regression 0.463 Regression NA 1.95 2.4E-01 1.5E+00 2.4E+00 0.16 0.10

Chromium, total 27.9 NA 26.3 0.306 8.53 Regression 2.67 Regression NA 5.34 3.5E-01 2.7E+00 2.8E+00 0.13 0.12

Copper 18.5 NA 25.5 0.515 9.54 Regression 11.7 Regression NA 30.2 1.6E+00 4.1E+00 4.7E+00 0.39 0.34

Manganese NA 0.0238 405 Regression NA NA NA Regression NA 26.7 1.4E+00 1.8E+02 3.5E+02 0.0080 0.0041

Molybdenum 0.508 NA NA 1 0.508 1 0.508 NA NA NA 7.9E-03 3.5E+00 3.5E+01 0.0023 0.00022

Nickel 20.2 NA 19.7 1 20.2 Regression 3.17 Regression NA 8.51 5.9E-01 6.7E+00 1.2E+01 0.088 0.051

Selenium 1.12 0.000579 1.01 Regression 1.01 Regression 0.688 Regression NA 0.935 5.7E-02 2.9E-01 3.7E-01 0.20 0.16

Silver NA NA 0.241 2.045 NA NA NA 2.0450 NA 0.493 2.3E-02 2.0E+00 2.0E+01 0.011 0.0011

Thallium 0.333 NA 0.378 1 0.333 0.1124 0.0374 1 NA 0.378 2.1E-02 3.5E-01 3.5E+00 0.060 0.0060

Uranium 2.91 0.000529 2.37 1 2.91 1 2.91 1 NA 2.37 1.6E-01 1.6E+01 -- 0.0098 --

Vanadium 37.0 0.00140 33.0 0.042 1.55 0.0123 0.455 0.0420 NA 1.39 9.5E-02 3.4E-01 4.1E-01 0.28 0.23

Zinc 117 NA 107 Regression 408 Regression 110 Regression NA 167 1.2E+01 6.6E+01 6.7E+01 0.18 0.18

Notes:
BAFS-I - bioaccumulation factor from soil to terrestrial invertebrates Body Weight: 2.336 kg

BAFS-V - bioaccumulation factor from soil to terrestrial vertebrates (birds and mammals) Food Ingestion Rate (FIR): 0.145 kg (dry wt)/day

BAFSe-F - bioaccumulation factor from sediment to fish FIR_Terrestrial Inverts (12.5%): 0.0182 kg (dry wt)/day

CRIP_SOIL - Riparian Soil Concentration FIR_Terrestrial Vertebrates (12.5%): 0.0182 kg (dry wt)/day

CSEDIMENT - Sediment Concentration FIR_Upland Soil (0%): 0 kg (dry wt)/day

CWATER - Surface Water Concentration FIR_Fish (75%): 0.11 kg (dry wt)/day

EPC - exposure point concentration FIR_Riparian Soil (0%): 0 kg (dry wt)/day

HI - hazard index FIR_Sediment (0.7%): 0.00102 kg (dry wt)/day

HQ - hazard quotient Water Ingestion Rate: 0.104 L/day

LOAEL - lowest observed adverse effects level Exposure Duration (ED): 1 unitless

mg/kg - milligrams per kilogram Site Utilization Factor (SUF): 1 unitless

mg/kg-day - milligrams per kilogram per day Home range: 11 acres

na - not available Exposure area: 412 acres

NOAEL - no observed adverse effects level

TRV - toxicity reference value

a

b The abiotic media-to-biota bioconcentration factors were derived from sources listed in Table Table A4-15 and Table A4-16.
c

d The ingestion dose for the great blue heron accounts for exposure to soil based upon terrestrial foraging habits as presented in Table A4-17.

Table M-9

Tier II Background Ecological Hazard Calculations for the Great Blue Heron

EPC 
a

BAFS-I 
b

EPC

CINVERT 
c BAFS-V 

b
EPC

CVERTEBRATES 
c BAFSed-I 

b
EPC

CAQ INVERT 
c

The terrestrial invertebrate (CINVERT), terrestrial vertebrate (CVERTIBRATE), and aquatic invertebrate (CAQ INVERT) concentrations were calculated from the soil or sediment concentration and the soil or sediment-to-

biota bioconcentration factors. 

Exposure Parameters

Ingestion 

Dose 
d

TRV
Ecological Hazard

(mg/kg-day)

The abiotic media exposure point concentrations used in the Tier II Background Ecological Risk Assessment are equal to the lower of the maximum detected concentration or ProUCL recommended 95%, 

97.5% or 99% upper confidence limit on the mean concentration measured in samples collected from Background locations.

BAFW-I 
b



CUP_SOIL CWATER NOAEL LOAEL

Constituent (mg/kg) (mg/L) (mg/kg) (mg/kg) (mg/kg-day) Low High

Antimony 0.499 NA 1 0.499 0.05 0.0250 2.6E-03 -- -- -- --

Arsenic 6.35 NA Regression 0.890 Regression 0.0357 6.8E-03 2.2E+00 3.6E+00 0.0030 0.0019

Cadmium 4.11 0.000100 Regression 25.5 Regression 0.554 7.5E-02 1.5E+00 2.4E+00 0.051 0.032

Chromium, total 20.1 NA 0.306 6.15 Regression 2.10 1.6E-01 2.7E+00 2.8E+00 0.061 0.058

Copper 20.8 NA 0.515 10.7 Regression 11.9 8.4E-01 4.1E+00 4.7E+00 0.21 0.18

Manganese 2,465 0.0238 Regression 91.6 0.0205 50.5 4.8E+00 1.8E+02 3.5E+02 0.027 0.014

Molybdenum 3.45 NA 1 3.45 1 3.45 2.4E-01 3.5E+00 3.5E+01 0.069 0.0068

Nickel 23.5 NA 1 23.5 Regression 3.40 2.8E-01 6.7E+00 1.2E+01 0.041 0.024

Selenium 0.841 0.000579 Regression 0.817 Regression 0.618 4.4E-02 2.9E-01 3.7E-01 0.15 0.12

Silver 0.132 NA 2.045 0.270 0.0040 0.000528 4.8E-04 2.0E+00 2.0E+01 0.00024 0.000024

Thallium 0.185 NA 1 0.185 0.1124 0.0208 1.8E-03 3.5E-01 3.5E+00 0.0051 0.00051

Uranium 0.875 0.000529 1 0.875 1 0.875 6.1E-02 1.6E+01 -- 0.0038 --

Vanadium 23.7 0.00140 0.042 0.994 0.0123 0.291 3.3E-02 3.4E-01 4.1E-01 0.095 0.079

Zinc 107 NA Regression 396 Regression 109 8.0E+00 6.6E+01 6.7E+01 0.12 0.12

Notes:
BAFS-I - bioaccumulation factor from soil to terrestrial invertebrates Body Weight: 0.449 kg

BAFS-V - bioaccumulation factor from soil to terrestrial vertebrates Food Ingestion Rate (FIR): 0.049 kg (dry wt)/day

CUP_SOIL - Upland Soil Concentration FIR_Terrestrial Inverts (2%): 0.0010 kg (dry wt)/day

CWATER - Surface Water Concentration FIR_Terrestrial Vertebrates (98%): 0.0477 kg (dry wt)/day

EPC - exposure point concentration FIR_Upland Soil (0.7%): 0.00034 kg (dry wt)/day

HI - hazard index Water Ingestion Rate: 0.034 L/day

HQ - hazard quotient Exposure Duration (ED): 1 unitless

LOAEL - lowest observed adverse effects level Site Utilization Factor (SUF): 0.642 unitless

mg/kg - milligrams per kilogram Home range: 642 acres

mg/kg-day - milligrams per kilogram per day Exposure area: 412 acres

na - not available

NOAEL - no observed adverse effects level

TRV - toxicity reference value

a

b The abiotic media-to-biota bioconcentration factors were derived from sources listed in Table Table A4-15 and Table A4-16.
c

d The ingestion dose for the northern harrier accounts for exposure to soil based upon terrestrial foraging habits as presented in Appendix Table A4-15 and Table A4-16.

The abiotic media exposure point concentrations used in the Tier II Background Ecological Risk Assessment are equal to the lower of the maximum detected concentration 

or ProUCL recommended 95%, 97.5% or 99% upper confidence limit on the mean concentration measured in samples collected from Background locations.

The terrestrial invertebrate (CINVERT) and terrestrial vertebrate (CVERTIBRATE) concentrations were calculated from the soil concentration and the soil-to-biota bioconcentration 

factors. 

Ingestion 

Dose 
d

TRV
Ecological Hazard

(mg/kg-day)

Exposure Parameters

Table M-10

Tier II Background Ecological Hazard Calculations for the Northern Harrier

EPC 
a

BAFS-I 
b

EPC

CINVERT 
c BAFS-V 

b
EPC

CVERTEBRATES 
c



ATTACHMENT N – LIVESTOCK HAZARD CALCULATIONS 



CUP_SOIL CWATER NOAEL

Constituent (mg/kg) (mg/L) (mg/kg) (mg/kg) (mg/kg-day)

Aluminum NA 0.350 NA NA NA 6.1E-03 1.9E+00 0.0032

Antimony 10.9 NA Regression 0.371 NA 4.5E-03 5.9E-02 0.076

Arsenic 45.5 NA 0.0375 1.71 14.2 1.1E-01 1.0E+00 0.11

Barium NA 0.0950 NA NA NA 1.7E-03 5.2E+01 0.000032

Boron 34.7 0.0500 4.0000 139 50.8 3.9E-01 2.8E+01 0.014

Cadmium 167 0.00440 Regression 10.2 4.54 6.0E-02 7.7E-01 0.08

Chromium, total 594 NA 0.0410 24.4 12.3 1.8E-01 2.4E+00 0.076

Cobalt NA 0.00563 NA NA 0.279 9.8E-05 7.3E+00 0.000013

Copper 174 0.380 Regression 14.9 17.7 1.7E-01 5.6E+00 0.030

Manganese 5,180 2.63 0.0790 409 559 5.1E+00 5.2E+01 0.098

Mercury 0.892 NA Regression 0.361 0.127 1.1E-03 1.0E+00 0.0011

Molybdenum 48.7 NA 0.2500 12.2 425 3.2E+00 2.6E-01 12

Nickel 635 NA Regression 13.5 28.7 3.1E-01 1.7E+00 0.18

Selenium 209 2.84 Regression 185 366 2.9E+00 1.4E-01 20

Silver 14.4 NA 0.0140 0.202 0.429 5.4E-03 6.0E+00 0.00090

Thallium 3.68 NA 0.0040 0.0147 0.594 5.1E-03 3.7E-03 1.4

Uranium 87.1 0.0599 0.0085 0.740 0.679 1.9E-02 3.1E+00 0.0063

Vanadium 808 0.0430 0.0049 3.92 7.06 1.8E-01 4.2E+00 0.043

Zinc 1,810 NA Regression 308 250 2.2E+00 7.5E+01 0.029

Notes:

-- not available Body Weight: 510 kg

BAFS-P - bioaccumulation factor from soil to plants Food Ingestion Rate (FIR): 11.77 kg (dry wt)/day

CUP_SOIL - Upland Soil Concentration FIR_Plants (100%): 11.77 kg (dry wt)/day

CWATER - Surface Water Concentration FIR_Soil (2%): 0.2354 kg (dry wt)/day

EPC - exposure point concentration Water Ingestion Rate: 27.1 L/day

HI - hazard index Exposure Duration (ED): 0 unitless

HQ - hazard quotient Site Utilization Factor (SUF): 1 unitless

mg/kg - milligrams per kilogram Home range: -- acres

mg/kg-day - milligrams per kilogram per day Exposure area: 412 acres

mg/L - milligrams per liter

NOAEL - no observed adverse effects level

TRV - toxicity reference value

a

b The soil-to-plant bioconcentration factor was derived from sources listed in Table 4-15 and 4-16.
c The plant concentration (CPLANT) was calculated from the upland soil concentration and the soil-to-plant bioconcentration factor (BCFS-P).

d

e

Table N-1

Tier I Ballard Mine Livestock Hazard Calculations for the Beef Cattle

EPC 
a

BAFS-P 
b EPC

CPLANT 
c

Measured Plant 

Concentration 
d

Ingestion 

Dose 
e

TRV

(mg/kg-day)

The abiotic media exposure point concentrations used in the Tier I Livestock Risk Assessment are equal to the maximum detected concentrations measured in samples collected from 

those media at the Ballard Mine.  

The measured plant concentration is equal to the maximum concentration detected in plant tissue collected from Ballard Mine.

Ecological Hazard

Exposure Parameters

The ingestion dose for the Beef Cattle accounts for exposure to soil based upon terrestrial foraging habits as presented in Table 4-17, and uses measured plant tissue concentrations, 

where available, in preference to plant tissue concentrations modeled from upland soil.



CUP_SOIL CWATER NOAEL

Constituent (mg/kg) (mg/L) (mg/kg) (mg/kg) (mg/kg-day)

Aluminum NA 0.410 NA NA NA 7.2E-03 1.9E+00 0.0037

Antimony 0.854 NA Regression 0.0340 5.41 4.1E-02 5.9E-02 0.70

Arsenic 9.01 NA 0.0375 0.338 NA 3.9E-03 1.0E+00 0.0038

Barium NA 0.0850 NA NA NA 1.5E-03 5.2E+01 0.000029

Boron 22.3 0.0200 4.0 89.2 68.3 5.2E-01 2.8E+01 0.019

Cadmium 9.66 0.000100 Regression 2.15 1.95 1.6E-02 7.7E-01 0.021

Chromium, total 32.1 NA 0.041 1.32 NA 1.5E-02 2.4E+00 0.0062

Copper 30.6 ND Regression 7.51 NA 6.2E-02 5.6E+00 0.011

Manganese 3,990 0.0484 0.079 315 NA 3.0E+00 5.2E+01 0.058

Mercury 0.0507 NA Regression 0.0771 0.0876 6.7E-04 1.0E+00 0.00067

Molybdenum 3.45 NA 0.25 0.863 8.91 6.8E-02 2.6E-01 0.26

Nickel 32.2 NA Regression 1.45 NA 1.6E-02 1.7E+00 0.0094

Selenium 2.00 0.00100 Regression 1.09 7.28 5.6E-02 1.4E-01 0.39

Silver 0.251 NA 0.014 0.00351 0.598 4.6E-03 6.0E+00 0.00076

Thallium 0.293 NA 0.004 0.00117 0.0257 2.4E-04 3.7E-03 0.065

Uranium 1.61 0.00120 0.0085 0.0137 0.162 1.5E-03 3.1E+00 0.00049

Vanadium 36.8 0.00620 0.0049 0.178 NA 7.0E-03 4.2E+00 0.0017

Zinc 148 NA Regression 77.0 NA 6.1E-01 7.5E+01 0.0080

Notes:

-- not available Body Weight: 510 kg

BAFS-P - bioaccumulation factor from soil to plants Food Ingestion Rate (FIR): 11.77 kg (dry wt)/day

CUP_SOIL - Upland Soil Concentration FIR_Plants (100%): 11.77 kg (dry wt)/day

CWATER - Surface Water Concentration FIR_Soil (2%): 0.2354 kg (dry wt)/day

EPC - exposure point concentration Water Ingestion Rate: 27.1 L/day

HI - hazard index Exposure Duration (ED): 0 unitless

HQ - hazard quotient Site Utilization Factor (SUF): 1 unitless

mg/kg - milligrams per kilogram Home range: -- acres

mg/kg-day - milligrams per kilogram per day Exposure area: 412 acres

mg/L - milligrams per liter

NOAEL - no observed adverse effects level

TRV - toxicity reference value

a

b The soil-to-plant bioconcentration factor was derived from sources listed in Table 4-15 and 4-16.
c The plant concentration (CPLANT) was calculated from the upland soil concentration and the soil-to-plant bioconcentration factor (BCFS-P).

d

e

(mg/kg-day)

The abiotic media exposure point concentrations used in the Tier I Background Livestock Risk Assessment are equal to the maximum detected concentrations measured in samples 

collected from those media at background locations.

The measured plant concentration is equal to the maximum concentration detected in plant tissue collected from background locations.

Exposure Parameters

The ingestion dose for the Beef Cattle accounts for exposure to soil based upon terrestrial foraging habits as presented in Table 4-17, and uses measured plant tissue concentrations, 

where available, in preference to plant tissue concentrations modeled from upland soil.

Table N-2

Tier I Background Livestock Hazard Calculations for the Beef Cattle

EPC 
a

BAFS-P
b

EPC

CPLANT 
c

Measured Plant 

Concentration 
d

Ingestion 

Dose 
e

TRV
Ecological 

Hazard



CUP_SOIL CWATER NOAEL LOAEL

Constituent (mg/kg) (mg/L) (mg/kg) (mg/kg) (mg/kg) (mg/kg-day) High Low

Molybdenum 20.0 NA 0.25 5.00 5.00 18.3 1.4E-01 2.6E-01 2.6E+00 0.55 0.055

Selenium 53.5 2.84 Regression 41.1 41.15 39.7 3.6E-01 1.4E-01 1.5E-01 2.5 2.5

Thallium 1.20 NA 0.0040 0.00480 0.00 0.134 1.2E-03 3.7E-03 3.7E-02 0.32 0.032

Notes:

-- not available Body Weight: 510 kg

BAFS-P - bioaccumulation factor from soil to plants Food Ingestion Rate (FIR): 11.77 kg (dry wt)/day

CUP_SOIL - Upland Soil Concentration FIR_Plants (100%): 11.77 kg (dry wt)/day

CWATER - Surface Water Concentration FIR_Soil (2%): 0.2354 kg (dry wt)/day

EPC - exposure point concentration Water Ingestion Rate: 27.1 L/day

HI - hazard index Exposure Duration (ED): 0 unitless

HQ - hazard quotient Site Utilization Factor (SUF): 1 unitless

LOAEL - lowest observed adverse effects level Home range: -- acres

mg/kg - milligrams per kilogram Exposure area: 412 acres

mg/kg-day - milligrams per kilogram per day

mg/L - milligrams per liter

NOAEL - no observed adverse effects level

TRV - toxicity reference value

a

b The soil-to-plant bioconcentration factor was derived from sources listed in Table 4-15 and 4-16.
c The plant concentration (CPLANT) was calculated from the upland soil concentration and the soil-to-plant bioconcentration factor (BCFS-P).

d

e

Table N-3

Tier II Ballard Mine Livestock Hazard Calculations for the Beef Cattle

EPC 
a

BAFS-P 
b

EPC

CPLANT 
c

EPC

CPLANT 
c

Measured Plant 

Concentration 
d

Ingestion 

Dose 
e

TRV
Ecological Hazard

(mg/kg-day)

Exposure Parameters

The abiotic media exposure point concentrations used in the Tier II Livestock Risk Assessment are equal to the lower of the maximum detected concentration or ProUCL 

recommended 95%, 97.5% or 99% upper confidence limit on the mean concentration measured in samples collected from the Ballard Mine.

The measured plant concentration is equal to the lower of the maximum detected concentration or ProUCL recommended 95%, 97.5% or 99% upper confidence limit on the 

mean concentration detected in plant tissue collected from Ballard Mine.

The ingestion dose for the Beef Cattle accounts for exposure to soil based upon terrestrial foraging habits as presented in Table 4-17, and uses measured plant tissue 

concentrations, where available, in preference to plant tissue concentrations modeled from upland soil.



CUP_SOIL CWATER NOAEL LOAEL

Constituent (mg/kg) (mg/L) (mg/kg) (mg/kg) (mg/kg-day) Low High

Molybdenum 3.45 NA 0.25 0.863 2.09 1.6E-02 2.6E-01 2.6E+00 0.063 0.0063

Selenium 0.841 0.000579 Regression 0.420 0.662 5.2E-03 1.4E-01 1.5E-01 0.036 0.036

Thallium 0.185 NA 0.004 0.000740 0.0113 1.1E-04 3.7E-03 3.7E-02 0.031 0.0031

Notes:

-- not available Body Weight: 510 kg
BAFS-P - bioaccumulation factor from soil to plants Food Ingestion Rate (FIR): 11.77 kg (dry wt)/day

CUP_SOIL - Upland Soil Concentration FIR_Plants (100%): 11.77 kg (dry wt)/day

CWATER - Surface Water Concentration FIR_Soil (2%): 0.2354 kg (dry wt)/day

EPC - exposure point concentration Water Ingestion Rate: 27.1 L/day

HI - hazard index Exposure Duration (ED): 0.33 unitless

HQ - hazard quotient Site Utilization Factor (SUF): 1 unitless

LOAEL - lowest observed adverse effects level Home range: -- acres

mg/kg - milligrams per kilogram Exposure area: 412 acres

mg/kg-day - milligrams per kilogram per day

mg/L - milligrams per liter

NOAEL - no observed adverse effects level

TRV - toxicity reference value

a

b The soil-to-plant bioconcentration factor was derived from sources listed in Table Table A4-15 and Table A4-16.
c The plant concentration (CPLANT) was calculated from the upland soil concentration and the soil-to-plant bioconcentration factor (BCFS-P).

d

e

Ecological Hazard

(mg/kg-day)

Exposure Parameters

The abiotic media exposure point concentrations used in the Tier II Background Livestock Risk Assessment are equal to the lower of the maximum detected 

concentration or ProUCL recommended 95%, 97.5% or 99% upper confidence limit on the mean concentration measured in samples collected from Background 

locations.

The measured plant concentration is equal to the lower of the maximum detected concentration or recommended 95%, 97.5%, or 99% upper confidence limit on the 

mean concentration detected in plant tissue collected from background locations.

The ingestion dose for the Beef Cattle accounts for exposure to soil based upon terrestrial foraging habits as presented in Table A4-17, and uses measured plant 

tissue concentrations, where available, in preference to plant tissue concentrations modeled from upland soil.

Table N-4

Tier II Background Livestock Hazard Calculations for the Beef Cattle

EPC 
a

BAFS-P
b

EPC

CPLANT 
c

Measured Plant 

Concentration 
d

Ingestion 

Dose 
e

TRV
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1.0 INTRODUCTION 

This technical memorandum has been prepared to describe the Ballard Mine Shop Area 

Investigation activities and provide results of those activities.  The investigation was 

conducted in July 2011, throughout the Ballard Mine Shop Area (the Shop or Shop Area) 

located in the southwest portion of the Ballard Mine (the Ballard Site) (Figure 1-1).  This 

investigation was performed as part of the characterization of the three historic P4 

Production (P4) phosphate mines (i.e., the Ballard, Henry, and Enoch Valley Mines 

collectively known as “the Sites”) in southeastern Idaho.  This technical memorandum has 

been prepared in conjunction with, and is attached to, the Remedial Investigation Report for P4’s 

Ballard Mine (the Ballard Mine RI) (MWH, 2013).   

 

This document has been prepared by MWH Americas, Inc. (MWH) on behalf of P4, in 

accordance with the requirements of the Administrative Settlement Agreement and Order 

on Consent/ Consent Order for Remedial Investigation/Feasibility Study (2009 AOC/CO; 

USEPA, 2009).  The 2009 AOC/CO is a voluntary agreement between P4 and the United 

States Environmental Protection Agency (USEPA), the Idaho Department of 

Environmental Quality (IDEQ), the United States Department of Agriculture, Forest 

Service (USFS), the U.S. Department of the Interior (DOI), Bureau of Land Management 

(BLM), the Shoshone-Bannock Tribes (Tribes), collectively referred to as the “Agencies and 

Tribes” or A/Ts.     

 

The background and objectives of the Ballard Mine Shop Area Investigation are presented in 

Sections 1.1 and 1.2 below.  Detailed information related to specific field investigation tasks 

is presented in Section 2.0 - Field Investigation.  Results and interpretations and 

recommendations are provided in Section 3.0 - Results and Section 4.0 - Interpretations 

and Recommendations, respectively.  The references are provided in Section 5.0.  Three 

appendices are attached: Appendix A - Boring Logs; Appendix B - Comprehensive 

Data Tables; and, Appendix C - Data Validation and Laboratory Reports. 
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1.1 Background  

The Ballard Mine Shop Area (Shop Area) was operated as a maintenance shop for heavy 

trucks and mining equipment from approximately 1952 to 1989 for both the Ballard and 

Henry Mines.  Since the Henry Mine closure in 1989, the shop has been used intermittently 

for storage.  The former garage/shop building is still present.  This shop is accessed through 

bay doors located on the east and west sides of the building (refer to Figure 1-1).  

 

The shop is built on a concrete foundation and has a concrete floor and with dimensions of 

approximately 120 feet by 120 feet.  This building continues to be used by P4 and its mining 

contractor, Degerstrom Ventures, to store vehicles, construction, maintenance materials, and 

other miscellaneous items.  An unused office building was located south west of the Shop 

building. There are several small sheds (both open and closed) around the Shop area that are 

used to store drill core, reclamation equipment, flammable materials and other miscellaneous 

items.  The Shop Area also is used for a slag storage and two stockpiles are located in the 

area (refer to Figure 1-1).  The slag is used for road repairs and also has been used as the 

road base in the Shop Area.  Slag has been the base material around the shop since the 

1950’s and additional slag is put down as needed.   

 

Historical shop operations in the 1952 to 1989 time period included vehicle and equipment 

routine maintenance (e.g., oil and other fluid changes), overhauls, and welding.  Organic 

materials that may have been associated with these activities conducted in the Shop Area 

include motor oil, grease, transmission fluids, hydraulic fluids, diesel fuel, gasoline, and 

degreasing solvents.  The Shop building contains both a grease pit and grated floor sump 

(refer Figure 1-1 for approximate locations within the building).  

 

Transformers are present in two locations in the Shop Area.  As shown on Figure 1-1, three 

transformers are located on an elevated platform just south of the shop building.  In 

addition, to the west of the shop building, another larger transformer is located on a fenced, 

concrete pad.  There has been some limited sampling of the large transformers located on 

the pad to the west of the mine shop.  As of 1995, the polychlorinated biphenyls (PCB) 
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levels were very low to not detectable in the transformer oils.  However, there is no 

information on the three elevated transformers.   

 

Three underground storage tanks (USTs) were located northwest of the shop building (refer 

to Figure 1-1).  Two of USTs stored 3,000 and 4,000 gallons of oil and the third tank stored 

4,000 gallons of gasoline. These USTs were closed in October 1991 under the State of Idaho 

UST program (IDEQ, 1991).  As part of the UST closure, total petroleum hydrocarbons 

(TPH) contamination was discovered.  The TPH contamination was likely a result of 

surficial spills during refueling operations and underground pipe leakage.  The contamination 

was found to extend out horizontally from the north side of the shop building in a pattern 

approximately 100 feet wide, 57 feet long and nine feet deep (Ankrum, 1991) as depicted on 

Figure 1-1.  As approved by IDEQ, the contaminated soil was excavated in 1992 and land 

farmed until TPH levels were below IDEQ 100 mg/kg cleanup goal.  The UST site was 

closed in 2003 according to the IDEQ website 

(http://www.deq.idaho.gov/Applications/USTLUST/index.cfm?site=facility&facilitypk=35

75). 

The current conceptual understanding and relevant data from the Ballard Site being 

investigated under the Ballard Mine RI/FS are presented in Section 3.0 of the Ballard, Henry 

and Enoch Valley Mines Remedial Investigation and Feasibility Study Work Plan (RI/FS Work Plan; 

MWH, 2011a).  Ballard Site characterization completed prior to the Shop Area investigation 

had focused on inorganic (e.g., metals) analytes in media such as soil, sediment, surface 

water, and groundwater around the Ballard Site.  However, during the A/T review of the 

RI/FS Work Plan the A/Ts identified the Ballard Mine Shop Area as a data gap, because it 

had not been investigated for potential organic contamination in soil or groundwater.  As a 

result, P4 agreed to collect additional soil and groundwater samples to confirm the current 

conceptual model for the Shop Area. 

 

The Ballard Mine Shop Area currently is being used for construction offices and staging for 

facility construction at the nearby Blackfoot Bridge Mine.  The former office building was 

removed as well as one small shed.  The office building had fallen into such disrepair that it 

was no longer usable.  None of the current uses affect the environmental conditions at the 
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Shop, and the use of the Shop is expected to end in 2013.  A temporary office building, 

located on undisturbed ground southeast of the Shop Area, was constructed in late 2013 and 

will be used as the primary office for Blackfoot Bridge operations. 

1.2 Objectives 

The overall objective of the Ballard Mine Shop Area investigation was to assess the potential 

for soil and groundwater contamination sources associated with organic compounds used 

and stored during its operating history.  A specific objective of the investigation was to 

assess potential source areas by collecting soil samples at locations where contamination was 

most likely (e.g., biased sampling).  However, not all potential source locations were readily 

accessible or known.  Therefore, groundwater sampling also was necessary and conducted 

with the objective to assess if sources within the Shop are contributing organic 

contamination to groundwater beneath the Ballard Site.  The specifics of the investigation 

objectives and development of the investigation are provided in the Ballard Shop Investigation 

Sampling and Analysis Plan (SAP; MWH, 2011b) included as an appendix to the RI/FS Work 

Plan.  The development of the investigation plan was supported by the Data Quality 

Objectives (DQO) process as presented in the SAP. 
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2.0 FIELD INVESTIGATION 

To assess the potential for contamination in the Shop Area, soil samples were collected at 

locations around the perimeter of the shop and at other locations of potential contamination 

(e.g., former electrical facilities with transformers).  However, not all potential source areas 

associated with the Shop Area could be readily investigated, and some sources may be 

unknown.  Therefore, groundwater grab samples also were collected from the shallow 

alluvial aquifer in several boreholes to directly assess potential impacts to the alluvial 

groundwater system and to test for the presence of uninvestigated or unidentified sources.   

 

The groundwater samples were one-time grab samples collected from one upgradient and 

two downgradient locations in the Shop Area.  In addition, one existing well MBW011, 

located further downgradient, was sampled.  Piezometric data from two monitoring events 

in 2010 also were collected to help verify the groundwater flow direction. 

Soil and groundwater sampling locations for the Shop Area investigation are provided on 

Figure 2-1.  The map includes the existing facilities and other features around the Shop Area.  

The investigation and sample collection is described below. 

2.1 Facility Inspection  

On January 27, 2011, the Ballard Mine Shop Area and buildings were inspected by MWH 

and P4.  Two key features were identified in the Shop building – a grease pit in the northeast 

corner, and a grated floor sump in the southern portion of the Shop.  These locations are 

shown on Figure 2-1.  This information was used in development of the DQOs and field 

sampling program documents in the SAP (MWH, 2011b).  Other key items noted were the 

transformer locations and obvious soil and concrete staining. 

2.2 Soil Borings   

Hydrocarbon and Solvent Investigation.  Four soil boring locations (SB-01 to SB-04) 

were originally proposed around the shop building outside of the concrete apron as shown 
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on Figure 2-1 to investigate the potential for hydrocarbon and solvent contamination.  

However, during the drilling of SB-04, high Photo Ionization Detector (PID) readings 

prompted an internal discussion and the subsequent addition of four additional soil boring 

locations (SB-08 to SB-11) to help define the extent of potential soil contamination as 

supported by the elevated PID readings.     

 

The original soil boring locations of SB-02 and SB-04 were drilled on the west and east sides 

of the building outside of the bay doors and soil boring locations SB-01 and SB-03 were 

drilled on the north and south sides of the building, respectively.  The high PID readings in 

SB-04 resulted in three more boring locations (SB-08 to SB-10) being added on the west side 

of the building.  These boring locations were determined in the field by stepping out from 

SB-04 until the PID readings decreased to background.  One additional sample boring (SB-

11) was also added on the east side of the building, in front of a second bay door and cement 

slab, for verification.  The descriptions of the borings including depths and PID readings are 

provided in Table 2-1. 

 

PCB Investigation.  Two soil boring locations (SB-05 and SB-06) were drilled and sampled 

at locations underlying the current transformers to the south and west of the main shop 

building.  Soil samples collected from these borings were specifically analyzed for PCBs 

(refer to Figure 2-1 and Table 2-1). 

2.3 Soil Sampling 

Hydrocarbon and Chlorinated Solvent Sampling - The investigation for hydrocarbon 

and chlorinated solvent-related organic compounds was conducted using soil borings located 

around the shop building.  The proposed soil boring locations where soil, and in some cases 

groundwater samples, were collected are depicted on Figure 2-1.  Details regarding the 

general methods and procedures used for the collection and analysis of the soil and 

groundwater samples is summarized below and provided in more detailed in the SAP 

(MWH, 2011b). 

 

MWH  NOVEMBER 2013 
BALLARD MINE SHOP AREA INVESTIGATION  
DRAFT - TECHNICAL MEMORANDUM 
P4 PRODUCTION BALLARD MINE RI 2-2 



 

The eight borings installed during the investigation were drilled using a hollow stem auger 

for the collection of soil and in some cases groundwater samples from locations SB-01, SB-

02, SB-03, SB-04, SB-08, SB-09, SB-10, and SB-11.  Over much of the Shop Area, the 

original ground surface is covered in slag that was placed early in the shop’s operation and 

continually when needed during the Shop operation.  Depending on the location of the 

boring, the slag could be a coarse material that allowed much of a surface spill to infiltrate to 

the native soil.  Therefore, the first samples were collected at the native soil/slag interface, 

which was originally assumed to be approximately six to 12 inches below the ground surface 

(bgs), but was determined in the field to be anywhere from two to 10 feet bgs.  The soils in 

each drive of the split-spoon sampler were logged according to the Unified Soil 

Classification System (USCS).  Soil boring field logs are provided in Appendix A.   

 

A second sample in each boring was collected at a depth of approximately three to four feet 

below the native soil/slag interface or based on PID readings, odor, or staining of the soil 

contained in the split spoon sampler from that core interval.  The procedures were as 

follows:  

 

• Following extraction of the soil core from the borehole and prior to collecting the 

second soil sample, the soil in the split-spoon sampler was screened with a PID and 

the result recorded (refer Table 2-1).   

 

• If the PID results indicated contamination was higher in one section of the soil core 

sample, the second soil sample was collected from the area with the highest PID 

reading and the depth was noted on the sample ID (and in the log book).   

 

• If significant organic vapors were detected above background by the PID at five feet 

below the native soil/slag interface, then a third soil sample was collected at a depth 

of nine to 10 feet below the native soil/slag interface.   
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• If significant contamination was detected in the 10 foot interval, then the borehole 

was continuously cored until no PID readings, visual staining, or odors were 

observed or groundwater was encountered.   

 

• A fourth and final soil sample was collected just beneath the identified 

contamination or just above the water table (i.e., capillary fringe) to confirm the 

vertical extent of contamination.   

 

Therefore, a minimum of two samples and a maximum of four soil samples were collected 

from each boring and submitted to the laboratory for analysis (see Table 2-1 for depths).  As 

discussed further below, following collection of the soils samples, SB-01 and SB-03 were 

extended to groundwater for collection of groundwater samples and water level data.         

 

The soil samples from these borings were packaged and submitted to the laboratory for 

volatile organic compounds (VOCs; EPA Method 8260B) and semi-volatile organic 

compounds (SVOCs; EPA Method 8270C) analyses.  A list of specific compounds in the 

analytical suite and associated screening levels are provided in Tables 2-2, 2-3 and 2-4.  Soil 

samples for VOC analysis were collected immediately upon retrieval from the soil boring 

core, using an Encore sampler, in accordance with U.S. EPA Method 5035A.  

Approximately 5 grams (g) of sample was collected and placed in a sample vial that 

contained preservative solution.  Both VOCs and SVOCs samples were placed in a cooler 

with ice and stored at 4°C for transport to a laboratory following chain-of-custody protocol.  

Again, specific details regarding the methods and procedures to be used for the collection 

and analysis of the soil samples are provided in the SAP (MWH, 2011b). 

 

PCBs Sampling - Shallow soil samples were collected from soil borings installed in the two 

identified transformer locations.  Soil borings (SB-05 and SB-06) are located next to the 

transformer areas to the west and south of the shop building as depicted on Figure 2-1.  The 

initial soil sample in each boring was collected at the native soil interface at a depth of one 

feet bgs in SB-05 and five feet bgs in SB-06.  A second soil sample was collected at a depth 

approximately four to five feet below the native soil interface.  If significant contamination 
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was detected in the second sample then the borehole was continuously cored until no PID 

readings, visual staining, or odors were observed or groundwater was encountered.  A third 

sample was not necessary for SB-05.  However, a third soil sample was collected just beneath 

the identified contamination from SB-06 at a depth 22 feet.  The soil samples collect in these 

two borings were analyzed for PCBs using EPA Method 8082.   

2.4 Well Installation 

Groundwater Investigation (Hydrocarbon and Chlorinated Solvent) - Groundwater 

samples were collected from three Temporary Monitoring Points (TMPs) that were installed 

in SB-01, SB-03, and SB-07, as well as, from the existing alluvial well MBW011.  As 

discussed above, soil samples were also collected from two of these TMP locations, SB-01 

and SB-03.  The soil was continuously logged at all boring locations, according to the USCS, 

to its total depth to record the general stratigraphy of the Shop Area.  All of the TMPs were 

installed across the uppermost alluvial water table.  Because it is assumed to be an 

unconfined groundwater system, the TMPs were constructed using a 20-foot length of 

screen with approximately ten feet above the water table and ten feet below the water table.  

The installation depth chosen for the screen is based on the assumption that the water table 

might decrease substantially from spring’s high to the low water level, which would be 

expected in the early fall. 

 

The TMPs were constructed similar to monitoring wells (see Table 2-5); however, their 

primary purpose was for the measurement of water levels so that groundwater flow in the 

Shop Area can be evaluated.  The TMPs are designed to be abandoned as soon as possible 

after water level data has been collected but as of now they have not been abandoned.  The 

TMPs are constructed so that if needed, they can be converted to monitoring wells.  The 

TMPs are still in place and will be abandoned at a later date.   

 

Water levels were collected immediately following the installation of the TMPs (Table 2-6).  

The TMPs were surveyed and an additional round of water levels was collected in 

November 2011 so that the groundwater flow direction(s) and any seasonal variation could 

be evaluated.  This evaluation was used to confirm the suitability of the groundwater samples 

MWH  NOVEMBER 2013 
BALLARD MINE SHOP AREA INVESTIGATION  
DRAFT - TECHNICAL MEMORANDUM 
P4 PRODUCTION BALLARD MINE RI 2-5 



 

collected at the TMP locations for evaluating possible groundwater contamination in Shop 

Area (i.e., the locations are in a downgradient position).  This is discussed in Section 3.2. 

2.5 Groundwater Sampling 

Groundwater samples were collected from three TMPs installed around the main shop 

building (SB-01, SB-03, and SB-07).  The samples were originally collected between July 20 

and 27, 2011.  However, several bottles were broken in transit to the lab, and TMPs SB-01 

and SB-03 were resampled on August 5, 2011. Groundwater samples were collected from: 

 

• The soil boring installed on the north side of the building (SB-01).  This is an 

upgradient location with respect to groundwater flow.  However, this boring location 

is within the area investigated and remediated during the 1991 TPH project at the 

Ballard Mine Shop Area.   

 

• The TMP installed south of the Shop itself (SB-03) and the third to the west (SB-07) 

and both of these locations.  It was expected that one or both of these locations are 

immediately downgradient of the Shop Area and would detect any contaminants in 

groundwater from the former USTs, as well as any leaks and/or spills inside the 

shop.  

 

• An existing alluvial groundwater monitoring well located downgradient of the Shop 

Area (MBW011), as depicted on Figure 2-1.   

 

Groundwater samples collected from these TMPs and the monitoring well were analyzed to 

determine if there are chlorinated solvents or other risk-related organic chemicals (i.e., VOCs 

by EPA Method 8260B and SVOCs by EPA Method 8270C) present in the groundwater.  

The complete list of analytes is provided on Tables 2-2, 2-3 and 2-4 and the sample locations 

are identified on Figure 2-1.  Field measurements for all groundwater samples are presented 

in Table 2-7.  Water levels from MBW011, the TMPs, as well as, MW-15A were also 

measured and used to evaluate the shallow groundwater flow near the Shop Area (see Table 

2-6).
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3.0 RESULTS 

Soil and groundwater samples were collected as described in the previous section.  The 

discussion herein focuses on the organic compounds that were detected.  Complete 

analytical results, including the results for compounds detected below reporting limits (RLs) 

are provided in the Appendix B data tables.  The laboratory data and validation reports are 

included in Appendix C. 

3.1 Soil 

The organic compound results for the soil samples collected are presented in Appendix B-1. 

This appendix includes the results for all the compounds that were analyzed.  In this section, 

only those compounds that were detected are discussed and presented in Table 3-1.  The 

detected results are compared to screening levels.  The first screening levels used are from 

the State of Idaho Risk Evaluation Manual for Petroleum Releases (Table A7-1 Screening 

Level Concentrations for Soil, Direct Contact, Draft; IDEQ, 2012.  If a concentration for a 

specific compound is not provided in the IDEQ document, then a value from USEPA RSLs 

for Chemical Contaminants at Superfund Sites Residential Soil (USEPA, 2010) was utilized.  

If a screening level for the compound is not available from either document, then is noted 

that a screening level is not available.  

 

Organic compounds were detected in the borings.  However, no organic compounds 

detected in soil exceeded their individual screening criteria as shown in Table 3-1.   

 

Detected concentrations of compounds in SB-01, SB-02 and SB-03 only exceeded the RL 

for a few compounds including: 1,2,4-trimethylbenzene and 1,3,5- trimethylbenzene in SB-

01 at 8 to 9 feet.  Soil boring SB-02 has a low-level detection of 1,1,1-trichloroethane at 

approximately twice the method detection limit (MDL) in the soil sample collected from 4 to 

5 feet (below native ground surface).  In both SB-01 and SB-02, the detections were below 

the RL in the deeper soil sample (15 to 16 feet in SB-01 and 9 to 10 feet in SB-02).  Soil 

boring SB-03 had a low-level detection of acetone in both the 13 to 14-foot and 22 to 23-
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foot samples at 61.1 and 66.3 µg/kg, respectively.  However, these concentrations are well 

below the screening level for acetone (61,000,000 µg/kg).  The compound 2-butanone 

(MEK) also was detected in the 22 to 23-foot interval of SB-03 at a low concentration (12.1 

µg/kg).  

 

The concentrations of organic compounds in soil boring SB-04 were somewhat higher than 

SB-01 through SB-03, but still well below screening criteria.  Concentrations above the RL in 

the 8 to 9-foot sample interval were 1,2,4-trimethylbenzene, 1,3,5- trimethylbenzene, 2-

butanone, acetone, and cis-1,2-dichloroethene (Table 3-1) and with the exception of cis-1,2-

dichloroethene had decreased to below the RL in the 18 to 19-foot sample interval .  

However, because of visual and PID field indications in boring SB-04, three additional 

borings were advanced.   

 

While visual and PID indications of organics in borings SB-08, SB-09 and SB-10 were 

generally less than borings SB-04, the number of compounds detected was higher, but all 

again are well below screening criteria (Table 3-1).  Concentrations generally decreased with 

depth and were generally lower in SB-10.  VOCs that were detected include: 1,2,4-

trimethylbenzene, 1,3,5-trimethylbenzene, xylenes, ethylbenzene, n-butylbenzene, n-

propylbenzene, naphthalene, and p-isopropyltoluene.  In addition to the VOCs detected, 

several SVOCs were detected above the RLs including: 2-methylnaphthalene, acenaphthene, 

fluorine, naphthalene, phenanthrene, and pyrene (Table 3-1)but again, all these 

concentrations are well below screening levels. 

 

Soil boring SB-11 was advanced on the east side of the shop building to verify the 

observations in SB-02.  Concentrations in the soil from this boring also were below the RLs 

with the exception of low concentrations of 1,1,1-trichloroethane (12.9 µg/kg maximum at a 

depth of 5 to 5.5 feet). 

 

Borings SB-05 and SB-06 were advanced to investigate the potential for PCB contamination 

at transformer locations.  No PCBs were detected at either location. 
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3.2 Groundwater 

Both potentiometric and water quality data were collected from the Ballard Mine Shop Area.  

Potentiometric data were collected from the three TMPs (SB-01, SB-03 and SB-07), and 

monitoring wells MW-15A and MBW011.  Water quality data are provided from 

groundwater samples collected from these TMPs and MBW011.   

3.2.1 Potentiometric Conditions 

The potentiometric surface in the shallow alluvial aquifer beneath the Shop Area was 

monitored in the three monitoring wells (SB-01, SB-03 and SB-07).  In addition, two alluvial 

monitoring wells, located near the Shop Area, were used to further assess the groundwater 

conditions in the area.  Water levels in monitoring wells, MW-15A and MBW011, were also 

collected in July 2011.  These monitoring wells are located 700 to 1000 feet from the Ballard 

Mine Shop Area, respectively.  Water level data collected in late July and early November 

2011 are presented in Table 2-6.   

 

The potentiometric contours are depicted in Figures 3-1 for July 2011 and Figure 3-2 for 

November 2011.  These data indicate a southwest to a west-southwest groundwater flow 

direction beneath the Ballard Mine Shop Area.  This was the flow direction predicted based 

on the topography and the general conceptual model for alluvial groundwater flow at the 

Ballard Site as presented in the RI/FS Work Plan and Mine Shop SAP (MWH, 2011a & b, 

respectively).  Data were collected in July 2011 for MW-15A and MBW011 in conjunction 

with the Shop Area investigation.  The inclusion of these data helps confirm the flow 

gradient beneath the Shop Area, but suggests that groundwater flow is slightly more 

westward away from the immediate Shop Area (Figure 3-1). 

 

The most notable difference between the early summer and late fall data is that the 

potentiometric gradient is steeper in the early summer when compared to the late fall 

presumably following the spring recharge event.  The gradient in July 2011 was 

approximately 0.044 and 0.025 in November 2011.  Hydraulic conductivity testing results 

from monitoring wells MW-15A and MBW011 indicated hydraulic conductivities in the 

alluvium near the Ballard Mine shop of 0.4 to 1 feet/day, respectively (MWH, 2011a).  This 
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indicates that the average linear flow velocity in the Ballard Mine Shop Area ranges from 

approximately 0.04 to 0.2 feet/day (15 to 64 feet/year) assuming an effective porosity of 

0.25. Because of attenuation (compound sorption and degradation) the actual transport 

velocity is likely less than the calculated average linear velocity. 

3.2.2 Water Quality 

The organic compound results for the groundwater samples collected are presented in 

Appendix B-2.  This appendix includes the results for all the compounds that were analyzed.  

In this section, only those compounds that were detected are discussed and presented in 

Table 3-2.  The detected results are compared to screening levels.  The first screening levels 

used are from the State of Idaho Ground Water Quality Rule (IDAPA 58.01.11).  

If a concentration for a specific compound is not provided in the IDEQ rule, then a value 

from State of Idaho Risk Evaluation Manual for Petroleum Releases (Table A7-1 Screening 

Level Concentrations for Groundwater Ingestion, Draft; IDEQ, 2012).  Then if a value is 

not available from those two sources, USEPA RSLs for Chemical Contaminants at 

Superfund Sites Tap Water (USEPA, 2010) are consulted.  If a screening level for the 

compound is not available from either document, then is noted that a screening level is not 

available.  

 

Seven volatile compounds were detected above the MDLs in the TMPs as shown in Table 3-

2.  However, of these only 1,1,1-trichloroethane (SB-03) and tetrachloroethene (PCE) (SB-

07) were detected above the RL.  The concentrations of 1,1,1-trichloroethane in SB-03 (9.49 

to 12.6 µg/L) were well below the screening criteria of 200 µg/L.  However, the 

concentration of PCE in SB-07 (6.98 µg/L) was just above the screening criteria of 5 µg/L. 

 

One semi-volatile compound was detected.  A concentration of 16.5 µg/L bis(2-ethylhexyl) 

phthalate was detected in MBW011.  This concentration is above the screening level of 4.8 

µg/L.  However, MBW011 had no other detected concentrations of organic compounds and 

MBW011 is well away from any potential sources of organic contamination with the possible 

exception of the Ballard Mine Shop Area.  Bis(2-ethylhexyl) phthalate was not detected in 

any other soil or groundwater sample collected during the investigation.  It is suspected that 

MWH  NOVEMBER 2013 
BALLARD MINE SHOP AREA INVESTIGATION  
DRAFT - TECHNICAL MEMORANDUM 
P4 PRODUCTION BALLARD MINE RI 3-4 



 

the detected concentration of bis(2-ethylhexyl) phthalate is a field or laboratory contaminant, 

and the concentration did not originate from groundwater at the Ballard Shop or Site. 

3.3 Data Quality 

Third party data verification was performed on all laboratory analyses.  Data verification is 

the process of evaluating the quality control (QC) parameters against the criteria established 

in the Quality Assurance Project Plan (QAPP) and qualifying those data points where the 

QC criteria is outside the established criteria.  Level III data validation evaluates the 

following QC parameters: 

 

• QAPP compliance 

• Sample preservation and extraction and analytical holding times 

• Method, trip, diffusion bag, and equipment rinseate blank sample results 

• Reporting limits  

• Field duplicate sample results 

• Tune standard results 

• Initial calibration (ICAL), initial calibration verification (ICV), and continuing 

calibration verification standards (CVS) results 

• Surrogate spike recoveries 

• Matrix spike/matrix spike duplicate (MS/MSD) sample results  

• Laboratory control sample (LCS) and laboratory control duplicate (LCD) results 

• Internal standard (IS) results. 

In addition to the Level III data verification process, a Level IV verification was conducted 

for 10 percent of the data in accordance with the QAPP.  In addition to the QC parameters 

reviewed during the Level III verification process, the following data review was conducted 

as part of the Level IV verification: 
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• Review of raw data from the instrument (i.e. chromatograms, quantitation 

reports, spectra) 

• Back check of all calculations 

• Review of sample preparation and analytical logs. 

A qualitative assessment was also conducted to evaluate whether the verified data were of 

sufficient quality to support the project objective (i.e., end use).  

 

The data verification is summarized in the reports from Laboratory Data Consultants 

(LDC), which are included in Appendix C.  The data were of acceptable quality and with the 

exception of several SVOC samples from SB-03 that were rejected.  These data were rejected 

because one surrogate recovery was less than 10% for an acid compound.  Only those acid 

compounds associated with this surrogate, which were not detected, were rejected. 

MWH  NOVEMBER 2013 
BALLARD MINE SHOP AREA INVESTIGATION  
DRAFT - TECHNICAL MEMORANDUM 
P4 PRODUCTION BALLARD MINE RI 3-6 



 

4.0 INTERPRETATIONS AND RECOMMENDATIONS 

Concentrations of several volatile and semi-volatile organic compounds were detected in the 

Ballard Mine Shop Area soil and groundwater.  The majority of the detected compounds are 

solvents that probably originated with degreasing and cleaning activities in the Ballard Mine 

Shop.  Hydrocarbons associated with fuel were not detected in any significant 

concentrations.  With a single exception, the concentrations of organic compounds detected 

are well below screen criteria suggesting that no further action is needed.  The single 

exception is a concentration of PCE in groundwater detected in SB-07.  The concentration 

of PCE in the SB-07 groundwater was 6.98 µg/L while the screening criterion is 5 µg/L 

(State of Idaho groundwater quality criteria).  A detected concentration of bis(2-ethylhexyl) 

phthalate in MBW011 above the screening criterion is considered to be a field or laboratory 

contaminant. 

 

The groundwater flow gradient is generally to southwest.  The positioning of SB-03 and SB-

07 generally bracket the potential groundwater flow from beneath the central portion of the 

shop building (Figures 3-1 and 3-2).   Therefore it is possible that a potential plume exists 

between the two TMPs with the detected concentration of PCE in SB-07.  As a result, it is 

acknowledged that there could be a plume of PCE that exceeds Idaho groundwater standard 

emanating from the shop building.  However, because of the remote location of the Ballard 

Mine shop, the lack of downgradient receptors, and the degradation and attenuation of 

organic compounds, the risks associated with the potential plume likely are small.  

 

Because PCE is an organic compound, it is susceptible to destructive degradation where it is 

transformed to other compounds.  In the case of PCE will degrade to trichloroethene 

(TCE).  The TCE may then degrade to other organic compounds until relatively benign 

compounds remain such as ethane.   The dominant mechanism for degradation of PCE is 

reductive dechlorination, which requires reducing groundwater conditions (Wiedemeier. 

1999).  Such conditions have generally not been observed in the shallow groundwater at the 

Ballard Site but could occur in the presences of other organics.  In the absence of destructive 

degradation, nondestructive attenuation may dominate, such as, dispersion, sorption, dilution 
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and volatilization.  PCE has a relatively high sorptive capacity (soil sorption coefficient; 

Wiedemeier, 1999) and is also volatile. 

 

Based on the consideration of risks, further investigation of nature and extent and 

attenuation process may not be warranted.  However, because groundwater collected from 

SB-07 exceeds the PCE standard, at a minimum this TMP should be resampled.  It also is 

possible that that an additional monitoring well should be installed between SB-03 and SB-

07 to monitor Shop area conditions.  As indicated by the risk assessment (Section 6 of the 

RI Report), minimal risks associated with the Ballard Shop are primarily associated with the 

organic compound concentrations in soil. 
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TABLE 2-1 
BOREHOLE COMPLETION SUMMARY

BALLARD SHOP AREA INVESTIGATION

Borehole 

ID Date Drilling / Sample Method Total Depth 

PID Readings  

(ppm)

PID Reading 

Depth (ft. bgs)

Soil Sample Depth 

Intervals (ft. bgs) (1)
Depth to Water (ft. 

bgs) (2) Sample Analysis Sample Matrix Notes

SB‐01 21‐Jul‐11 Hollow Stem Auger / Split spoon 50.0 9.7, 0 8, 15 8‐9, 15‐16 30.9 VOCs, SVOCs soil and groundwater TMP installed

SB‐02 21‐Jul‐11 Hollow Stem Auger / Split spoon 15.0 0, 0 4, 5 4‐5, 9‐10 ‐‐ VOCs, SVOCs soil   ‐‐

SB‐03 22‐Jul‐11 Hollow Stem Auger / Split spoon 55.0 0, 0 13, 22 13‐14, 22‐23 37.35 VOCs, SVOCs soil and groundwater TMP installed

SB‐04 21‐Jul‐11 Hollow Stem Auger / Split spoon 35.0

0, 0.9, 1013, 22.4, 

814, 735, 204, 

15.3, 0

10, 18, 20, 25, 26, 

30, 30.5, 34.5, 35‐

40

10‐11, 18‐19 ‐‐ VOCs, SVOCs soil ‐‐

SB‐05 20‐Jul‐11 Hollow Stem Auger / Split spoon 6.0 ‐‐ ‐‐ 0‐1, 6‐7 ‐‐ PCBs soil ‐‐

SB‐06 20‐Jul‐11 Hollow Stem Auger / Split spoon 20.0 ‐‐ ‐‐ 4‐5, 10.2‐10.5, 20‐21 ‐‐ PCBs soil ‐‐

SB‐07 19‐Jul‐11 Hollow Stem Auger / Cuttings 45.0 ‐‐ ‐‐ ‐‐ 31.5 VOCs, SVOCs groundwater TMP installed

SB‐08 27‐Jul‐11 Hollow Stem Auger / Split spoon 12.5 46.5, 0 7, 10 7‐8, 10‐11 ‐‐ VOCs, SVOCs soil

Location added after 

high PID readings in SB‐

04.

SB‐09 27‐Jul‐11 Hollow Stem Auger / Split spoon 17.5 147, 27.6, 0 5, 12, 15 5‐6, 12‐13, 15‐16 ‐‐ VOCs, SVOCs soil

Location added after 

high PID readings in SB‐

04.

SB‐10 27‐Jul‐11 Hollow Stem Auger / Split spoon 15.0 0, 0, 0 8, 12, 16 8‐9, 12‐13, 16‐16.5 ‐‐ VOCs, SVOCs soil

Location added after 

high PID readings in SB‐

04.

SB‐11 27‐Jul‐11 Hollow Stem Auger / Split spoon 15.0 0, 0 5, 8 5‐5.5, 8‐8.5 ‐‐ VOCs, SVOCs soil

Location added after 

high PID readings in SB‐

04.

Notes:

(1) ‐ SB‐05, SB‐06, and SB‐10 final soil samples were collected after borehole reached total depth.

(2) ‐ Water levels recorded: SB‐01 and SB‐03 ‐ 22‐Jul‐11; SB‐07 ‐ 20‐Jul‐11

‐‐ not required or not applicable

bgs below ground surface

PCB polychlorinated biphenyl

SVOC semi‐volatile organic compound

TMP temporary monitoring point

VOC volatile organic compound



TABLE 2-2 
VOLATILE ORGANIC COMPOUNDS ANALYZED AND SCREENING LEVELS 

BALLARD SHOP AREA INVESTIGATION 
      Groundwater S.L. Soil S.L.       Groundwater S.L. Soil S.L. 

Compound (ug/L) Source (ug/kg) Source Compound (ug/L) Source (ug/kg) Source 
1,1,1,2-Tetrachloroethane 0.52 C 1,900 B Carbon tetrachloride 5 A 610 B 
1,1,1-Trichloroethane 200 A 8,700,000 B Chlorobenzene 91 C 290,000 B 
1,1,2,2-Tetrachloroethane 0.0672 C 560 B Chloroethane NE NA 15,000,000 B 
1,1,2-Trichloroethane 5 A 1,100 B Chloroform 0.19 C 290 B 
1,1-Dichloroethane 2.4 C 3,300 B Chloromethane 190 C 120,000 B 
1,1-Dichloroethene NE NA 240,000 B cis-1,2-Dichloroethene 730 C 160,000 B 
1,1-Dichloropropene NE NA NE NA cis-1,3-Dichloropropene 0.43 C 1,700 B 
1,2,3-Trichlorobenzene 29 C 49,000 B Dibromochloromethane 0.15 C 680 B 
1,2,3-Trichloropropane 0.000724 C 5 B Dibromomethane 8.2 C 25,000 B 
1,2,4-Trichlorobenzene 70 A 22,000 B Dichlorodifluoromethane 390 C 180,000 B 
1,2,4-Trimethylbenzene 15 C 62,000 B Ethylbenzene 700 A 39,000 A 
1,2-Dibromo-3-chloropropane 0.00032 C 5.4 B Hexachlorobutadiene 0.87 C 6,200 B 
1,2-Dibromoethane (EDB) 0.0065 C 3.4 B Isopropylbenzene NE NA NE NA 
1,2-Dichlorobenzene 370 C 1,900,000 B m,p-Xylene (Sum of isomers) 10000 A 3,480,000 A 
1,2-Dichloroethane 5 A 3,700 A Methylene chloride 4.8 C 11,000 B 
1,2-Dichloropropane 5 A 890 B n-Butylbenzene NE NA NE NA 
1,3,5-Trimethylbenzene 370 A 780,000 B n-Propylbenzene 1300 C 3,400,000 B 
1,3-Dichlorobenzene NE NA NE NA Naphthalene 210 B 50,000 A 
1,3-Dichloropropane 730 C 1,600,000 B o-Xylene 10000 A 3,480,000 A 
1,4-Dichlorobenzene 75 A 2,400 B p-Isopropyltoluene NE NA NE NA 
2,2-Dichloropropane NE NA NE NA sec-Butylbenzene NE NA NE NA 
2-Butanone (MEK) 7100 C 28,000,000 B Styrene 100 A 6,300,000 B 
2-Chlorotoluene NE NA 1,600,000 B t-Butylbenzene NE NA NE NA 
4-Chlorotoluene NE NA 5,500,000 B tert-Butyl methyl ether 40 B 345 A 
4-Methyl-2-pentanone (MIBK) NE NA 5,300,000 B Tetrachloroethene (PCE) 5 A 550 B 
Acetone 22000 C 61,000,000 B Toluene 1000 A 5,680,000 A 
Benzene 5 A 8,300 A trans-1,2-Dichloroethene 110 C 150,000 B 
Bromobenzene 88 C 300,000 B trans-1,3-Dichloropropene 0.43 C 1,700 B 
Bromochloromethane NE NA NE NA Trichloroethene (TCE) 5 C 2,800 B 
Bromodichloromethane 0.12 C 270 B Trichlorofluoromethane 1300 C 790,000 B 
Bromoform 100 A 61,000 B Vinyl chloride 2 A 60 B 
Bromomethane 8.7 C 7,300 B 

Screening Level Source for Groundwater evaluated using hierarchy below 
   A –  State of Idaho Ground Water Quality Rule (IDAPA 58.01.11)  
   B  –  State of Idaho Risk Evaluation Manual for Petroleum Releases Table 2  Screening Level    
           Concentrations for Groundwater Ingestion, Draft (IDEQ, 2012) 
   C  –  USEPA RSLs for Chemical Contaminants at Superfund Sites Tap Water (USEPA, 2010) 
Screening Level Source for Soil evaluated using hierarchy below 
   A  –  State of Idaho Risk Evaluation Manual for Petroleum Releases Table 2  Screening Level    
            Concentrations for Soil Direct Contact, Draft (IDEQ, 2012) 
   B  –  USEPA RSLs for Chemical Contaminants at Superfund Sites Residential Soil (USEPA, 2010) 

S.L. –  Screening Level 
ug/kg - micrograms per kilogram 
ug/L - micrograms per liter 
Analyses by EPA Method 8260B   
NA – not available  
 



TABLE 2-3 
SEMI-VOLATILE ORGANIC COMPOUNDS ANALYZED AND SCREENING LEVELS 

BALLARD SHOP AREA INVESTIGATION 
       Groundwater S.L. Soil S.L.   Groundwater S.L. Soil S.L. 

Compound (ug/L) Source (ug/kg) Source Compound (ug/L) Source (ug/kg) Source 
1,2,4-Trichlorobenzene 2.3 C 22,000 B Benzo(g,h,i)perylene NA NA NA NA 
1,2-Dichlorobenzene 370 C 1,900,000 B Benzo(k)fluoranthene 0.8 B 4,220 A 
1,3-Dichlorobenzene NA NA NA NA Benzoic acid 150000 NA 240,000,000 B 
1,4-Dichlorobenzene 75 A 2,400 B Benzyl alcohol 3700 C 6,100,000 B 
2,4,5-Trichlorophenol 50 A 6,100,000 B Benzyl butyl phthalate 35 C 260,000 B 
2,4,6-Trichlorophenol 6.2 C 44,000 B bis(2-chloroethoxy) Methane 110 C 180,000 B 
2,4-Dichlorophenol 110 C 180,000 B bis(2-chloroethyl) Ether 120 C 210 B 
2,4-dimethylphenol 730 C 1,200,000 B bis(2-chloroisopropyl) Ether NA NA NA NA 
2,4-Dinitrophenol 73 C 120,000 B bis(2-ethylhexyl) Phthalate 4.8 C 35,000 B 
2,4-Dinitrotoluene 70 A 1,600 B Chrysene 8 B 41,900 A 
2,6-Dinitrotoluene 0.22 C 61,000 B Di-n-butyl phthalate NA NA 6,100,000 B 
2-Chloronaphthalene 2900 C 6,300,000 B Di-n-octylphthalate NA NA NA NA 
2-Chlorophenol 180 C 390,000 B Dibenz(a,h)anthracene NA NA 15 B 
2-Methylnaphthalene NA NA 310,000 B Dibenzofuran 37 C 78,000 B 
2-Methylphenol NA NA NA NA Diethyl Phthalate 29000 C 49,000,000 B 
2-Nitroaniline 370 C 610,000 B Dimethyl phthalate NA NA NA NA 
2-Nitrophenol NA NA NA NA Fluoranthene 417 B 1,570,000 A 
3,3'-Dichlorobenzidine 0.15 C 1,100 B Fluorene 417 B 1,570,000 A 
3-Nitroaniline NA NA 24,000 B Hexachlorobenzene 0.042 C 300 B 
4,6-Dinitro-2-methylphenol NA NA 4,900 B Hexachlorobutadiene 0.87 C 6,200 B 
4-Bromophenyl phenyl ether NA NA NA NA Hexachloroethane 4.8 C 35,000 B 
4-Chloro-3-methylphenol NA NA NA NA Indeno(1,2,3-c,d)Pyrene NA NA 150 B 
4-Chloroaniline 11 C 2,400 B Isophorone 71 C 510,000 B 
4-Chlorophenyl phenyl ether NA NA NA NA n-Nitroso-di-n-propylamine NA NA 69 B 
4-Nitroaniline NA NA 24,000 B n-Nitrosodiphenylamine 14 C 99,000 B 
4-Nitrophenol NA NA NA NA Naphthalene 210 B 50,000 A 
Acenaphthene 626 B 2,360,000 A Nitrobenzene 0.12 C 4,800 B 
Acenaphthylene NA NA NA NA Pentachlorophenol 0.17 C 890 B 
Anthracene 3130 B 11,800,000 A Phenanthrene NA NA NA NA 
Benzo(a)anthracene 0.1 B 420 A Phenol 1100 C 18,000,000 B 
Benzo(a)pyrene 0.2 A 42 A Pyrene 313 B 1,700,000 B 
Benzo(b)fluoranthene 0.1 B 420 A 

Screening Level Source for Groundwater evaluated using hierarchy below 
   A –  State of Idaho Ground Water Quality Rule (IDAPA 58.01.11)  
   B  –  State of Idaho Risk Evaluation Manual for Petroleum Releases Table 2  Screening Level    
           Concentrations for Groundwater Ingestion, Draft (IDEQ, 2012) 
   C  –  USEPA RSLs for Chemical Contaminants at Superfund Sites Tap Water (USEPA, 2010) 
Screening Level Source for Soil evaluated using hierarchy below 
   A  –  State of Idaho Risk Evaluation Manual for Petroleum Releases Table 2 Screening Level    
            Concentrations for Soil Direct Contact, Draft (IDEQ, 2012) 
   B  –  USEPA RSLs for Chemical Contaminants at Superfund Sites Residential Soil (USEPA, 2010) 
 

S.L. –  Screening Level 
ug/kg - micrograms per kilogram 
ug/L - micrograms per liter 
Analyses by EPA Method 8270C 
NA – not available  

  
 



 

 

 

 

TABLE 2-4 
POLYCHLORINATED BIPHENYLS COMPOUNDS ANALYZED AND SCREENING LEVELS 

BALLARD SHOP AREA INVESTIGATION 
   

Soil S.L. 
Compound (ug/kg) Source 

PCB-1016 (Arochlor 1016) 3,900 B 

PCB-1221 (Arochlor 1221) 140 B 

PCB-1232 (Arochlor 1232) 140 B 

PCB-1242 (Arochlor 1242) 220 B 

PCB-1248 (Arochlor 1248) 220 B 

PCB-1254 (Arochlor 1254) 220 B 

PCB-1260 (Arochlor 1260) 220 B 
Notes: 

Analyses by EPA Method SW8082 
Screening Level Source for Soil evaluated using hierarchy below 
B - USEPA RSLs for Chemical Contaminants at Superfund Sites  
     Residential Soil (USEPA, 2010) 
µg/kg – micrograms per kilogram 
 



TABLE 2‐5 
TEMPORARY MONITORING WELL COMPLETION SUMMARY

BALLARD SHOP AREA INVESTIGATION

Well ID
Date 

Installed

Location 
(Easting/ 
Northing)

Elevation 
(ft.)(1)

Screen Interval
 (ft.)

Casing Diameter 
(in.)

Well Depth (ft. 
bgs)

Borehole Depth (ft. 
bgs)

Static Water Level
(ft. bgs)

Top of Filter Pack
(ft. bgs)

SB-01 22-Jul-11 837446.6 
423891.7 6397.7 25-45 2 45 50 30.9 22

SB-03 22-Jul-11 837372.7   
423124.9 6396.4 29-49 2 49 55 37.4 26

SB-07 20-Jul-11 837196.5 
423265.1 6389.1 23.35-43.35 2 43.35 45 31.5 16

Notes:  (1) - Elevation measured at ground surface



TABLE 2‐6 
WATER LEVEL MEASUREMENTS 

BALLARD SHOP AREA INVESTIGATION 
 

Elevation 

Water Levels (ft-BTOC) Water Levels (ft-AMSL) Monitoring TOC Ground 
Well (ft-amsl) (ft-amsl) July 2011(1) 2-Nov-11 July 2011(1) 2-Nov-11 

SB-01 6401.25 6397.71 35.05 44.20 6366.20 6353.51 
SB-03 6399.32 6396.41 40.77 46.50 6358.55 6349.91 
SB-07 6392.14 6389.08 35.00 41.20 6357.14 6347.88 

MBW011(2) 6339.80 6339.80 0.21 NM 6339.59 NM 

MW-15A 6365.91 6364.41 16.65 NM 6349.26 NM 
Notes:  
(1) - July water levels were collected on SB-01 and SB-03 -  7/25; SB-07 - 7/20; MBW011 - 7/26; MW15A - 7/27 
(2) - MBW011 is an at-grade completion. 
TOC - top of casing 
ft-BTOC - feet below TOC 
ft-AMSL - feet above mean sea level 
NM - not monitored 
 



TABLE 2-7
GROUNDWATER SAMPLING FIELD MEASUREMENTS

BALLARD SHOP AREA INVESTIGATION

Well ID Sample Date Sample Analytes
Water Temperature 

(°C) SC (µs/cm) DO (%) DO (mg/L) pH ORP (mV) Turbidity (NTU)
Outside Air 

Temperature  (°C)
SB-01 25-Jul-11 VOCs, SVOCs 20.48 434 99.4 8.9 6.98 121.2 118.5 30
SB-03 25-Jul-11 VOCs, SVOCs 19.39 1069 66.1 6.03 6.02 102.1 6.26 30

SB-07 20-Jul-11 VOCs, SVOCs 16.42 1121 83.9 8.13 6.76 125.7
meter 

unavailable 
during sample

28

MBW011 26-Jul-11 VOCs, SVOCs 17.6 356 122.6 11.72 6.48 218 1.62 29
Notes:

DO dissolved oxygen °C degrees celcius
mV millivolts  (µs/cm) microSiemens per centimeter

NTU nephelometric turbidity units mg/L milligrams per liter
ORP oxidation / reduction potential % percent
SC specific conductivity



TABLE 3-1
DETECTED SOIL ANALYTICAL RESULTS
 BALLARD SHOP AREA INVESTIGATION

(Page 1 of 2)

Location Identification: SB01 SB01 SB02 SB02 SB02 Dup SB03 SB03 SB04 SB04 SB08
Field Sample Identification: ►SB01 (8 TO 9) ►SB01 (15 TO 16) ►SB02 (4 TO 5) ►SB02 (9 TO 10) ►SB02 (9 TO 10)-1 ►SB03 (13 TO 14) ►SB03 (22 TO 23) ►SB04 (10 TO 11) ►SB04 (18 TO 19) ►SB08 (7 TO 8)

Date Collected: 7/26/2011 7/26/2011 7/26/2011 7/26/2011 7/26/2011 7/27/2011 7/27/2011 7/26/2011 7/26/2011 7/27/2011
Depth (ft): 8 - 9 15 - 16 4 - 5 9 - 10 9 - 10 13 - 14 22 - 23 10 - 11 18 - 19 7 - 8

Matrix: Soil Soil Soil Soil Soil Soil Soil Soil Soil Soil
Analyte/Methods (Units) Screening Level
Volatile Organic Compounds/SW8260B (µg/kg)

1,1,1-Trichloroethane 8,700,000 <4.05 <5.54 11.2 6.9 T 6.89 <4.95 <5.57 <6.03 <5.66 <618
1,1,2-Trichloroethane 1,100 <0.57 <0.67 <0.57 <0.59 <0.59 <0.56 <0.59 <0.61 <0.61 <0.6
1,1-Dichloroethane 3,300 1.31 T <1.33 <1.15 <1.19 <1.18 <1.12 <1.18 3.94 T 1.91 T <1.19
1,1-Dichloroethene 240,000 <4.05 <5.54 <4.88 <7.23 <5.06 <4.95 <5.57 <6.03 <5.66 <0.6
1,2,4-Trichlorobenzene 22,000 <4.05 <5.54 <4.88 <7.23 <5.06 <4.95 <5.57 UJ <6.03 <5.66 <0.6
1,2,4-Trimethylbenzene 62,000 4.87 <5.54 <4.88 <7.23 <5.06 <4.95 <5.57 UJ 15.6 <5.66 1950
1,3,5-Trimethylbenzene 780,000 4.49 <5.54 <4.88 <7.23 <5.06 <4.95 <5.57 UJ 7.42 <5.66 980
2-Butanone (MEK) 28,000,000 <8.11 <11.1 <9.75 <14.5 <10.1 8.93 T,U,J+ 12.1 J 23.2 <11.3 <1240
Acetone 61,000,000 <8.11 <11.1 <9.75 <14.5 <10.1 61.1 J+ 66.3 J 96.2 7.93 T,U <1240
Benzene 8,500 <4.05 <5.54 <4.88 <7.23 <5.06 <4.95 <5.57 0.736 T 1.11 T <0.6
cis-1,2-Dichloroethene 160,000 <4.05 <5.54 <4.88 <7.23 <5.06 <4.95 <5.57 30.7 8.7 107 T
Ethylbenzene 36,000 <4.05 <5.54 <4.88 <7.23 <5.06 <4.95 <5.57 <6.03 <5.66 <0.6
Isopropylbenzene NE <4.05 <5.54 <4.88 <7.23 <5.06 <4.95 <5.57 UJ 0.747 T <5.66 83.9 T
m,p-Xylene (Sum of isomers) 3,480,000 0.788 T <5.54 <4.88 <7.23 <5.06 <4.95 <5.57 0.673 T <5.66 121 T
Methylene chloride 11,000 <4.05 2.13 T <4.88 <7.23 <5.06 <4.95 4.29 T,J- <6.03 <5.66 <1.19
n-Butylbenzene NE <4.05 <5.54 <4.88 <7.23 <5.06 <4.95 <5.57 UJ 4.6 T <5.66 1030
n-Propylbenzene 3,400,000 0.594 T <5.54 <4.88 <7.23 <5.06 <4.95 <5.57 UJ 1.16 T <5.66 167 T
Naphthalene 50,000 2.66 T,U <11.1 <9.75 <14.5 <10.1 <9.9 <11.1 UJ 2.84 T <11.3 1550
o-Xylene 3,480,000 0.562 T <5.54 <4.88 <7.23 <5.06 <4.95 <5.57 <6.03 <5.66 114 T
p-Isopropyltoluene NE 1.36 T <5.54 <4.88 <7.23 <5.06 <4.95 <5.57 UJ 1.97 T <5.66 358 T
sec-Butylbenzene NE 0.608 T <5.54 <4.88 <7.23 <5.06 <4.95 <5.57 UJ 5.85 T <5.66 360 T
t-Butylbenzene NE <4.05 <5.54 <4.88 <7.23 <5.06 <4.95 <5.57 UJ 2.1 T <5.66 102 T
Tetrachloroethene (PCE) 550 1.79 T 1.23 T <0.57 <0.59 <0.59 <0.56 <0.59 <0.61 <0.61 <0.6
Toluene 5,680,000 <4.05 <5.54 <4.88 <7.23 <5.06 <4.95 <5.57 <6.03 <5.66 <618
trans-1,2-Dichloroethene 150,000 <4.05 <5.54 <4.88 <7.23 <5.06 <4.95 <5.57 <6.03 <5.66 <0.6
Trichloroethene (TCE) 2,800 <0.57 <0.67 <0.57 <0.59 <0.59 <0.56 <0.59 <0.61 <0.61 <0.6

Semi-Volatile Organic Compounds/SW8270C (µg/kg)
2-Methylnaphthalene 310,000 <188 <246 <198 <192 <204 <201 <218 <213 <178 5430
Acenaphthene 2,360,000 <188 <246 <198 <192 <204 <201 <218 <213 <178 <173
Fluorene 1,570,000 <188 <246 <198 <192 <204 <201 <218 <213 <178 550
Naphthalene 50,000 <0.57 <0.67 <0.57 <0.59 <0.59 <0.56 <0.59 <0.61 <0.61 1360
Phenanthrene NE <188 <246 <198 <192 <204 <201 <218 <213 <178 960
Pyrene 1,700,000 <188 <246 <198 <192 <204 <201 <218 <213 <178 <173

 Screening Level Source evaluated using hierarchy below  
    A - State of Idaho Risk Evaluation Manual for Petroleum Releases Table A7-1 Screening Level  
          Concentrations for Soil Direct Contact, Draft (IDEQ, 2012)  
    B - USEPA RSLs for Chemical Contaminants at Superfund Sites Residential Soil (USEPA, 2010)



TABLE 3-1
DETECTED SOIL ANALYTICAL RESULTS
 BALLARD SHOP AREA INVESTIGATION

(Page 2 of 2)

Location Identification:
Field Sample Identification:

Date Collected:
Depth (ft):

Matrix:
Analyte/Methods (Units) Screening Level
Volatile Organic Compounds/SW8260B (µg/kg)

1,1,1-Trichloroethane 8,700,000
1,1,2-Trichloroethane 1,100
1,1-Dichloroethane 3,300
1,1-Dichloroethene 240,000
1,2,4-Trichlorobenzene 22,000
1,2,4-Trimethylbenzene 62,000
1,3,5-Trimethylbenzene 780,000
2-Butanone (MEK) 28,000,000
Acetone 61,000,000
Benzene 8,500
cis-1,2-Dichloroethene 160,000
Ethylbenzene 36,000
Isopropylbenzene NE
m,p-Xylene (Sum of isomers) 3,480,000
Methylene chloride 11,000
n-Butylbenzene NE
n-Propylbenzene 3,400,000
Naphthalene 50,000
o-Xylene 3,480,000
p-Isopropyltoluene NE
sec-Butylbenzene NE
t-Butylbenzene NE
Tetrachloroethene (PCE) 550
Toluene 5,680,000
trans-1,2-Dichloroethene 150,000
Trichloroethene (TCE) 2,800

Semi-Volatile Organic Compounds/SW8270C (µg/kg)
2-Methylnaphthalene 310,000
Acenaphthene 2,360,000
Fluorene 1,570,000
Naphthalene 50,000
Phenanthrene NE
Pyrene 1,700,000

SB08 SB09 SB09 SB09 SB10 SB10 SB10 SB11 SB11 SB11 Dup
►SB08 (10 TO 11) ►SB09 (5 TO 6) ►SB09 (12 TO 13) ►SB09 (15 TO 16) ►SB10 (8TO9) ►SB10 (12TO13) ►SB10 (16TO16.5) ►SB11 (5TO5.5) ►SB11 (8TO8.5) ►SB11 (8TO8.5)-1

7/27/2011 7/27/2011 7/27/2011 7/27/2011 7/27/2011 7/27/2011 7/27/2011 7/27/2011 7/27/2011 7/27/2011
10 - 11 5 - 6 12 - 13 15 - 16 8 - 9 12 - 13 16 - 16.5 5 - 5.5 8 - 8.5 8 - 8.5

Soil Soil Soil Soil Soil Soil Soil Soil Soil Soil

<6.63 <595 0.54 T <4.14 <5.58 <6.81 <5.27 12.9 7.73 12.2
<0.59 <0.58 <0.57 0.489 T <0.62 <0.61 <0.56 <0.58 <0.59 <0.59
4.26 T <1.17 15.2 9.22 <1.23 <1.22 <1.12 <1.16 <1.18 <1.18
<6.63 <0.58 <4.49 <4.14 <5.58 <6.81 <5.27 0.712 T <6.55 0.726 T
<6.63 <0.58 <4.49;1420 <4.14 <5.58 <6.81 <5.27 <5.75 <6.55 <6.7
<6.63 9820 NA 67.3 <5.58 3.21 T <5.27 <5.75 <6.55 <6.7
<6.63 2920 76.1 27.9 <5.58 1.55 T <5.27 <5.75 <6.55 <6.7
<13.3 <1190 <8.98 <8.27 25.1 24.4 <10.5 <11.5 <13.1 <13.4
<13.3 <1190 9.8 7.13 T 97.4 96.3 <10.5 <11.5 <13.1 <13.4
<6.63 <0.58 2.17 T 1.41 T <5.58 <6.81 <5.27 <5.75 <6.55 <6.7
21.1 70.8 T 23.3 14.7 11.5 5.79 T 2 T <5.75 <6.55 <6.7

<6.63 552 T 15.1 6.2 <5.58 <6.81 <5.27 <5.75 <6.55 <6.7
<6.63 276 T 8.31 3.41 T 0.783 T <6.81 <5.27 <5.75 <6.55 <6.7
<6.63 2340 58 22.9 <5.58 <6.81 <5.27 <5.75 <6.55 <6.7
5.28 T <1.17 2.88 T 3.31 T 2.64 T <6.81 3.7 T <5.75 1.41 T 4.67 T

0.778 T 2710 <4.49 15.6 <5.58 1.95 T <5.27 <5.75 <6.55 <6.7
<6.63 773 17.2 6.72 <5.58 <6.81 <5.27 <5.75 <6.55 <6.7
3.43 T 4440 203 T 112 <11.2 2.29 T,U <10.5 <11.5 <13.1 <13.4
<6.63 951 20.6 8.18 <5.58 <6.81 <5.27 <5.75 <6.55 <6.7
<6.63 815 16.1 5.52 0.88 T 1.01 T <5.27 <5.75 <6.55 <6.7

0.835 T 566 T 11.9 4.35 3.86 T 2.32 T <5.27 <5.75 <6.55 <6.7
<6.63 124 T 3.35 T 1.18 T 2.1 T <6.81 <5.27 <5.75 <6.55 <6.7
<0.59 <0.58 4.2 T 2.26 T <0.62 4.09 T <0.56 <0.58 <0.59 <0.59
<6.63 <595 0.964 T 0.449 T <5.58 <6.81 <5.27 <5.75 <6.55 <6.7
<6.63 <0.58 <4.49 <4.14 1.14 T <6.81 <5.27 <5.75 <6.55 <6.7
<0.59 <0.58 <0.57 <0.56 2.7 T 1.28 T <0.56 <0.58 <0.59 <0.59

<197 6540 <212 597 <219 <211 <181 <222 <175 <195
<197 370 <212 <210 <219 <211 <181 <222 <175 <195
<197 688 <212 <210 <219 <211 <181 <222 <175 <195
<0.59 1480 <0.57 136 T <0.62 <0.61 <0.56 <0.58 <0.59 <0.59
<197 2110 <212 316 <219 <211 <181 <222 <175 <195
<197 153 T <212 <210 <219 <211 <181 <222 <175 <195

Notes:
► Sample prefix (all samples) = 1107-SO- J-   Data are estimated, potentially biased low, due to associated quality control data.

µg/kg   micrograms per kilogram. J+   Data are estimated, potentially biased high, due to associated  quality control data.
Italic   Italicized result indicates analyte reported to the method T   Analyte was positively identified but the reported concentration is 

detection limit. or equal to the action level.
NA   Not analyzed.    limit, but greater than the method detection limit.
NE   Not established U   Analyte is considered not detected

Data Qualifiers: UJ   Potential low bias, possible false negative.
J   Data are estimated due to associated quality control data.



Location Identification: MBW011 SB01 SB03 SB03 SB03 Dup SB07
Field Sample Identification: 1107-GW-MBW011-U 1107-GW-SB01-U 1107-GW-SB03-U 1107-GW-SB03-U 1107-GW-SB03-U-1 1107-GW-SB07-U

Date Collected: 7/26/2011 8/5/2011 7/25/2011 8/5/2011 8/5/2011 7/20/2011
Matrix: Groundwater Groundwater Groundwater Groundwater Groundwater Groundwater

Analyte/Methods (Units) Action Level
Volatile Organic Compounds/SW8260B (µg/l)

1,1,1-Trichloroethane 200 <5 0.31 T 9.49 12 12.6 1.82 T
1,1-Dichloroethane 2.4 <0.13 0.625 T 2.18 T 2.31 T 2.33 T 1.27 T
1,1-Dichloroethene NE <5 <5 0.817 T 1.08 T 1.05 T <5
Acetone 22000 <10 <10 4.13 T 7.79 T 7.26 T <10
cis-1,2-Dichloroethene 730 <5 <5 0.328 T 0.375 T 0.382 T 1.66 T
Tetrachloroethene (PCE) 5 <0.25 3.46 T 0.951 T 1.64 T 1.71 T 6.98
Trichloroethene (TCE) 5 <0.25 0.505 T <0.25 <0.25 <0.25 0.443 T

Semi-Volatile Oraganic Compounds/SW8270C (µg/l)
bis(2-ethylhexyl) Phthalate 4.8 16.5 <2.5 NA <2.5 <2.5 <2.5

 
Notes:
µg/l micrograms per liter.
Italic Italicized result indicates analyte reported to the method detection limit.
Bold Bolded result indicates positively identified compound.
Shaded Shaded result indicates result or method detection limit greater than or equal to the action level.
NA Not analyzed.
R Associated quality control did not meet acceptance criteria.
T Analyte was positively identified but the reported concentration is estimated; reported concentration is less 
 than the reporting limit, but greater than the method detection limit.
UJ Potential low bias, possible false negative.
 Screening Level Source evaluated using hierarchy below  
     A - State of Idaho Ground Water Quality Rule (IDAPA 58.01.11)  
     B - State of Idaho Risk Evaluation Manual for Petroleum Releases Table A7-1 Screening Level  
           Concentrations for Groundwater Ingestion, Draft (IDEQ, 2012)  
     C - USEPA RSLs for Chemical Contaminants at Superfund Sites Tap Water (USEPA, 2010)  

TABLE 3-2
DETECTED GROUNDWATER ANALYTICAL RESULTS
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Appendix B-1
Complete Validated Soil Analytical Results

 Ballard Shop Area Investigation
Ballard Mine Remedial Investigation Technical Memorandum

(Page 1 of 54)

Location Identification SB01 SB01 SB02 SB02
Field Sample Identification 1107-SO-SB01 (8 TO 9) 1107-SO-SB01 (15 TO 16) 1107-SO-SB02 (4 TO 5) 1107-SO-SB02 (9 TO 10)

Date Collected 7/26/2011 7/26/2011 7/26/2011 7/26/2011
Depth (ft) 8 - 9 15 - 16 4 - 5 9 - 10

Matrix Soil Soil Soil Soil
Analyte/Methods (Units) Action Level

Pesticides and PCBs/SW8082 (µg/kg)
PCB-1016 (Arochlor 1016) 3,900 NA NA NA NA
PCB-1221 (Arochlor 1221) 140 NA NA NA NA
PCB-1232 (Arochlor 1232) 140 NA NA NA NA
PCB-1242 (Arochlor 1242) 220 NA NA NA NA
PCB-1248 (Arochlor 1248) 220 NA NA NA NA
PCB-1254 (Arochlor 1254) 220 NA NA NA NA
PCB-1260 (Arochlor 1260) 220 NA NA NA NA

Volatile Organic Compounds/SW8260B (µg/kg)
1,1,1,2-Tetrachloroethane 1,900 <0.57 <0.67 <0.57 <0.59
1,1,1-Trichloroethane 8,700,000 <4.05 <5.54 11.2 6.9 F
1,1,2,2-Tetrachloroethane 560 <0.57 <0.67 <0.57 <0.59
1,1,2-Trichloroethane 1,100 <0.57 <0.67 <0.57 <0.59
1,1-Dichloroethane 3,300 1.31 F <1.33 <1.15 <1.19
1,1-Dichloroethene 240,000 <4.05 <5.54 <4.88 <7.23
1,1-Dichloropropene NE <4.05 <5.54 <4.88 <7.23
1,2,3-Trichlorobenzene 49,000 <4.05 <5.54 <4.88 <7.23
1,2,3-Trichloropropane 5 <1.14 <1.33 <1.15 <1.19
1,2,4-Trichlorobenzene 22,000 <4.05 <5.54 <4.88 <7.23
1,2,4-Trimethylbenzene 62,000 4.87 <5.54 <4.88 <7.23
1,2-Dibromo-3-chloropropane 5.4 <1.14 <1.33 <1.15 <1.19
1,2-Dibromoethane (EDB) 3.4 <0.57 <0.67 <0.57 <0.59
1,2-Dichlorobenzene 1,900,000 <4.05 <5.54 <4.88 <7.23
1,2-Dichloroethane 3,400 <0.57 <0.67 <0.57 <0.59
1,2-Dichloropropane 890 <0.57 <0.67 <0.57 <0.59
1,3,5-Trimethylbenzene 780,000 4.49 <5.54 <4.88 <7.23



Appendix B-1
Complete Validated Soil Analytical Results

 Ballard Shop Area Investigation
Ballard Mine Remedial Investigation Technical Memorandum

(Page 2 of 54)

Location Identification SB01 SB01 SB02 SB02
Field Sample Identification 1107-SO-SB01 (8 TO 9) 1107-SO-SB01 (15 TO 16) 1107-SO-SB02 (4 TO 5) 1107-SO-SB02 (9 TO 10)

Date Collected 7/26/2011 7/26/2011 7/26/2011 7/26/2011
Depth (ft) 8 - 9 15 - 16 4 - 5 9 - 10

Matrix Soil Soil Soil Soil
Analyte/Methods (Units) Action Level

Volatile Organic Compounds/SW8260B (µg/kg) (continued)
1,3-Dichlorobenzene NE <4.05 <5.54 <4.88 <7.23
1,3-Dichloropropane 1,600,000 <4.05 <5.54 <4.88 <7.23
1,4-Dichlorobenzene 2,400 <0.57 <0.67 <0.57 <0.59
2,2-Dichloropropane NE <4.05 <5.54 <4.88 <7.23
2-Butanone (MEK) 28,000,000 <8.11 <11.1 <9.75 <14.5
2-Chlorotoluene 1,600,000 <4.05 <5.54 <4.88 <7.23
4-Chlorotoluene 5,500,000 <4.05 <5.54 <4.88 <7.23
4-Methyl-2-pentanone (MIBK) 5,300,000 <8.11 <11.1 <9.75 <14.5
Acetone 61,000,000 <8.11 <11.1 <9.75 <14.5
Benzene 8,500 <4.05 <5.54 <4.88 <7.23
Bromobenzene 300,000 <4.05 <5.54 <4.88 <7.23
Bromochloromethane NE <4.05 <5.54 <4.88 <7.23
Bromodichloromethane 270 <0.57 <0.67 <0.57 <0.59
Bromoform 61,000 <4.05 <5.54 <4.88 <7.23
Bromomethane 7,300 <1.14 <1.33 <1.15 <1.19
Carbon tetrachloride 610 <0.57 <0.67 <0.57 <0.59
Chlorobenzene 290,000 <4.05 <5.54 <4.88 <7.23
Chloroethane 15,000,000 <8.11 <11.1 <9.75 <14.5
Chloroform 290 <0.57 <0.67 <0.57 <0.59
Chloromethane 120,000 <8.11 UJ <11.1 UJ <9.75 UJ <14.5
cis-1,2-Dichloroethene 160,000 <4.05 <5.54 <4.88 <7.23
cis-1,3-Dichloropropene 1,700 <0.57 <0.67 <0.57 <0.59
Dibromochloromethane 680 <0.57 <0.67 <0.57 <0.59
Dibromomethane 25,000 <4.05 <5.54 <4.88 <7.23
Dichlorodifluoromethane 180,000 <8.11 UJ <11.1 UJ <9.75 UJ <14.5



Appendix B-1
Complete Validated Soil Analytical Results

 Ballard Shop Area Investigation
Ballard Mine Remedial Investigation Technical Memorandum

(Page 3 of 54)

Location Identification SB01 SB01 SB02 SB02
Field Sample Identification 1107-SO-SB01 (8 TO 9) 1107-SO-SB01 (15 TO 16) 1107-SO-SB02 (4 TO 5) 1107-SO-SB02 (9 TO 10)

Date Collected 7/26/2011 7/26/2011 7/26/2011 7/26/2011
Depth (ft) 8 - 9 15 - 16 4 - 5 9 - 10

Matrix Soil Soil Soil Soil
Analyte/Methods (Units) Action Level

Volatile Organic Compounds/SW8260B (µg/kg) (continued)
Ethylbenzene 36,000 <4.05 <5.54 <4.88 <7.23
Hexachlorobutadiene 6,200 <4.05 <5.54 <4.88 <0.59
Isopropylbenzene NE <4.05 <5.54 <4.88 <7.23
m,p-Xylene (Sum of isomers) 3,480,000 0.788 F <5.54 <4.88 <7.23
Methylene chloride 11,000 <4.05 2.13 F <4.88 <7.23
n-Butylbenzene NE <4.05 <5.54 <4.88 <7.23
n-Propylbenzene 3,400,000 0.594 F <5.54 <4.88 <7.23
Naphthalene 50,000 2.66 F,B <11.1 <9.75 <14.5
o-Xylene 3,480,000 0.562 F <5.54 <4.88 <7.23
p-Cymene (P-Isopropyltoluene) NE 1.36 F <5.54 <4.88 <7.23
sec-Butylbenzene NE 0.608 F <5.54 <4.88 <7.23
Styrene 6,300,000 <4.05 <5.54 <4.88 <7.23
t-Butylbenzene NE <4.05 <5.54 <4.88 <7.23
Tetrachloroethene (PCE) 550 1.79 F 1.23 F <0.57 <0.59
Toluene 5,680,000 <4.05 <5.54 <4.88 <7.23
trans-1,2-Dichloroethene 150,000 <4.05 <5.54 <4.88 <7.23
trans-1,3-Dichloropropene 1,700 <0.57 <0.67 <0.57 <0.59
Trichloroethene (TCE) 2,800 <0.57 <0.67 <0.57 <0.59
Trichlorofluoromethane 790,000 <8.11 <11.1 <9.75 <14.5
Vinyl chloride 60 <1.14 <1.33 <1.15 <1.19

Semi-Volatile Organic Compounds/SW8270C (µg/kg)
1,2,4-Trichlorobenzene 22,000 <0.57 <0.67 <0.57 <0.59
1,2-Dichlorobenzene 1,900,000 <188 <246 <198 <192
1,3-Dichlorobenzene NE <188 <246 <198 <192
1,4-Dichlorobenzene 2,400 <0.57 <0.67 <0.57 <0.59



Appendix B-1
Complete Validated Soil Analytical Results

 Ballard Shop Area Investigation
Ballard Mine Remedial Investigation Technical Memorandum

(Page 4 of 54)

Location Identification SB01 SB01 SB02 SB02
Field Sample Identification 1107-SO-SB01 (8 TO 9) 1107-SO-SB01 (15 TO 16) 1107-SO-SB02 (4 TO 5) 1107-SO-SB02 (9 TO 10)

Date Collected 7/26/2011 7/26/2011 7/26/2011 7/26/2011
Depth (ft) 8 - 9 15 - 16 4 - 5 9 - 10

Matrix Soil Soil Soil Soil
Analyte/Methods (Units) Action Level

Semi-Volatile Organic Compounds/SW8270C (µg/kg) (continued)
2,4,5-Trichlorophenol 6,100,000 <188 <246 <198 <192
2,4,6-Trichlorophenol 44,000 <94.3 <110 <94.7 <97.9
2,4-Dichlorophenol 180,000 <94.3 <110 <94.7 <97.9
2,4-dimethylphenol 1,200,000 <188 <246 <198 <192
2,4-Dinitrophenol 120,000 <377 <440 <379 <391
2,4-Dinitrotoluene 1,600 <94.3 <110 <94.7 <97.9
2,6-Dinitrotoluene 61,000 <94.3 <110 <94.7 <97.9
2-Chloronaphthalene 6,300,000 <188 <246 <198 <192
2-Chlorophenol 390,000 <188 <246 <198 <192
2-Methylnaphthalene 310,000 <188 <246 <198 <192
2-Methylphenol NE <188 <246 <198 <192
2-Nitroaniline 610,000 <377 <440 <379 <391
2-Nitrophenol NE <188 <246 <198 <192
3,3'-Dichlorobenzidine 1,100 <189 <220 <189 <196
3-Nitroaniline 24,000 <377 <440 <379 <391
4,6-Dinitro-2-methylphenol 4,900 <377 <440 <379 <391
4-Bromophenyl phenyl ether NE <188 <246 <198 <192
4-Chloro-3-methylphenol NE <188 <246 <198 <192
4-Chloroaniline 2,400 <94.3 <110 <94.7 <97.9
4-Chlorophenyl phenyl ether NE <188 <246 <198 <192
4-Nitroaniline 24,000 <377 <440 <379 <391
4-Nitrophenol NE <939 <1230 <992 <960
Acenaphthene 2,360,000 <188 <246 <198 <192
Acenaphthylene NE <188 <246 <198 <192
Anthracene 11,800,000 <188 <246 <198 <192



Appendix B-1
Complete Validated Soil Analytical Results

 Ballard Shop Area Investigation
Ballard Mine Remedial Investigation Technical Memorandum

(Page 5 of 54)

Location Identification SB01 SB01 SB02 SB02
Field Sample Identification 1107-SO-SB01 (8 TO 9) 1107-SO-SB01 (15 TO 16) 1107-SO-SB02 (4 TO 5) 1107-SO-SB02 (9 TO 10)

Date Collected 7/26/2011 7/26/2011 7/26/2011 7/26/2011
Depth (ft) 8 - 9 15 - 16 4 - 5 9 - 10

Matrix Soil Soil Soil Soil
Analyte/Methods (Units) Action Level

Semi-Volatile Organic Compounds/SW8270C (µg/kg) (continued)
Benzo(a)anthracene 420 <94.3 <110 <94.7 <97.9
Benzo(a)pyrene 42 <94.3 <110 <94.7 <97.9
Benzo(b)fluoranthene 420 <94.3 <110 <94.7 <97.9
Benzo(g,h,i)perylene NE <188 <246 <198 <192
Benzo(k)fluoranthene 4,220 <94.3 <110 <94.7 <97.9
Benzoic acid ######### <5690 <7470 <6010 <5820
Benzyl alcohol 6,100,000 <188 <246 <198 <192
Benzyl butyl phthalate 260,000 <188 <246 <198 <192
bis(2-chloroethoxy) Methane 180,000 <94.3 <110 <94.7 <97.9
bis(2-chloroethyl) Ether 210 <94.3 <110 <94.7 <97.9
bis(2-chloroisopropyl) Ether NE <188 <246 <198 <192
bis(2-ethylhexyl) Phthalate 35,000 152 F,J,UK <110 <94.7 <97.9
Chrysene 41,900 <94.3 <110 <94.7 <97.9
Di-n-butyl phthalate 6,100,000 <188 <246 <198 <192
Di-n-octylphthalate NE <188 <246 <198 <192
Dibenz(a,h)anthracene 15 <94.3 <110 <94.7 <97.9
Dibenzofuran 78,000 <94.3 <110 <94.7 <97.9
Diethyl Phthalate 49,000,000 <188 <246 <198 <192
Dimethyl phthalate NE <188 <246 <198 <192
Fluoranthene 1,570,000 <188 <246 <198 <192
Fluorene 1,570,000 <188 <246 <198 <192
Hexachlorobenzene 300 <94.3 <110 <94.7 <97.9
Hexachlorobutadiene 6,200 <0.57 <0.67 <0.57 <0.59
Hexachloroethane 35,000 <94.3 <110 <94.7 <97.9
Indeno(1,2,3-c,d)Pyrene 150 <94.3 <110 <94.7 <97.9



Appendix B-1
Complete Validated Soil Analytical Results

 Ballard Shop Area Investigation
Ballard Mine Remedial Investigation Technical Memorandum

(Page 6 of 54)

Location Identification SB01 SB01 SB02 SB02
Field Sample Identification 1107-SO-SB01 (8 TO 9) 1107-SO-SB01 (15 TO 16) 1107-SO-SB02 (4 TO 5) 1107-SO-SB02 (9 TO 10)

Date Collected 7/26/2011 7/26/2011 7/26/2011 7/26/2011
Depth (ft) 8 - 9 15 - 16 4 - 5 9 - 10

Matrix Soil Soil Soil Soil
Analyte/Methods (Units) Action Level

Semi-Volatile Organic Compounds/SW8270C (µg/kg) (continued)
Isophorone 510,000 <188 <246 <198 <192
n-Nitroso-di-n-propylamine 69 <94.3 <110 <94.7 <97.9
n-Nitrosodiphenylamine 99,000 <94.3 <110 <94.7 <97.9
Naphthalene 50,000 <0.57 <0.67 <0.57 <0.59
Nitrobenzene 4,800 <94.3 <110 <94.7 <97.9
Pentachlorophenol 890 <377 <440 <379 <391
Phenanthrene NE <188 <246 <198 <192
Phenol 18,000,000 <188 <246 <198 <192
Pyrene 1,700,000 <188 <246 <198 <192  

µg/kg micrograms per kilogram.
Italic Italicized result indicates analyte reported to the method detection limit.
Bold Bolded result indicates positively identified compound.
Shaded Shaded result indicates result or method detection limit greater than or equal to the action level.
NA Not analyzed.
B Analyte detected in an associated blank.
F Analyte was positively identified but the reported concentration is estimated; reported concentration is less 
 than the reporting limit, but greater than the method detection limit.
J Data are estimated due to associated quality control data.
J+ Data are estimated due to associated quality control data.
J- Data are estimated due to associated quality control data.
UJ Potential low bias, possible false negative.
UK Analyte is considered not detected based on data validation.



Appendix B-1
Complete Validated Soil Analytical Results

 Ballard Shop Area Investigation
Ballard Mine Remedial Investigation Technical Memorandum

(Page 7 of 54)

Location Identification SB02 Dup SB02 SB03
Field Sample Identification 1107-SO-SB02 (9 TO 10)-1 1107-SO-SB02 (9 TO 10)-avg 1107-SO-SB03 (13 TO 14)

Date Collected 7/26/2011 7/26/2011 7/27/2011
Depth (ft) 9 - 10 9 - 10 13 - 14

Matrix Soil Soil Soil
Analyte/Methods (Units) Action Level

Pesticides and PCBs/SW8082 (µg/kg)
PCB-1016 (Arochlor 1016) 3,900 NA NA NA
PCB-1221 (Arochlor 1221) 140 NA NA NA
PCB-1232 (Arochlor 1232) 140 NA NA NA
PCB-1242 (Arochlor 1242) 220 NA NA NA
PCB-1248 (Arochlor 1248) 220 NA NA NA
PCB-1254 (Arochlor 1254) 220 NA NA NA
PCB-1260 (Arochlor 1260) 220 NA NA NA

Volatile Organic Compounds/SW8260B (µg/kg)
1,1,1,2-Tetrachloroethane 1,900 <0.59 <0.59 <0.56
1,1,1-Trichloroethane 8,700,000 6.89 6.895 F <4.95
1,1,2,2-Tetrachloroethane 560 <0.59 <0.59 <0.56
1,1,2-Trichloroethane 1,100 <0.59 <0.59 <0.56
1,1-Dichloroethane 3,300 <1.18 <1.19 <1.12
1,1-Dichloroethene 240,000 <5.06 <7.23 <4.95
1,1-Dichloropropene NE <5.06 <7.23 <4.95
1,2,3-Trichlorobenzene 49,000 <5.06 <7.23 <4.95
1,2,3-Trichloropropane 5 <1.18 <1.19 <1.12
1,2,4-Trichlorobenzene 22,000 <5.06 <7.23 <4.95
1,2,4-Trimethylbenzene 62,000 <5.06 <7.23 <4.95
1,2-Dibromo-3-chloropropane 5.4 <1.18 <1.19 <1.12
1,2-Dibromoethane (EDB) 3.4 <0.59 <0.59 <0.56
1,2-Dichlorobenzene 1,900,000 <5.06 <7.23 <4.95
1,2-Dichloroethane 3,400 <0.59 <0.59 <0.56
1,2-Dichloropropane 890 <0.59 <0.59 <0.56
1,3,5-Trimethylbenzene 780,000 <5.06 <7.23 <4.95



Appendix B-1
Complete Validated Soil Analytical Results

 Ballard Shop Area Investigation
Ballard Mine Remedial Investigation Technical Memorandum

(Page 8 of 54)

Location Identification SB02 Dup SB02 SB03
Field Sample Identification 1107-SO-SB02 (9 TO 10)-1 1107-SO-SB02 (9 TO 10)-avg 1107-SO-SB03 (13 TO 14)

Date Collected 7/26/2011 7/26/2011 7/27/2011
Depth (ft) 9 - 10 9 - 10 13 - 14

Matrix Soil Soil Soil
Analyte/Methods (Units) Action Level

Volatile Organic Compounds/SW8260B (µg/kg) (continued)
1,3-Dichlorobenzene NE <5.06 <7.23 <4.95
1,3-Dichloropropane 1,600,000 <5.06 <7.23 <4.95
1,4-Dichlorobenzene 2,400 <0.59 <0.59 <0.56
2,2-Dichloropropane NE <5.06 <7.23 <4.95
2-Butanone (MEK) 28,000,000 <10.1 <14.5 8.93 F,J+
2-Chlorotoluene 1,600,000 <5.06 <7.23 <4.95
4-Chlorotoluene 5,500,000 <5.06 <7.23 <4.95
4-Methyl-2-pentanone (MIBK) 5,300,000 <10.1 <14.5 <9.9
Acetone 61,000,000 <10.1 <14.5 61.1 J+
Benzene 8,500 <5.06 <7.23 <4.95
Bromobenzene 300,000 <5.06 <7.23 <4.95
Bromochloromethane NE <5.06 <7.23 <4.95
Bromodichloromethane 270 <0.59 <0.59 <0.56
Bromoform 61,000 <5.06 <7.23 <4.95
Bromomethane 7,300 <1.18 <1.19 <1.12
Carbon tetrachloride 610 <0.59 <0.59 <0.56
Chlorobenzene 290,000 <5.06 <7.23 <4.95
Chloroethane 15,000,000 <10.1 <14.5 <9.9
Chloroform 290 <0.59 <0.59 <0.56
Chloromethane 120,000 <10.1 <14.5 <9.9
cis-1,2-Dichloroethene 160,000 <5.06 <7.23 <4.95
cis-1,3-Dichloropropene 1,700 <0.59 <0.59 <0.56
Dibromochloromethane 680 <0.59 <0.59 <0.56
Dibromomethane 25,000 <5.06 <7.23 <4.95
Dichlorodifluoromethane 180,000 <10.1 <14.5 <9.9



Appendix B-1
Complete Validated Soil Analytical Results

 Ballard Shop Area Investigation
Ballard Mine Remedial Investigation Technical Memorandum

(Page 9 of 54)

Location Identification SB02 Dup SB02 SB03
Field Sample Identification 1107-SO-SB02 (9 TO 10)-1 1107-SO-SB02 (9 TO 10)-avg 1107-SO-SB03 (13 TO 14)

Date Collected 7/26/2011 7/26/2011 7/27/2011
Depth (ft) 9 - 10 9 - 10 13 - 14

Matrix Soil Soil Soil
Analyte/Methods (Units) Action Level

Volatile Organic Compounds/SW8260B (µg/kg) (continued)
Ethylbenzene 36,000 <5.06 <7.23 <4.95
Hexachlorobutadiene 6,200 <5.06 <5.06 <4.95
Isopropylbenzene NE <5.06 <7.23 <4.95
m,p-Xylene (Sum of isomers) 3,480,000 <5.06 <7.23 <4.95
Methylene chloride 11,000 <5.06 <7.23 <4.95
n-Butylbenzene NE <5.06 <7.23 <4.95
n-Propylbenzene 3,400,000 <5.06 <7.23 <4.95
Naphthalene 50,000 <10.1 <14.5 <9.9
o-Xylene 3,480,000 <5.06 <7.23 <4.95
p-Cymene (P-Isopropyltoluene) NE <5.06 <7.23 <4.95
sec-Butylbenzene NE <5.06 <7.23 <4.95
Styrene 6,300,000 <5.06 <7.23 <4.95
t-Butylbenzene NE <5.06 <7.23 <4.95
Tetrachloroethene (PCE) 550 <0.59 <0.59 <0.56
Toluene 5,680,000 <5.06 <7.23 <4.95
trans-1,2-Dichloroethene 150,000 <5.06 <7.23 <4.95
trans-1,3-Dichloropropene 1,700 <0.59 <0.59 <0.56
Trichloroethene (TCE) 2,800 <0.59 <0.59 <0.56
Trichlorofluoromethane 790,000 <10.1 <14.5 <9.9
Vinyl chloride 60 <1.18 <1.19 <1.12

Semi-Volatile Organic Compounds/SW8270C (µg/kg)
1,2,4-Trichlorobenzene 22,000 <0.59 <0.59 <0.56
1,2-Dichlorobenzene 1,900,000 <204 <204 <201
1,3-Dichlorobenzene NE <204 <204 <201
1,4-Dichlorobenzene 2,400 <0.59 <0.59 <0.56



Appendix B-1
Complete Validated Soil Analytical Results

 Ballard Shop Area Investigation
Ballard Mine Remedial Investigation Technical Memorandum

(Page 10 of 54)

Location Identification SB02 Dup SB02 SB03
Field Sample Identification 1107-SO-SB02 (9 TO 10)-1 1107-SO-SB02 (9 TO 10)-avg 1107-SO-SB03 (13 TO 14)

Date Collected 7/26/2011 7/26/2011 7/27/2011
Depth (ft) 9 - 10 9 - 10 13 - 14

Matrix Soil Soil Soil
Analyte/Methods (Units) Action Level

Semi-Volatile Organic Compounds/SW8270C (µg/kg) (continued)
2,4,5-Trichlorophenol 6,100,000 <204 <204 <201
2,4,6-Trichlorophenol 44,000 <97.4 <97.9 <92.6
2,4-Dichlorophenol 180,000 <97.4 <97.9 <92.6
2,4-dimethylphenol 1,200,000 <204 <204 <201
2,4-Dinitrophenol 120,000 <390 <391 <370
2,4-Dinitrotoluene 1,600 <97.4 <97.9 <92.6
2,6-Dinitrotoluene 61,000 <97.4 <97.9 <92.6
2-Chloronaphthalene 6,300,000 <204 <204 <201
2-Chlorophenol 390,000 <204 <204 <201
2-Methylnaphthalene 310,000 <204 <204 <201
2-Methylphenol NE <204 <204 <201
2-Nitroaniline 610,000 <390 <391 <370
2-Nitrophenol NE <204 <204 <201
3,3'-Dichlorobenzidine 1,100 <195 <196 <185
3-Nitroaniline 24,000 <390 <391 <370
4,6-Dinitro-2-methylphenol 4,900 <390 <391 <370
4-Bromophenyl phenyl ether NE <204 <204 <201
4-Chloro-3-methylphenol NE <204 <204 <201
4-Chloroaniline 2,400 <97.4 <97.9 <92.6
4-Chlorophenyl phenyl ether NE <204 <204 <201
4-Nitroaniline 24,000 <390 <391 <370
4-Nitrophenol NE <1020 <1020 <1010
Acenaphthene 2,360,000 <204 <204 <201
Acenaphthylene NE <204 <204 <201
Anthracene 11,800,000 <204 <204 <201



Appendix B-1
Complete Validated Soil Analytical Results

 Ballard Shop Area Investigation
Ballard Mine Remedial Investigation Technical Memorandum

(Page 11 of 54)

Location Identification SB02 Dup SB02 SB03
Field Sample Identification 1107-SO-SB02 (9 TO 10)-1 1107-SO-SB02 (9 TO 10)-avg 1107-SO-SB03 (13 TO 14)

Date Collected 7/26/2011 7/26/2011 7/27/2011
Depth (ft) 9 - 10 9 - 10 13 - 14

Matrix Soil Soil Soil
Analyte/Methods (Units) Action Level

Semi-Volatile Organic Compounds/SW8270C (µg/kg) (continued)
Benzo(a)anthracene 420 <97.4 <97.9 <92.6
Benzo(a)pyrene 42 <97.4 <97.9 <92.6
Benzo(b)fluoranthene 420 <97.4 <97.9 <92.6
Benzo(g,h,i)perylene NE <204 <204 <201
Benzo(k)fluoranthene 4,220 <97.4 <97.9 <92.6
Benzoic acid ######### <6180 <6180 <6100
Benzyl alcohol 6,100,000 <204 <204 <201
Benzyl butyl phthalate 260,000 <204 <204 <201
bis(2-chloroethoxy) Methane 180,000 <97.4 <97.9 <92.6
bis(2-chloroethyl) Ether 210 <97.4 <97.9 <92.6
bis(2-chloroisopropyl) Ether NE <204 <204 <201
bis(2-ethylhexyl) Phthalate 35,000 107 F,J,UK 107 F,J,UK <92.6
Chrysene 41,900 <97.4 <97.9 <92.6
Di-n-butyl phthalate 6,100,000 <204 <204 <201
Di-n-octylphthalate NE <204 <204 <201
Dibenz(a,h)anthracene 15 <97.4 <97.9 <92.6
Dibenzofuran 78,000 <97.4 <97.9 <92.6
Diethyl Phthalate 49,000,000 <204 <204 <201
Dimethyl phthalate NE <204 <204 <201
Fluoranthene 1,570,000 <204 <204 <201
Fluorene 1,570,000 <204 <204 <201
Hexachlorobenzene 300 <97.4 <97.9 <92.6
Hexachlorobutadiene 6,200 <0.59 <0.59 <0.56
Hexachloroethane 35,000 <97.4 <97.9 <92.6
Indeno(1,2,3-c,d)Pyrene 150 <97.4 <97.9 <92.6
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Complete Validated Soil Analytical Results

 Ballard Shop Area Investigation
Ballard Mine Remedial Investigation Technical Memorandum

(Page 12 of 54)

Location Identification SB02 Dup SB02 SB03
Field Sample Identification 1107-SO-SB02 (9 TO 10)-1 1107-SO-SB02 (9 TO 10)-avg 1107-SO-SB03 (13 TO 14)

Date Collected 7/26/2011 7/26/2011 7/27/2011
Depth (ft) 9 - 10 9 - 10 13 - 14

Matrix Soil Soil Soil
Analyte/Methods (Units) Action Level

Semi-Volatile Organic Compounds/SW8270C (µg/kg) (continued)
Isophorone 510,000 <204 <204 <201
n-Nitroso-di-n-propylamine 69 <97.4 <97.9 <92.6
n-Nitrosodiphenylamine 99,000 <97.4 <97.9 <92.6
Naphthalene 50,000 <0.59 <0.59 <0.56
Nitrobenzene 4,800 <97.4 <97.9 <92.6
Pentachlorophenol 890 <390 <391 <370
Phenanthrene NE <204 <204 <201
Phenol 18,000,000 <204 <204 <201
Pyrene 1,700,000 <204 <204 <201  

µg/kg micrograms per kilogram.
Italic Italicized result indicates analyte reported to the method detection limit.
Bold Bolded result indicates positively identified compound.
Shaded Shaded result indicates result or method detection limit greater than or equal to the action level.
NA Not analyzed.
B Analyte detected in an associated blank.
F Analyte was positively identified but the reported concentration is estimated; reported concentration is less 
 than the reporting limit, but greater than the method detection limit.
J Data are estimated due to associated quality control data.
J+ Data are estimated due to associated quality control data.
J- Data are estimated due to associated quality control data.
UJ Potential low bias, possible false negative.
UK Analyte is considered not detected based on data validation.
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Complete Validated Soil Analytical Results

 Ballard Shop Area Investigation
Ballard Mine Remedial Investigation Technical Memorandum

(Page 13 of 54)

Location Identification SB03 SB04 SB04
Field Sample Identification 1107-SO-SB03 (22 TO 23) 1107-SO-SB04 (10 TO 11) 1107-SO-SB04 (18 TO 19)

Date Collected 7/27/2011 7/26/2011 7/26/2011
Depth (ft) 22 - 23 10 - 11 18 - 19

Matrix Soil Soil Soil
Analyte/Methods (Units) Action Level

Pesticides and PCBs/SW8082 (µg/kg)
PCB-1016 (Arochlor 1016) 3,900 NA NA NA
PCB-1221 (Arochlor 1221) 140 NA NA NA
PCB-1232 (Arochlor 1232) 140 NA NA NA
PCB-1242 (Arochlor 1242) 220 NA NA NA
PCB-1248 (Arochlor 1248) 220 NA NA NA
PCB-1254 (Arochlor 1254) 220 NA NA NA
PCB-1260 (Arochlor 1260) 220 NA NA NA

Volatile Organic Compounds/SW8260B (µg/kg)
1,1,1,2-Tetrachloroethane 1,900 <0.59 <0.61 <0.61
1,1,1-Trichloroethane 8,700,000 <5.57 <6.03 <5.66
1,1,2,2-Tetrachloroethane 560 <0.59 <0.61 <0.61
1,1,2-Trichloroethane 1,100 <0.59 <0.61 <0.61
1,1-Dichloroethane 3,300 <1.18 3.94 F 1.91 F
1,1-Dichloroethene 240,000 <5.57 <6.03 <5.66
1,1-Dichloropropene NE <5.57 <6.03 <5.66
1,2,3-Trichlorobenzene 49,000 <5.57 UJ <6.03 <5.66
1,2,3-Trichloropropane 5 <1.18 <1.22 <1.22
1,2,4-Trichlorobenzene 22,000 <5.57 UJ <6.03 <5.66
1,2,4-Trimethylbenzene 62,000 <5.57 UJ 15.6 <5.66
1,2-Dibromo-3-chloropropane 5.4 <1.18 <1.22 <1.22
1,2-Dibromoethane (EDB) 3.4 <0.59 <0.61 <0.61
1,2-Dichlorobenzene 1,900,000 <5.57 UJ <6.03 <5.66
1,2-Dichloroethane 3,400 <0.59 <0.61 <0.61
1,2-Dichloropropane 890 <0.59 <0.61 <0.61
1,3,5-Trimethylbenzene 780,000 <5.57 UJ 7.42 <5.66
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Complete Validated Soil Analytical Results

 Ballard Shop Area Investigation
Ballard Mine Remedial Investigation Technical Memorandum

(Page 14 of 54)

Location Identification SB03 SB04 SB04
Field Sample Identification 1107-SO-SB03 (22 TO 23) 1107-SO-SB04 (10 TO 11) 1107-SO-SB04 (18 TO 19)

Date Collected 7/27/2011 7/26/2011 7/26/2011
Depth (ft) 22 - 23 10 - 11 18 - 19

Matrix Soil Soil Soil
Analyte/Methods (Units) Action Level

Volatile Organic Compounds/SW8260B (µg/kg) (continued)
1,3-Dichlorobenzene NE <5.57 UJ <6.03 <5.66
1,3-Dichloropropane 1,600,000 <5.57 <6.03 <5.66
1,4-Dichlorobenzene 2,400 <0.59 UJ, <0.61 <0.61
2,2-Dichloropropane NE <5.57 <6.03 <5.66
2-Butanone (MEK) 28,000,000 12.1 J 23.2 <11.3
2-Chlorotoluene 1,600,000 <5.57 UJ <6.03 <5.66
4-Chlorotoluene 5,500,000 <5.57 UJ <6.03 <5.66
4-Methyl-2-pentanone (MIBK) 5,300,000 <11.1 <12.1 <11.3
Acetone 61,000,000 66.3 J-,B 96.2 7.93 F,J
Benzene 8,500 <5.57 0.736 F 1.11 F
Bromobenzene 300,000 <5.57 UJ <6.03 <5.66
Bromochloromethane NE <5.57 <6.03 <5.66
Bromodichloromethane 270 <0.59 <0.61 <0.61
Bromoform 61,000 <5.57 <6.03 <5.66
Bromomethane 7,300 <1.18 <1.22 <1.22
Carbon tetrachloride 610 <0.59 <0.61 <0.61
Chlorobenzene 290,000 <5.57 <6.03 <5.66
Chloroethane 15,000,000 <11.1 <12.1 <11.3
Chloroform 290 <0.59 <0.61 <0.61
Chloromethane 120,000 <11.1 UJ <12.1 UJ <11.3 UJ
cis-1,2-Dichloroethene 160,000 <5.57 30.7 8.7
cis-1,3-Dichloropropene 1,700 <0.59 <0.61 <0.61
Dibromochloromethane 680 <0.59 <0.61 <0.61
Dibromomethane 25,000 <5.57 <6.03 <5.66
Dichlorodifluoromethane 180,000 <11.1 UJ <12.1 UJ <11.3 UJ
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Complete Validated Soil Analytical Results

 Ballard Shop Area Investigation
Ballard Mine Remedial Investigation Technical Memorandum

(Page 15 of 54)

Location Identification SB03 SB04 SB04
Field Sample Identification 1107-SO-SB03 (22 TO 23) 1107-SO-SB04 (10 TO 11) 1107-SO-SB04 (18 TO 19)

Date Collected 7/27/2011 7/26/2011 7/26/2011
Depth (ft) 22 - 23 10 - 11 18 - 19

Matrix Soil Soil Soil
Analyte/Methods (Units) Action Level

Volatile Organic Compounds/SW8260B (µg/kg) (continued)
Ethylbenzene 36,000 <5.57 <6.03 <5.66
Hexachlorobutadiene 6,200 <5.57 UJ <6.03 <5.66
Isopropylbenzene NE <5.57 UJ 0.747 F <5.66
m,p-Xylene (Sum of isomers) 3,480,000 <5.57 0.673 F <5.66
Methylene chloride 11,000 4.29 F,J- <6.03 <5.66
n-Butylbenzene NE <5.57 UJ 4.6 F <5.66
n-Propylbenzene 3,400,000 <5.57 UJ 1.16 F <5.66
Naphthalene 50,000 <11.1 UJ 2.84 F <11.3
o-Xylene 3,480,000 <5.57 <6.03 <5.66
p-Cymene (P-Isopropyltoluene) NE <5.57 UJ 1.97 F <5.66
sec-Butylbenzene NE <5.57 UJ 5.85 F <5.66
Styrene 6,300,000 <5.57 UJ <6.03 <5.66
t-Butylbenzene NE <5.57 UJ 2.1 F <5.66
Tetrachloroethene (PCE) 550 <0.59 <0.61 <0.61
Toluene 5,680,000 <5.57 <6.03 <5.66
trans-1,2-Dichloroethene 150,000 <5.57 <6.03 <5.66
trans-1,3-Dichloropropene 1,700 <0.59 <0.61 <0.61
Trichloroethene (TCE) 2,800 <0.59 <0.61 <0.61
Trichlorofluoromethane 790,000 <11.1 <12.1 <11.3
Vinyl chloride 60 <1.18 <1.22 <1.22

Semi-Volatile Organic Compounds/SW8270C (µg/kg)
1,2,4-Trichlorobenzene 22,000 <0.59 <0.61 <0.61
1,2-Dichlorobenzene 1,900,000 <218 <213 <178
1,3-Dichlorobenzene NE <218 <213 <178
1,4-Dichlorobenzene 2,400 <0.59 <0.61 <0.61
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Complete Validated Soil Analytical Results

 Ballard Shop Area Investigation
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Location Identification SB03 SB04 SB04
Field Sample Identification 1107-SO-SB03 (22 TO 23) 1107-SO-SB04 (10 TO 11) 1107-SO-SB04 (18 TO 19)

Date Collected 7/27/2011 7/26/2011 7/26/2011
Depth (ft) 22 - 23 10 - 11 18 - 19

Matrix Soil Soil Soil
Analyte/Methods (Units) Action Level

Semi-Volatile Organic Compounds/SW8270C (µg/kg) (continued)
2,4,5-Trichlorophenol 6,100,000 <218 <213 NA
2,4,6-Trichlorophenol 44,000 <97.1 <101 NA
2,4-Dichlorophenol 180,000 <97.1 <101 NA
2,4-dimethylphenol 1,200,000 <218 <213 NA
2,4-Dinitrophenol 120,000 <388 UJ <403 NA
2,4-Dinitrotoluene 1,600 <97.1 <101 <100
2,6-Dinitrotoluene 61,000 <97.1 <101 <100
2-Chloronaphthalene 6,300,000 <218 <213 <178
2-Chlorophenol 390,000 <218 <213 NA
2-Methylnaphthalene 310,000 <218 <213 <178
2-Methylphenol NE <218 <213 NA
2-Nitroaniline 610,000 <388 <403 <402
2-Nitrophenol NE <218 <213 NA
3,3'-Dichlorobenzidine 1,100 <194 <201 <201
3-Nitroaniline 24,000 <388 <403 <402
4,6-Dinitro-2-methylphenol 4,900 <388 <403 NA
4-Bromophenyl phenyl ether NE <218 <213 <178
4-Chloro-3-methylphenol NE <218 <213 NA
4-Chloroaniline 2,400 <97.1 <101 <100
4-Chlorophenyl phenyl ether NE <218 <213 <178
4-Nitroaniline 24,000 <388 <403 <402
4-Nitrophenol NE <1090 <1070 NA
Acenaphthene 2,360,000 <218 <213 <178
Acenaphthylene NE <218 <213 <178
Anthracene 11,800,000 <218 <213 <178
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Complete Validated Soil Analytical Results

 Ballard Shop Area Investigation
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Location Identification SB03 SB04 SB04
Field Sample Identification 1107-SO-SB03 (22 TO 23) 1107-SO-SB04 (10 TO 11) 1107-SO-SB04 (18 TO 19)

Date Collected 7/27/2011 7/26/2011 7/26/2011
Depth (ft) 22 - 23 10 - 11 18 - 19

Matrix Soil Soil Soil
Analyte/Methods (Units) Action Level

Semi-Volatile Organic Compounds/SW8270C (µg/kg) (continued)
Benzo(a)anthracene 420 <97.1 <101 <100
Benzo(a)pyrene 42 <97.1 <101 <100
Benzo(b)fluoranthene 420 <97.1 <101 <100
Benzo(g,h,i)perylene NE <218 <213 <178
Benzo(k)fluoranthene 4,220 <97.1 <101 <100
Benzoic acid ######### NA <6450 NA
Benzyl alcohol 6,100,000 <218 <213 <178
Benzyl butyl phthalate 260,000 <218 <213 <178
bis(2-chloroethoxy) Methane 180,000 <97.1 <101 <178
bis(2-chloroethyl) Ether 210 <97.1 <101 <100
bis(2-chloroisopropyl) Ether NE <218 <213 <178
bis(2-ethylhexyl) Phthalate 35,000 <97.1 <101 97.6 F,J,UK
Chrysene 41,900 <97.1 <101 <100
Di-n-butyl phthalate 6,100,000 <218 <213 <178
Di-n-octylphthalate NE <218 <213 <178
Dibenz(a,h)anthracene 15 <97.1 <101 <100
Dibenzofuran 78,000 <97.1 <101 <100
Diethyl Phthalate 49,000,000 <218 <213 <178
Dimethyl phthalate NE <218 <213 <178
Fluoranthene 1,570,000 <218 <213 <178
Fluorene 1,570,000 <218 <213 <178
Hexachlorobenzene 300 <97.1 <101 <100
Hexachlorobutadiene 6,200 <0.59 <0.61 <0.61
Hexachloroethane 35,000 <97.1 <101 <100
Indeno(1,2,3-c,d)Pyrene 150 <97.1 <101 <100
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Complete Validated Soil Analytical Results

 Ballard Shop Area Investigation
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(Page 18 of 54)

Location Identification SB03 SB04 SB04
Field Sample Identification 1107-SO-SB03 (22 TO 23) 1107-SO-SB04 (10 TO 11) 1107-SO-SB04 (18 TO 19)

Date Collected 7/27/2011 7/26/2011 7/26/2011
Depth (ft) 22 - 23 10 - 11 18 - 19

Matrix Soil Soil Soil
Analyte/Methods (Units) Action Level

Semi-Volatile Organic Compounds/SW8270C (µg/kg) (continued)
Isophorone 510,000 <218 <213 <178
n-Nitroso-di-n-propylamine 69 <97.1 <101 <100
n-Nitrosodiphenylamine 99,000 <97.1 <101 <100
Naphthalene 50,000 <0.59 <0.61 <0.61
Nitrobenzene 4,800 <97.1 <101 <100
Pentachlorophenol 890 <388 <403 NA
Phenanthrene NE <218 <213 <178
Phenol 18,000,000 <218 <213 NA
Pyrene 1,700,000 <218 <213 <178  

µg/kg micrograms per kilogram.
Italic Italicized result indicates analyte reported to the method detection limit.
Bold Bolded result indicates positively identified compound.
Shaded Shaded result indicates result or method detection limit greater than or equal to the action level.
NA Not analyzed.
B Analyte detected in an associated blank.
F Analyte was positively identified but the reported concentration is estimated; reported concentration is less 
 than the reporting limit, but greater than the method detection limit.
J Data are estimated due to associated quality control data.
J+ Data are estimated due to associated quality control data.
J- Data are estimated due to associated quality control data.
UJ Potential low bias, possible false negative.
UK Analyte is considered not detected based on data validation.
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Location Identification SB05 SB05 SB06
Field Sample Identification 1107-SO-SB05 (0 TO 1) 1107-SO-SB05  (6 TO 7) 1107-SO-SB06  (4 TO 5)

Date Collected 7/20/2011 7/20/2011 7/20/2011
Depth (ft) 0 - 1 6 - 7 4 - 5

Matrix Soil Soil Soil
Analyte/Methods (Units) Action Level

Pesticides and PCBs/SW8082 (µg/kg)
PCB-1016 (Arochlor 1016) 3,900 <8.86 <10.2 <9.12
PCB-1221 (Arochlor 1221) 140 <8.86 <10.2 <9.12
PCB-1232 (Arochlor 1232) 140 <8.86 <10.2 <9.12
PCB-1242 (Arochlor 1242) 220 <8.86 <10.2 <9.12
PCB-1248 (Arochlor 1248) 220 <8.86 <10.2 <9.12
PCB-1254 (Arochlor 1254) 220 <8.86 <10.2 <9.12
PCB-1260 (Arochlor 1260) 220 <8.86 <10.2 <9.12

Volatile Organic Compounds/SW8260B (µg/kg)
1,1,1,2-Tetrachloroethane 1,900 NA NA NA
1,1,1-Trichloroethane 8,700,000 NA NA NA
1,1,2,2-Tetrachloroethane 560 NA NA NA
1,1,2-Trichloroethane 1,100 NA NA NA
1,1-Dichloroethane 3,300 NA NA NA
1,1-Dichloroethene 240,000 NA NA NA
1,1-Dichloropropene NE NA NA NA
1,2,3-Trichlorobenzene 49,000 NA NA NA
1,2,3-Trichloropropane 5 NA NA NA
1,2,4-Trichlorobenzene 22,000 NA NA NA
1,2,4-Trimethylbenzene 62,000 NA NA NA
1,2-Dibromo-3-chloropropane 5.4 NA NA NA
1,2-Dibromoethane (EDB) 3.4 NA NA NA
1,2-Dichlorobenzene 1,900,000 NA NA NA
1,2-Dichloroethane 3,400 NA NA NA
1,2-Dichloropropane 890 NA NA NA
1,3,5-Trimethylbenzene 780,000 NA NA NA
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Location Identification SB05 SB05 SB06
Field Sample Identification 1107-SO-SB05 (0 TO 1) 1107-SO-SB05  (6 TO 7) 1107-SO-SB06  (4 TO 5)

Date Collected 7/20/2011 7/20/2011 7/20/2011
Depth (ft) 0 - 1 6 - 7 4 - 5

Matrix Soil Soil Soil
Analyte/Methods (Units) Action Level

Volatile Organic Compounds/SW8260B (µg/kg) (continued)
1,3-Dichlorobenzene NE NA NA NA
1,3-Dichloropropane 1,600,000 NA NA NA
1,4-Dichlorobenzene 2,400 NA NA NA
2,2-Dichloropropane NE NA NA NA
2-Butanone (MEK) 28,000,000 NA NA NA
2-Chlorotoluene 1,600,000 NA NA NA
4-Chlorotoluene 5,500,000 NA NA NA
4-Methyl-2-pentanone (MIBK) 5,300,000 NA NA NA
Acetone 61,000,000 NA NA NA
Benzene 8,500 NA NA NA
Bromobenzene 300,000 NA NA NA
Bromochloromethane NE NA NA NA
Bromodichloromethane 270 NA NA NA
Bromoform 61,000 NA NA NA
Bromomethane 7,300 NA NA NA
Carbon tetrachloride 610 NA NA NA
Chlorobenzene 290,000 NA NA NA
Chloroethane 15,000,000 NA NA NA
Chloroform 290 NA NA NA
Chloromethane 120,000 NA NA NA
cis-1,2-Dichloroethene 160,000 NA NA NA
cis-1,3-Dichloropropene 1,700 NA NA NA
Dibromochloromethane 680 NA NA NA
Dibromomethane 25,000 NA NA NA
Dichlorodifluoromethane 180,000 NA NA NA
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 Ballard Shop Area Investigation
Ballard Mine Remedial Investigation Technical Memorandum

(Page 21 of 54)

Location Identification SB05 SB05 SB06
Field Sample Identification 1107-SO-SB05 (0 TO 1) 1107-SO-SB05  (6 TO 7) 1107-SO-SB06  (4 TO 5)

Date Collected 7/20/2011 7/20/2011 7/20/2011
Depth (ft) 0 - 1 6 - 7 4 - 5

Matrix Soil Soil Soil
Analyte/Methods (Units) Action Level

Volatile Organic Compounds/SW8260B (µg/kg) (continued)
Ethylbenzene 36,000 NA NA NA
Hexachlorobutadiene 6,200 NA NA NA
Isopropylbenzene NE NA NA NA
m,p-Xylene (Sum of isomers) 3,480,000 NA NA NA
Methylene chloride 11,000 NA NA NA
n-Butylbenzene NE NA NA NA
n-Propylbenzene 3,400,000 NA NA NA
Naphthalene 50,000 NA NA NA
o-Xylene 3,480,000 NA NA NA
p-Cymene (P-Isopropyltoluene) NE NA NA NA
sec-Butylbenzene NE NA NA NA
Styrene 6,300,000 NA NA NA
t-Butylbenzene NE NA NA NA
Tetrachloroethene (PCE) 550 NA NA NA
Toluene 5,680,000 NA NA NA
trans-1,2-Dichloroethene 150,000 NA NA NA
trans-1,3-Dichloropropene 1,700 NA NA NA
Trichloroethene (TCE) 2,800 NA NA NA
Trichlorofluoromethane 790,000 NA NA NA
Vinyl chloride 60 NA NA NA

Semi-Volatile Organic Compounds/SW8270C (µg/kg)
1,2,4-Trichlorobenzene 22,000 NA NA NA
1,2-Dichlorobenzene 1,900,000 NA NA NA
1,3-Dichlorobenzene NE NA NA NA
1,4-Dichlorobenzene 2,400 NA NA NA



Appendix B-1
Complete Validated Soil Analytical Results

 Ballard Shop Area Investigation
Ballard Mine Remedial Investigation Technical Memorandum

(Page 22 of 54)

Location Identification SB05 SB05 SB06
Field Sample Identification 1107-SO-SB05 (0 TO 1) 1107-SO-SB05  (6 TO 7) 1107-SO-SB06  (4 TO 5)

Date Collected 7/20/2011 7/20/2011 7/20/2011
Depth (ft) 0 - 1 6 - 7 4 - 5

Matrix Soil Soil Soil
Analyte/Methods (Units) Action Level

Semi-Volatile Organic Compounds/SW8270C (µg/kg) (continued)
2,4,5-Trichlorophenol 6,100,000 NA NA NA
2,4,6-Trichlorophenol 44,000 NA NA NA
2,4-Dichlorophenol 180,000 NA NA NA
2,4-dimethylphenol 1,200,000 NA NA NA
2,4-Dinitrophenol 120,000 NA NA NA
2,4-Dinitrotoluene 1,600 NA NA NA
2,6-Dinitrotoluene 61,000 NA NA NA
2-Chloronaphthalene 6,300,000 NA NA NA
2-Chlorophenol 390,000 NA NA NA
2-Methylnaphthalene 310,000 NA NA NA
2-Methylphenol NE NA NA NA
2-Nitroaniline 610,000 NA NA NA
2-Nitrophenol NE NA NA NA
3,3'-Dichlorobenzidine 1,100 NA NA NA
3-Nitroaniline 24,000 NA NA NA
4,6-Dinitro-2-methylphenol 4,900 NA NA NA
4-Bromophenyl phenyl ether NE NA NA NA
4-Chloro-3-methylphenol NE NA NA NA
4-Chloroaniline 2,400 NA NA NA
4-Chlorophenyl phenyl ether NE NA NA NA
4-Nitroaniline 24,000 NA NA NA
4-Nitrophenol NE NA NA NA
Acenaphthene 2,360,000 NA NA NA
Acenaphthylene NE NA NA NA
Anthracene 11,800,000 NA NA NA
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Complete Validated Soil Analytical Results

 Ballard Shop Area Investigation
Ballard Mine Remedial Investigation Technical Memorandum

(Page 23 of 54)

Location Identification SB05 SB05 SB06
Field Sample Identification 1107-SO-SB05 (0 TO 1) 1107-SO-SB05  (6 TO 7) 1107-SO-SB06  (4 TO 5)

Date Collected 7/20/2011 7/20/2011 7/20/2011
Depth (ft) 0 - 1 6 - 7 4 - 5

Matrix Soil Soil Soil
Analyte/Methods (Units) Action Level

Semi-Volatile Organic Compounds/SW8270C (µg/kg) (continued)
Benzo(a)anthracene 420 NA NA NA
Benzo(a)pyrene 42 NA NA NA
Benzo(b)fluoranthene 420 NA NA NA
Benzo(g,h,i)perylene NE NA NA NA
Benzo(k)fluoranthene 4,220 NA NA NA
Benzoic acid ######### NA NA NA
Benzyl alcohol 6,100,000 NA NA NA
Benzyl butyl phthalate 260,000 NA NA NA
bis(2-chloroethoxy) Methane 180,000 NA NA NA
bis(2-chloroethyl) Ether 210 NA NA NA
bis(2-chloroisopropyl) Ether NE NA NA NA
bis(2-ethylhexyl) Phthalate 35,000 NA NA NA
Chrysene 41,900 NA NA NA
Di-n-butyl phthalate 6,100,000 NA NA NA
Di-n-octylphthalate NE NA NA NA
Dibenz(a,h)anthracene 15 NA NA NA
Dibenzofuran 78,000 NA NA NA
Diethyl Phthalate 49,000,000 NA NA NA
Dimethyl phthalate NE NA NA NA
Fluoranthene 1,570,000 NA NA NA
Fluorene 1,570,000 NA NA NA
Hexachlorobenzene 300 NA NA NA
Hexachlorobutadiene 6,200 NA NA NA
Hexachloroethane 35,000 NA NA NA
Indeno(1,2,3-c,d)Pyrene 150 NA NA NA
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Complete Validated Soil Analytical Results

 Ballard Shop Area Investigation
Ballard Mine Remedial Investigation Technical Memorandum

(Page 24 of 54)

Location Identification SB05 SB05 SB06
Field Sample Identification 1107-SO-SB05 (0 TO 1) 1107-SO-SB05  (6 TO 7) 1107-SO-SB06  (4 TO 5)

Date Collected 7/20/2011 7/20/2011 7/20/2011
Depth (ft) 0 - 1 6 - 7 4 - 5

Matrix Soil Soil Soil
Analyte/Methods (Units) Action Level

Semi-Volatile Organic Compounds/SW8270C (µg/kg) (continued)
Isophorone 510,000 NA NA NA
n-Nitroso-di-n-propylamine 69 NA NA NA
n-Nitrosodiphenylamine 99,000 NA NA NA
Naphthalene 50,000 NA NA NA
Nitrobenzene 4,800 NA NA NA
Pentachlorophenol 890 NA NA NA
Phenanthrene NE NA NA NA
Phenol 18,000,000 NA NA NA
Pyrene 1,700,000 NA NA NA  

µg/kg micrograms per kilogram.
Italic Italicized result indicates analyte reported to the method detection limit.
Bold Bolded result indicates positively identified compound.
Shaded Shaded result indicates result or method detection limit greater than or equal to the action level.
NA Not analyzed.
B Analyte detected in an associated blank.
F Analyte was positively identified but the reported concentration is estimated; reported concentration is less 
 than the reporting limit, but greater than the method detection limit.
J Data are estimated due to associated quality control data.
J+ Data are estimated due to associated quality control data.
J- Data are estimated due to associated quality control data.
UJ Potential low bias, possible false negative.
UK Analyte is considered not detected based on data validation.
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Complete Validated Soil Analytical Results

 Ballard Shop Area Investigation
Ballard Mine Remedial Investigation Technical Memorandum

(Page 25 of 54)

Location Identification SB06 SB06 SB06 Dup
Field Sample Identification 1107-SO-SB06  (10.2 TO 10.5) 1107-SO-SB06  (20 TO 21) 1107-SO-SB06  (20 TO 21)-1

Date Collected 7/20/2011 7/20/2011 7/20/2011
Depth (ft) 10.2 - 10.5 20 - 21 20 - 21

Matrix Soil Soil Soil
Analyte/Methods (Units) Action Level

Pesticides and PCBs/SW8082 (µg/kg)
PCB-1016 (Arochlor 1016) 3,900 <8.93 <9.92 <9.8
PCB-1221 (Arochlor 1221) 140 <8.93 <9.92 <9.8
PCB-1232 (Arochlor 1232) 140 <8.93 <9.92 <9.8
PCB-1242 (Arochlor 1242) 220 <8.93 <9.92 <9.8
PCB-1248 (Arochlor 1248) 220 <8.93 <9.92 <9.8
PCB-1254 (Arochlor 1254) 220 <8.93 <9.92 <9.8
PCB-1260 (Arochlor 1260) 220 <8.93 <9.92 <9.8

Volatile Organic Compounds/SW8260B (µg/kg)
1,1,1,2-Tetrachloroethane 1,900 NA NA NA
1,1,1-Trichloroethane 8,700,000 NA NA NA
1,1,2,2-Tetrachloroethane 560 NA NA NA
1,1,2-Trichloroethane 1,100 NA NA NA
1,1-Dichloroethane 3,300 NA NA NA
1,1-Dichloroethene 240,000 NA NA NA
1,1-Dichloropropene NE NA NA NA
1,2,3-Trichlorobenzene 49,000 NA NA NA
1,2,3-Trichloropropane 5 NA NA NA
1,2,4-Trichlorobenzene 22,000 NA NA NA
1,2,4-Trimethylbenzene 62,000 NA NA NA
1,2-Dibromo-3-chloropropane 5.4 NA NA NA
1,2-Dibromoethane (EDB) 3.4 NA NA NA
1,2-Dichlorobenzene 1,900,000 NA NA NA
1,2-Dichloroethane 3,400 NA NA NA
1,2-Dichloropropane 890 NA NA NA
1,3,5-Trimethylbenzene 780,000 NA NA NA
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Complete Validated Soil Analytical Results

 Ballard Shop Area Investigation
Ballard Mine Remedial Investigation Technical Memorandum

(Page 26 of 54)

Location Identification SB06 SB06 SB06 Dup
Field Sample Identification 1107-SO-SB06  (10.2 TO 10.5) 1107-SO-SB06  (20 TO 21) 1107-SO-SB06  (20 TO 21)-1

Date Collected 7/20/2011 7/20/2011 7/20/2011
Depth (ft) 10.2 - 10.5 20 - 21 20 - 21

Matrix Soil Soil Soil
Analyte/Methods (Units) Action Level

Volatile Organic Compounds/SW8260B (µg/kg) (continued)
1,3-Dichlorobenzene NE NA NA NA
1,3-Dichloropropane 1,600,000 NA NA NA
1,4-Dichlorobenzene 2,400 NA NA NA
2,2-Dichloropropane NE NA NA NA
2-Butanone (MEK) 28,000,000 NA NA NA
2-Chlorotoluene 1,600,000 NA NA NA
4-Chlorotoluene 5,500,000 NA NA NA
4-Methyl-2-pentanone (MIBK) 5,300,000 NA NA NA
Acetone 61,000,000 NA NA NA
Benzene 8,500 NA NA NA
Bromobenzene 300,000 NA NA NA
Bromochloromethane NE NA NA NA
Bromodichloromethane 270 NA NA NA
Bromoform 61,000 NA NA NA
Bromomethane 7,300 NA NA NA
Carbon tetrachloride 610 NA NA NA
Chlorobenzene 290,000 NA NA NA
Chloroethane 15,000,000 NA NA NA
Chloroform 290 NA NA NA
Chloromethane 120,000 NA NA NA
cis-1,2-Dichloroethene 160,000 NA NA NA
cis-1,3-Dichloropropene 1,700 NA NA NA
Dibromochloromethane 680 NA NA NA
Dibromomethane 25,000 NA NA NA
Dichlorodifluoromethane 180,000 NA NA NA
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Complete Validated Soil Analytical Results

 Ballard Shop Area Investigation
Ballard Mine Remedial Investigation Technical Memorandum

(Page 27 of 54)

Location Identification SB06 SB06 SB06 Dup
Field Sample Identification 1107-SO-SB06  (10.2 TO 10.5) 1107-SO-SB06  (20 TO 21) 1107-SO-SB06  (20 TO 21)-1

Date Collected 7/20/2011 7/20/2011 7/20/2011
Depth (ft) 10.2 - 10.5 20 - 21 20 - 21

Matrix Soil Soil Soil
Analyte/Methods (Units) Action Level

Volatile Organic Compounds/SW8260B (µg/kg) (continued)
Ethylbenzene 36,000 NA NA NA
Hexachlorobutadiene 6,200 NA NA NA
Isopropylbenzene NE NA NA NA
m,p-Xylene (Sum of isomers) 3,480,000 NA NA NA
Methylene chloride 11,000 NA NA NA
n-Butylbenzene NE NA NA NA
n-Propylbenzene 3,400,000 NA NA NA
Naphthalene 50,000 NA NA NA
o-Xylene 3,480,000 NA NA NA
p-Cymene (P-Isopropyltoluene) NE NA NA NA
sec-Butylbenzene NE NA NA NA
Styrene 6,300,000 NA NA NA
t-Butylbenzene NE NA NA NA
Tetrachloroethene (PCE) 550 NA NA NA
Toluene 5,680,000 NA NA NA
trans-1,2-Dichloroethene 150,000 NA NA NA
trans-1,3-Dichloropropene 1,700 NA NA NA
Trichloroethene (TCE) 2,800 NA NA NA
Trichlorofluoromethane 790,000 NA NA NA
Vinyl chloride 60 NA NA NA

Semi-Volatile Organic Compounds/SW8270C (µg/kg)
1,2,4-Trichlorobenzene 22,000 NA NA NA
1,2-Dichlorobenzene 1,900,000 NA NA NA
1,3-Dichlorobenzene NE NA NA NA
1,4-Dichlorobenzene 2,400 NA NA NA
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Complete Validated Soil Analytical Results

 Ballard Shop Area Investigation
Ballard Mine Remedial Investigation Technical Memorandum

(Page 28 of 54)

Location Identification SB06 SB06 SB06 Dup
Field Sample Identification 1107-SO-SB06  (10.2 TO 10.5) 1107-SO-SB06  (20 TO 21) 1107-SO-SB06  (20 TO 21)-1

Date Collected 7/20/2011 7/20/2011 7/20/2011
Depth (ft) 10.2 - 10.5 20 - 21 20 - 21

Matrix Soil Soil Soil
Analyte/Methods (Units) Action Level

Semi-Volatile Organic Compounds/SW8270C (µg/kg) (continued)
2,4,5-Trichlorophenol 6,100,000 NA NA NA
2,4,6-Trichlorophenol 44,000 NA NA NA
2,4-Dichlorophenol 180,000 NA NA NA
2,4-dimethylphenol 1,200,000 NA NA NA
2,4-Dinitrophenol 120,000 NA NA NA
2,4-Dinitrotoluene 1,600 NA NA NA
2,6-Dinitrotoluene 61,000 NA NA NA
2-Chloronaphthalene 6,300,000 NA NA NA
2-Chlorophenol 390,000 NA NA NA
2-Methylnaphthalene 310,000 NA NA NA
2-Methylphenol NE NA NA NA
2-Nitroaniline 610,000 NA NA NA
2-Nitrophenol NE NA NA NA
3,3'-Dichlorobenzidine 1,100 NA NA NA
3-Nitroaniline 24,000 NA NA NA
4,6-Dinitro-2-methylphenol 4,900 NA NA NA
4-Bromophenyl phenyl ether NE NA NA NA
4-Chloro-3-methylphenol NE NA NA NA
4-Chloroaniline 2,400 NA NA NA
4-Chlorophenyl phenyl ether NE NA NA NA
4-Nitroaniline 24,000 NA NA NA
4-Nitrophenol NE NA NA NA
Acenaphthene 2,360,000 NA NA NA
Acenaphthylene NE NA NA NA
Anthracene 11,800,000 NA NA NA
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Complete Validated Soil Analytical Results

 Ballard Shop Area Investigation
Ballard Mine Remedial Investigation Technical Memorandum

(Page 29 of 54)

Location Identification SB06 SB06 SB06 Dup
Field Sample Identification 1107-SO-SB06  (10.2 TO 10.5) 1107-SO-SB06  (20 TO 21) 1107-SO-SB06  (20 TO 21)-1

Date Collected 7/20/2011 7/20/2011 7/20/2011
Depth (ft) 10.2 - 10.5 20 - 21 20 - 21

Matrix Soil Soil Soil
Analyte/Methods (Units) Action Level

Semi-Volatile Organic Compounds/SW8270C (µg/kg) (continued)
Benzo(a)anthracene 420 NA NA NA
Benzo(a)pyrene 42 NA NA NA
Benzo(b)fluoranthene 420 NA NA NA
Benzo(g,h,i)perylene NE NA NA NA
Benzo(k)fluoranthene 4,220 NA NA NA
Benzoic acid ######### NA NA NA
Benzyl alcohol 6,100,000 NA NA NA
Benzyl butyl phthalate 260,000 NA NA NA
bis(2-chloroethoxy) Methane 180,000 NA NA NA
bis(2-chloroethyl) Ether 210 NA NA NA
bis(2-chloroisopropyl) Ether NE NA NA NA
bis(2-ethylhexyl) Phthalate 35,000 NA NA NA
Chrysene 41,900 NA NA NA
Di-n-butyl phthalate 6,100,000 NA NA NA
Di-n-octylphthalate NE NA NA NA
Dibenz(a,h)anthracene 15 NA NA NA
Dibenzofuran 78,000 NA NA NA
Diethyl Phthalate 49,000,000 NA NA NA
Dimethyl phthalate NE NA NA NA
Fluoranthene 1,570,000 NA NA NA
Fluorene 1,570,000 NA NA NA
Hexachlorobenzene 300 NA NA NA
Hexachlorobutadiene 6,200 NA NA NA
Hexachloroethane 35,000 NA NA NA
Indeno(1,2,3-c,d)Pyrene 150 NA NA NA
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Complete Validated Soil Analytical Results

 Ballard Shop Area Investigation
Ballard Mine Remedial Investigation Technical Memorandum

(Page 30 of 54)

Location Identification SB06 SB06 SB06 Dup
Field Sample Identification 1107-SO-SB06  (10.2 TO 10.5) 1107-SO-SB06  (20 TO 21) 1107-SO-SB06  (20 TO 21)-1

Date Collected 7/20/2011 7/20/2011 7/20/2011
Depth (ft) 10.2 - 10.5 20 - 21 20 - 21

Matrix Soil Soil Soil
Analyte/Methods (Units) Action Level

Semi-Volatile Organic Compounds/SW8270C (µg/kg) (continued)
Isophorone 510,000 NA NA NA
n-Nitroso-di-n-propylamine 69 NA NA NA
n-Nitrosodiphenylamine 99,000 NA NA NA
Naphthalene 50,000 NA NA NA
Nitrobenzene 4,800 NA NA NA
Pentachlorophenol 890 NA NA NA
Phenanthrene NE NA NA NA
Phenol 18,000,000 NA NA NA
Pyrene 1,700,000 NA NA NA  

µg/kg micrograms per kilogram.
Italic Italicized result indicates analyte reported to the method detection limit.
Bold Bolded result indicates positively identified compound.
Shaded Shaded result indicates result or method detection limit greater than or equal to the action level.
NA Not analyzed.
B Analyte detected in an associated blank.
F Analyte was positively identified but the reported concentration is estimated; reported concentration is less 
 than the reporting limit, but greater than the method detection limit.
J Data are estimated due to associated quality control data.
J+ Data are estimated due to associated quality control data.
J- Data are estimated due to associated quality control data.
UJ Potential low bias, possible false negative.
UK Analyte is considered not detected based on data validation.
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Complete Validated Soil Analytical Results

 Ballard Shop Area Investigation
Ballard Mine Remedial Investigation Technical Memorandum

(Page 31 of 54)

Location Identification SB06 SB08 SB08
Field Sample Identification 1107-SO-SB06  (20 TO 21)-avg 1107-SO-SB08 (7 TO 8) 1107-SO-SB08 (10 TO 11)

Date Collected 7/20/2011 7/27/2011 7/27/2011
Depth (ft) 20 - 21 7 - 8 10 - 11

Matrix Soil Soil Soil
Analyte/Methods (Units) Action Level

Pesticides and PCBs/SW8082 (µg/kg)
PCB-1016 (Arochlor 1016) 3,900 <9.92 NA NA
PCB-1221 (Arochlor 1221) 140 <9.92 NA NA
PCB-1232 (Arochlor 1232) 140 <9.92 NA NA
PCB-1242 (Arochlor 1242) 220 <9.92 NA NA
PCB-1248 (Arochlor 1248) 220 <9.92 NA NA
PCB-1254 (Arochlor 1254) 220 <9.92 NA NA
PCB-1260 (Arochlor 1260) 220 <9.92 NA NA

Volatile Organic Compounds/SW8260B (µg/kg)
1,1,1,2-Tetrachloroethane 1,900 NA <0.6 <0.59
1,1,1-Trichloroethane 8,700,000 NA <618 <6.63
1,1,2,2-Tetrachloroethane 560 NA <0.6 <0.59
1,1,2-Trichloroethane 1,100 NA <0.6 <0.59
1,1-Dichloroethane 3,300 NA <1.19 4.26 F
1,1-Dichloroethene 240,000 NA <0.6 <6.63
1,1-Dichloropropene NE NA <618 <6.63
1,2,3-Trichlorobenzene 49,000 NA <0.6 <6.63
1,2,3-Trichloropropane 5 NA <1.19 <1.18
1,2,4-Trichlorobenzene 22,000 NA <0.6 <6.63
1,2,4-Trimethylbenzene 62,000 NA 1950 <6.63
1,2-Dibromo-3-chloropropane 5.4 NA <1.19 <1.18
1,2-Dibromoethane (EDB) 3.4 NA <0.6 <0.59
1,2-Dichlorobenzene 1,900,000 NA <618 <6.63
1,2-Dichloroethane 3,400 NA <0.6 <0.59
1,2-Dichloropropane 890 NA <0.6 <0.59
1,3,5-Trimethylbenzene 780,000 NA 980 <6.63
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Complete Validated Soil Analytical Results

 Ballard Shop Area Investigation
Ballard Mine Remedial Investigation Technical Memorandum

(Page 32 of 54)

Location Identification SB06 SB08 SB08
Field Sample Identification 1107-SO-SB06  (20 TO 21)-avg 1107-SO-SB08 (7 TO 8) 1107-SO-SB08 (10 TO 11)

Date Collected 7/20/2011 7/27/2011 7/27/2011
Depth (ft) 20 - 21 7 - 8 10 - 11

Matrix Soil Soil Soil
Analyte/Methods (Units) Action Level

Volatile Organic Compounds/SW8260B (µg/kg) (continued)
1,3-Dichlorobenzene NE NA <618 <6.63
1,3-Dichloropropane 1,600,000 NA <618 <6.63
1,4-Dichlorobenzene 2,400 NA <0.6 <0.59
2,2-Dichloropropane NE NA <618 <6.63
2-Butanone (MEK) 28,000,000 NA <1240 <13.3
2-Chlorotoluene 1,600,000 NA <618 <6.63
4-Chlorotoluene 5,500,000 NA <618 <6.63
4-Methyl-2-pentanone (MIBK) 5,300,000 NA <1240 <13.3
Acetone 61,000,000 NA <1240 <13.3
Benzene 8,500 NA <0.6 <6.63
Bromobenzene 300,000 NA <0.6 <6.63
Bromochloromethane NE NA <618 <6.63
Bromodichloromethane 270 NA <0.6 <0.59
Bromoform 61,000 NA <0.6 <6.63
Bromomethane 7,300 NA <1.19 <1.18
Carbon tetrachloride 610 NA <0.6 <0.59
Chlorobenzene 290,000 NA <0.6 <6.63
Chloroethane 15,000,000 NA <1240 <13.3
Chloroform 290 NA <0.6 <0.59
Chloromethane 120,000 NA <2.39 <13.3 UJ
cis-1,2-Dichloroethene 160,000 NA 107 F 21.1
cis-1,3-Dichloropropene 1,700 NA <0.6 <0.59
Dibromochloromethane 680 NA <0.6 <0.59
Dibromomethane 25,000 NA <0.6 <6.63
Dichlorodifluoromethane 180,000 NA <1.19 <13.3 UJ
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Complete Validated Soil Analytical Results

 Ballard Shop Area Investigation
Ballard Mine Remedial Investigation Technical Memorandum

(Page 33 of 54)

Location Identification SB06 SB08 SB08
Field Sample Identification 1107-SO-SB06  (20 TO 21)-avg 1107-SO-SB08 (7 TO 8) 1107-SO-SB08 (10 TO 11)

Date Collected 7/20/2011 7/27/2011 7/27/2011
Depth (ft) 20 - 21 7 - 8 10 - 11

Matrix Soil Soil Soil
Analyte/Methods (Units) Action Level

Volatile Organic Compounds/SW8260B (µg/kg) (continued)
Ethylbenzene 36,000 NA <0.6 <6.63
Hexachlorobutadiene 6,200 NA <0.6 <0.59
Isopropylbenzene NE NA 83.9 F <6.63
m,p-Xylene (Sum of isomers) 3,480,000 NA 121 F <6.63
Methylene chloride 11,000 NA <1.19 5.28 F
n-Butylbenzene NE NA 1030 0.778 F
n-Propylbenzene 3,400,000 NA 167 F <6.63
Naphthalene 50,000 NA 1550 3.43 F
o-Xylene 3,480,000 NA 114 F <6.63
p-Cymene (P-Isopropyltoluene) NE NA 358 F <6.63
sec-Butylbenzene NE NA 360 F 0.835 F
Styrene 6,300,000 NA <618 <6.63
t-Butylbenzene NE NA 102 F <6.63
Tetrachloroethene (PCE) 550 NA <0.6 <0.59
Toluene 5,680,000 NA <618 <6.63
trans-1,2-Dichloroethene 150,000 NA <0.6 <6.63
trans-1,3-Dichloropropene 1,700 NA <0.6 <0.59
Trichloroethene (TCE) 2,800 NA <0.6 <0.59
Trichlorofluoromethane 790,000 NA <1.19 <13.3
Vinyl chloride 60 NA <1.19 <1.18

Semi-Volatile Organic Compounds/SW8270C (µg/kg)
1,2,4-Trichlorobenzene 22,000 NA <0.6 <0.59
1,2-Dichlorobenzene 1,900,000 NA <173 <197
1,3-Dichlorobenzene NE NA <173 <197
1,4-Dichlorobenzene 2,400 NA <0.6 <0.59
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 Ballard Shop Area Investigation
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(Page 34 of 54)

Location Identification SB06 SB08 SB08
Field Sample Identification 1107-SO-SB06  (20 TO 21)-avg 1107-SO-SB08 (7 TO 8) 1107-SO-SB08 (10 TO 11)

Date Collected 7/20/2011 7/27/2011 7/27/2011
Depth (ft) 20 - 21 7 - 8 10 - 11

Matrix Soil Soil Soil
Analyte/Methods (Units) Action Level

Semi-Volatile Organic Compounds/SW8270C (µg/kg) (continued)
2,4,5-Trichlorophenol 6,100,000 NA <173 <197
2,4,6-Trichlorophenol 44,000 NA <98.4 <97.7
2,4-Dichlorophenol 180,000 NA <173 <97.7
2,4-dimethylphenol 1,200,000 NA <173 <197
2,4-Dinitrophenol 120,000 NA <394 <391
2,4-Dinitrotoluene 1,600 NA <98.4 <97.7
2,6-Dinitrotoluene 61,000 NA <98.4 <97.7
2-Chloronaphthalene 6,300,000 NA <173 <197
2-Chlorophenol 390,000 NA <173 <197
2-Methylnaphthalene 310,000 NA 5430 <197
2-Methylphenol NE NA <173 <197
2-Nitroaniline 610,000 NA <394 <391
2-Nitrophenol NE NA <173 <197
3,3'-Dichlorobenzidine 1,100 NA <197 <195
3-Nitroaniline 24,000 NA <394 <391
4,6-Dinitro-2-methylphenol 4,900 NA <394 <391
4-Bromophenyl phenyl ether NE NA <173 <197
4-Chloro-3-methylphenol NE NA <173 <197
4-Chloroaniline 2,400 NA <98.4 <97.7
4-Chlorophenyl phenyl ether NE NA <173 <197
4-Nitroaniline 24,000 NA <394 <391
4-Nitrophenol NE NA <863 <983
Acenaphthene 2,360,000 NA <173 <197
Acenaphthylene NE NA <173 <197
Anthracene 11,800,000 NA <173 <197
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 Ballard Shop Area Investigation
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Location Identification SB06 SB08 SB08
Field Sample Identification 1107-SO-SB06  (20 TO 21)-avg 1107-SO-SB08 (7 TO 8) 1107-SO-SB08 (10 TO 11)

Date Collected 7/20/2011 7/27/2011 7/27/2011
Depth (ft) 20 - 21 7 - 8 10 - 11

Matrix Soil Soil Soil
Analyte/Methods (Units) Action Level

Semi-Volatile Organic Compounds/SW8270C (µg/kg) (continued)
Benzo(a)anthracene 420 NA <98.4 <97.7
Benzo(a)pyrene 42 NA <98.4 <97.7
Benzo(b)fluoranthene 420 NA <98.4 <97.7
Benzo(g,h,i)perylene NE NA <173 <197
Benzo(k)fluoranthene 4,220 NA <98.4 <97.7
Benzoic acid ######### NA <5230 <5960
Benzyl alcohol 6,100,000 NA <173 <197
Benzyl butyl phthalate 260,000 NA <173 <197
bis(2-chloroethoxy) Methane 180,000 NA <173 <97.7
bis(2-chloroethyl) Ether 210 NA <98.4 <97.7
bis(2-chloroisopropyl) Ether NE NA <173 <197
bis(2-ethylhexyl) Phthalate 35,000 NA <98.4 <97.7
Chrysene 41,900 NA <98.4 <97.7
Di-n-butyl phthalate 6,100,000 NA <173 <197
Di-n-octylphthalate NE NA <173 <197
Dibenz(a,h)anthracene 15 NA <98.4 <97.7
Dibenzofuran 78,000 NA <98.4 <97.7
Diethyl Phthalate 49,000,000 NA <173 <197
Dimethyl phthalate NE NA <173 <197
Fluoranthene 1,570,000 NA <173 <197
Fluorene 1,570,000 NA 550 <197
Hexachlorobenzene 300 NA <98.4 <97.7
Hexachlorobutadiene 6,200 NA <0.6 <0.59
Hexachloroethane 35,000 NA <98.4 <97.7
Indeno(1,2,3-c,d)Pyrene 150 NA <98.4 <97.7
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Location Identification SB06 SB08 SB08
Field Sample Identification 1107-SO-SB06  (20 TO 21)-avg 1107-SO-SB08 (7 TO 8) 1107-SO-SB08 (10 TO 11)

Date Collected 7/20/2011 7/27/2011 7/27/2011
Depth (ft) 20 - 21 7 - 8 10 - 11

Matrix Soil Soil Soil
Analyte/Methods (Units) Action Level

Semi-Volatile Organic Compounds/SW8270C (µg/kg) (continued)
Isophorone 510,000 NA <173 <197
n-Nitroso-di-n-propylamine 69 NA <98.4 <97.7
n-Nitrosodiphenylamine 99,000 NA <98.4 <97.7
Naphthalene 50,000 NA 1360 <0.59
Nitrobenzene 4,800 NA <98.4 <97.7
Pentachlorophenol 890 NA <394 <391
Phenanthrene NE NA 960 <197
Phenol 18,000,000 NA <173 <197
Pyrene 1,700,000 NA <173 <197  

µg/kg micrograms per kilogram.
Italic Italicized result indicates analyte reported to the method detection limit.
Bold Bolded result indicates positively identified compound.
Shaded Shaded result indicates result or method detection limit greater than or equal to the action level.
NA Not analyzed.
B Analyte detected in an associated blank.
F Analyte was positively identified but the reported concentration is estimated; reported concentration is less 
 than the reporting limit, but greater than the method detection limit.
J Data are estimated due to associated quality control data.
J+ Data are estimated due to associated quality control data.
J- Data are estimated due to associated quality control data.
UJ Potential low bias, possible false negative.
UK Analyte is considered not detected based on data validation.
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Location Identification SB09 SB09 SB09 SB10
Field Sample Identification 1107-SO-SB09 (5 TO 6) 1107-SO-SB09 (12 TO 13) 1107-SO-SB09 (15 TO 16) 1107-SO-SB10 (8TO9)

Date Collected 7/27/2011 7/27/2011 7/27/2011 7/27/2011
Depth (ft) 5 - 6 12 - 13 15 - 16 8 - 9

Matrix Soil Soil Soil Soil
Analyte/Methods (Units) Action Level

Pesticides and PCBs/SW8082 (µg/kg)
PCB-1016 (Arochlor 1016) 3,900 NA NA NA NA
PCB-1221 (Arochlor 1221) 140 NA NA NA NA
PCB-1232 (Arochlor 1232) 140 NA NA NA NA
PCB-1242 (Arochlor 1242) 220 NA NA NA NA
PCB-1248 (Arochlor 1248) 220 NA NA NA NA
PCB-1254 (Arochlor 1254) 220 NA NA NA NA
PCB-1260 (Arochlor 1260) 220 NA NA NA NA

Volatile Organic Compounds/SW8260B (µg/kg)
1,1,1,2-Tetrachloroethane 1,900 <0.58 <0.57 <0.56 <0.62
1,1,1-Trichloroethane 8,700,000 <595 0.54 F <4.14 <5.58
1,1,2,2-Tetrachloroethane 560 <0.58 <0.57 <0.56 <0.62
1,1,2-Trichloroethane 1,100 <0.58 <0.57 0.489 F <0.62
1,1-Dichloroethane 3,300 <1.17 15.2 9.22 <1.23
1,1-Dichloroethene 240,000 <0.58 <4.49 <4.14 <5.58
1,1-Dichloropropene NE <595 <4.49 <4.14 <5.58
1,2,3-Trichlorobenzene 49,000 <0.58 <4.49 <4.14 <5.58
1,2,3-Trichloropropane 5 <1.17 <1.13 <1.12 <1.23
1,2,4-Trichlorobenzene 22,000 <0.58 <4.49;1420 <4.14 <5.58
1,2,4-Trimethylbenzene 62,000 9820 NA 67.3 <5.58
1,2-Dibromo-3-chloropropane 5.4 <1.17 <1.13 <1.12 <1.23
1,2-Dibromoethane (EDB) 3.4 <0.58 <0.57 <0.56 <0.62
1,2-Dichlorobenzene 1,900,000 <595 <4.49 <4.14 <5.58
1,2-Dichloroethane 3,400 <0.58 <0.57 <0.56 <0.62
1,2-Dichloropropane 890 <0.58 <0.57 <0.56 <0.62
1,3,5-Trimethylbenzene 780,000 2920 76.1 27.9 <5.58
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Location Identification SB09 SB09 SB09 SB10
Field Sample Identification 1107-SO-SB09 (5 TO 6) 1107-SO-SB09 (12 TO 13) 1107-SO-SB09 (15 TO 16) 1107-SO-SB10 (8TO9)

Date Collected 7/27/2011 7/27/2011 7/27/2011 7/27/2011
Depth (ft) 5 - 6 12 - 13 15 - 16 8 - 9

Matrix Soil Soil Soil Soil
Analyte/Methods (Units) Action Level

Volatile Organic Compounds/SW8260B (µg/kg) (continued)
1,3-Dichlorobenzene NE <595 <4.49 <4.14 <5.58
1,3-Dichloropropane 1,600,000 <595 <4.49 <4.14 <5.58
1,4-Dichlorobenzene 2,400 <0.58 <0.57 <0.56 <0.62
2,2-Dichloropropane NE <595 <4.49 <4.14 <5.58
2-Butanone (MEK) 28,000,000 <1190 <8.98 <8.27 25.1
2-Chlorotoluene 1,600,000 <595 <4.49 <4.14 <5.58
4-Chlorotoluene 5,500,000 <595 <4.49 <4.14 <5.58
4-Methyl-2-pentanone (MIBK) 5,300,000 <1190 <8.98 <8.27 <11.2
Acetone 61,000,000 <1190 9.8 7.13 F 97.4
Benzene 8,500 <0.58 2.17 F 1.41 F <5.58
Bromobenzene 300,000 <0.58 <4.49 <4.14 <5.58
Bromochloromethane NE <595 <4.49 <4.14 <5.58
Bromodichloromethane 270 <0.58 <0.57 <0.56 <0.62
Bromoform 61,000 <0.58 <4.49 <4.14 <5.58
Bromomethane 7,300 <1.17 <1.13 <1.12 <1.23
Carbon tetrachloride 610 <0.58 <0.57 <0.56 <0.62
Chlorobenzene 290,000 <0.58 <4.49 <4.14 <5.58
Chloroethane 15,000,000 <1190 <8.98 <8.27 <11.2
Chloroform 290 <0.58 <0.57 <0.56 <0.62
Chloromethane 120,000 <2.33 <8.98 UJ <8.27 UJ <11.2
cis-1,2-Dichloroethene 160,000 70.8 F 23.3 14.7 11.5
cis-1,3-Dichloropropene 1,700 <0.58 <0.57 <0.56 <0.62
Dibromochloromethane 680 <0.58 <0.57 <0.56 <0.62
Dibromomethane 25,000 <0.58 <4.49 <4.14 <5.58
Dichlorodifluoromethane 180,000 <1.17 <8.98 UJ <8.27 UJ <11.2 UJ
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Location Identification SB09 SB09 SB09 SB10
Field Sample Identification 1107-SO-SB09 (5 TO 6) 1107-SO-SB09 (12 TO 13) 1107-SO-SB09 (15 TO 16) 1107-SO-SB10 (8TO9)

Date Collected 7/27/2011 7/27/2011 7/27/2011 7/27/2011
Depth (ft) 5 - 6 12 - 13 15 - 16 8 - 9

Matrix Soil Soil Soil Soil
Analyte/Methods (Units) Action Level

Volatile Organic Compounds/SW8260B (µg/kg) (continued)
Ethylbenzene 36,000 552 F 15.1 6.2 <5.58
Hexachlorobutadiene 6,200 <0.58 <4.49 <4.14 <5.58
Isopropylbenzene NE 276 F 8.31 3.41 F 0.783 F
m,p-Xylene (Sum of isomers) 3,480,000 2340 58 22.9 <5.58
Methylene chloride 11,000 <1.17 2.88 F 3.31 F 2.64 F
n-Butylbenzene NE 2710 <4.49 15.6 <5.58
n-Propylbenzene 3,400,000 773 17.2 6.72 <5.58
Naphthalene 50,000 4440 203 F 112 <11.2
o-Xylene 3,480,000 951 20.6 8.18 <5.58
p-Cymene (P-Isopropyltoluene) NE 815 16.1 5.52 0.88 F
sec-Butylbenzene NE 566 F 11.9 4.35 3.86 F
Styrene 6,300,000 <595 <4.49 <4.14 <5.58
t-Butylbenzene NE 124 F 3.35 F 1.18 F 2.1 F
Tetrachloroethene (PCE) 550 <0.58 4.2 F 2.26 F <0.62
Toluene 5,680,000 <595 0.964 F 0.449 F <5.58
trans-1,2-Dichloroethene 150,000 <0.58 <4.49 <4.14 1.14 F
trans-1,3-Dichloropropene 1,700 <0.58 <0.57 <0.56 <0.62
Trichloroethene (TCE) 2,800 <0.58 <0.57 <0.56 2.7 F
Trichlorofluoromethane 790,000 <1.17 <8.98 <8.27 <11.2
Vinyl chloride 60 <1.17 <1.13 <1.12 <1.23

Semi-Volatile Organic Compounds/SW8270C (µg/kg)
1,2,4-Trichlorobenzene 22,000 <0.58 <0.57 <0.56 <0.62 UJ
1,2-Dichlorobenzene 1,900,000 <210 <212 <210 <219
1,3-Dichlorobenzene NE <210 <212 <210 <219
1,4-Dichlorobenzene 2,400 <0.58 <0.57 <0.56 <0.62



Appendix B-1
Complete Validated Soil Analytical Results

 Ballard Shop Area Investigation
Ballard Mine Remedial Investigation Technical Memorandum

(Page 40 of 54)

Location Identification SB09 SB09 SB09 SB10
Field Sample Identification 1107-SO-SB09 (5 TO 6) 1107-SO-SB09 (12 TO 13) 1107-SO-SB09 (15 TO 16) 1107-SO-SB10 (8TO9)

Date Collected 7/27/2011 7/27/2011 7/27/2011 7/27/2011
Depth (ft) 5 - 6 12 - 13 15 - 16 8 - 9

Matrix Soil Soil Soil Soil
Analyte/Methods (Units) Action Level

Semi-Volatile Organic Compounds/SW8270C (µg/kg) (continued)
2,4,5-Trichlorophenol 6,100,000 <210 <212 <210 <219
2,4,6-Trichlorophenol 44,000 <96.3 <93.3 <92.4 <101
2,4-Dichlorophenol 180,000 <96.3 <93.3 <92.4 <101
2,4-dimethylphenol 1,200,000 <210 <212 <210 <219
2,4-Dinitrophenol 120,000 <385 <373 <370 <406
2,4-Dinitrotoluene 1,600 <96.3 <93.3 <92.4 <101
2,6-Dinitrotoluene 61,000 <96.3 <93.3 <92.4 <101
2-Chloronaphthalene 6,300,000 <210 <212 <210 <219 UJ
2-Chlorophenol 390,000 <210 <212 <210 <219
2-Methylnaphthalene 310,000 6540 <212 597 <219
2-Methylphenol NE <210 <212 <210 <219
2-Nitroaniline 610,000 <385 <373 <370 <406
2-Nitrophenol NE <210 <212 <210 <219
3,3'-Dichlorobenzidine 1,100 <193 <187 <185 <203
3-Nitroaniline 24,000 <385 <373 <370 <406
4,6-Dinitro-2-methylphenol 4,900 <385 <373 <370 <406
4-Bromophenyl phenyl ether NE <210 <212 <210 <219
4-Chloro-3-methylphenol NE <210 <212 <210 <219
4-Chloroaniline 2,400 <96.3 <93.3 <92.4 <101
4-Chlorophenyl phenyl ether NE <210 <212 <210 <219
4-Nitroaniline 24,000 <385 <373 <370 <406
4-Nitrophenol NE <1050 <1060 <1050 <1090
Acenaphthene 2,360,000 370 <212 <210 <219
Acenaphthylene NE <210 <212 <210 <219
Anthracene 11,800,000 <210 <212 <210 <219
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Location Identification SB09 SB09 SB09 SB10
Field Sample Identification 1107-SO-SB09 (5 TO 6) 1107-SO-SB09 (12 TO 13) 1107-SO-SB09 (15 TO 16) 1107-SO-SB10 (8TO9)

Date Collected 7/27/2011 7/27/2011 7/27/2011 7/27/2011
Depth (ft) 5 - 6 12 - 13 15 - 16 8 - 9

Matrix Soil Soil Soil Soil
Analyte/Methods (Units) Action Level

Semi-Volatile Organic Compounds/SW8270C (µg/kg) (continued)
Benzo(a)anthracene 420 <96.3 <93.3 <92.4 <101
Benzo(a)pyrene 42 <96.3 <93.3 <92.4 <101
Benzo(b)fluoranthene 420 <96.3 <93.3 <92.4 <101
Benzo(g,h,i)perylene NE <210 <212 <210 <219
Benzo(k)fluoranthene 4,220 <96.3 <93.3 <92.4 <101
Benzoic acid ######### <6350 <6440 <6370 <6630 UJ
Benzyl alcohol 6,100,000 <210 <212 <210 <219
Benzyl butyl phthalate 260,000 <210 <212 <210 <219
bis(2-chloroethoxy) Methane 180,000 <96.3 <93.3 <92.4 <101
bis(2-chloroethyl) Ether 210 <96.3 <93.3 <92.4 <101
bis(2-chloroisopropyl) Ether NE <210 <212 <210 <219
bis(2-ethylhexyl) Phthalate 35,000 131 F,J,UK <93.3 <92.4 <101
Chrysene 41,900 <96.3 <93.3 <92.4 <101
Di-n-butyl phthalate 6,100,000 <210 <212 <210 <219
Di-n-octylphthalate NE <210 <212 <210 <219
Dibenz(a,h)anthracene 15 <96.3 <93.3 <92.4 <101
Dibenzofuran 78,000 <96.3 <93.3 <92.4 <101
Diethyl Phthalate 49,000,000 <210 <212 <210 <219
Dimethyl phthalate NE <210 <212 <210 <219
Fluoranthene 1,570,000 <210 <212 <210 <219
Fluorene 1,570,000 688 <212 <210 <219
Hexachlorobenzene 300 <96.3 <93.3 <92.4 <101
Hexachlorobutadiene 6,200 <0.58 <0.57 <0.56 <0.62
Hexachloroethane 35,000 <96.3 <93.3 <92.4 <101
Indeno(1,2,3-c,d)Pyrene 150 <96.3 <93.3 <92.4 <101
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Location Identification SB09 SB09 SB09 SB10
Field Sample Identification 1107-SO-SB09 (5 TO 6) 1107-SO-SB09 (12 TO 13) 1107-SO-SB09 (15 TO 16) 1107-SO-SB10 (8TO9)

Date Collected 7/27/2011 7/27/2011 7/27/2011 7/27/2011
Depth (ft) 5 - 6 12 - 13 15 - 16 8 - 9

Matrix Soil Soil Soil Soil
Analyte/Methods (Units) Action Level

Semi-Volatile Organic Compounds/SW8270C (µg/kg) (continued)
Isophorone 510,000 <210 <212 <210 <219
n-Nitroso-di-n-propylamine 69 <96.3 <93.3 <92.4 <101
n-Nitrosodiphenylamine 99,000 <96.3 <93.3 <92.4 <101
Naphthalene 50,000 1480 <0.57 136 F <0.62
Nitrobenzene 4,800 <96.3 <93.3 <92.4 <101
Pentachlorophenol 890 <385 <373 <370 <406
Phenanthrene NE 2110 <212 316 <219
Phenol 18,000,000 <210 <212 <210 <219
Pyrene 1,700,000 153 F <212 <210 <219  

µg/kg micrograms per kilogram.
Italic Italicized result indicates analyte reported to the method detection limit.
Bold Bolded result indicates positively identified compound.
Shaded Shaded result indicates result or method detection limit greater than or equal to the action level.
NA Not analyzed.
B Analyte detected in an associated blank.
F Analyte was positively identified but the reported concentration is estimated; reported concentration is less 
 than the reporting limit, but greater than the method detection limit.
J Data are estimated due to associated quality control data.
J+ Data are estimated due to associated quality control data.
J- Data are estimated due to associated quality control data.
UJ Potential low bias, possible false negative.
UK Analyte is considered not detected based on data validation.



Appendix B-1
Complete Validated Soil Analytical Results

 Ballard Shop Area Investigation
Ballard Mine Remedial Investigation Technical Memorandum

(Page 43 of 54)

Location Identification SB10 SB10 SB11 SB11
Field Sample Identification 1107-SO-SB10 (12TO13) 1107-SO-SB10 (16TO16.5) 1107-SO-SB11 (5TO5.5) 1107-SO-SB11 (8TO8.5)

Date Collected 7/27/2011 7/27/2011 7/27/2011 7/27/2011
Depth (ft) 12 - 13 16 - 16.5 5 - 5.5 8 - 8.5

Matrix Soil Soil Soil Soil
Analyte/Methods (Units) Action Level

Pesticides and PCBs/SW8082 (µg/kg)
PCB-1016 (Arochlor 1016) 3,900 NA NA NA NA
PCB-1221 (Arochlor 1221) 140 NA NA NA NA
PCB-1232 (Arochlor 1232) 140 NA NA NA NA
PCB-1242 (Arochlor 1242) 220 NA NA NA NA
PCB-1248 (Arochlor 1248) 220 NA NA NA NA
PCB-1254 (Arochlor 1254) 220 NA NA NA NA
PCB-1260 (Arochlor 1260) 220 NA NA NA NA

Volatile Organic Compounds/SW8260B (µg/kg)
1,1,1,2-Tetrachloroethane 1,900 <0.61 <0.56 <0.58 <0.59
1,1,1-Trichloroethane 8,700,000 <6.81 <5.27 12.9 7.73
1,1,2,2-Tetrachloroethane 560 <0.61 <0.56 <0.58 <0.59
1,1,2-Trichloroethane 1,100 <0.61 <0.56 <0.58 <0.59
1,1-Dichloroethane 3,300 <1.22 <1.12 <1.16 <1.18
1,1-Dichloroethene 240,000 <6.81 <5.27 0.712 F <6.55
1,1-Dichloropropene NE <6.81 <5.27 <5.75 <6.55
1,2,3-Trichlorobenzene 49,000 <6.81 <5.27 <5.75 <6.55
1,2,3-Trichloropropane 5 <1.22 <1.12 <1.16 <1.18
1,2,4-Trichlorobenzene 22,000 <6.81 <5.27 <5.75 <6.55
1,2,4-Trimethylbenzene 62,000 3.21 F <5.27 <5.75 <6.55
1,2-Dibromo-3-chloropropane 5.4 <1.22 <1.12 <1.16 <1.18
1,2-Dibromoethane (EDB) 3.4 <0.61 <0.56 <0.58 <0.59
1,2-Dichlorobenzene 1,900,000 <6.81 <5.27 <5.75 <6.55
1,2-Dichloroethane 3,400 <0.61 <0.56 <0.58 <0.59
1,2-Dichloropropane 890 <0.61 <0.56 <0.58 <0.59
1,3,5-Trimethylbenzene 780,000 1.55 F <5.27 <5.75 <6.55
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Location Identification SB10 SB10 SB11 SB11
Field Sample Identification 1107-SO-SB10 (12TO13) 1107-SO-SB10 (16TO16.5) 1107-SO-SB11 (5TO5.5) 1107-SO-SB11 (8TO8.5)

Date Collected 7/27/2011 7/27/2011 7/27/2011 7/27/2011
Depth (ft) 12 - 13 16 - 16.5 5 - 5.5 8 - 8.5

Matrix Soil Soil Soil Soil
Analyte/Methods (Units) Action Level

Volatile Organic Compounds/SW8260B (µg/kg) (continued)
1,3-Dichlorobenzene NE <6.81 <5.27 <5.75 <6.55
1,3-Dichloropropane 1,600,000 <6.81 <5.27 <5.75 <6.55
1,4-Dichlorobenzene 2,400 <0.61 <0.56 <0.58 <0.59
2,2-Dichloropropane NE <6.81 <5.27 <5.75 <6.55
2-Butanone (MEK) 28,000,000 24.4 <10.5 <11.5 <13.1
2-Chlorotoluene 1,600,000 <6.81 <5.27 <5.75 <6.55
4-Chlorotoluene 5,500,000 <6.81 <5.27 <5.75 <6.55
4-Methyl-2-pentanone (MIBK) 5,300,000 <13.6 <10.5 <11.5 <13.1
Acetone 61,000,000 96.3 <10.5 <11.5 <13.1
Benzene 8,500 <6.81 <5.27 <5.75 <6.55
Bromobenzene 300,000 <6.81 <5.27 <5.75 <6.55
Bromochloromethane NE <6.81 <5.27 <5.75 <6.55
Bromodichloromethane 270 <0.61 <0.56 <0.58 <0.59
Bromoform 61,000 <6.81 <5.27 <5.75 <6.55
Bromomethane 7,300 <1.22 <1.12 <1.16 <1.18
Carbon tetrachloride 610 <0.61 <0.56 <0.58 <0.59
Chlorobenzene 290,000 <6.81 <5.27 <5.75 <6.55
Chloroethane 15,000,000 <13.6 <10.5 <11.5 <13.1
Chloroform 290 <0.61 <0.56 <0.58 <0.59
Chloromethane 120,000 <13.6 <10.5 <11.5 <13.1
cis-1,2-Dichloroethene 160,000 5.79 F 2.0 F <5.75 <6.55
cis-1,3-Dichloropropene 1,700 <0.61 <0.56 <0.58 <0.59
Dibromochloromethane 680 <0.61 <0.56 <0.58 <0.59
Dibromomethane 25,000 <6.81 <5.27 <5.75 <6.55
Dichlorodifluoromethane 180,000 <13.6 UJ <10.5 UJ <11.5 UJ <13.1 UJ
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Location Identification SB10 SB10 SB11 SB11
Field Sample Identification 1107-SO-SB10 (12TO13) 1107-SO-SB10 (16TO16.5) 1107-SO-SB11 (5TO5.5) 1107-SO-SB11 (8TO8.5)

Date Collected 7/27/2011 7/27/2011 7/27/2011 7/27/2011
Depth (ft) 12 - 13 16 - 16.5 5 - 5.5 8 - 8.5

Matrix Soil Soil Soil Soil
Analyte/Methods (Units) Action Level

Volatile Organic Compounds/SW8260B (µg/kg) (continued)
Ethylbenzene 36,000 <6.81 <5.27 <5.75 <6.55
Hexachlorobutadiene 6,200 <0.61 <5.27 <5.75 <0.59
Isopropylbenzene NE <6.81 <5.27 <5.75 <6.55
m,p-Xylene (Sum of isomers) 3,480,000 <6.81 <5.27 <5.75 <6.55
Methylene chloride 11,000 <6.81 3.7 F <5.75 1.41 F
n-Butylbenzene NE 1.95 F <5.27 <5.75 <6.55
n-Propylbenzene 3,400,000 <6.81 <5.27 <5.75 <6.55
Naphthalene 50,000 2.29 F,B <10.5 <11.5 <13.1
o-Xylene 3,480,000 <6.81 <5.27 <5.75 <6.55
p-Cymene (P-Isopropyltoluene) NE 1.01 F <5.27 <5.75 <6.55
sec-Butylbenzene NE 2.32 F <5.27 <5.75 <6.55
Styrene 6,300,000 <6.81 <5.27 <5.75 <6.55
t-Butylbenzene NE <6.81 <5.27 <5.75 <6.55
Tetrachloroethene (PCE) 550 4.09 F <0.56 <0.58 <0.59
Toluene 5,680,000 <6.81 <5.27 <5.75 <6.55
trans-1,2-Dichloroethene 150,000 <6.81 <5.27 <5.75 <6.55
trans-1,3-Dichloropropene 1,700 <0.61 <0.56 <0.58 <0.59
Trichloroethene (TCE) 2,800 1.28 F <0.56 <0.58 <0.59
Trichlorofluoromethane 790,000 <13.6 <10.5 <11.5 <13.1
Vinyl chloride 60 <1.22 <1.12 <1.16 <1.18

Semi-Volatile Organic Compounds/SW8270C (µg/kg)
1,2,4-Trichlorobenzene 22,000 <0.61 UJ <0.56 UJ <0.58 UJ <0.59 UJ
1,2-Dichlorobenzene 1,900,000 <211 <181 <222 <175
1,3-Dichlorobenzene NE <211 <181 <222 <175
1,4-Dichlorobenzene 2,400 <0.61 <0.56 <0.58 <0.59



Appendix B-1
Complete Validated Soil Analytical Results

 Ballard Shop Area Investigation
Ballard Mine Remedial Investigation Technical Memorandum

(Page 46 of 54)

Location Identification SB10 SB10 SB11 SB11
Field Sample Identification 1107-SO-SB10 (12TO13) 1107-SO-SB10 (16TO16.5) 1107-SO-SB11 (5TO5.5) 1107-SO-SB11 (8TO8.5)

Date Collected 7/27/2011 7/27/2011 7/27/2011 7/27/2011
Depth (ft) 12 - 13 16 - 16.5 5 - 5.5 8 - 8.5

Matrix Soil Soil Soil Soil
Analyte/Methods (Units) Action Level

Semi-Volatile Organic Compounds/SW8270C (µg/kg) (continued)
2,4,5-Trichlorophenol 6,100,000 <211 <181 <222 <175
2,4,6-Trichlorophenol 44,000 <101 <92.8 <96 <97.5
2,4-Dichlorophenol 180,000 <101 <92.8 <96 <175
2,4-dimethylphenol 1,200,000 <211 <181 <222 <175
2,4-Dinitrophenol 120,000 <403 <371 <384 <390
2,4-Dinitrotoluene 1,600 <101 <92.8 <96 <97.5
2,6-Dinitrotoluene 61,000 <101 <92.8 <96 <97.5
2-Chloronaphthalene 6,300,000 <211 UJ <181 UJ <222 UJ <175 UJ
2-Chlorophenol 390,000 <211 <181 <222 <175
2-Methylnaphthalene 310,000 <211 <181 <222 <175
2-Methylphenol NE <211 <181 <222 <175
2-Nitroaniline 610,000 <403 <371 <384 <390
2-Nitrophenol NE <211 <181 <222 <175
3,3'-Dichlorobenzidine 1,100 <201 <186 <192 <195
3-Nitroaniline 24,000 <403 <371 <384 UJ <390 UJ
4,6-Dinitro-2-methylphenol 4,900 <403 <371 <384 <390
4-Bromophenyl phenyl ether NE <211 <181 <222 <175
4-Chloro-3-methylphenol NE <211 <181 <222 <175
4-Chloroaniline 2,400 <101 <92.8 <96 <97.5
4-Chlorophenyl phenyl ether NE <211 <181 <222 <175
4-Nitroaniline 24,000 <403 <371 <384 <390
4-Nitrophenol NE <1050 <905 <1110 <876
Acenaphthene 2,360,000 <211 <181 <222 <175
Acenaphthylene NE <211 <181 <222 <175
Anthracene 11,800,000 <211 <181 <222 <175



Appendix B-1
Complete Validated Soil Analytical Results

 Ballard Shop Area Investigation
Ballard Mine Remedial Investigation Technical Memorandum

(Page 47 of 54)

Location Identification SB10 SB10 SB11 SB11
Field Sample Identification 1107-SO-SB10 (12TO13) 1107-SO-SB10 (16TO16.5) 1107-SO-SB11 (5TO5.5) 1107-SO-SB11 (8TO8.5)

Date Collected 7/27/2011 7/27/2011 7/27/2011 7/27/2011
Depth (ft) 12 - 13 16 - 16.5 5 - 5.5 8 - 8.5

Matrix Soil Soil Soil Soil
Analyte/Methods (Units) Action Level

Semi-Volatile Organic Compounds/SW8270C (µg/kg) (continued)
Benzo(a)anthracene 420 <101 <92.8 <96 <97.5
Benzo(a)pyrene 42 <101 <92.8 <96 <97.5
Benzo(b)fluoranthene 420 <101 <92.8 <96 <97.5
Benzo(g,h,i)perylene NE <211 <181 <222 <175
Benzo(k)fluoranthene 4,220 <101 <92.8 <96 <97.5
Benzoic acid ######### <6380 UJ <5490 UJ <6730 UJ <5310 UJ
Benzyl alcohol 6,100,000 <211 <181 <222 <175
Benzyl butyl phthalate 260,000 <211 <181 <222 <175
bis(2-chloroethoxy) Methane 180,000 <101 <92.8 <96 <175
bis(2-chloroethyl) Ether 210 <101 <92.8 <96 <97.5
bis(2-chloroisopropyl) Ether NE <211 <181 <222 <175
bis(2-ethylhexyl) Phthalate 35,000 <101 <92.8 <96 <97.5
Chrysene 41,900 <101 <92.8 <96 <97.5
Di-n-butyl phthalate 6,100,000 <211 <181 <222 <175
Di-n-octylphthalate NE <211 <181 <222 <175
Dibenz(a,h)anthracene 15 <101 <92.8 <96 <97.5
Dibenzofuran 78,000 <101 <92.8 <96 <97.5
Diethyl Phthalate 49,000,000 <211 <181 <222 <175
Dimethyl phthalate NE <211 <181 <222 <175
Fluoranthene 1,570,000 <211 <181 <222 <175
Fluorene 1,570,000 <211 <181 <222 <175
Hexachlorobenzene 300 <101 <92.8 <96 <97.5
Hexachlorobutadiene 6,200 <0.61 <0.56 <0.58 <0.59
Hexachloroethane 35,000 <101 <92.8 <96 <97.5
Indeno(1,2,3-c,d)Pyrene 150 <101 <92.8 <96 <97.5



Appendix B-1
Complete Validated Soil Analytical Results

 Ballard Shop Area Investigation
Ballard Mine Remedial Investigation Technical Memorandum

(Page 48 of 54)

Location Identification SB10 SB10 SB11 SB11
Field Sample Identification 1107-SO-SB10 (12TO13) 1107-SO-SB10 (16TO16.5) 1107-SO-SB11 (5TO5.5) 1107-SO-SB11 (8TO8.5)

Date Collected 7/27/2011 7/27/2011 7/27/2011 7/27/2011
Depth (ft) 12 - 13 16 - 16.5 5 - 5.5 8 - 8.5

Matrix Soil Soil Soil Soil
Analyte/Methods (Units) Action Level

Semi-Volatile Organic Compounds/SW8270C (µg/kg) (continued)
Isophorone 510,000 <211 <181 <222 <175
n-Nitroso-di-n-propylamine 69 <101 <92.8 <96 <97.5
n-Nitrosodiphenylamine 99,000 <101 <92.8 <96 <97.5
Naphthalene 50,000 <0.61 <0.56 <0.58 <0.59
Nitrobenzene 4,800 <101 <92.8 <96 <97.5
Pentachlorophenol 890 <403 <371 <384 <390
Phenanthrene NE <211 <181 <222 <175
Phenol 18,000,000 <211 <181 <222 <175
Pyrene 1,700,000 <211 <181 <222 <175  

µg/kg micrograms per kilogram.
Italic Italicized result indicates analyte reported to the method detection limit.
Bold Bolded result indicates positively identified compound.
Shaded Shaded result indicates result or method detection limit greater than or equal to the action level.
NA Not analyzed.
B Analyte detected in an associated blank.
F Analyte was positively identified but the reported concentration is estimated; reported concentration is less 
 than the reporting limit, but greater than the method detection limit.
J Data are estimated due to associated quality control data.
J+ Data are estimated due to associated quality control data.
J- Data are estimated due to associated quality control data.
UJ Potential low bias, possible false negative.
UK Analyte is considered not detected based on data validation.
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Complete Validated Soil Analytical Results

 Ballard Shop Area Investigation
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Location Identification SB11 Dup SB11
Field Sample Identification 1107-SO-SB11 (8TO8.5)-1 1107-SO-SB11 (8TO8.5)-avg

Date Collected 7/27/2011 7/27/2011
Depth (ft) 8 - 8.5 8 - 8.5

Matrix Soil Soil
Analyte/Methods (Units) Action Level

Pesticides and PCBs/SW8082 (µg/kg)
PCB-1016 (Arochlor 1016) 3,900 NA NA
PCB-1221 (Arochlor 1221) 140 NA NA
PCB-1232 (Arochlor 1232) 140 NA NA
PCB-1242 (Arochlor 1242) 220 NA NA
PCB-1248 (Arochlor 1248) 220 NA NA
PCB-1254 (Arochlor 1254) 220 NA NA
PCB-1260 (Arochlor 1260) 220 NA NA

Volatile Organic Compounds/SW8260B (µg/kg)
1,1,1,2-Tetrachloroethane 1,900 <0.59 <0.59
1,1,1-Trichloroethane 8,700,000 12.2 9.965
1,1,2,2-Tetrachloroethane 560 <0.59 <0.59
1,1,2-Trichloroethane 1,100 <0.59 <0.59
1,1-Dichloroethane 3,300 <1.18 <1.18
1,1-Dichloroethene 240,000 0.726 F 0.726 F
1,1-Dichloropropene NE <6.7 <6.7
1,2,3-Trichlorobenzene 49,000 <6.7 <6.7
1,2,3-Trichloropropane 5 <1.18 <1.18
1,2,4-Trichlorobenzene 22,000 <6.7 <6.7
1,2,4-Trimethylbenzene 62,000 <6.7 <6.7
1,2-Dibromo-3-chloropropane 5.4 <1.18 <1.18
1,2-Dibromoethane (EDB) 3.4 <0.59 <0.59
1,2-Dichlorobenzene 1,900,000 <6.7 <6.7
1,2-Dichloroethane 3,400 <0.59 <0.59
1,2-Dichloropropane 890 <0.59 <0.59
1,3,5-Trimethylbenzene 780,000 <6.7 <6.7
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Complete Validated Soil Analytical Results

 Ballard Shop Area Investigation
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Location Identification SB11 Dup SB11
Field Sample Identification 1107-SO-SB11 (8TO8.5)-1 1107-SO-SB11 (8TO8.5)-avg

Date Collected 7/27/2011 7/27/2011
Depth (ft) 8 - 8.5 8 - 8.5

Matrix Soil Soil
Analyte/Methods (Units) Action Level

Volatile Organic Compounds/SW8260B (µg/kg) (continued)
1,3-Dichlorobenzene NE <6.7 <6.7
1,3-Dichloropropane 1,600,000 <6.7 <6.7
1,4-Dichlorobenzene 2,400 <0.59 <0.59
2,2-Dichloropropane NE <6.7 <6.7
2-Butanone (MEK) 28,000,000 <13.4 <13.4
2-Chlorotoluene 1,600,000 <6.7 <6.7
4-Chlorotoluene 5,500,000 <6.7 <6.7
4-Methyl-2-pentanone (MIBK) 5,300,000 <13.4 <13.4
Acetone 61,000,000 <13.4 <13.4
Benzene 8,500 <6.7 <6.7
Bromobenzene 300,000 <6.7 <6.7
Bromochloromethane NE <6.7 <6.7
Bromodichloromethane 270 <0.59 <0.59
Bromoform 61,000 <6.7 <6.7
Bromomethane 7,300 <1.18 <1.18
Carbon tetrachloride 610 <0.59 <0.59
Chlorobenzene 290,000 <6.7 <6.7
Chloroethane 15,000,000 <13.4 <13.4
Chloroform 290 <0.59 <0.59
Chloromethane 120,000 <13.4 <13.4
cis-1,2-Dichloroethene 160,000 <6.7 <6.7
cis-1,3-Dichloropropene 1,700 <0.59 <0.59
Dibromochloromethane 680 <0.59 <0.59
Dibromomethane 25,000 <6.7 <6.7
Dichlorodifluoromethane 180,000 <13.4 UJ <13.4 UJ
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Complete Validated Soil Analytical Results

 Ballard Shop Area Investigation
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Location Identification SB11 Dup SB11
Field Sample Identification 1107-SO-SB11 (8TO8.5)-1 1107-SO-SB11 (8TO8.5)-avg

Date Collected 7/27/2011 7/27/2011
Depth (ft) 8 - 8.5 8 - 8.5

Matrix Soil Soil
Analyte/Methods (Units) Action Level

Volatile Organic Compounds/SW8260B (µg/kg) (continued)
Ethylbenzene 36,000 <6.7 <6.7
Hexachlorobutadiene 6,200 <0.59 <0.59
Isopropylbenzene NE <6.7 <6.7
m,p-Xylene (Sum of isomers) 3,480,000 <6.7 <6.7
Methylene chloride 11,000 4.67 F 3.04 F
n-Butylbenzene NE <6.7 <6.7
n-Propylbenzene 3,400,000 <6.7 <6.7
Naphthalene 50,000 <13.4 <13.4
o-Xylene 3,480,000 <6.7 <6.7
p-Cymene (P-Isopropyltoluene) NE <6.7 <6.7
sec-Butylbenzene NE <6.7 <6.7
Styrene 6,300,000 <6.7 <6.7
t-Butylbenzene NE <6.7 <6.7
Tetrachloroethene (PCE) 550 <0.59 <0.59
Toluene 5,680,000 <6.7 <6.7
trans-1,2-Dichloroethene 150,000 <6.7 <6.7
trans-1,3-Dichloropropene 1,700 <0.59 <0.59
Trichloroethene (TCE) 2,800 <0.59 <0.59
Trichlorofluoromethane 790,000 <13.4 <13.4
Vinyl chloride 60 <1.18 <1.18

Semi-Volatile Organic Compounds/SW8270C (µg/kg)
1,2,4-Trichlorobenzene 22,000 <0.59 UJ <0.59 UJ
1,2-Dichlorobenzene 1,900,000 <195 <195
1,3-Dichlorobenzene NE <195 <195
1,4-Dichlorobenzene 2,400 <0.59 <0.59
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Complete Validated Soil Analytical Results

 Ballard Shop Area Investigation
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Location Identification SB11 Dup SB11
Field Sample Identification 1107-SO-SB11 (8TO8.5)-1 1107-SO-SB11 (8TO8.5)-avg

Date Collected 7/27/2011 7/27/2011
Depth (ft) 8 - 8.5 8 - 8.5

Matrix Soil Soil
Analyte/Methods (Units) Action Level

Semi-Volatile Organic Compounds/SW8270C (µg/kg) (continued)
2,4,5-Trichlorophenol 6,100,000 <195 <195
2,4,6-Trichlorophenol 44,000 <97.5 <97.5
2,4-Dichlorophenol 180,000 <97.5 <175
2,4-dimethylphenol 1,200,000 <195 <195
2,4-Dinitrophenol 120,000 <390 <390
2,4-Dinitrotoluene 1,600 <97.5 <97.5
2,6-Dinitrotoluene 61,000 <97.5 <97.5
2-Chloronaphthalene 6,300,000 <195 UJ <195 UJ
2-Chlorophenol 390,000 <195 <195
2-Methylnaphthalene 310,000 <195 <195
2-Methylphenol NE <195 <195
2-Nitroaniline 610,000 <390 <390
2-Nitrophenol NE <195 <195
3,3'-Dichlorobenzidine 1,100 <195 <195
3-Nitroaniline 24,000 <390 <390 UJ
4,6-Dinitro-2-methylphenol 4,900 <390 <390
4-Bromophenyl phenyl ether NE <195 <195
4-Chloro-3-methylphenol NE <195 <195
4-Chloroaniline 2,400 <97.5 <97.5
4-Chlorophenyl phenyl ether NE <195 <195
4-Nitroaniline 24,000 <390 <390
4-Nitrophenol NE <975 <975
Acenaphthene 2,360,000 <195 <195
Acenaphthylene NE <195 <195
Anthracene 11,800,000 <195 <195
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Complete Validated Soil Analytical Results

 Ballard Shop Area Investigation
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Location Identification SB11 Dup SB11
Field Sample Identification 1107-SO-SB11 (8TO8.5)-1 1107-SO-SB11 (8TO8.5)-avg

Date Collected 7/27/2011 7/27/2011
Depth (ft) 8 - 8.5 8 - 8.5

Matrix Soil Soil
Analyte/Methods (Units) Action Level

Semi-Volatile Organic Compounds/SW8270C (µg/kg) (continued)
Benzo(a)anthracene 420 <97.5 <97.5
Benzo(a)pyrene 42 <97.5 <97.5
Benzo(b)fluoranthene 420 <97.5 <97.5
Benzo(g,h,i)perylene NE <195 <195
Benzo(k)fluoranthene 4,220 <97.5 <97.5
Benzoic acid ######### <5910 UJ <5910 UJ
Benzyl alcohol 6,100,000 <195 <195
Benzyl butyl phthalate 260,000 <195 <195
bis(2-chloroethoxy) Methane 180,000 <97.5 <175
bis(2-chloroethyl) Ether 210 <97.5 <97.5
bis(2-chloroisopropyl) Ether NE <195 <195
bis(2-ethylhexyl) Phthalate 35,000 <97.5 <97.5
Chrysene 41,900 <97.5 <97.5
Di-n-butyl phthalate 6,100,000 <195 <195
Di-n-octylphthalate NE <195 <195
Dibenz(a,h)anthracene 15 <97.5 <97.5
Dibenzofuran 78,000 <97.5 <97.5
Diethyl Phthalate 49,000,000 <195 <195
Dimethyl phthalate NE <195 <195
Fluoranthene 1,570,000 <195 <195
Fluorene 1,570,000 <195 <195
Hexachlorobenzene 300 <97.5 <97.5
Hexachlorobutadiene 6,200 <0.59 <0.59
Hexachloroethane 35,000 <97.5 <97.5
Indeno(1,2,3-c,d)Pyrene 150 <97.5 <97.5
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Complete Validated Soil Analytical Results

 Ballard Shop Area Investigation
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(Page 54 of 54)

Location Identification SB11 Dup SB11
Field Sample Identification 1107-SO-SB11 (8TO8.5)-1 1107-SO-SB11 (8TO8.5)-avg

Date Collected 7/27/2011 7/27/2011
Depth (ft) 8 - 8.5 8 - 8.5

Matrix Soil Soil
Analyte/Methods (Units) Action Level

Semi-Volatile Organic Compounds/SW8270C (µg/kg) (continued)
Isophorone 510,000 <195 <195
n-Nitroso-di-n-propylamine 69 <97.5 <97.5
n-Nitrosodiphenylamine 99,000 <97.5 <97.5
Naphthalene 50,000 <0.59 <0.59
Nitrobenzene 4,800 <97.5 <97.5
Pentachlorophenol 890 <390 <390
Phenanthrene NE <195 <195
Phenol 18,000,000 <195 <195
Pyrene 1,700,000 <195 <195  

µg/kg micrograms per kilogram.
Italic Italicized result indicates analyte reported to the method detection limit.
Bold Bolded result indicates positively identified compound.
Shaded Shaded result indicates result or method detection limit greater than or equal to the action level.
NA Not analyzed.
B Analyte detected in an associated blank.
F Analyte was positively identified but the reported concentration is estimated; reported concentration is less 
 than the reporting limit, but greater than the method detection limit.
J Data are estimated due to associated quality control data.
J+ Data are estimated due to associated quality control data.
J- Data are estimated due to associated quality control data.
UJ Potential low bias, possible false negative.
UK Analyte is considered not detected based on data validation.



Appendix B-2
Complete Validated Groundwater Analytical Results

 Ballard Shop Area Investigation
Ballard Mine Remedial Investigation Technical Memorandum

(Page 1 of 3)

Location Identification MBW011 SB01 SB03 SB03 SB03 Dup SB07
Field Sample Identification 1107-GW-MBW011-U 1107-GW-SB01-U 1107-GW-SB03-U 1107-GW-SB03-U 1107-GW-SB03-U-1 1107-GW-SB07-U

Date Collected 7/26/2011 8/5/2011 7/25/2011 8/5/2011 8/5/2011 7/20/2011
Matrix Groundwater Groundwater Groundwater Groundwater Groundwater Groundwater

Analyte/Methods (Units) Action Level

Volatile Organic Compounds/SW8260B (µg/l)
1,1,1,2-Tetrachloroethane 0.52 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25
1,1,1-Trichloroethane 200 <5 0.31 T 9.49 12 12.6 1.82 T
1,1,2,2-Tetrachloroethane 0.0672 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2
1,1,2-Trichloroethane 5 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25
1,1-Dichloroethane 2.4 <0.13 0.625 T 2.18 T 2.31 T 2.33 T 1.27 T
1,1-Dichloroethene NE <5 <5 0.817 T 1.08 T 1.05 T <5
1,1-Dichloropropene NE <5 <5 <5 <5 <5 <5
1,2,3-Trichlorobenzene 29 <5 <5 <5 <5 <5 <5
1,2,3-Trichloropropane 0.000724 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
1,2,4-Trichlorobenzene 70 <5 <5 <5 <5 <5 <5
1,2,4-Trimethylbenzene 15 <5 <5 <5 <5 <5 <5
1,2-Dibromo-3-chloropropane 0.00032 <1 <1 <1 <1 <1 <1
1,2-Dibromoethane (EDB) 0.0065 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25
1,2-Dichlorobenzene 370 <5 <5 <5 <5 <5 <5
1,2-Dichloroethane 5 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25
1,2-Dichloropropane 5 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2
1,3,5-Trimethylbenzene 370 <5 <5 <5 <5 <5 <5
1,3-Dichlorobenzene NE <5 <5 <5 <5 <5 <5
1,3-Dichloropropane 730 <5 <5 <5 <5 <5 <5
1,4-Dichlorobenzene 75 <5 <5 <5 <5 <5 <5
2,2-Dichloropropane NE <5 <5 <5 <5 <5 <5
2-Butanone (MEK) 7100 <10 <10 <10 <10 <10 <10
2-Chlorotoluene NE <5 <5 <5 <5 <5 <5
4-Chlorotoluene NE <5 <5 <5 <5 <5 <5
4-Methyl-2-pentanone (MIBK) NE <10 <10 <10 <10 <10 <10
Acetone 22000 <10 <10 4.13 T 7.79 T 7.26 T <10
Benzene 5 <0.13 <0.13 <0.13 <0.13 <0.13 <0.13
Bromobenzene 88 <5 <5 <5 <5 <5 <5
Bromochloromethane NE <5 <5 <5 <5 <5 <5
Bromodichloromethane 0.12 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25
Bromoform 100 <5 <5 <5 <5 <5 <5
Bromomethane 8.7 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
Carbon tetrachloride 5 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25
Chlorobenzene 91 <5 <5 <5 <5 <5 <5
Chloroethane NE <10 <10 <10 <10 <10 <10
Chloroform 0.19 <0.13 <0.13 <0.13 <0.13 <0.13 <0.13
Chloromethane 190 <10 <10 <10 <10 <10 <10
cis-1,2-Dichloroethene 730 <5 <5 0.328 T 0.375 T 0.382 T 1.66 T
cis-1,3-Dichloropropene 0.43 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25
Dibromochloromethane 0.15 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25
Dibromomethane 8.2 <5 <5 <5 <5 <5 <5
Dichlorodifluoromethane 390 <10 <10 <10 <10 <10 <10
Ethylbenzene 700 <5 <5 <5 <5 <5 <5
Hexachlorobutadiene 0.87 <0.25 <0.25 UJ <0.25 <0.25 UJ <0.25 UJ <0.25
Isopropylbenzene NE <5 <5 UJ <5 <5 UJ <5 UJ <5
m,p-Xylene (Sum of isomers) 10000 <5 <5 <5 <5 <5 <5
Methylene chloride 4.8 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25
n-Butylbenzene NE <5 <5 <5 <5 <5 <5



Appendix B-2
Complete Validated Groundwater Analytical Results

 Ballard Shop Area Investigation
Ballard Mine Remedial Investigation Technical Memorandum

(Page 2 of 3)

Location Identification MBW011 SB01 SB03 SB03 SB03 Dup SB07
Field Sample Identification 1107-GW-MBW011-U 1107-GW-SB01-U 1107-GW-SB03-U 1107-GW-SB03-U 1107-GW-SB03-U-1 1107-GW-SB07-U

Date Collected 7/26/2011 8/5/2011 7/25/2011 8/5/2011 8/5/2011 7/20/2011
Matrix Groundwater Groundwater Groundwater Groundwater Groundwater Groundwater

Analyte/Methods (Units) Action Level

n-Propylbenzene 1300 <5 <5 <5 <5 <5 <5
Naphthalene 210 <10 <10 <10 <10 <10 <10
o-Xylene 10000 <5 <5 <5 <5 <5 <5
p-Isopropyltoluene NE <5 <5 <5 <5 <5 <5
sec-Butylbenzene NE <5 <5 <5 <5 <5 <5
Styrene 100 <5 <5 <5 <5 <5 <5
t-Butylbenzene NE <5 <5 <5 <5 <5 <5
tert-Butyl methyl ether 31 <1 <1 <1 <1 <1 <1
Tetrachloroethene (PCE) 5 <0.25 3.46 T 0.951 T 1.64 T 1.71 T 6.98
Toluene 1000 <5 <5 <5 <5 <5 <5
trans-1,2-Dichloroethene 110 <5 <5 <5 <5 <5 <5
trans-1,3-Dichloropropene 0.43 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
Trichloroethene (TCE) 5 <0.25 0.505 T <0.25 <0.25 <0.25 0.443 T
Trichlorofluoromethane 1300 <10 <10 <10 <10 <10 <10
Vinyl chloride 2 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25

Semi-Volatile Oraganic Compounds/SW8270C (µg/l)
1,2,4-Trichlorobenzene 70 <5.81 <5.38 NA <5.26 <5.1 <5
1,2-Dichlorobenzene 370 <5.81 <5.38 NA <5.26 <5.1 <5
1,3-Dichlorobenzene NE <5.81 <5.38 NA <5.26 <5.1 <5
1,4-Dichlorobenzene 75 <5.81 <5.38 NA <5.26 <5.1 <5
2,4,5-Trichlorophenol 50 <5.81 <5.38 NA <5.26 R <5.1 R <5
2,4,6-Trichlorophenol 6.2 <5.81 <5.38 NA <5.26 R <5.1 R <5
2,4-Dichlorophenol 110 <5.81 <5.38 NA <5.26 R <5.1 R <5
2,4-dimethylphenol 730 <5.81 <5.38 NA <5.26 R <5.1 R <5
2,4-Dinitrophenol 73 <29.1 <26.9 NA <26.3 R <25.5 R <25
2,4-Dinitrotoluene 70 <5.81 <5.38 NA <5.26 <5.1 <5
2,6-Dinitrotoluene 0.22 <2.5 <2.5 NA <2.5 <2.5 <2.5
2-Chloronaphthalene 2900 <5.81 <5.38 NA <5.26 <5.1 <5
2-Chlorophenol 180 <5.81 <5.38 NA <5.26 R <5.1 R <5
2-Methylnaphthalene NE <5.81 <5.38 NA <5.26 <5.1 <5
2-Methylphenol NE <5.81 <5.38 NA <5.26 R <5.1 R <5
2-Nitroaniline 370 <29.1 <26.9 NA <26.3 <25.5 <25
2-Nitrophenol NE <5.81 <5.38 NA <5.26 R <5.1 R <5
3,3'-Dichlorobenzidine 0.15 <2.5 <2.5 NA <2.5 <2.5 <2.5 R
3-Nitroaniline NE <29.1 <26.9 NA <26.3 <25.5 <25
4,6-Dinitro-2-methylphenol NE <29.1 <26.9 NA <26.3 R <25.5 R <25
4-Bromophenyl phenyl ether NE <5.81 <5.38 NA <5.26 <5.1 <5
4-Chloro-3-methylphenol NE <5.81 <5.38 NA <5.26 R <5.1 R <5
4-Chloroaniline 11 <5.81 <5.38 NA <5.26 <5.1 <5
4-Chlorophenyl phenyl ether NE <5.81 <5.38 NA <5.26 <5.1 <5
4-Nitroaniline NE <29.1 <26.9 NA <26.3 <25.5 <25
4-Nitrophenol NE <29.1 <26.9 NA <26.3 R <25.5 R <25
Acenaphthene 626 <5.81 <5.38 NA <5.26 <5.1 <5
Acenaphthylene NE <5.81 <5.38 NA <5.26 <5.1 <5
Anthracene 3130 <5.81 <5.38 NA <5.26 <5.1 <5
Benzo(a)anthracene 0.1 <2.5 <2.5 NA <2.5 <2.5 <2.5
Benzo(a)pyrene 0.2 <2.5 <2.5 NA <2.5 <2.5 <2.5
Benzo(b)fluoranthene 0.1 <2.5 <2.5 NA <2.5 <2.5 <2.5
Benzo(g,h,i)perylene NE <5.81 <5.38 NA <5.26 <5.1 <5



Appendix B-2
Complete Validated Groundwater Analytical Results

 Ballard Shop Area Investigation
Ballard Mine Remedial Investigation Technical Memorandum

(Page 3 of 3)

Location Identification MBW011 SB01 SB03 SB03 SB03 Dup SB07
Field Sample Identification 1107-GW-MBW011-U 1107-GW-SB01-U 1107-GW-SB03-U 1107-GW-SB03-U 1107-GW-SB03-U-1 1107-GW-SB07-U

Date Collected 7/26/2011 8/5/2011 7/25/2011 8/5/2011 8/5/2011 7/20/2011
Matrix Groundwater Groundwater Groundwater Groundwater Groundwater Groundwater

Analyte/Methods (Units) Action Level

Benzo(k)fluoranthene 0.8 <2.5 <2.5 NA <2.5 <2.5 <2.5
Benzoic acid 150000 <29.1 UJ <26.9 NA <26.3 R <25.5 R <25
Benzyl alcohol 3700 <5.81 <5.38 NA <5.26 <5.1 <5
Benzyl butyl phthalate 35 <5.81 <5.38 NA <5.26 <5.1 <5
bis(2-chloroethoxy) Methane 110 <5.81 <5.38 NA <5.26 <5.1 <5
bis(2-chloroethyl) Ether 120 <5.81 <5.38 NA <5.26 <5.1 <5
bis(2-chloroisopropyl) Ether NE <5.81 <5.38 NA <5.26 <5.1 <5
bis(2-ethylhexyl) Phthalate 4.8 16.5 <2.5 NA <2.5 <2.5 <2.5
Chrysene 8 <5.81 <5.38 NA <5.26 <5.1 <5
Di-n-butyl phthalate NE <5.81 <5.38 NA <5.26 <5.1 <5
Di-n-octylphthalate NE <5.81 <5.38 NA <5.26 <5.1 <5
Dibenz(a,h)anthracene NE <5.81 <5.38 NA <5.26 <5.1 <5
Dibenzofuran 37 <5.81 <5.38 NA <5.26 <5.1 <5
Diethyl Phthalate 29000 <5.81 <5.38 NA <5.26 <5.1 <5
Dimethyl phthalate NE <5.81 <5.38 NA <5.26 <5.1 <5
Fluoranthene 417 <5.81 <5.38 NA <5.26 <5.1 <5
Fluorene 417 <5.81 <5.38 NA <5.26 <5.1 <5
Hexachlorobenzene 0.042 <2.5 <2.5 NA <2.5 <2.5 <2.5
Hexachlorobutadiene 0.87 <0.25 <0.25 NA <0.25 <0.25 <0.25
Hexachloroethane 4.8 <2.5 <2.5 NA <2.5 <2.5 <2.5
Indeno(1,2,3-c,d)Pyrene NE <5.81 <5.38 NA <5.26 <5.1 <5
Isophorone 71 <5.81 <5.38 NA <5.26 <5.1 <5
n-Nitroso-di-n-propylamine NE <5.81 <5.38 NA <5.26 <5.1 <5
n-Nitrosodiphenylamine 14 <5.81 <5.38 NA <5.26 <5.1 <5 UJ
Naphthalene 210 <5.81 <5.38 NA <5.26 <5.1 <5
Nitrobenzene 0.12 <2.5 <2.5 NA <2.5 <2.5 <2.5
Pentachlorophenol 0.17 <12.5 <12.5 NA <12.5 R <12.5 R <12.5
Phenanthrene NE <5.81 <5.38 NA <5.26 <5.1 <5
Phenol 1100 <5.81 <5.38 NA <5.26 R <5.1 R <5
Pyrene 313 <5.81 <5.38 NA <5.26 <5.1 <5

µg/l micrograms per liter.
Italic Italicized result indicates analyte reported to the method detection limit.
Bold Bolded result indicates positively identified compound.
Shaded Shaded result indicates result or method detection limit greater than or equal to the action level.
NA Not analyzed.
R Associated quality control did not meet acceptance criteria.
T Analyte was positively identified but the reported concentration is estimated; reported concentration is less 

than the reporting limit, but greater than the method detection limit.
UJ Potential low bias, possible false negative.
 Screening Level Source evaluated using hierarchy below 
     A - State of Idaho Ground Water Quality Rule (IDAPA 58.01.11)  
     B - State of Idaho Risk Evaluation Manual for Petroleum Releases Table A7-1 Screening Level 
          Concentrations for Groundwater Ingestion, Draft (IDEQ, 2012)  

     C - USEPA RSLs for Chemical Contaminants at Superfund Sites Tap Water (USEPA, 2010)  



APPENDIX C 

DATA VALIDATION REPORTS 

(PROVIDED ELECTRONICALLY ONLY)























































































































































































































































































































































































































































Laboratory Report Number: L11070724 

Barry Koch
Monsanto Chemical Co.
Monsanto
Soda Springs, ID  83276

Please find enclosed the analytical results for the samples you submitted to Microbac 
Laboratories. Review and compilation of your report was completed by Microbac’s Ohio 
Valley Division (OVD). If you have any questions, comments, or require further assistance 
regarding this report, please contact your service representative listed below. 

This report was reviewed on August 03 2011

Deborah Griffiths – Senior Project Manager
(740) 373-4071
deb.griffiths@microbac.com

I certify that all test results meet all of the requirements of the accrediting authority listed blow. All results for soil 
samples are reported on a 'dry-weight' basis unless specified otherwise. Analytical results for water and wastes are 
reported on a 'as received' basis unless specified otherwise. A statement of uncertainty for each analysis is 
available upon request. This laboratory report shall not be reproduced, except in full, without the written approval of 
Microbac Laboratories. The reported results are related only to the samples analyzed as received. 

This report was certified on August 03 2011

David Vandenberg – Managing Director

State of Origin: ID
Accrediting Authority: N/A ID:N/A
QAPP: BALLARD SHOP

Microbac Laboratories  * Ohio Valley Division
158 Starlite Drive, Marietta, OH 45750 * T: (740) 373-4071 F: (740) 373-4835 * www.microbac.com
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Lab Report #: L11070724

Lab Project #: 2191.012

Project Name: Ballard Shop Investigation

Lab Contact: Deborah Griffiths

Record of Sample Receipt and Inspection

Comments/Discrepancies
This is record of the shipment conditions and the inspection records for the samples received and reported as a sample delivery group 
(SDG).  All of the samples were inspected and observed to conform to our receipt policies, except as noted below.

The following discrepancies were noted:

Discrepancy Resolution

Received 1 Trip Blank not on the Chain of Custody. Logged at the end of 
the SDG.

Coolers
Cooler # Temperature Gun Temperature COC # Airbill #

0015981 H 2 34575005510000027949968319872632

0013040 H 2 34575005510000027949968321702637

Inspection Checklist
# Question Result

1 Were shipping coolers sealed? Yes

2 Were custody seals intact? Yes

3 Were cooler temperatures in range of 0-6? Yes

4 Was ice present? Yes

5 Were COC's received/information complete/signed and dated? Yes

6 Were sample containers intact and match COC? No

7 Were sample labels intact and match COC? Yes

8 Were the correct containers and volumes received? Yes

9 Were samples received within EPA hold times? Yes

10 Were correct perservatives used? (water only) Yes

11 Were pH ranges acceptable? (voa's excluded) NA

12 Were VOA samples free of headspace (less than 6mm)? Yes

Microbac Laboratories ● Ohio Valley Division
158 Starlite Drive, Marietta, OH  45750 ● T: (740)373-4071 F: (740)373-4835

www.microbac.com
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Lab Report #: L11070724

Lab Project #: 2191.012

Project Name: Ballard Shop Investigation

Lab Contact: Deborah Griffiths

Samples Received
Client ID Laboratory ID Date Collected Date Received

1107-GW-SB07-U L11070724-01 07/20/2011 15:30 07/22/2011 11:24

1107-GW-SB07-U-MS L11070724-02 07/20/2011 15:30 07/22/2011 11:24

1107-GW-SB07-U-MSD L11070724-03 07/20/2011 15:30 07/22/2011 11:24

1107-SW-01-U L11070724-04 07/20/2011 12:00 07/22/2011 11:24

1107-SO-SB05 (0 TO 1) L11070724-05 07/20/2011 11:10 07/22/2011 11:24

1107-SO-SB05 (6 TO 7) L11070724-06 07/20/2011 11:41 07/22/2011 11:24

1107-SO-SB06 (4 TO 5) L11070724-07 07/20/2011 13:20 07/22/2011 11:24

1107-SO-SB06 (10.2 TO 10.5) L11070724-08 07/20/2011 13:40 07/22/2011 11:24

1107-SO-SB06 (20 TO 21)-1 L11070724-09 07/20/2011 17:10 07/22/2011 11:24

1107-SO-SB06 (20 TO 21) L11070724-10 07/20/2011 17:10 07/22/2011 11:24

1107-ER-SO-03-U L11070724-11 07/20/2011 11:25 07/22/2011 11:24

TRIP BLANK L11070724-12 07/20/2011 00:00 07/22/2011 11:24

Microbac Laboratories ● Ohio Valley Division
158 Starlite Drive, Marietta, OH  45750 ● T: (740)373-4071 F: (740)373-4835

www.microbac.com
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L11070724

August 3, 2011

Report Number:

Report Date  :

1 of

Microbac Laboratories Inc.

18

L11070724-01Sample Number: HPMS12Instrument:

12M35879File ID:
07/27/2011Run Date:Analyst:
07/05/2011 19:14Cal Date:

17:14Workgroup Number:
Matrix: Analytical Method:Water

1107-GW-SB07-UClient ID:

Sample Tag:01
Dilution:

Units:

WG371437
8270C
CAA
1
ug/L

Collect Date:07/20/2011 15:30

Prep Method:3510C 07/26/2011 08:30Prep Date:

Analyte QualResultCAS. Number RL MDL

NONEPrePrep Method:

 1,2,4-Trichlorobenzene
 1,2-Dichlorobenzene
 1,3-Dichlorobenzene
 1,4-Dichlorobenzene
 2,4,5-Trichlorophenol
 2,4,6-Trichlorophenol
 2,4-Dichlorophenol
 2,4-Dimethylphenol
 2,4-Dinitrophenol
 2,4-Dinitrotoluene
 2,6-Dinitrotoluene
 2-Chloronaphthalene
 2-Chlorophenol
 2-Methylnaphthalene
 2-Methylphenol
 2-Nitroaniline
 2-Nitrophenol
 3,3'-Dichlorobenzidine
 3-Nitroaniline
 4,6-Dinitro-2-methylphenol
 4-Bromophenyl-phenylether
 4-Chloro-3-methylphenol
 4-Chloroaniline
 4-Chlorophenyl-phenyl ether
 4-Nitroaniline
 4-Nitrophenol
 Acenaphthene
 Acenaphthylene
 Anthracene
 Benzo(a)anthracene
 Benzo(a)pyrene
 Benzo(b)fluoranthene
 Benzo(g,h,i)Perylene
 Benzo(k)fluoranthene
 Benzoic acid
 Benzyl alcohol
 Bis(2-Chloroethoxy)Methane
 Bis(2-Chloroethyl)ether
 bis(2-Chloroisopropyl)ether
 bis(2-Ethylhexyl)phthalate
 Butylbenzylphthalate
 Chrysene
 Di-N-Butylphthalate
 Di-n-octylphthalate
 Dibenzo(a,h)Anthracene
 Dibenzofuran
 Diethylphthalate
 Dimethylphthalate
 Fluoranthene
 Fluorene
 Hexachlorobenzene
 Hexachlorobutadiene
 Hexachloroethane
 Indeno(1,2,3-cd)pyrene
 Isophorone
 N-Nitrosodiphenylamine
 N-Nitrosodipropylamine
 Naphthalene
 Nitrobenzene

120-82-1
95-50-1
541-73-1
106-46-7
95-95-4
88-06-2
120-83-2
105-67-9
51-28-5
121-14-2
606-20-2
91-58-7
95-57-8
91-57-6
95-48-7
88-74-4
88-75-5
91-94-1
99-09-2
534-52-1
101-55-3
59-50-7
106-47-8
7005-72-3
100-01-6
100-02-7
83-32-9
208-96-8
120-12-7
56-55-3
50-32-8
205-99-2
191-24-2
207-08-9
65-85-0
100-51-6
111-91-1
111-44-4
108-60-1
117-81-7
85-68-7
218-01-9
84-74-2
117-84-0
53-70-3
132-64-9
84-66-2
131-11-3
206-44-0
86-73-7
118-74-1
87-68-3
67-72-1
193-39-5
78-59-1
86-30-6
621-64-7
91-20-3
98-95-3

U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U

5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
25.0
5.00
5.00
5.00
5.00
5.00
5.00
25.0
5.00
10.0
25.0
25.0
5.00
5.00
5.00
5.00
25.0
25.0
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
25.0
5.00
5.00
5.00
5.00
10.0
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00

2.50
2.50
2.50
2.50
2.50
2.50
2.50
2.50
12.5
2.50
2.50
2.50
2.50
2.50
2.50
12.5
2.50
2.50
12.5
12.5
2.50
2.50
2.50
2.50
12.5
12.5
2.50
2.50
2.50
2.50
2.50
2.50
2.50
2.50
12.5
2.50
2.50
2.50
2.50
3.00
2.50
2.50
2.50
2.50
2.50
2.50
2.50
2.50
2.50
2.50
2.50
2.50
2.50
2.50
2.50
2.50
2.50
2.50
2.50
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Report Number:

Report Date  :
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L11070724-01

L11070724-01

Sample Number:

Sample Number:

HPMS12

HPMS10

Instrument:

Instrument:

12M35879

10M89312

File ID:

File ID:

07/27/2011

07/26/2011

Run Date:

Run Date:

Analyst:

Analyst:

07/05/2011 19:14

06/24/2011 17:24

Cal Date:

Cal Date:

17:14

18:16

Workgroup Number:

Workgroup Number:

Matrix:

Matrix:

Analytical Method:

Analytical Method:

Water

Water

1107-GW-SB07-U

1107-GW-SB07-U

Client ID:

Client ID:

Sample Tag:

Sample Tag:

01

01

Dilution:

Dilution:

Units:

Units:

WG371437

WG371304

8270C

8260B

CAA

TMB

1

1

ug/L

ug/L

Collect Date:

Collect Date:

07/20/2011 15:30

07/20/2011 15:30

Prep Method:

Prep Method:

3510C

5030B/5030C/5035

07/26/2011 08:30

07/26/2011 18:16

Prep Date:

Prep Date:

U  Not detected at or above adjusted sample detection limit

10
43
21
35
33
10

123
116
100
114
141
94

91.4
67.6
43.1
66.1
34.6
27.9

 2,4,6-Tribromophenol
 2-Fluorobiphenyl
 2-Fluorophenol
 Nitrobenzene-d5
 p-Terphenyl-d14
 Phenol-d5

Surrogate Lower Upper% Recovery Qual

Analyte

Analyte

Qual

Qual

Result

Result

CAS. Number

CAS. Number

RL

RL

MDL

MDL

NONE

NONE

PrePrep Method:

PrePrep Method:

 Pentachlorophenol
 Phenanthrene
 Phenol
 Pyrene

 1,1,1,2-Tetrachloroethane
 1,1,1-Trichloroethane
 1,1,2,2-Tetrachloroethane
 1,1,2-Trichloroethane
 1,1-Dichloroethane
 1,1-Dichloroethene
 1,1-Dichloropropene
 1,2,3-Trichlorobenzene
 1,2,3-Trichloropropane
 1,2,4-Trichlorobenzene
 1,2,4-Trimethylbenzene
 1,2-Dibromo-3-chloropropane
 1,2-Dibromoethane
 1,2-Dichlorobenzene
 1,2-Dichloroethane
 1,2-Dichloropropane
 1,3,5-Trimethylbenzene
 1,3-Dichlorobenzene
 1,3-Dichloropropane
 1,4-Dichlorobenzene
 2,2-Dichloropropane
 2-Butanone
 2-Chlorotoluene
 4-Chlorotoluene
 4-Methyl-2-pentanone
 Acetone
 Benzene
 Bromobenzene
 Bromochloromethane
 Bromodichloromethane
 Bromoform
 Bromomethane
 Carbon tetrachloride
 Chlorobenzene
 Chlorodibromomethane

87-86-5
85-01-8
108-95-2
129-00-0

630-20-6
71-55-6
79-34-5
79-00-5
75-34-3
75-35-4
563-58-6
87-61-6
96-18-4
120-82-1
95-63-6
96-12-8
106-93-4
95-50-1
107-06-2
78-87-5
108-67-8
541-73-1
142-28-9
106-46-7
594-20-7
78-93-3
95-49-8
106-43-4
108-10-1
67-64-1
71-43-2
108-86-1
74-97-5
75-27-4
75-25-2
74-83-9
56-23-5
108-90-7
124-48-1

1.82

1.27

U
U
U
U

U
J
U
U
J
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U

25.0
5.00
5.00
5.00

5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
10.0
5.00
5.00
10.0
10.0
5.00
5.00
5.00
5.00
5.00
10.0
5.00
5.00
5.00

12.5
2.50
2.50
2.50

0.250
0.250
0.200
0.250
0.125
0.500
0.250
0.150
0.500
0.200
0.250
1.00
0.250
0.125
0.250
0.200
0.250
0.250
0.200
0.125
0.250
2.50
0.125
0.250
2.50
2.50
0.125
0.125
0.200
0.250
0.500
0.500
0.250
0.125
0.250
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L11070724-01

L11070724-02

Sample Number:

Sample Number:

HPMS10

HPMS12

Instrument:

Instrument:

10M89312

12M35880

File ID:

File ID:

07/26/2011

07/27/2011

Run Date:

Run Date:

Analyst:

Analyst:

06/24/2011 17:24

07/05/2011 19:14

Cal Date:

Cal Date:

18:16

17:49

Workgroup Number:

Workgroup Number:

Matrix:

Matrix:

Analytical Method:

Analytical Method:

Water

Water

1107-GW-SB07-U

1107-GW-SB07-U-MS

Client ID:

Client ID:

Sample Tag:

Sample Tag:

01

01

Dilution:

Dilution:

Units:

Units:

WG371304

WG371437

8260B

8270C

TMB

CAA

1

1

ug/L

ug/L

Collect Date:

Collect Date:

07/20/2011 15:30

07/20/2011 15:30

Prep Method:

Prep Method:

5030B/5030C/5035

3510C

07/26/2011 18:16

07/26/2011 08:30

Prep Date:

Prep Date:

U  Not detected at or above adjusted sample detection limit
J  The analyte was positively identified, but the quantitation was below the RL

80
86
86
88

120
115
118
110

107
104
102
97.8

 1,2-Dichloroethane-d4
 4-Bromofluorobenzene
 Dibromofluoromethane
 Toluene-d8

Surrogate Lower Upper% Recovery Qual

Analyte

Analyte

Qual

Qual

Result

Result

CAS. Number

CAS. Number

RL

RL

MDL

MDL

NONE

NONE

PrePrep Method:

PrePrep Method:

 Chloroethane
 Chloroform
 Chloromethane
 cis-1,2-Dichloroethene
 cis-1,3-Dichloropropene
 Dibromomethane
 Dichlorodifluoromethane
 Ethylbenzene
 Hexachlorobutadiene
 Isopropylbenzene
 m-,p-Xylene
 Methylene chloride
 Methyl t-butyl ether (MTBE)
 n-Butylbenzene
 n-Propylbenzene
 Naphthalene
 o-Xylene
 p-Isopropyltoluene
 sec-Butylbenzene
 Styrene
 tert-Butylbenzene
 Tetrachloroethene
 Toluene
 trans-1,2-Dichloroethene
 trans-1,3-Dichloropropene
 Trichloroethene
 Trichlorofluoromethane
 Vinyl chloride

 1,2,4-Trichlorobenzene
 1,2-Dichlorobenzene
 1,3-Dichlorobenzene
 1,4-Dichlorobenzene
 2,4,5-Trichlorophenol
 2,4,6-Trichlorophenol
 2,4-Dichlorophenol
 2,4-Dimethylphenol
 2,4-Dinitrophenol
 2,4-Dinitrotoluene
 2,6-Dinitrotoluene
 2-Chloronaphthalene

75-00-3
67-66-3
74-87-3
156-59-2
10061-01-5
74-95-3
75-71-8
100-41-4
87-68-3
98-82-8

179601-23-1
75-09-2
1634-04-4
104-51-8
103-65-1
91-20-3
95-47-6
99-87-6
135-98-8
100-42-5
98-06-6
127-18-4
108-88-3
156-60-5
10061-02-6
79-01-6
75-69-4
75-01-4

120-82-1
95-50-1
541-73-1
106-46-7
95-95-4
88-06-2
120-83-2
105-67-9
51-28-5
121-14-2
606-20-2
91-58-7

1.66

6.98

0.443

30.4
31.8
29.3
29.9
46.4
43.1
40.4
27.6
69.0
49.3
45.9
33.9

U
U
U
J
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U

U
U
U
J
U
U

10.0
5.00
10.0
5.00
5.00
5.00
10.0
5.00
5.00
5.00
5.00
5.00
1.00
5.00
5.00
10.0
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
10.0
10.0

5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
25.0
5.00
5.00
5.00

0.500
0.125
0.500
0.250
0.250
0.250
0.250
0.250
0.250
0.250
0.500
0.250
0.500
0.250
0.125
0.200
0.250
0.250
0.250
0.125
0.250
0.250
0.250
0.250
0.500
0.250
0.250
0.250

2.50
2.50
2.50
2.50
2.50
2.50
2.50
2.50
12.5
2.50
2.50
2.50
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L11070724-02Sample Number: HPMS12Instrument:

12M35880File ID:
07/27/2011Run Date:Analyst:
07/05/2011 19:14Cal Date:

17:49Workgroup Number:
Matrix: Analytical Method:Water

1107-GW-SB07-U-MSClient ID:

Sample Tag:01
Dilution:

Units:

WG371437
8270C
CAA
1
ug/L

Collect Date:07/20/2011 15:30

Prep Method:3510C 07/26/2011 08:30Prep Date:

Analyte QualResultCAS. Number RL MDL

NONEPrePrep Method:

 2-Chlorophenol
 2-Methylnaphthalene
 2-Methylphenol
 2-Nitroaniline
 2-Nitrophenol
 3,3'-Dichlorobenzidine
 3-Nitroaniline
 4,6-Dinitro-2-methylphenol
 4-Bromophenyl-phenylether
 4-Chloro-3-methylphenol
 4-Chloroaniline
 4-Chlorophenyl-phenyl ether
 4-Nitroaniline
 4-Nitrophenol
 Acenaphthene
 Acenaphthylene
 Anthracene
 Benzo(a)anthracene
 Benzo(a)pyrene
 Benzo(b)fluoranthene
 Benzo(g,h,i)Perylene
 Benzo(k)fluoranthene
 Benzoic acid
 Benzyl alcohol
 Bis(2-Chloroethoxy)Methane
 Bis(2-Chloroethyl)ether
 bis(2-Chloroisopropyl)ether
 bis(2-Ethylhexyl)phthalate
 Butylbenzylphthalate
 Chrysene
 Di-N-Butylphthalate
 Di-n-octylphthalate
 Dibenzo(a,h)Anthracene
 Dibenzofuran
 Diethylphthalate
 Dimethylphthalate
 Fluoranthene
 Fluorene
 Hexachlorobenzene
 Hexachlorobutadiene
 Hexachloroethane
 Indeno(1,2,3-cd)pyrene
 Isophorone
 N-Nitrosodiphenylamine
 N-Nitrosodipropylamine
 Naphthalene
 Nitrobenzene
 Pentachlorophenol
 Phenanthrene
 Phenol
 Pyrene

95-57-8
91-57-6
95-48-7
88-74-4
88-75-5
91-94-1
99-09-2
534-52-1
101-55-3
59-50-7
106-47-8
7005-72-3
100-01-6
100-02-7
83-32-9
208-96-8
120-12-7
56-55-3
50-32-8
205-99-2
191-24-2
207-08-9
65-85-0
100-51-6
111-91-1
111-44-4
108-60-1
117-81-7
85-68-7
218-01-9
84-74-2
117-84-0
53-70-3
132-64-9
84-66-2
131-11-3
206-44-0
86-73-7
118-74-1
87-68-3
67-72-1
193-39-5
78-59-1
86-30-6
621-64-7
91-20-3
98-95-3
87-86-5
85-01-8
108-95-2
129-00-0

34.1
37.0
31.7
47.1
39.6

37.0
60.3
43.6
42.5
26.9
42.1
27.1
19.9
43.5
42.0
42.5
46.2
45.9
48.5
46.7
46.9
60.2
35.5
34.4
35.8
36.4
51.5
49.5
46.0
46.4
54.3
45.8
42.5
47.7
43.8
46.4
44.2
42.4
33.6
29.0
48.7
39.3
9.71
41.8
40.4
37.9
60.9
46.0
15.4
46.2

U

J

5.00
5.00
5.00
25.0
5.00
10.0
25.0
25.0
5.00
5.00
5.00
5.00
25.0
25.0
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
25.0
5.00
5.00
5.00
5.00
10.0
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
25.0
5.00
5.00
5.00

2.50
2.50
2.50
12.5
2.50
2.50
12.5
12.5
2.50
2.50
2.50
2.50
12.5
12.5
2.50
2.50
2.50
2.50
2.50
2.50
2.50
2.50
12.5
2.50
2.50
2.50
2.50
3.00
2.50
2.50
2.50
2.50
2.50
2.50
2.50
2.50
2.50
2.50
2.50
2.50
2.50
2.50
2.50
2.50
2.50
2.50
2.50
12.5
2.50
2.50
2.50
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L11070724-02

L11070724-02

Sample Number:

Sample Number:

HPMS12

HPMS10

Instrument:

Instrument:

12M35880

10M89302

File ID:

File ID:

07/27/2011

07/26/2011

Run Date:

Run Date:

Analyst:

Analyst:

07/05/2011 19:14

06/24/2011 17:24

Cal Date:

Cal Date:

17:49

13:04

Workgroup Number:

Workgroup Number:

Matrix:

Matrix:

Analytical Method:

Analytical Method:

Water

Water

1107-GW-SB07-U-MS

1107-GW-SB07-U-MS

Client ID:

Client ID:

Sample Tag:

Sample Tag:

01

01

Dilution:

Dilution:

Units:

Units:

WG371437

WG371304

8270C

8260B

CAA

TMB

1

1

ug/L

ug/L

Collect Date:

Collect Date:

07/20/2011 15:30

07/20/2011 15:30

Prep Method:

Prep Method:

3510C

5030B/5030C/5035

07/26/2011 08:30

07/26/2011 13:04

Prep Date:

Prep Date:

U  Not detected at or above adjusted sample detection limit
J  The analyte was positively identified, but the quantitation was below the RL

10
43
21
35
33
10

123
116
100
114
141
94

96.3
71.1
42.3
65.7
45.4
28.9

 2,4,6-Tribromophenol
 2-Fluorobiphenyl
 2-Fluorophenol
 Nitrobenzene-d5
 p-Terphenyl-d14
 Phenol-d5

Surrogate Lower Upper% Recovery Qual

Analyte QualResultCAS. Number RL MDL

NONE

NONE

PrePrep Method:

PrePrep Method:

 1,1,1,2-Tetrachloroethane
 1,1,1-Trichloroethane
 1,1,2,2-Tetrachloroethane
 1,1,2-Trichloroethane
 1,1-Dichloroethane
 1,1-Dichloroethene
 1,1-Dichloropropene
 1,2,3-Trichlorobenzene
 1,2,3-Trichloropropane
 1,2,4-Trichlorobenzene
 1,2,4-Trimethylbenzene
 1,2-Dibromo-3-chloropropane
 1,2-Dibromoethane
 1,2-Dichlorobenzene
 1,2-Dichloroethane
 1,2-Dichloropropane
 1,3,5-Trimethylbenzene
 1,3-Dichlorobenzene
 1,3-Dichloropropane
 1,4-Dichlorobenzene
 2,2-Dichloropropane
 2-Butanone
 2-Chlorotoluene
 4-Chlorotoluene
 4-Methyl-2-pentanone
 Acetone
 Benzene
 Bromobenzene
 Bromochloromethane
 Bromodichloromethane
 Bromoform
 Bromomethane
 Carbon tetrachloride
 Chlorobenzene
 Chlorodibromomethane
 Chloroethane
 Chloroform
 Chloromethane
 cis-1,2-Dichloroethene

630-20-6
71-55-6
79-34-5
79-00-5
75-34-3
75-35-4
563-58-6
87-61-6
96-18-4
120-82-1
95-63-6
96-12-8
106-93-4
95-50-1
107-06-2
78-87-5
108-67-8
541-73-1
142-28-9
106-46-7
594-20-7
78-93-3
95-49-8
106-43-4
108-10-1
67-64-1
71-43-2
108-86-1
74-97-5
75-27-4
75-25-2
74-83-9
56-23-5
108-90-7
124-48-1
75-00-3
67-66-3
74-87-3
156-59-2

23.9
23.8
22.1
23.0
21.7
19.5
21.3
22.8
21.6
21.1
21.7
23.5
23.1
21.2
22.6
22.0
22.3
20.2
23.5
19.4
22.1
18.2
20.1
21.4
20.2
20.0
20.7
21.6
22.3
22.2
21.7
18.0
22.8
21.6
21.7
20.5
21.1
20.0
24.1

5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
10.0
5.00
5.00
10.0
10.0
5.00
5.00
5.00
5.00
5.00
10.0
5.00
5.00
5.00
10.0
5.00
10.0
5.00

0.250
0.250
0.200
0.250
0.125
0.500
0.250
0.150
0.500
0.200
0.250
1.00
0.250
0.125
0.250
0.200
0.250
0.250
0.200
0.125
0.250
2.50
0.125
0.250
2.50
2.50
0.125
0.125
0.200
0.250
0.500
0.500
0.250
0.125
0.250
0.500
0.125
0.500
0.250
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L11070724-02

L11070724-03

Sample Number:

Sample Number:

HPMS10

HPMS12

Instrument:

Instrument:

10M89302

12M35881

File ID:

File ID:

07/26/2011

07/27/2011

Run Date:

Run Date:

Analyst:

Analyst:

06/24/2011 17:24

07/05/2011 19:14

Cal Date:

Cal Date:

13:04

18:23

Workgroup Number:

Workgroup Number:

Matrix:

Matrix:

Analytical Method:

Analytical Method:

Water

Water

1107-GW-SB07-U-MS

1107-GW-SB07-U-MSD

Client ID:

Client ID:

Sample Tag:

Sample Tag:

01

01

Dilution:

Dilution:

Units:

Units:

WG371304

WG371437

8260B

8270C

TMB

CAA

1

1

ug/L

ug/L

Collect Date:

Collect Date:

07/20/2011 15:30

07/20/2011 15:30

Prep Method:

Prep Method:

5030B/5030C/5035

3510C

07/26/2011 13:04

07/26/2011 08:30

Prep Date:

Prep Date:

80
86
86
88

120
115
118
110

101
103
103
102

 1,2-Dichloroethane-d4
 4-Bromofluorobenzene
 Dibromofluoromethane
 Toluene-d8

Surrogate Lower Upper% Recovery Qual

Analyte

Analyte

Qual

Qual

Result

Result

CAS. Number

CAS. Number

RL

RL

MDL

MDL

NONE

NONE

PrePrep Method:

PrePrep Method:

 cis-1,3-Dichloropropene
 Dibromomethane
 Dichlorodifluoromethane
 Ethylbenzene
 Hexachlorobutadiene
 Isopropylbenzene
 m-,p-Xylene
 Methylene chloride
 Methyl t-butyl ether (MTBE)
 n-Butylbenzene
 n-Propylbenzene
 Naphthalene
 o-Xylene
 p-Isopropyltoluene
 sec-Butylbenzene
 Styrene
 tert-Butylbenzene
 Tetrachloroethene
 Toluene
 trans-1,2-Dichloroethene
 trans-1,3-Dichloropropene
 Trichloroethene
 Trichlorofluoromethane
 Vinyl chloride

 1,2,4-Trichlorobenzene
 1,2-Dichlorobenzene
 1,3-Dichlorobenzene
 1,4-Dichlorobenzene
 2,4,5-Trichlorophenol
 2,4,6-Trichlorophenol
 2,4-Dichlorophenol
 2,4-Dimethylphenol
 2,4-Dinitrophenol
 2,4-Dinitrotoluene
 2,6-Dinitrotoluene
 2-Chloronaphthalene
 2-Chlorophenol
 2-Methylnaphthalene
 2-Methylphenol
 2-Nitroaniline
 2-Nitrophenol
 3,3'-Dichlorobenzidine

10061-01-5
74-95-3
75-71-8
100-41-4
87-68-3
98-82-8

179601-23-1
75-09-2
1634-04-4
104-51-8
103-65-1
91-20-3
95-47-6
99-87-6
135-98-8
100-42-5
98-06-6
127-18-4
108-88-3
156-60-5
10061-02-6
79-01-6
75-69-4
75-01-4

120-82-1
95-50-1
541-73-1
106-46-7
95-95-4
88-06-2
120-83-2
105-67-9
51-28-5
121-14-2
606-20-2
91-58-7
95-57-8
91-57-6
95-48-7
88-74-4
88-75-5
91-94-1

21.8
22.7
21.3
22.9
20.3
19.7
44.1
20.6
22.1
21.1
20.7
23.3
22.8
20.1
20.7
23.3
21.2
28.7
22.1
20.7
21.1
22.2
21.8
21.3

29.7
32.0
29.8
30.4
49.2
45.6
40.1
34.2
73.6
53.0
49.6
33.4
34.2
36.0
32.4
51.2
40.1

U

5.00
5.00
10.0
5.00
5.00
5.00
5.00
5.00
1.00
5.00
5.00
10.0
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
10.0
10.0

5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
25.0
5.00
5.00
5.00
5.00
5.00
5.00
25.0
5.00
10.0

0.250
0.250
0.250
0.250
0.250
0.250
0.500
0.250
0.500
0.250
0.125
0.200
0.250
0.250
0.250
0.125
0.250
0.250
0.250
0.250
0.500
0.250
0.250
0.250

2.50
2.50
2.50
2.50
2.50
2.50
2.50
2.50
12.5
2.50
2.50
2.50
2.50
2.50
2.50
12.5
2.50
2.50
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L11070724-03Sample Number: HPMS12Instrument:

12M35881File ID:
07/27/2011Run Date:Analyst:
07/05/2011 19:14Cal Date:

18:23Workgroup Number:
Matrix: Analytical Method:Water

1107-GW-SB07-U-MSDClient ID:

Sample Tag:01
Dilution:

Units:

WG371437
8270C
CAA
1
ug/L

Collect Date:07/20/2011 15:30

Prep Method:3510C 07/26/2011 08:30Prep Date:

U  Not detected at or above adjusted sample detection limit
J  The analyte was positively identified, but the quantitation was below the RL

10
43
21
35
33
10

123
116
100
114
141
94

102
68.8
45.2
67.3
43.4
30.1

 2,4,6-Tribromophenol
 2-Fluorobiphenyl
 2-Fluorophenol
 Nitrobenzene-d5
 p-Terphenyl-d14
 Phenol-d5

Surrogate Lower Upper% Recovery Qual

Analyte QualResultCAS. Number RL MDL

NONEPrePrep Method:

 3-Nitroaniline
 4,6-Dinitro-2-methylphenol
 4-Bromophenyl-phenylether
 4-Chloro-3-methylphenol
 4-Chloroaniline
 4-Chlorophenyl-phenyl ether
 4-Nitroaniline
 4-Nitrophenol
 Acenaphthene
 Acenaphthylene
 Anthracene
 Benzo(a)anthracene
 Benzo(a)pyrene
 Benzo(b)fluoranthene
 Benzo(g,h,i)Perylene
 Benzo(k)fluoranthene
 Benzoic acid
 Benzyl alcohol
 Bis(2-Chloroethoxy)Methane
 Bis(2-Chloroethyl)ether
 bis(2-Chloroisopropyl)ether
 bis(2-Ethylhexyl)phthalate
 Butylbenzylphthalate
 Chrysene
 Di-N-Butylphthalate
 Di-n-octylphthalate
 Dibenzo(a,h)Anthracene
 Dibenzofuran
 Diethylphthalate
 Dimethylphthalate
 Fluoranthene
 Fluorene
 Hexachlorobenzene
 Hexachlorobutadiene
 Hexachloroethane
 Indeno(1,2,3-cd)pyrene
 Isophorone
 N-Nitrosodiphenylamine
 N-Nitrosodipropylamine
 Naphthalene
 Nitrobenzene
 Pentachlorophenol
 Phenanthrene
 Phenol
 Pyrene

99-09-2
534-52-1
101-55-3
59-50-7
106-47-8
7005-72-3
100-01-6
100-02-7
83-32-9
208-96-8
120-12-7
56-55-3
50-32-8
205-99-2
191-24-2
207-08-9
65-85-0
100-51-6
111-91-1
111-44-4
108-60-1
117-81-7
85-68-7
218-01-9
84-74-2
117-84-0
53-70-3
132-64-9
84-66-2
131-11-3
206-44-0
86-73-7
118-74-1
87-68-3
67-72-1
193-39-5
78-59-1
86-30-6
621-64-7
91-20-3
98-95-3
87-86-5
85-01-8
108-95-2
129-00-0

39.6
63.4
46.2
45.4
33.0
43.8
27.9
21.9
44.9
42.7
46.4
47.8
48.0
49.7
47.2
50.6
63.0
35.3
34.1
37.3
37.7
53.5
52.1
47.9
48.9
58.0
46.7
44.2
50.9
46.8
48.3
46.7
44.9
32.1
28.5
49.6
38.9
20.0
41.7
40.3
39.1
62.6
48.9
15.9
49.0

J

25.0
25.0
5.00
5.00
5.00
5.00
25.0
25.0
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
25.0
5.00
5.00
5.00
5.00
10.0
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
25.0
5.00
5.00
5.00

12.5
12.5
2.50
2.50
2.50
2.50
12.5
12.5
2.50
2.50
2.50
2.50
2.50
2.50
2.50
2.50
12.5
2.50
2.50
2.50
2.50
3.00
2.50
2.50
2.50
2.50
2.50
2.50
2.50
2.50
2.50
2.50
2.50
2.50
2.50
2.50
2.50
2.50
2.50
2.50
2.50
12.5
2.50
2.50
2.50
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L11070724-03Sample Number: HPMS10Instrument:

10M89303File ID:
07/26/2011Run Date:Analyst:
06/24/2011 17:24Cal Date:

13:35Workgroup Number:
Matrix: Analytical Method:Water

1107-GW-SB07-U-MSDClient ID:

Sample Tag:01
Dilution:

Units:

WG371304
8260B
TMB
1
ug/L

Collect Date:07/20/2011 15:30

Prep Method:5030B/5030C/5035 07/26/2011 13:35Prep Date:

Analyte QualResultCAS. Number RL MDL

NONEPrePrep Method:

 1,1,1,2-Tetrachloroethane
 1,1,1-Trichloroethane
 1,1,2,2-Tetrachloroethane
 1,1,2-Trichloroethane
 1,1-Dichloroethane
 1,1-Dichloroethene
 1,1-Dichloropropene
 1,2,3-Trichlorobenzene
 1,2,3-Trichloropropane
 1,2,4-Trichlorobenzene
 1,2,4-Trimethylbenzene
 1,2-Dibromo-3-chloropropane
 1,2-Dibromoethane
 1,2-Dichlorobenzene
 1,2-Dichloroethane
 1,2-Dichloropropane
 1,3,5-Trimethylbenzene
 1,3-Dichlorobenzene
 1,3-Dichloropropane
 1,4-Dichlorobenzene
 2,2-Dichloropropane
 2-Butanone
 2-Chlorotoluene
 4-Chlorotoluene
 4-Methyl-2-pentanone
 Acetone
 Benzene
 Bromobenzene
 Bromochloromethane
 Bromodichloromethane
 Bromoform
 Bromomethane
 Carbon tetrachloride
 Chlorobenzene
 Chlorodibromomethane
 Chloroethane
 Chloroform
 Chloromethane
 cis-1,2-Dichloroethene
 cis-1,3-Dichloropropene
 Dibromomethane
 Dichlorodifluoromethane
 Ethylbenzene
 Hexachlorobutadiene
 Isopropylbenzene
 m-,p-Xylene
 Methylene chloride
 Methyl t-butyl ether (MTBE)
 n-Butylbenzene
 n-Propylbenzene
 Naphthalene
 o-Xylene
 p-Isopropyltoluene
 sec-Butylbenzene
 Styrene
 tert-Butylbenzene
 Tetrachloroethene
 Toluene
 trans-1,2-Dichloroethene

630-20-6
71-55-6
79-34-5
79-00-5
75-34-3
75-35-4
563-58-6
87-61-6
96-18-4
120-82-1
95-63-6
96-12-8
106-93-4
95-50-1
107-06-2
78-87-5
108-67-8
541-73-1
142-28-9
106-46-7
594-20-7
78-93-3
95-49-8
106-43-4
108-10-1
67-64-1
71-43-2
108-86-1
74-97-5
75-27-4
75-25-2
74-83-9
56-23-5
108-90-7
124-48-1
75-00-3
67-66-3
74-87-3
156-59-2
10061-01-5
74-95-3
75-71-8
100-41-4
87-68-3
98-82-8

179601-23-1
75-09-2
1634-04-4
104-51-8
103-65-1
91-20-3
95-47-6
99-87-6
135-98-8
100-42-5
98-06-6
127-18-4
108-88-3
156-60-5

23.2
23.7
22.4
22.4
22.0
19.4
21.4
22.6
21.4
21.2
21.7
24.0
22.6
21.1
22.5
22.0
22.0
20.1
23.3
19.6
22.0
15.4
21.1
20.5
21.2
20.2
20.6
21.6
22.2
22.3
21.5
18.5
23.0
21.3
21.4
20.7
21.0
20.2
23.9
21.4
22.8
21.1
22.8
19.8
19.5
43.8
20.6
22.1
21.3
20.7
23.6
22.6
20.0
20.8
23.1
21.0
27.0
21.9
20.7

5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
10.0
5.00
5.00
10.0
10.0
5.00
5.00
5.00
5.00
5.00
10.0
5.00
5.00
5.00
10.0
5.00
10.0
5.00
5.00
5.00
10.0
5.00
5.00
5.00
5.00
5.00
1.00
5.00
5.00
10.0
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00

0.250
0.250
0.200
0.250
0.125
0.500
0.250
0.150
0.500
0.200
0.250
1.00
0.250
0.125
0.250
0.200
0.250
0.250
0.200
0.125
0.250
2.50
0.125
0.250
2.50
2.50
0.125
0.125
0.200
0.250
0.500
0.500
0.250
0.125
0.250
0.500
0.125
0.500
0.250
0.250
0.250
0.250
0.250
0.250
0.250
0.500
0.250
0.500
0.250
0.125
0.200
0.250
0.250
0.250
0.125
0.250
0.250
0.250
0.250
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L11070724-03

L11070724-04

L11070724-04

Sample Number:

Sample Number:

Sample Number:

HPMS10

HP9

HPMS12

Instrument:

Instrument:

Instrument:

10M89303

9GR62501.R

12M35882

File ID:

File ID:

File ID:

07/26/2011

07/28/2011

07/27/2011

Run Date:

Run Date:

Run Date:

Analyst:

Analyst:

Analyst:

06/24/2011 17:24

07/11/2011 13:59

07/05/2011 19:14

Cal Date:

Cal Date:

Cal Date:

13:35

15:03

18:56

Workgroup Number:

Workgroup Number:

Workgroup Number:

Matrix:

Matrix:

Matrix:

Analytical Method:

Analytical Method:

Analytical Method:

Water

Water

Water

1107-GW-SB07-U-MSD

1107-SW-01-U

1107-SW-01-U

Client ID:

Client ID:

Client ID:

Sample Tag:

Sample Tag:

Sample Tag:

01

01

01

Dilution:

Dilution:

Dilution:

Units:

Units:

Units:

WG371304

WG371563

WG371437

8260B

8082

8270C

TMB

ECL

CAA

1

1

1

ug/L

ug/L

ug/L

Collect Date:

Collect Date:

Collect Date:

07/20/2011 15:30

07/20/2011 12:00

07/20/2011 12:00

Prep Method:

Prep Method:

Prep Method:

5030B/5030C/5035

3510C

3510C

07/26/2011 13:35

07/27/2011 10:30

07/26/2011 08:30

Prep Date:

Prep Date:

Prep Date:

U  Not detected at or above adjusted sample detection limit

80
86
86
88

30
36

120
115
118
110

132
144

101
104
104
103

63.2
50.5

 1,2-Dichloroethane-d4
 4-Bromofluorobenzene
 Dibromofluoromethane
 Toluene-d8

 2,4,5,6-Tetrachloro-m-xylene
 Decachlorobiphenyl

Surrogate

Surrogate

Lower

Lower

Upper

Upper

% Recovery

% Recovery

Qual

Qual

Analyte

Analyte

Analyte

Qual

Qual

Qual

Result

Result

Result

CAS. Number

CAS. Number

CAS. Number

RL

RL

RL

MDL

MDL

MDL

NONE

NONE

NONE

PrePrep Method:

PrePrep Method:

PrePrep Method:

 trans-1,3-Dichloropropene
 Trichloroethene
 Trichlorofluoromethane
 Vinyl chloride

 Aroclor-1016
 Aroclor-1221
 Aroclor-1232
 Aroclor-1242
 Aroclor-1248
 Aroclor-1254
 Aroclor-1260

 1,2,4-Trichlorobenzene
 1,2-Dichlorobenzene
 1,3-Dichlorobenzene
 1,4-Dichlorobenzene
 2,4,5-Trichlorophenol
 2,4,6-Trichlorophenol
 2,4-Dichlorophenol
 2,4-Dimethylphenol
 2,4-Dinitrophenol
 2,4-Dinitrotoluene
 2,6-Dinitrotoluene
 2-Chloronaphthalene
 2-Chlorophenol
 2-Methylnaphthalene
 2-Methylphenol

10061-02-6
79-01-6
75-69-4
75-01-4

12674-11-2
11104-28-2
11141-16-5
53469-21-9
12672-29-6
11097-69-1
11096-82-5

120-82-1
95-50-1
541-73-1
106-46-7
95-95-4
88-06-2
120-83-2
105-67-9
51-28-5
121-14-2
606-20-2
91-58-7
95-57-8
91-57-6
95-48-7

22.3
22.5
22.0
21.8

U
U
U
U
U
U
U

U
U
U
U
U
U
U
U
U
U
U
U
U
U
U

5.00
5.00
10.0
10.0

0.500
0.500
0.500
0.500
0.500
0.500
0.500

5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
25.0
5.00
5.00
5.00
5.00
5.00
5.00

0.500
0.250
0.250
0.250

0.250
0.250
0.250
0.250
0.250
0.250
0.250

2.50
2.50
2.50
2.50
2.50
2.50
2.50
2.50
12.5
2.50
2.50
2.50
2.50
2.50
2.50
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L11070724-04Sample Number: HPMS12Instrument:

12M35882File ID:
07/27/2011Run Date:Analyst:
07/05/2011 19:14Cal Date:

18:56Workgroup Number:
Matrix: Analytical Method:Water

1107-SW-01-UClient ID:

Sample Tag:01
Dilution:

Units:

WG371437
8270C
CAA
1
ug/L

Collect Date:07/20/2011 12:00

Prep Method:3510C 07/26/2011 08:30Prep Date:

U  Not detected at or above adjusted sample detection limit

10
43
21
35
33
10

123
116
100
114
141
94

89.5
58.5
38.0
54.3
94.9
23.5

 2,4,6-Tribromophenol
 2-Fluorobiphenyl
 2-Fluorophenol
 Nitrobenzene-d5
 p-Terphenyl-d14
 Phenol-d5

Surrogate Lower Upper% Recovery Qual

Analyte QualResultCAS. Number RL MDL

NONEPrePrep Method:

 2-Nitroaniline
 2-Nitrophenol
 3,3'-Dichlorobenzidine
 3-Nitroaniline
 4,6-Dinitro-2-methylphenol
 4-Bromophenyl-phenylether
 4-Chloro-3-methylphenol
 4-Chloroaniline
 4-Chlorophenyl-phenyl ether
 4-Nitroaniline
 4-Nitrophenol
 Acenaphthene
 Acenaphthylene
 Anthracene
 Benzo(a)anthracene
 Benzo(a)pyrene
 Benzo(b)fluoranthene
 Benzo(g,h,i)Perylene
 Benzo(k)fluoranthene
 Benzoic acid
 Benzyl alcohol
 Bis(2-Chloroethoxy)Methane
 Bis(2-Chloroethyl)ether
 bis(2-Chloroisopropyl)ether
 bis(2-Ethylhexyl)phthalate
 Butylbenzylphthalate
 Chrysene
 Di-N-Butylphthalate
 Di-n-octylphthalate
 Dibenzo(a,h)Anthracene
 Dibenzofuran
 Diethylphthalate
 Dimethylphthalate
 Fluoranthene
 Fluorene
 Hexachlorobenzene
 Hexachlorobutadiene
 Hexachloroethane
 Indeno(1,2,3-cd)pyrene
 Isophorone
 N-Nitrosodiphenylamine
 N-Nitrosodipropylamine
 Naphthalene
 Nitrobenzene
 Pentachlorophenol
 Phenanthrene
 Phenol
 Pyrene

88-74-4
88-75-5
91-94-1
99-09-2
534-52-1
101-55-3
59-50-7
106-47-8
7005-72-3
100-01-6
100-02-7
83-32-9
208-96-8
120-12-7
56-55-3
50-32-8
205-99-2
191-24-2
207-08-9
65-85-0
100-51-6
111-91-1
111-44-4
108-60-1
117-81-7
85-68-7
218-01-9
84-74-2
117-84-0
53-70-3
132-64-9
84-66-2
131-11-3
206-44-0
86-73-7
118-74-1
87-68-3
67-72-1
193-39-5
78-59-1
86-30-6
621-64-7
91-20-3
98-95-3
87-86-5
85-01-8
108-95-2
129-00-0

U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U

25.0
5.00
10.0
25.0
25.0
5.00
5.00
5.00
5.00
25.0
25.0
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
25.0
5.00
5.00
5.00
5.00
10.0
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
25.0
5.00
5.00
5.00

12.5
2.50
2.50
12.5
12.5
2.50
2.50
2.50
2.50
12.5
12.5
2.50
2.50
2.50
2.50
2.50
2.50
2.50
2.50
12.5
2.50
2.50
2.50
2.50
3.00
2.50
2.50
2.50
2.50
2.50
2.50
2.50
2.50
2.50
2.50
2.50
2.50
2.50
2.50
2.50
2.50
2.50
2.50
2.50
12.5
2.50
2.50
2.50
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L11070724-04Sample Number: HPMS10Instrument:

10M89313File ID:
07/26/2011Run Date:Analyst:
06/24/2011 17:24Cal Date:

18:47Workgroup Number:
Matrix: Analytical Method:Water

1107-SW-01-UClient ID:

Sample Tag:01
Dilution:

Units:

WG371304
8260B
TMB
1
ug/L

Collect Date:07/20/2011 12:00

Prep Method:5030B/5030C/5035 07/26/2011 18:47Prep Date:

Analyte QualResultCAS. Number RL MDL

NONEPrePrep Method:

 1,1,1,2-Tetrachloroethane
 1,1,1-Trichloroethane
 1,1,2,2-Tetrachloroethane
 1,1,2-Trichloroethane
 1,1-Dichloroethane
 1,1-Dichloroethene
 1,1-Dichloropropene
 1,2,3-Trichlorobenzene
 1,2,3-Trichloropropane
 1,2,4-Trichlorobenzene
 1,2,4-Trimethylbenzene
 1,2-Dibromo-3-chloropropane
 1,2-Dibromoethane
 1,2-Dichlorobenzene
 1,2-Dichloroethane
 1,2-Dichloropropane
 1,3,5-Trimethylbenzene
 1,3-Dichlorobenzene
 1,3-Dichloropropane
 1,4-Dichlorobenzene
 2,2-Dichloropropane
 2-Butanone
 2-Chlorotoluene
 4-Chlorotoluene
 4-Methyl-2-pentanone
 Acetone
 Benzene
 Bromobenzene
 Bromochloromethane
 Bromodichloromethane
 Bromoform
 Bromomethane
 Carbon tetrachloride
 Chlorobenzene
 Chlorodibromomethane
 Chloroethane
 Chloroform
 Chloromethane
 cis-1,2-Dichloroethene
 cis-1,3-Dichloropropene
 Dibromomethane
 Dichlorodifluoromethane
 Ethylbenzene
 Hexachlorobutadiene
 Isopropylbenzene
 m-,p-Xylene
 Methylene chloride
 Methyl t-butyl ether (MTBE)
 n-Butylbenzene
 n-Propylbenzene
 Naphthalene
 o-Xylene
 p-Isopropyltoluene
 sec-Butylbenzene
 Styrene
 tert-Butylbenzene
 Tetrachloroethene
 Toluene
 trans-1,2-Dichloroethene

630-20-6
71-55-6
79-34-5
79-00-5
75-34-3
75-35-4
563-58-6
87-61-6
96-18-4
120-82-1
95-63-6
96-12-8
106-93-4
95-50-1
107-06-2
78-87-5
108-67-8
541-73-1
142-28-9
106-46-7
594-20-7
78-93-3
95-49-8
106-43-4
108-10-1
67-64-1
71-43-2
108-86-1
74-97-5
75-27-4
75-25-2
74-83-9
56-23-5
108-90-7
124-48-1
75-00-3
67-66-3
74-87-3
156-59-2
10061-01-5
74-95-3
75-71-8
100-41-4
87-68-3
98-82-8

179601-23-1
75-09-2
1634-04-4
104-51-8
103-65-1
91-20-3
95-47-6
99-87-6
135-98-8
100-42-5
98-06-6
127-18-4
108-88-3
156-60-5

0.951

3.18

0.496

U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
J
U
U
U
U
U
U
J
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
J
U

5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
10.0
5.00
5.00
10.0
10.0
5.00
5.00
5.00
5.00
5.00
10.0
5.00
5.00
5.00
10.0
5.00
10.0
5.00
5.00
5.00
10.0
5.00
5.00
5.00
5.00
5.00
1.00
5.00
5.00
10.0
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00

0.250
0.250
0.200
0.250
0.125
0.500
0.250
0.150
0.500
0.200
0.250
1.00
0.250
0.125
0.250
0.200
0.250
0.250
0.200
0.125
0.250
2.50
0.125
0.250
2.50
2.50
0.125
0.125
0.200
0.250
0.500
0.500
0.250
0.125
0.250
0.500
0.125
0.500
0.250
0.250
0.250
0.250
0.250
0.250
0.250
0.500
0.250
0.500
0.250
0.125
0.200
0.250
0.250
0.250
0.125
0.250
0.250
0.250
0.250
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L11070724-04

L11070724-05

Sample Number:

Sample Number:

HPMS10

HP9

Instrument:

Instrument:

10M89313

9GR62483.R

File ID:

File ID:

07/26/2011

07/27/2011

Run Date:

Run Date:

Analyst:

Analyst:

06/24/2011 17:24

07/11/2011 13:59

Cal Date:

Cal Date:

18:47

17:12

Workgroup Number:

Workgroup Number:

Matrix:

Matrix:

Analytical Method:

Analytical Method:

93.1Percent Solid:

Water

Soil

1107-SW-01-U

1107-SO-SB05 (0 TO 1)

Client ID:

Client ID:

Sample Tag:

Sample Tag:

01

01

Dilution:

Dilution:

Units:

Units:

WG371304

WG371478

8260B

8082

TMB

ECL

1

1

ug/L

ug/kg

Collect Date:

Collect Date:

07/20/2011 12:00

07/20/2011 11:10

Prep Method:

Prep Method:

5030B/5030C/5035

3550B

07/26/2011 18:47

07/26/2011 10:59

Prep Date:

Prep Date:

 Percent Solids
Analyte Qual

1.001.0093.1
ResultCAS. Number

10-02-6

L11070724-05Sample Number: BAL001Instrument:

B1.371474-0124File ID:
07/28/2011Run Date:Analyst:

Cal Date:
10:10Workgroup Number:

Matrix: Analytical Method:Soil
1107-SO-SB05 (0 TO 1)Client ID:

Sample Tag:01
Dilution:

Units:

WG371474
D2216-90
JDH
1
weight %

Collect Date:07/20/2011 11:10

Prep Method:D2216-90 07/28/2011 10:10Prep Date:

U  Not detected at or above adjusted sample detection limit
J  The analyte was positively identified, but the quantitation was below the RL

U  Not detected at or above adjusted sample detection limit

80
86
86
88

29
30

120
115
118
110

133
173

104
105
105
101

61.4
77.1

 1,2-Dichloroethane-d4
 4-Bromofluorobenzene
 Dibromofluoromethane
 Toluene-d8

 2,4,5,6-Tetrachloro-m-Xylene
 Decachlorobiphenyl

Surrogate

Surrogate

Lower

Lower

Upper

Upper

% Recovery

% Recovery

Qual

Qual

Analyte

Analyte

Qual

Qual

Result

Result

CAS. Number

CAS. Number

RL

RL

RL

MDL

MDL

MDL

NONEPrePrep Method:

NONE

NONE

PrePrep Method:

PrePrep Method:

 trans-1,3-Dichloropropene
 Trichloroethene
 Trichlorofluoromethane
 Vinyl chloride

 Aroclor-1016
 Aroclor-1221
 Aroclor-1232
 Aroclor-1242
 Aroclor-1248
 Aroclor-1254
 Aroclor-1260

10061-02-6
79-01-6
75-69-4
75-01-4

12674-11-2
11104-28-2
11141-16-5
53469-21-9
12672-29-6
11097-69-1
11096-82-5

U
U
U
U

U
U
U
U
U
U
U

5.00
5.00
10.0
10.0

18.8
18.8
18.8
18.8
18.8
18.8
18.8

0.500
0.250
0.250
0.250

9.42
9.42
9.42
9.42
9.42
9.42
9.42
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L11070724-06

L11070724-07

Sample Number:

Sample Number:

HP9

HP9

Instrument:

Instrument:

9GR62484.R

9GR62485.R

File ID:

File ID:

07/27/2011

07/27/2011

Run Date:

Run Date:

Analyst:

Analyst:

07/11/2011 13:59

07/11/2011 13:59

Cal Date:

Cal Date:

17:30

17:48

Workgroup Number:

Workgroup Number:

Matrix:

Matrix:

Analytical Method:

Analytical Method:

80.9

90.5

Percent Solid:

Percent Solid:

Soil

Soil

1107-SO-SB05  (6 TO 7)

1107-SO-SB06  (4 TO 5)

Client ID:

Client ID:

Sample Tag:

Sample Tag:

01

01

Dilution:

Dilution:

Units:

Units:

WG371478

WG371478

8082

8082

ECL

ECL

1

1

ug/kg

ug/kg

Collect Date:

Collect Date:

07/20/2011 11:41

07/20/2011 13:20

Prep Method:

Prep Method:

3550B

3550B

07/26/2011 10:59

07/26/2011 10:59

Prep Date:

Prep Date:

 Percent Solids
Analyte Qual

1.001.0080.9
ResultCAS. Number

10-02-6

L11070724-06Sample Number: BAL001Instrument:

B1.371474-0125File ID:
07/28/2011Run Date:Analyst:

Cal Date:
10:10Workgroup Number:

Matrix: Analytical Method:Soil
1107-SO-SB05  (6 TO 7)Client ID:

Sample Tag:01
Dilution:

Units:

WG371474
D2216-90
JDH
1
weight %

Collect Date:07/20/2011 11:41

Prep Method:D2216-90 07/28/2011 10:10Prep Date:

U  Not detected at or above adjusted sample detection limit

U  Not detected at or above adjusted sample detection limit

29
30

29
30

133
173

133
173

67.5
80.1

56.1
74.6

 2,4,5,6-Tetrachloro-m-Xylene
 Decachlorobiphenyl

 2,4,5,6-Tetrachloro-m-Xylene
 Decachlorobiphenyl

Surrogate

Surrogate

Lower

Lower

Upper

Upper

% Recovery

% Recovery

Qual

Qual

Analyte

Analyte

Qual

Qual

Result

Result

CAS. Number

CAS. Number

RL

RL

RL

MDL

MDL

MDL

NONEPrePrep Method:

NONE

NONE

PrePrep Method:

PrePrep Method:

 Aroclor-1016
 Aroclor-1221
 Aroclor-1232
 Aroclor-1242
 Aroclor-1248
 Aroclor-1254
 Aroclor-1260

 Aroclor-1016
 Aroclor-1221
 Aroclor-1232
 Aroclor-1242
 Aroclor-1248
 Aroclor-1254
 Aroclor-1260

12674-11-2
11104-28-2
11141-16-5
53469-21-9
12672-29-6
11097-69-1
11096-82-5

12674-11-2
11104-28-2
11141-16-5
53469-21-9
12672-29-6
11097-69-1
11096-82-5

U
U
U
U
U
U
U

U
U
U
U
U
U
U

20.4
20.4
20.4
20.4
20.4
20.4
20.4

18.9
18.9
18.9
18.9
18.9
18.9
18.9

10.2
10.2
10.2
10.2
10.2
10.2
10.2

9.47
9.47
9.47
9.47
9.47
9.47
9.47
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L11070724-08Sample Number: HP9Instrument:

9GR62486.RFile ID:
07/27/2011Run Date:Analyst:
07/11/2011 13:59Cal Date:

18:06Workgroup Number:
Matrix: Analytical Method:

92.4Percent Solid:

Soil
1107-SO-SB06  (10.2 TO 10.Client ID:

Sample Tag:01
Dilution:

Units:

WG371478
8082
ECL
1
ug/kg

Collect Date:07/20/2011 13:40

Prep Method:3550B 07/26/2011 10:59Prep Date:

 Percent Solids

 Percent Solids

Analyte

Analyte

Qual

Qual

1.00

1.00

1.00

1.00

90.5

92.4

Result

Result

CAS. Number

CAS. Number

10-02-6

10-02-6

L11070724-07

L11070724-08

Sample Number:

Sample Number:

BAL001

BAL001

Instrument:

Instrument:

B1.371474-0126

B1.371474-0127

File ID:

File ID:

07/28/2011

07/28/2011

Run Date:

Run Date:

Analyst:

Analyst:

Cal Date:

Cal Date:

10:10

10:10

Workgroup Number:

Workgroup Number:

Matrix:

Matrix:

Analytical Method:

Analytical Method:

Soil

Soil

1107-SO-SB06  (4 TO 5)

1107-SO-SB06  (10.2 TO 10.

Client ID:

Client ID:

Sample Tag:

Sample Tag:

01

01

Dilution:

Dilution:

Units:

Units:

WG371474

WG371474

D2216-90

D2216-90

JDH

JDH

1

1

weight %

weight %

Collect Date:

Collect Date:

07/20/2011 13:20

07/20/2011 13:40

Prep Method:

Prep Method:

D2216-90

D2216-90

07/28/2011 10:10

07/28/2011 10:10

Prep Date:

Prep Date:

U  Not detected at or above adjusted sample detection limit

29
30

133
173

54.3
60.6

 2,4,5,6-Tetrachloro-m-Xylene
 Decachlorobiphenyl

Surrogate Lower Upper% Recovery Qual

Analyte QualResultCAS. Number RL

RL

RL

MDL

MDL

MDL

NONE

NONE

PrePrep Method:

PrePrep Method:

NONEPrePrep Method:

 Aroclor-1016
 Aroclor-1221
 Aroclor-1232
 Aroclor-1242
 Aroclor-1248
 Aroclor-1254
 Aroclor-1260

12674-11-2
11104-28-2
11141-16-5
53469-21-9
12672-29-6
11097-69-1
11096-82-5

U
U
U
U
U
U
U

17.9
17.9
17.9
17.9
17.9
17.9
17.9

8.97
8.97
8.97
8.97
8.97
8.97
8.97
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L11070724-09

L11070724-10

Sample Number:

Sample Number:

HP9

HP9

Instrument:

Instrument:

9GR62487.R

9GR62488.R

File ID:

File ID:

07/27/2011

07/27/2011

Run Date:

Run Date:

Analyst:

Analyst:

07/11/2011 13:59

07/11/2011 13:59

Cal Date:

Cal Date:

18:24

18:43

Workgroup Number:

Workgroup Number:

Matrix:

Matrix:

Analytical Method:

Analytical Method:

84.2

83.2

Percent Solid:

Percent Solid:

Soil

Soil

1107-SO-SB06  (20 TO 21)-1

1107-SO-SB06  (20 TO 21)

Client ID:

Client ID:

Sample Tag:

Sample Tag:

01

01

Dilution:

Dilution:

Units:

Units:

WG371478

WG371478

8082

8082

ECL

ECL

1

1

ug/kg

ug/kg

Collect Date:

Collect Date:

07/20/2011 17:10

07/20/2011 17:10

Prep Method:

Prep Method:

3550B

3550B

07/26/2011 10:59

07/26/2011 10:59

Prep Date:

Prep Date:

 Percent Solids
Analyte Qual

1.001.0084.2
ResultCAS. Number

10-02-6

L11070724-09Sample Number: BAL001Instrument:

B1.371474-0128File ID:
07/28/2011Run Date:Analyst:

Cal Date:
10:10Workgroup Number:

Matrix: Analytical Method:Soil
1107-SO-SB06  (20 TO 21)-1Client ID:

Sample Tag:01
Dilution:

Units:

WG371474
D2216-90
JDH
1
weight %

Collect Date:07/20/2011 17:10

Prep Method:D2216-90 07/28/2011 10:10Prep Date:

U  Not detected at or above adjusted sample detection limit

U  Not detected at or above adjusted sample detection limit

29
30

29
30

133
173

133
173

66.1
60.3

68.1
69.4

 2,4,5,6-Tetrachloro-m-Xylene
 Decachlorobiphenyl

 2,4,5,6-Tetrachloro-m-Xylene
 Decachlorobiphenyl

Surrogate

Surrogate

Lower

Lower

Upper

Upper

% Recovery

% Recovery

Qual

Qual

Analyte

Analyte

Qual

Qual

Result

Result

CAS. Number

CAS. Number

RL

RL

RL

MDL

MDL

MDL

NONEPrePrep Method:

NONE

NONE

PrePrep Method:

PrePrep Method:

 Aroclor-1016
 Aroclor-1221
 Aroclor-1232
 Aroclor-1242
 Aroclor-1248
 Aroclor-1254
 Aroclor-1260

 Aroclor-1016
 Aroclor-1221
 Aroclor-1232
 Aroclor-1242
 Aroclor-1248
 Aroclor-1254
 Aroclor-1260

12674-11-2
11104-28-2
11141-16-5
53469-21-9
12672-29-6
11097-69-1
11096-82-5

12674-11-2
11104-28-2
11141-16-5
53469-21-9
12672-29-6
11097-69-1
11096-82-5

U
U
U
U
U
U
U

U
U
U
U
U
U
U

20.8
20.8
20.8
20.8
20.8
20.8
20.8

20.2
20.2
20.2
20.2
20.2
20.2
20.2

10.4
10.4
10.4
10.4
10.4
10.4
10.4

10.1
10.1
10.1
10.1
10.1
10.1
10.1
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L11070724-11

L11070724-11

Sample Number:

Sample Number:

HP9

HP9

Instrument:

Instrument:

9GR62502.R

9GR62722.R

File ID:

File ID:

07/28/2011

08/02/2011

Run Date:

Run Date:

Analyst:

Analyst:

07/11/2011 13:59

07/11/2011 13:59

Cal Date:

Cal Date:

15:21

18:01

Workgroup Number:

Workgroup Number:

Matrix:

Matrix:

Analytical Method:

Analytical Method:

Water

Water

1107-ER-SO-03-U

1107-ER-SO-03-U

Client ID:

Client ID:

Sample Tag:

Sample Tag:

01

RE01

Dilution:

Dilution:

Units:

Units:

WG371563

WG372062

8082

8082

ECL

CAA

1

1

ug/L

ug/L

Collect Date:

Collect Date:

07/20/2011 11:25

07/20/2011 11:25

Prep Method:

Prep Method:

3510C

3510C

07/27/2011 10:30

08/01/2011 08:00

Prep Date:

Prep Date:

 Percent Solids
Analyte Qual

1.001.0083.2
ResultCAS. Number

10-02-6

L11070724-10Sample Number: BAL001Instrument:

B1.371474-0129File ID:
07/28/2011Run Date:Analyst:

Cal Date:
10:10Workgroup Number:

Matrix: Analytical Method:Soil
1107-SO-SB06  (20 TO 21)Client ID:

Sample Tag:01
Dilution:

Units:

WG371474
D2216-90
JDH
1
weight %

Collect Date:07/20/2011 17:10

Prep Method:D2216-90 07/28/2011 10:10Prep Date:

U  Not detected at or above adjusted sample detection limit
*  Surrogate or spike compound out of range

U  Not detected at or above adjusted sample detection limit
*  Surrogate or spike compound out of range

30
36

30
36

132
144

132
144

51.7
9.90

67.9
18.6

*

*

 2,4,5,6-Tetrachloro-m-xylene
 Decachlorobiphenyl

 2,4,5,6-Tetrachloro-m-xylene
 Decachlorobiphenyl

Surrogate

Surrogate

Lower

Lower

Upper

Upper

% Recovery

% Recovery

Qual

Qual

Analyte

Analyte

Qual

Qual

Result

Result

CAS. Number

CAS. Number

RL

RL

RL

MDL

MDL

MDL

NONEPrePrep Method:

NONE

NONE

PrePrep Method:

PrePrep Method:

 Aroclor-1016
 Aroclor-1221
 Aroclor-1232
 Aroclor-1242
 Aroclor-1248
 Aroclor-1254
 Aroclor-1260

 Aroclor-1016
 Aroclor-1221
 Aroclor-1232
 Aroclor-1242
 Aroclor-1248
 Aroclor-1254
 Aroclor-1260

12674-11-2
11104-28-2
11141-16-5
53469-21-9
12672-29-6
11097-69-1
11096-82-5

12674-11-2
11104-28-2
11141-16-5
53469-21-9
12672-29-6
11097-69-1
11096-82-5

U
U
U
U
U
U
U

U
U
U
U
U
U
U

0.510
0.510
0.510
0.510
0.510
0.510
0.510

0.500
0.500
0.500
0.500
0.500
0.500
0.500

0.255
0.255
0.255
0.255
0.255
0.255
0.255

0.250
0.250
0.250
0.250
0.250
0.250
0.250
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L11070724-12Sample Number: HPMS10Instrument:

10M89310File ID:
07/26/2011Run Date:Analyst:
06/24/2011 17:24Cal Date:

17:14Workgroup Number:
Matrix: Analytical Method:Water

TRIP BLANKClient ID:

Sample Tag:01
Dilution:

Units:

WG371304
8260B
TMB
1
ug/L

Collect Date:07/20/2011 00:00

Prep Method:5030B/5030C/5035 07/26/2011 17:14Prep Date:

Analyte QualResultCAS. Number RL MDL

NONEPrePrep Method:

 1,1,1,2-Tetrachloroethane
 1,1,1-Trichloroethane
 1,1,2,2-Tetrachloroethane
 1,1,2-Trichloroethane
 1,1-Dichloroethane
 1,1-Dichloroethene
 1,1-Dichloropropene
 1,2,3-Trichlorobenzene
 1,2,3-Trichloropropane
 1,2,4-Trichlorobenzene
 1,2,4-Trimethylbenzene
 1,2-Dibromo-3-chloropropane
 1,2-Dibromoethane
 1,2-Dichlorobenzene
 1,2-Dichloroethane
 1,2-Dichloropropane
 1,3,5-Trimethylbenzene
 1,3-Dichlorobenzene
 1,3-Dichloropropane
 1,4-Dichlorobenzene
 2,2-Dichloropropane
 2-Butanone
 2-Chlorotoluene
 4-Chlorotoluene
 4-Methyl-2-pentanone
 Acetone
 Benzene
 Bromobenzene
 Bromochloromethane
 Bromodichloromethane
 Bromoform
 Bromomethane
 Carbon tetrachloride
 Chlorobenzene
 Chlorodibromomethane
 Chloroethane
 Chloroform
 Chloromethane
 cis-1,2-Dichloroethene
 cis-1,3-Dichloropropene
 Dibromomethane
 Dichlorodifluoromethane
 Ethylbenzene
 Hexachlorobutadiene
 Isopropylbenzene
 m-,p-Xylene
 Methylene chloride
 Methyl t-butyl ether (MTBE)
 n-Butylbenzene
 n-Propylbenzene
 Naphthalene
 o-Xylene
 p-Isopropyltoluene
 sec-Butylbenzene
 Styrene
 tert-Butylbenzene
 Tetrachloroethene
 Toluene
 trans-1,2-Dichloroethene

630-20-6
71-55-6
79-34-5
79-00-5
75-34-3
75-35-4
563-58-6
87-61-6
96-18-4
120-82-1
95-63-6
96-12-8
106-93-4
95-50-1
107-06-2
78-87-5
108-67-8
541-73-1
142-28-9
106-46-7
594-20-7
78-93-3
95-49-8
106-43-4
108-10-1
67-64-1
71-43-2
108-86-1
74-97-5
75-27-4
75-25-2
74-83-9
56-23-5
108-90-7
124-48-1
75-00-3
67-66-3
74-87-3
156-59-2
10061-01-5
74-95-3
75-71-8
100-41-4
87-68-3
98-82-8

179601-23-1
75-09-2
1634-04-4
104-51-8
103-65-1
91-20-3
95-47-6
99-87-6
135-98-8
100-42-5
98-06-6
127-18-4
108-88-3
156-60-5

3.37

0.329

U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
J
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
J
U
U
U
U
U
U
U
U
U
U
U
U

5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
10.0
5.00
5.00
10.0
10.0
5.00
5.00
5.00
5.00
5.00
10.0
5.00
5.00
5.00
10.0
5.00
10.0
5.00
5.00
5.00
10.0
5.00
5.00
5.00
5.00
5.00
1.00
5.00
5.00
10.0
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00

0.250
0.250
0.200
0.250
0.125
0.500
0.250
0.150
0.500
0.200
0.250
1.00
0.250
0.125
0.250
0.200
0.250
0.250
0.200
0.125
0.250
2.50
0.125
0.250
2.50
2.50
0.125
0.125
0.200
0.250
0.500
0.500
0.250
0.125
0.250
0.500
0.125
0.500
0.250
0.250
0.250
0.250
0.250
0.250
0.250
0.500
0.250
0.500
0.250
0.125
0.200
0.250
0.250
0.250
0.125
0.250
0.250
0.250
0.250

Page 20

L11070724 / 514 total pages



L11070724

August 3, 2011

Report Number:

Report Date  :

18 of

Microbac Laboratories Inc.

18

L11070724-12Sample Number: HPMS10Instrument:

10M89310File ID:
07/26/2011Run Date:Analyst:
06/24/2011 17:24Cal Date:

17:14Workgroup Number:
Matrix: Analytical Method:Water

TRIP BLANKClient ID:

Sample Tag:01
Dilution:

Units:

WG371304
8260B
TMB
1
ug/L

Collect Date:07/20/2011 00:00

Prep Method:5030B/5030C/5035 07/26/2011 17:14Prep Date:

U  Not detected at or above adjusted sample detection limit
J  The analyte was positively identified, but the quantitation was below the RL

80
86
86
88

120
115
118
110

106
102
105
95.6

 1,2-Dichloroethane-d4
 4-Bromofluorobenzene
 Dibromofluoromethane
 Toluene-d8

Surrogate Lower Upper% Recovery Qual

Analyte QualResultCAS. Number RL MDL

NONEPrePrep Method:

 trans-1,3-Dichloropropene
 Trichloroethene
 Trichlorofluoromethane
 Vinyl chloride

10061-02-6
79-01-6
75-69-4
75-01-4

U
U
U
U

5.00
5.00
10.0
10.0

0.500
0.250
0.250
0.250
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Manual Integrations
Microbac Laboratories Inc.

Method: 8260

Sample # Type Analyte File ID Dilution Code #

L11070724-02 SAMP 4-CHLOROTOLUENE 10M89302 1 1

Sample # Type Analyte File ID Dilution Code #

WG368444-03 STD 4-CHLOROTOLUENE 10M88578 1 1

WG368444-07 STD BROMOMETHANE 10M88582 1 1

WG368444-08 STD-CCV ACETONE 10M88583 1 1

Method: 8270

Sample # Type Analyte File ID Dilution Code #

WG369349-02 STD-CCV A,A-DIMETHYLPHENETHYLAMINE 12M35570 1 2

WG369349-02 STD-CCV BENZOIC ACID 12M35570 1 2

WG369349-06 STD BENZOIC ACID 12M35575 1 1

WG369349-07 STD BENZOIC ACID 12M35576 1 2

WG369349-08 STD BENZOIC ACID 12M35577 1 1

WG369349-09 STD BENZOIC ACID 12M35578 1 1

WG371441-02 CCV A,A-DIMETHYLPHENETHYLAMINE 12M35866 1 1

WG371441-02 CCV BENZOIC ACID 12M35866 1 2

Method: 8082

Reason Code Descriptions
Code Description

1 Data system fails to select the correct peak

2 Data system splits the peak incorrectly or integrates a false peak as a rider peak

3 Improperly integrated isomers and/or coeluting compounds

4 System established incorrect baseline

5 Miscellaneous

Server ID:
Results  ID:

Report ID:

68937
b5609e73-e48f-462e-9027-4a640b4bfb2b
2102631 Page 1 of 1

Generated at Aug 3, 2011 15:02
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2.0 Full Sample Data
Package
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2.1 Volatiles Data
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2.1.1 Volatiles GCMS Data
(8260)
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2.1.1.1 Summary Data
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Microbac Laboratories
Case Narrative

Login Number: L11070724

Department: Volatiles

Analyst: Tiffany Bailey

METHOD 

Preparation SW-846 5030C/5035A

Analysis SW-846 8260B

HOLDING TIMES 

Sample Preparation: All holding times were met.

Sample Analysis: All holding times were met.

PREPARATION 

Sample preparation proceeded normally.

CALIBRATION 

Initial Calibration: For all compounds that yielded a %RSD greater than 15%, linear or higher order equations were 
applied. All acceptance criteria were met.

Alternate Source Standards: All acceptance criteria were met.

Continuing Calibration and Tune: All acceptance criteria were met.

BATCH QA/QC 

Method Blank: All acceptance criteria were met.

Laboratory Control Sample: Recoveries out of range were observed for the following analytes: 1,2-Dibromo-3-
Chloropropane. Please see the applicable QC report for a detailed presentation of the failures.

Matrix Spikes: All acceptance criteria were met.

SAMPLES 

Internal Standards: All acceptance criteria were met.

Surrogates: All acceptance criteria were met.

Other: Sample 12 required a reanalysis due to a laboratory error. Only one vial of sample 12 was received, therefore, the 
reanalysis of sample 12 was performed using a vial with headspace. 

Server ID:
Results  ID:

Report ID:

57373
1805ab73-c231-4bd1-9fdf-67ec86d75e24
32730 Page 1 of 2

Generated at Jul 29, 2011 09:48
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Manual Integration Reason Codes 

Reason #1: Data System Fails to Select Correct Peak. In some cases the chromatography system selects and 
integrates the 'wrong peak'. In this case the analyst must correct the selection and force the system to integrate the proper 
peak. Other times the system may miss the peak completely.

Reason #2: Data System Splits the Peak Incorrectly or Integrates a False Peak as a Rider Peak. This phenomena is 
common at low concentrations where the signal:noise ratio is low. A single compound (peak) is incorrectly split into 
multiple peaks or integrated as a main peak with one or more rider peaks resulting in low area 
counts for the target compound.

Reason #3: Improperly Integrated Isomers and/or coeluting compounds. This system often fails to distinguish 
coeluting compounds and or isomers. The integration areas and concentrations are wrong, and they must be corrected by 
manual integration. Prime examples are benzo(k)fluoranthene and benzo(b)fluoranthene which are often unresolved and 
integrated improperly when both are present at low concentrations in standards or samples.

Reason #4: System Establishes Incorrect Baseline. There are numerous situations in chromatography where the 
system establishes the baseline incorrectly. Some baseline errors will be obvious to the analyst and should be corrected 
via manual procedures.

Reason #5: Miscellaneous. Other situations involving integration errors may require in-depth review and technical 
judgment. These cases should be brought to the attention of the laboratory management. If the form of manual integration 
is not clearly covered by these four cases, then review and approval by the Managing Director or the QAO will be 
required.

I certify that this data package is in compliance with the terms and conditions agreed to by the client and Microbac 
Laboratories Inc., both technically and for completeness, except for the conditions noted above. Release of the data 
contained in this hard copy data package has been authorized by the Laboratory Manager or designated person, as 
verified by the following signature.

Narrative ID: 32730
Approved By: Michael Albertson

Server ID:
Results  ID:

Report ID:

57373
1805ab73-c231-4bd1-9fdf-67ec86d75e24
32730 Page 2 of 2

Generated at Jul 29, 2011 09:48
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LABORATORY REPORT

08/03/11 14:58

L11070724

1 OFL1_A_PROD - Modified 03/06/2008

08/03/2011 14:58Report generated:
2103106PDF File ID:

1

L11070724-01

L11070724-02

L11070724-03

L11070724-04

L11070724-12

1107-GW-SB07-U

1107-GW-SB07-U-MS

1107-GW-SB07-U-MSD

1107-SW-01-U

TRIP BLANK

Client ID Lab ID Dilution

1

1

1

1

1

Sample Analysis Summary

Date Received

22-JUL-11

22-JUL-11

22-JUL-11

22-JUL-11

22-JUL-11

Attention: Barry Koch

Account Name: Monsanto Chemical Co.
Monsanto
1853 Hwy 34 North
Soda Springs, ID  83276

Project Number:

Invoice Number:
Site:

2191.012

1166472

Ballard Shop Investigation

Submitted By

For

Microbac Laboratories Inc. 

158 Starlite Drive

Marietta OH 45750,
740 373 4071)( -

Method

8260B

8260B

8260B

8260B

8260B

MONSANTO P4
Project:
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L11070724

August 3, 2011

Report Number:

Report Date  :

1 of

Microbac Laboratories Inc.

10

L11070724-01Sample Number: HPMS10Instrument:

10M89312File ID:
07/26/2011Run Date:Analyst:
06/24/2011 17:24Cal Date:

18:16Workgroup Number:
Matrix: Analytical Method:Water

1107-GW-SB07-UClient ID:

Sample Tag:01
Dilution:

Units:

WG371304
8260B
TMB
1
ug/L

Collect Date:07/20/2011 15:30

Prep Method:5030B/5030C/5035 07/26/2011 18:16Prep Date:

 1,1,1,2-Tetrachloroethane
 1,1,1-Trichloroethane
 1,1,2,2-Tetrachloroethane
 1,1,2-Trichloroethane
 1,1-Dichloroethane
 1,1-Dichloroethene
 1,1-Dichloropropene
 1,2,3-Trichlorobenzene
 1,2,3-Trichloropropane
 1,2,4-Trichlorobenzene
 1,2,4-Trimethylbenzene
 1,2-Dibromo-3-chloropropane
 1,2-Dibromoethane
 1,2-Dichlorobenzene
 1,2-Dichloroethane
 1,2-Dichloropropane
 1,3,5-Trimethylbenzene
 1,3-Dichlorobenzene
 1,3-Dichloropropane
 1,4-Dichlorobenzene
 2,2-Dichloropropane
 2-Butanone
 2-Chlorotoluene
 4-Chlorotoluene
 4-Methyl-2-pentanone
 Acetone
 Benzene
 Bromobenzene
 Bromochloromethane
 Bromodichloromethane
 Bromoform
 Bromomethane
 Carbon tetrachloride
 Chlorobenzene
 Chlorodibromomethane
 Chloroethane
 Chloroform
 Chloromethane
 cis-1,2-Dichloroethene
 cis-1,3-Dichloropropene
 Dibromomethane
 Dichlorodifluoromethane
 Ethylbenzene
 Hexachlorobutadiene
 Isopropylbenzene
 m-,p-Xylene
 Methylene chloride
 Methyl t-butyl ether (MTBE)
 n-Butylbenzene
 n-Propylbenzene
 Naphthalene
 o-Xylene
 p-Isopropyltoluene
 sec-Butylbenzene
 Styrene
 tert-Butylbenzene
 Tetrachloroethene
 Toluene
 trans-1,2-Dichloroethene

U
J
U
U
J
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
J
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U

U
U

0.250
0.250
0.200
0.250
0.125
0.500
0.250
0.150
0.500
0.200
0.250
1.00
0.250
0.125
0.250
0.200
0.250
0.250
0.200
0.125
0.250
2.50
0.125
0.250
2.50
2.50
0.125
0.125
0.200
0.250
0.500
0.500
0.250
0.125
0.250
0.500
0.125
0.500
0.250
0.250
0.250
0.250
0.250
0.250
0.250
0.500
0.250
0.500
0.250
0.125
0.200
0.250
0.250
0.250
0.125
0.250
0.250
0.250
0.250

5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
10.0
5.00
5.00
10.0
10.0
5.00
5.00
5.00
5.00
5.00
10.0
5.00
5.00
5.00
10.0
5.00
10.0
5.00
5.00
5.00
10.0
5.00
5.00
5.00
5.00
5.00
1.00
5.00
5.00
10.0
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00

1.82

1.27

1.66

6.98

630-20-6
71-55-6
79-34-5
79-00-5
75-34-3
75-35-4
563-58-6
87-61-6
96-18-4
120-82-1
95-63-6
96-12-8
106-93-4
95-50-1
107-06-2
78-87-5
108-67-8
541-73-1
142-28-9
106-46-7
594-20-7
78-93-3
95-49-8
106-43-4
108-10-1
67-64-1
71-43-2
108-86-1
74-97-5
75-27-4
75-25-2
74-83-9
56-23-5
108-90-7
124-48-1
75-00-3
67-66-3
74-87-3
156-59-2
10061-01-5
74-95-3
75-71-8
100-41-4
87-68-3
98-82-8

179601-23-1
75-09-2
1634-04-4
104-51-8
103-65-1
91-20-3
95-47-6
99-87-6
135-98-8
100-42-5
98-06-6
127-18-4
108-88-3
156-60-5

Analyte QualResultCAS. Number RL MDL

NONEPrePrep Method:
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L11070724

August 3, 2011

Report Number:

Report Date  :

2 of

Microbac Laboratories Inc.

10

L11070724-01Sample Number: HPMS10Instrument:

10M89312File ID:
07/26/2011Run Date:Analyst:
06/24/2011 17:24Cal Date:

18:16Workgroup Number:
Matrix: Analytical Method:Water

1107-GW-SB07-UClient ID:

Sample Tag:01
Dilution:

Units:

WG371304
8260B
TMB
1
ug/L

Collect Date:07/20/2011 15:30

Prep Method:5030B/5030C/5035 07/26/2011 18:16Prep Date:

U  Not detected at or above adjusted sample detection limit
J  The analyte was positively identified, but the quantitation was below the RL

80
86
86
88

120
115
118
110

107
104
102
97.8

 1,2-Dichloroethane-d4
 4-Bromofluorobenzene
 Dibromofluoromethane
 Toluene-d8

Surrogate Lower Upper% Recovery Qual

 trans-1,3-Dichloropropene
 Trichloroethene
 Trichlorofluoromethane
 Vinyl chloride

U
J
U
U

0.500
0.250
0.250
0.250

5.00
5.00
10.0
10.0

0.443
10061-02-6
79-01-6
75-69-4
75-01-4

Analyte QualResultCAS. Number RL MDL

NONEPrePrep Method:
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L11070724

August 3, 2011

Report Number:

Report Date  :

3 of

Microbac Laboratories Inc.

10

L11070724-02Sample Number: HPMS10Instrument:

10M89302File ID:
07/26/2011Run Date:Analyst:
06/24/2011 17:24Cal Date:

13:04Workgroup Number:
Matrix: Analytical Method:Water

1107-GW-SB07-U-MSClient ID:

Sample Tag:01
Dilution:

Units:

WG371304
8260B
TMB
1
ug/L

Collect Date:07/20/2011 15:30

Prep Method:5030B/5030C/5035 07/26/2011 13:04Prep Date:

 1,1,1,2-Tetrachloroethane
 1,1,1-Trichloroethane
 1,1,2,2-Tetrachloroethane
 1,1,2-Trichloroethane
 1,1-Dichloroethane
 1,1-Dichloroethene
 1,1-Dichloropropene
 1,2,3-Trichlorobenzene
 1,2,3-Trichloropropane
 1,2,4-Trichlorobenzene
 1,2,4-Trimethylbenzene
 1,2-Dibromo-3-chloropropane
 1,2-Dibromoethane
 1,2-Dichlorobenzene
 1,2-Dichloroethane
 1,2-Dichloropropane
 1,3,5-Trimethylbenzene
 1,3-Dichlorobenzene
 1,3-Dichloropropane
 1,4-Dichlorobenzene
 2,2-Dichloropropane
 2-Butanone
 2-Chlorotoluene
 4-Chlorotoluene
 4-Methyl-2-pentanone
 Acetone
 Benzene
 Bromobenzene
 Bromochloromethane
 Bromodichloromethane
 Bromoform
 Bromomethane
 Carbon tetrachloride
 Chlorobenzene
 Chlorodibromomethane
 Chloroethane
 Chloroform
 Chloromethane
 cis-1,2-Dichloroethene
 cis-1,3-Dichloropropene
 Dibromomethane
 Dichlorodifluoromethane
 Ethylbenzene
 Hexachlorobutadiene
 Isopropylbenzene
 m-,p-Xylene
 Methylene chloride
 Methyl t-butyl ether (MTBE)
 n-Butylbenzene
 n-Propylbenzene
 Naphthalene
 o-Xylene
 p-Isopropyltoluene
 sec-Butylbenzene
 Styrene
 tert-Butylbenzene
 Tetrachloroethene
 Toluene
 trans-1,2-Dichloroethene

0.250
0.250
0.200
0.250
0.125
0.500
0.250
0.150
0.500
0.200
0.250
1.00
0.250
0.125
0.250
0.200
0.250
0.250
0.200
0.125
0.250
2.50
0.125
0.250
2.50
2.50
0.125
0.125
0.200
0.250
0.500
0.500
0.250
0.125
0.250
0.500
0.125
0.500
0.250
0.250
0.250
0.250
0.250
0.250
0.250
0.500
0.250
0.500
0.250
0.125
0.200
0.250
0.250
0.250
0.125
0.250
0.250
0.250
0.250

5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
10.0
5.00
5.00
10.0
10.0
5.00
5.00
5.00
5.00
5.00
10.0
5.00
5.00
5.00
10.0
5.00
10.0
5.00
5.00
5.00
10.0
5.00
5.00
5.00
5.00
5.00
1.00
5.00
5.00
10.0
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00

23.9
23.8
22.1
23.0
21.7
19.5
21.3
22.8
21.6
21.1
21.7
23.5
23.1
21.2
22.6
22.0
22.3
20.2
23.5
19.4
22.1
18.2
20.1
21.4
20.2
20.0
20.7
21.6
22.3
22.2
21.7
18.0
22.8
21.6
21.7
20.5
21.1
20.0
24.1
21.8
22.7
21.3
22.9
20.3
19.7
44.1
20.6
22.1
21.1
20.7
23.3
22.8
20.1
20.7
23.3
21.2
28.7
22.1
20.7

630-20-6
71-55-6
79-34-5
79-00-5
75-34-3
75-35-4
563-58-6
87-61-6
96-18-4
120-82-1
95-63-6
96-12-8
106-93-4
95-50-1
107-06-2
78-87-5
108-67-8
541-73-1
142-28-9
106-46-7
594-20-7
78-93-3
95-49-8
106-43-4
108-10-1
67-64-1
71-43-2
108-86-1
74-97-5
75-27-4
75-25-2
74-83-9
56-23-5
108-90-7
124-48-1
75-00-3
67-66-3
74-87-3
156-59-2
10061-01-5
74-95-3
75-71-8
100-41-4
87-68-3
98-82-8

179601-23-1
75-09-2
1634-04-4
104-51-8
103-65-1
91-20-3
95-47-6
99-87-6
135-98-8
100-42-5
98-06-6
127-18-4
108-88-3
156-60-5

Analyte QualResultCAS. Number RL MDL

NONEPrePrep Method:
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L11070724

August 3, 2011

Report Number:

Report Date  :

4 of

Microbac Laboratories Inc.

10

L11070724-02Sample Number: HPMS10Instrument:

10M89302File ID:
07/26/2011Run Date:Analyst:
06/24/2011 17:24Cal Date:

13:04Workgroup Number:
Matrix: Analytical Method:Water

1107-GW-SB07-U-MSClient ID:

Sample Tag:01
Dilution:

Units:

WG371304
8260B
TMB
1
ug/L

Collect Date:07/20/2011 15:30

Prep Method:5030B/5030C/5035 07/26/2011 13:04Prep Date:

80
86
86
88

120
115
118
110

101
103
103
102

 1,2-Dichloroethane-d4
 4-Bromofluorobenzene
 Dibromofluoromethane
 Toluene-d8

Surrogate Lower Upper% Recovery Qual

 trans-1,3-Dichloropropene
 Trichloroethene
 Trichlorofluoromethane
 Vinyl chloride

0.500
0.250
0.250
0.250

5.00
5.00
10.0
10.0

21.1
22.2
21.8
21.3

10061-02-6
79-01-6
75-69-4
75-01-4

Analyte QualResultCAS. Number RL MDL

NONEPrePrep Method:
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L11070724

August 3, 2011

Report Number:

Report Date  :

5 of

Microbac Laboratories Inc.

10

L11070724-03Sample Number: HPMS10Instrument:

10M89303File ID:
07/26/2011Run Date:Analyst:
06/24/2011 17:24Cal Date:

13:35Workgroup Number:
Matrix: Analytical Method:Water

1107-GW-SB07-U-MSDClient ID:

Sample Tag:01
Dilution:

Units:

WG371304
8260B
TMB
1
ug/L

Collect Date:07/20/2011 15:30

Prep Method:5030B/5030C/5035 07/26/2011 13:35Prep Date:

 1,1,1,2-Tetrachloroethane
 1,1,1-Trichloroethane
 1,1,2,2-Tetrachloroethane
 1,1,2-Trichloroethane
 1,1-Dichloroethane
 1,1-Dichloroethene
 1,1-Dichloropropene
 1,2,3-Trichlorobenzene
 1,2,3-Trichloropropane
 1,2,4-Trichlorobenzene
 1,2,4-Trimethylbenzene
 1,2-Dibromo-3-chloropropane
 1,2-Dibromoethane
 1,2-Dichlorobenzene
 1,2-Dichloroethane
 1,2-Dichloropropane
 1,3,5-Trimethylbenzene
 1,3-Dichlorobenzene
 1,3-Dichloropropane
 1,4-Dichlorobenzene
 2,2-Dichloropropane
 2-Butanone
 2-Chlorotoluene
 4-Chlorotoluene
 4-Methyl-2-pentanone
 Acetone
 Benzene
 Bromobenzene
 Bromochloromethane
 Bromodichloromethane
 Bromoform
 Bromomethane
 Carbon tetrachloride
 Chlorobenzene
 Chlorodibromomethane
 Chloroethane
 Chloroform
 Chloromethane
 cis-1,2-Dichloroethene
 cis-1,3-Dichloropropene
 Dibromomethane
 Dichlorodifluoromethane
 Ethylbenzene
 Hexachlorobutadiene
 Isopropylbenzene
 m-,p-Xylene
 Methylene chloride
 Methyl t-butyl ether (MTBE)
 n-Butylbenzene
 n-Propylbenzene
 Naphthalene
 o-Xylene
 p-Isopropyltoluene
 sec-Butylbenzene
 Styrene
 tert-Butylbenzene
 Tetrachloroethene
 Toluene
 trans-1,2-Dichloroethene

0.250
0.250
0.200
0.250
0.125
0.500
0.250
0.150
0.500
0.200
0.250
1.00
0.250
0.125
0.250
0.200
0.250
0.250
0.200
0.125
0.250
2.50
0.125
0.250
2.50
2.50
0.125
0.125
0.200
0.250
0.500
0.500
0.250
0.125
0.250
0.500
0.125
0.500
0.250
0.250
0.250
0.250
0.250
0.250
0.250
0.500
0.250
0.500
0.250
0.125
0.200
0.250
0.250
0.250
0.125
0.250
0.250
0.250
0.250

5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
10.0
5.00
5.00
10.0
10.0
5.00
5.00
5.00
5.00
5.00
10.0
5.00
5.00
5.00
10.0
5.00
10.0
5.00
5.00
5.00
10.0
5.00
5.00
5.00
5.00
5.00
1.00
5.00
5.00
10.0
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00

23.2
23.7
22.4
22.4
22.0
19.4
21.4
22.6
21.4
21.2
21.7
24.0
22.6
21.1
22.5
22.0
22.0
20.1
23.3
19.6
22.0
15.4
21.1
20.5
21.2
20.2
20.6
21.6
22.2
22.3
21.5
18.5
23.0
21.3
21.4
20.7
21.0
20.2
23.9
21.4
22.8
21.1
22.8
19.8
19.5
43.8
20.6
22.1
21.3
20.7
23.6
22.6
20.0
20.8
23.1
21.0
27.0
21.9
20.7

630-20-6
71-55-6
79-34-5
79-00-5
75-34-3
75-35-4
563-58-6
87-61-6
96-18-4
120-82-1
95-63-6
96-12-8
106-93-4
95-50-1
107-06-2
78-87-5
108-67-8
541-73-1
142-28-9
106-46-7
594-20-7
78-93-3
95-49-8
106-43-4
108-10-1
67-64-1
71-43-2
108-86-1
74-97-5
75-27-4
75-25-2
74-83-9
56-23-5
108-90-7
124-48-1
75-00-3
67-66-3
74-87-3
156-59-2
10061-01-5
74-95-3
75-71-8
100-41-4
87-68-3
98-82-8

179601-23-1
75-09-2
1634-04-4
104-51-8
103-65-1
91-20-3
95-47-6
99-87-6
135-98-8
100-42-5
98-06-6
127-18-4
108-88-3
156-60-5

Analyte QualResultCAS. Number RL MDL

NONEPrePrep Method:
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L11070724

August 3, 2011

Report Number:

Report Date  :

6 of

Microbac Laboratories Inc.

10

L11070724-03Sample Number: HPMS10Instrument:

10M89303File ID:
07/26/2011Run Date:Analyst:
06/24/2011 17:24Cal Date:

13:35Workgroup Number:
Matrix: Analytical Method:Water

1107-GW-SB07-U-MSDClient ID:

Sample Tag:01
Dilution:

Units:

WG371304
8260B
TMB
1
ug/L

Collect Date:07/20/2011 15:30

Prep Method:5030B/5030C/5035 07/26/2011 13:35Prep Date:

80
86
86
88

120
115
118
110

101
104
104
103

 1,2-Dichloroethane-d4
 4-Bromofluorobenzene
 Dibromofluoromethane
 Toluene-d8

Surrogate Lower Upper% Recovery Qual

 trans-1,3-Dichloropropene
 Trichloroethene
 Trichlorofluoromethane
 Vinyl chloride

0.500
0.250
0.250
0.250

5.00
5.00
10.0
10.0

22.3
22.5
22.0
21.8

10061-02-6
79-01-6
75-69-4
75-01-4

Analyte QualResultCAS. Number RL MDL

NONEPrePrep Method:
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August 3, 2011

Report Number:

Report Date  :

7 of

Microbac Laboratories Inc.

10

L11070724-04Sample Number: HPMS10Instrument:

10M89313File ID:
07/26/2011Run Date:Analyst:
06/24/2011 17:24Cal Date:

18:47Workgroup Number:
Matrix: Analytical Method:Water

1107-SW-01-UClient ID:

Sample Tag:01
Dilution:

Units:

WG371304
8260B
TMB
1
ug/L

Collect Date:07/20/2011 12:00

Prep Method:5030B/5030C/5035 07/26/2011 18:47Prep Date:

 1,1,1,2-Tetrachloroethane
 1,1,1-Trichloroethane
 1,1,2,2-Tetrachloroethane
 1,1,2-Trichloroethane
 1,1-Dichloroethane
 1,1-Dichloroethene
 1,1-Dichloropropene
 1,2,3-Trichlorobenzene
 1,2,3-Trichloropropane
 1,2,4-Trichlorobenzene
 1,2,4-Trimethylbenzene
 1,2-Dibromo-3-chloropropane
 1,2-Dibromoethane
 1,2-Dichlorobenzene
 1,2-Dichloroethane
 1,2-Dichloropropane
 1,3,5-Trimethylbenzene
 1,3-Dichlorobenzene
 1,3-Dichloropropane
 1,4-Dichlorobenzene
 2,2-Dichloropropane
 2-Butanone
 2-Chlorotoluene
 4-Chlorotoluene
 4-Methyl-2-pentanone
 Acetone
 Benzene
 Bromobenzene
 Bromochloromethane
 Bromodichloromethane
 Bromoform
 Bromomethane
 Carbon tetrachloride
 Chlorobenzene
 Chlorodibromomethane
 Chloroethane
 Chloroform
 Chloromethane
 cis-1,2-Dichloroethene
 cis-1,3-Dichloropropene
 Dibromomethane
 Dichlorodifluoromethane
 Ethylbenzene
 Hexachlorobutadiene
 Isopropylbenzene
 m-,p-Xylene
 Methylene chloride
 Methyl t-butyl ether (MTBE)
 n-Butylbenzene
 n-Propylbenzene
 Naphthalene
 o-Xylene
 p-Isopropyltoluene
 sec-Butylbenzene
 Styrene
 tert-Butylbenzene
 Tetrachloroethene
 Toluene
 trans-1,2-Dichloroethene

U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
J
U
U
U
U
U
U
J
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
J
U

0.250
0.250
0.200
0.250
0.125
0.500
0.250
0.150
0.500
0.200
0.250
1.00
0.250
0.125
0.250
0.200
0.250
0.250
0.200
0.125
0.250
2.50
0.125
0.250
2.50
2.50
0.125
0.125
0.200
0.250
0.500
0.500
0.250
0.125
0.250
0.500
0.125
0.500
0.250
0.250
0.250
0.250
0.250
0.250
0.250
0.500
0.250
0.500
0.250
0.125
0.200
0.250
0.250
0.250
0.125
0.250
0.250
0.250
0.250

5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
10.0
5.00
5.00
10.0
10.0
5.00
5.00
5.00
5.00
5.00
10.0
5.00
5.00
5.00
10.0
5.00
10.0
5.00
5.00
5.00
10.0
5.00
5.00
5.00
5.00
5.00
1.00
5.00
5.00
10.0
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00

0.951

3.18

0.496

630-20-6
71-55-6
79-34-5
79-00-5
75-34-3
75-35-4
563-58-6
87-61-6
96-18-4
120-82-1
95-63-6
96-12-8
106-93-4
95-50-1
107-06-2
78-87-5
108-67-8
541-73-1
142-28-9
106-46-7
594-20-7
78-93-3
95-49-8
106-43-4
108-10-1
67-64-1
71-43-2
108-86-1
74-97-5
75-27-4
75-25-2
74-83-9
56-23-5
108-90-7
124-48-1
75-00-3
67-66-3
74-87-3
156-59-2
10061-01-5
74-95-3
75-71-8
100-41-4
87-68-3
98-82-8

179601-23-1
75-09-2
1634-04-4
104-51-8
103-65-1
91-20-3
95-47-6
99-87-6
135-98-8
100-42-5
98-06-6
127-18-4
108-88-3
156-60-5

Analyte QualResultCAS. Number RL MDL

NONEPrePrep Method:

Page 37

L11070724 / 514 total pages



L11070724

August 3, 2011

Report Number:

Report Date  :

8 of

Microbac Laboratories Inc.

10

L11070724-04Sample Number: HPMS10Instrument:

10M89313File ID:
07/26/2011Run Date:Analyst:
06/24/2011 17:24Cal Date:

18:47Workgroup Number:
Matrix: Analytical Method:Water

1107-SW-01-UClient ID:

Sample Tag:01
Dilution:

Units:

WG371304
8260B
TMB
1
ug/L

Collect Date:07/20/2011 12:00

Prep Method:5030B/5030C/5035 07/26/2011 18:47Prep Date:

U  Not detected at or above adjusted sample detection limit
J  The analyte was positively identified, but the quantitation was below the RL

80
86
86
88

120
115
118
110

104
105
105
101

 1,2-Dichloroethane-d4
 4-Bromofluorobenzene
 Dibromofluoromethane
 Toluene-d8

Surrogate Lower Upper% Recovery Qual

 trans-1,3-Dichloropropene
 Trichloroethene
 Trichlorofluoromethane
 Vinyl chloride

U
U
U
U

0.500
0.250
0.250
0.250

5.00
5.00
10.0
10.0

10061-02-6
79-01-6
75-69-4
75-01-4

Analyte QualResultCAS. Number RL MDL

NONEPrePrep Method:
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L11070724

August 3, 2011

Report Number:

Report Date  :

9 of

Microbac Laboratories Inc.

10

L11070724-12Sample Number: HPMS10Instrument:

10M89310File ID:
07/26/2011Run Date:Analyst:
06/24/2011 17:24Cal Date:

17:14Workgroup Number:
Matrix: Analytical Method:Water

TRIP BLANKClient ID:

Sample Tag:01
Dilution:

Units:

WG371304
8260B
TMB
1
ug/L

Collect Date:07/20/2011 00:00

Prep Method:5030B/5030C/5035 07/26/2011 17:14Prep Date:

 1,1,1,2-Tetrachloroethane
 1,1,1-Trichloroethane
 1,1,2,2-Tetrachloroethane
 1,1,2-Trichloroethane
 1,1-Dichloroethane
 1,1-Dichloroethene
 1,1-Dichloropropene
 1,2,3-Trichlorobenzene
 1,2,3-Trichloropropane
 1,2,4-Trichlorobenzene
 1,2,4-Trimethylbenzene
 1,2-Dibromo-3-chloropropane
 1,2-Dibromoethane
 1,2-Dichlorobenzene
 1,2-Dichloroethane
 1,2-Dichloropropane
 1,3,5-Trimethylbenzene
 1,3-Dichlorobenzene
 1,3-Dichloropropane
 1,4-Dichlorobenzene
 2,2-Dichloropropane
 2-Butanone
 2-Chlorotoluene
 4-Chlorotoluene
 4-Methyl-2-pentanone
 Acetone
 Benzene
 Bromobenzene
 Bromochloromethane
 Bromodichloromethane
 Bromoform
 Bromomethane
 Carbon tetrachloride
 Chlorobenzene
 Chlorodibromomethane
 Chloroethane
 Chloroform
 Chloromethane
 cis-1,2-Dichloroethene
 cis-1,3-Dichloropropene
 Dibromomethane
 Dichlorodifluoromethane
 Ethylbenzene
 Hexachlorobutadiene
 Isopropylbenzene
 m-,p-Xylene
 Methylene chloride
 Methyl t-butyl ether (MTBE)
 n-Butylbenzene
 n-Propylbenzene
 Naphthalene
 o-Xylene
 p-Isopropyltoluene
 sec-Butylbenzene
 Styrene
 tert-Butylbenzene
 Tetrachloroethene
 Toluene
 trans-1,2-Dichloroethene

U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
J
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
J
U
U
U
U
U
U
U
U
U
U
U
U

0.250
0.250
0.200
0.250
0.125
0.500
0.250
0.150
0.500
0.200
0.250
1.00
0.250
0.125
0.250
0.200
0.250
0.250
0.200
0.125
0.250
2.50
0.125
0.250
2.50
2.50
0.125
0.125
0.200
0.250
0.500
0.500
0.250
0.125
0.250
0.500
0.125
0.500
0.250
0.250
0.250
0.250
0.250
0.250
0.250
0.500
0.250
0.500
0.250
0.125
0.200
0.250
0.250
0.250
0.125
0.250
0.250
0.250
0.250

5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
10.0
5.00
5.00
10.0
10.0
5.00
5.00
5.00
5.00
5.00
10.0
5.00
5.00
5.00
10.0
5.00
10.0
5.00
5.00
5.00
10.0
5.00
5.00
5.00
5.00
5.00
1.00
5.00
5.00
10.0
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00

3.37

0.329

630-20-6
71-55-6
79-34-5
79-00-5
75-34-3
75-35-4
563-58-6
87-61-6
96-18-4
120-82-1
95-63-6
96-12-8
106-93-4
95-50-1
107-06-2
78-87-5
108-67-8
541-73-1
142-28-9
106-46-7
594-20-7
78-93-3
95-49-8
106-43-4
108-10-1
67-64-1
71-43-2
108-86-1
74-97-5
75-27-4
75-25-2
74-83-9
56-23-5
108-90-7
124-48-1
75-00-3
67-66-3
74-87-3
156-59-2
10061-01-5
74-95-3
75-71-8
100-41-4
87-68-3
98-82-8

179601-23-1
75-09-2
1634-04-4
104-51-8
103-65-1
91-20-3
95-47-6
99-87-6
135-98-8
100-42-5
98-06-6
127-18-4
108-88-3
156-60-5

Analyte QualResultCAS. Number RL MDL

NONEPrePrep Method:
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Report Number:

Report Date  :

10 of

Microbac Laboratories Inc.

10

L11070724-12Sample Number: HPMS10Instrument:

10M89310File ID:
07/26/2011Run Date:Analyst:
06/24/2011 17:24Cal Date:

17:14Workgroup Number:
Matrix: Analytical Method:Water

TRIP BLANKClient ID:

Sample Tag:01
Dilution:

Units:

WG371304
8260B
TMB
1
ug/L

Collect Date:07/20/2011 00:00

Prep Method:5030B/5030C/5035 07/26/2011 17:14Prep Date:

U  Not detected at or above adjusted sample detection limit
J  The analyte was positively identified, but the quantitation was below the RL

80
86
86
88

120
115
118
110

106
102
105
95.6

 1,2-Dichloroethane-d4
 4-Bromofluorobenzene
 Dibromofluoromethane
 Toluene-d8

Surrogate Lower Upper% Recovery Qual

 trans-1,3-Dichloropropene
 Trichloroethene
 Trichlorofluoromethane
 Vinyl chloride

U
U
U
U

0.500
0.250
0.250
0.250

5.00
5.00
10.0
10.0

10061-02-6
79-01-6
75-69-4
75-01-4

Analyte QualResultCAS. Number RL MDL

NONEPrePrep Method:
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 Example 8260 Calculations

1.0 Calculating the Response Factor (RF) from the initial calibration (ICAL) data:

RF = [ (Ax) (Cis) ] / [ (Ais) (Cx) ]
Example

where:
Ax =  Area of the characteristic ion for the compound being measured: 3399156
Cis =  Concentration of the specific internal standard (ug/mL) 25
Ais = Area of the characteristic ion of the specific internal standard 846471
Cx = Concentration of the compound in the standard being measured (ug/mL) 100

RF = Calculated Response Factor 1.0039

2.0 Calculating the concentration ( C ) of a compound in water using the average RF: *

Cx  = [ (Ax) (Cis) (Vn)(D)] / [ (Ais) (RF) (Vs) ]
Example

where:
Ax =  Area of the characteristic ion for the compound being measured 3122498
Cis =  Concentration of the specific internal standard  (ug/L) 25
D = Dilution factor for sample as a multiplier ( 10x = 10) 1
Ais = Area of the characteristic ion of the specific internal standard 611048
RF = Average RF from the ICAL 1.004
Vs = Purge volume of sample (mL) 10
Vn = Nominal purge volume of sample (mL)       ( 10.0 mL ) 10
Cx = Concentration of the compound in the sample being measured (ug/L) 127.2428

3.0 Calculating the concentration ( C ) of a compound in soil using the average RF: *

Cx  = [ (Ax) (Cis) (Wn)(D)] / [ (Ais) (RF) (Ws) ]
Example

where:
Ax =  Area of the characteristic ion for the compound being measured 3122498
Cis =  Concentration of the specific internal standard  (ug/L) 25
D = Dilution factor for sample as a multiplier ( 10x = 10) 1
Ais = Area of the characteristic ion of the specific internal standard 611048
RF = Average RF from the ICAL 1.004
Ws = Weight of sample purged (g) 5
Wn = Nominal purge weight (g)       ( 5.0 g) 5
Cx = Concentration of the compound in the sample being measured (ug/L) 127.2428

Dry weight correction:
Percent solids  (PCT_S) 50
Cd = (Cx) (100)/PCT_S 254.4856

* Concentrations appearing on the instrument quantitation reports are on-column results and do not take into account
initial volume, final volume, and the dilution factor.

4.0 Concentration from Linear Regression 

Step 1: Retrieve Curve Data From Plot,    y = mx + b

y = response ratio = response of analyte / response of IS = Ax/Ais

x = amount ratio = concentration analyte/concentration internal standard = Cx / Cis

m = slope from curve = 0.213

b = intercept from curve = -  0.00642
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Step 2: Calculate y from Quantitation Report

y = 86550/593147 = 0.1459

Step 3: Solve for x

x = (y - b)/m   = [( 0.1459 -( - 0.00642)]/ 0.213 = 0.7152

Step 4: Solve for analyte concentration Cx

Cx = Cis ( x ) = (25.0)(0.7152) =   17.88

Example Spreadsheet Calculation:

Slope from curve, m: 0.213
Intercept from curve, b: -0.00642

Area of analyte, Ax: 86550
Area of Internal Standard , Ais: 593147

Concentration of IS, Cis 25.00
Response Ratio: 0.145917

Amount Ratio: 0.715195
Concentration: 17.87988

Units of Internal Standard: ug/L

5.0 Concentration from Quadratic Regression

Step 1 - Retrieve Curve Data from Plot, y  = Ax^2 + Bx + C
Where:
Ax^2 + Bx + (C - y) = 0
A, B, C = constants from the ICAL quadratic regression
y = Response ratio = Area of analyte/Area of internal standard (IS)
x = Amount ratio = Concentration of analyte/concentration of IS

Step 2: Calculate y from Quantitation Report

y = Ax/Ais

Step 3: Solve for x using the quadratic formula
Ax^2 + Bx + C - y = 0

(Two possible solutions)

Step 4: Solve for analyte concentration Cx

Cx = ( Cis )( Amount ratio)  

Example Spreadsheet Calculation:

Value of A from plot: -0.00629
Value of B from plot: 0.511
Value of C from plot: -0.0276

Area of unknown from quantitation report: 293821
Area of IS from quantiation report: 784848

Response ratio, y: 0.374367
C - y: -0.40197

Root 1 - Computed amount ratio , X1: 80.44567
Root 2 - Computed amount ratio , X2: 0.794396 use this solution

Concentration of IS, Cis: 25.00
Concentration of analyte, Cx: 19.86 ug/L

( )( )
x

b b a c y
a

=
± − −2 4

2
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Instrument Run Log

Run Log ID:41302

Page: 1

Approved: June      27, 2011

Microbac Laboratories Inc.

Instrument:

Analyst1:

Method:

Dataset:

Analyst2:

SOP: Rev:

HPMS10

TMB

8260B

062411

NA

MSV01 14

Internal Standard:

CCV:

Surrogate Standard:

LCS: MS/MSD:

Workgroups:

STD45987

STD46173

STD45879

STD46137 NA

WG368444

6

8

X

X

Comments

Seq. Rerun Dil. AnalytesReason

Column 1 ID: Column 2 ID:RTX502.2 NA

Method: SOP: Rev:5030B/5030C/5035A PAT01 13

Method: SOP: Rev:624 MSV10 8

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

10M88574

10M88575

10M88576

10M88577

10M88578

10M88579

10M88580

10M88581

10M88582

10M88583

10M88584

10M88585

10M88586

10M88587

10M88588

10M88589

10M88590

10M88591

10M88592

10M88593

RINSE

RINSE

WG368444-01 50ng BFB STD 8260

WG368444-02 0.3ug/L STD 8260

WG368444-03 0.4ug/L STD 8260

WG368444-04 1ug/L STD 8260

WG368444-05 2ug/L STD 8260

WG368444-06 5ug/L STD 8260

WG368444-07 20ug/L STD 8260

WG368444-08 50ug/L STD 8260

WG368444-09 100ug/L STD 8260

WG368444-10 200ug/L STD 8260

WG368444-11 300ug/L STD 8260

RINSE

WG368444-06 5ug/L STD 8260

WG368444-04 1ug/L STD 8260

WG368444-12 10ug/L STD 8260

RINSE

WG368444-13 50ug/L ALT SRC STD 8260

RINSE

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

STD45934

STD46173

STD46173

STD46173

STD46173

STD46173

STD46173

STD46173

STD46173

STD46173

STD46173

STD46173

STD46173

STD46173

STD46137

06/24/11 08:50

06/24/11 09:36

06/24/11 10:04

06/24/11 10:30

06/24/11 11:01

06/24/11 11:33

06/24/11 12:05

06/24/11 12:39

06/24/11 13:11

06/24/11 13:42

06/24/11 14:14

06/24/11 14:46

06/24/11 15:18

06/24/11 15:49

06/24/11 16:21

06/24/11 16:53

06/24/11 17:24

06/24/11 17:56

06/24/11 18:28

06/24/11 19:00

Seq. File ID Sample Information Dil Reference Date/TimeMat

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

pH

Ethyl methacrylate didn't have a secondary.  DNR.

Vinyl acetate didn't show up.  DNR.

Comments:

10M88579

10M88581

File ID:

File ID:

Maintenance Log ID: 37997
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Instrument Run Log

Run Log ID:41677

Page: 1

Approved: July      19, 2011

Microbac Laboratories Inc.

Instrument:

Analyst1:

Method:

Dataset:

Analyst2:

SOP: Rev:

HPMS10

MES

8260B

071811

NA

MSV01 14

Internal Standard:

CCV:

Surrogate Standard:

LCS: MS/MSD:

Workgroups:

STD46402

STD46538,STD46496

STD46167

STD46567,STD46563 NA

WG370584,WG370594

Column 1 ID: Column 2 ID:RTX502.2 NA

Method: SOP: Rev:624 MSV10 8

Method: SOP: Rev:5030B/5030C/5035A PAT01 13

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

10M89092

10M89093

10M89094

10M89095

10M89096

10M89097

10M89098

10M89099

10M89100

10M89101

10M89102

10M89103

10M89104

10M89105

10M89106

10M89107

10M89108

10M89109

10M89110

10M89111

10M89112

10M89113

10M89114

10M89115

10M89116

10M89117

10M89118

10M89119

10M89120

10M89121

10M89122

10M89123

10M89124

RINSE

RINSE

RINSE-APPROX 50PPB GASES

RINSE

WG370583-01 50NG BFB STD 8260

WG370583-01 50NG BFB STD 8260

WG370583-02 50ug/L WATER STD 8260

WG370584-02 5 ug/L APPIX STD

WG370584-03 20 ug/L APPIX STD

WG370584-04 50 ug/L APPIX STD

WG370584-05 100 ug/L APPIX STD

WG370584-06 200 ug/L APPIX STD

WG370584-07 300 ug/L APPIX STD

WG370584-08 400 ug/L APPIX STD

WG370584-09 500 ug/L APPIX STD

RINSE

WG370584-10 100ug/L APPIX ALT SOUR

WG370594-01 VBLK0718 BALNK 8260

WG370594-02 20ug/L LCS 8260

WG370594-03 20ug/L LCSDUP 8260

RINSE

L11070496-10 A 826-SPE

L11070496-11 A 826-SPE

L11070496-12 A 826-SPE

L11070496-13 A 826-SPE

L11070496-14 A 826-SPE

L11070496-15 A 826-SPE

L11070496-16 A 826-SPE

CONCENTRATED GASES

CONCENTRATED GASES

RINSE

RINSE

RINSE

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

STD46401

STD46401

STD46538

STD46496

STD46496

STD46496

STD46496

STD46496

STD46496

STD46496

STD46496

STD46563

STD46567

STD46567

07/18/11 08:36

07/18/11 12:14

07/18/11 12:45

07/18/11 13:17

07/18/11 13:43

07/18/11 13:57

07/18/11 14:22

07/18/11 14:54

07/18/11 15:26

07/18/11 15:57

07/18/11 16:29

07/18/11 17:00

07/18/11 17:32

07/18/11 18:04

07/18/11 18:35

07/18/11 19:07

07/18/11 19:38

07/18/11 20:10

07/18/11 20:41

07/18/11 21:13

07/18/11 21:45

07/18/11 22:16

07/18/11 22:48

07/18/11 23:19

07/18/11 23:51

07/19/11 00:23

07/19/11 00:54

07/19/11 01:26

07/19/11 01:57

07/19/11 02:29

07/19/11 03:00

07/19/11 03:32

07/19/11 04:03

Seq. File ID Sample Information Dil Reference Date/TimeMat

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

<2

<2

<2

<2

<2

<2

<2

NA

NA

NA

NA

NA

pH

Comments:

Maintenance Log ID: 38261
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Instrument Run Log

Run Log ID:41677

Page: 2

Approved: July      19, 2011

Microbac Laboratories Inc.

Instrument:

Analyst1:

Method:

Dataset:

Analyst2:

SOP: Rev:

HPMS10

MES

8260B

071811

NA

MSV01 14

Internal Standard:

CCV:

Surrogate Standard:

LCS: MS/MSD:

Workgroups:

STD46402

STD46538,STD46496

STD46167

STD46567,STD46563 NA

WG370584,WG370594

5

23

24

25

26

28

X

X

X

X

X

10

10

5

1

25

TCE and 1122-TCA

TCE and 1122-TCA

1122-TCA and 14-DCB

trans-1,2-DCE,cis-1,2-DCE,TCE,1122-TCA

Comments

Seq. Rerun Dil. Analytes

Over Calibration Range

Over Calibration Range

Over Calibration Range

Carry-over contamination

Over Calibration Range

Reason

Column 1 ID: Column 2 ID:RTX502.2 NA

Method: SOP: Rev:624 MSV10 8

Method: SOP: Rev:5030B/5030C/5035A PAT01 13

RR, BFB failed.

DNR

Comments:

10M89096

10M89114

10M89115

10M89116

10M89117

10M89119

File ID:

File ID:

File ID:

File ID:

File ID:

File ID:

Maintenance Log ID: 38261
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Instrument Run Log

Run Log ID:41807

Page: 1

Approved: July      27, 2011

Microbac Laboratories Inc.

Instrument:

Analyst1:

Method:

Dataset:

Analyst2:

SOP: Rev:

HPMS10

TMB

8260B

072611

NA

MSV01 14

Internal Standard:

CCV:

Surrogate Standard:

LCS: MS/MSD:

Workgroups:

STD46402

STD46676

STD46581

STD46567 STD46567

WG371304

2 X

Comments

Seq. Rerun Dil. AnalytesReason

Column 1 ID: Column 2 ID:RTX502.2 NA

Method: SOP: Rev:5030B/5030C/5035A PAT01 13

Method: SOP: Rev:624 MSV10 8

1

2

3

4

5

6

9

10

11

12

13

15

16

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

10M89296

10M89297

10M89298

10M89299

10M89300

10M89301

10M89304

10M89305

10M89306

10M89307

10M89308

10M89310

10M89311

10M89313

10M89314

10M89315

10M89316

10M89317

10M89318

10M89319

10M89320

10M89321

10M89322

10M89323

10M89302

10M89303

10M89309

10M89312

WG371157-01 50NG BFB STD 8260

WG371303-02 50ug/L WATER STD 8260

WG371303-02 50ug/L WATER STD 8260

RINSE

WG371304-01 VBLK0725 BLANK 8260

WG371304-02 20ug/L LCS 8260

L11070747-01 B 50X 826-SPE2 D1

L11070747-04 B 5X 826-SPE2 D1

L11070747-05 B 5X 826-SPE2 D1

L11070747-07 B 50X 826-SPE2 D1

L11070731-02 A 826-SPE

L11070724-12 A 8260

L11070763-01 A 826-SPE

L11070724-04 B 8260

L11070592-09 B 826-SPE

L11070747-02 B 826-SPE2

L11070790-01 A 826-SPE

L11070791-01 A 826-SPE

L11070763-02 A 826-SPE

RINSE

WG371304-06 624 BLANK

L11070784-15 A 624-SPE3

RINSE

GASES RINSE

L11070724-02 B MS 8260

L11070724-03 B MSD 8260

L11070791-02 A 826-SPE

L11070724-01 B 8260

1

1

1

1

1

1

50

5

5

50

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

STD46401

STD46676

STD46676

STD46567

STD46567

STD46567

07/26/11 09:59

07/26/11 10:23

07/26/11 10:57

07/26/11 11:29

07/26/11 12:00

07/26/11 12:31

07/26/11 14:06

07/26/11 14:37

07/26/11 15:09

07/26/11 15:40

07/26/11 16:11

07/26/11 17:14

07/26/11 17:45

07/26/11 18:47

07/26/11 19:18

07/26/11 19:50

07/26/11 20:21

07/26/11 20:53

07/26/11 21:24

07/26/11 21:55

07/26/11 22:26

07/26/11 22:58

07/26/11 23:29

07/27/11 00:01

07/26/11 13:04

07/26/11 13:35

07/26/11 16:42

07/26/11 18:16

Seq. File ID Sample Information Dil Reference Date/TimeMat

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

2

2

1

1

1

1

1

1

NA

NA

NA

NA

NA

NA

<2

<2

<2

<2

<2

<2

<2

<2

<2

<2

7

7

4

NA

NA

7

NA

NA

<2

<2

7

5

pH

Comments:

10M89297File ID:

Maintenance Log ID: 38358
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Instrument Run Log

Run Log ID:41807

Page: 2

Approved: July      27, 2011

Microbac Laboratories Inc.

Instrument:

Analyst1:

Method:

Dataset:

Analyst2:

SOP: Rev:

HPMS10

TMB

8260B

072611

NA

MSV01 14

Internal Standard:

CCV:

Surrogate Standard:

LCS: MS/MSD:

Workgroups:

STD46402

STD46676

STD46581

STD46567 STD46567

WG371304

4

15

23

26

31

X

X

X

1

10

10

CIS12-DCE, BEN, TCE, CB

ACETONE

Comments

Seq. Rerun Dil. Analytes

Carry-over contamination

Over Calibration Range

Over Calibration Range

Reason

Column 1 ID: Column 2 ID:RTX502.2 NA

Method: SOP: Rev:5030B/5030C/5035A PAT01 13

Method: SOP: Rev:624 MSV10 8

Acetone was high, DNR.

Carry over from ccv, DNR.

L11070724-12 Analyzed with headspace.

L11070791-02 also reported as 790-02.

Comments:

10M89299

10M89310

10M89318

10M89321

10M89309

File ID:

File ID:

File ID:

File ID:

File ID:

Maintenance Log ID: 38358
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Data Checklist

Checklist ID: 58107

Generated: JUN-27-2011 15:16:34

CHECKLIST1 - Modified 03/05/2008

Microbac Laboratories Inc.

Date:

Analyst:

Analyst:

Method:

Instrument:

Analytical Workgroups:

24-JUN-2011

TMB

NA

8260B/624

HPMS10

WG368444

System Performance Check
      BFB
Initial Calibration
      Average RF
      Linear Reg or Higher Order Curve
Second Source standard % Difference
Continuing Calibration /Check Standards
Project/Client Specific Requirements
Special Standards
Blanks
      TCL's
      Surrogates
LCS (Laboratory Control Sample)
      Recoveries
      Surrogates
MS/MSD/Duplicates
Samples
      TCL Hits
      Spectra of TCL Hits
      Surrogates
      Internal Standards Criteria
      Library Searches
      Calculations & Correct Factors
      Dilutions Run
      Reruns
Manual Integrations
Case Narrative
Results Reporting/Data Qualifiers
KOBRA Workgroup Data
Check for Completeness
Primary Reviewer
Secondary Reviewer

Check for compliance with method and project specific requirements
Check the completeness of reported information
Check the information for the report narrative
Check the reasonableness of the results

NA
X
X
X
X
X
X
X

NA
X
X
X
X
X
X

NA
X
X
X
X
X

NA
X

NA
X
X
X
X
X
X

TMB
MDA

X
X
X
X

Primary Reviewer:
27-JUN-2011

Secondary Reviewer:
27-JUN-2011

Curve Workgroup: NA

Runlog ID: 41302

Page 49

L11070724 / 514 total pages



Data Checklist

Checklist ID: 58640

Generated: JUL-19-2011 15:20:43

CHECKLIST1 - Modified 03/05/2008

Microbac Laboratories Inc.

Date:

Analyst:

Analyst:

Method:

Instrument:

Analytical Workgroups:

18-JUL-2011

MES

NA

8260/624

HPMS10

WG370584,WG370594

System Performance Check
      BFB
Initial Calibration
      Average RF
      Linear Reg or Higher Order Curve
Second Source standard % Difference
Continuing Calibration /Check Standards
Project/Client Specific Requirements
Special Standards
Blanks
      TCL's
      Surrogates
LCS (Laboratory Control Sample)
      Recoveries
      Surrogates
MS/MSD/Duplicates
Samples
      TCL Hits
      Spectra of TCL Hits
      Surrogates
      Internal Standards Criteria
      Library Searches
      Calculations & Correct Factors
      Dilutions Run
      Reruns
Manual Integrations
Case Narrative
Results Reporting/Data Qualifiers
KOBRA Workgroup Data
Check for Completeness
Primary Reviewer
Secondary Reviewer

Check for compliance with method and project specific requirements
Check the completeness of reported information
Check the information for the report narrative
Check the reasonableness of the results

NA
X
X
X
X
X
X
X
X
X
X
X
X
X
X

NA
X
X
X
X
X

NA
X

NA
X
X
X
X
X
X

MES
MDA

X
X
X
X

Primary Reviewer:
19-JUL-2011

Secondary Reviewer:
19-JUL-2011

Curve Workgroup: NA

Runlog ID: 41677
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Data Checklist

Checklist ID: 58841

Generated: JUL-27-2011 15:08:39

CHECKLIST1 - Modified 03/05/2008

Microbac Laboratories Inc.

Date:

Analyst:

Analyst:

Method:

Instrument:

Analytical Workgroups:

26-JUL-2011

TMB

NA

8260B/624

HPMS10

WG371304

System Performance Check
      BFB
Initial Calibration
      Average RF
      Linear Reg or Higher Order Curve
Second Source standard % Difference
Continuing Calibration /Check Standards
Project/Client Specific Requirements
Special Standards
Blanks
      TCL's
      Surrogates
LCS (Laboratory Control Sample)
      Recoveries
      Surrogates
MS/MSD/Duplicates
Samples
      TCL Hits
      Spectra of TCL Hits
      Surrogates
      Internal Standards Criteria
      Library Searches
      Calculations & Correct Factors
      Dilutions Run
      Reruns
Manual Integrations
Case Narrative
Results Reporting/Data Qualifiers
KOBRA Workgroup Data
Check for Completeness
Primary Reviewer
Secondary Reviewer

Check for compliance with method and project specific requirements
Check the completeness of reported information
Check the information for the report narrative
Check the reasonableness of the results

NA
X
X
X
X
X
X
X

NA
X
X
X
X
X
X
X
X
X
X
X
X

NA
X
X
X
X
X
X
X
X

TMB
FJB

X
X
X
X

Primary Reviewer:
27-JUL-2011

Secondary Reviewer:
27-JUL-2011

Curve Workgroup: NA

Runlog ID: 41807
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HOLD_TIMES - Modified 03/06/2008

07/29/2011 08:31Report generated
2093097PDF File ID:

HOLDING TIMES
EQUIVALENT TO AFCEE FORM 9

Microbac Laboratories Inc.

WG3713048260BAnalytical Method:

1107-GW-SB07-U

1107-GW-SB07-U-MS

1107-GW-SB07-U-MSD

1107-SW-01-U

TRIP BLANK

Client ID
 Date

Collected
Extract
Date

Run
Date

Time
Held

07/20/11

07/20/11

07/20/11

07/20/11

07/20/11

07/26/11

07/26/11

07/26/11

07/26/11

07/26/11

 * = SEE PROJECT QAPP REQUIREMENTS      

AAB#:

Login Number:L11070724

TCLP
Date

Time
Held

Time
Held

6.1

5.9

5.9

6.3

6.7

Q Q QMax
Hold

Max
Hold

14

14

14

14

14

Max
Hold

14

14

14

14

14

01

02

03

04

12

ID
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SURROGATES - Modified 03/06/2008

07/29/2011 08:31Report generated:
2096369PDF File ID:

SURROGATE STANDARDS

Microbac Laboratories Inc.

 L11070724-01

 L11070724-02

 L11070724-03

 L11070724-04

 L11070724-12

 WG371304-01

 WG371304-02

 WG371304-06

01

01

01

01

01

01

01

01

1 2 3 4Sample Number Dilution Tag

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1

2

3

4

-

-

-

-

1,2-Dichloroethane-d4

Dibromofluoromethane

4-Bromofluorobenzene

Toluene-d8

8260Method:

HPMS10Instrument Id:

L11070724Login Number:

WaterMatrix:WG371304Workgroup (AAB#):

Underline = Result out of surrogate limits

107 102 104 97.8

101 103 103 102

101 104 104 103

104 105 105 101

106 105 102 95.6

101 103 102 98.1

103 106 103 103

108 103 104 98.7

80

86

86

88

-

-

-

-

120

118

115

110

Surrogates Surrogate Limits

DL = surrogate diluted out

HPMS10CAL ID: -24-JUN-11

ND = surrogate not detected
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07/29/2011 08:31Report generated
2093096PDF File ID:

Microbac Laboratories Inc.

METHOD BLANK SUMMARY

Report Name: BLANK_SUMMARY

10M89300

07/26/11 12:00

07/26/11 12:00

WG371304

WG371304-01

HPMS10

Blank File ID:

Prep Date:

Analyzed Date:

Work Group:

Blank Sample ID:

Instrument ID:

8260BMethod:

TMBAnalyst:

L11070724Login Number:

 LCS

 1107-GW-SB07-U-MS

 1107-GW-SB07-U-MSD

 TRIP BLANK

 1107-GW-SB07-U

 1107-SW-01-U

WG371304-02

L11070724-02

L11070724-03

L11070724-12

L11070724-01

L11070724-04

10M89301

10M89302

10M89303

10M89310

10M89312

10M89313

07/26/11 12:31

07/26/11 13:04

07/26/11 13:35

07/26/11 17:14

07/26/11 18:16

07/26/11 18:47

This Method Blank Applies To The Following Samples:

 Client ID Lab Sample ID Lab File ID Time Analyzed TAG

01

01

01

01

01

01
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Microbac Laboratories Inc.

METHOD BLANK REPORT

Report Name:BLANK

PDF ID: 2096364

29-JUL-2011 08:31

Analytes Concentration Dilution Qualifier

1,1,1,2-Tetrachloroethane

1,1,1-Trichloroethane

1,1,2,2-Tetrachloroethane

1,1,2-Trichloroethane

1,1-Dichloroethane

1,1-Dichloroethene

1,1-Dichloropropene

1,2,3-Trichlorobenzene

1,2,3-Trichloropropane

1,2,4-Trichlorobenzene

1,2,4-Trimethylbenzene

1,2-Dibromo-3-chloropropane

1,2-Dibromoethane

1,2-Dichlorobenzene

1,2-Dichloroethane

1,2-Dichloropropane

1,3,5-Trimethylbenzene

1,3-Dichlorobenzene

1,3-Dichloropropane

1,4-Dichlorobenzene

2,2-Dichloropropane

2-Butanone

2-Chlorotoluene

4-Chlorotoluene

4-Methyl-2-pentanone

Acetone

Benzene

Bromobenzene

Bromochloromethane

Bromodichloromethane

Bromoform

Bromomethane

Carbon tetrachloride

Chlorobenzene

Chlorodibromomethane

Chloroethane

Chloroform

Chloromethane

cis-1,2-Dichloroethene

cis-1,3-Dichloropropene

Dibromomethane

Dichlorodifluoromethane

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

0.250

0.250

0.200

0.250

0.125

0.500

0.250

0.150

0.500

0.200

0.250

1.00

0.250

0.125

0.250

0.200

0.250

0.250

0.200

0.125

0.250

2.50

0.125

0.250

2.50

2.50

0.125

0.125

0.200

0.250

0.500

0.500

0.250

0.125

0.250

0.500

0.125

0.500

0.250

0.250

0.250

0.250

5.00

5.00

5.00

5.00

5.00

5.00

5.00

5.00

5.00

5.00

5.00

5.00

5.00

5.00

5.00

5.00

5.00

5.00

5.00

5.00

5.00

10.0

5.00

5.00

10.0

10.0

5.00

5.00

5.00

5.00

5.00

10.0

5.00

5.00

5.00

10.0

5.00

10.0

5.00

5.00

5.00

10.0

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

0.250

0.250

0.200

0.250

0.125

0.500

0.250

0.150

0.500

0.200

0.250

1.00

0.250

0.125

0.250

0.200

0.250

0.250

0.200

0.125

0.250

2.50

0.125

0.250

2.50

2.50

0.125

0.125

0.200

0.250

0.500

0.500

0.250

0.125

0.250

0.500

0.125

0.500

0.250

0.250

0.250

0.250

10M89300

WG371304

Instrument ID:HPMS10

File ID:

Prep Date:07/26/11 12:00

Run Date:07/26/11 12:00

Analyst:TMB

Workgroup (AAB#): ug/LUnits:

8260BMethod:

WaterMatrix:

L11070724Login Number: WG371304-01Sample ID:

24-JUN-11Cal ID:HPMS10-Contract #:

5030B/5030C/503Prep Method:

MDL RL
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Microbac Laboratories Inc.

METHOD BLANK REPORT

Report Name:BLANK

PDF ID: 2096364

29-JUL-2011 08:31

1,2-Dichloroethane-d4

4-Bromofluorobenzene

Dibromofluoromethane

Toluene-d8

101

102

103

98.1

Surrogates % Recovery Surrogate Limits

80

86

86

88

-

-

-

-

120

115

118

110

Qualifier

PASS

PASS

PASS

PASS

Analytes Concentration Dilution Qualifier

Ethylbenzene

Hexachlorobutadiene

Isopropylbenzene

m-,p-Xylene

Methylene chloride

Methyl t-butyl ether (MTBE)

n-Butylbenzene

n-Propylbenzene

Naphthalene

o-Xylene

p-Isopropyltoluene

sec-Butylbenzene

Styrene

tert-Butylbenzene

Tetrachloroethene

Toluene

trans-1,2-Dichloroethene

trans-1,3-Dichloropropene

Trichloroethene

Trichlorofluoromethane

Vinyl chloride

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

0.250

0.250

0.250

0.500

0.250

0.500

0.250

0.125

0.200

0.250

0.250

0.250

0.125

0.250

0.250

0.250

0.250

0.500

0.250

0.250

0.250

5.00

5.00

5.00

5.00

5.00

1.00

5.00

5.00

10.0

5.00

5.00

5.00

5.00

5.00

5.00

5.00

5.00

5.00

5.00

10.0

10.0

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

0.250

0.250

0.250

0.500

0.250

0.500

0.250

0.125

0.200

0.250

0.250

0.250

0.125

0.250

0.250

0.250

0.250

0.500

0.250

0.250

0.250

ND        Analyte Not detected at or above reporting limit 

*    |Analyte concentration| >  RL

10M89300

WG371304

Instrument ID:HPMS10

File ID:

Prep Date:07/26/11 12:00

Run Date:07/26/11 12:00

Analyst:TMB

Workgroup (AAB#): ug/LUnits:

8260BMethod:

WaterMatrix:

L11070724Login Number: WG371304-01Sample ID:

24-JUN-11Cal ID:HPMS10-Contract #:

5030B/5030C/503Prep Method:

MDL RL

MDL

RL

Method Detection Limit

Reporting/Practical Quantitation Limit
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LABORATORY CONTROL SAMPLE (LCS)

Microbac Laboratories Inc.

10M89301

WG371304

Instrument ID:HPMS10

File ID:

Run Date:07/26/2011

Run Time:12:31

Analyst:TMB

Workgroup (AAB#): ug/LUnits:

5030B/5030C/503Prep Method:

WaterMatrix:

L11070724Login Number:

Analytes Expected Found LCS Limits Q% Rec

WG371304-02Sample ID:

24-JUN-11Cal ID:HPMS10-STDQC Key:

1,1,1,2-Tetrachloroethane

1,1,1-Trichloroethane

1,1,2,2-Tetrachloroethane

1,1,2-Trichloroethane

1,1-Dichloroethane

1,1-Dichloroethene

1,1-Dichloropropene

1,2,3-Trichlorobenzene

1,2,3-Trichloropropane

1,2,4-Trichlorobenzene

1,2,4-Trimethylbenzene

1,2-Dibromo-3-chloropropane

1,2-Dibromoethane

1,2-Dichlorobenzene

1,2-Dichloroethane

1,2-Dichloropropane

1,3,5-Trimethylbenzene

1,3-Dichlorobenzene

1,3-Dichloropropane

1,4-Dichlorobenzene

2,2-Dichloropropane

2-Butanone

2-Chlorotoluene

4-Chlorotoluene

4-Methyl-2-pentanone

Acetone

Benzene

Bromobenzene

Bromochloromethane

Bromodichloromethane

Bromoform

Bromomethane

Carbon tetrachloride

Chlorobenzene

Chlorodibromomethane

Chloroethane

Chloroform

Chloromethane

cis-1,2-Dichloroethene

cis-1,3-Dichloropropene

Dibromomethane

80

80

79

80

80

80

75

55

75

65

80

50

80

80

80

80

80

80

80

80

80

10

80

80

64

40

80

80

65

80

70

30

65

80

60

60

80

40

70

70

75

20.0

20.0

20.0

20.0

20.0

20.0

20.0

20.0

20.0

20.0

20.0

20.0

20.0

20.0

20.0

20.0

20.0

20.0

20.0

20.0

20.0

20.0

20.0

20.0

20.0

20.0

20.0

20.0

20.0

20.0

20.0

20.0

20.0

20.0

20.0

20.0

20.0

20.0

20.0

20.0

20.0

*

23.8

22.7

22.8

23.4

21.5

20.1

22.6

22.8

22.5

21.5

21.6

26.1

24.0

21.4

23.5

22.1

22.3

20.1

24.1

19.9

22.6

19.5

20.6

21.1

22.5

21.7

21.2

21.8

22.7

23.1

22.1

17.1

23.5

21.4

22.1

21.4

21.6

21.1

22.8

22.4

22.7

119

114

114

117

107

101

113

114

113

107

108

131

120

107

117

111

112

101

120

99.6

113

97.7

103

105

112

109

106

109

114

116

110

85.6

117

107

111

107

108

106

114

112

113

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

130

134

125

125

125

132

130

140

125

135

125

130

129

125

129

120

127

120

120

120

133

170

127

126

140

180

121

120

130

131

130

145

140

120

135

135

125

125

125

130

125

8260BMethod:

Lot#:STD46567
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LABORATORY CONTROL SAMPLE (LCS)

Microbac Laboratories Inc.

10M89301

WG371304

Instrument ID:HPMS10

File ID:

Run Date:07/26/2011

Run Time:12:31

Analyst:TMB

Workgroup (AAB#): ug/LUnits:

5030B/5030C/503Prep Method:

WaterMatrix:

L11070724Login Number:

Analytes Expected Found LCS Limits Q% Rec

1,2-Dichloroethane-d4

4-Bromofluorobenzene

Dibromofluoromethane

Toluene-d8

103

103

106

103

Surrogates % Recovery Surrogate Limits

80

86

86

88

-

-

-

-

120

115

118

110

Qualifier

PASS

PASS

PASS

PASS

WG371304-02Sample ID:

24-JUN-11Cal ID:HPMS10-STDQC Key:

Dichlorodifluoromethane

Ethylbenzene

Hexachlorobutadiene

Isopropylbenzene

m-,p-Xylene

Methylene chloride

Methyl t-butyl ether (MTBE)

n-Butylbenzene

n-Propylbenzene

Naphthalene

o-Xylene

p-Isopropyltoluene

sec-Butylbenzene

Styrene

tert-Butylbenzene

Tetrachloroethene

Toluene

trans-1,2-Dichloroethene

trans-1,3-Dichloropropene

Trichloroethene

Trichlorofluoromethane

Vinyl chloride

40

80

72

80

80

80

65

80

80

59

80

80

80

80

80

80

80

80

80

80

62

50

20.0

20.0

20.0

20.0

40.0

20.0

20.0

20.0

20.0

20.0

20.0

20.0

20.0

20.0

20.0

20.0

20.0

20.0

20.0

20.0

20.0

20.0

22.2

22.7

21.0

19.8

44.3

20.9

22.6

20.9

20.8

23.5

22.9

20.1

20.8

23.4

20.6

22.4

21.8

21.6

22.9

22.6

22.7

21.1

111

113

105

99.1

111

105

113

104

104

118

114

101

104

117

103

112

109

108

114

113

113

105

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

160

122

132

122

122

123

125

131

129

149

122

122

127

123

126

124

124

127

130

122

151

170

8260BMethod:

* EXCEEDS %REC LIMIT

Lot#:STD46567
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07/29/2011 08:31Report generated
2092846PDF File ID:

Microbac Laboratories Inc.

MS/MSD REPORT

L11070724Loginnum:

Water
Matrix:

1,1,1,2-Tetrachloroethane

1,1,1-Trichloroethane

1,1,2,2-Tetrachloroethane

1,1,2-Trichloroethane

1,1-Dichloroethane

1,1-Dichloroethene

1,1-Dichloropropene

1,2,3-Trichlorobenzene

1,2,3-Trichloropropane

1,2,4-Trichlorobenzene

1,2,4-Trimethylbenzene

1,2-Dibromo-3-chloropropane

1,2-Dibromoethane

1,2-Dichlorobenzene

1,2-Dichloroethane

1,2-Dichloropropane

1,3,5-Trimethylbenzene

1,3-Dichlorobenzene

1,3-Dichloropropane

1,4-Dichlorobenzene

2,2-Dichloropropane

2-Butanone

2-Chlorotoluene

4-Chlorotoluene

4-Methyl-2-pentanone

Acetone

Benzene

Bromobenzene

Bromochloromethane

Bromodichloromethane

Bromoform

Bromomethane

Carbon tetrachloride

Chlorobenzene

Chlorodibromomethane

Chloroethane

Chloroform

Chloromethane

cis-1,2-Dichloroethene

cis-1,3-Dichloropropene

Dibromomethane

Analyte
MS MSD

23.9 23.2

23.8 23.7

22.1 22.4

23.0 22.4

21.7 22.0

19.5 19.4

21.3 21.4

22.8 22.6

21.6 21.4

21.1 21.2

21.7 21.7

23.5 24.0

23.1 22.6

21.2 21.1

22.6 22.5

22.0 22.0

22.3 22.0

20.2 20.1

23.5 23.3

19.4 19.6

22.1 22.0

18.2 15.4

20.1 21.1

21.4 20.5

20.2 21.2

20.0 20.2

20.7 20.6

21.6 21.6

22.3 22.2

22.2 22.3

21.7 21.5

18.0 18.5

22.8 23.0

21.6 21.3

21.7 21.4

20.5 20.7

21.1 21.0

20.0 20.2

24.1 23.9

21.8 21.4

22.7 22.8

Found Found

U

1.82

U

U

1.27

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

1.66

U

U

20.0 20.0

20.0 20.0

20.0 20.0

20.0 20.0

20.0 20.0

20.0 20.0

20.0 20.0

20.0 20.0

20.0 20.0

20.0 20.0

20.0 20.0

20.0 20.0

20.0 20.0

20.0 20.0

20.0 20.0

20.0 20.0

20.0 20.0

20.0 20.0

20.0 20.0

20.0 20.0

20.0 20.0

20.0 20.0

20.0 20.0

20.0 20.0

20.0 20.0

20.0 20.0

20.0 20.0

20.0 20.0

20.0 20.0

20.0 20.0

20.0 20.0

20.0 20.0

20.0 20.0

20.0 20.0

20.0 20.0

20.0 20.0

20.0 20.0

20.0 20.0

20.0 20.0

20.0 20.0

20.0 20.0

120 116

110 109

110 112

115 112

102 104

97.5 96.8

106 107

114 113

108 107

106 106

108 109

117 120

115 113

106 106

113 112

110 110

111 110

101 101

118 117

97.2 97.9

111 110

90.8 77.2

100 105

107 102

101 106

100 101

103 103

108 108

111 111

111 111

108 108

90 92.4

114 115

108 106

109 107

103 103

105 105

100 101

112 111

109 107

113 114

2.83

0.533

1.24

2.65

1.46

0.735

0.673

0.725

1.07

0.302

0.302

2.34

1.94

0.590

0.753

0.0156

1.25

0.120

0.931

0.705

0.496

16.2

4.99

4.53

4.60

0.632

0.209

0.0187

0.288

0.201

0.613

2.66

0.610

1.40

1.61

0.493

0.555

0.821

0.694

2.04

0.307

MS MSDMS MSD

Spiked Spiked%Rec %Rec

80

80

79

80

80

80

75

55

75

65

80

50

80

80

80

80

80

80

80

80

80

30

80

80

64

40

80

80

65

80

70

30

65

80

60

60

80

40

70

70

75

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

130

134

125

125

125

132

130

140

125

135

125

130

129

125

129

120

127

120

120

120

133

170

127

126

140

180

121

120

130

131

130

145

140

120

135

135

125

125

125

130

125

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

%RPDParent
%Rec
Limits

RPD
Limit Q

Instrument ID:HPMS10

Parent ID:L11070724-01

Sample ID:

Sample ID:

L11070724-02

L11070724-03

MS

MSD

Method:
8260B

Units:
ug/L

Contract #:

Cal ID: HPMS10- 24-JUN-11 WG371304Worknum:

10M89312

10M89302

10M89303

File ID:

File ID:

File ID:

Dil:

Dil:

1

1

Dil:1

Prep Method:5030B/5030C/
5035A
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MS_MSD - Modified 03/06/2008
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Microbac Laboratories Inc.

MS/MSD REPORT

L11070724Loginnum:

Water
Matrix:

Dichlorodifluoromethane

Ethylbenzene

Hexachlorobutadiene

Isopropylbenzene

m-,p-Xylene

Methylene chloride

Methyl t-butyl ether (MTBE)

n-Butylbenzene

n-Propylbenzene

Naphthalene

o-Xylene

p-Isopropyltoluene

sec-Butylbenzene

Styrene

tert-Butylbenzene

Tetrachloroethene

Toluene

trans-1,2-Dichloroethene

trans-1,3-Dichloropropene

Trichloroethene

Trichlorofluoromethane

Vinyl chloride

Analyte
MS MSD

21.3 21.1

22.9 22.8

20.3 19.8

19.7 19.5

44.1 43.8

20.6 20.6

22.1 22.1

21.1 21.3

20.7 20.7

23.3 23.6

22.8 22.6

20.1 20.0

20.7 20.8

23.3 23.1

21.2 21.0

28.7 27.0

22.1 21.9

20.7 20.7

21.1 22.3

22.2 22.5

21.8 22.0

21.3 21.8

Found Found

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

6.98

U

U

U

0.443

U

U

20.0 20.0

20.0 20.0

20.0 20.0

20.0 20.0

40.0 40.0

20.0 20.0

20.0 20.0

20.0 20.0

20.0 20.0

20.0 20.0

20.0 20.0

20.0 20.0

20.0 20.0

20.0 20.0

20.0 20.0

20.0 20.0

20.0 20.0

20.0 20.0

20.0 20.0

20.0 20.0

20.0 20.0

20.0 20.0

107 106

114 114

101 99

98.6 97.5

110 110

103 103

110 110

106 106

103 103

117 118

114 113

100 100

103 104

117 116

106 105

109 100

110 110

104 104

106 111

109 110

109 110

106 109

0.996

0.385

2.35

1.13

0.546

0.215

0.0013

0.710

0.0145

1.06

1.16

0.245

0.314

0.782

0.841

6.14

0.871

0.0586

5.15

1.62

0.697

2.15

MS MSDMS MSD

Spiked Spiked%Rec %Rec

50

80

72

80

80

80

65

80

80

59

80

80

80

80

80

80

80

80

80

80

62

50

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

160

122

132

122

122

123

125

131

129

149

122

122

127

123

126

124

124

127

130

122

151

170

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

%RPDParent
%Rec
Limits

RPD
Limit Q

Instrument ID:HPMS10

Parent ID:L11070724-01

Sample ID:

Sample ID:

L11070724-02

L11070724-03

MS

MSD

Method:
8260B

Units:
ug/L

Contract #:

Cal ID: HPMS10 24-JUN-11 WG371304Worknum:

10M89312

10M89302

10M89303

File ID:

File ID:

File ID:

Dil:

Dil:

1

1

Dil:1

Prep Method:5030B/5030C/
5035A

* FAILS %REC LIMIT

# FAILS RPD LIMIT
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2096366PDF File ID:

Microbac Laboratories Inc.

HPMS10

TMB

WG368444

06/24/2011

10:04

10M88576

50.0

75.0

95.0

96.0

173

174

175

176

177

95.0

95.0

95.0

95.0

174

95.0

174

174

176

15.0

30.0

100

5.00

0

50.0

5.00

95.0

5.00

40.0

60.0

100

9.00

2.00

100

9.00

101

9.00

18.4

48.6

100

6.95

0

91.0

8.73

98.9

7.10

2417

6396

13162

915

0

11975

1046

11838

841

PASS

PASS

PASS

PASS

PASS

PASS

PASS

PASS

PASS

Target
Mass

Rel. to
Mass

Lower
Limit%

Upper
Limit%

Rel.
Abn%

Raw
Abn

Result
Pass/Fail

This check relates to the following samples:

WG368444-02

WG368444-03

WG368444-05

WG368444-07

WG368444-08

WG368444-09

WG368444-10

WG368444-11

WG368444-06

WG368444-04

WG368444-12

WG368444-13

01

01

01

01

01

01

01

01

01

01

01

01

STD

STD

STD

STD

STD-CCV

STD

STD

STD

STD

STD

STD

SSCV

Lab ID Client ID Tag

BFB

L11070724 Tune ID:

Run Date:

Run Time:

File ID:

WG368444-01Login Number:

Instrument:

Analyst:

Workgroup:

24-JUN-11Cal ID: HPMS10-

06/24/2011 10:30

06/24/2011 11:01

06/24/2011 12:05

06/24/2011 13:11

06/24/2011 13:42

06/24/2011 14:14

06/24/2011 14:46

06/24/2011 15:18

06/24/2011 16:21

06/24/2011 16:53

06/24/2011 17:24

06/24/2011 18:28

Q

T

 Date Analyzed

* Sample past 12  hour tune limit
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2096366PDF File ID:

Microbac Laboratories Inc.

HPMS10

MES

WG370583

07/18/2011

13:57

10M89097

50.0

75.0

95.0

96.0

173

174

175

176

177

95.0

95.0

95.0

95.0

174

95.0

174

174

176

15.0

30.0

100

5.00

0

50.0

5.00

95.0

5.00

40.0

60.0

100

9.00

2.00

100

9.00

101

9.00

20.6

52.0

100

7.76

1.05

89.8

8.79

96.3

6.95

2399

6060

11648

904

110

10455

919

10071

700

PASS

PASS

PASS

PASS

PASS

PASS

PASS

PASS

PASS

Target
Mass

Rel. to
Mass

Lower
Limit%

Upper
Limit%

Rel.
Abn%

Raw
Abn

Result
Pass/Fail

This check relates to the following samples:

WG370584-02

WG370584-03

WG370584-04

WG370584-05

WG370584-06

WG370584-07

WG370584-08

WG370584-09

WG370584-10

01

01

01

01

01

01

01

01

01

STD

STD

STD

STD-CCV

STD

STD

STD

STD

SSCV

Lab ID Client ID Tag

BFB

L11070724 Tune ID:

Run Date:

Run Time:

File ID:

WG370583-01Login Number:

Instrument:

Analyst:

Workgroup:

24-JUN-11Cal ID: HPMS10-

07/18/2011 14:54

07/18/2011 15:26

07/18/2011 15:57

07/18/2011 16:29

07/18/2011 17:00

07/18/2011 17:32

07/18/2011 18:04

07/18/2011 18:35

07/18/2011 19:38

Q

T

 Date Analyzed

* Sample past 12  hour tune limit
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2096366PDF File ID:
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HPMS10

TMB

WG371157

07/26/2011

09:59

10M89296

50.0

75.0

95.0

96.0

173

174

175

176

177

95.0

95.0

95.0

95.0

174

95.0

174

174

176

15.0

30.0

100

5.00

0

50.0

5.00

95.0

5.00

40.0

60.0

100

9.00

2.00

100

9.00

101

9.00

17.6

48.2

100

6.19

0

89.8

6.01

99.4

6.91

3491

9538

19781

1225

0

17762

1067

17663

1220

PASS

PASS

PASS

PASS

PASS

PASS

PASS

PASS

PASS

Target
Mass

Rel. to
Mass

Lower
Limit%

Upper
Limit%

Rel.
Abn%

Raw
Abn

Result
Pass/Fail

This check relates to the following samples:

WG371303-02

WG371304-01

WG371304-02

L11070724-02

L11070724-03

L11070724-12

L11070724-01

L11070724-04

WG371304-06

01

01

01

01

01

01

01

01

01

CCV

BLANK

LCS

1107-GW-SB07-U-MS

1107-GW-SB07-U-MSD

TRIP BLANK

1107-GW-SB07-U

1107-SW-01-U

BLANK2

Lab ID Client ID Tag

BFB

L11070724 Tune ID:

Run Date:

Run Time:

File ID:

WG371157-01Login Number:

Instrument:

Analyst:

Workgroup:

*

24-JUN-11Cal ID: HPMS10-

07/26/2011 10:57

07/26/2011 12:00

07/26/2011 12:31

07/26/2011 13:04

07/26/2011 13:35

07/26/2011 17:14

07/26/2011 18:16

07/26/2011 18:47

07/26/2011 22:26

Q

T

 Date Analyzed

* Sample past 12  hour tune limit
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Calibration Table Report
Method: 8260WTR.M
Title: 8260B/624 WT (SOP: OVL MSV01) 6/24/11 HPMS10
Last Calibration: Mon Jun 27 09:15:48 2011
Curve:WG368444
Calibration Files

0.3 0.4 1 2 5 10 20 50 100 200 300

10M88577.D 10M88578.D 10M88589.D 10M88580.D 10M88588.D 10M88590.D 10M88582.D 10M88583.D 10M88584.D 10M88585.D 10M88586.D

Compound Avg %RSD Linear Quad

I Fluorobenzene ISTD
T Dichlorodifluoromethane   0.349 0.339 0.332 0.308 0.327 0.324 0.303 0.295  0.322 5.821
P Chloromethane   0.383 0.346 0.325 0.297 0.312 0.306 0.293 0.286  0.319 10.159
C Vinyl Chloride  0.318 0.266 0.262 0.265 0.232 0.247 0.244 0.222 0.198  0.250 13.437
T 1,3-Butadiene    0.247 0.222 0.159 0.146 0.140 0.127 0.103 0.102 0.156 33.965 0.999

T Bromomethane   0.264 0.224 0.217 0.194 0.186 0.178 0.193 0.179  0.204 14.391
T Chloroethane  0.182 0.174 0.184 0.196 0.175 0.185 0.186 0.179 0.166  0.181 4.722
T Trichlorofluoromethane  0.387 0.414 0.417 0.423 0.386 0.408 0.408 0.392 0.386  0.402 3.666
T Diethyl ether   0.165 0.176 0.168 0.180 0.178 0.172 0.168  0.166 0.172 3.409
T Isoprene   0.354 0.339 0.346 0.336 0.332 0.351 0.342 0.326  0.341 2.737
T Acrolein     0.015 0.015 0.016 0.017 0.017 0.017 0.017 0.016 5.494
T 1,1,2-Trichloro-1,2,2-Trifluoroethane  0.238 0.258 0.269 0.241 0.257 0.253 0.241 0.240  0.250 4.478
T Acetone     0.050 0.048 0.048 0.042 0.040 0.038 0.039 0.044 12.185
C 1,1-Dichloroethene  0.184 0.248 0.243 0.246 0.238 0.235 0.239 0.234 0.222  0.232 8.391
T Tert-Butyl Alcohol    0.015 0.015 0.015 0.015 0.013 0.014  0.014 0.014 4.330
T Dimethyl Sulfide   0.283 0.271 0.278 0.278 0.275 0.281 0.273 0.265  0.275 2.136
T Iodomethane   0.299 0.291 0.375 0.375 0.375 0.392 0.374 0.359  0.355 10.768
T Methyl acetate    0.137 0.138 0.144 0.143 0.150 0.150 0.148  0.144 3.711
T Methylene Chloride   0.258 0.273 0.254 0.257 0.255 0.255 0.251 0.240  0.255 3.567
T Carbon Disulfide   0.817 0.758 0.749 0.722 0.720 0.737 0.716 0.679  0.737 5.443
T Acrylonitrile     0.051 0.054 0.057 0.060 0.059 0.058 0.054 0.056 5.668
T Methyl Tert Butyl Ether   0.540 0.562 0.537 0.530 0.516 0.530 0.521 0.508  0.531 3.117
T trans-1,2-Dichloroethene  0.247 0.256 0.259 0.259 0.251 0.254 0.256 0.254 0.244  0.254 2.005
T n-Hexane   0.284 0.279 0.289 0.274 0.272 0.288 0.278 0.273  0.280 2.376
T Diisopropyl ether   0.782 0.805 0.769 0.820 0.813 0.795 0.775  0.740 0.787 3.333
T Vinyl Acetate      0.105 0.170 0.200 0.219 0.233 0.242 0.195 26.069 0.999

P 1,1-Dichloroethane  0.420 0.438 0.446 0.448 0.448 0.444 0.447 0.443 0.423  0.440 2.401
T Ethyl-Tert-Butyl ether   0.676 0.720 0.682 0.723 0.717 0.700 0.690  0.666 0.697 3.108
T 2-Butanone     0.053 0.054 0.053 0.056 0.059 0.058 0.059 0.056 4.780
T Propionitrile    0.016 0.017 0.018 0.019 0.019 0.020  0.020 0.018 9.268
T 2,2-Dichloropropane  0.376 0.335 0.374 0.375 0.365 0.374 0.383 0.381 0.377  0.371 3.922
T cis-1,2-Dichloroethene  0.233 0.246 0.263 0.278 0.276 0.276 0.281 0.275 0.266  0.266 6.109
C Chloroform 0.463 0.435 0.440 0.447 0.442 0.445 0.445 0.445 0.442 0.422  0.443 2.333
T 1-Bromopropane   0.039 0.048 0.051 0.055 0.056 0.056 0.057 0.053 0.055 0.052 10.591
T Bromochloromethane  0.094 0.114 0.125 0.123 0.131 0.127 0.130 0.128 0.125  0.122 9.568
T Tetrahydrofuran   0.037 0.043 0.041 0.045 0.044 0.043 0.044  0.042 0.042 5.901
S Dibromofluoromethane   0.200 0.220 0.225 0.239 0.240 0.246 0.243 0.242  0.232 6.862
T 1,1,1-Trichloroethane  0.336 0.364 0.396 0.387 0.383 0.391 0.396 0.390 0.375  0.380 5.111
T Cyclohexane   0.389 0.400 0.391 0.381 0.382 0.395 0.384 0.369  0.386 2.425
T 1,1-Dichloropropene  0.246 0.288 0.352 0.348 0.347 0.344 0.344 0.343 0.324  0.326 11.009
T Carbon Tetrachloride  0.255 0.309 0.346 0.343 0.345 0.349 0.357 0.358 0.343  0.334 9.799
T Tert-Amyl-Methyl ether   0.575 0.597 0.569 0.611 0.606 0.578 0.575  0.554 0.5831 3.37279
S 1,2-Dichloroethane-d4   0.18 0.222 0.22 0.224 0.222 0.23 0.227 0.222  0.2183 7.20631
T Heptane            0 0
T 1,2-Dichloroethane  0.228 0.258 0.293 0.281 0.297 0.295 0.297 0.296 0.283  0.2809 8.37548
T Benzene  1.052 0.958 1.03 0.991 0.989 0.969 0.972 0.96 0.9  0.9803 4.47564
T Trichloroethene  0.228 0.251 0.289 0.28 0.277 0.28 0.283 0.278 0.267  0.2702 7.20806
T Methylcyclohexane   0.399 0.39 0.397 0.381 0.377 0.398 0.388 0.374  0.3879 2.51776
C 1,2-Dichloropropane  0.199 0.209 0.25 0.245 0.244 0.247 0.247 0.251 0.238  0.2365 8.09648
T Bromodichloromethane  0.28 0.284 0.302 0.305 0.309 0.325 0.328 0.328 0.317  0.3088 5.88578
T 1,4-Dioxane     0.001 0.001 0.001 0.001 0.002  0.002 0.0014 11.0156
T Dibromomethane  0.086 0.107 0.132 0.128 0.131 0.132 0.134 0.133 0.129  0.1236 13.2646
T 2-Chloroethyl Vinyl Ether    0.054 0.079 0.102 0.106 0.114 0.12 0.116 0.118 0.1012 23.0424 1.000

T 4-Methyl-2-Pentanone     0.041 0.046 0.052 0.054 0.056 0.054 0.054 0.051 10.591
T cis-1,3-Dichloropropene  0.222 0.241 0.312 0.334 0.347 0.359 0.368 0.372 0.364  0.3243 17.3008 1.000
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T Dimethyl Disulfide     0.152 0.175 0.192 0.216 0.219 0.219  0.1954 14.1824
I Chlorobenzene-d5 ISTD
S Toluene-d8    1.003 0.988 1.142 1.13 1.105 1.088 1.067  1.0748 5.54647
C Toluene  1.101 1.203 1.238 1.27 1.336 1.366 1.328 1.31 1.214  1.2629 6.58649
T Ethyl Methacrylate   0.064 0.124 0.192 0.242 0.256 0.287 0.296 0.292  0.2191 39.2144 0.999

T Paraldehyde    0.003 0.003 0.003 0.004 0.004 0.005   0.0038 19.4184 0.993

T trans-1,3-Dichloropropene   0.255 0.324 0.334 0.381 0.401 0.401 0.409 0.396  0.3626 14.893
T 1,1,2-Trichloroethane  0.181 0.192 0.226 0.224 0.237 0.242 0.23 0.232 0.221  0.2204 9.34279
T 2-Hexanone     0.038 0.066 0.088 0.106 0.115 0.114 0.107 0.0906 32.1035 0.997

T 1,3-Dichloropropane  0.318 0.305 0.35 0.364 0.393 0.409 0.395 0.397 0.379  0.3678 9.96829
T Tetrachloroethene  0.23 0.242 0.265 0.275 0.284 0.285 0.284 0.283 0.271  0.2687 7.35
T Dibromochloromethane  0.173 0.236 0.265 0.264 0.29 0.306 0.304 0.31 0.301  0.2722 16.3938 1.000

T 1,2-Dibromoethane  0.122 0.16 0.192 0.192 0.205 0.21 0.212 0.22 0.216  0.1921 16.6744 1.000

T 1-Chlorohexane  0.253 0.334 0.348 0.378 0.42 0.426 0.441 0.446 0.431  0.3863 16.7115 1.000

P Chlorobenzene  0.853 0.889 0.902 0.872 0.922 0.931 0.91 0.909 0.852  0.8933 3.21644
T 1,1,1,2-Tetrachloroethane  0.258 0.27 0.304 0.295 0.322 0.33 0.329 0.332 0.321  0.3068 8.80663
C Ethylbenzene  0.351 0.382 0.406 0.42 0.453 0.471 0.47 0.48 0.462  0.4329 10.502
T m-,p-Xylene  0.476 0.562 0.581 0.535 0.584 0.586 0.584 0.581 0.543  0.5591 6.52131
T o-Xylene  0.459 0.478 0.499 0.537 0.572 0.579 0.572 0.572 0.549  0.5352 8.46555
T Styrene  0.643 0.719 0.754 0.844 0.937 0.961 0.97 0.976 0.918  0.858 14.4859
P Bromoform   0.119 0.151 0.151 0.174 0.185 0.189 0.195 0.191  0.1693 15.7462 1.000

T Isopropylbenzene  1.123 1.299 1.359 1.373 1.437 1.46 1.444 1.431 1.326  1.3612 7.76978
I 1,4-Dichlorobenzene-d4 ISTD
P 1,1,2,2-Tetrachloroethane  0.359 0.423 0.455 0.477 0.47 0.479 0.481 0.482 0.466  0.4547 8.90472
S p-Bromofluorobenzene   0.577 0.692 0.782 0.796 0.785 0.798 0.776 0.777  0.748 10.2753
T 1,2,3-Trichloropropane   0.078 0.132 0.141 0.142 0.14 0.141 0.142 0.137  0.1317 16.6188 0.999

T trans-1,4-Dichloro-2-Butene    0.102 0.111 0.113 0.117 0.126 0.136 0.143  0.1211 12.1219
T n-Propylbenzene  2.648 2.785 2.965 3.164 3.192 3.249 3.263 3.154 2.914  3.037 7.22406
T Bromobenzene 0.568 0.628 0.657 0.715 0.756 0.746 0.744 0.747 0.73 0.702  0.6994 8.94172
T 1,3,5-Trimethylbenzene  1.719 1.91 2.092 2.255 2.267 2.318 2.333 2.257 2.145  2.1442 9.67287
T 2-Chlorotoluene  2.008 1.719 1.973 2.099 1.892 1.975 1.903 1.949 1.76  1.9199 6.21349
T 4-Chlorotoluene  1.776 2.147 2.085 1.919 1.721 2.06 1.69 1.941 1.521  1.8733 11.1876
T a-Methylstyrene   1.083 1.085 1.241 1.279 1.32 1.4 1.373 1.365  1.2684 9.83623
T tert-Butylbenzene  0.398 0.441 0.467 0.518 0.504 0.51 0.514 0.5 0.482  0.4817 8.30017
T 1,2,4-Trimethylbenzene  1.8 2.131 2.183 2.332 2.317 2.354 2.36 2.299 2.173  2.2166 8.03878
T sec-Butylbenzene  2.453 2.601 2.698 2.852 2.794 2.824 2.846 2.759 2.586  2.7125 5.13148
T p-Isopropyltoluene  1.772 2.15 2.241 2.396 2.456 2.419 2.457 2.419 2.284  2.288 9.65559
T 1,3-Dichlorobenzene  1.259 1.376 1.364 1.359 1.376 1.399 1.391 1.377 1.308  1.3566 3.29675
T 1,4-Dichlorobenzene 1.735 1.533 1.489 1.487 1.505 1.447 1.446 1.422 1.42 1.338  1.4824 7.04506
T n-Butylbenzene  1.614 1.821 1.958 2.16 2.156 2.222 2.24 2.212 2.081  2.0516 10.4369
T 1,2-Dichlorobenzene 1.189 1.127 1.229 1.258 1.293 1.298 1.31 1.283 1.271 1.198  1.2457 4.72446
T 1,2-Dibromo-3-Chloropropane    0.072 0.074 0.088 0.092 0.093 0.099 0.098  0.0881 12.4469
T 1,2,4-Trichlorobenzene  0.816 0.819 0.864 0.954 0.966 0.976 0.996 1.023 0.987  0.9335 8.4662
T Hexachlorobutadiene  0.369 0.427 0.427 0.432 0.421 0.435 0.437 0.443 0.441  0.4257 5.26711
T Naphthalene  1.209 1.38 1.456 1.605 1.638 1.671 1.686 1.709 1.595  1.55 10.8337
T 1,2,3-Trichlorobenzene 0.662 0.763 0.784 0.767 0.822 0.836 0.842 0.844 0.862 0.824  0.8006 7.39149

Mon Jun 27 09:30:51 2011
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Calibration Table Report

Method: A9FOOWT.M

Title: FOO/APPIX/BUTADIENE WT SOP: OVL MSV01 07/18/11

Last Calibration: Tue Jul 19 10:10:52 2011

Curve:WG370584

Calibration Files

5 20 50 100 200 300 400 500
10M89099.D 10M89100.D 10M89101.D 10M89102.D 10M89103.D 10M89104.D 10M89105.D 10M89106.D

Compound Avg %RSD Linear Quadratic

Fluorobenzene ISTD

Acetonitrile 0.019 0.019 0.021 0.021 0.022 0.022 0.021 0.022 0.021 4.862

3-Chloro-1-propene 0.364 0.379 0.395 0.390 0.385 0.379 0.371 0.373 0.379 2.729

2-Chloro-1,3-butadiene 0.354 0.366 0.394 0.394 0.395 0.386 0.381 0.382 0.381 3.805

Ethyl Acetate 0.088 0.107 0.118 0.127 0.134 0.136 0.136 0.137 0.123 14.276

Methacrylonitrile 0.040 0.058 0.065 0.067 0.068 0.068 0.067 0.068 0.063 15.497 1.000

Isobutyl Alcohol   0.013 0.012 0.012 0.013 0.012 0.012 0.012 4.052

Chlorobenzene-d5 ISTD

1-Butanol   0.001 0.002 0.003 0.003 0.003 0.003 0.003 36.770 0.998

Methyl methacrylate 0.101 0.145 0.167 0.181 0.192 0.192 0.189 0.196 0.170 19.124 0.999

2-Nitropropane  0.046 0.052 0.055 0.060 0.061 0.060 0.062 0.057 10.473

1,4-Dichlorobenzene-d4 ISTD

Cyclohexanone  0.046 0.052 0.059 0.063 0.062 0.060 0.062 0.058 11.306

Tue Jul 19 10:32:49 2011
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Microbac Laboratories Inc.

1,1-Dichloroethene

1,2-Dichloropropane

Chloroform

Ethylbenzene

Toluene

Vinyl Chloride

1,1,2,2-Tetrachloroethane

1,1-Dichloroethane

Bromoform

Chlorobenzene

Chloromethane

1,1,1,2-Tetrachloroethane

1,1,1-Trichloroethane

1,1,2-Trichloroethane

1,1-Dichloropropene

1,2,3-Trichlorobenzene

1,2,3-Trichloropropane

1,2,4-Trichlorobenzene

1,2,4-Trimethylbenzene

1,2-Dibromo-3-Chloropropane

1,2-Dibromoethane

1,2-Dichlorobenzene

1,2-Dichloroethane

1,3,5-Trimethylbenzene

1,3-Dichlorobenzene

1,3-Dichloropropane

1,4-Dichlorobenzene

2,2-Dichloropropane

2-Butanone

2-Chlorotoluene

4-Chlorotoluene

4-Methyl-2-Pentanone

Acetone

Benzene

Bromobenzene

Bromochloromethane

Bromodichloromethane

Bromomethane

Carbon Tetrachloride

Dibromochloromethane

Chloroethane

cis-1,2-Dichloroethene

CCC

CCC

CCC

CCC

CCC

CCC

SPCC

SPCC

SPCC

SPCC

SPCC

50.0

50.0

50.0

50.0

50.0

50.0

50.0

50.0

50.0

50.0

50.0

50.0

50.0

50.0

50.0

50.0

50.0

50.0

50.0

50.0

50.0

50.0

50.0

50.0

50.0

50.0

50.0

50.0

50.0

50.0

50.0

50.0

50.0

50.0

50.0

50.0

50.0

50.0

50.0

50.0

50.0

50.0

49.8

53.9

50.7

55.7

53.2

51.2

56.0

50.7

49.3

51.3

53.1

54.7

52.8

54.6

54.3

54.2

52.6

52.1

54.4

56.6

52.4

52.4

54.1

55.9

51.2

56.5

48.6

50.0

54.3

50.6

44.5

55.4

55.1

51.1

54.5

54.0

53.3

44.2

53.6

51.1

53.2

54.6

0.231

0.255

0.448

0.482

1.34

0.256

0.509

0.446

0.187

0.916

0.338

0.336

0.401

0.241

0.355

0.868

0.146

0.973

2.41

0.0996

0.226

1.30

0.304

2.40

1.39

0.416

1.44

0.371

0.0608

1.94

1.67

0.0564

0.0481

1.00

0.762

0.132

0.329

0.181

0.358

0.309

0.193

0.290

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

0.400

7.80

1.30

11.4

6.40

2.40

12.0

1.40

1.40

2.60

6.20

9.40

5.60

9.20

8.70

8.40

5.20

4.20

8.80

13.1

4.80

4.70

8.20

11.9

2.40

13.0

2.80

0

8.50

1.10

11.0

10.7

10.2

2.20

9.00

8.00

6.50

11.6

7.20

2.10

6.50

9.20

Analyte Expected Found %DRF

10M88592

WG368444

Instrument ID:HPMS10

File ID:

Run Date:06/24/2011

Run Time:18:28

Analyst:TMB

ICal Workgroup:

8260BMethod:

L11070724Login Number: WG368444-13Sample ID:

24-JUN-11HPMS10 -Cal ID:

QUCL
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30
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Units

QC Key:STD
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CCC Calibration Check Compounds
SPCC System Performance Check Compounds

cis-1,3-Dichloropropene

Dibromomethane

Dichlorodifluoromethane

Hexachlorobutadiene

Isopropylbenzene

m-,p-Xylene

Methylene Chloride

Methyl Tert Butyl Ether

n-Butylbenzene

n-Propylbenzene

Naphthalene

o-Xylene

p-Isopropyltoluene

sec-Butylbenzene

Styrene

tert-Butylbenzene

Tetrachloroethene

trans-1,2-Dichloroethene

trans-1,3-Dichloropropene

Trichloroethene

Trichlorofluoromethane

50.0

50.0

50.0

50.0

50.0

100

50.0

50.0

50.0

50.0

50.0

50.0

50.0

50.0

50.0

50.0

50.0

50.0
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53.4
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51.2

51.6

53.3

51.9

0.383

0.138

0.392

0.446

1.28

0.592

0.292

0.587

2.23

3.22

1.77

0.586

2.33

2.87

0.979

0.515

0.281

0.260

0.374

0.288

0.418

ug/L

ug/L

ug/L
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ug/L

ug/L
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14.4

10.6
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6.00

14.4

9.40

2.00

5.80

14.1

6.90

4.70

2.40

3.10
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3.90

Analyte Expected Found

* Exceeds 

%D

 Limit %D

RF

10M88592

WG368444

Instrument ID:HPMS10

File ID:

Run Date:06/24/2011

Run Time:18:28

Analyst:TMB

ICal Workgroup:

8260BMethod:

L11070724Login Number: WG368444-13Sample ID:

24-JUN-11HPMS10 -Cal ID:

QUCL
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30

30

30

30

30

30

30

30

30
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30
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30
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QC Key:STD
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CCV - Modified 03/05/2008

07/29/2011 08:31Report generated
2096367PDF File ID:

CONTINUING CALIBRATION VERIFICATION (CCV)

Microbac Laboratories Inc.

1,1-Dichloroethene
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Ethylbenzene
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Vinyl Chloride

1,1,2,2-Tetrachloroethane
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1,1,1,2-Tetrachloroethane
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1,2,4-Trimethylbenzene
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41.3
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0.244
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0.450
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0.353

0.884
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2.27

0.111

0.239

1.26

0.315
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0.408

1.41

0.420
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0.973
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0.350
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0.393
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8.23

3.16

7.02

7.25

2.23

9.19

2.40

12.5

11.9

12.3

5.77

8.05

10.5

6.51

11.2

2.63

26.1

10.8

1.40

12.1

5.93

0.705

11.0

4.62

13.2

8.33

3.09

3.75

15.2

1.24

0.726

4.57

9.04

13.2

17.3

17.7

7.90

4.86

5.40

Analyte Expected Found Q%DRF

10M89298

WG371304

Instrument ID:HPMS10

File ID:

Run Date:07/26/2011

Run Time:10:57

Analyst:TMB

Workgroup (AAB#):

8260BMethod:

L11070724Login Number: WG371303-02Sample ID:

24-JUN-11HPMS10 -Cal ID:

UNITS
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ug/L
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ug/L
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ug/L

ug/L
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ug/L

ug/L
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ug/L

UCL
20

20

20

20

20

20

40

40

40

40

40

40

40

40

40

40

40

40

40

40

40
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CCV - Modified 03/05/2008

07/29/2011 08:31Report generated
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CONTINUING CALIBRATION VERIFICATION (CCV)

Microbac Laboratories Inc.

CCC Calibration Check Compounds
SPCC System Performance Check Compounds
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0.243

4.86
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1.93
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Analyte Expected Found Q

* Exceeds 

%D
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RF

10M89298

WG371304

Instrument ID:HPMS10

File ID:

Run Date:07/26/2011

Run Time:10:57

Analyst:TMB

Workgroup (AAB#):

8260BMethod:

L11070724Login Number: WG371303-02Sample ID:

24-JUN-11HPMS10 -Cal ID:

UNITS

ug/L
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ug/L
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INTERNAL STANDARD AREA SUMMARY
(COMPARED TO CCV)

INTERNAL_STD - Modified 03/06/2008
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L11070724-04

L11070724-12

WG371304-01

WG371304-02

WG371304-06

01

01

01

01

01

01

01

01

1 2 3

342143 638375 810573

378536 674246 870409

381569 684976 872937

336593 615979 783545

346755 652074 802706

371477 701049 869114

376602 666939 845941

325305 605470 756196

378167 683314 854469WG371303-02

756334 1366628 1708938

189084 341657 427235

Upper Limit

Lower Limit

Sample Number Dilution Tag

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

NA

NA

NA

NA

NA

NA

1

2

3

-

-

-

1,4-Dichlorobenzene-d4

Chlorobenzene-d5

Fluorobenzene

WG371303-02CCV Number:

HPMS10Instrument ID:

L11070724Login Number:

WATERMatrix:WG371304Workgroup (AAB#):

Underline = Response outside limits

HPMS10CAL ID:

IS- IS- IS-

IS-

IS-

IS-

-24-JUN-11
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INTERNAL STANDARD RETENTION TIME SUMMARY
(COMPARED TO CCV)

INTERNAL_STD_RT - Modified 03/06/2008
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2096370PDF File ID:

Microbac Laboratories Inc.

L11070724-01

L11070724-02

L11070724-03

L11070724-04

L11070724-12

WG371304-01

WG371304-02

WG371304-06

01

01

01

01

01

01

01

01

1 2 3

17.09 14.29 10.66
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17.09 14.29 10.66
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17.09 14.29 10.66

17.09 14.29 10.66

17.09 14.29 10.66

17.09 14.29 10.66WG371303-02

17.59 14.79 11.16

16.59 13.79 10.16

Upper Limit
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Sample Number Dilution Tag
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1.00

1.00
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NA

NA

NA

NA

NA

NA

1
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3

-

-

-

1,4-Dichlorobenzene-d4
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WG371303-02CCV Number:

HPMS10Instrument ID:

L11070724Login Number:

WATERMatrix:WG371304Workgroup (AAB#):

Underline = Response outside limits
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HPMS10CAL ID: -24-JUN-11
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2.1.1.3 Sample Data
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      Quantitation Report    (Not Reviewed)

  Data File : C:\MSDCHEM\1\DATA\072611\10M89312.D          Vial: 17
  Acq On    : 26 Jul 2011  18:16                       Operator: TMB
  Sample    : L11070724-01 B 8260                      Inst    : HPMS10
  Misc      : 1,1                                      Multiplr: 1.00
  MS Integration Params: RTEINT.P  
Quant Time: Jul 27 08:53:14 2011           Quant Results File: 8260WTR.RES

  Quant Method : C:\MSDCHEM\1\METHODS\8260WTR.M (RTE Integrator)
  Title        : 8260B/624 WT (SOP: OVL MSV01) 6/24/11 HPMS10
  Last Update  : Tue Jul 19 12:21:05 2011
  Response via : Initial Calibration
  DataAcq Meth : 8260WTR            

Internal Standards                R.T. QIon  Response  Conc Units Dev(Min)
-------------------------------------------------------------------------
  1) Fluorobenzene               10.66   96   810573    25.00 ug/L    0.00
 57) Chlorobenzene-d5            14.29  117   638375    25.00 ug/L    0.00
 78) 1,4-Dichlorobenzene-d4      17.09  152   342143    25.00 ug/L    0.00

System Monitoring Compounds                                       
 37) Dibromofluoromethane         9.68  111   191399    25.45 ug/L    0.00  
  Spiked Amount     25.000   Range  86 - 118    Recovery   =  101.80% 
 43) 1,2-Dichloroethane-d4       10.28   65   189736    26.81 ug/L    0.00  
  Spiked Amount     25.000   Range  80 - 120    Recovery   =  107.24% 
 58) Toluene-d8                  12.52   98   671067    24.45 ug/L    0.00  
  Spiked Amount     25.000   Range  88 - 110    Recovery   =   97.80% 
 80) p-Bromofluorobenzene        15.68   95   265158    25.90 ug/L   -0.02  
  Spiked Amount     25.000   Range  86 - 115    Recovery   =  103.60% 

Target Compounds                                                   Qvalue
 13) Acetone                      6.39   43     2740     1.94 ug/L #   100
 27) 1,1-Dichloroethane           8.40   63    18104     1.27 ug/L      99
 32) cis-1,2-Dichloroethene       9.21   96    14305     1.66 ug/L      93
 38) 1,1,1-Trichloroethane        9.90   97    22466     1.82 ug/L      99
 47) Trichloroethene             11.15  130     3884     0.44 ug/L      95
 51) 1,4-Dioxane                 11.60   88     3556    75.90 ug/L      94
 66) Tetrachloroethene           13.38  164    47870     6.98 ug/L      98

-------------------------------------------------------------------------
(#) = qualifier out of range (m) = manual integration
10M89312.D  8260WTR.M      Wed Jul 27 08:53:15 2011      Page 1
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      Quantitation Report    (Not Reviewed)

  Data File : C:\MSDCHEM\1\DATA\072611\10M89312.D          Vial: 17
  Acq On    : 26 Jul 2011  18:16                       Operator: TMB
  Sample    : L11070724-01 B 8260                      Inst    : HPMS10
  Misc      : 1,1                                      Multiplr: 1.00
  MS Integration Params: RTEINT.P  
  Quant Time: Jul 27  8:53 2011              Quant Results File: 8260WTR.RES

  Method       : C:\MSDCHEM\1\METHODS\8260WTR.M (RTE Integrator)
  Title        : 8260B/624 WT (SOP: OVL MSV01) 6/24/11 HPMS10
  Last Update  : Tue Jul 19 12:21:05 2011
  Response via : Initial Calibration
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#13
Acetone
Concen:    1.94 ug/L  
RT: 6.39 min  Scan# 344
Delta R.T.   -0.01 min
Lab File:   10M89312.D
Acq: 26 Jul 2011  18:16    

Tgt Ion: 43 Resp:    2740
Ion  Ratio  Lower  Upper
 43  100
 58   18.1    0.0    0.0#

Ref

Raw

Sub

30 32 34 36 38 40 42 44 46 48 50 52 54 56 58 60 62 64 66
0

50

m/z-->

Abundance Scan 345 (6.400 min): 10M88583.D (-)
43

58

40

30 32 34 36 38 40 42 44 46 48 50 52 54 56 58 60 62 64 66
0

50

m/z-->

Abundance Scan 344 (6.391 min): 10M89312.D
43

5840

30 32 34 36 38 40 42 44 46 48 50 52 54 56 58 60 62 64 66
0

50

m/z-->

Abundance Scan 344 (6.391 min): 10M89312.D (-)
43

5840

6.30 6.35 6.40 6.45

0

200

400

600

800

1000

Time-->

AbundanceIon  43.00 (42.70 to 43.70): 10M89312.D

  6.39
Ion  58.00 (57.70 to 58.70): 10M89312.D

#27
1,1-Dichloroethane
Concen:    1.27 ug/L  
RT: 8.40 min  Scan# 538
Delta R.T.   -0.01 min
Lab File:   10M89312.D
Acq: 26 Jul 2011  18:16    

Tgt Ion: 63 Resp:   18104
Ion  Ratio  Lower  Upper
 63  100
 65   31.7   19.4   45.2 
 83   13.7    8.5   19.7 

Ref

Raw

Sub

30 40 50 60 70 80 90 100
0

50

m/z-->

Abundance Scan 539 (8.406 min): 10M88583.D (-)
63

8343
9835 49 70

30 40 50 60 70 80 90 100
0
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Abundance Scan 538 (8.397 min): 10M89312.D
63

8344

30 40 50 60 70 80 90 100
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Abundance Scan 538 (8.397 min): 10M89312.D (-)
63

83
40

8.30 8.40 8.50
0

2000

4000
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Time-->

AbundanceIon  63.00 (62.70 to 63.70): 10M89312.D

  8.40

Ion  65.00 (64.70 to 65.70): 10M89312.D
Ion  83.00 (82.70 to 83.70): 10M89312.D
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#32
cis-1,2-Dichloroethene
Concen:    1.66 ug/L  
RT: 9.21 min  Scan# 617
Delta R.T.   0.00 min
Lab File:   10M89312.D
Acq: 26 Jul 2011  18:16    

Tgt Ion: 96 Resp:   14305
Ion  Ratio  Lower  Upper
 96  100
 61  132.7   84.5  197.3 

Ref

Raw

Sub
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50

m/z-->

Abundance Scan 617 (9.213 min): 10M88583.D (-)
61 96
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Abundance Scan 617 (9.214 min): 10M89312.D
61 96
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Abundance Scan 617 (9.214 min): 10M89312.D (-)
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0

2000
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6000

Time-->

AbundanceIon  96.00 (95.70 to 96.70): 10M89312.D

  9.21

Ion  61.00 (60.70 to 61.70): 10M89312.D

#38
1,1,1-Trichloroethane
Concen:    1.82 ug/L  
RT: 9.90 min  Scan# 683
Delta R.T.   -0.02 min
Lab File:   10M89312.D
Acq: 26 Jul 2011  18:16    

Tgt Ion: 97 Resp:   22466
Ion  Ratio  Lower  Upper
 97  100
 61   40.8   25.0   58.4 

Ref

Raw

Sub

30 40 50 60 70 80 90 100 110 120 130
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Abundance Scan 685 (9.916 min): 10M88583.D (-)
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AbundanceIon  97.00 (96.70 to 97.70): 10M89312.D

  9.90
Ion  61.00 (60.70 to 61.70): 10M89312.D
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#47
Trichloroethene
Concen:    0.44 ug/L  
RT: 11.15 min  Scan# 804
Delta R.T.   0.00 min
Lab File:   10M89312.D
Acq: 26 Jul 2011  18:16    

Tgt Ion:130 Resp:    3884
Ion  Ratio  Lower  Upper
130  100
132   95.7   58.0  135.4 
 95  103.0   56.3  131.3 

Ref
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Time-->

AbundanceIon 130.00 (129.70 to 130.70): 10M89312.D

 11.15

Ion 132.00 (131.70 to 132.70): 10M89312.D
Ion  95.00 (94.70 to 95.70): 10M89312.D

#51
1,4-Dioxane
Concen:   75.90 ug/L  
RT: 11.60 min  Scan# 848
Delta R.T.   -0.01 min
Lab File:   10M89312.D
Acq: 26 Jul 2011  18:16    

Tgt Ion: 88 Resp:    3556
Ion  Ratio  Lower  Upper
 88  100
 58   63.7   35.6   83.0 

Ref
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Time-->

AbundanceIon  88.00 (87.70 to 88.70): 10M89312.D

 11.60
Ion  58.00 (57.70 to 58.70): 10M89312.D
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#66
Tetrachloroethene
Concen:    6.98 ug/L  
RT: 13.38 min  Scan# 1020
Delta R.T.   -0.01 min
Lab File:   10M89312.D
Acq: 26 Jul 2011  18:16    

Tgt Ion:164 Resp:   47870
Ion  Ratio  Lower  Upper
164  100
129   92.0   56.3  131.3 
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AbundanceIon 164.00 (163.70 to 164.70): 10M89312.D

 13.38
Ion 129.00 (128.70 to 129.70): 10M89312.D
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      Quantitation Report    (QT Reviewed)

  Data File : C:\MSDCHEM\1\DATA\072611\10M89302.D          Vial: 7
  Acq On    : 26 Jul 2011  13:04                       Operator: TMB
  Sample    : L11070724-02 B MS 8260                   Inst    : HPMS10
  Misc      : 1,1 STD46567                             Multiplr: 1.00
  MS Integration Params: RTEINT.P  
Quant Time: Jul 26 13:25:58 2011           Quant Results File: 8260WTR.RES

  Quant Method : C:\MSDCHEM\1\METHODS\8260WTR.M (RTE Integrator)
  Title        : 8260B/624 WT (SOP: OVL MSV01) 6/24/11 HPMS10
  Last Update  : Tue Jul 19 12:21:05 2011
  Response via : Initial Calibration
  DataAcq Meth : 8260WTR            

Internal Standards                R.T. QIon  Response  Conc Units Dev(Min)
-------------------------------------------------------------------------
  1) Fluorobenzene               10.66   96   870409    25.00 ug/L    0.00
 57) Chlorobenzene-d5            14.29  117   674246    25.00 ug/L    0.00
 78) 1,4-Dichlorobenzene-d4      17.09  152   378536    25.00 ug/L    0.00

System Monitoring Compounds                                       
 37) Dibromofluoromethane         9.68  111   207195    25.66 ug/L    0.00  
  Spiked Amount     25.000   Range  86 - 118    Recovery   =  102.64% 
 43) 1,2-Dichloroethane-d4       10.28   65   191032    25.14 ug/L    0.00  
  Spiked Amount     25.000   Range  80 - 120    Recovery   =  100.56% 
 58) Toluene-d8                  12.52   98   741891    25.59 ug/L    0.00  
  Spiked Amount     25.000   Range  88 - 110    Recovery   =  102.36% 
 80) p-Bromofluorobenzene        15.68   95   292031    25.78 ug/L   -0.02  
  Spiked Amount     25.000   Range  86 - 115    Recovery   =  103.12% 

Target Compounds                                                   Qvalue
  2) Dichlorodifluoromethane      3.30   85   239355    21.34 ug/L     100
  3) Chloromethane                3.76   50   222291    20.04 ug/L      99
  4) Vinyl Chloride               4.00   62   185640    21.29 ug/L     100
  5) 1,3-Butadiene                4.04   54   105974    21.12 ug/L      98
  6) Bromomethane                 4.91   94   128098    18.00 ug/L      99
  7) Chloroethane                 5.07   64   129428    20.55 ug/L      99
  8) Trichlorofluoromethane       5.55  101   305728    21.83 ug/L      99
  9) Diethyl ether                6.07   59     1004     0.17 ug/L #     1
 10) Isoprene                     6.10   67   225230    18.98 ug/L      99
 12) 1,1,2-Trichloro-1,2,2-Trif   6.31  101   178590    20.54 ug/L      99
 13) Acetone                      6.39   43    30430    20.02 ug/L #   100
 14) 1,1-Dichloroethene           6.62   96   157543    19.50 ug/L     100
 15) Tert-Butyl Alcohol           6.70   59     1433     2.84 ug/L #    58
 16) Dimethyl Sulfide             6.88   62   185120    19.30 ug/L     100
 17) Iodomethane                  7.11  142   147895    11.97 ug/L     100
 18) Methyl acetate               7.12   43   105965    21.08 ug/L     100
 19) Methylene Chloride           7.37   84   182789    20.57 ug/L      99
 20) Carbon Disulfide             7.42   76   448693    17.48 ug/L     100
 21) Acrylonitrile                7.56   53    35283    17.98 ug/L      99
 22) Methyl Tert Butyl Ether      7.56   73   407487    22.06 ug/L      98
 23) trans-1,2-Dichloroethene     7.81   96   182965    20.73 ug/L      99
 24) n-Hexane                     7.88   57   206396    21.19 ug/L     100
 26) Vinyl Acetate                8.39   43    70599    14.58 ug/L      97
 27) 1,1-Dichloroethane           8.40   63   332292    21.70 ug/L      99
 29) 2-Butanone                   8.93   43    35435    18.16 ug/L      87
 31) 2,2-Dichloropropane          9.14   77   285440    22.10 ug/L      97
 32) cis-1,2-Dichloroethene       9.20   96   222976    24.09 ug/L      98
 33) Chloroform                   9.40   83   324848    21.09 ug/L      99
 34) 1-Bromopropane               9.53  122    44196    24.33 ug/L      98
 35) Bromochloromethane           9.63  128    94414    22.26 ug/L      98
 36) Tetrahydrofuran              9.63   42      637     0.43 ug/L #    35
 38) 1,1,1-Trichloroethane        9.91   97   314650    23.79 ug/L      99
 39) Cyclohexane                  9.94   56   261880    19.47 ug/L      98
 40) 1,1-Dichloropropene         10.09   75   241776    21.28 ug/L     100
 41) Carbon Tetrachloride        10.23  117   265220    22.82 ug/L      99
 42) Tert-Amyl-Methyl ether      10.09   73    36485     1.80 ug/L #    55
 45) 1,2-Dichloroethane          10.39   62   221502    22.65 ug/L      98
 46) Benzene                     10.43   78   704992    20.66 ug/L      99
 47) Trichloroethene             11.14  130   208491    22.16 ug/L     100
 48) Methylcyclohexane           11.22   83   256155    18.97 ug/L      99
-------------------------------------------------------------------------
(#) = qualifier out of range (m) = manual integration
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      Quantitation Report    (QT Reviewed)

  Data File : C:\MSDCHEM\1\DATA\072611\10M89302.D          Vial: 7
  Acq On    : 26 Jul 2011  13:04                       Operator: TMB
  Sample    : L11070724-02 B MS 8260                   Inst    : HPMS10
  Misc      : 1,1 STD46567                             Multiplr: 1.00
  MS Integration Params: RTEINT.P  
Quant Time: Jul 26 13:25:58 2011           Quant Results File: 8260WTR.RES

  Quant Method : C:\MSDCHEM\1\METHODS\8260WTR.M (RTE Integrator)
  Title        : 8260B/624 WT (SOP: OVL MSV01) 6/24/11 HPMS10
  Last Update  : Tue Jul 19 12:21:05 2011
  Response via : Initial Calibration
  DataAcq Meth : 8260WTR            

     Compound                     R.T. QIon  Response  Conc Unit   Qvalue
-------------------------------------------------------------------------
 49) 1,2-Dichloropropane         11.33   63   181233    22.01 ug/L      96
 50) Bromodichloromethane        11.62   83   239192    22.25 ug/L     100
 51) 1,4-Dioxane                 11.61   88     4252    84.52 ug/L      97
 52) Dibromomethane              11.70   93    97635    22.69 ug/L      97
 53) 2-Chloroethyl Vinyl Ether   11.91   63     2925     2.02 ug/L      97
 54) 4-Methyl-2-Pentanone        11.92   58    35900    20.24 ug/L      98
 55) cis-1,3-Dichloropropene     12.21   75   275759    21.83 ug/L      99
 56) Dimethyl Disulfide          12.47   79   142049    20.88 ug/L      90
 59) Toluene                     12.61   91   752471    22.09 ug/L     100
 60) Ethyl Methacrylate          12.69   69   152207    20.33 ug/L      98
 61) Paraldehyde                 12.61   89    30924   242.78 ug/L #     2
 62) trans-1,3-Dichloropropene   12.77   75   206673    21.14 ug/L      99
 63) 1,1,2-Trichloroethane       12.98   97   136802    23.01 ug/L      99
 64) 2-Hexanone                  12.91   43    46428    17.07 ug/L      73
 65) 1,3-Dichloropropane         13.26   76   233453    23.53 ug/L      99
 66) Tetrachloroethene           13.38  164   208092    28.71 ug/L      97
 67) Dibromochloromethane        13.63  129   176386    21.72 ug/L     100
 68) 1,2-Dibromoethane           13.88  107   133423    23.09 ug/L      97
 69) 1-Chlorohexane              13.93   91   229649    19.75 ug/L      99
 70) Chlorobenzene               14.33  112   519236    21.55 ug/L     100
 71) 1,1,1,2-Tetrachloroethane   14.36  131   197798    23.91 ug/L      98
 72) Ethylbenzene                14.35  106   266828    22.86 ug/L     100
 73) m-,p-Xylene                 14.43  106   664478    44.06 ug/L      97
 74) o-Xylene                    14.96  106   329716    22.84 ug/L      99
 75) Styrene                     14.99  104   539670    23.32 ug/L      98
 76) Bromoform                   15.47  173   109453    21.65 ug/L     100
 77) Isopropylbenzene            15.35  105   724111    19.72 ug/L      99
 79) 1,1,2,2-Tetrachloroethane   15.55   83   152081    22.09 ug/L      99
 81) 1,2,3-Trichloropropane      15.73  110    45208    21.61 ug/L      84
 82) trans-1,4-Dichloro-2-Buten  15.77   53    30490    16.62 ug/L      70
 83) n-Propylbenzene             15.82   91   950431    20.67 ug/L      99
 84) Bromobenzene                15.95  156   228641    21.59 ug/L      98
 85) 1,3,5-Trimethylbenzene      16.00  105   722519    22.25 ug/L     100
 86) 2-Chlorotoluene             16.08   91   583391    20.07 ug/L      89
 87) 4-Chlorotoluene             16.12   91   617497m   21.42 ug/L        
 88) a-Methylstyrene             16.37  118   386375    20.12 ug/L      98
 89) tert-Butylbenzene           16.42  134   154555    21.19 ug/L      89
 90) 1,2,4-Trimethylbenzene      16.47  105   727255    21.67 ug/L     100
 91) sec-Butylbenzene            16.68  105   849855    20.69 ug/L      98
 92) p-Isopropyltoluene          16.81  119   696113    20.09 ug/L     100
 93) 1,3-Dichlorobenzene         17.01  146   413887    20.15 ug/L     100
 94) 1,4-Dichlorobenzene         17.13  146   436403    19.44 ug/L      99
 95) n-Butylbenzene              17.31   91   656685    21.14 ug/L      98
 96) 1,2-Dichlorobenzene         17.59  146   400559    21.24 ug/L      99
 97) 1,2-Dibromo-3-Chloropropan  18.51  157    31293    23.46 ug/L      97
 98) 1,2,4-Trichlorobenzene      19.56  180   298587    21.13 ug/L     100
 99) Hexachlorobutadiene         19.70  225   130655    20.27 ug/L      99
100) Naphthalene                 19.91  128   547124    23.31 ug/L      99
101) 1,2,3-Trichlorobenzene      20.20  180   275949    22.76 ug/L     100

-------------------------------------------------------------------------
(#) = qualifier out of range (m) = manual integration
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      Quantitation Report    (QT Reviewed)

  Data File : C:\MSDCHEM\1\DATA\072611\10M89302.D          Vial: 7
  Acq On    : 26 Jul 2011  13:04                       Operator: TMB
  Sample    : L11070724-02 B MS 8260                   Inst    : HPMS10
  Misc      : 1,1 STD46567                             Multiplr: 1.00
  MS Integration Params: RTEINT.P  
  Quant Time: Jul 26 13:49 2011              Quant Results File: 8260WTR.RES

  Method       : C:\MSDCHEM\1\METHODS\8260WTR.M (RTE Integrator)
  Title        : 8260B/624 WT (SOP: OVL MSV01) 6/24/11 HPMS10
  Last Update  : Tue Jul 19 12:21:05 2011
  Response via : Initial Calibration
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Quantitation Report (Qedit)

  Data File : C:\MSDCHEM\1\DATA\072611\10M89302.D          Vial: 7
  Acq On    : 26 Jul 2011  13:04                       Operator: TMB
  Sample    : L11070724-02 B MS 8260                   Inst    : HPMS10
  Misc      : 1,1 STD46567                             Multiplr: 1.00
  MS Integration Params: RTEINT.P  
  Quant Time: Jul 26 13:25 2011              Quant Results File: temp.res

  Method       : C:\MSDCHEM\1\METHODS\8260WTR.M (RTE Integrator)
  Title        : 8260B/624 WT (SOP: OVL MSV01) 6/24/11 HPMS10
  Last Update  : Tue Jul 19 12:21:05 2011
  Response via : Multiple Level Calibration
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(87)  4-Chlorotoluene (T)
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Quantitation Report (Qedit)

  Data File : C:\MSDCHEM\1\DATA\072611\10M89302.D          Vial: 7
  Acq On    : 26 Jul 2011  13:04                       Operator: TMB
  Sample    : L11070724-02 B MS 8260                   Inst    : HPMS10
  Misc      : 1,1 STD46567                             Multiplr: 1.00
  MS Integration Params: RTEINT.P  
  Quant Time: Jul 26 13:49 2011              Quant Results File: temp.res

  Method       : C:\MSDCHEM\1\METHODS\8260WTR.M (RTE Integrator)
  Title        : 8260B/624 WT (SOP: OVL MSV01) 6/24/11 HPMS10
  Last Update  : Tue Jul 19 12:21:05 2011
  Response via : Multiple Level Calibration
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(87)  4-Chlorotoluene (T)
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Analyst: 07/26/2011 14:44 Supervisor: 07/27/2011 10:43

#1 - Data system fails to select correct peak
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      Quantitation Report    (Not Reviewed)

  Data File : C:\MSDchem\1\data\072611\10M89303.D          Vial: 8
  Acq On    : 26 Jul 2011  13:35                       Operator: TMB
  Sample    : L11070724-03 B MSD 8260                  Inst    : HPMS10
  Misc      : 1,1 STD46567                             Multiplr: 1.00
  MS Integration Params: RTEINT.P  
Quant Time: Jul 26 13:57:05 2011           Quant Results File: 8260WTR.RES

  Quant Method : C:\MSDCHEM\1\METHODS\8260WTR.M (RTE Integrator)
  Title        : 8260B/624 WT (SOP: OVL MSV01) 6/24/11 HPMS10
  Last Update  : Tue Jul 19 12:21:05 2011
  Response via : Initial Calibration
  DataAcq Meth : 8260WTR            

Internal Standards                R.T. QIon  Response  Conc Units Dev(Min)
-------------------------------------------------------------------------
  1) Fluorobenzene               10.66   96   872937    25.00 ug/L    0.00
 57) Chlorobenzene-d5            14.29  117   684976    25.00 ug/L    0.00
 78) 1,4-Dichlorobenzene-d4      17.09  152   381569    25.00 ug/L    0.00

System Monitoring Compounds                                       
 37) Dibromofluoromethane         9.67  111   211243    26.08 ug/L    0.00  
  Spiked Amount     25.000   Range  86 - 118    Recovery   =  104.32% 
 43) 1,2-Dichloroethane-d4       10.28   65   192485    25.25 ug/L    0.00  
  Spiked Amount     25.000   Range  80 - 120    Recovery   =  101.00% 
 58) Toluene-d8                  12.52   98   756571    25.69 ug/L    0.00  
  Spiked Amount     25.000   Range  88 - 110    Recovery   =  102.76% 
 80) p-Bromofluorobenzene        15.68   95   297041    26.02 ug/L   -0.02  
  Spiked Amount     25.000   Range  86 - 115    Recovery   =  104.08% 

Target Compounds                                                   Qvalue
  2) Dichlorodifluoromethane      3.29   85   237670    21.13 ug/L      99
  3) Chloromethane                3.77   50   224775    20.21 ug/L      99
  4) Vinyl Chloride               4.00   62   190224    21.75 ug/L     100
  5) 1,3-Butadiene                4.05   54   107697    21.44 ug/L      98
  6) Bromomethane                 4.91   94   131934    18.49 ug/L      98
  7) Chloroethane                 5.07   64   130445    20.65 ug/L     100
  8) Trichlorofluoromethane       5.56  101   308760    21.98 ug/L      99
 10) Isoprene                     6.10   67   225641    18.96 ug/L      99
 12) 1,1,2-Trichloro-1,2,2-Trif   6.31  101   181660    20.83 ug/L      98
 13) Acetone                      6.39   43    30712    20.15 ug/L #   100
 14) 1,1-Dichloroethene           6.62   96   156843    19.35 ug/L      97
 15) Tert-Butyl Alcohol           6.72   59      218     0.43 ug/L #    58
 16) Dimethyl Sulfide             6.88   62   186934    19.44 ug/L     100
 17) Iodomethane                  7.12  142   147889    11.93 ug/L      99
 18) Methyl acetate               7.13   43   106166    21.06 ug/L      98
 19) Methylene Chloride           7.38   84   183714    20.61 ug/L     100
 20) Carbon Disulfide             7.43   76   454658    17.66 ug/L     100
 21) Acrylonitrile                7.56   53    36685    18.64 ug/L     100
 22) Methyl Tert Butyl Ether      7.57   73   408676    22.06 ug/L      99
 23) trans-1,2-Dichloroethene     7.81   96   183604    20.74 ug/L      99
 24) n-Hexane                     7.88   57   208127    21.30 ug/L      99
 26) Vinyl Acetate                8.38   43    72812    14.81 ug/L      98
 27) 1,1-Dichloroethane           8.40   63   338150    22.02 ug/L      98
 29) 2-Butanone                   8.94   43    30214    15.44 ug/L      97
 31) 2,2-Dichloropropane          9.14   77   284853    22.00 ug/L      97
 32) cis-1,2-Dichloroethene       9.21   96   222076    23.92 ug/L      99
 33) Chloroform                   9.40   83   323988    20.97 ug/L     100
 34) 1-Bromopropane               9.54  122    42510    23.34 ug/L      98
 35) Bromochloromethane           9.63  128    94416    22.20 ug/L      98
 38) 1,1,1-Trichloroethane        9.91   97   313887    23.66 ug/L      99
 39) Cyclohexane                  9.94   56   262733    19.48 ug/L      99
 40) 1,1-Dichloropropene         10.09   75   244116    21.42 ug/L      99
 41) Carbon Tetrachloride        10.23  117   267617    22.95 ug/L     100
 42) Tert-Amyl-Methyl ether      10.09   73    35124     1.73 ug/L #    56
 45) 1,2-Dichloroethane          10.39   62   220478    22.48 ug/L      97
 46) Benzene                     10.44   78   705562    20.61 ug/L      99
 47) Trichloroethene             11.14  130   212516    22.52 ug/L      98
 48) Methylcyclohexane           11.22   83   259811    19.18 ug/L      99
 49) 1,2-Dichloropropane         11.34   63   181731    22.01 ug/L      99
 50) Bromodichloromethane        11.62   83   240370    22.29 ug/L      99
-------------------------------------------------------------------------
(#) = qualifier out of range (m) = manual integration
10M89303.D  8260WTR.M      Tue Jul 26 13:57:06 2011      Page 1
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      Quantitation Report    (Not Reviewed)

  Data File : C:\MSDchem\1\data\072611\10M89303.D          Vial: 8
  Acq On    : 26 Jul 2011  13:35                       Operator: TMB
  Sample    : L11070724-03 B MSD 8260                  Inst    : HPMS10
  Misc      : 1,1 STD46567                             Multiplr: 1.00
  MS Integration Params: RTEINT.P  
Quant Time: Jul 26 13:57:05 2011           Quant Results File: 8260WTR.RES

  Quant Method : C:\MSDCHEM\1\METHODS\8260WTR.M (RTE Integrator)
  Title        : 8260B/624 WT (SOP: OVL MSV01) 6/24/11 HPMS10
  Last Update  : Tue Jul 19 12:21:05 2011
  Response via : Initial Calibration
  DataAcq Meth : 8260WTR            

     Compound                     R.T. QIon  Response  Conc Unit   Qvalue
-------------------------------------------------------------------------
 51) 1,4-Dioxane                 11.61   88     3844    76.19 ug/L      99
 52) Dibromomethane              11.71   93    98220    22.76 ug/L      98
 54) 4-Methyl-2-Pentanone        11.92   58    37698    21.19 ug/L      97
 55) cis-1,3-Dichloropropene     12.21   75   270914    21.39 ug/L      99
 56) Dimethyl Disulfide          12.46   79   141884    20.79 ug/L      89
 59) Toluene                     12.62   91   757816    21.90 ug/L     100
 60) Ethyl Methacrylate          12.69   69   160845    21.10 ug/L      99
 61) Paraldehyde                 12.61   89    31768   245.34 ug/L #     3
 62) trans-1,3-Dichloropropene   12.77   75   221063    22.25 ug/L      99
 63) 1,1,2-Trichloroethane       12.97   97   135341    22.41 ug/L     100
 64) 2-Hexanone                  12.92   43    52068    18.69 ug/L      83
 65) 1,3-Dichloropropane         13.26   76   234971    23.32 ug/L      97
 66) Tetrachloroethene           13.38  164   198811    27.00 ug/L      99
 67) Dibromochloromethane        13.63  129   176304    21.38 ug/L     100
 68) 1,2-Dibromoethane           13.87  107   132915    22.65 ug/L      97
 69) 1-Chlorohexane              13.93   91   227470    19.26 ug/L      97
 70) Chlorobenzene               14.33  112   520157    21.25 ug/L     100
 71) 1,1,1,2-Tetrachloroethane   14.35  131   195332    23.24 ug/L      99
 72) Ethylbenzene                14.35  106   270034    22.77 ug/L     100
 73) m-,p-Xylene                 14.44  106   671378    43.82 ug/L     100
 74) o-Xylene                    14.96  106   331115    22.58 ug/L      99
 75) Styrene                     15.00  104   543988    23.14 ug/L      99
 76) Bromoform                   15.46  173   110499    21.52 ug/L      98
 77) Isopropylbenzene            15.35  105   727343    19.50 ug/L     100
 79) 1,1,2,2-Tetrachloroethane   15.55   83   155220    22.37 ug/L     100
 81) 1,2,3-Trichloropropane      15.73  110    45081    21.38 ug/L      80
 82) trans-1,4-Dichloro-2-Buten  15.77   53    31219    16.88 ug/L      78
 83) n-Propylbenzene             15.82   91   957907    20.67 ug/L     100
 84) Bromobenzene                15.96  156   230516    21.60 ug/L      99
 85) 1,3,5-Trimethylbenzene      15.99  105   719244    21.98 ug/L      99
 86) 2-Chlorotoluene             16.08   91   618187    21.10 ug/L      88
 87) 4-Chlorotoluene             16.12   91   594875    20.48 ug/L      99
 88) a-Methylstyrene             16.37  118   390584    20.18 ug/L      91
 89) tert-Butylbenzene           16.42  134   154488    21.01 ug/L      87
 90) 1,2,4-Trimethylbenzene      16.47  105   735303    21.73 ug/L      98
 91) sec-Butylbenzene            16.67  105   859362    20.76 ug/L      99
 92) p-Isopropyltoluene          16.82  119   699974    20.04 ug/L      99
 93) 1,3-Dichlorobenzene         17.01  146   416702    20.13 ug/L      98
 94) 1,4-Dichlorobenzene         17.13  146   443010    19.58 ug/L      99
 95) n-Butylbenzene              17.30   91   666664    21.29 ug/L      99
 96) 1,2-Dichlorobenzene         17.59  146   401394    21.11 ug/L     100
 97) 1,2-Dibromo-3-Chloropropan  18.51  157    32290    24.01 ug/L      99
 98) 1,2,4-Trichlorobenzene      19.57  180   301891    21.19 ug/L      99
 99) Hexachlorobutadiene         19.70  225   128638    19.80 ug/L      99
100) Naphthalene                 19.92  128   557405    23.56 ug/L      98
101) 1,2,3-Trichlorobenzene      20.21  180   276151    22.60 ug/L     100

-------------------------------------------------------------------------
(#) = qualifier out of range (m) = manual integration
10M89303.D  8260WTR.M      Tue Jul 26 13:57:06 2011      Page 2
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      Quantitation Report    (Not Reviewed)

  Data File : C:\MSDchem\1\data\072611\10M89303.D          Vial: 8
  Acq On    : 26 Jul 2011  13:35                       Operator: TMB
  Sample    : L11070724-03 B MSD 8260                  Inst    : HPMS10
  Misc      : 1,1 STD46567                             Multiplr: 1.00
  MS Integration Params: RTEINT.P  
  Quant Time: Jul 26 13:57 2011              Quant Results File: 8260WTR.RES

  Method       : C:\MSDCHEM\1\METHODS\8260WTR.M (RTE Integrator)
  Title        : 8260B/624 WT (SOP: OVL MSV01) 6/24/11 HPMS10
  Last Update  : Tue Jul 19 12:21:05 2011
  Response via : Initial Calibration
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      Quantitation Report    (Not Reviewed)

  Data File : C:\MSDCHEM\1\DATA\072611\10M89313.D          Vial: 18
  Acq On    : 26 Jul 2011  18:47                       Operator: TMB
  Sample    : L11070724-04 B 8260                      Inst    : HPMS10
  Misc      : 1,1                                      Multiplr: 1.00
  MS Integration Params: RTEINT.P  
Quant Time: Jul 27 08:53:16 2011           Quant Results File: 8260WTR.RES

  Quant Method : C:\MSDCHEM\1\METHODS\8260WTR.M (RTE Integrator)
  Title        : 8260B/624 WT (SOP: OVL MSV01) 6/24/11 HPMS10
  Last Update  : Tue Jul 19 12:21:05 2011
  Response via : Initial Calibration
  DataAcq Meth : 8260WTR            

Internal Standards                R.T. QIon  Response  Conc Units Dev(Min)
-------------------------------------------------------------------------
  1) Fluorobenzene               10.66   96   783545    25.00 ug/L    0.00
 57) Chlorobenzene-d5            14.29  117   615979    25.00 ug/L    0.00
 78) 1,4-Dichlorobenzene-d4      17.09  152   336593    25.00 ug/L    0.00

System Monitoring Compounds                                       
 37) Dibromofluoromethane         9.67  111   189939    26.13 ug/L    0.00  
  Spiked Amount     25.000   Range  86 - 118    Recovery   =  104.52% 
 43) 1,2-Dichloroethane-d4       10.28   65   178404    26.08 ug/L    0.00  
  Spiked Amount     25.000   Range  80 - 120    Recovery   =  104.32% 
 58) Toluene-d8                  12.51   98   667974    25.22 ug/L   -0.02  
  Spiked Amount     25.000   Range  88 - 110    Recovery   =  100.88% 
 80) p-Bromofluorobenzene        15.68   95   264070    26.22 ug/L   -0.02  
  Spiked Amount     25.000   Range  86 - 115    Recovery   =  104.88% 

Target Compounds                                                   Qvalue
 13) Acetone                      6.39   43     2483     1.82 ug/L #   100
 33) Chloroform                   9.40   83    44081     3.18 ug/L     100
 50) Bromodichloromethane        11.62   83     9206     0.95 ug/L      95
 59) Toluene                     12.62   91    15426     0.50 ug/L      96
 67) Dibromochloromethane        13.63  129      751     0.32 ug/L #    11

-------------------------------------------------------------------------
(#) = qualifier out of range (m) = manual integration
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      Quantitation Report    (Not Reviewed)

  Data File : C:\MSDCHEM\1\DATA\072611\10M89313.D          Vial: 18
  Acq On    : 26 Jul 2011  18:47                       Operator: TMB
  Sample    : L11070724-04 B 8260                      Inst    : HPMS10
  Misc      : 1,1                                      Multiplr: 1.00
  MS Integration Params: RTEINT.P  
  Quant Time: Jul 27  8:53 2011              Quant Results File: 8260WTR.RES

  Method       : C:\MSDCHEM\1\METHODS\8260WTR.M (RTE Integrator)
  Title        : 8260B/624 WT (SOP: OVL MSV01) 6/24/11 HPMS10
  Last Update  : Tue Jul 19 12:21:05 2011
  Response via : Initial Calibration
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#13
Acetone
Concen:    1.82 ug/L  
RT: 6.39 min  Scan# 344
Delta R.T.   -0.01 min
Lab File:   10M89313.D
Acq: 26 Jul 2011  18:47    

Tgt Ion: 43 Resp:    2483
Ion  Ratio  Lower  Upper
 43  100
 58    7.5    0.0    0.0#

Ref

Raw

Sub

30 32 34 36 38 40 42 44 46 48 50 52 54 56 58 60 62 64 66
0

50

m/z-->

Abundance Scan 345 (6.400 min): 10M88583.D (-)
43

58

40

30 32 34 36 38 40 42 44 46 48 50 52 54 56 58 60 62 64 66
0

50

m/z-->

Abundance Scan 344 (6.393 min): 10M89313.D
43

58

30 32 34 36 38 40 42 44 46 48 50 52 54 56 58 60 62 64 66
0

50

m/z-->

Abundance Scan 344 (6.393 min): 10M89313.D (-)
43

58

6.35 6.40 6.45

0

200

400

600

800

1000

Time-->

AbundanceIon  43.00 (42.70 to 43.70): 10M89313.D

  6.39
Ion  58.00 (57.70 to 58.70): 10M89313.D

#33
Chloroform
Concen:    3.18 ug/L  
RT: 9.40 min  Scan# 635
Delta R.T.   -0.01 min
Lab File:   10M89313.D
Acq: 26 Jul 2011  18:47    

Tgt Ion: 83 Resp:   44081
Ion  Ratio  Lower  Upper
 83  100
 85   64.7   38.9   90.9 

Ref

Raw

Sub

30 40 50 60 70 80 90 100 110 120
0

50

m/z-->

Abundance Scan 636 (9.409 min): 10M88583.D (-)
83

47
35

11870

30 40 50 60 70 80 90 100 110 120
0

50

m/z-->

Abundance Scan 635 (9.402 min): 10M89313.D
83

47
35

30 40 50 60 70 80 90 100 110 120
0

50

m/z-->

Abundance Scan 635 (9.402 min): 10M89313.D (-)
83

47
35

9.30 9.40 9.50

0

5000

10000

15000

Time-->

AbundanceIon  83.00 (82.70 to 83.70): 10M89313.D

  9.40
Ion  85.00 (84.70 to 85.70): 10M89313.D
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#50
Bromodichloromethane
Concen:    0.95 ug/L  
RT: 11.62 min  Scan# 850
Delta R.T.   -0.01 min
Lab File:   10M89313.D
Acq: 26 Jul 2011  18:47    

Tgt Ion: 83 Resp:    9206
Ion  Ratio  Lower  Upper
 83  100
 85   61.2   39.0   91.0 
129    8.2    7.1   16.5 

Ref

Raw

Sub

30 40 50 60 70 80 90 100110120130140150160170
0

50

m/z-->

Abundance Scan 851 (11.632 min): 10M88583.D (-)
83

47
129

35 9358 114 16170

30 40 50 60 70 80 90 100110120130140150160170
0

50

m/z-->

Abundance Scan 850 (11.625 min): 10M89313.D
83

47 12996

30 40 50 60 70 80 90 100110120130140150160170
0

50

m/z-->

Abundance Scan 850 (11.625 min): 10M89313.D (-)
83

47 129

11.60 11.70
0

1000

2000

3000

4000

Time-->

AbundanceIon  83.00 (82.70 to 83.70): 10M89313.D

 11.62

Ion  85.00 (84.70 to 85.70): 10M89313.D
Ion 129.00 (128.70 to 129.70): 10M89313.D

#59
Toluene
Concen:    0.50 ug/L  
RT: 12.62 min  Scan# 946
Delta R.T.   -0.01 min
Lab File:   10M89313.D
Acq: 26 Jul 2011  18:47    

Tgt Ion: 91 Resp:   15426
Ion  Ratio  Lower  Upper
 91  100
 92   55.8   35.4   82.6 

Ref

Raw

Sub

30 40 50 60 70 80 90 100
0

50

m/z-->

Abundance Scan 947 (12.625 min): 10M88583.D (-)
91

6539 5145 74 85

30 40 50 60 70 80 90 100
0

50

m/z-->

Abundance Scan 946 (12.617 min): 10M89313.D
91 98

6544 54

30 40 50 60 70 80 90 100
0

50

m/z-->

Abundance Scan 946 (12.617 min): 10M89313.D (-)
91 98

6539 50

12.50 12.60 12.70

0

2000

4000

6000

Time-->

AbundanceIon  91.00 (90.70 to 91.70): 10M89313.D

 12.62
Ion  92.00 (91.70 to 92.70): 10M89313.D
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#67
Dibromochloromethane
Concen:    0.32 ug/L  
RT: 13.63 min  Scan# 1044
Delta R.T.   -0.01 min
Lab File:   10M89313.D
Acq: 26 Jul 2011  18:47    

Tgt Ion:129 Resp:     751
Ion  Ratio  Lower  Upper
129  100
127    0.0   46.6  108.8#

Ref

Raw

Sub

40 60 80 100 120 140 160 180 200
0

50

m/z-->

Abundance Scan 1045 (13.638 min): 10M88583.D (-)
129

7948 93 20817335 160114

40 60 80 100 120 140 160 180 200
0

50

m/z-->

Abundance Scan 1044 (13.631 min): 10M89313.D
44

129

40 60 80 100 120 140 160 180 200
0

50

m/z-->

Abundance Scan 1044 (13.631 min): 10M89313.D (-)
12940

13.60 13.65

0

100

200

300

400

500

Time-->

AbundanceIon 129.00 (128.70 to 129.70): 10M89313.D

 13.63
Ion 127.00 (126.70 to 127.70): 10M89313.D
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      Quantitation Report    (Not Reviewed)

  Data File : C:\MSDCHEM\1\DATA\072611\10M89310.D          Vial: 15
  Acq On    : 26 Jul 2011  17:14                       Operator: TMB
  Sample    : L11070724-12 A 8260                      Inst    : HPMS10
  Misc      : 1,1                                      Multiplr: 1.00
  MS Integration Params: RTEINT.P  
Quant Time: Jul 27 08:53:12 2011           Quant Results File: 8260WTR.RES

  Quant Method : C:\MSDCHEM\1\METHODS\8260WTR.M (RTE Integrator)
  Title        : 8260B/624 WT (SOP: OVL MSV01) 6/24/11 HPMS10
  Last Update  : Tue Jul 19 12:21:05 2011
  Response via : Initial Calibration
  DataAcq Meth : 8260WTR            

Internal Standards                R.T. QIon  Response  Conc Units Dev(Min)
-------------------------------------------------------------------------
  1) Fluorobenzene               10.66   96   802706    25.00 ug/L    0.00
 57) Chlorobenzene-d5            14.29  117   652074    25.00 ug/L    0.00
 78) 1,4-Dichlorobenzene-d4      17.10  152   346755    25.00 ug/L    0.00

System Monitoring Compounds                                       
 37) Dibromofluoromethane         9.67  111   195039    26.19 ug/L    0.00  
  Spiked Amount     25.000   Range  86 - 118    Recovery   =  104.76% 
 43) 1,2-Dichloroethane-d4       10.28   65   185166    26.42 ug/L    0.00  
  Spiked Amount     25.000   Range  80 - 120    Recovery   =  105.68% 
 58) Toluene-d8                  12.52   98   670332    23.91 ug/L   -0.02  
  Spiked Amount     25.000   Range  88 - 110    Recovery   =   95.64% 
 80) p-Bromofluorobenzene        15.68   95   265492    25.59 ug/L   -0.02  
  Spiked Amount     25.000   Range  86 - 115    Recovery   =  102.36% 

Target Compounds                                                   Qvalue
 13) Acetone                      6.40   43     4722     3.37 ug/L #   100
 15) Tert-Butyl Alcohol           6.71   59      400     0.86 ug/L #    58
 19) Methylene Chloride           7.37   84     2699     0.33 ug/L      98

-------------------------------------------------------------------------
(#) = qualifier out of range (m) = manual integration
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      Quantitation Report    (Not Reviewed)

  Data File : C:\MSDCHEM\1\DATA\072611\10M89310.D          Vial: 15
  Acq On    : 26 Jul 2011  17:14                       Operator: TMB
  Sample    : L11070724-12 A 8260                      Inst    : HPMS10
  Misc      : 1,1                                      Multiplr: 1.00
  MS Integration Params: RTEINT.P  
  Quant Time: Jul 27  8:53 2011              Quant Results File: 8260WTR.RES

  Method       : C:\MSDCHEM\1\METHODS\8260WTR.M (RTE Integrator)
  Title        : 8260B/624 WT (SOP: OVL MSV01) 6/24/11 HPMS10
  Last Update  : Tue Jul 19 12:21:05 2011
  Response via : Initial Calibration

3.00 4.00 5.00 6.00 7.00 8.00 9.00 10.00 11.00 12.00 13.00 14.00 15.00 16.00 17.00 18.00 19.00 20.00 21.00
0

50000

100000

150000

200000

250000

300000

350000

400000

450000

500000

550000

600000

650000

700000

750000

800000

850000

900000

Time-->

Abundance TIC: 10M89310.D

1,
4-

D
ic

hl
or

ob
en

ze
ne

-d
4,

I

p-
B

ro
m

of
lu

or
ob

en
ze

ne
,S

C
hl

or
ob

en
ze

ne
-d

5,
I

T
ol

ue
ne

-d
8,

S

F
lu

or
ob

en
ze

ne
,I

1,
2-

D
ic

hl
or

oe
th

an
e-

d4
,S

D
ib

ro
m

of
lu

or
om

et
ha

ne
,S

M
et

hy
le

ne
 C

hl
or

id
e,

T

T
er

t-
B

ut
yl

 A
lc

oh
ol

,T
A

ce
to

ne
,T

10M89310.D  8260WTR.M      Wed Jul 27 08:53:12 2011      Page 2

Page 94

L11070724 / 514 total pages



#13
Acetone
Concen:    3.37 ug/L  
RT: 6.40 min  Scan# 345
Delta R.T.   0.00 min
Lab File:   10M89310.D
Acq: 26 Jul 2011  17:14    

Tgt Ion: 43 Resp:    4722
Ion  Ratio  Lower  Upper
 43  100
 58   19.9    0.0    0.0#

Ref

Raw

Sub

30 32 34 36 38 40 42 44 46 48 50 52 54 56 58 60 62 64 66
0

50

m/z-->

Abundance Scan 345 (6.400 min): 10M88583.D (-)
43

58

40

30 32 34 36 38 40 42 44 46 48 50 52 54 56 58 60 62 64 66
0

50

m/z-->

Abundance Scan 345 (6.404 min): 10M89310.D
43

40 58

30 32 34 36 38 40 42 44 46 48 50 52 54 56 58 60 62 64 66
0

50

m/z-->

Abundance Scan 345 (6.404 min): 10M89310.D (-)
43

40 58

6.30 6.35 6.40 6.45

0

500

1000

1500

Time-->

AbundanceIon  43.00 (42.70 to 43.70): 10M89310.D

  6.40
Ion  58.00 (57.70 to 58.70): 10M89310.D

#15
Tert-Butyl Alcohol
Concen:    0.86 ug/L  
RT: 6.71 min  Scan# 375
Delta R.T.   -0.01 min
Lab File:   10M89310.D
Acq: 26 Jul 2011  17:14    

Tgt Ion: 59 Resp:     400
Ion  Ratio  Lower  Upper
 59  100
 41    0.0   14.4   33.6#
 57    0.0    5.8   13.6#

Ref

Raw

Sub

30 32 34 36 38 40 42 44 46 48 50 52 54 56 58 60 62 64 66 68
0

50

m/z-->

Abundance Scan 376 (6.721 min): 10M88583.D (-)
59

41
43 5739

55

30 32 34 36 38 40 42 44 46 48 50 52 54 56 58 60 62 64 66 68
0

50

m/z-->

Abundance Scan 375 (6.715 min): 10M89310.D
44

59

30 32 34 36 38 40 42 44 46 48 50 52 54 56 58 60 62 64 66 68
0

50

m/z-->

Abundance Scan 375 (6.715 min): 10M89310.D (-)
59

6.66 6.68 6.70 6.72 6.74
0

100

200

300

400

Time-->

AbundanceIon  59.00 (58.70 to 59.70): 10M89310.D

  6.71

Ion  41.00 (40.70 to 41.70): 10M89310.D
Ion  57.00 (56.70 to 57.70): 10M89310.D
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#19
Methylene Chloride
Concen:    0.33 ug/L  
RT: 7.37 min  Scan# 438
Delta R.T.   -0.01 min
Lab File:   10M89310.D
Acq: 26 Jul 2011  17:14    

Tgt Ion: 84 Resp:    2699
Ion  Ratio  Lower  Upper
 84  100
 49  127.8   78.3  182.7 

Ref

Raw

Sub

25 30 35 40 45 50 55 60 65 70 75 80 85 90 95
0

50

m/z-->

Abundance Scan 439 (7.372 min): 10M88583.D (-)
49

84

35 8841 7644 72

25 30 35 40 45 50 55 60 65 70 75 80 85 90 95
0

50

m/z-->

Abundance Scan 438 (7.366 min): 10M89310.D
49 84

44

25 30 35 40 45 50 55 60 65 70 75 80 85 90 95
0

50

m/z-->

Abundance Scan 438 (7.366 min): 10M89310.D (-)
49 84

7.30 7.35 7.40

0

500

1000

1500

Time-->

AbundanceIon  84.00 (83.70 to 84.70): 10M89310.D

  7.37

Ion  49.00 (48.70 to 49.70): 10M89310.D

10M89310.D  8260WTR.M      Wed Jul 27 08:53:13 2011      Page 4

Page 96

L11070724 / 514 total pages



2.1.1.4 Standards Data
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      Quantitation Report    (QT Reviewed)

  Data File : C:\MSDCHEM\1\DATA\062411\10M88577.D          Vial: 2
  Acq On    : 24 Jun 2011  10:30                       Operator: TMB
  Sample    : WG368444-02 0.3ug/L STD 8260             Inst    : HPMS10
  Misc      : 1,1 STD46173                             Multiplr: 1.00
  MS Integration Params: RTEINT.P  
Quant Time: Jun 27 09:00:00 2011           Quant Results File: 8260WTR.RES

  Quant Method : C:\MSDCHEM\1\METHODS\8260WTR.M (RTE Integrator)
  Title        : 8260B/624 WT (SOP: OVL MSV01) 6/24/11 HPMS10
  Last Update  : Sat Jun 25 18:52:05 2011
  Response via : Initial Calibration
  DataAcq Meth : 8260WTR            

Internal Standards                R.T. QIon  Response  Conc Units Dev(Min)
-------------------------------------------------------------------------
  1) Fluorobenzene               10.67   96   724859    25.00 ug/L    0.00
 57) Chlorobenzene-d5            14.30  117   549130    25.00 ug/L    0.00
 78) 1,4-Dichlorobenzene-d4      17.10  152   275236    25.00 ug/L    0.00

System Monitoring Compounds                                       
 37) Dibromofluoromethane         0.00  111        0     0.00 ug/L          
  Spiked Amount     25.000   Range  86 - 118    Recovery   =    0.00%#
 43) 1,2-Dichloroethane-d4        0.00   65        0     0.00 ug/L          
  Spiked Amount     25.000   Range  80 - 120    Recovery   =    0.00%#
 58) Toluene-d8                   0.00   98        0     0.00 ug/L          
  Spiked Amount     25.000   Range  88 - 110    Recovery   =    0.00%#
 80) p-Bromofluorobenzene         0.00   95        0     0.00 ug/L          
  Spiked Amount     25.000   Range  86 - 115    Recovery   =    0.00%#

Target Compounds                                                   Qvalue
 33) Chloroform                   9.42   83     4029     0.31 ug/L      84
 84) Bromobenzene                15.97  156     1875     0.24 ug/L      66
 94) 1,4-Dichlorobenzene         17.15  146     5732     0.35 ug/L #    13
 96) 1,2-Dichlorobenzene         17.61  146     3927     0.29 ug/L      89
101) 1,2,3-Trichlorobenzene      20.22  180     2188     0.25 ug/L #    75

-------------------------------------------------------------------------
(#) = qualifier out of range (m) = manual integration
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      Quantitation Report    (QT Reviewed)

  Data File : C:\MSDCHEM\1\DATA\062411\10M88577.D          Vial: 2
  Acq On    : 24 Jun 2011  10:30                       Operator: TMB
  Sample    : WG368444-02 0.3ug/L STD 8260             Inst    : HPMS10
  Misc      : 1,1 STD46173                             Multiplr: 1.00
  MS Integration Params: RTEINT.P  
  Quant Time: Jun 27  9:52 2011              Quant Results File: 8260WTR.RES

  Method       : C:\MSDCHEM\1\METHODS\8260WTR.M (RTE Integrator)
  Title        : 8260B/624 WT (SOP: OVL MSV01) 6/24/11 HPMS10
  Last Update  : Mon Jun 27 09:15:48 2011
  Response via : Initial Calibration
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      Quantitation Report    (QT Reviewed)

  Data File : C:\MSDCHEM\1\DATA\062411\10M88578.D          Vial: 3
  Acq On    : 24 Jun 2011  11:01                       Operator: TMB
  Sample    : WG368444-03 0.4ug/L STD 8260             Inst    : HPMS10
  Misc      : 1,1 STD46173                             Multiplr: 1.00
  MS Integration Params: RTEINT.P  
Quant Time: Jun 27 09:00:18 2011           Quant Results File: 8260WTR.RES

  Quant Method : C:\MSDCHEM\1\METHODS\8260WTR.M (RTE Integrator)
  Title        : 8260B/624 WT (SOP: OVL MSV01) 6/24/11 HPMS10
  Last Update  : Sat Jun 25 18:52:05 2011
  Response via : Initial Calibration
  DataAcq Meth : 8260WTR            

Internal Standards                R.T. QIon  Response  Conc Units Dev(Min)
-------------------------------------------------------------------------
  1) Fluorobenzene               10.67   96   716883    25.00 ug/L    0.00
 57) Chlorobenzene-d5            14.30  117   557128    25.00 ug/L    0.00
 78) 1,4-Dichlorobenzene-d4      17.10  152   283910    25.00 ug/L    0.00

System Monitoring Compounds                                       
 37) Dibromofluoromethane         0.00  111        0     0.00 ug/L          
  Spiked Amount     25.000   Range  86 - 118    Recovery   =    0.00%#
 43) 1,2-Dichloroethane-d4        0.00   65        0     0.00 ug/L          
  Spiked Amount     25.000   Range  80 - 120    Recovery   =    0.00%#
 58) Toluene-d8                   0.00   98        0     0.00 ug/L          
  Spiked Amount     25.000   Range  88 - 110    Recovery   =    0.00%#
 80) p-Bromofluorobenzene         0.00   95        0     0.00 ug/L          
  Spiked Amount     25.000   Range  86 - 115    Recovery   =    0.00%#

Target Compounds                                                   Qvalue
  4) Vinyl Chloride               4.02   62     3642     0.51 ug/L      82
  7) Chloroethane                 5.07   64     2087     0.40 ug/L #    59
  8) Trichlorofluoromethane       5.56  101     4439     0.38 ug/L      89
 14) 1,1-Dichloroethene           6.64   96     2114     0.32 ug/L      84
 23) trans-1,2-Dichloroethene     7.82   96     2834     0.39 ug/L     100
 27) 1,1-Dichloroethane           8.41   63     4823     0.38 ug/L #    80
 31) 2,2-Dichloropropane          9.15   77     4310     0.41 ug/L      94
 32) cis-1,2-Dichloroethene       9.21   96     2677     0.35 ug/L      96
 33) Chloroform                   9.41   83     4987     0.39 ug/L      96
 35) Bromochloromethane           9.64  128     1077     0.31 ug/L      80
 38) 1,1,1-Trichloroethane        9.92   97     3858     0.35 ug/L      89
 40) 1,1-Dichloropropene         10.10   75     2824     0.30 ug/L      80
 41) Carbon Tetrachloride        10.24  117     2930     0.31 ug/L #    91
 45) 1,2-Dichloroethane          10.41   62     2614     0.32 ug/L #    56
 46) Benzene                     10.44   78    12072     0.43 ug/L      96
 47) Trichloroethene             11.15  130     2612     0.34 ug/L      90
 49) 1,2-Dichloropropane         11.34   63     2278     0.34 ug/L      85
 50) Bromodichloromethane        11.63   83     3208     0.36 ug/L #    91
 52) Dibromomethane              11.73   93      982     0.28 ug/L      91
 55) cis-1,3-Dichloropropene     12.24   75     2544     0.48 ug/L #    82
 59) Toluene                     12.63   91     9813     0.35 ug/L      92
 63) 1,1,2-Trichloroethane       12.99   97     1611     0.33 ug/L      94
 65) 1,3-Dichloropropane         13.28   76     2839     0.35 ug/L      81
 66) Tetrachloroethene           13.39  164     2054     0.34 ug/L      90
 67) Dibromochloromethane        13.64  129     1543     0.44 ug/L      82
 68) 1,2-Dibromoethane           13.90  107     1084     0.46 ug/L      96
 69) 1-Chlorohexane              13.94   91     2253     0.47 ug/L      90
 70) Chlorobenzene               14.35  112     7604     0.38 ug/L      99
 71) 1,1,1,2-Tetrachloroethane   14.37  131     2304     0.34 ug/L      96
 72) Ethylbenzene                14.36  106     3132     0.32 ug/L      76
 73) m-,p-Xylene                 14.46  106     8489     0.68 ug/L      73
 74) o-Xylene                    14.97  106     4095     0.34 ug/L      88
 75) Styrene                     15.02  104     5730     0.30 ug/L     100
 77) Isopropylbenzene            15.37  105    10007     0.33 ug/L      93
 79) 1,1,2,2-Tetrachloroethane   15.56   83     1630     0.32 ug/L      94
 83) n-Propylbenzene             15.84   91    12027     0.35 ug/L      87
 84) Bromobenzene                15.98  156     2851     0.36 ug/L      81
 85) 1,3,5-Trimethylbenzene      16.01  105     7810     0.32 ug/L      99
 86) 2-Chlorotoluene             16.10   91     9122     0.42 ug/L      82
 87) 4-Chlorotoluene             16.15   91     9307m    0.44 ug/L        
-------------------------------------------------------------------------
(#) = qualifier out of range (m) = manual integration
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      Quantitation Report    (QT Reviewed)

  Data File : C:\MSDCHEM\1\DATA\062411\10M88578.D          Vial: 3
  Acq On    : 24 Jun 2011  11:01                       Operator: TMB
  Sample    : WG368444-03 0.4ug/L STD 8260             Inst    : HPMS10
  Misc      : 1,1 STD46173                             Multiplr: 1.00
  MS Integration Params: RTEINT.P  
Quant Time: Jun 27 09:00:18 2011           Quant Results File: 8260WTR.RES

  Quant Method : C:\MSDCHEM\1\METHODS\8260WTR.M (RTE Integrator)
  Title        : 8260B/624 WT (SOP: OVL MSV01) 6/24/11 HPMS10
  Last Update  : Sat Jun 25 18:52:05 2011
  Response via : Initial Calibration
  DataAcq Meth : 8260WTR            

     Compound                     R.T. QIon  Response  Conc Unit   Qvalue
-------------------------------------------------------------------------
 89) tert-Butylbenzene           16.44  134     1810     0.33 ug/L #    75
 90) 1,2,4-Trimethylbenzene      16.49  105     8175     0.32 ug/L      80
 91) sec-Butylbenzene            16.69  105    11141     0.36 ug/L      87
 92) p-Isopropyltoluene          16.83  119     8048     0.31 ug/L      99
 93) 1,3-Dichlorobenzene         17.03  146     5720     0.37 ug/L      94
 94) 1,4-Dichlorobenzene         17.14  146     6966     0.41 ug/L #    68
 95) n-Butylbenzene              17.33   91     7332     0.31 ug/L #    84
 96) 1,2-Dichlorobenzene         17.61  146     5119     0.36 ug/L      94
 98) 1,2,4-Trichlorobenzene      19.58  180     3708     0.35 ug/L      95
 99) Hexachlorobutadiene         19.71  225     1676     0.35 ug/L      90
100) Naphthalene                 19.96  128     5493     0.31 ug/L #    66
101) 1,2,3-Trichlorobenzene      20.24  180     3464     0.38 ug/L      84

-------------------------------------------------------------------------
(#) = qualifier out of range (m) = manual integration
10M88578.D  8260WTR.M      Mon Jun 27 16:05:39 2011      Page 2
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      Quantitation Report    (QT Reviewed)

  Data File : C:\MSDCHEM\1\DATA\062411\10M88578.D          Vial: 3
  Acq On    : 24 Jun 2011  11:01                       Operator: TMB
  Sample    : WG368444-03 0.4ug/L STD 8260             Inst    : HPMS10
  Misc      : 1,1 STD46173                             Multiplr: 1.00
  MS Integration Params: RTEINT.P  
  Quant Time: Jun 27 16:05 2011              Quant Results File: 8260WTR.RES

  Method       : C:\MSDCHEM\1\METHODS\8260WTR.M (RTE Integrator)
  Title        : 8260B/624 WT (SOP: OVL MSV01) 6/24/11 HPMS10
  Last Update  : Mon Jun 27 10:13:52 2011
  Response via : Initial Calibration
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Quantitation Report (Qedit)

  Data File : C:\MSDCHEM\1\DATA\062411\10M88578.D          Vial: 3
  Acq On    : 24 Jun 2011  11:01                       Operator: TMB
  Sample    : WG368444-03 0.4ug/L STD 8260             Inst    : HPMS10
  Misc      : 1,1 STD46173                             Multiplr: 1.00
  MS Integration Params: RTEINT.P  
  Quant Time: Jun 24 11:23 2011              Quant Results File: temp.res

  Method       : C:\MSDCHEM\1\METHODS\8260WTR.M (RTE Integrator)
  Title        : 8260B/624 WT (SOP: OVL MSV01) 6/24/11 HPMS10
  Last Update  : Fri Jun 24 11:03:03 2011
  Response via : Single Level Calibration
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Quantitation Report (Qedit)

  Data File : C:\MSDCHEM\1\DATA\062411\10M88578.D          Vial: 3
  Acq On    : 24 Jun 2011  11:01                       Operator: TMB
  Sample    : WG368444-03 0.4ug/L STD 8260             Inst    : HPMS10
  Misc      : 1,1 STD46173                             Multiplr: 1.00
  MS Integration Params: RTEINT.P  
  Quant Time: Jun 27 16:05 2011              Quant Results File: temp.res

  Method       : C:\MSDCHEM\1\METHODS\8260WTR.M (RTE Integrator)
  Title        : 8260B/624 WT (SOP: OVL MSV01) 6/24/11 HPMS10
  Last Update  : Mon Jun 27 10:13:52 2011
  Response via : Multiple Level Calibration
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      Quantitation Report    (QT Reviewed)

  Data File : C:\MSDCHEM\1\DATA\062411\10M88580.D          Vial: 5
  Acq On    : 24 Jun 2011  12:05                       Operator: TMB
  Sample    : WG368444-05 2ug/L STD 8260               Inst    : HPMS10
  Misc      : 1,1 STD46173                             Multiplr: 1.00
  MS Integration Params: RTEINT.P  
Quant Time: Jun 27 10:07:24 2011           Quant Results File: 8260WTR.RES

  Quant Method : C:\MSDCHEM\1\METHODS\8260WTR.M (RTE Integrator)
  Title        : 8260B/624 WT (SOP: OVL MSV01) 6/24/11 HPMS10
  Last Update  : Mon Jun 27 10:07:08 2011
  Response via : Initial Calibration
  DataAcq Meth : 8260WTR            

Internal Standards                R.T. QIon  Response  Conc Units Dev(Min)
-------------------------------------------------------------------------
  1) Fluorobenzene               10.67   96   706624    25.00 ug/L    0.00
 57) Chlorobenzene-d5            14.30  117   562112    25.00 ug/L    0.00
 78) 1,4-Dichlorobenzene-d4      17.10  152   287307    25.00 ug/L    0.00

System Monitoring Compounds                                       
 37) Dibromofluoromethane         9.68  111     6228     0.95 ug/L    0.00  
  Spiked Amount     25.000   Range  86 - 118    Recovery   =    3.80%#
 43) 1,2-Dichloroethane-d4       10.29   65     6263     1.02 ug/L    0.00  
  Spiked Amount     25.000   Range  80 - 120    Recovery   =    4.08%#
 58) Toluene-d8                  12.53   98    22563     0.93 ug/L    0.00  
  Spiked Amount     25.000   Range  88 - 110    Recovery   =    3.72%#
 80) p-Bromofluorobenzene        15.70   95     7954     0.93 ug/L    0.00  
  Spiked Amount     25.000   Range  86 - 115    Recovery   =    3.72%#

Target Compounds                                                   Qvalue
  2) Dichlorodifluoromethane      3.30   85    19185     2.11 ug/L      96
  3) Chloromethane                3.78   50    19547     2.17 ug/L      98
  4) Vinyl Chloride               4.01   62    14823     2.09 ug/L      97
  5) 1,3-Butadiene                4.07   54    13950     1.48 ug/L #    75
  6) Bromomethane                 4.92   94    12670     2.19 ug/L      98
  7) Chloroethane                 5.08   64    10420     2.04 ug/L      99
  8) Trichlorofluoromethane       5.56  101    23559     2.07 ug/L      94
  9) Diethyl ether                6.07   59   124314    25.64 ug/L      99
 10) Isoprene                     6.12   67    19190     1.99 ug/L      98
 12) 1,1,2-Trichloro-1,2,2-Trif   6.32  101    14597     2.07 ug/L      96
 14) 1,1-Dichloroethene           6.64   96    13715     2.09 ug/L      95
 15) Tert-Butyl Alcohol           6.72   59    21365    52.24 ug/L      95
 16) Dimethyl Sulfide             6.88   62    15294     1.96 ug/L      97
 17) Iodomethane                  7.13  142    16453     1.64 ug/L      99
 18) Methyl acetate               7.14   43     7743     1.90 ug/L      83
 19) Methylene Chloride           7.38   84    15440     2.14 ug/L     100
 20) Carbon Disulfide             7.44   76    42825     2.06 ug/L      99
 22) Methyl Tert Butyl Ether      7.59   73    31769     2.12 ug/L      98
 23) trans-1,2-Dichloroethene     7.82   96    14659     2.05 ug/L      96
 24) n-Hexane                     7.89   57    15787     2.00 ug/L      96
 25) Diisopropyl ether            8.21   45   568766    25.55 ug/L     100
 27) 1,1-Dichloroethane           8.41   63    25240     2.03 ug/L      99
 28) Ethyl-Tert-Butyl ether       8.75   59   508423    25.82 ug/L     100
 30) Propionitrile                9.05   54    11068    21.31 ug/L      96
 31) 2,2-Dichloropropane          9.14   77    21136     2.02 ug/L      95
 32) cis-1,2-Dichloroethene       9.21   96    14880     1.98 ug/L      93
 33) Chloroform                   9.41   83    25243     2.02 ug/L      99
 34) 1-Bromopropane               9.55  122     2741     1.86 ug/L      98
 35) Bromochloromethane           9.64  128     7093     2.06 ug/L      97
 36) Tetrahydrofuran              9.65   42    30535    25.50 ug/L      96
 38) 1,1,1-Trichloroethane        9.91   97    22408     2.09 ug/L      98
 39) Cyclohexane                  9.95   56    22598     2.07 ug/L      95
 40) 1,1-Dichloropropene         10.10   75    19908     2.16 ug/L      88
 41) Carbon Tetrachloride        10.25  117    19560     2.07 ug/L      99
 42) Tert-Amyl-Methyl ether      10.19   73   421910    25.60 ug/L      98
 45) 1,2-Dichloroethane          10.40   62    16584     2.09 ug/L      97
 46) Benzene                     10.44   78    58228     2.10 ug/L      97
 47) Trichloroethene             11.15  130    16354     2.14 ug/L      96
 48) Methylcyclohexane           11.23   83    22051     2.01 ug/L      96
 49) 1,2-Dichloropropane         11.34   63    14148     2.12 ug/L      99
-------------------------------------------------------------------------
(#) = qualifier out of range (m) = manual integration
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      Quantitation Report    (QT Reviewed)

  Data File : C:\MSDCHEM\1\DATA\062411\10M88580.D          Vial: 5
  Acq On    : 24 Jun 2011  12:05                       Operator: TMB
  Sample    : WG368444-05 2ug/L STD 8260               Inst    : HPMS10
  Misc      : 1,1 STD46173                             Multiplr: 1.00
  MS Integration Params: RTEINT.P  
Quant Time: Jun 27 10:07:24 2011           Quant Results File: 8260WTR.RES

  Quant Method : C:\MSDCHEM\1\METHODS\8260WTR.M (RTE Integrator)
  Title        : 8260B/624 WT (SOP: OVL MSV01) 6/24/11 HPMS10
  Last Update  : Mon Jun 27 10:07:08 2011
  Response via : Initial Calibration
  DataAcq Meth : 8260WTR            

     Compound                     R.T. QIon  Response  Conc Unit   Qvalue
-------------------------------------------------------------------------
 50) Bromodichloromethane        11.63   83    17068     1.96 ug/L      96
 52) Dibromomethane              11.73   93     7474     2.14 ug/L      97
 53) 2-Chloroethyl Vinyl Ether   11.92   63     3030     2.22 ug/L      82
 55) cis-1,3-Dichloropropene     12.23   75    17631     1.94 ug/L      96
 59) Toluene                     12.63   91    55665     1.96 ug/L      99
 60) Ethyl Methacrylate          12.71   69     5576     1.92 ug/L #    72
 61) Paraldehyde                 12.71   89     1569    27.76 ug/L      43
 62) trans-1,3-Dichloropropene   12.79   75    14587     1.79 ug/L      85
 63) 1,1,2-Trichloroethane       12.99   97    10159     2.05 ug/L      94
 65) 1,3-Dichloropropane         13.28   76    15760     1.91 ug/L      94
 66) Tetrachloroethene           13.39  164    11912     1.97 ug/L      99
 67) Dibromochloromethane        13.64  129    11934     1.96 ug/L      98
 68) 1,2-Dibromoethane           13.89  107     8626     2.00 ug/L      93
 69) 1-Chlorohexane              13.95   91    15633     1.83 ug/L      97
 70) Chlorobenzene               14.34  112    40563     2.02 ug/L      98
 71) 1,1,1,2-Tetrachloroethane   14.37  131    13685     1.98 ug/L      99
 72) Ethylbenzene                14.36  106    18245     1.87 ug/L      94
 73) m-,p-Xylene                 14.45  106    52251     4.16 ug/L      96
 74) o-Xylene                    14.97  106    22433     1.86 ug/L      88
 75) Styrene                     15.01  104    33919     1.76 ug/L      98
 76) Bromoform                   15.48  173     6780     2.07 ug/L      90
 77) Isopropylbenzene            15.37  105    61092     2.00 ug/L      94
 79) 1,1,2,2-Tetrachloroethane   15.56   83    10456     2.00 ug/L      98
 81) 1,2,3-Trichloropropane      15.74  110     3031     2.13 ug/L      46
 82) trans-1,4-Dichloro-2-Buten  15.79   53     2334     1.68 ug/L #     2
 83) n-Propylbenzene             15.84   91    68148     1.95 ug/L      96
 84) Bromobenzene                15.98  156    16430     2.04 ug/L     100
 85) 1,3,5-Trimethylbenzene      16.01  105    48090     1.95 ug/L      99
 86) 2-Chlorotoluene             16.10   91    45356     2.06 ug/L      86
 87) 4-Chlorotoluene             16.14   91    47916     2.23 ug/L      94
 88) a-Methylstyrene             16.39  118    24946     1.71 ug/L      89
 89) tert-Butylbenzene           16.43  134    10729     1.94 ug/L      78
 90) 1,2,4-Trimethylbenzene      16.48  105    50184     1.97 ug/L     100
 91) sec-Butylbenzene            16.69  105    62004     1.99 ug/L      96
 92) p-Isopropyltoluene          16.83  119    51513     1.96 ug/L     100
 93) 1,3-Dichlorobenzene         17.03  146    31354     2.01 ug/L      96
 94) 1,4-Dichlorobenzene         17.14  146    34185     2.01 ug/L      85
 95) n-Butylbenzene              17.32   91    45011     1.91 ug/L      96
 96) 1,2-Dichlorobenzene         17.61  146    28912     2.02 ug/L      95
 97) 1,2-Dibromo-3-Chloropropan  18.53  157     1653     1.63 ug/L      98
 98) 1,2,4-Trichlorobenzene      19.58  180    19853     1.85 ug/L      97
 99) Hexachlorobutadiene         19.71  225     9816     2.01 ug/L      99
100) Naphthalene                 19.94  128    33462     1.88 ug/L      93
101) 1,2,3-Trichlorobenzene      20.23  180    17638     1.92 ug/L      98

-------------------------------------------------------------------------
(#) = qualifier out of range (m) = manual integration
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      Quantitation Report    (QT Reviewed)

  Data File : C:\MSDCHEM\1\DATA\062411\10M88580.D          Vial: 5
  Acq On    : 24 Jun 2011  12:05                       Operator: TMB
  Sample    : WG368444-05 2ug/L STD 8260               Inst    : HPMS10
  Misc      : 1,1 STD46173                             Multiplr: 1.00
  MS Integration Params: RTEINT.P  
  Quant Time: Jun 27 10:11 2011              Quant Results File: 8260WTR.RES

  Method       : C:\MSDCHEM\1\METHODS\8260WTR.M (RTE Integrator)
  Title        : 8260B/624 WT (SOP: OVL MSV01) 6/24/11 HPMS10
  Last Update  : Mon Jun 27 10:07:08 2011
  Response via : Initial Calibration
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Abundance TIC: 10M88580.D
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      Quantitation Report    (QT Reviewed)

  Data File : C:\MSDCHEM\1\DATA\062411\10M88582.D          Vial: 7
  Acq On    : 24 Jun 2011  13:11                       Operator: TMB
  Sample    : WG368444-07 20ug/L STD 8260              Inst    : HPMS10
  Misc      : 1,1 STD46173                             Multiplr: 1.00
  MS Integration Params: RTEINT.P  
Quant Time: Jun 27 09:03:01 2011           Quant Results File: 8260WTR.RES

  Quant Method : C:\MSDCHEM\1\METHODS\8260WTR.M (RTE Integrator)
  Title        : 8260B/624 WT (SOP: OVL MSV01) 6/24/11 HPMS10
  Last Update  : Sat Jun 25 18:52:05 2011
  Response via : Initial Calibration
  DataAcq Meth : 8260WTR            

Internal Standards                R.T. QIon  Response  Conc Units Dev(Min)
-------------------------------------------------------------------------
  1) Fluorobenzene               10.66   96   708985    25.00 ug/L    0.00
 57) Chlorobenzene-d5            14.30  117   535423    25.00 ug/L    0.00
 78) 1,4-Dichlorobenzene-d4      17.11  152   287534    25.00 ug/L    0.00

System Monitoring Compounds                                       
 37) Dibromofluoromethane         9.68  111    67971    10.33 ug/L    0.00  
  Spiked Amount     25.000   Range  86 - 118    Recovery   =   41.32%#
 43) 1,2-Dichloroethane-d4       10.29   65    62972    10.17 ug/L    0.00  
  Spiked Amount     25.000   Range  80 - 120    Recovery   =   40.68%#
 58) Toluene-d8                  12.54   98   242114    10.52 ug/L    0.00  
  Spiked Amount     25.000   Range  88 - 110    Recovery   =   42.08%#
 80) p-Bromofluorobenzene        15.69   95    90258    10.49 ug/L    0.00  
  Spiked Amount     25.000   Range  86 - 115    Recovery   =   41.96%#

Target Compounds                                                   Qvalue
  2) Dichlorodifluoromethane      3.30   85   185282    20.28 ug/L      99
  3) Chloromethane                3.78   50   177184    19.61 ug/L     100
  4) Vinyl Chloride               4.01   62   139904    19.70 ug/L      99
  5) 1,3-Butadiene                4.06   54    82711    20.12 ug/L      98
  6) Bromomethane                 4.92   94   105889    18.27 ug/L     100
  7) Chloroethane                 5.07   64   105000    20.47 ug/L      98
  8) Trichlorofluoromethane       5.56  101   231192    20.26 ug/L      98
  9) Diethyl ether                6.07   59   404713    83.18 ug/L      99
 10) Isoprene                     6.11   67   188461    19.50 ug/L      99
 11) Acrolein                     6.31   56    18326    39.61 ug/L      99
 12) 1,1,2-Trichloro-1,2,2-Trif   6.32  101   145656    20.57 ug/L      96
 13) Acetone                      6.40   43    27498    22.22 ug/L #   100
 14) 1,1-Dichloroethene           6.63   96   133091    20.22 ug/L     100
 15) Tert-Butyl Alcohol           6.72   59    65963   160.76 ug/L      96
 16) Dimethyl Sulfide             6.88   62   156144    19.99 ug/L      98
 17) Iodomethane                  7.13  142   212871    21.14 ug/L     100
 18) Methyl acetate               7.13   43    81262    19.85 ug/L      98
 19) Methylene Chloride           7.38   84   144455    19.96 ug/L      99
 20) Carbon Disulfide             7.43   76   408244    19.53 ug/L      99
 21) Acrylonitrile                7.56   53    32364    20.24 ug/L      96
 22) Methyl Tert Butyl Ether      7.58   73   292814    19.46 ug/L      99
 23) trans-1,2-Dichloroethene     7.82   96   144330    20.08 ug/L     100
 24) n-Hexane                     7.88   57   154291    19.45 ug/L     100
 25) Diisopropyl ether            8.20   45  1845523    82.64 ug/L     100
 26) Vinyl Acetate                8.38   43    90338    19.36 ug/L      98
 27) 1,1-Dichloroethane           8.41   63   251654    20.18 ug/L     100
 28) Ethyl-Tert-Butyl ether       8.75   59  1627372    82.36 ug/L     100
 29) 2-Butanone                   8.94   43    30083    18.93 ug/L      93
 30) Propionitrile                9.04   54    43083    82.66 ug/L      97
 31) 2,2-Dichloropropane          9.14   77   211861    20.14 ug/L      99
 32) cis-1,2-Dichloroethene       9.22   96   156271    20.73 ug/L      98
 33) Chloroform                   9.41   83   252235    20.10 ug/L     100
 34) 1-Bromopropane               9.54  122    31617    21.37 ug/L      98
 35) Bromochloromethane           9.63  128    71958    20.83 ug/L      97
 36) Tetrahydrofuran              9.65   42   100044    83.27 ug/L     100
 38) 1,1,1-Trichloroethane        9.91   97   221743    20.58 ug/L     100
 39) Cyclohexane                  9.95   56   216779    19.79 ug/L      99
 40) 1,1-Dichloropropene         10.10   75   195081    21.08 ug/L      99
 41) Carbon Tetrachloride        10.24  117   198174    20.93 ug/L      98
 42) Tert-Amyl-Methyl ether      10.19   73  1374643    83.13 ug/L      99
-------------------------------------------------------------------------
(#) = qualifier out of range (m) = manual integration
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      Quantitation Report    (QT Reviewed)

  Data File : C:\MSDCHEM\1\DATA\062411\10M88582.D          Vial: 7
  Acq On    : 24 Jun 2011  13:11                       Operator: TMB
  Sample    : WG368444-07 20ug/L STD 8260              Inst    : HPMS10
  Misc      : 1,1 STD46173                             Multiplr: 1.00
  MS Integration Params: RTEINT.P  
Quant Time: Jun 27 09:03:01 2011           Quant Results File: 8260WTR.RES

  Quant Method : C:\MSDCHEM\1\METHODS\8260WTR.M (RTE Integrator)
  Title        : 8260B/624 WT (SOP: OVL MSV01) 6/24/11 HPMS10
  Last Update  : Sat Jun 25 18:52:05 2011
  Response via : Initial Calibration
  DataAcq Meth : 8260WTR            

     Compound                     R.T. QIon  Response  Conc Unit   Qvalue
-------------------------------------------------------------------------
 45) 1,2-Dichloroethane          10.41   62   167346    21.00 ug/L      99
 46) Benzene                     10.44   78   549837    19.78 ug/L     100
 47) Trichloroethene             11.15  130   158608    20.70 ug/L      99
 48) Methylcyclohexane           11.23   83   213863    19.44 ug/L      99
 49) 1,2-Dichloropropane         11.35   63   139821    20.85 ug/L     100
 50) Bromodichloromethane        11.64   83   184447    21.06 ug/L      98
 51) 1,4-Dioxane                 11.62   88     6758   164.92 ug/L      89
 52) Dibromomethane              11.72   93    75033    21.41 ug/L     100
 53) 2-Chloroethyl Vinyl Ether   11.90   63    60243    19.24 ug/L      98
 54) 4-Methyl-2-Pentanone        11.93   58    29367    20.32 ug/L      95
 55) cis-1,3-Dichloropropene     12.23   75   203515    19.80 ug/L     100
 56) Dimethyl Disulfide          12.47   79   108639    19.60 ug/L      99
 59) Toluene                     12.63   91   585005    21.63 ug/L      99
 60) Ethyl Methacrylate          12.69   69   109778    18.56 ug/L      99
 61) Paraldehyde                 12.72   89     7346    82.31 ug/L      63
 62) trans-1,3-Dichloropropene   12.78   75   171566    22.09 ug/L      99
 63) 1,1,2-Trichloroethane       12.99   97   103565    21.94 ug/L      99
 64) 2-Hexanone                  12.93   43    37901    17.50 ug/L      84
 65) 1,3-Dichloropropane         13.27   76   175065    22.22 ug/L      98
 66) Tetrachloroethene           13.39  164   121932    21.19 ug/L     100
 67) Dibromochloromethane        13.64  129   131110    20.35 ug/L      99
 68) 1,2-Dibromoethane           13.88  107    89873    19.62 ug/L      99
 69) 1-Chlorohexane              13.94   91   182560    19.77 ug/L      98
 70) Chlorobenzene               14.34  112   398717    20.84 ug/L      99
 71) 1,1,1,2-Tetrachloroethane   14.37  131   141170    21.49 ug/L      99
 72) Ethylbenzene                14.37  106   201785    21.77 ug/L      97
 73) m-,p-Xylene                 14.45  106   501859    41.91 ug/L      97
 74) o-Xylene                    14.98  106   247912    21.63 ug/L      98
 75) Styrene                     15.01  104   411719    22.40 ug/L      99
 76) Bromoform                   15.48  173    79239    19.78 ug/L      99
 77) Isopropylbenzene            15.36  105   625381    21.45 ug/L     100
 79) 1,1,2,2-Tetrachloroethane   15.56   83   110227    21.08 ug/L     100
 81) 1,2,3-Trichloropropane      15.74  110    32258    20.32 ug/L      54
 82) trans-1,4-Dichloro-2-Buten  15.78   53    26984    19.37 ug/L #    37
 83) n-Propylbenzene             15.83   91   747452    21.40 ug/L      99
 84) Bromobenzene                15.97  156   171209    21.29 ug/L      99
 85) 1,3,5-Trimethylbenzene      16.00  105   533174    21.62 ug/L      99
 86) 2-Chlorotoluene             16.09   91   453685    20.55 ug/L      88
 87) 4-Chlorotoluene             16.13   91   475688    22.08 ug/L #    38
 88) a-Methylstyrene             16.38  118   303720    20.82 ug/L      98
 89) tert-Butylbenzene           16.43  134   117353    21.18 ug/L      89
 90) 1,2,4-Trimethylbenzene      16.49  105   541446    21.24 ug/L     100
 91) sec-Butylbenzene            16.68  105   649636    20.82 ug/L      99
 92) p-Isopropyltoluene          16.83  119   556456    21.15 ug/L      99
 93) 1,3-Dichlorobenzene         17.02  146   321746    20.62 ug/L      99
 94) 1,4-Dichlorobenzene         17.15  146   332575    19.51 ug/L      99
 95) n-Butylbenzene              17.32   91   511020    21.66 ug/L     100
 96) 1,2-Dichlorobenzene         17.60  146   301403    21.04 ug/L      99
 97) 1,2-Dibromo-3-Chloropropan  18.52  157    21182    20.91 ug/L     100
 98) 1,2,4-Trichlorobenzene      19.58  180   224453    20.91 ug/L      98
 99) Hexachlorobutadiene         19.71  225   100102    20.44 ug/L      99
100) Naphthalene                 19.93  128   384342    21.56 ug/L     100
101) 1,2,3-Trichlorobenzene      20.22  180   193687    21.03 ug/L     100

-------------------------------------------------------------------------
(#) = qualifier out of range (m) = manual integration
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      Quantitation Report    (QT Reviewed)

  Data File : C:\MSDCHEM\1\DATA\062411\10M88582.D          Vial: 7
  Acq On    : 24 Jun 2011  13:11                       Operator: TMB
  Sample    : WG368444-07 20ug/L STD 8260              Inst    : HPMS10
  Misc      : 1,1 STD46173                             Multiplr: 1.00
  MS Integration Params: RTEINT.P  
  Quant Time: Jun 27 10:13 2011              Quant Results File: 8260WTR.RES

  Method       : C:\MSDCHEM\1\METHODS\8260WTR.M (RTE Integrator)
  Title        : 8260B/624 WT (SOP: OVL MSV01) 6/24/11 HPMS10
  Last Update  : Mon Jun 27 10:07:08 2011
  Response via : Initial Calibration
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Quantitation Report (Qedit)

  Data File : C:\MSDCHEM\1\DATA\062411\10M88582.D          Vial: 7
  Acq On    : 24 Jun 2011  13:11                       Operator: TMB
  Sample    : WG368444-07 20ug/L STD 8260              Inst    : HPMS10
  Misc      : 1,1 STD46173                             Multiplr: 1.00
  MS Integration Params: RTEINT.P  
  Quant Time: Jun 24 13:55 2011              Quant Results File: temp.res

  Method       : C:\MSDCHEM\1\METHODS\8260WTR.M (RTE Integrator)
  Title        : 8260B/624 WT (SOP: OVL MSV01) 6/24/11 HPMS10
  Last Update  : Fri Jun 24 13:55:49 2011
  Response via : Multiple Level Calibration
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Quantitation Report (Qedit)

  Data File : C:\MSDCHEM\1\DATA\062411\10M88582.D          Vial: 7
  Acq On    : 24 Jun 2011  13:11                       Operator: TMB
  Sample    : WG368444-07 20ug/L STD 8260              Inst    : HPMS10
  Misc      : 1,1 STD46173                             Multiplr: 1.00
  MS Integration Params: RTEINT.P  
  Quant Time: Jun 24 13:56 2011              Quant Results File: temp.res

  Method       : C:\MSDCHEM\1\METHODS\8260WTR.M (RTE Integrator)
  Title        : 8260B/624 WT (SOP: OVL MSV01) 6/24/11 HPMS10
  Last Update  : Fri Jun 24 13:55:49 2011
  Response via : Multiple Level Calibration
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      Quantitation Report    (QT Reviewed)

  Data File : C:\MSDCHEM\1\DATA\062411\10M88583.D          Vial: 8
  Acq On    : 24 Jun 2011  13:42                       Operator: TMB
  Sample    : WG368444-08 50ug/L STD 8260              Inst    : HPMS10
  Misc      : 1,1 STD46173                             Multiplr: 1.00
  MS Integration Params: RTEINT.P  
Quant Time: Jun 27 09:03:28 2011           Quant Results File: 8260WTR.RES

  Quant Method : C:\MSDCHEM\1\METHODS\8260WTR.M (RTE Integrator)
  Title        : 8260B/624 WT (SOP: OVL MSV01) 6/24/11 HPMS10
  Last Update  : Sat Jun 25 18:52:05 2011
  Response via : Initial Calibration
  DataAcq Meth : 8260WTR            

Internal Standards                R.T. QIon  Response  Conc Units Dev(Min)
-------------------------------------------------------------------------
  1) Fluorobenzene               10.67   96   724900    25.00 ug/L    0.00
 57) Chlorobenzene-d5            14.30  117   562938    25.00 ug/L    0.00
 78) 1,4-Dichlorobenzene-d4      17.10  152   294530    25.00 ug/L    0.00

System Monitoring Compounds                                       
 37) Dibromofluoromethane         9.68  111   178648    26.56 ug/L    0.00  
  Spiked Amount     25.000   Range  86 - 118    Recovery   =  106.24% 
 43) 1,2-Dichloroethane-d4       10.29   65   166365    26.28 ug/L    0.00  
  Spiked Amount     25.000   Range  80 - 120    Recovery   =  105.12% 
 58) Toluene-d8                  12.53   98   621843    25.70 ug/L    0.00  
  Spiked Amount     25.000   Range  88 - 110    Recovery   =  102.80% 
 80) p-Bromofluorobenzene        15.70   95   235086    26.68 ug/L    0.00  
  Spiked Amount     25.000   Range  86 - 115    Recovery   =  106.72% 

Target Compounds                                                   Qvalue
  2) Dichlorodifluoromethane      3.30   85   469599    50.27 ug/L     100
  3) Chloromethane                3.77   50   443364    48.00 ug/L     100
  4) Vinyl Chloride               4.00   62   354251    48.78 ug/L     100
  5) 1,3-Butadiene                4.05   54   202662    52.95 ug/L     100
  6) Bromomethane                 4.91   94   257569    43.47 ug/L     100
  7) Chloroethane                 5.07   64   270329    51.53 ug/L     100
  8) Trichlorofluoromethane       5.55  101   591562    50.71 ug/L     100
  9) Diethyl ether                6.07   59   497631   100.03 ug/L     100
 10) Isoprene                     6.11   67   508544    51.46 ug/L     100
 11) Acrolein                     6.31   56    49536   104.71 ug/L     100
 12) 1,1,2-Trichloro-1,2,2-Trif   6.32  101   366972    50.68 ug/L     100
 13) Acetone                      6.40   43    62331    49.25 ug/L #   100
 14) 1,1-Dichloroethene           6.63   96   346470    51.48 ug/L     100
 15) Tert-Butyl Alcohol           6.72   59    78282   186.60 ug/L     100
 16) Dimethyl Sulfide             6.88   62   406769    50.93 ug/L     100
 17) Iodomethane                  7.12  142   568940    55.27 ug/L     100
 18) Methyl acetate               7.12   43   217574    51.97 ug/L     100
 19) Methylene Chloride           7.37   84   369075    49.87 ug/L     100
 20) Carbon Disulfide             7.43   76  1068906    50.01 ug/L     100
 21) Acrylonitrile                7.56   53    87183    53.33 ug/L     100
 22) Methyl Tert Butyl Ether      7.58   73   768638    49.97 ug/L     100
 23) trans-1,2-Dichloroethene     7.82   96   370533    50.41 ug/L     100
 24) n-Hexane                     7.89   57   417220    51.43 ug/L     100
 25) Diisopropyl ether            8.21   45  2305250   100.96 ug/L     100
 26) Vinyl Acetate                8.38   43   282976    46.52 ug/L      99
 27) 1,1-Dichloroethane           8.41   63   647554    50.78 ug/L     100
 28) Ethyl-Tert-Butyl ether       8.76   59  2029012   100.43 ug/L     100
 29) 2-Butanone                   8.93   43    81362    50.08 ug/L     100
 30) Propionitrile                9.04   54    55717   104.55 ug/L     100
 31) 2,2-Dichloropropane          9.15   77   554799    51.59 ug/L     100
 32) cis-1,2-Dichloroethene       9.21   96   407152    52.82 ug/L     100
 33) Chloroform                   9.41   83   645683    50.32 ug/L     100
 34) 1-Bromopropane               9.53  122    81022    53.56 ug/L     100
 35) Bromochloromethane           9.63  128   188323    53.32 ug/L     100
 36) Tetrahydrofuran              9.65   42   125143   101.87 ug/L     100
 38) 1,1,1-Trichloroethane        9.92   97   574640    52.16 ug/L     100
 39) Cyclohexane                  9.95   56   571958    51.06 ug/L     100
 40) 1,1-Dichloropropene         10.10   75   498949    52.73 ug/L     100
 41) Carbon Tetrachloride        10.24  117   517063    53.41 ug/L     100
 42) Tert-Amyl-Methyl ether      10.18   73  1676011    99.13 ug/L     100
-------------------------------------------------------------------------
(#) = qualifier out of range (m) = manual integration
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      Quantitation Report    (QT Reviewed)

  Data File : C:\MSDCHEM\1\DATA\062411\10M88583.D          Vial: 8
  Acq On    : 24 Jun 2011  13:42                       Operator: TMB
  Sample    : WG368444-08 50ug/L STD 8260              Inst    : HPMS10
  Misc      : 1,1 STD46173                             Multiplr: 1.00
  MS Integration Params: RTEINT.P  
Quant Time: Jun 27 09:03:28 2011           Quant Results File: 8260WTR.RES

  Quant Method : C:\MSDCHEM\1\METHODS\8260WTR.M (RTE Integrator)
  Title        : 8260B/624 WT (SOP: OVL MSV01) 6/24/11 HPMS10
  Last Update  : Sat Jun 25 18:52:05 2011
  Response via : Initial Calibration
  DataAcq Meth : 8260WTR            

     Compound                     R.T. QIon  Response  Conc Unit   Qvalue
-------------------------------------------------------------------------
 45) 1,2-Dichloroethane          10.40   62   430684    52.87 ug/L     100
 46) Benzene                     10.44   78  1409126    49.57 ug/L     100
 47) Trichloroethene             11.15  130   410606    52.40 ug/L     100
 48) Methylcyclohexane           11.23   83   576934    51.29 ug/L     100
 49) 1,2-Dichloropropane         11.34   63   357864    52.19 ug/L     100
 50) Bromodichloromethane        11.63   83   476096    53.17 ug/L     100
 51) 1,4-Dioxane                 11.61   88     8518   203.30 ug/L     100
 52) Dibromomethane              11.71   93   193783    54.08 ug/L     100
 53) 2-Chloroethyl Vinyl Ether   11.90   63   165890    49.60 ug/L     100
 54) 4-Methyl-2-Pentanone        11.92   58    77585    52.51 ug/L     100
 55) cis-1,3-Dichloropropene     12.22   75   533470    50.39 ug/L     100
 56) Dimethyl Disulfide          12.48   79   312712    55.19 ug/L     100
 59) Toluene                     12.62   91  1495615    52.59 ug/L     100
 60) Ethyl Methacrylate          12.70   69   322890    50.00 ug/L     100
 61) Paraldehyde                 12.71   89     9392    97.11 ug/L     100
 62) trans-1,3-Dichloropropene   12.78   75   452007    55.36 ug/L     100
 63) 1,1,2-Trichloroethane       12.99   97   259159    52.21 ug/L     100
 64) 2-Hexanone                  12.92   43   119857    49.77 ug/L     100
 65) 1,3-Dichloropropane         13.27   76   445202    53.76 ug/L     100
 66) Tetrachloroethene           13.39  164   319410    52.79 ug/L     100
 67) Dibromochloromethane        13.64  129   341877    50.15 ug/L     100
 68) 1,2-Dibromoethane           13.89  107   239109    49.30 ug/L     100
 69) 1-Chlorohexane              13.94   91   496556    50.77 ug/L     100
 70) Chlorobenzene               14.34  112  1024226    50.92 ug/L     100
 71) 1,1,1,2-Tetrachloroethane   14.37  131   369933    53.55 ug/L     100
 72) Ethylbenzene                14.36  106   529557    54.33 ug/L     100
 73) m-,p-Xylene                 14.44  106  1314763   104.43 ug/L     100
 74) o-Xylene                    14.97  106   643844    53.42 ug/L     100
 75) Styrene                     15.00  104  1092480    56.54 ug/L     100
 76) Bromoform                   15.48  173   212609    49.71 ug/L     100
 77) Isopropylbenzene            15.36  105  1626121    53.05 ug/L     100
 79) 1,1,2,2-Tetrachloroethane   15.56   83   283468    52.92 ug/L     100
 81) 1,2,3-Trichloropropane      15.75  110    82769    50.52 ug/L      99
 82) trans-1,4-Dichloro-2-Buten  15.78   53    74395    52.13 ug/L     100
 83) n-Propylbenzene             15.83   91  1922134    53.72 ug/L     100
 84) Bromobenzene                15.96  156   440145    53.42 ug/L     100
 85) 1,3,5-Trimethylbenzene      16.01  105  1374486    54.41 ug/L     100
 86) 2-Chlorotoluene             16.10   91  1120528    49.54 ug/L     100
 87) 4-Chlorotoluene             16.13   91   995398    45.10 ug/L     100
 88) a-Methylstyrene             16.38  118   824637    55.18 ug/L     100
 89) tert-Butylbenzene           16.44  134   302566    53.32 ug/L     100
 90) 1,2,4-Trimethylbenzene      16.48  105  1390463    53.25 ug/L     100
 91) sec-Butylbenzene            16.69  105  1676233    52.45 ug/L     100
 92) p-Isopropyltoluene          16.83  119  1447232    53.69 ug/L     100
 93) 1,3-Dichlorobenzene         17.02  146   819258    51.26 ug/L     100
 94) 1,4-Dichlorobenzene         17.14  146   837860    47.98 ug/L     100
 95) n-Butylbenzene              17.32   91  1319343    54.59 ug/L     100
 96) 1,2-Dichlorobenzene         17.61  146   755554    51.48 ug/L     100
 97) 1,2-Dibromo-3-Chloropropan  18.53  157    54574    52.58 ug/L     100
 98) 1,2,4-Trichlorobenzene      19.57  180   586969    53.37 ug/L     100
 99) Hexachlorobutadiene         19.71  225   257523    51.34 ug/L     100
100) Naphthalene                 19.93  128   993407    54.40 ug/L     100
101) 1,2,3-Trichlorobenzene      20.22  180   496964    52.69 ug/L     100

-------------------------------------------------------------------------
(#) = qualifier out of range (m) = manual integration
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      Quantitation Report    (QT Reviewed)

  Data File : C:\MSDCHEM\1\DATA\062411\10M88583.D          Vial: 8
  Acq On    : 24 Jun 2011  13:42                       Operator: TMB
  Sample    : WG368444-08 50ug/L STD 8260              Inst    : HPMS10
  Misc      : 1,1 STD46173                             Multiplr: 1.00
  MS Integration Params: RTEINT.P  
  Quant Time: Jun 27 10:13 2011              Quant Results File: 8260WTR.RES

  Method       : C:\MSDCHEM\1\METHODS\8260WTR.M (RTE Integrator)
  Title        : 8260B/624 WT (SOP: OVL MSV01) 6/24/11 HPMS10
  Last Update  : Mon Jun 27 10:07:08 2011
  Response via : Initial Calibration
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Quantitation Report (Qedit)

  Data File : C:\MSDCHEM\1\DATA\062411\10M88583.D          Vial: 8
  Acq On    : 24 Jun 2011  13:42                       Operator: TMB
  Sample    : WG368444-08 50ug/L STD 8260              Inst    : HPMS10
  Misc      : 1,1 STD46173                             Multiplr: 1.00
  MS Integration Params: RTEINT.P  
  Quant Time: Jun 24 14:04 2011              Quant Results File: temp.res

  Method       : C:\MSDCHEM\1\METHODS\8260WTR.M (RTE Integrator)
  Title        : 8260B/624 WT (SOP: OVL MSV01) 6/24/11 HPMS10
  Last Update  : Fri Jun 24 14:12:36 2011
  Response via : Multiple Level Calibration
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(13)  Acetone (T)
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Quantitation Report (Qedit)

  Data File : C:\MSDCHEM\1\DATA\062411\10M88583.D          Vial: 8
  Acq On    : 24 Jun 2011  13:42                       Operator: TMB
  Sample    : WG368444-08 50ug/L STD 8260              Inst    : HPMS10
  Misc      : 1,1 STD46173                             Multiplr: 1.00
  MS Integration Params: RTEINT.P  
  Quant Time: Jun 24 14:30 2011              Quant Results File: temp.res

  Method       : C:\MSDCHEM\1\METHODS\8260WTR.M (RTE Integrator)
  Title        : 8260B/624 WT (SOP: OVL MSV01) 6/24/11 HPMS10
  Last Update  : Fri Jun 24 14:12:36 2011
  Response via : Multiple Level Calibration
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      Quantitation Report    (QT Reviewed)

  Data File : C:\MSDCHEM\1\DATA\062411\10M88584.D          Vial: 9
  Acq On    : 24 Jun 2011  14:14                       Operator: TMB
  Sample    : WG368444-09 100ug/L STD 8260             Inst    : HPMS10
  Misc      : 1,1 STD46173                             Multiplr: 1.00
  MS Integration Params: RTEINT.P  
Quant Time: Jun 27 09:04:21 2011           Quant Results File: 8260WTR.RES

  Quant Method : C:\MSDCHEM\1\METHODS\8260WTR.M (RTE Integrator)
  Title        : 8260B/624 WT (SOP: OVL MSV01) 6/24/11 HPMS10
  Last Update  : Sat Jun 25 18:52:05 2011
  Response via : Initial Calibration
  DataAcq Meth : 8260WTR            

Internal Standards                R.T. QIon  Response  Conc Units Dev(Min)
-------------------------------------------------------------------------
  1) Fluorobenzene               10.67   96   689144    25.00 ug/L    0.00
 57) Chlorobenzene-d5            14.30  117   535694    25.00 ug/L    0.00
 78) 1,4-Dichlorobenzene-d4      17.10  152   291083    25.00 ug/L    0.00

System Monitoring Compounds                                       
 37) Dibromofluoromethane         9.68  111   335166    52.42 ug/L    0.00  
  Spiked Amount     25.000   Range  86 - 118    Recovery   =  209.68%#
 43) 1,2-Dichloroethane-d4       10.29   65   312404    51.92 ug/L    0.00  
  Spiked Amount     25.000   Range  80 - 120    Recovery   =  207.68%#
 58) Toluene-d8                  12.52   98  1165481    50.61 ug/L    0.00  
  Spiked Amount     25.000   Range  88 - 110    Recovery   =  202.44%#
 80) p-Bromofluorobenzene        15.69   95   451972    51.90 ug/L    0.00  
  Spiked Amount     25.000   Range  86 - 115    Recovery   =  207.60%#

Target Compounds                                                   Qvalue
  2) Dichlorodifluoromethane      3.30   85   835833    94.12 ug/L     100
  3) Chloromethane                3.78   50   807621    91.97 ug/L     100
  4) Vinyl Chloride               4.00   62   612833    88.77 ug/L     100
  5) 1,3-Butadiene                4.05   54   348992   102.44 ug/L      99
  6) Bromomethane                 4.90   94   532149    94.46 ug/L     100
  7) Chloroethane                 5.06   64   492863    98.83 ug/L     100
  8) Trichlorofluoromethane       5.54  101  1080650    97.45 ug/L      99
  9) Diethyl ether                6.07   59   928017   196.23 ug/L     100
 10) Isoprene                     6.10   67   942635   100.33 ug/L      99
 11) Acrolein                     6.30   56    93003   206.79 ug/L      98
 12) 1,1,2-Trichloro-1,2,2-Trif   6.31  101   665249    96.64 ug/L     100
 13) Acetone                      6.40   43   109625    91.11 ug/L #   100
 14) 1,1-Dichloroethene           6.62   96   646014   100.98 ug/L      99
 15) Tert-Butyl Alcohol           6.74   59   157903   395.92 ug/L      97
 16) Dimethyl Sulfide             6.88   62   752929    99.17 ug/L     100
 17) Iodomethane                  7.13  142  1030528   105.30 ug/L     100
 18) Methyl acetate               7.13   43   413301   103.84 ug/L     100
 19) Methylene Chloride           7.37   84   691877    98.33 ug/L     100
 20) Carbon Disulfide             7.43   76  1973514    97.12 ug/L     100
 21) Acrylonitrile                7.56   53   163184   105.01 ug/L      97
 22) Methyl Tert Butyl Ether      7.58   73  1437145    98.27 ug/L     100
 23) trans-1,2-Dichloroethene     7.81   96   699886   100.15 ug/L     100
 24) n-Hexane                     7.88   57   767616    99.53 ug/L     100
 25) Diisopropyl ether            8.21   45  4273661   196.87 ug/L     100
 26) Vinyl Acetate                8.38   43   592537    95.01 ug/L      99
 27) 1,1-Dichloroethane           8.41   63  1222434   100.84 ug/L     100
 28) Ethyl-Tert-Butyl ether       8.76   59  3803754   198.05 ug/L     100
 29) 2-Butanone                   8.94   43   161594   104.63 ug/L      99
 30) Propionitrile                9.04   54   111865   220.79 ug/L      95
 31) 2,2-Dichloropropane          9.14   77  1050739   102.77 ug/L      99
 32) cis-1,2-Dichloroethene       9.22   96   758312   103.47 ug/L      97
 33) Chloroform                   9.41   83  1217313    99.80 ug/L      99
 34) 1-Bromopropane               9.54  122   156192   108.60 ug/L      98
 35) Bromochloromethane           9.63  128   352545   105.00 ug/L      99
 36) Tetrahydrofuran              9.65   42   241683   206.95 ug/L      99
 38) 1,1,1-Trichloroethane        9.92   97  1075798   102.72 ug/L     100
 39) Cyclohexane                  9.95   56  1059465    99.48 ug/L     100
 40) 1,1-Dichloropropene         10.10   75   944381   104.98 ug/L     100
 41) Carbon Tetrachloride        10.24  117   987336   107.28 ug/L      99
 42) Tert-Amyl-Methyl ether      10.19   73  3171776   197.33 ug/L      99
-------------------------------------------------------------------------
(#) = qualifier out of range (m) = manual integration
10M88584.D  8260WTR.M      Mon Jun 27 10:14:03 2011      Page 1
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      Quantitation Report    (QT Reviewed)

  Data File : C:\MSDCHEM\1\DATA\062411\10M88584.D          Vial: 9
  Acq On    : 24 Jun 2011  14:14                       Operator: TMB
  Sample    : WG368444-09 100ug/L STD 8260             Inst    : HPMS10
  Misc      : 1,1 STD46173                             Multiplr: 1.00
  MS Integration Params: RTEINT.P  
Quant Time: Jun 27 09:04:21 2011           Quant Results File: 8260WTR.RES

  Quant Method : C:\MSDCHEM\1\METHODS\8260WTR.M (RTE Integrator)
  Title        : 8260B/624 WT (SOP: OVL MSV01) 6/24/11 HPMS10
  Last Update  : Sat Jun 25 18:52:05 2011
  Response via : Initial Calibration
  DataAcq Meth : 8260WTR            

     Compound                     R.T. QIon  Response  Conc Unit   Qvalue
-------------------------------------------------------------------------
 45) 1,2-Dichloroethane          10.40   62   816538   105.44 ug/L     100
 46) Benzene                     10.45   78  2647572    97.98 ug/L     100
 47) Trichloroethene             11.15  130   767572   103.04 ug/L     100
 48) Methylcyclohexane           11.23   83  1068694    99.94 ug/L     100
 49) 1,2-Dichloropropane         11.35   63   690843   105.98 ug/L     100
 50) Bromodichloromethane        11.63   83   905402   106.37 ug/L     100
 51) 1,4-Dioxane                 11.61   88    17824   447.48 ug/L      95
 52) Dibromomethane              11.72   93   367266   107.82 ug/L      99
 53) 2-Chloroethyl Vinyl Ether   11.90   63   329894   102.32 ug/L      97
 54) 4-Methyl-2-Pentanone        11.92   58   154981   110.34 ug/L      98
 55) cis-1,3-Dichloropropene     12.22   75  1025888   101.69 ug/L      99
 56) Dimethyl Disulfide          12.47   79   604313   112.19 ug/L      98
 59) Toluene                     12.63   91  2806227   103.70 ug/L     100
 60) Ethyl Methacrylate          12.69   69   634482   102.11 ug/L     100
 61) Paraldehyde                 12.71   89    20571   205.52 ug/L      96
 62) trans-1,3-Dichloropropene   12.78   75   875331   112.67 ug/L     100
 63) 1,1,2-Trichloroethane       12.99   97   496194   105.06 ug/L      99
 64) 2-Hexanone                  12.92   43   246034   105.71 ug/L      93
 65) 1,3-Dichloropropane         13.27   76   850828   107.96 ug/L     100
 66) Tetrachloroethene           13.39  164   605419   105.14 ug/L      99
 67) Dibromochloromethane        13.64  129   663934   102.12 ug/L     100
 68) 1,2-Dibromoethane           13.88  107   471264   101.87 ug/L     100
 69) 1-Chlorohexane              13.94   91   956136   102.49 ug/L      99
 70) Chlorobenzene               14.34  112  1947463   101.74 ug/L     100
 71) 1,1,1,2-Tetrachloroethane   14.37  131   710710   108.11 ug/L     100
 72) Ethylbenzene                14.36  106  1029281   110.97 ug/L      98
 73) m-,p-Xylene                 14.45  106  2490610   207.88 ug/L      97
 74) o-Xylene                    14.97  106  1225264   106.83 ug/L      99
 75) Styrene                     15.01  104  2091779   113.77 ug/L      99
 76) Bromoform                   15.48  173   418236   102.22 ug/L      99
 77) Isopropylbenzene            15.37  105  3066836   105.14 ug/L      99
 79) 1,1,2,2-Tetrachloroethane   15.56   83   561485   106.06 ug/L      99
 81) 1,2,3-Trichloropropane      15.74  110   165664   102.07 ug/L      98
 82) trans-1,4-Dichloro-2-Buten  15.78   53   158316   112.24 ug/L      89
 83) n-Propylbenzene             15.83   91  3672023   103.84 ug/L      99
 84) Bromobenzene                15.97  156   850444   104.44 ug/L      99
 85) 1,3,5-Trimethylbenzene      16.01  105  2627912   105.26 ug/L     100
 86) 2-Chlorotoluene             16.09   91  2269331   101.52 ug/L      89
 87) 4-Chlorotoluene             16.13   91  2259510   103.60 ug/L      99
 88) a-Methylstyrene             16.38  118  1598718   108.25 ug/L      98
 89) tert-Butylbenzene           16.43  134   582147   103.81 ug/L      99
 90) 1,2,4-Trimethylbenzene      16.48  105  2676703   103.71 ug/L      98
 91) sec-Butylbenzene            16.69  105  3212931   101.73 ug/L     100
 92) p-Isopropyltoluene          16.83  119  2816465   105.72 ug/L      99
 93) 1,3-Dichlorobenzene         17.02  146  1603284   101.51 ug/L     100
 94) 1,4-Dichlorobenzene         17.15  146  1653515    95.80 ug/L      99
 95) n-Butylbenzene              17.32   91  2575598   107.83 ug/L      99
 96) 1,2-Dichlorobenzene         17.60  146  1480305   102.06 ug/L      99
 97) 1,2-Dibromo-3-Chloropropan  18.52  157   115739   112.84 ug/L      96
 98) 1,2,4-Trichlorobenzene      19.58  180  1191247   109.60 ug/L      98
 99) Hexachlorobutadiene         19.71  225   515498   103.99 ug/L      99
100) Naphthalene                 19.93  128  1990267   110.28 ug/L      99
101) 1,2,3-Trichlorobenzene      20.22  180  1003515   107.65 ug/L     100

-------------------------------------------------------------------------
(#) = qualifier out of range (m) = manual integration
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      Quantitation Report    (QT Reviewed)

  Data File : C:\MSDCHEM\1\DATA\062411\10M88584.D          Vial: 9
  Acq On    : 24 Jun 2011  14:14                       Operator: TMB
  Sample    : WG368444-09 100ug/L STD 8260             Inst    : HPMS10
  Misc      : 1,1 STD46173                             Multiplr: 1.00
  MS Integration Params: RTEINT.P  
  Quant Time: Jun 27 10:13 2011              Quant Results File: 8260WTR.RES

  Method       : C:\MSDCHEM\1\METHODS\8260WTR.M (RTE Integrator)
  Title        : 8260B/624 WT (SOP: OVL MSV01) 6/24/11 HPMS10
  Last Update  : Mon Jun 27 10:13:52 2011
  Response via : Initial Calibration
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      Quantitation Report    (QT Reviewed)

  Data File : C:\MSDCHEM\1\DATA\062411\10M88585.D          Vial: 10
  Acq On    : 24 Jun 2011  14:46                       Operator: TMB
  Sample    : WG368444-10 200ug/L STD 8260             Inst    : HPMS10
  Misc      : 1,1 STD46173                             Multiplr: 1.00
  MS Integration Params: RTEINT.P  
Quant Time: Jun 27 09:05:11 2011           Quant Results File: 8260WTR.RES

  Quant Method : C:\MSDCHEM\1\METHODS\8260WTR.M (RTE Integrator)
  Title        : 8260B/624 WT (SOP: OVL MSV01) 6/24/11 HPMS10
  Last Update  : Sat Jun 25 18:52:05 2011
  Response via : Initial Calibration
  DataAcq Meth : 8260WTR            

Internal Standards                R.T. QIon  Response  Conc Units Dev(Min)
-------------------------------------------------------------------------
  1) Fluorobenzene               10.67   96   712203    25.00 ug/L    0.00
 57) Chlorobenzene-d5            14.30  117   553709    25.00 ug/L    0.00
 78) 1,4-Dichlorobenzene-d4      17.10  152   295829    25.00 ug/L    0.00

System Monitoring Compounds                                       
 37) Dibromofluoromethane         9.69  111   690361   104.48 ug/L    0.01  
  Spiked Amount     25.000   Range  86 - 118    Recovery   =  417.92%#
 43) 1,2-Dichloroethane-d4       10.29   65   633019   101.79 ug/L    0.00  
  Spiked Amount     25.000   Range  80 - 120    Recovery   =  407.16%#
 58) Toluene-d8                  12.53   98  2363924    99.31 ug/L    0.00  
  Spiked Amount     25.000   Range  88 - 110    Recovery   =  397.24%#
 80) p-Bromofluorobenzene        15.69   95   919050   103.83 ug/L    0.00  
  Spiked Amount     25.000   Range  86 - 115    Recovery   =  415.32%#

Target Compounds                                                   Qvalue
  2) Dichlorodifluoromethane      3.30   85  1680709   183.14 ug/L      99
  3) Chloromethane                3.77   50  1630962   179.71 ug/L     100
  4) Vinyl Chloride               4.00   62  1125685   157.78 ug/L      99
  5) 1,3-Butadiene                4.04   54   584699   181.23 ug/L      99
  6) Bromomethane                 4.89   94  1020113   175.22 ug/L     100
  7) Chloroethane                 5.06   64   947805   183.91 ug/L     100
  8) Trichlorofluoromethane       5.54  101  2196947   191.69 ug/L      99
 10) Isoprene                     6.10   67  1857124   191.26 ug/L      99
 11) Acrolein                     6.31   56   194097   417.59 ug/L      98
 12) 1,1,2-Trichloro-1,2,2-Trif   6.31  101  1367833   192.26 ug/L      99
 13) Acetone                      6.41   43   213969   172.08 ug/L #   100
 14) 1,1-Dichloroethene           6.62   96  1265955   191.47 ug/L     100
 16) Dimethyl Sulfide             6.88   62  1509254   192.35 ug/L     100
 17) Iodomethane                  7.12  142  2043977   202.10 ug/L     100
 18) Methyl acetate               7.13   43   842858   204.92 ug/L      98
 19) Methylene Chloride           7.37   84  1367989   188.12 ug/L     100
 20) Carbon Disulfide             7.42   76  3869814   184.27 ug/L      99
 21) Acrylonitrile                7.56   53   332508   207.04 ug/L      94
 22) Methyl Tert Butyl Ether      7.58   73  2893232   191.43 ug/L     100
 23) trans-1,2-Dichloroethene     7.81   96  1392561   192.82 ug/L     100
 24) n-Hexane                     7.88   57  1557299   195.38 ug/L     100
 26) Vinyl Acetate                8.38   43  1328494   198.88 ug/L      99
 27) 1,1-Dichloroethane           8.41   63  2412856   192.59 ug/L     100
 29) 2-Butanone                   8.94   43   328592   205.86 ug/L     100
 31) 2,2-Dichloropropane          9.15   77  2146527   203.15 ug/L      98
 32) cis-1,2-Dichloroethene       9.21   96  1513759   199.87 ug/L      98
 33) Chloroform                   9.41   83  2403675   190.67 ug/L      99
 34) 1-Bromopropane               9.53  122   303126   203.95 ug/L      99
 35) Bromochloromethane           9.63  128   709968   204.60 ug/L      99
 38) 1,1,1-Trichloroethane        9.92   97  2137897   197.52 ug/L     100
 39) Cyclohexane                  9.95   56  2104695   191.23 ug/L      99
 40) 1,1-Dichloropropene         10.10   75  1846940   198.67 ug/L     100
 41) Carbon Tetrachloride        10.24  117  1956039   205.65 ug/L      99
 45) 1,2-Dichloroethane          10.40   62  1612806   201.51 ug/L     100
 46) Benzene                     10.44   78  5127812   183.62 ug/L      99
 47) Trichloroethene             11.15  130  1518784   197.28 ug/L     100
 48) Methylcyclohexane           11.23   83  2130718   192.81 ug/L     100
 49) 1,2-Dichloropropane         11.34   63  1354750   201.09 ug/L      99
 50) Bromodichloromethane        11.63   83  1808395   205.58 ug/L     100
 52) Dibromomethane              11.71   93   734340   208.60 ug/L     100
-------------------------------------------------------------------------
(#) = qualifier out of range (m) = manual integration
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      Quantitation Report    (QT Reviewed)

  Data File : C:\MSDCHEM\1\DATA\062411\10M88585.D          Vial: 10
  Acq On    : 24 Jun 2011  14:46                       Operator: TMB
  Sample    : WG368444-10 200ug/L STD 8260             Inst    : HPMS10
  Misc      : 1,1 STD46173                             Multiplr: 1.00
  MS Integration Params: RTEINT.P  
Quant Time: Jun 27 09:05:11 2011           Quant Results File: 8260WTR.RES

  Quant Method : C:\MSDCHEM\1\METHODS\8260WTR.M (RTE Integrator)
  Title        : 8260B/624 WT (SOP: OVL MSV01) 6/24/11 HPMS10
  Last Update  : Sat Jun 25 18:52:05 2011
  Response via : Initial Calibration
  DataAcq Meth : 8260WTR            

     Compound                     R.T. QIon  Response  Conc Unit   Qvalue
-------------------------------------------------------------------------
 53) 2-Chloroethyl Vinyl Ether   11.90   63   663320   197.83 ug/L      99
 54) 4-Methyl-2-Pentanone        11.92   58   308590   212.59 ug/L     100
 55) cis-1,3-Dichloropropene     12.22   75  2073947   198.70 ug/L      99
 56) Dimethyl Disulfide          12.48   79  1247781   224.15 ug/L     100
 59) Toluene                     12.62   91  5379440   192.31 ug/L      98
 60) Ethyl Methacrylate          12.70   69  1294186   200.46 ug/L     100
 62) trans-1,3-Dichloropropene   12.78   75  1754786   218.52 ug/L      99
 63) 1,1,2-Trichloroethane       12.99   97   977203   200.17 ug/L     100
 64) 2-Hexanone                  12.91   43   506452   209.10 ug/L      89
 65) 1,3-Dichloropropane         13.27   76  1676936   205.86 ug/L     100
 66) Tetrachloroethene           13.39  164  1200142   201.65 ug/L     100
 67) Dibromochloromethane        13.64  129  1332418   198.07 ug/L      99
 68) 1,2-Dibromoethane           13.88  107   956530   199.81 ug/L     100
 69) 1-Chlorohexane              13.94   91  1908119   197.66 ug/L     100
 70) Chlorobenzene               14.34  112  3774222   190.76 ug/L      98
 71) 1,1,1,2-Tetrachloroethane   14.37  131  1420524   209.06 ug/L     100
 72) Ethylbenzene                14.36  106  2044500   213.24 ug/L      92
 73) m-,p-Xylene                 14.44  106  4809248   388.35 ug/L      90
 74) o-Xylene                    14.97  106  2430121   204.99 ug/L      96
 75) Styrene                     15.00  104  4065051   213.91 ug/L      98
 76) Bromoform                   15.48  173   843953   199.09 ug/L     100
 77) Isopropylbenzene            15.36  105  5873603   194.82 ug/L      97
 79) 1,1,2,2-Tetrachloroethane   15.56   83  1102404   204.90 ug/L      99
 81) 1,2,3-Trichloropropane      15.75  110   324399   196.44 ug/L      95
 82) trans-1,4-Dichloro-2-Buten  15.78   53   338453   236.11 ug/L      83
 83) n-Propylbenzene             15.83   91  6897285   191.92 ug/L      97
 84) Bromobenzene                15.96  156  1661049   200.72 ug/L      98
 85) 1,3,5-Trimethylbenzene      16.01  105  5075720   200.05 ug/L      98
 86) 2-Chlorotoluene             16.10   91  4163858   183.28 ug/L      98
 87) 4-Chlorotoluene             16.13   91  3600795   162.44 ug/L      97
 88) a-Methylstyrene             16.38  118  3230881   215.26 ug/L     100
 89) tert-Butylbenzene           16.44  134  1140883   200.17 ug/L      99
 90) 1,2,4-Trimethylbenzene      16.48  105  5141416   196.02 ug/L      97
 91) sec-Butylbenzene            16.69  105  6119298   190.65 ug/L      99
 92) p-Isopropyltoluene          16.83  119  5404405   199.61 ug/L      97
 93) 1,3-Dichlorobenzene         17.02  146  3096031   192.87 ug/L      98
 94) 1,4-Dichlorobenzene         17.14  146  3166439   180.52 ug/L      99
 95) n-Butylbenzene              17.32   91  4925770   202.90 ug/L      97
 96) 1,2-Dichlorobenzene         17.61  146  2835980   192.39 ug/L      98
 97) 1,2-Dibromo-3-Chloropropan  18.53  157   233093   223.60 ug/L     100
 98) 1,2,4-Trichlorobenzene      19.58  180  2335817   211.46 ug/L      97
 99) Hexachlorobutadiene         19.71  225  1042554   206.95 ug/L     100
100) Naphthalene                 19.92  128  3775822   205.86 ug/L      98
101) 1,2,3-Trichlorobenzene      20.22  180  1951035   205.94 ug/L      99

-------------------------------------------------------------------------
(#) = qualifier out of range (m) = manual integration
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      Quantitation Report    (QT Reviewed)

  Data File : C:\MSDCHEM\1\DATA\062411\10M88585.D          Vial: 10
  Acq On    : 24 Jun 2011  14:46                       Operator: TMB
  Sample    : WG368444-10 200ug/L STD 8260             Inst    : HPMS10
  Misc      : 1,1 STD46173                             Multiplr: 1.00
  MS Integration Params: RTEINT.P  
  Quant Time: Jun 27 10:15 2011              Quant Results File: 8260WTR.RES

  Method       : C:\MSDCHEM\1\METHODS\8260WTR.M (RTE Integrator)
  Title        : 8260B/624 WT (SOP: OVL MSV01) 6/24/11 HPMS10
  Last Update  : Mon Jun 27 10:13:52 2011
  Response via : Initial Calibration
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      Quantitation Report    (QT Reviewed)

  Data File : C:\MSDCHEM\1\DATA\062411\10M88586.D          Vial: 11
  Acq On    : 24 Jun 2011  15:18                       Operator: TMB
  Sample    : WG368444-11 300ug/L STD 8260             Inst    : HPMS10
  Misc      : 1,1 STD46173                             Multiplr: 1.00
  MS Integration Params: RTEINT.P  
Quant Time: Jun 27 09:05:26 2011           Quant Results File: 8260WTR.RES

  Quant Method : C:\MSDCHEM\1\METHODS\8260WTR.M (RTE Integrator)
  Title        : 8260B/624 WT (SOP: OVL MSV01) 6/24/11 HPMS10
  Last Update  : Sat Jun 25 18:52:05 2011
  Response via : Initial Calibration
  DataAcq Meth : 8260WTR            

Internal Standards                R.T. QIon  Response  Conc Units Dev(Min)
-------------------------------------------------------------------------
  1) Fluorobenzene               10.67   96   706426    25.00 ug/L    0.00
 57) Chlorobenzene-d5            14.30  117   544644    25.00 ug/L    0.00
 78) 1,4-Dichlorobenzene-d4      17.10  152   294327    25.00 ug/L    0.00

System Monitoring Compounds                                       
 37) Dibromofluoromethane         0.00  111        0     0.00 ug/L          
  Spiked Amount     25.000   Range  86 - 118    Recovery   =    0.00%#
 43) 1,2-Dichloroethane-d4        0.00   65        0d    0.00 ug/L          
  Spiked Amount     25.000   Range  80 - 120    Recovery   =    0.00%#
 58) Toluene-d8                  12.52   98      952     0.04 ug/L    0.00  
  Spiked Amount     25.000   Range  88 - 110    Recovery   =    0.16%#
 80) p-Bromofluorobenzene         0.00   95        0d    0.00 ug/L          
  Spiked Amount     25.000   Range  86 - 115    Recovery   =    0.00%#

Target Compounds                                                   Qvalue
  5) 1,3-Butadiene                4.04   54   865721   315.55 ug/L      99
  9) Diethyl ether                6.07   59  1403562   289.52 ug/L      99
 11) Acrolein                     6.31   56   286568   621.58 ug/L     100
 13) Acetone                      6.41   43   329558   267.21 ug/L #   100
 15) Tert-Butyl Alcohol           6.75   59   235324   575.60 ug/L      96
 21) Acrylonitrile                7.56   53   461276   289.56 ug/L      90
 25) Diisopropyl ether            8.21   45  6272991   281.91 ug/L      99
 26) Vinyl Acetate                8.38   43  2030040   303.04 ug/L      99
 28) Ethyl-Tert-Butyl ether       8.76   59  5644544   286.70 ug/L      99
 29) 2-Butanone                   8.93   43   504381   318.58 ug/L     100
 30) Propionitrile                9.05   54   168564   324.56 ug/L      97
 34) 1-Bromopropane               9.53  122   467463   317.09 ug/L      99
 36) Tetrahydrofuran              9.66   42   353272   295.11 ug/L     100
 42) Tert-Amyl-Methyl ether      10.18   73  4693903   284.88 ug/L      99
 51) 1,4-Dioxane                 11.62   88    25673   628.77 ug/L      87
 53) 2-Chloroethyl Vinyl Ether   11.90   63  1004165   301.25 ug/L      98
 54) 4-Methyl-2-Pentanone        11.92   58   457558   317.79 ug/L      99
 61) Paraldehyde                 12.72   89    24250   236.09 ug/L      46
 64) 2-Hexanone                  12.91   43   697844   292.35 ug/L #    22

-------------------------------------------------------------------------
(#) = qualifier out of range (m) = manual integration
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      Quantitation Report    (QT Reviewed)

  Data File : C:\MSDCHEM\1\DATA\062411\10M88586.D          Vial: 11
  Acq On    : 24 Jun 2011  15:18                       Operator: TMB
  Sample    : WG368444-11 300ug/L STD 8260             Inst    : HPMS10
  Misc      : 1,1 STD46173                             Multiplr: 1.00
  MS Integration Params: RTEINT.P  
  Quant Time: Jun 27 10:21 2011              Quant Results File: 8260WTR.RES

  Method       : C:\MSDCHEM\1\METHODS\8260WTR.M (RTE Integrator)
  Title        : 8260B/624 WT (SOP: OVL MSV01) 6/24/11 HPMS10
  Last Update  : Mon Jun 27 10:13:52 2011
  Response via : Initial Calibration
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      Quantitation Report    (QT Reviewed)

  Data File : C:\MSDCHEM\1\DATA\062411\10M88588.D          Vial: 13
  Acq On    : 24 Jun 2011  16:21                       Operator: TMB
  Sample    : WG368444-06 5ug/L STD 8260               Inst    : HPMS10
  Misc      : 1,1 STD46173                             Multiplr: 1.00
  MS Integration Params: RTEINT.P  
Quant Time: Jun 27 09:01:50 2011           Quant Results File: 8260WTR.RES

  Quant Method : C:\MSDCHEM\1\METHODS\8260WTR.M (RTE Integrator)
  Title        : 8260B/624 WT (SOP: OVL MSV01) 6/24/11 HPMS10
  Last Update  : Sat Jun 25 18:52:05 2011
  Response via : Initial Calibration
  DataAcq Meth : 8260WTR            

Internal Standards                R.T. QIon  Response  Conc Units Dev(Min)
-------------------------------------------------------------------------
  1) Fluorobenzene               10.67   96   746995    25.00 ug/L    0.00
 57) Chlorobenzene-d5            14.30  117   602424    25.00 ug/L    0.00
 78) 1,4-Dichlorobenzene-d4      17.10  152   302598    25.00 ug/L    0.00

System Monitoring Compounds                                       
 37) Dibromofluoromethane         9.68  111    16814     2.43 ug/L    0.00  
  Spiked Amount     25.000   Range  86 - 118    Recovery   =    9.72%#
 43) 1,2-Dichloroethane-d4       10.30   65    16449     2.52 ug/L    0.01  
  Spiked Amount     25.000   Range  80 - 120    Recovery   =   10.08%#
 58) Toluene-d8                  12.53   98    59514     2.30 ug/L    0.00  
  Spiked Amount     25.000   Range  88 - 110    Recovery   =    9.20%#
 80) p-Bromofluorobenzene        15.70   95    23675     2.61 ug/L    0.00  
  Spiked Amount     25.000   Range  86 - 115    Recovery   =   10.44%#

Target Compounds                                                   Qvalue
  2) Dichlorodifluoromethane      3.30   85    49610     5.15 ug/L     100
  3) Chloromethane                3.78   50    48529     5.10 ug/L     100
  4) Vinyl Chloride               4.01   62    39533     5.28 ug/L      99
  5) 1,3-Butadiene                4.05   54    33124     6.16 ug/L      88
  6) Bromomethane                 4.91   94    32358     5.30 ug/L     100
  7) Chloroethane                 5.08   64    29274     5.42 ug/L      97
  8) Trichlorofluoromethane       5.55  101    63236     5.26 ug/L      98
  9) Diethyl ether                6.07   59   250557    48.88 ug/L      99
 10) Isoprene                     6.11   67    51717     5.08 ug/L     100
 11) Acrolein                     6.31   56     4506     9.24 ug/L      86
 12) 1,1,2-Trichloro-1,2,2-Trif   6.33  101    40180     5.38 ug/L      98
 13) Acetone                      6.40   43     7527     5.77 ug/L #   100
 14) 1,1-Dichloroethene           6.63   96    36704     5.29 ug/L      98
 15) Tert-Butyl Alcohol           6.71   59    43936   101.63 ug/L      94
 16) Dimethyl Sulfide             6.88   62    41481     5.04 ug/L     100
 17) Iodomethane                  7.13  142    55966     5.28 ug/L      99
 18) Methyl acetate               7.13   43    20622     4.78 ug/L      94
 19) Methylene Chloride           7.38   84    37923     4.97 ug/L      97
 20) Carbon Disulfide             7.44   76   111856     5.08 ug/L     100
 21) Acrylonitrile                7.56   53     7658     4.55 ug/L      98
 22) Methyl Tert Butyl Ether      7.57   73    80180     5.06 ug/L     100
 23) trans-1,2-Dichloroethene     7.82   96    38710     5.11 ug/L      99
 24) n-Hexane                     7.89   57    43233     5.17 ug/L      98
 25) Diisopropyl ether            8.21   45  1149573    48.86 ug/L      99
 27) 1,1-Dichloroethane           8.41   63    66874     5.09 ug/L      98
 28) Ethyl-Tert-Butyl ether       8.76   59  1019307    48.96 ug/L      99
 29) 2-Butanone                   8.96   43     7891     4.71 ug/L      82
 30) Propionitrile                9.05   54    24945    45.42 ug/L      96
 31) 2,2-Dichloropropane          9.15   77    56007     5.05 ug/L      97
 32) cis-1,2-Dichloroethene       9.21   96    41494     5.22 ug/L      98
 33) Chloroform                   9.41   83    66073     5.00 ug/L     100
 34) 1-Bromopropane               9.54  122     7561     4.85 ug/L      98
 35) Bromochloromethane           9.64  128    18325     5.03 ug/L      95
 36) Tetrahydrofuran              9.65   42    60678    47.93 ug/L      99
 38) 1,1,1-Trichloroethane        9.92   97    57890     5.10 ug/L      98
 39) Cyclohexane                  9.95   56    58341     5.05 ug/L      99
 40) 1,1-Dichloropropene         10.10   75    52043     5.34 ug/L      98
 41) Carbon Tetrachloride        10.24  117    51186     5.13 ug/L      99
 42) Tert-Amyl-Methyl ether      10.19   73   849660    48.77 ug/L      99
 45) 1,2-Dichloroethane          10.40   62    41919     4.99 ug/L      99
-------------------------------------------------------------------------
(#) = qualifier out of range (m) = manual integration
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      Quantitation Report    (QT Reviewed)

  Data File : C:\MSDCHEM\1\DATA\062411\10M88588.D          Vial: 13
  Acq On    : 24 Jun 2011  16:21                       Operator: TMB
  Sample    : WG368444-06 5ug/L STD 8260               Inst    : HPMS10
  Misc      : 1,1 STD46173                             Multiplr: 1.00
  MS Integration Params: RTEINT.P  
Quant Time: Jun 27 09:01:50 2011           Quant Results File: 8260WTR.RES

  Quant Method : C:\MSDCHEM\1\METHODS\8260WTR.M (RTE Integrator)
  Title        : 8260B/624 WT (SOP: OVL MSV01) 6/24/11 HPMS10
  Last Update  : Sat Jun 25 18:52:05 2011
  Response via : Initial Calibration
  DataAcq Meth : 8260WTR            

     Compound                     R.T. QIon  Response  Conc Unit   Qvalue
-------------------------------------------------------------------------
 46) Benzene                     10.44   78   148063     5.05 ug/L      98
 47) Trichloroethene             11.15  130    41835     5.18 ug/L      99
 48) Methylcyclohexane           11.23   83    59343     5.12 ug/L      99
 49) 1,2-Dichloropropane         11.35   63    36657     5.19 ug/L      99
 50) Bromodichloromethane        11.63   83    45500     4.93 ug/L      99
 51) 1,4-Dioxane                 11.61   88     3422    79.26 ug/L      88
 52) Dibromomethane              11.72   93    19102     5.17 ug/L      99
 53) 2-Chloroethyl Vinyl Ether   11.91   63    11874     4.67 ug/L      91
 54) 4-Methyl-2-Pentanone        11.93   58     6174     4.06 ug/L      95
 55) cis-1,3-Dichloropropene     12.22   75    49942     4.79 ug/L      98
 56) Dimethyl Disulfide          12.48   79    22747     3.90 ug/L      92
 59) Toluene                     12.63   91   153033     5.03 ug/L      98
 60) Ethyl Methacrylate          12.70   69    23092     4.34 ug/L      90
 61) Paraldehyde                 12.72   89     4016    47.10 ug/L      46
 62) trans-1,3-Dichloropropene   12.79   75    40267     4.61 ug/L      94
 63) 1,1,2-Trichloroethane       12.99   97    27020     5.09 ug/L      94
 64) 2-Hexanone                  12.95   43     4536     3.14 ug/L #    17
 65) 1,3-Dichloropropane         13.28   76    43831     4.95 ug/L      98
 66) Tetrachloroethene           13.39  164    33143     5.12 ug/L      99
 67) Dibromochloromethane        13.64  129    31773     4.55 ug/L      97
 68) 1,2-Dibromoethane           13.89  107    23147     4.67 ug/L      96
 69) 1-Chlorohexane              13.94   91    45586     4.57 ug/L      99
 70) Chlorobenzene               14.34  112   105066     4.88 ug/L     100
 71) 1,1,1,2-Tetrachloroethane   14.37  131    35580     4.81 ug/L      98
 72) Ethylbenzene                14.36  106    50657     4.86 ug/L      96
 73) m-,p-Xylene                 14.45  106   129001     9.57 ug/L      87
 74) o-Xylene                    14.97  106    64719     5.02 ug/L      98
 75) Styrene                     15.01  104   101729     4.92 ug/L     100
 76) Bromoform                   15.48  173    18189     4.43 ug/L      95
 77) Isopropylbenzene            15.37  105   165444     5.04 ug/L      98
 79) 1,1,2,2-Tetrachloroethane   15.56   83    28885     5.25 ug/L      99
 81) 1,2,3-Trichloropropane      15.74  110     8558     5.30 ug/L      62
 82) trans-1,4-Dichloro-2-Buten  15.79   53     6738     4.60 ug/L #     1
 83) n-Propylbenzene             15.83   91   191457     5.21 ug/L      99
 84) Bromobenzene                15.98  156    45755     5.41 ug/L      96
 85) 1,3,5-Trimethylbenzene      16.01  105   136491     5.26 ug/L     100
 86) 2-Chlorotoluene             16.10   91   126809     5.46 ug/L      89
 87) 4-Chlorotoluene             16.14   91   116127     5.12 ug/L      97
 88) a-Methylstyrene             16.38  118    75086     4.89 ug/L      87
 89) tert-Butylbenzene           16.44  134    31361     5.38 ug/L      90
 90) 1,2,4-Trimethylbenzene      16.48  105   141160     5.26 ug/L      98
 91) sec-Butylbenzene            16.69  105   172609     5.26 ug/L      99
 92) p-Isopropyltoluene          16.83  119   144980     5.24 ug/L      98
 93) 1,3-Dichlorobenzene         17.03  146    82249     5.01 ug/L     100
 94) 1,4-Dichlorobenzene         17.14  146    91087     5.08 ug/L      97
 95) n-Butylbenzene              17.32   91   130698     5.26 ug/L      99
 96) 1,2-Dichlorobenzene         17.61  146    78251     5.19 ug/L     100
 97) 1,2-Dibromo-3-Chloropropan  18.53  157     4504     4.22 ug/L      84
 98) 1,2,4-Trichlorobenzene      19.58  180    57739     5.11 ug/L      99
 99) Hexachlorobutadiene         19.71  225    26151     5.07 ug/L     100
100) Naphthalene                 19.94  128    97152     5.18 ug/L      97
101) 1,2,3-Trichlorobenzene      20.23  180    49759     5.13 ug/L      99

-------------------------------------------------------------------------
(#) = qualifier out of range (m) = manual integration
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      Quantitation Report    (QT Reviewed)

  Data File : C:\MSDCHEM\1\DATA\062411\10M88588.D          Vial: 13
  Acq On    : 24 Jun 2011  16:21                       Operator: TMB
  Sample    : WG368444-06 5ug/L STD 8260               Inst    : HPMS10
  Misc      : 1,1 STD46173                             Multiplr: 1.00
  MS Integration Params: RTEINT.P  
  Quant Time: Jun 27 10:12 2011              Quant Results File: 8260WTR.RES

  Method       : C:\MSDCHEM\1\METHODS\8260WTR.M (RTE Integrator)
  Title        : 8260B/624 WT (SOP: OVL MSV01) 6/24/11 HPMS10
  Last Update  : Mon Jun 27 10:07:08 2011
  Response via : Initial Calibration
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      Quantitation Report    (QT Reviewed)

  Data File : C:\MSDCHEM\1\DATA\062411\10M88589.D          Vial: 14
  Acq On    : 24 Jun 2011  16:53                       Operator: TMB
  Sample    : WG368444-04 1ug/L STD 8260               Inst    : HPMS10
  Misc      : 1,1 STD46173                             Multiplr: 1.00
  MS Integration Params: RTEINT.P  
Quant Time: Jun 27 09:01:00 2011           Quant Results File: 8260WTR.RES

  Quant Method : C:\MSDCHEM\1\METHODS\8260WTR.M (RTE Integrator)
  Title        : 8260B/624 WT (SOP: OVL MSV01) 6/24/11 HPMS10
  Last Update  : Sat Jun 25 18:52:05 2011
  Response via : Initial Calibration
  DataAcq Meth : 8260WTR            

Internal Standards                R.T. QIon  Response  Conc Units Dev(Min)
-------------------------------------------------------------------------
  1) Fluorobenzene               10.67   96   729912    25.00 ug/L    0.00
 57) Chlorobenzene-d5            14.30  117   570516    25.00 ug/L    0.00
 78) 1,4-Dichlorobenzene-d4      17.10  152   292747    25.00 ug/L    0.00

System Monitoring Compounds                                       
 37) Dibromofluoromethane         9.69  111     2915     0.43 ug/L    0.01  
  Spiked Amount     25.000   Range  86 - 118    Recovery   =    1.72%#
 43) 1,2-Dichloroethane-d4       10.30   65     2629     0.41 ug/L    0.01  
  Spiked Amount     25.000   Range  80 - 120    Recovery   =    1.64%#
 58) Toluene-d8                  12.54   98    10038     0.41 ug/L    0.01  
  Spiked Amount     25.000   Range  88 - 110    Recovery   =    1.64%#
 80) p-Bromofluorobenzene        15.70   95     3379     0.39 ug/L    0.00  
  Spiked Amount     25.000   Range  86 - 115    Recovery   =    1.56%#

Target Compounds                                                   Qvalue
  2) Dichlorodifluoromethane      3.30   85    10198     1.08 ug/L      95
  3) Chloromethane                3.77   50    11192     1.20 ug/L      98
  4) Vinyl Chloride               4.01   62     7777     1.06 ug/L      97
  6) Bromomethane                 4.92   94     7717     1.29 ug/L      96
  7) Chloroethane                 5.07   64     5082     0.96 ug/L      91
  8) Trichlorofluoromethane       5.55  101    12099     1.03 ug/L      95
  9) Diethyl ether                6.08   59    24093     4.81 ug/L      97
 10) Isoprene                     6.11   67    10326     1.04 ug/L      92
 12) 1,1,2-Trichloro-1,2,2-Trif   6.32  101     6945     0.95 ug/L      92
 14) 1,1-Dichloroethene           6.63   96     7254     1.07 ug/L      92
 16) Dimethyl Sulfide             6.89   62     8277     1.03 ug/L      98
 17) Iodomethane                  7.12  142     8724     0.84 ug/L      97
 19) Methylene Chloride           7.38   84     7537     1.01 ug/L      92
 20) Carbon Disulfide             7.43   76    23853     1.11 ug/L      98
 22) Methyl Tert Butyl Ether      7.58   73    15753     1.02 ug/L      96
 23) trans-1,2-Dichloroethene     7.83   96     7484     1.01 ug/L      96
 24) n-Hexane                     7.88   57     8290     1.01 ug/L #    80
 25) Diisopropyl ether            8.21   45   114203     4.97 ug/L      99
 27) 1,1-Dichloroethane           8.41   63    12791     1.00 ug/L #    92
 28) Ethyl-Tert-Butyl ether       8.76   59    98709     4.85 ug/L      99
 31) 2,2-Dichloropropane          9.15   77     9767     0.90 ug/L      95
 32) cis-1,2-Dichloroethene       9.21   96     7171     0.92 ug/L      94
 33) Chloroform                   9.41   83    12835     0.99 ug/L      97
 34) 1-Bromopropane               9.54  122     1147     0.75 ug/L      97
 35) Bromochloromethane           9.64  128     3318     0.93 ug/L      95
 36) Tetrahydrofuran              9.65   42     5436     4.39 ug/L      87
 38) 1,1,1-Trichloroethane        9.92   97    10620     0.96 ug/L      96
 39) Cyclohexane                  9.95   56    11369     1.01 ug/L      98
 40) 1,1-Dichloropropene         10.10   75     8423     0.88 ug/L      98
 41) Carbon Tetrachloride        10.24  117     9013     0.92 ug/L      97
 42) Tert-Amyl-Methyl ether      10.19   73    83964     4.93 ug/L      96
 45) 1,2-Dichloroethane          10.40   62     7543     0.92 ug/L #    93
 46) Benzene                     10.44   78    27974     0.98 ug/L      97
 47) Trichloroethene             11.15  130     7314     0.93 ug/L      95
 48) Methylcyclohexane           11.23   83    11636     1.03 ug/L      98
 49) 1,2-Dichloropropane         11.34   63     6095     0.88 ug/L      97
 50) Bromodichloromethane        11.63   83     8291     0.92 ug/L #    96
 52) Dibromomethane              11.71   93     3136     0.87 ug/L      98
 55) cis-1,3-Dichloropropene     12.23   75     7036     0.89 ug/L      98
 59) Toluene                     12.62   91    27452     0.95 ug/L      96
-------------------------------------------------------------------------
(#) = qualifier out of range (m) = manual integration
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      Quantitation Report    (QT Reviewed)

  Data File : C:\MSDCHEM\1\DATA\062411\10M88589.D          Vial: 14
  Acq On    : 24 Jun 2011  16:53                       Operator: TMB
  Sample    : WG368444-04 1ug/L STD 8260               Inst    : HPMS10
  Misc      : 1,1 STD46173                             Multiplr: 1.00
  MS Integration Params: RTEINT.P  
Quant Time: Jun 27 09:01:00 2011           Quant Results File: 8260WTR.RES

  Quant Method : C:\MSDCHEM\1\METHODS\8260WTR.M (RTE Integrator)
  Title        : 8260B/624 WT (SOP: OVL MSV01) 6/24/11 HPMS10
  Last Update  : Sat Jun 25 18:52:05 2011
  Response via : Initial Calibration
  DataAcq Meth : 8260WTR            

     Compound                     R.T. QIon  Response  Conc Unit   Qvalue
-------------------------------------------------------------------------
 60) Ethyl Methacrylate          12.74   69     1878     1.35 ug/L #    57
 62) trans-1,3-Dichloropropene   12.80   75     5813     0.70 ug/L #    59
 63) 1,1,2-Trichloroethane       12.99   97     4376     0.87 ug/L      96
 65) 1,3-Dichloropropane         13.28   76     6956     0.83 ug/L      91
 66) Tetrachloroethene           13.39  164     5531     0.90 ug/L      95
 67) Dibromochloromethane        13.65  129     5395     0.99 ug/L      92
 68) 1,2-Dibromoethane           13.90  107     3660     0.97 ug/L      99
 69) 1-Chlorohexane              13.95   91     7633     1.00 ug/L      87
 70) Chlorobenzene               14.35  112    20292     1.00 ug/L      97
 71) 1,1,1,2-Tetrachloroethane   14.37  131     6170     0.88 ug/L      98
 72) Ethylbenzene                14.37  106     8708     0.88 ug/L      83
 73) m-,p-Xylene                 14.45  106    25643     2.01 ug/L      97
 74) o-Xylene                    14.97  106    10919     0.89 ug/L      91
 75) Styrene                     15.01  104    16405     0.84 ug/L      94
 76) Bromoform                   15.48  173     2717     1.12 ug/L      83
 77) Isopropylbenzene            15.36  105    29636     0.95 ug/L      96
 79) 1,1,2,2-Tetrachloroethane   15.56   83     4953     0.93 ug/L      93
 81) 1,2,3-Trichloropropane      15.75  110      916     0.80 ug/L #     1
 83) n-Propylbenzene             15.84   91    32612     0.92 ug/L      97
 84) Bromobenzene                15.97  156     7696     0.94 ug/L      90
 85) 1,3,5-Trimethylbenzene      16.01  105    22370     0.89 ug/L      97
 86) 2-Chlorotoluene             16.10   91    20126     0.90 ug/L     100
 87) 4-Chlorotoluene             16.14   91    25143     1.15 ug/L      85
 88) a-Methylstyrene             16.39  118    12686     0.85 ug/L      87
 89) tert-Butylbenzene           16.44  134     5168     0.92 ug/L      73
 90) 1,2,4-Trimethylbenzene      16.49  105    24950     0.96 ug/L      87
 91) sec-Butylbenzene            16.69  105    30453     0.96 ug/L      95
 92) p-Isopropyltoluene          16.83  119    25171     0.94 ug/L      96
 93) 1,3-Dichlorobenzene         17.03  146    16116     1.01 ug/L      97
 94) 1,4-Dichlorobenzene         17.14  146    17433     1.00 ug/L #    70
 95) n-Butylbenzene              17.32   91    21325     0.89 ug/L      94
 96) 1,2-Dichlorobenzene         17.61  146    14397     0.99 ug/L      96
 98) 1,2,4-Trichlorobenzene      19.58  180     9585     0.88 ug/L      99
 99) Hexachlorobutadiene         19.72  225     5003     1.00 ug/L      93
100) Naphthalene                 19.93  128    16154     0.89 ug/L     100
101) 1,2,3-Trichlorobenzene      20.22  180     9177     0.98 ug/L      95

-------------------------------------------------------------------------
(#) = qualifier out of range (m) = manual integration
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      Quantitation Report    (QT Reviewed)

  Data File : C:\MSDCHEM\1\DATA\062411\10M88589.D          Vial: 14
  Acq On    : 24 Jun 2011  16:53                       Operator: TMB
  Sample    : WG368444-04 1ug/L STD 8260               Inst    : HPMS10
  Misc      : 1,1 STD46173                             Multiplr: 1.00
  MS Integration Params: RTEINT.P  
  Quant Time: Jun 27  9:59 2011              Quant Results File: 8260WTR.RES

  Method       : C:\MSDCHEM\1\METHODS\8260WTR.M (RTE Integrator)
  Title        : 8260B/624 WT (SOP: OVL MSV01) 6/24/11 HPMS10
  Last Update  : Mon Jun 27 09:15:48 2011
  Response via : Initial Calibration
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      Quantitation Report    (QT Reviewed)

  Data File : C:\MSDCHEM\1\DATA\062411\10M88590.D          Vial: 15
  Acq On    : 24 Jun 2011  17:24                       Operator: TMB
  Sample    : WG368444-12 10ug/L STD 8260              Inst    : HPMS10
  Misc      : 1,1 STD46173                             Multiplr: 1.00
  MS Integration Params: RTEINT.P  
Quant Time: Jun 27 09:02:24 2011           Quant Results File: 8260WTR.RES

  Quant Method : C:\MSDCHEM\1\METHODS\8260WTR.M (RTE Integrator)
  Title        : 8260B/624 WT (SOP: OVL MSV01) 6/24/11 HPMS10
  Last Update  : Sat Jun 25 18:52:05 2011
  Response via : Initial Calibration
  DataAcq Meth : 8260WTR            

Internal Standards                R.T. QIon  Response  Conc Units Dev(Min)
-------------------------------------------------------------------------
  1) Fluorobenzene               10.67   96   735311    25.00 ug/L    0.00
 57) Chlorobenzene-d5            14.30  117   562069    25.00 ug/L    0.00
 78) 1,4-Dichlorobenzene-d4      17.10  152   299163    25.00 ug/L    0.00

System Monitoring Compounds                                       
 37) Dibromofluoromethane         9.68  111    35112     5.15 ug/L    0.00  
  Spiked Amount     25.000   Range  86 - 118    Recovery   =   20.60%#
 43) 1,2-Dichloroethane-d4       10.29   65    32951     5.13 ug/L    0.00  
  Spiked Amount     25.000   Range  80 - 120    Recovery   =   20.52%#
 58) Toluene-d8                  12.53   98   128338     5.31 ug/L    0.00  
  Spiked Amount     25.000   Range  88 - 110    Recovery   =   21.24%#
 80) p-Bromofluorobenzene        15.70   95    47656     5.32 ug/L    0.00  
  Spiked Amount     25.000   Range  86 - 115    Recovery   =   21.28%#

Target Compounds                                                   Qvalue
  2) Dichlorodifluoromethane      3.30   85    90495     9.55 ug/L      99
  3) Chloromethane                3.78   50    87408     9.33 ug/L      99
  4) Vinyl Chloride               4.00   62    68329     9.28 ug/L     100
  5) 1,3-Butadiene                4.06   54    46858     9.87 ug/L      94
  6) Bromomethane                 4.91   94    57015     9.49 ug/L      99
  7) Chloroethane                 5.08   64    51520     9.68 ug/L      99
  8) Trichlorofluoromethane       5.57  101   113536     9.60 ug/L      99
  9) Diethyl ether                6.07   59   317545    62.93 ug/L      99
 10) Isoprene                     6.11   67    98962     9.87 ug/L      99
 11) Acrolein                     6.31   56     8874    18.49 ug/L      86
 12) 1,1,2-Trichloro-1,2,2-Trif   6.33  101    71025     9.67 ug/L      98
 13) Acetone                      6.39   43    14258    11.11 ug/L #   100
 14) 1,1-Dichloroethene           6.63   96    69874    10.24 ug/L     100
 15) Tert-Butyl Alcohol           6.71   59    53718   126.23 ug/L      94
 16) Dimethyl Sulfide             6.88   62    81714    10.09 ug/L      98
 17) Iodomethane                  7.13  142   110402    10.57 ug/L      99
 18) Methyl acetate               7.14   43    42492    10.01 ug/L      98
 19) Methylene Chloride           7.38   84    75466    10.05 ug/L      99
 20) Carbon Disulfide             7.44   76   212310     9.79 ug/L     100
 21) Acrylonitrile                7.56   53    15942     9.61 ug/L      97
 22) Methyl Tert Butyl Ether      7.57   73   156032    10.00 ug/L      98
 23) trans-1,2-Dichloroethene     7.82   96    73952     9.92 ug/L      99
 24) n-Hexane                     7.89   57    80619     9.80 ug/L      98
 25) Diisopropyl ether            8.20   45  1446355    62.45 ug/L     100
 26) Vinyl Acetate                8.39   43    30977    10.55 ug/L      96
 27) 1,1-Dichloroethane           8.41   63   131786    10.19 ug/L      99
 28) Ethyl-Tert-Butyl ether       8.75   59  1276243    62.28 ug/L     100
 29) 2-Butanone                   8.94   43    16021     9.72 ug/L      87
 30) Propionitrile                9.04   54    31620    58.49 ug/L      96
 31) 2,2-Dichloropropane          9.14   77   107315     9.84 ug/L      98
 32) cis-1,2-Dichloroethene       9.22   96    81060    10.37 ug/L      98
 33) Chloroform                   9.41   83   130931    10.06 ug/L      99
 34) 1-Bromopropane               9.54  122    16039    10.45 ug/L      97
 35) Bromochloromethane           9.63  128    38629    10.78 ug/L      98
 36) Tetrahydrofuran              9.65   42    79565    63.85 ug/L      97
 38) 1,1,1-Trichloroethane        9.92   97   112556    10.07 ug/L      98
 39) Cyclohexane                  9.95   56   111938     9.85 ug/L     100
 40) 1,1-Dichloropropene         10.10   75   102047    10.63 ug/L      96
 41) Carbon Tetrachloride        10.24  117   101371    10.32 ug/L      98
 42) Tert-Amyl-Methyl ether      10.19   73  1078066    62.86 ug/L      99
-------------------------------------------------------------------------
(#) = qualifier out of range (m) = manual integration
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      Quantitation Report    (QT Reviewed)

  Data File : C:\MSDCHEM\1\DATA\062411\10M88590.D          Vial: 15
  Acq On    : 24 Jun 2011  17:24                       Operator: TMB
  Sample    : WG368444-12 10ug/L STD 8260              Inst    : HPMS10
  Misc      : 1,1 STD46173                             Multiplr: 1.00
  MS Integration Params: RTEINT.P  
Quant Time: Jun 27 09:02:24 2011           Quant Results File: 8260WTR.RES

  Quant Method : C:\MSDCHEM\1\METHODS\8260WTR.M (RTE Integrator)
  Title        : 8260B/624 WT (SOP: OVL MSV01) 6/24/11 HPMS10
  Last Update  : Sat Jun 25 18:52:05 2011
  Response via : Initial Calibration
  DataAcq Meth : 8260WTR            

     Compound                     R.T. QIon  Response  Conc Unit   Qvalue
-------------------------------------------------------------------------
 45) 1,2-Dichloroethane          10.40   62    87321    10.57 ug/L      99
 46) Benzene                     10.45   78   290925    10.09 ug/L      99
 47) Trichloroethene             11.15  130    81385    10.24 ug/L      99
 48) Methylcyclohexane           11.23   83   112001     9.82 ug/L     100
 49) 1,2-Dichloropropane         11.35   63    71654    10.30 ug/L      98
 50) Bromodichloromethane        11.64   83    91025    10.02 ug/L      99
 51) 1,4-Dioxane                 11.61   88     5067   119.22 ug/L      96
 52) Dibromomethane              11.72   93    38526    10.60 ug/L      99
 53) 2-Chloroethyl Vinyl Ether   11.90   63    29869     9.88 ug/L      90
 54) 4-Methyl-2-Pentanone        11.92   58    13441     8.97 ug/L      99
 55) cis-1,3-Dichloropropene     12.22   75   102112     9.70 ug/L      99
 56) Dimethyl Disulfide          12.47   79    51391     8.94 ug/L      98
 59) Toluene                     12.63   91   300482    10.58 ug/L     100
 60) Ethyl Methacrylate          12.70   69    54370     9.32 ug/L      94
 61) Paraldehyde                 12.71   89     4658    55.19 ug/L      51
 62) trans-1,3-Dichloropropene   12.78   75    85569    10.50 ug/L      97
 63) 1,1,2-Trichloroethane       12.99   97    53282    10.75 ug/L      99
 64) 2-Hexanone                  12.93   43    14823     7.42 ug/L #    53
 65) 1,3-Dichloropropane         13.27   76    88327    10.68 ug/L      96
 66) Tetrachloroethene           13.39  164    63827    10.56 ug/L      98
 67) Dibromochloromethane        13.64  129    65290     9.77 ug/L      99
 68) 1,2-Dibromoethane           13.88  107    46078     9.70 ug/L      98
 69) 1-Chlorohexane              13.94   91    94353     9.85 ug/L     100
 70) Chlorobenzene               14.34  112   207251    10.32 ug/L      99
 71) 1,1,1,2-Tetrachloroethane   14.36  131    72414    10.50 ug/L      97
 72) Ethylbenzene                14.36  106   101959    10.48 ug/L      97
 73) m-,p-Xylene                 14.45  106   262665    20.89 ug/L      99
 74) o-Xylene                    14.97  106   128653    10.69 ug/L      99
 75) Styrene                     15.01  104   210569    10.92 ug/L      99
 76) Bromoform                   15.48  173    39122     9.57 ug/L      98
 77) Isopropylbenzene            15.37  105   322981    10.55 ug/L      99
 79) 1,1,2,2-Tetrachloroethane   15.56   83    56190    10.33 ug/L      96
 81) 1,2,3-Trichloropropane      15.74  110    17009    10.42 ug/L      59
 82) trans-1,4-Dichloro-2-Buten  15.78   53    13465     9.29 ug/L #    33
 83) n-Propylbenzene             15.83   91   381912    10.51 ug/L     100
 84) Bromobenzene                15.97  156    89310    10.67 ug/L      97
 85) 1,3,5-Trimethylbenzene      16.01  105   271334    10.57 ug/L     100
 86) 2-Chlorotoluene             16.09   91   226328     9.85 ug/L      87
 87) 4-Chlorotoluene             16.13   91   205990     9.19 ug/L      99
 88) a-Methylstyrene             16.38  118   153081    10.09 ug/L      89
 89) tert-Butylbenzene           16.43  134    60338    10.47 ug/L      89
 90) 1,2,4-Trimethylbenzene      16.48  105   277236    10.45 ug/L     100
 91) sec-Butylbenzene            16.69  105   334403    10.30 ug/L      99
 92) p-Isopropyltoluene          16.83  119   293844    10.73 ug/L      98
 93) 1,3-Dichlorobenzene         17.02  146   164615    10.14 ug/L     100
 94) 1,4-Dichlorobenzene         17.15  146   173189     9.76 ug/L      98
 95) n-Butylbenzene              17.32   91   258011    10.51 ug/L      99
 96) 1,2-Dichlorobenzene         17.61  146   155345    10.42 ug/L      99
 97) 1,2-Dibromo-3-Chloropropan  18.52  157    10495     9.96 ug/L      98
 98) 1,2,4-Trichlorobenzene      19.59  180   115645    10.35 ug/L      99
 99) Hexachlorobutadiene         19.71  225    50334     9.88 ug/L     100
100) Naphthalene                 19.94  128   196052    10.57 ug/L      98
101) 1,2,3-Trichlorobenzene      20.22  180   100022    10.44 ug/L      98

-------------------------------------------------------------------------
(#) = qualifier out of range (m) = manual integration
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      Quantitation Report    (QT Reviewed)

  Data File : C:\MSDCHEM\1\DATA\062411\10M88590.D          Vial: 15
  Acq On    : 24 Jun 2011  17:24                       Operator: TMB
  Sample    : WG368444-12 10ug/L STD 8260              Inst    : HPMS10
  Misc      : 1,1 STD46173                             Multiplr: 1.00
  MS Integration Params: RTEINT.P  
  Quant Time: Jun 27 10:12 2011              Quant Results File: 8260WTR.RES

  Method       : C:\MSDCHEM\1\METHODS\8260WTR.M (RTE Integrator)
  Title        : 8260B/624 WT (SOP: OVL MSV01) 6/24/11 HPMS10
  Last Update  : Mon Jun 27 10:07:08 2011
  Response via : Initial Calibration
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      Quantitation Report    (Not Reviewed)

  Data File : C:\MSDCHEM\1\DATA\062411\10M88592.D          Vial: 17
  Acq On    : 24 Jun 2011  18:28                       Operator: TMB
  Sample    : WG368444-13 50ug/L ALT SRC STD 8260      Inst    : HPMS10
  Misc      : 1,1 STD46137                             Multiplr: 1.00
  MS Integration Params: RTEINT.P  
Quant Time: Jun 27 10:21:53 2011           Quant Results File: 8260WTR.RES

  Quant Method : C:\MSDCHEM\1\METHODS\8260WTR.M (RTE Integrator)
  Title        : 8260B/624 WT (SOP: OVL MSV01) 6/24/11 HPMS10
  Last Update  : Mon Jun 27 10:13:52 2011
  Response via : Initial Calibration
  DataAcq Meth : 8260WTR            

Internal Standards                R.T. QIon  Response  Conc Units Dev(Min)
-------------------------------------------------------------------------
  1) Fluorobenzene               10.67   96   702286    25.00 ug/L    0.00
 57) Chlorobenzene-d5            14.30  117   554634    25.00 ug/L    0.00
 78) 1,4-Dichlorobenzene-d4      17.10  152   295508    25.00 ug/L    0.00

System Monitoring Compounds                                       
 37) Dibromofluoromethane         9.68  111   162146    24.89 ug/L    0.00  
  Spiked Amount     25.000   Range  86 - 118    Recovery   =   99.56% 
 43) 1,2-Dichloroethane-d4       10.29   65   149374    24.36 ug/L    0.00  
  Spiked Amount     25.000   Range  80 - 120    Recovery   =   97.44% 
 58) Toluene-d8                  12.53   98   585705    24.56 ug/L    0.00  
  Spiked Amount     25.000   Range  88 - 110    Recovery   =   98.24% 
 80) p-Bromofluorobenzene        15.70   95   232415    26.29 ug/L    0.00  
  Spiked Amount     25.000   Range  86 - 115    Recovery   =  105.16% 

Target Compounds                                                   Qvalue
  2) Dichlorodifluoromethane      3.30   85   550658    60.85 ug/L     100
  3) Chloromethane                3.77   50   475166    53.10 ug/L     100
  4) Vinyl Chloride               4.00   62   360090    51.18 ug/L     100
  5) 1,3-Butadiene                4.04   54   158531    41.88 ug/L      99
  6) Bromomethane                 4.91   94   253866    44.22 ug/L      99
  7) Chloroethane                 5.07   64   270613    53.25 ug/L      99
  8) Trichlorofluoromethane       5.55  101   587089    51.95 ug/L     100
  9) Diethyl ether                6.07   59   488138   101.28 ug/L      99
 10) Isoprene                     6.10   67   512488    53.53 ug/L     100
 11) Acrolein                     6.30   56    68673   149.83 ug/L      98
 12) 1,1,2-Trichloro-1,2,2-Trif   6.32  101   354869    50.59 ug/L      99
 13) Acetone                      6.40   43    67573    55.11 ug/L #   100
 14) 1,1-Dichloroethene           6.62   96   324786    49.82 ug/L      98
 15) Tert-Butyl Alcohol           6.73   59    83809   206.20 ug/L      98
 16) Dimethyl Sulfide             6.88   62   405946    52.47 ug/L     100
 17) Iodomethane                  7.12  142   386294    38.73 ug/L     100
 18) Methyl acetate               7.12   43   261375    64.44 ug/L     100
 19) Methylene Chloride           7.37   84   410153    57.20 ug/L     100
 20) Carbon Disulfide             7.42   76  1020913    49.30 ug/L     100
 21) Acrylonitrile                7.56   53    86685    54.74 ug/L      93
 22) Methyl Tert Butyl Ether      7.58   73   824231    55.30 ug/L     100
 23) trans-1,2-Dichloroethene     7.82   96   364639    51.20 ug/L     100
 24) n-Hexane                     7.88   57   469643    59.75 ug/L      99
 25) Diisopropyl ether            8.21   45  2223649   100.52 ug/L     100
 26) Vinyl Acetate                8.38   43   181531    32.90 ug/L      99
 27) 1,1-Dichloroethane           8.41   63   626119    50.68 ug/L     100
 28) Ethyl-Tert-Butyl ether       8.76   59  1906645    97.41 ug/L     100
 29) 2-Butanone                   8.93   43    85390    54.25 ug/L      98
 30) Propionitrile                9.04   54    57265   110.91 ug/L      96
 31) 2,2-Dichloropropane          9.14   77   520799    49.99 ug/L     100
 32) cis-1,2-Dichloroethene       9.21   96   407932    54.62 ug/L      99
 33) Chloroform                   9.41   83   629843    50.67 ug/L     100
 34) 1-Bromopropane               9.54  122    89226    60.88 ug/L      97
 35) Bromochloromethane           9.63  128   184852    54.02 ug/L      99
 36) Tetrahydrofuran              9.66   42   123576   103.84 ug/L      98
 38) 1,1,1-Trichloroethane        9.92   97   563651    52.81 ug/L     100
 39) Cyclohexane                  9.95   56   574783    52.96 ug/L     100
 40) 1,1-Dichloropropene         10.10   75   498186    54.34 ug/L      99
 41) Carbon Tetrachloride        10.24  117   502844    53.61 ug/L      98
 42) Tert-Amyl-Methyl ether      10.19   73  1694035   103.42 ug/L     100
-------------------------------------------------------------------------
(#) = qualifier out of range (m) = manual integration
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      Quantitation Report    (Not Reviewed)

  Data File : C:\MSDCHEM\1\DATA\062411\10M88592.D          Vial: 17
  Acq On    : 24 Jun 2011  18:28                       Operator: TMB
  Sample    : WG368444-13 50ug/L ALT SRC STD 8260      Inst    : HPMS10
  Misc      : 1,1 STD46137                             Multiplr: 1.00
  MS Integration Params: RTEINT.P  
Quant Time: Jun 27 10:21:53 2011           Quant Results File: 8260WTR.RES

  Quant Method : C:\MSDCHEM\1\METHODS\8260WTR.M (RTE Integrator)
  Title        : 8260B/624 WT (SOP: OVL MSV01) 6/24/11 HPMS10
  Last Update  : Mon Jun 27 10:13:52 2011
  Response via : Initial Calibration
  DataAcq Meth : 8260WTR            

     Compound                     R.T. QIon  Response  Conc Unit   Qvalue
-------------------------------------------------------------------------
 45) 1,2-Dichloroethane          10.40   62   426909    54.09 ug/L      99
 46) Benzene                     10.44   78  1407143    51.10 ug/L      99
 47) Trichloroethene             11.15  130   404273    53.25 ug/L     100
 48) Methylcyclohexane           11.23   83   560968    51.48 ug/L     100
 49) 1,2-Dichloropropane         11.34   63   358054    53.90 ug/L      99
 50) Bromodichloromethane        11.63   83   461942    53.26 ug/L     100
 51) 1,4-Dioxane                 11.62   88     8892   219.06 ug/L      98
 52) Dibromomethane              11.72   93   193340    55.70 ug/L     100
 53) 2-Chloroethyl Vinyl Ether   11.90   63   163534    50.45 ug/L      97
 54) 4-Methyl-2-Pentanone        11.93   58    79255    55.37 ug/L      98
 55) cis-1,3-Dichloropropene     12.22   75   538001    52.45 ug/L     100
 56) Dimethyl Disulfide          12.48   79   288641    52.58 ug/L      97
 59) Toluene                     12.63   91  1489995    53.18 ug/L      99
 60) Ethyl Methacrylate          12.70   69   320853    50.42 ug/L      99
 61) Paraldehyde                 12.72   89    16053   158.31 ug/L      87
 62) trans-1,3-Dichloropropene   12.78   75   414840    51.57 ug/L      99
 63) 1,1,2-Trichloroethane       12.99   97   266972    54.59 ug/L     100
 64) 2-Hexanone                  12.93   43   118098    49.78 ug/L      97
 65) 1,3-Dichloropropane         13.27   76   460927    56.49 ug/L      98
 66) Tetrachloroethene           13.39  164   312017    52.34 ug/L      99
 67) Dibromochloromethane        13.64  129   343015    51.07 ug/L      98
 68) 1,2-Dibromoethane           13.89  107   250424    52.39 ug/L      99
 69) 1-Chlorohexane              13.94   91   478006    49.61 ug/L      98
 70) Chlorobenzene               14.34  112  1016431    51.29 ug/L     100
 71) 1,1,1,2-Tetrachloroethane   14.37  131   372320    54.70 ug/L      98
 72) Ethylbenzene                14.36  106   534950    55.70 ug/L     100
 73) m-,p-Xylene                 14.45  106  1312269   105.79 ug/L      99
 74) o-Xylene                    14.97  106   649522    54.70 ug/L     100
 75) Styrene                     15.00  104  1086163    57.06 ug/L     100
 76) Bromoform                   15.48  173   207667    49.28 ug/L     100
 77) Isopropylbenzene            15.37  105  1416437    46.90 ug/L     100
 79) 1,1,2,2-Tetrachloroethane   15.56   83   300927    55.99 ug/L     100
 81) 1,2,3-Trichloropropane      15.75  110    86481    52.60 ug/L      85
 82) trans-1,4-Dichloro-2-Buten  15.78   53    55088    38.47 ug/L      56
 83) n-Propylbenzene             15.83   91  1901767    52.98 ug/L     100
 84) Bromobenzene                15.97  156   450391    54.48 ug/L     100
 85) 1,3,5-Trimethylbenzene      16.01  105  1417612    55.93 ug/L      99
 86) 2-Chlorotoluene             16.09   91  1147359    50.56 ug/L     100
 87) 4-Chlorotoluene             16.13   91   985888    44.52 ug/L     100
 88) a-Methylstyrene             16.38  118   814839    54.35 ug/L      99
 89) tert-Butylbenzene           16.44  134   304298    53.45 ug/L      88
 90) 1,2,4-Trimethylbenzene      16.48  105  1424697    54.38 ug/L      99
 91) sec-Butylbenzene            16.69  105  1695848    52.89 ug/L      99
 92) p-Isopropyltoluene          16.83  119  1378968    50.99 ug/L      99
 93) 1,3-Dichlorobenzene         17.02  146   820640    51.18 ug/L     100
 94) 1,4-Dichlorobenzene         17.14  146   851199    48.58 ug/L     100
 95) n-Butylbenzene              17.32   91  1315908    54.26 ug/L      99
 96) 1,2-Dichlorobenzene         17.61  146   771059    52.37 ug/L     100
 97) 1,2-Dibromo-3-Chloropropan  18.53  157    58889    56.55 ug/L      95
 98) 1,2,4-Trichlorobenzene      19.57  180   574877    52.10 ug/L      99
 99) Hexachlorobutadiene         19.71  225   263281    52.32 ug/L      98
100) Naphthalene                 19.93  128  1047836    57.19 ug/L     100
101) 1,2,3-Trichlorobenzene      20.21  180   512862    54.19 ug/L     100

-------------------------------------------------------------------------
(#) = qualifier out of range (m) = manual integration
10M88592.D  8260WTR.M      Mon Jun 27 10:21:54 2011      Page 2
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      Quantitation Report    (Not Reviewed)

  Data File : C:\MSDCHEM\1\DATA\062411\10M88592.D          Vial: 17
  Acq On    : 24 Jun 2011  18:28                       Operator: TMB
  Sample    : WG368444-13 50ug/L ALT SRC STD 8260      Inst    : HPMS10
  Misc      : 1,1 STD46137                             Multiplr: 1.00
  MS Integration Params: RTEINT.P  
  Quant Time: Jun 27 10:21 2011              Quant Results File: 8260WTR.RES

  Method       : C:\MSDCHEM\1\METHODS\8260WTR.M (RTE Integrator)
  Title        : 8260B/624 WT (SOP: OVL MSV01) 6/24/11 HPMS10
  Last Update  : Mon Jun 27 10:13:52 2011
  Response via : Initial Calibration
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Abundance TIC: 10M88592.D
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      Quantitation Report    (Not Reviewed)

  Data File : C:\MSDchem\1\data\071811\10M89099.D          Vial: 3
  Acq On    : 18 Jul 2011  14:54                       Operator: MES
  Sample    : WG370584-02 5 ug/L APPIX STD             Inst    : HPMS10
  Misc      : 1,1 STD46496                             Multiplr: 1.00
  MS Integration Params: RTEINT.P  
Quant Time: Jul 18 15:16:19 2011           Quant Results File: 8260WTR.RES

  Quant Method : C:\MSDCHEM\1\METHODS\8260WTR.M (RTE Integrator)
  Title        : 8260B/624 WT (SOP: OVL MSV01) 6/24/11 HPMS10
  Last Update  : Mon Jul 18 13:23:36 2011
  Response via : Initial Calibration
  DataAcq Meth : 8260WTR            

Internal Standards                R.T. QIon  Response  Conc Units Dev(Min)
-------------------------------------------------------------------------
  1) Fluorobenzene               10.66   96   812981    25.00 ug/L    0.00
 57) Chlorobenzene-d5            14.29  117   653550    25.00 ug/L    0.00
 78) 1,4-Dichlorobenzene-d4      17.09  152   333161    25.00 ug/L    0.00

System Monitoring Compounds                                       
 37) Dibromofluoromethane         9.68  111   194902    25.84 ug/L    0.00  
  Spiked Amount     25.000   Range  86 - 118    Recovery   =  103.36% 
 43) 1,2-Dichloroethane-d4       10.28   65   183843    25.90 ug/L    0.00  
  Spiked Amount     25.000   Range  80 - 120    Recovery   =  103.60% 
 58) Toluene-d8                  12.52   98   674760    24.02 ug/L    0.00  
  Spiked Amount     25.000   Range  88 - 110    Recovery   =   96.08% 
 80) p-Bromofluorobenzene        15.69   95   264485    26.53 ug/L    0.00  
  Spiked Amount     25.000   Range  86 - 115    Recovery   =  106.12% 

Target Compounds                                                   Qvalue
  3) Chloromethane                3.78   50     5990     0.58 ug/L #    25
  6) Bromomethane                 4.91   94     3943     0.59 ug/L      95
 13) Acetone                      6.40   43     3074     2.17 ug/L #   100
 15) Tert-Butyl Alcohol           6.70   59      468     0.99 ug/L #    58
 18) Methyl acetate               7.14   43     1439     0.31 ug/L #    55
 20) Carbon Disulfide             7.42   76     3542     0.15 ug/L #    74
 98) 1,2,4-Trichlorobenzene      19.59  180     2311     0.19 ug/L #    46
 99) Hexachlorobutadiene         19.71  225     1420     0.25 ug/L #    49
100) Naphthalene                 19.94  128     4151     0.20 ug/L #    66
101) 1,2,3-Trichlorobenzene      20.20  180     2635     0.25 ug/L      81

-------------------------------------------------------------------------
(#) = qualifier out of range (m) = manual integration
10M89099.D  8260WTR.M      Mon Jul 18 15:16:19 2011      Page 1
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      Quantitation Report    (Not Reviewed)

  Data File : C:\MSDchem\1\data\071811\10M89099.D          Vial: 3
  Acq On    : 18 Jul 2011  14:54                       Operator: MES
  Sample    : WG370584-02 5 ug/L APPIX STD             Inst    : HPMS10
  Misc      : 1,1 STD46496                             Multiplr: 1.00
  MS Integration Params: RTEINT.P  
  Quant Time: Jul 18 15:16 2011              Quant Results File: 8260WTR.RES

  Method       : C:\MSDCHEM\1\METHODS\8260WTR.M (RTE Integrator)
  Title        : 8260B/624 WT (SOP: OVL MSV01) 6/24/11 HPMS10
  Last Update  : Mon Jul 18 13:23:36 2011
  Response via : Initial Calibration
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Abundance TIC: 10M89099.D
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      Quantitation Report    (QT Reviewed)

  Data File : C:\MSDCHEM\1\DATA\071811\10M89099.D          Vial: 3
  Acq On    : 18 Jul 2011  14:54                       Operator: MES
  Sample    : WG370584-02 5 ug/L APPIX STD             Inst    : HPMS10
  Misc      : 1,1 STD46496                             Multiplr: 1.00
  MS Integration Params: rteint.p  
Quant Time: Jul 18 15:35:54 2011           Quant Results File: A9FOOWT.RES

  Quant Method : C:\MSDCHEM\1\METHODS\A9FOOWT.M (RTE Integrator)
  Title        : FOO/APPIX/BUTADIENE WT SOP: OVL MSV01 07/18/11
  Last Update  : Mon Jul 18 15:08:20 2011
  Response via : Initial Calibration
  DataAcq Meth : 8260WTR            

Internal Standards                R.T. QIon  Response  Conc Units Dev(Min)
-------------------------------------------------------------------------
  1) Fluorobenzene               10.66   96   812981    25.00 ug/L    0.00
  8) Chlorobenzene-d5            14.29  117   653550    25.00 ug/L    0.01
 12) 1,4-Dichlorobenzene-d4      17.09  152   333161    25.00 ug/L    0.01

Target Compounds                                                   Qvalue
  2) Acetonitrile                 6.83   41     3165     3.84 ug/L #    78
  3) 3-Chloro-1-propene           7.20   41    59246     3.84 ug/L #   100
  4) 2-Chloro-1,3-butadiene       8.53   53    57590     3.30 ug/L #   100
  5) Ethyl Acetate                9.13   43    14351     2.41 ug/L #   100
  6) Methacrylonitrile            9.29   67     6491     3.15 ug/L #   100
 10) Methyl methacrylate         11.33   41    13246     2.60 ug/L #   100
 11) 2-Nitropropane              11.63   43     4902     3.28 ug/L #   100
 13) Cyclohexanone               15.46   55     2272    14.75 ug/L #   100

-------------------------------------------------------------------------
(#) = qualifier out of range (m) = manual integration
10M89099.D  A9FOOWT.M      Mon Jul 18 15:36:30 2011      Page 1
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      Quantitation Report    (QT Reviewed)

  Data File : C:\MSDCHEM\1\DATA\071811\10M89099.D          Vial: 3
  Acq On    : 18 Jul 2011  14:54                       Operator: MES
  Sample    : WG370584-02 5 ug/L APPIX STD             Inst    : HPMS10
  Misc      : 1,1 STD46496                             Multiplr: 1.00
  MS Integration Params: rteint.p  
  Quant Time: Jul 18 15:36 2011              Quant Results File: A9FOOWT.RES

  Method       : C:\MSDCHEM\1\METHODS\A9FOOWT.M (RTE Integrator)
  Title        : FOO/APPIX/BUTADIENE WT SOP: OVL MSV01 07/18/11
  Last Update  : Mon Jul 18 15:08:20 2011
  Response via : Initial Calibration
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Abundance TIC: 10M89099.D
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      Quantitation Report    (Not Reviewed)

  Data File : C:\MSDchem\1\data\071811\10M89100.D          Vial: 4
  Acq On    : 18 Jul 2011  15:26                       Operator: MES
  Sample    : WG370584-03 20 ug/L APPIX STD            Inst    : HPMS10
  Misc      : 1,1 STD46496                             Multiplr: 1.00
  MS Integration Params: RTEINT.P  
Quant Time: Jul 18 15:47:59 2011           Quant Results File: 8260WTR.RES

  Quant Method : C:\MSDCHEM\1\METHODS\8260WTR.M (RTE Integrator)
  Title        : 8260B/624 WT (SOP: OVL MSV01) 6/24/11 HPMS10
  Last Update  : Mon Jul 18 13:23:36 2011
  Response via : Initial Calibration
  DataAcq Meth : 8260WTR            

Internal Standards                R.T. QIon  Response  Conc Units Dev(Min)
-------------------------------------------------------------------------
  1) Fluorobenzene               10.66   96   802105    25.00 ug/L    0.00
 57) Chlorobenzene-d5            14.29  117   632386    25.00 ug/L    0.00
 78) 1,4-Dichlorobenzene-d4      17.09  152   333506    25.00 ug/L    0.00

System Monitoring Compounds                                       
 37) Dibromofluoromethane         9.68  111   193869    26.05 ug/L    0.00  
  Spiked Amount     25.000   Range  86 - 118    Recovery   =  104.20% 
 43) 1,2-Dichloroethane-d4       10.28   65   184096    26.29 ug/L    0.00  
  Spiked Amount     25.000   Range  80 - 120    Recovery   =  105.16% 
 58) Toluene-d8                  12.52   98   663409    24.40 ug/L    0.00  
  Spiked Amount     25.000   Range  88 - 110    Recovery   =   97.60% 
 80) p-Bromofluorobenzene        15.69   95   264008    26.46 ug/L    0.00  
  Spiked Amount     25.000   Range  86 - 115    Recovery   =  105.84% 

Target Compounds                                                   Qvalue
  3) Chloromethane                3.76   50     2957     0.29 ug/L #     1
  6) Bromomethane                 4.92   94     2023     0.31 ug/L      91
 13) Acetone                      6.39   43     7542     5.39 ug/L #   100
 18) Methyl acetate               7.11   43     4638     1.00 ug/L      83
 19) Methylene Chloride           7.37   84     1516     0.19 ug/L      94
 79) 1,1,2,2-Tetrachloroethane   15.47   83      969     0.16 ug/L #    18

-------------------------------------------------------------------------
(#) = qualifier out of range (m) = manual integration
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      Quantitation Report    (Not Reviewed)

  Data File : C:\MSDchem\1\data\071811\10M89100.D          Vial: 4
  Acq On    : 18 Jul 2011  15:26                       Operator: MES
  Sample    : WG370584-03 20 ug/L APPIX STD            Inst    : HPMS10
  Misc      : 1,1 STD46496                             Multiplr: 1.00
  MS Integration Params: RTEINT.P  
  Quant Time: Jul 18 15:47 2011              Quant Results File: 8260WTR.RES

  Method       : C:\MSDCHEM\1\METHODS\8260WTR.M (RTE Integrator)
  Title        : 8260B/624 WT (SOP: OVL MSV01) 6/24/11 HPMS10
  Last Update  : Mon Jul 18 13:23:36 2011
  Response via : Initial Calibration
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      Quantitation Report    (Not Reviewed)

  Data File : C:\MSDCHEM\1\DATA\071811\10M89100.D          Vial: 4
  Acq On    : 18 Jul 2011  15:26                       Operator: MES
  Sample    : WG370584-03 20 ug/L APPIX STD            Inst    : HPMS10
  Misc      : 1,1 STD46496                             Multiplr: 1.00
  MS Integration Params: rteint.p  
Quant Time: Jul 18 15:52:20 2011           Quant Results File: A9FOOWT.RES

  Quant Method : C:\MSDCHEM\1\METHODS\A9FOOWT.M (RTE Integrator)
  Title        : FOO/APPIX/BUTADIENE WT SOP: OVL MSV01 07/18/11
  Last Update  : Mon Jul 18 15:36:42 2011
  Response via : Initial Calibration
  DataAcq Meth : 8260WTR            

Internal Standards                R.T. QIon  Response  Conc Units Dev(Min)
-------------------------------------------------------------------------
  1) Fluorobenzene               10.66   96   802105    25.00 ug/L    0.00
  8) Chlorobenzene-d5            14.29  117   632386    25.00 ug/L    0.01
 12) 1,4-Dichlorobenzene-d4      17.09  152   333506    25.00 ug/L    0.01

Target Compounds                                                   Qvalue
  2) Acetonitrile                 6.83   41    12319    15.08 ug/L      89
  3) 3-Chloro-1-propene           7.20   41   243084    16.64 ug/L #   100
  4) 2-Chloro-1,3-butadiene       8.53   53   235062    14.35 ug/L #   100
  5) Ethyl Acetate                9.13   43    68477    12.34 ug/L #   100
  6) Methacrylonitrile            9.29   67    37449    19.03 ug/L #   100
  7) Isobutyl Alcohol             9.29   43     6520    16.19 ug/L #   100
 10) Methyl methacrylate         11.32   41    73505    15.66 ug/L #   100
 11) 2-Nitropropane              11.64   43    23294    16.36 ug/L #   100
 13) Cyclohexanone               15.46   55    12150    78.81 ug/L #   100

-------------------------------------------------------------------------
(#) = qualifier out of range (m) = manual integration
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      Quantitation Report    (Not Reviewed)

  Data File : C:\MSDCHEM\1\DATA\071811\10M89100.D          Vial: 4
  Acq On    : 18 Jul 2011  15:26                       Operator: MES
  Sample    : WG370584-03 20 ug/L APPIX STD            Inst    : HPMS10
  Misc      : 1,1 STD46496                             Multiplr: 1.00
  MS Integration Params: rteint.p  
  Quant Time: Jul 18 15:52 2011              Quant Results File: A9FOOWT.RES

  Method       : C:\MSDCHEM\1\METHODS\A9FOOWT.M (RTE Integrator)
  Title        : FOO/APPIX/BUTADIENE WT SOP: OVL MSV01 07/18/11
  Last Update  : Mon Jul 18 15:36:42 2011
  Response via : Initial Calibration

3.00 4.00 5.00 6.00 7.00 8.00 9.00 10.00 11.00 12.00 13.00 14.00 15.00 16.00 17.00 18.00 19.00 20.00 21.00
0

50000

100000

150000

200000

250000

300000

350000

400000

450000

500000

550000

600000

650000

700000

750000

800000

850000

900000

Time-->

Abundance TIC: 10M89100.D

1,
4-

D
ic

hl
or

ob
en

ze
ne

-d
4,

I

C
yc

lo
he

xa
no

ne
,T

C
hl

or
ob

en
ze

ne
-d

5,
I

2-
N

itr
op

ro
pa

ne
,T

M
et

hy
l m

et
ha

cr
yl

at
e

F
lu

or
ob

en
ze

ne
,I

M
et

ha
cr

yl
on

itr
ile

Is
ob

ut
yl

 A
lc

oh
ol

,T
E

th
yl

 A
ce

ta
te

,T

2-
C

hl
or

o-
1,

3-
bu

ta
di

en
e

3-
C

hl
or

o-
1-

pr
op

en
e

A
ce

to
ni

tr
ile

10M89100.D  A9FOOWT.M      Mon Jul 18 15:52:21 2011      Page 2

Page 145

L11070724 / 514 total pages



      Quantitation Report    (Not Reviewed)

  Data File : C:\MSDchem\1\data\071811\10M89101.D          Vial: 5
  Acq On    : 18 Jul 2011  15:57                       Operator: MES
  Sample    : WG370584-04 50 ug/L APPIX STD            Inst    : HPMS10
  Misc      : 1,1 STD46496                             Multiplr: 1.00
  MS Integration Params: RTEINT.P  
Quant Time: Jul 18 16:19:37 2011           Quant Results File: 8260WTR.RES

  Quant Method : C:\MSDCHEM\1\METHODS\8260WTR.M (RTE Integrator)
  Title        : 8260B/624 WT (SOP: OVL MSV01) 6/24/11 HPMS10
  Last Update  : Mon Jul 18 13:23:36 2011
  Response via : Initial Calibration
  DataAcq Meth : 8260WTR            

Internal Standards                R.T. QIon  Response  Conc Units Dev(Min)
-------------------------------------------------------------------------
  1) Fluorobenzene               10.66   96   800652    25.00 ug/L   -0.01
 57) Chlorobenzene-d5            14.29  117   623842    25.00 ug/L   -0.01
 78) 1,4-Dichlorobenzene-d4      17.10  152   329656    25.00 ug/L    0.00

System Monitoring Compounds                                       
 37) Dibromofluoromethane         9.68  111   195914    26.37 ug/L    0.00  
  Spiked Amount     25.000   Range  86 - 118    Recovery   =  105.48% 
 43) 1,2-Dichloroethane-d4       10.28   65   184179    26.34 ug/L   -0.01  
  Spiked Amount     25.000   Range  80 - 120    Recovery   =  105.36% 
 58) Toluene-d8                  12.52   98   666635    24.86 ug/L   -0.01  
  Spiked Amount     25.000   Range  88 - 110    Recovery   =   99.44% 
 80) p-Bromofluorobenzene        15.68   95   257949    26.15 ug/L   -0.01  
  Spiked Amount     25.000   Range  86 - 115    Recovery   =  104.60% 

Target Compounds                                                   Qvalue
  3) Chloromethane                3.77   50     6537     0.64 ug/L      96
  6) Bromomethane                 4.92   94     1959     0.30 ug/L      99
 13) Acetone                      6.40   43    16527    11.82 ug/L #   100
 18) Methyl acetate               7.12   43    12268     2.65 ug/L      97
 19) Methylene Chloride           7.37   84     3381     0.41 ug/L      90
 24) n-Hexane                     7.88   57     2751     0.31 ug/L #    60
 79) 1,1,2,2-Tetrachloroethane   15.47   83     2615     0.44 ug/L #    18

-------------------------------------------------------------------------
(#) = qualifier out of range (m) = manual integration
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      Quantitation Report    (Not Reviewed)

  Data File : C:\MSDchem\1\data\071811\10M89101.D          Vial: 5
  Acq On    : 18 Jul 2011  15:57                       Operator: MES
  Sample    : WG370584-04 50 ug/L APPIX STD            Inst    : HPMS10
  Misc      : 1,1 STD46496                             Multiplr: 1.00
  MS Integration Params: RTEINT.P  
  Quant Time: Jul 18 16:19 2011              Quant Results File: 8260WTR.RES

  Method       : C:\MSDCHEM\1\METHODS\8260WTR.M (RTE Integrator)
  Title        : 8260B/624 WT (SOP: OVL MSV01) 6/24/11 HPMS10
  Last Update  : Mon Jul 18 13:23:36 2011
  Response via : Initial Calibration
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      Quantitation Report    (Not Reviewed)

  Data File : C:\MSDCHEM\1\DATA\071811\10M89101.D          Vial: 5
  Acq On    : 18 Jul 2011  15:57                       Operator: MES
  Sample    : WG370584-04 50 ug/L APPIX STD            Inst    : HPMS10
  Misc      : 1,1 STD46496                             Multiplr: 1.00
  MS Integration Params: rteint.p  
Quant Time: Jul 18 16:23:08 2011           Quant Results File: A9FOOWT.RES

  Quant Method : C:\MSDCHEM\1\METHODS\A9FOOWT.M (RTE Integrator)
  Title        : FOO/APPIX/BUTADIENE WT SOP: OVL MSV01 07/18/11
  Last Update  : Mon Jul 18 15:36:42 2011
  Response via : Initial Calibration
  DataAcq Meth : 8260WTR            

Internal Standards                R.T. QIon  Response  Conc Units Dev(Min)
-------------------------------------------------------------------------
  1) Fluorobenzene               10.66   96   800652    25.00 ug/L   -0.01
  8) Chlorobenzene-d5            14.29  117   623842    25.00 ug/L    0.01
 12) 1,4-Dichlorobenzene-d4      17.10  152   329656    25.00 ug/L    0.02

Target Compounds                                                   Qvalue
  2) Acetonitrile                 6.82   41    33971    41.66 ug/L      98
  3) 3-Chloro-1-propene           7.20   41   632735    43.40 ug/L #   100
  4) 2-Chloro-1,3-butadiene       8.53   53   630191    38.54 ug/L #   100
  5) Ethyl Acetate                9.12   43   189024    34.12 ug/L #   100
  6) Methacrylonitrile            9.28   67   103804    52.84 ug/L #   100
  7) Isobutyl Alcohol             9.28   43    20673    51.42 ug/L #   100
  9) 1-Butanol                   10.18   56     1026    10.76 ug/L #   100
 10) Methyl methacrylate         11.32   41   208336    45.00 ug/L #   100
 11) 2-Nitropropane              11.64   43    64989    46.26 ug/L #   100
 13) Cyclohexanone               15.46   55    34445   226.04 ug/L #   100

-------------------------------------------------------------------------
(#) = qualifier out of range (m) = manual integration
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      Quantitation Report    (Not Reviewed)

  Data File : C:\MSDCHEM\1\DATA\071811\10M89101.D          Vial: 5
  Acq On    : 18 Jul 2011  15:57                       Operator: MES
  Sample    : WG370584-04 50 ug/L APPIX STD            Inst    : HPMS10
  Misc      : 1,1 STD46496                             Multiplr: 1.00
  MS Integration Params: rteint.p  
  Quant Time: Jul 18 16:23 2011              Quant Results File: A9FOOWT.RES

  Method       : C:\MSDCHEM\1\METHODS\A9FOOWT.M (RTE Integrator)
  Title        : FOO/APPIX/BUTADIENE WT SOP: OVL MSV01 07/18/11
  Last Update  : Mon Jul 18 15:36:42 2011
  Response via : Initial Calibration
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      Quantitation Report    (Not Reviewed)

  Data File : C:\MSDchem\1\data\071811\10M89102.D          Vial: 6
  Acq On    : 18 Jul 2011  16:29                       Operator: MES
  Sample    : WG370584-05 100 ug/L APPIX STD           Inst    : HPMS10
  Misc      : 1,1 STD46496                             Multiplr: 1.00
  MS Integration Params: RTEINT.P  
Quant Time: Jul 18 16:51:12 2011           Quant Results File: 8260WTR.RES

  Quant Method : C:\MSDCHEM\1\METHODS\8260WTR.M (RTE Integrator)
  Title        : 8260B/624 WT (SOP: OVL MSV01) 6/24/11 HPMS10
  Last Update  : Mon Jul 18 13:23:36 2011
  Response via : Initial Calibration
  DataAcq Meth : 8260WTR            

Internal Standards                R.T. QIon  Response  Conc Units Dev(Min)
-------------------------------------------------------------------------
  1) Fluorobenzene               10.66   96   810785    25.00 ug/L    0.00
 57) Chlorobenzene-d5            14.29  117   628295    25.00 ug/L    0.00
 78) 1,4-Dichlorobenzene-d4      17.09  152   330638    25.00 ug/L    0.00

System Monitoring Compounds                                       
 37) Dibromofluoromethane         9.68  111   194722    25.89 ug/L    0.00  
  Spiked Amount     25.000   Range  86 - 118    Recovery   =  103.56% 
 43) 1,2-Dichloroethane-d4       10.28   65   180461    25.49 ug/L    0.00  
  Spiked Amount     25.000   Range  80 - 120    Recovery   =  101.96% 
 58) Toluene-d8                  12.52   98   653241    24.18 ug/L    0.00  
  Spiked Amount     25.000   Range  88 - 110    Recovery   =   96.72% 
 80) p-Bromofluorobenzene        15.69   95   259523    26.23 ug/L    0.00  
  Spiked Amount     25.000   Range  86 - 115    Recovery   =  104.92% 

Target Compounds                                                   Qvalue
  3) Chloromethane                3.77   50     5664     0.55 ug/L      83
  6) Bromomethane                 4.92   94     2689     0.41 ug/L      79
 13) Acetone                      6.39   43    31472    22.23 ug/L #   100
 18) Methyl acetate               7.13   43    27153     5.80 ug/L      94
 19) Methylene Chloride           7.37   84     6099     0.74 ug/L      87
 24) n-Hexane                     7.89   57     5764     0.64 ug/L #    77
 29) 2-Butanone                   8.98   43     1071     0.59 ug/L #    50
 49) 1,2-Dichloropropane         11.34   63     1123     0.15 ug/L #    32
 79) 1,1,2,2-Tetrachloroethane   15.46   83     6837     1.14 ug/L #    18

-------------------------------------------------------------------------
(#) = qualifier out of range (m) = manual integration
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      Quantitation Report    (Not Reviewed)

  Data File : C:\MSDchem\1\data\071811\10M89102.D          Vial: 6
  Acq On    : 18 Jul 2011  16:29                       Operator: MES
  Sample    : WG370584-05 100 ug/L APPIX STD           Inst    : HPMS10
  Misc      : 1,1 STD46496                             Multiplr: 1.00
  MS Integration Params: RTEINT.P  
  Quant Time: Jul 18 16:51 2011              Quant Results File: 8260WTR.RES

  Method       : C:\MSDCHEM\1\METHODS\8260WTR.M (RTE Integrator)
  Title        : 8260B/624 WT (SOP: OVL MSV01) 6/24/11 HPMS10
  Last Update  : Mon Jul 18 13:23:36 2011
  Response via : Initial Calibration
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      Quantitation Report    (Not Reviewed)

  Data File : C:\MSDCHEM\1\DATA\071811\10M89102.D          Vial: 6
  Acq On    : 18 Jul 2011  16:29                       Operator: MES
  Sample    : WG370584-05 100 ug/L APPIX STD           Inst    : HPMS10
  Misc      : 1,1 STD46496                             Multiplr: 1.00
  MS Integration Params: rteint.p  
Quant Time: Jul 19 07:54:13 2011           Quant Results File: A9FOOWT.RES

  Quant Method : C:\MSDCHEM\1\METHODS\A9FOOWT.M (RTE Integrator)
  Title        : FOO/APPIX/BUTADIENE WT SOP: OVL MSV01 07/18/11
  Last Update  : Mon Jul 18 16:23:52 2011
  Response via : Initial Calibration
  DataAcq Meth : 8260WTR            

Internal Standards                R.T. QIon  Response  Conc Units Dev(Min)
-------------------------------------------------------------------------
  1) Fluorobenzene               10.66   96   810785    25.00 ug/L    0.00
  8) Chlorobenzene-d5            14.29  117   628295    25.00 ug/L    0.01
 12) 1,4-Dichlorobenzene-d4      17.09  152   330638    25.00 ug/L    0.01

Target Compounds                                                   Qvalue
  2) Acetonitrile                 6.83   41    69495    88.15 ug/L      99
  3) 3-Chloro-1-propene           7.20   41  1266203    91.57 ug/L #   100
  4) 2-Chloro-1,3-butadiene       8.52   53  1277967    84.42 ug/L #   100
  5) Ethyl Acetate                9.12   43   412509    81.93 ug/L #   100
  6) Methacrylonitrile            9.28   67   216434   110.62 ug/L #   100
  7) Isobutyl Alcohol             9.28   43    37521    93.46 ug/L #   100
  9) 1-Butanol                   10.17   56     6233    71.58 ug/L #   100
 10) Methyl methacrylate         11.32   41   453872   103.75 ug/L #   100
 11) 2-Nitropropane              11.63   43   139333    99.45 ug/L #   100
 13) Cyclohexanone               15.46   55    78289   265.01 ug/L #   100

-------------------------------------------------------------------------
(#) = qualifier out of range (m) = manual integration
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      Quantitation Report    (Not Reviewed)

  Data File : C:\MSDCHEM\1\DATA\071811\10M89102.D          Vial: 6
  Acq On    : 18 Jul 2011  16:29                       Operator: MES
  Sample    : WG370584-05 100 ug/L APPIX STD           Inst    : HPMS10
  Misc      : 1,1 STD46496                             Multiplr: 1.00
  MS Integration Params: rteint.p  
  Quant Time: Jul 19  7:54 2011              Quant Results File: A9FOOWT.RES

  Method       : C:\MSDCHEM\1\METHODS\A9FOOWT.M (RTE Integrator)
  Title        : FOO/APPIX/BUTADIENE WT SOP: OVL MSV01 07/18/11
  Last Update  : Mon Jul 18 16:23:52 2011
  Response via : Initial Calibration

3.00 4.00 5.00 6.00 7.00 8.00 9.00 10.00 11.00 12.00 13.00 14.00 15.00 16.00 17.00 18.00 19.00 20.00 21.00
0

50000

100000

150000

200000

250000

300000

350000

400000

450000

500000

550000

600000

650000

700000

750000

800000

850000

900000

950000

1000000

1050000

1100000

1150000

1200000

1250000

1300000

1350000

1400000

1450000

1500000

Time-->

Abundance TIC: 10M89102.D

1,
4-

D
ic

hl
or

ob
en

ze
ne

-d
4,

I

C
yc

lo
he

xa
no

ne
,T

C
hl

or
ob

en
ze

ne
-d

5,
I

2-
N

itr
op

ro
pa

ne
,T

M
et

hy
l m

et
ha

cr
yl

at
e

F
lu

or
ob

en
ze

ne
,I

1-
B

ut
an

ol
,T

M
et

ha
cr

yl
on

itr
ile

Is
ob

ut
yl

 A
lc

oh
ol

,T
E

th
yl

 A
ce

ta
te

,T

2-
C

hl
or

o-
1,

3-
bu

ta
di

en
e

3-
C

hl
or

o-
1-

pr
op

en
e

A
ce

to
ni

tr
ile

10M89102.D  A9FOOWT.M      Tue Jul 19 07:54:14 2011      Page 2

Page 153

L11070724 / 514 total pages



      Quantitation Report    (Not Reviewed)

  Data File : C:\MSDchem\1\data\071811\10M89103.D          Vial: 7
  Acq On    : 18 Jul 2011  17:00                       Operator: MES
  Sample    : WG370584-06 200 ug/L APPIX STD           Inst    : HPMS10
  Misc      : 1,1 STD46496                             Multiplr: 1.00
  MS Integration Params: RTEINT.P  
Quant Time: Jul 18 17:22:47 2011           Quant Results File: 8260WTR.RES

  Quant Method : C:\MSDCHEM\1\METHODS\8260WTR.M (RTE Integrator)
  Title        : 8260B/624 WT (SOP: OVL MSV01) 6/24/11 HPMS10
  Last Update  : Mon Jul 18 13:23:36 2011
  Response via : Initial Calibration
  DataAcq Meth : 8260WTR            

Internal Standards                R.T. QIon  Response  Conc Units Dev(Min)
-------------------------------------------------------------------------
  1) Fluorobenzene               10.66   96   811010    25.00 ug/L   -0.01
 57) Chlorobenzene-d5            14.29  117   627214    25.00 ug/L   -0.01
 78) 1,4-Dichlorobenzene-d4      17.09  152   330528    25.00 ug/L   -0.01

System Monitoring Compounds                                       
 37) Dibromofluoromethane         9.68  111   191475    25.45 ug/L    0.00  
  Spiked Amount     25.000   Range  86 - 118    Recovery   =  101.80% 
 43) 1,2-Dichloroethane-d4       10.28   65   186388    26.32 ug/L    0.00  
  Spiked Amount     25.000   Range  80 - 120    Recovery   =  105.28% 
 58) Toluene-d8                  12.52   98   646619    23.98 ug/L    0.00  
  Spiked Amount     25.000   Range  88 - 110    Recovery   =   95.92% 
 80) p-Bromofluorobenzene        15.69   95   261895    26.48 ug/L    0.00  
  Spiked Amount     25.000   Range  86 - 115    Recovery   =  105.92% 

Target Compounds                                                   Qvalue
  3) Chloromethane                3.76   50     6779     0.66 ug/L      80
  6) Bromomethane                 4.92   94     2966     0.45 ug/L      96
 13) Acetone                      6.39   43    57643    40.71 ug/L #   100
 18) Methyl acetate               7.12   43    54573    11.65 ug/L      95
 19) Methylene Chloride           7.36   84    12371     1.49 ug/L      95
 24) n-Hexane                     7.88   57    12485     1.38 ug/L      89
 26) Vinyl Acetate                8.35   43      225     6.23 ug/L #    73
 29) 2-Butanone                   8.95   43     2637     1.45 ug/L #    50
 36) Tetrahydrofuran              9.73   42     2361     1.72 ug/L #    42
 49) 1,2-Dichloropropane         11.34   63     3261     0.43 ug/L      92
 60) Ethyl Methacrylate          12.68   69      207     1.10 ug/L #     1
 79) 1,1,2,2-Tetrachloroethane   15.46   83    15366     2.56 ug/L #    18

-------------------------------------------------------------------------
(#) = qualifier out of range (m) = manual integration
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      Quantitation Report    (Not Reviewed)

  Data File : C:\MSDchem\1\data\071811\10M89103.D          Vial: 7
  Acq On    : 18 Jul 2011  17:00                       Operator: MES
  Sample    : WG370584-06 200 ug/L APPIX STD           Inst    : HPMS10
  Misc      : 1,1 STD46496                             Multiplr: 1.00
  MS Integration Params: RTEINT.P  
  Quant Time: Jul 18 17:22 2011              Quant Results File: 8260WTR.RES

  Method       : C:\MSDCHEM\1\METHODS\8260WTR.M (RTE Integrator)
  Title        : 8260B/624 WT (SOP: OVL MSV01) 6/24/11 HPMS10
  Last Update  : Mon Jul 18 13:23:36 2011
  Response via : Initial Calibration
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      Quantitation Report    (Not Reviewed)

  Data File : C:\MSDCHEM\1\DATA\071811\10M89103.D          Vial: 7
  Acq On    : 18 Jul 2011  17:00                       Operator: MES
  Sample    : WG370584-06 200 ug/L APPIX STD           Inst    : HPMS10
  Misc      : 1,1 STD46496                             Multiplr: 1.00
  MS Integration Params: rteint.p  
Quant Time: Jul 19 07:54:14 2011           Quant Results File: A9FOOWT.RES

  Quant Method : C:\MSDCHEM\1\METHODS\A9FOOWT.M (RTE Integrator)
  Title        : FOO/APPIX/BUTADIENE WT SOP: OVL MSV01 07/18/11
  Last Update  : Mon Jul 18 16:23:52 2011
  Response via : Initial Calibration
  DataAcq Meth : 8260WTR            

Internal Standards                R.T. QIon  Response  Conc Units Dev(Min)
-------------------------------------------------------------------------
  1) Fluorobenzene               10.66   96   811010    25.00 ug/L    0.00
  8) Chlorobenzene-d5            14.29  117   627214    25.00 ug/L    0.01
 12) 1,4-Dichlorobenzene-d4      17.09  152   330528    25.00 ug/L    0.01

Target Compounds                                                   Qvalue
  2) Acetonitrile                 6.82   41   140782   178.52 ug/L      99
  3) 3-Chloro-1-propene           7.20   41  2497145   180.54 ug/L #   100
  4) 2-Chloro-1,3-butadiene       8.52   53  2562063   169.20 ug/L #   100
  5) Ethyl Acetate                9.12   43   866719   172.10 ug/L #   100
  6) Methacrylonitrile            9.28   67   439550   224.60 ug/L #   100
  7) Isobutyl Alcohol             9.28   43    77958   194.12 ug/L #   100
  9) 1-Butanol                   10.16   56    14795   170.19 ug/L #   100
 10) Methyl methacrylate         11.32   41   964389   220.84 ug/L #   100
 11) 2-Nitropropane              11.64   43   303284   216.85 ug/L #   100
 13) Cyclohexanone               15.46   55   167521   567.26 ug/L #   100

-------------------------------------------------------------------------
(#) = qualifier out of range (m) = manual integration
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      Quantitation Report    (Not Reviewed)

  Data File : C:\MSDCHEM\1\DATA\071811\10M89103.D          Vial: 7
  Acq On    : 18 Jul 2011  17:00                       Operator: MES
  Sample    : WG370584-06 200 ug/L APPIX STD           Inst    : HPMS10
  Misc      : 1,1 STD46496                             Multiplr: 1.00
  MS Integration Params: rteint.p  
  Quant Time: Jul 19  7:54 2011              Quant Results File: A9FOOWT.RES

  Method       : C:\MSDCHEM\1\METHODS\A9FOOWT.M (RTE Integrator)
  Title        : FOO/APPIX/BUTADIENE WT SOP: OVL MSV01 07/18/11
  Last Update  : Mon Jul 18 16:23:52 2011
  Response via : Initial Calibration

3.00 4.00 5.00 6.00 7.00 8.00 9.00 10.00 11.00 12.00 13.00 14.00 15.00 16.00 17.00 18.00 19.00 20.00 21.00
0

100000

200000

300000

400000

500000

600000

700000

800000

900000

1000000

1100000

1200000

1300000

1400000

1500000

1600000

1700000

1800000

1900000

2000000

2100000

2200000

2300000

2400000

2500000

2600000

2700000

2800000

2900000

3000000

Time-->

Abundance TIC: 10M89103.D

1,
4-

D
ic

hl
or

ob
en

ze
ne

-d
4,

I

C
yc

lo
he

xa
no

ne
,T

C
hl

or
ob

en
ze

ne
-d

5,
I

2-
N

itr
op

ro
pa

ne
,T

M
et

hy
l m

et
ha

cr
yl

at
e

F
lu

or
ob

en
ze

ne
,I

1-
B

ut
an

ol
,T

M
et

ha
cr

yl
on

itr
ile

Is
ob

ut
yl

 A
lc

oh
ol

,T
E

th
yl

 A
ce

ta
te

,T

2-
C

hl
or

o-
1,

3-
bu

ta
di

en
e

3-
C

hl
or

o-
1-

pr
op

en
e

A
ce

to
ni

tr
ile

10M89103.D  A9FOOWT.M      Tue Jul 19 07:54:14 2011      Page 2

Page 157

L11070724 / 514 total pages



      Quantitation Report    (Not Reviewed)

  Data File : C:\MSDchem\1\data\071811\10M89104.D          Vial: 8
  Acq On    : 18 Jul 2011  17:32                       Operator: MES
  Sample    : WG370584-07 300 ug/L APPIX STD           Inst    : HPMS10
  Misc      : 1,1 STD46496                             Multiplr: 1.00
  MS Integration Params: RTEINT.P  
Quant Time: Jul 18 17:54:20 2011           Quant Results File: 8260WTR.RES

  Quant Method : C:\MSDCHEM\1\METHODS\8260WTR.M (RTE Integrator)
  Title        : 8260B/624 WT (SOP: OVL MSV01) 6/24/11 HPMS10
  Last Update  : Mon Jul 18 13:23:36 2011
  Response via : Initial Calibration
  DataAcq Meth : 8260WTR            

Internal Standards                R.T. QIon  Response  Conc Units Dev(Min)
-------------------------------------------------------------------------
  1) Fluorobenzene               10.66   96   786892    25.00 ug/L    0.00
 57) Chlorobenzene-d5            14.29  117   610873    25.00 ug/L    0.00
 78) 1,4-Dichlorobenzene-d4      17.09  152   325147    25.00 ug/L    0.00

System Monitoring Compounds                                       
 37) Dibromofluoromethane         9.68  111   189212    25.92 ug/L    0.00  
  Spiked Amount     25.000   Range  86 - 118    Recovery   =  103.68% 
 43) 1,2-Dichloroethane-d4       10.28   65   179226    26.08 ug/L    0.00  
  Spiked Amount     25.000   Range  80 - 120    Recovery   =  104.32% 
 58) Toluene-d8                  12.52   98   644630    24.55 ug/L    0.00  
  Spiked Amount     25.000   Range  88 - 110    Recovery   =   98.20% 
 80) p-Bromofluorobenzene        15.69   95   258949    26.62 ug/L    0.00  
  Spiked Amount     25.000   Range  86 - 115    Recovery   =  106.48% 

Target Compounds                                                   Qvalue
  3) Chloromethane                3.77   50     6125     0.61 ug/L      99
  6) Bromomethane                 4.92   94     2779     0.43 ug/L      98
 13) Acetone                      6.39   43    79675    58.00 ug/L #   100
 18) Methyl acetate               7.11   43    81825    18.01 ug/L      96
 19) Methylene Chloride           7.37   84    18062     2.25 ug/L      95
 20) Carbon Disulfide             7.41   76     3084     0.13 ug/L #     4
 24) n-Hexane                     7.88   57    17300     1.96 ug/L      95
 26) Vinyl Acetate                8.29   43     6993     7.11 ug/L #    73
 29) 2-Butanone                   8.97   43     4249     2.41 ug/L #    50
 31) 2,2-Dichloropropane          9.15   77     1646     0.14 ug/L #     1
 36) Tetrahydrofuran              9.65   42      259     0.19 ug/L #    35
 48) Methylcyclohexane           11.31   83     4516     0.37 ug/L #     1
 49) 1,2-Dichloropropane         11.33   63     4397     0.59 ug/L      96
 55) cis-1,3-Dichloropropene     12.22   75      187     0.25 ug/L #     1
 60) Ethyl Methacrylate          12.70   69      387     1.13 ug/L #    57
 64) 2-Hexanone                  12.93   43      210     1.51 ug/L #     1
 79) 1,1,2,2-Tetrachloroethane   15.46   83    22169     3.75 ug/L #    18

-------------------------------------------------------------------------
(#) = qualifier out of range (m) = manual integration
10M89104.D  8260WTR.M      Mon Jul 18 17:54:21 2011      Page 1

Page 158

L11070724 / 514 total pages



      Quantitation Report    (Not Reviewed)

  Data File : C:\MSDchem\1\data\071811\10M89104.D          Vial: 8
  Acq On    : 18 Jul 2011  17:32                       Operator: MES
  Sample    : WG370584-07 300 ug/L APPIX STD           Inst    : HPMS10
  Misc      : 1,1 STD46496                             Multiplr: 1.00
  MS Integration Params: RTEINT.P  
  Quant Time: Jul 18 17:54 2011              Quant Results File: 8260WTR.RES

  Method       : C:\MSDCHEM\1\METHODS\8260WTR.M (RTE Integrator)
  Title        : 8260B/624 WT (SOP: OVL MSV01) 6/24/11 HPMS10
  Last Update  : Mon Jul 18 13:23:36 2011
  Response via : Initial Calibration
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      Quantitation Report    (Not Reviewed)

  Data File : C:\MSDCHEM\1\DATA\071811\10M89104.D          Vial: 8
  Acq On    : 18 Jul 2011  17:32                       Operator: MES
  Sample    : WG370584-07 300 ug/L APPIX STD           Inst    : HPMS10
  Misc      : 1,1 STD46496                             Multiplr: 1.00
  MS Integration Params: rteint.p  
Quant Time: Jul 19 07:54:14 2011           Quant Results File: A9FOOWT.RES

  Quant Method : C:\MSDCHEM\1\METHODS\A9FOOWT.M (RTE Integrator)
  Title        : FOO/APPIX/BUTADIENE WT SOP: OVL MSV01 07/18/11
  Last Update  : Mon Jul 18 16:23:52 2011
  Response via : Initial Calibration
  DataAcq Meth : 8260WTR            

Internal Standards                R.T. QIon  Response  Conc Units Dev(Min)
-------------------------------------------------------------------------
  1) Fluorobenzene               10.66   96   786892    25.00 ug/L    0.00
  8) Chlorobenzene-d5            14.29  117   610873    25.00 ug/L    0.01
 12) 1,4-Dichlorobenzene-d4      17.09  152   325147    25.00 ug/L    0.01

Target Compounds                                                   Qvalue
  2) Acetonitrile                 6.83   41   204507   267.28 ug/L      97
  3) 3-Chloro-1-propene           7.20   41  3578928   266.68 ug/L #   100
  4) 2-Chloro-1,3-butadiene       8.52   53  3640867   247.82 ug/L #   100
  5) Ethyl Acetate                9.12   43  1283467   262.66 ug/L #   100
  6) Methacrylonitrile            9.28   67   640641   337.39 ug/L #   100
  7) Isobutyl Alcohol             9.28   43   119586   306.90 ug/L #   100
  9) 1-Butanol                   10.16   56    22697   268.07 ug/L #   100
 10) Methyl methacrylate         11.32   41  1404303   330.18 ug/L #   100
 11) 2-Nitropropane              11.63   43   444277   326.16 ug/L #   100
 13) Cyclohexanone               15.46   55   240992   829.56 ug/L #   100

-------------------------------------------------------------------------
(#) = qualifier out of range (m) = manual integration
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      Quantitation Report    (Not Reviewed)

  Data File : C:\MSDCHEM\1\DATA\071811\10M89104.D          Vial: 8
  Acq On    : 18 Jul 2011  17:32                       Operator: MES
  Sample    : WG370584-07 300 ug/L APPIX STD           Inst    : HPMS10
  Misc      : 1,1 STD46496                             Multiplr: 1.00
  MS Integration Params: rteint.p  
  Quant Time: Jul 19  7:54 2011              Quant Results File: A9FOOWT.RES

  Method       : C:\MSDCHEM\1\METHODS\A9FOOWT.M (RTE Integrator)
  Title        : FOO/APPIX/BUTADIENE WT SOP: OVL MSV01 07/18/11
  Last Update  : Mon Jul 18 16:23:52 2011
  Response via : Initial Calibration
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Abundance TIC: 10M89104.D
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      Quantitation Report    (Not Reviewed)

  Data File : C:\MSDchem\1\data\071811\10M89105.D          Vial: 9
  Acq On    : 18 Jul 2011  18:04                       Operator: MES
  Sample    : WG370584-08 400 ug/L APPIX STD           Inst    : HPMS10
  Misc      : 1,1 STD46496                             Multiplr: 1.00
  MS Integration Params: RTEINT.P  
Quant Time: Jul 18 18:25:49 2011           Quant Results File: 8260WTR.RES

  Quant Method : C:\MSDCHEM\1\METHODS\8260WTR.M (RTE Integrator)
  Title        : 8260B/624 WT (SOP: OVL MSV01) 6/24/11 HPMS10
  Last Update  : Mon Jul 18 13:23:36 2011
  Response via : Initial Calibration
  DataAcq Meth : 8260WTR            

Internal Standards                R.T. QIon  Response  Conc Units Dev(Min)
-------------------------------------------------------------------------
  1) Fluorobenzene               10.66   96   799887    25.00 ug/L    0.00
 57) Chlorobenzene-d5            14.29  117   629652    25.00 ug/L    0.00
 78) 1,4-Dichlorobenzene-d4      17.09  152   334746    25.00 ug/L    0.00

System Monitoring Compounds                                       
 37) Dibromofluoromethane         9.67  111   190453    25.66 ug/L    0.00  
  Spiked Amount     25.000   Range  86 - 118    Recovery   =  102.64% 
 43) 1,2-Dichloroethane-d4       10.28   65   182940    26.19 ug/L    0.00  
  Spiked Amount     25.000   Range  80 - 120    Recovery   =  104.76% 
 58) Toluene-d8                  12.52   98   656511    24.25 ug/L    0.00  
  Spiked Amount     25.000   Range  88 - 110    Recovery   =   97.00% 
 80) p-Bromofluorobenzene        15.69   95   261818    26.14 ug/L    0.00  
  Spiked Amount     25.000   Range  86 - 115    Recovery   =  104.56% 

Target Compounds                                                   Qvalue
  3) Chloromethane                3.77   50     7544     0.74 ug/L      95
  6) Bromomethane                 4.91   94     3588     0.55 ug/L      96
 13) Acetone                      6.39   43   100285    71.81 ug/L #   100
 15) Tert-Butyl Alcohol           6.71   59      274     0.59 ug/L #     1
 18) Methyl acetate               7.12   43   110509    23.92 ug/L      97
 19) Methylene Chloride           7.37   84    23920     2.93 ug/L      93
 20) Carbon Disulfide             7.43   76     3244     0.14 ug/L #     1
 24) n-Hexane                     7.87   57    23546     2.63 ug/L      94
 29) 2-Butanone                   8.97   43     6172     3.44 ug/L #    79
 31) 2,2-Dichloropropane          9.15   77     2452     0.21 ug/L #     1
 36) Tetrahydrofuran              9.63   42      198     0.15 ug/L #    35
 49) 1,2-Dichloropropane         11.33   63     6126     0.81 ug/L      96
 55) cis-1,3-Dichloropropene     12.22   75      507     0.28 ug/L #     1
 60) Ethyl Methacrylate          12.69   69      247     1.10 ug/L #    57
 64) 2-Hexanone                  12.89   43      378     1.57 ug/L #     1
 79) 1,1,2,2-Tetrachloroethane   15.46   83    31707     5.21 ug/L #    25

-------------------------------------------------------------------------
(#) = qualifier out of range (m) = manual integration
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      Quantitation Report    (Not Reviewed)

  Data File : C:\MSDchem\1\data\071811\10M89105.D          Vial: 9
  Acq On    : 18 Jul 2011  18:04                       Operator: MES
  Sample    : WG370584-08 400 ug/L APPIX STD           Inst    : HPMS10
  Misc      : 1,1 STD46496                             Multiplr: 1.00
  MS Integration Params: RTEINT.P  
  Quant Time: Jul 18 18:25 2011              Quant Results File: 8260WTR.RES

  Method       : C:\MSDCHEM\1\METHODS\8260WTR.M (RTE Integrator)
  Title        : 8260B/624 WT (SOP: OVL MSV01) 6/24/11 HPMS10
  Last Update  : Mon Jul 18 13:23:36 2011
  Response via : Initial Calibration
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Abundance TIC: 10M89105.D
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      Quantitation Report    (Not Reviewed)

  Data File : C:\MSDCHEM\1\DATA\071811\10M89105.D          Vial: 9
  Acq On    : 18 Jul 2011  18:04                       Operator: MES
  Sample    : WG370584-08 400 ug/L APPIX STD           Inst    : HPMS10
  Misc      : 1,1 STD46496                             Multiplr: 1.00
  MS Integration Params: rteint.p  
Quant Time: Jul 19 07:54:15 2011           Quant Results File: A9FOOWT.RES

  Quant Method : C:\MSDCHEM\1\METHODS\A9FOOWT.M (RTE Integrator)
  Title        : FOO/APPIX/BUTADIENE WT SOP: OVL MSV01 07/18/11
  Last Update  : Mon Jul 18 16:23:52 2011
  Response via : Initial Calibration
  DataAcq Meth : 8260WTR            

Internal Standards                R.T. QIon  Response  Conc Units Dev(Min)
-------------------------------------------------------------------------
  1) Fluorobenzene               10.66   96   799887    25.00 ug/L    0.00
  8) Chlorobenzene-d5            14.29  117   629652    25.00 ug/L    0.01
 12) 1,4-Dichlorobenzene-d4      17.09  152   334746    25.00 ug/L    0.02

Target Compounds                                                   Qvalue
  2) Acetonitrile                 6.83   41   272670   350.58 ug/L      99
  3) 3-Chloro-1-propene           7.20   41  4741887   347.59 ug/L #   100
  4) 2-Chloro-1,3-butadiene       8.52   53  4880162   326.77 ug/L #   100
  5) Ethyl Acetate                9.12   43  1736017   349.50 ug/L #   100
  6) Methacrylonitrile            9.28   67   863371   447.30 ug/L #   100
  7) Isobutyl Alcohol             9.28   43   154717   390.61 ug/L #   100
  9) 1-Butanol                   10.16   56    34797   398.73 ug/L #   100
 10) Methyl methacrylate         11.32   41  1901532   433.75 ug/L #   100
 11) 2-Nitropropane              11.63   43   607703   432.83 ug/L #   100
 13) Cyclohexanone               15.46   55   321710  1075.65 ug/L #   100

-------------------------------------------------------------------------
(#) = qualifier out of range (m) = manual integration
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      Quantitation Report    (Not Reviewed)

  Data File : C:\MSDCHEM\1\DATA\071811\10M89105.D          Vial: 9
  Acq On    : 18 Jul 2011  18:04                       Operator: MES
  Sample    : WG370584-08 400 ug/L APPIX STD           Inst    : HPMS10
  Misc      : 1,1 STD46496                             Multiplr: 1.00
  MS Integration Params: rteint.p  
  Quant Time: Jul 19  7:54 2011              Quant Results File: A9FOOWT.RES

  Method       : C:\MSDCHEM\1\METHODS\A9FOOWT.M (RTE Integrator)
  Title        : FOO/APPIX/BUTADIENE WT SOP: OVL MSV01 07/18/11
  Last Update  : Mon Jul 18 16:23:52 2011
  Response via : Initial Calibration
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      Quantitation Report    (Not Reviewed)

  Data File : C:\MSDchem\1\data\071811\10M89106.D          Vial: 10
  Acq On    : 18 Jul 2011  18:35                       Operator: MES
  Sample    : WG370584-09 500 ug/L APPIX STD           Inst    : HPMS10
  Misc      : 1,1 STD46496                             Multiplr: 1.00
  MS Integration Params: RTEINT.P  
Quant Time: Jul 18 18:57:27 2011           Quant Results File: 8260WTR.RES

  Quant Method : C:\MSDCHEM\1\METHODS\8260WTR.M (RTE Integrator)
  Title        : 8260B/624 WT (SOP: OVL MSV01) 6/24/11 HPMS10
  Last Update  : Mon Jul 18 13:23:36 2011
  Response via : Initial Calibration
  DataAcq Meth : 8260WTR            

Internal Standards                R.T. QIon  Response  Conc Units Dev(Min)
-------------------------------------------------------------------------
  1) Fluorobenzene               10.66   96   798624    25.00 ug/L    0.00
 57) Chlorobenzene-d5            14.29  117   615167    25.00 ug/L    0.00
 78) 1,4-Dichlorobenzene-d4      17.09  152   326622    25.00 ug/L    0.00

System Monitoring Compounds                                       
 37) Dibromofluoromethane         9.68  111   192776    26.02 ug/L    0.00  
  Spiked Amount     25.000   Range  86 - 118    Recovery   =  104.08% 
 43) 1,2-Dichloroethane-d4       10.28   65   181182    25.98 ug/L    0.00  
  Spiked Amount     25.000   Range  80 - 120    Recovery   =  103.92% 
 58) Toluene-d8                  12.52   98   659162    24.92 ug/L    0.00  
  Spiked Amount     25.000   Range  88 - 110    Recovery   =   99.68% 
 80) p-Bromofluorobenzene        15.69   95   263762    26.99 ug/L    0.00  
  Spiked Amount     25.000   Range  86 - 115    Recovery   =  107.96% 

Target Compounds                                                   Qvalue
  3) Chloromethane                3.77   50     6395     0.63 ug/L #    77
  6) Bromomethane                 4.92   94     3740     0.57 ug/L      97
 13) Acetone                      6.39   43   123315    88.44 ug/L #   100
 15) Tert-Butyl Alcohol           6.70   59      280     0.61 ug/L #     1
 18) Methyl acetate               7.11   43   140272    30.41 ug/L      99
 19) Methylene Chloride           7.37   84    29852     3.66 ug/L      91
 20) Carbon Disulfide             7.42   76     5040     0.21 ug/L #    38
 24) n-Hexane                     7.88   57    29971     3.35 ug/L      97
 26) Vinyl Acetate                8.27   43    13318     7.92 ug/L #    73
 29) 2-Butanone                   8.97   43     6971     3.89 ug/L #    80
 30) Propionitrile                9.10   54      251     0.43 ug/L #     1
 31) 2,2-Dichloropropane          9.14   77     3223     0.27 ug/L #     1
 36) Tetrahydrofuran              9.65   42      522     0.39 ug/L #    35
 46) Benzene                     10.42   78     4348     0.14 ug/L      83
 49) 1,2-Dichloropropane         11.33   63     8038     1.06 ug/L     100
 55) cis-1,3-Dichloropropene     12.22   75      516     0.28 ug/L #     1
 60) Ethyl Methacrylate          12.68   69      189     1.10 ug/L #    57
 64) 2-Hexanone                  12.82   43      549     1.63 ug/L #     1
 79) 1,1,2,2-Tetrachloroethane   15.46   83    39760     6.69 ug/L #    18

-------------------------------------------------------------------------
(#) = qualifier out of range (m) = manual integration
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      Quantitation Report    (Not Reviewed)

  Data File : C:\MSDchem\1\data\071811\10M89106.D          Vial: 10
  Acq On    : 18 Jul 2011  18:35                       Operator: MES
  Sample    : WG370584-09 500 ug/L APPIX STD           Inst    : HPMS10
  Misc      : 1,1 STD46496                             Multiplr: 1.00
  MS Integration Params: RTEINT.P  
  Quant Time: Jul 18 18:57 2011              Quant Results File: 8260WTR.RES

  Method       : C:\MSDCHEM\1\METHODS\8260WTR.M (RTE Integrator)
  Title        : 8260B/624 WT (SOP: OVL MSV01) 6/24/11 HPMS10
  Last Update  : Mon Jul 18 13:23:36 2011
  Response via : Initial Calibration
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      Quantitation Report    (Not Reviewed)

  Data File : C:\MSDCHEM\1\DATA\071811\10M89106.D          Vial: 10
  Acq On    : 18 Jul 2011  18:35                       Operator: MES
  Sample    : WG370584-09 500 ug/L APPIX STD           Inst    : HPMS10
  Misc      : 1,1 STD46496                             Multiplr: 1.00
  MS Integration Params: rteint.p  
Quant Time: Jul 19 07:54:15 2011           Quant Results File: A9FOOWT.RES

  Quant Method : C:\MSDCHEM\1\METHODS\A9FOOWT.M (RTE Integrator)
  Title        : FOO/APPIX/BUTADIENE WT SOP: OVL MSV01 07/18/11
  Last Update  : Mon Jul 18 16:23:52 2011
  Response via : Initial Calibration
  DataAcq Meth : 8260WTR            

Internal Standards                R.T. QIon  Response  Conc Units Dev(Min)
-------------------------------------------------------------------------
  1) Fluorobenzene               10.66   96   798624    25.00 ug/L    0.00
  8) Chlorobenzene-d5            14.29  117   615167    25.00 ug/L    0.01
 12) 1,4-Dichlorobenzene-d4      17.09  152   326622    25.00 ug/L    0.01

Target Compounds                                                   Qvalue
  2) Acetonitrile                 6.83   41   345970   445.53 ug/L      98
  3) 3-Chloro-1-propene           7.20   41  5951212   436.93 ug/L #   100
  4) 2-Chloro-1,3-butadiene       8.52   53  6096152   408.84 ug/L #   100
  5) Ethyl Acetate                9.12   43  2189797   441.55 ug/L #   100
  6) Methacrylonitrile            9.28   67  1081830   561.37 ug/L #   100
  7) Isobutyl Alcohol             9.29   43   191021   483.03 ug/L #   100
  9) 1-Butanol                   10.16   56    42936   503.58 ug/L #   100
 10) Methyl methacrylate         11.32   41  2410591   562.82 ug/L #   100
 11) 2-Nitropropane              11.63   43   768690   560.38 ug/L #   100
 13) Cyclohexanone               15.46   55   407750  1397.24 ug/L #   100

-------------------------------------------------------------------------
(#) = qualifier out of range (m) = manual integration
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      Quantitation Report    (Not Reviewed)

  Data File : C:\MSDCHEM\1\DATA\071811\10M89106.D          Vial: 10
  Acq On    : 18 Jul 2011  18:35                       Operator: MES
  Sample    : WG370584-09 500 ug/L APPIX STD           Inst    : HPMS10
  Misc      : 1,1 STD46496                             Multiplr: 1.00
  MS Integration Params: rteint.p  
  Quant Time: Jul 19  7:54 2011              Quant Results File: A9FOOWT.RES

  Method       : C:\MSDCHEM\1\METHODS\A9FOOWT.M (RTE Integrator)
  Title        : FOO/APPIX/BUTADIENE WT SOP: OVL MSV01 07/18/11
  Last Update  : Mon Jul 18 16:23:52 2011
  Response via : Initial Calibration
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    Resp Ratio = 6.81e-002 * Amt - 6.02e-003
Coef of Det (r^2) = 1.000   Curve Fit: wlr(1/a)

Method Name:  C:\MSDCHEM\1\METHODS\A9FOOWT.M
Calibration Table Last Updated: Tue Jul 19 10:10:52 2011
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    Resp Ratio = 3.74e-003 * Amt - 5.73e-003
Coef of Det (r^2) = 0.998   Curve Fit: wlr(1/a)

Method Name:  C:\MSDCHEM\1\METHODS\A9FOOWT.M
Calibration Table Last Updated: Tue Jul 19 10:10:52 2011
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    Resp Ratio = 1.93e-001 * Amt - 2.49e-002
Coef of Det (r^2) = 0.999   Curve Fit: wlr(1/a)

Method Name:  C:\MSDCHEM\1\METHODS\A9FOOWT.M
Calibration Table Last Updated: Tue Jul 19 10:10:52 2011
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      Quantitation Report    (Not Reviewed)

  Data File : C:\MSDchem\1\data\071811\10M89108.D          Vial: 12
  Acq On    : 18 Jul 2011  19:38                       Operator: MES
  Sample    : WG370584-10 100ug/L APPIX ALT SOURC      Inst    : HPMS10
  Misc      : 1,1 STD46563                             Multiplr: 1.00
  MS Integration Params: RTEINT.P  
Quant Time: Jul 18 20:00:40 2011           Quant Results File: 8260WTR.RES

  Quant Method : C:\MSDCHEM\1\METHODS\8260WTR.M (RTE Integrator)
  Title        : 8260B/624 WT (SOP: OVL MSV01) 6/24/11 HPMS10
  Last Update  : Mon Jul 18 13:23:36 2011
  Response via : Initial Calibration
  DataAcq Meth : 8260WTR            

Internal Standards                R.T. QIon  Response  Conc Units Dev(Min)
-------------------------------------------------------------------------
  1) Fluorobenzene               10.66   96   811674    25.00 ug/L   -0.01
 57) Chlorobenzene-d5            14.29  117   620049    25.00 ug/L   -0.01
 78) 1,4-Dichlorobenzene-d4      17.09  152   324281    25.00 ug/L   -0.01

System Monitoring Compounds                                       
 37) Dibromofluoromethane         9.68  111   193080    25.64 ug/L    0.00  
  Spiked Amount     25.000   Range  86 - 118    Recovery   =  102.56% 
 43) 1,2-Dichloroethane-d4       10.28   65   180107    25.41 ug/L   -0.01  
  Spiked Amount     25.000   Range  80 - 120    Recovery   =  101.64% 
 58) Toluene-d8                  12.52   98   665280    24.96 ug/L   -0.01  
  Spiked Amount     25.000   Range  88 - 110    Recovery   =   99.84% 
 80) p-Bromofluorobenzene        15.68   95   258369    26.63 ug/L   -0.01  
  Spiked Amount     25.000   Range  86 - 115    Recovery   =  106.52% 

Target Compounds                                                   Qvalue
  3) Chloromethane                3.77   50     3022     0.29 ug/L      79
  5) 1,3-Butadiene                4.05   54   352815    86.25 ug/L      92
  6) Bromomethane                 4.92   94     1035     0.16 ug/L      84
  9) Diethyl ether                6.06   59   604862   108.59 ug/L      98
 13) Acetone                      6.39   43     6821     4.81 ug/L #   100
 29) 2-Butanone                   8.94   43     3517     1.93 ug/L #    73
 30) Propionitrile                9.04   54    59515    99.73 ug/L      91
 36) Tetrahydrofuran              9.63   42      192     0.14 ug/L #    35
 51) 1,4-Dioxane                 11.60   88     8832   188.26 ug/L      73
 72) Ethylbenzene                14.44  106     2000     0.19 ug/L      78
 73) m-,p-Xylene                 14.44  106     2000     0.14 ug/L      54
 79) 1,1,2,2-Tetrachloroethane   15.46   83     1574     0.27 ug/L #    18

-------------------------------------------------------------------------
(#) = qualifier out of range (m) = manual integration
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      Quantitation Report    (Not Reviewed)

  Data File : C:\MSDchem\1\data\071811\10M89108.D          Vial: 12
  Acq On    : 18 Jul 2011  19:38                       Operator: MES
  Sample    : WG370584-10 100ug/L APPIX ALT SOURC      Inst    : HPMS10
  Misc      : 1,1 STD46563                             Multiplr: 1.00
  MS Integration Params: RTEINT.P  
  Quant Time: Jul 18 20:00 2011              Quant Results File: 8260WTR.RES

  Method       : C:\MSDCHEM\1\METHODS\8260WTR.M (RTE Integrator)
  Title        : 8260B/624 WT (SOP: OVL MSV01) 6/24/11 HPMS10
  Last Update  : Mon Jul 18 13:23:36 2011
  Response via : Initial Calibration
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      Quantitation Report    (Not Reviewed)

  Data File : C:\MSDCHEM\1\DATA\071811\10M89108.D          Vial: 12
  Acq On    : 18 Jul 2011  19:38                       Operator: MES
  Sample    : WG370584-10 100ug/L APPIX ALT SOURC      Inst    : HPMS10
  Misc      : 1,1 STD46563                             Multiplr: 1.00
  MS Integration Params: rteint.p  
Quant Time: Jul 19 11:21:59 2011           Quant Results File: A9FOOWT.RES

  Quant Method : C:\MSDCHEM\1\METHODS\A9FOOWT.M (RTE Integrator)
  Title        : FOO/APPIX/BUTADIENE WT SOP: OVL MSV01 07/18/11
  Last Update  : Tue Jul 19 10:10:52 2011
  Response via : Initial Calibration
  DataAcq Meth : 8260WTR            

Internal Standards                R.T. QIon  Response  Conc Units Dev(Min)
-------------------------------------------------------------------------
  1) Fluorobenzene               10.66   96   811450    25.00 ug/L    0.00
  8) Chlorobenzene-d5            14.29  117   620049    25.00 ug/L    0.00
 12) 1,4-Dichlorobenzene-d4      17.09  152   324281    25.00 ug/L    0.00

Target Compounds                                                   Qvalue
  2) Acetonitrile                 6.82   41    63608    93.53 ug/L      98
  3) 3-Chloro-1-propene           7.20   41  1318298   107.03 ug/L     100
  4) 2-Chloro-1,3-butadiene       8.53   53  1410335   113.91 ug/L     100
  5) Ethyl Acetate                9.12   43   439248   110.19 ug/L      99
  6) Methacrylonitrile            9.28   67   210317    97.38 ug/L     100
  7) Isobutyl Alcohol             9.27   43    41968   105.97 ug/L      93
  9) 1-Butanol                   10.17   56     5186    94.27 ug/L      92
 10) Methyl methacrylate         11.32   41   447873    96.73 ug/L      98
 11) 2-Nitropropane              11.64   43   135815    96.45 ug/L      98
 13) Cyclohexanone               15.47   55    16566    22.10 ug/L      95

-------------------------------------------------------------------------
(#) = qualifier out of range (m) = manual integration
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      Quantitation Report    (Not Reviewed)

  Data File : C:\MSDCHEM\1\DATA\071811\10M89108.D          Vial: 12
  Acq On    : 18 Jul 2011  19:38                       Operator: MES
  Sample    : WG370584-10 100ug/L APPIX ALT SOURC      Inst    : HPMS10
  Misc      : 1,1 STD46563                             Multiplr: 1.00
  MS Integration Params: rteint.p  
  Quant Time: Jul 19 11:21 2011              Quant Results File: A9FOOWT.RES

  Method       : C:\MSDCHEM\1\METHODS\A9FOOWT.M (RTE Integrator)
  Title        : FOO/APPIX/BUTADIENE WT SOP: OVL MSV01 07/18/11
  Last Update  : Tue Jul 19 10:10:52 2011
  Response via : Initial Calibration
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      Quantitation Report    (Not Reviewed)

  Data File : C:\MSDchem\1\data\072611\10M89298.D          Vial: 3
  Acq On    : 26 Jul 2011  10:57                       Operator: TMB
  Sample    : WG371303-02 50ug/L WATER STD 8260        Inst    : HPMS10
  Misc      : 1,1 STD46676                             Multiplr: 1.00
  MS Integration Params: RTEINT.P  
Quant Time: Jul 26 11:19:31 2011           Quant Results File: 8260WTR.RES

  Quant Method : C:\MSDCHEM\1\METHODS\8260WTR.M (RTE Integrator)
  Title        : 8260B/624 WT (SOP: OVL MSV01) 6/24/11 HPMS10
  Last Update  : Tue Jul 19 12:21:05 2011
  Response via : Initial Calibration
  DataAcq Meth : 8260WTR            

Internal Standards                R.T. QIon  Response  Conc Units Dev(Min)
-------------------------------------------------------------------------
  1) Fluorobenzene               10.66   96   854469    25.00 ug/L   -0.01
 57) Chlorobenzene-d5            14.29  117   683314    25.00 ug/L   -0.01
 78) 1,4-Dichlorobenzene-d4      17.09  152   378167    25.00 ug/L   -0.01

System Monitoring Compounds                                       
 37) Dibromofluoromethane         9.68  111   206996    26.11 ug/L    0.00  
  Spiked Amount     25.000   Range  86 - 118    Recovery   =  104.44% 
 43) 1,2-Dichloroethane-d4       10.28   65   191601    25.68 ug/L   -0.01  
  Spiked Amount     25.000   Range  80 - 120    Recovery   =  102.72% 
 58) Toluene-d8                  12.52   98   738488    25.14 ug/L   -0.01  
  Spiked Amount     25.000   Range  88 - 110    Recovery   =  100.56% 
 80) p-Bromofluorobenzene        15.68   95   294735    26.05 ug/L   -0.01  
  Spiked Amount     25.000   Range  86 - 115    Recovery   =  104.20% 

Target Compounds                                                   Qvalue
  2) Dichlorodifluoromethane      3.30   85   447487    40.64 ug/L      99
  3) Chloromethane                3.76   50   476428    43.76 ug/L      98
  4) Vinyl Chloride               4.00   62   397920    46.49 ug/L      99
  5) 1,3-Butadiene                4.04   54   319446    72.93 ug/L      99
  6) Bromomethane                 4.90   94   288691    41.33 ug/L      97
  7) Chloroethane                 5.07   64   294148    47.57 ug/L     100
  8) Trichlorofluoromethane       5.54  101   700777    50.97 ug/L      99
  9) Diethyl ether                6.06   59   612065   104.38 ug/L      98
 10) Isoprene                     6.10   67   588465    50.51 ug/L      98
 11) Acrolein                     6.30   56    78062   139.98 ug/L      96
 12) 1,1,2-Trichloro-1,2,2-Trif   6.31  101   422780    49.53 ug/L      99
 13) Acetone                      6.39   43    75513    50.62 ug/L #   100
 14) 1,1-Dichloroethene           6.62   96   416875    52.55 ug/L      99
 15) Tert-Butyl Alcohol           6.71   59   101921   206.11 ug/L      95
 16) Dimethyl Sulfide             6.87   62   452893    48.11 ug/L      99
 17) Iodomethane                  7.11  142   612872    50.51 ug/L      99
 18) Methyl acetate               7.12   43   258503    52.38 ug/L     100
 19) Methylene Chloride           7.37   84   437275    50.12 ug/L      99
 20) Carbon Disulfide             7.42   76  1227958    48.74 ug/L     100
 21) Acrylonitrile                7.55   53   100170    51.99 ug/L      97
 22) Methyl Tert Butyl Ether      7.57   73   950679    52.43 ug/L      99
 23) trans-1,2-Dichloroethene     7.81   96   439990    50.78 ug/L     100
 24) n-Hexane                     7.88   57   476612    49.84 ug/L      99
 25) Diisopropyl ether            8.20   45  2694445   100.11 ug/L      99
 26) Vinyl Acetate                8.36   43   350468    48.57 ug/L      99
 27) 1,1-Dichloroethane           8.40   63   768294    51.11 ug/L     100
 28) Ethyl-Tert-Butyl ether       8.75   59  2477877   104.05 ug/L      99
 29) 2-Butanone                   8.93   43   103723    54.16 ug/L      99
 30) Propionitrile                9.04   54    63086   100.42 ug/L      92
 31) 2,2-Dichloropropane          9.14   77   717616    56.61 ug/L      97
 32) cis-1,2-Dichloroethene       9.20   96   478859    52.70 ug/L      97
 33) Chloroform                   9.40   83   783559    51.81 ug/L      99
 34) 1-Bromopropane               9.53  122    98714    55.36 ug/L      99
 35) Bromochloromethane           9.63  128   226980    54.52 ug/L      98
 36) Tetrahydrofuran              9.65   42   153143   105.76 ug/L      99
 38) 1,1,1-Trichloroethane        9.90   97   729134    56.15 ug/L      98
 39) Cyclohexane                  9.94   56   669413    50.70 ug/L     100
 40) 1,1-Dichloropropene         10.09   75   602604    54.03 ug/L     100
 41) Carbon Tetrachloride        10.23  117   671544    58.85 ug/L      98
 42) Tert-Amyl-Methyl ether      10.18   73  2076684   104.20 ug/L      99
-------------------------------------------------------------------------
(#) = qualifier out of range (m) = manual integration
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      Quantitation Report    (Not Reviewed)

  Data File : C:\MSDchem\1\data\072611\10M89298.D          Vial: 3
  Acq On    : 26 Jul 2011  10:57                       Operator: TMB
  Sample    : WG371303-02 50ug/L WATER STD 8260        Inst    : HPMS10
  Misc      : 1,1 STD46676                             Multiplr: 1.00
  MS Integration Params: RTEINT.P  
Quant Time: Jul 26 11:19:31 2011           Quant Results File: 8260WTR.RES

  Quant Method : C:\MSDCHEM\1\METHODS\8260WTR.M (RTE Integrator)
  Title        : 8260B/624 WT (SOP: OVL MSV01) 6/24/11 HPMS10
  Last Update  : Tue Jul 19 12:21:05 2011
  Response via : Initial Calibration
  DataAcq Meth : 8260WTR            

     Compound                     R.T. QIon  Response  Conc Unit   Qvalue
-------------------------------------------------------------------------
 45) 1,2-Dichloroethane          10.39   62   538175    56.05 ug/L      98
 46) Benzene                     10.43   78  1663093    49.64 ug/L     100
 47) Trichloroethene             11.14  130   495705    53.67 ug/L     100
 48) Methylcyclohexane           11.22   83   668588    50.43 ug/L      99
 49) 1,2-Dichloropropane         11.34   63   424603    52.53 ug/L      96
 50) Bromodichloromethane        11.62   83   597408    56.61 ug/L     100
 51) 1,4-Dioxane                 11.61   88    11081   224.37 ug/L      96
 52) Dibromomethane              11.70   93   233948    55.39 ug/L      96
 53) 2-Chloroethyl Vinyl Ether   11.89   63   199253    50.52 ug/L      96
 54) 4-Methyl-2-Pentanone        11.92   58   100287    57.59 ug/L      98
 55) cis-1,3-Dichloropropene     12.21   75   678513    54.36 ug/L      99
 56) Dimethyl Disulfide          12.47   79   393671    58.94 ug/L      99
 59) Toluene                     12.61   91  1780425    51.58 ug/L     100
 60) Ethyl Methacrylate          12.69   69   404637    51.59 ug/L      98
 61) Paraldehyde                 12.71   89    16271   132.69 ug/L      79
 62) trans-1,3-Dichloropropene   12.77   75   588170    59.35 ug/L     100
 63) 1,1,2-Trichloroethane       12.98   97   318626    52.89 ug/L     100
 64) 2-Hexanone                  12.91   43   153025    52.28 ug/L      96
 65) 1,3-Dichloropropane         13.25   76   557814    55.49 ug/L     100
 66) Tetrachloroethene           13.38  164   400278    54.50 ug/L      98
 67) Dibromochloromethane        13.63  129   446585    53.95 ug/L      99
 68) 1,2-Dibromoethane           13.88  107   326354    55.41 ug/L     100
 69) 1-Chlorohexane              13.93   91   605247    50.98 ug/L      99
 70) Chlorobenzene               14.33  112  1250058    51.20 ug/L     100
 71) 1,1,1,2-Tetrachloroethane   14.36  131   469047    55.94 ug/L     100
 72) Ethylbenzene                14.35  106   640280    54.12 ug/L      99
 73) m-,p-Xylene                 14.43  106  1587938   103.91 ug/L      99
 74) o-Xylene                    14.96  106   782983    53.52 ug/L      99
 75) Styrene                     14.99  104  1322304    56.38 ug/L      99
 76) Bromoform                   15.47  173   283708    54.60 ug/L      99
 77) Isopropylbenzene            15.35  105  1987256    53.41 ug/L      99
 79) 1,1,2,2-Tetrachloroethane   15.55   83   368818    53.63 ug/L     100
 81) 1,2,3-Trichloropropane      15.73  110   112045    53.25 ug/L      98
 82) trans-1,4-Dichloro-2-Buten  15.77   53   108917    59.44 ug/L      89
 83) n-Propylbenzene             15.82   91  2362354    51.42 ug/L     100
 84) Bromobenzene                15.95  156   553133    52.29 ug/L      99
 85) 1,3,5-Trimethylbenzene      15.99  105  1717861    52.96 ug/L      99
 86) 2-Chlorotoluene             16.08   91  1407156    48.45 ug/L      88
 87) 4-Chlorotoluene             16.12   91  1493721    51.88 ug/L      88
 88) a-Methylstyrene             16.37  118  1029767    53.67 ug/L      99
 89) tert-Butylbenzene           16.42  134   371404    50.98 ug/L      86
 90) 1,2,4-Trimethylbenzene      16.47  105  1720529    51.31 ug/L      99
 91) sec-Butylbenzene            16.68  105  2064366    50.31 ug/L      99
 92) p-Isopropyltoluene          16.81  119  1815161    52.45 ug/L      99
 93) 1,3-Dichlorobenzene         17.01  146  1018773    49.65 ug/L      99
 94) 1,4-Dichlorobenzene         17.13  146  1069347    47.69 ug/L      99
 95) n-Butylbenzene              17.31   91  1626819    52.42 ug/L      98
 96) 1,2-Dichlorobenzene         17.59  146   955388    50.70 ug/L      99
 97) 1,2-Dibromo-3-Chloropropan  18.51  157    84053    63.07 ug/L      96
 98) 1,2,4-Trichlorobenzene      19.56  180   785142    55.60 ug/L     100
 99) Hexachlorobutadiene         19.70  225   338282    52.53 ug/L      99
100) Naphthalene                 19.91  128  1349131    57.54 ug/L      98
101) 1,2,3-Trichlorobenzene      20.20  180   668939    55.24 ug/L      99

-------------------------------------------------------------------------
(#) = qualifier out of range (m) = manual integration
10M89298.D  8260WTR.M      Tue Jul 26 11:19:31 2011      Page 2

Page 178

L11070724 / 514 total pages



      Quantitation Report    (Not Reviewed)

  Data File : C:\MSDchem\1\data\072611\10M89298.D          Vial: 3
  Acq On    : 26 Jul 2011  10:57                       Operator: TMB
  Sample    : WG371303-02 50ug/L WATER STD 8260        Inst    : HPMS10
  Misc      : 1,1 STD46676                             Multiplr: 1.00
  MS Integration Params: RTEINT.P  
  Quant Time: Jul 26 11:19 2011              Quant Results File: 8260WTR.RES

  Method       : C:\MSDCHEM\1\METHODS\8260WTR.M (RTE Integrator)
  Title        : 8260B/624 WT (SOP: OVL MSV01) 6/24/11 HPMS10
  Last Update  : Tue Jul 19 12:21:05 2011
  Response via : Initial Calibration
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2.1.1.5 Raw QC Data
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BFB

  Data File : C:\MSDCHEM\1\DATA\062411\10M88576.D          Vial: 1
  Acq On    : 24 Jun 2011  10:04                       Operator: TMB
  Sample    : WG368444-01 50ng BFB STD 8260            Inst    : HPMS10
  Misc      : 1,1 STD45934                             Multiplr: 1.00
  MS Integration Params: RTEINT.P  
  Method   : C:\MSDCHEM\1\METHODS\BFB.M (RTE Integrator)
  Title    : BFB (SOP:OVL MSV01)
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Abundance Ion  95.00 (94.70 to 95.70): 10M88576.D
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Abundance Average of 8.319 to 8.340 min.: 10M88576.D (-)
95
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6237 88815744

AutoFind: Scans 313, 314, 315; Background Corrected with Scan 308

| Target | Rel. to | Lower  | Upper  |  Rel.  |    Raw   |   Result  |
|  Mass  |  Mass   | Limit% | Limit% |  Abn%  |    Abn   | Pass/Fail |
----------------------------------------------------------------------
|   50   |    95   |    15  |    40  |  18.4  |     2417 |   PASS    |
|   75   |    95   |    30  |    60  |  48.6  |     6396 |   PASS    |
|   95   |    95   |   100  |   100  | 100.0  |    13162 |   PASS    |
|   96   |    95   |     5  |     9  |   7.0  |      915 |   PASS    |
|  173   |   174   |  0.00  |     2  |   0.0  |        0 |   PASS    |
|  174   |    95   |    50  |   100  |  91.0  |    11975 |   PASS    |
|  175   |   174   |     5  |     9  |   8.7  |     1046 |   PASS    |
|  176   |   174   |    95  |   101  |  98.9  |    11838 |   PASS    |
|  177   |   176   |     5  |     9  |   7.1  |      841 |   PASS    |
----------------------------------------------------------------------

10M88576.D  BFB.M     Fri Jun 24 10:14:29 2011  
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BFB

  Data File : C:\MSDCHEM\1\DATA\072611\10M89296.D          Vial: 1
  Acq On    : 26 Jul 2011   9:59                       Operator: TMB
  Sample    : WG371157-01 50NG BFB STD 8260            Inst    : HPMS10
  Misc      : 1,1 STD46401                             Multiplr: 1.00
  MS Integration Params: RTEINT.P  
  Method   : C:\MSDCHEM\1\METHODS\BFB.M (RTE Integrator)
  Title    : BFB (SOP:OVL MSV01)
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Abundance Ion  95.00 (94.70 to 95.70): 10M89296.D
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Abundance Average of 8.310 to 8.330 min.: 10M89296.D (-)
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AutoFind: Scans 312, 313, 314; Background Corrected with Scan 307

| Target | Rel. to | Lower  | Upper  |  Rel.  |    Raw   |   Result  |
|  Mass  |  Mass   | Limit% | Limit% |  Abn%  |    Abn   | Pass/Fail |
----------------------------------------------------------------------
|   50   |    95   |    15  |    40  |  17.6  |     3491 |   PASS    |
|   75   |    95   |    30  |    60  |  48.2  |     9538 |   PASS    |
|   95   |    95   |   100  |   100  | 100.0  |    19781 |   PASS    |
|   96   |    95   |     5  |     9  |   6.2  |     1225 |   PASS    |
|  173   |   174   |  0.00  |     2  |   0.0  |        0 |   PASS    |
|  174   |    95   |    50  |   100  |  89.8  |    17762 |   PASS    |
|  175   |   174   |     5  |     9  |   6.0  |     1067 |   PASS    |
|  176   |   174   |    95  |   101  |  99.4  |    17663 |   PASS    |
|  177   |   176   |     5  |     9  |   6.9  |     1220 |   PASS    |
----------------------------------------------------------------------

10M89296.D  BFB.M     Tue Jul 26 10:09:09 2011  
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      Quantitation Report    (Not Reviewed)

  Data File : C:\MSDCHEM\1\DATA\072611\10M89300.D          Vial: 5
  Acq On    : 26 Jul 2011  12:00                       Operator: TMB
  Sample    : WG371304-01 VBLK0725 BLANK 8260          Inst    : HPMS10
  Misc      : 1,1                                      Multiplr: 1.00
  MS Integration Params: RTEINT.P  
Quant Time: Jul 27 08:52:59 2011           Quant Results File: 8260WTR.RES

  Quant Method : C:\MSDCHEM\1\METHODS\8260WTR.M (RTE Integrator)
  Title        : 8260B/624 WT (SOP: OVL MSV01) 6/24/11 HPMS10
  Last Update  : Tue Jul 19 12:21:05 2011
  Response via : Initial Calibration
  DataAcq Meth : 8260WTR            

Internal Standards                R.T. QIon  Response  Conc Units Dev(Min)
-------------------------------------------------------------------------
  1) Fluorobenzene               10.66   96   869114    25.00 ug/L   -0.01
 57) Chlorobenzene-d5            14.29  117   701049    25.00 ug/L   -0.01
 78) 1,4-Dichlorobenzene-d4      17.09  152   371477    25.00 ug/L   -0.01

System Monitoring Compounds                                       
 37) Dibromofluoromethane         9.68  111   207809    25.77 ug/L    0.00  
  Spiked Amount     25.000   Range  86 - 118    Recovery   =  103.08% 
 43) 1,2-Dichloroethane-d4       10.28   65   191401    25.22 ug/L   -0.01  
  Spiked Amount     25.000   Range  80 - 120    Recovery   =  100.88% 
 58) Toluene-d8                  12.52   98   739393    24.53 ug/L    0.00  
  Spiked Amount     25.000   Range  88 - 110    Recovery   =   98.12% 
 80) p-Bromofluorobenzene        15.69   95   282592    25.42 ug/L    0.00  
  Spiked Amount     25.000   Range  86 - 115    Recovery   =  101.68% 

Target Compounds                                                   Qvalue
  3) Chloromethane                3.76   50     2124     0.19 ug/L #    60
 13) Acetone                      6.40   43      212     0.14 ug/L #   100

-------------------------------------------------------------------------
(#) = qualifier out of range (m) = manual integration
10M89300.D  8260WTR.M      Wed Jul 27 08:52:59 2011      Page 1
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      Quantitation Report    (Not Reviewed)

  Data File : C:\MSDCHEM\1\DATA\072611\10M89300.D          Vial: 5
  Acq On    : 26 Jul 2011  12:00                       Operator: TMB
  Sample    : WG371304-01 VBLK0725 BLANK 8260          Inst    : HPMS10
  Misc      : 1,1                                      Multiplr: 1.00
  MS Integration Params: RTEINT.P  
  Quant Time: Jul 27  8:52 2011              Quant Results File: 8260WTR.RES

  Method       : C:\MSDCHEM\1\METHODS\8260WTR.M (RTE Integrator)
  Title        : 8260B/624 WT (SOP: OVL MSV01) 6/24/11 HPMS10
  Last Update  : Tue Jul 19 12:21:05 2011
  Response via : Initial Calibration
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#3
Chloromethane
Concen:    0.19 ug/L  
RT: 3.76 min  Scan# 90
Delta R.T.   -0.01 min
Lab File:   10M89300.D
Acq: 26 Jul 2011  12:00    

Tgt Ion: 50 Resp:    2124
Ion  Ratio  Lower  Upper
 50  100
 52    9.7   19.0   44.4#

Ref

Raw

Sub
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Abundance Scan 91 (3.774 min): 10M88583.D (-)
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Time-->

AbundanceIon  50.00 (49.70 to 50.70): 10M89300.D

  3.76
Ion  52.00 (51.70 to 52.70): 10M89300.D

#13
Acetone
Concen:    0.14 ug/L  
RT: 6.40 min  Scan# 345
Delta R.T.   0.00 min
Lab File:   10M89300.D
Acq: 26 Jul 2011  12:00    

Tgt Ion: 43 Resp:     212
Ion  Ratio  Lower  Upper
 43  100
 58    0.0    0.0    0.0 

Ref
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AbundanceIon  43.00 (42.70 to 43.70): 10M89300.D

  6.40
Ion  58.00 (57.70 to 58.70): 10M89300.D
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      Quantitation Report    (Not Reviewed)

  Data File : C:\MSDchem\1\data\072611\10M89301.D          Vial: 6
  Acq On    : 26 Jul 2011  12:31                       Operator: TMB
  Sample    : WG371304-02 20ug/L LCS 8260              Inst    : HPMS10
  Misc      : 1,1 STD46567                             Multiplr: 1.00
  MS Integration Params: RTEINT.P  
Quant Time: Jul 26 12:53:40 2011           Quant Results File: 8260WTR.RES

  Quant Method : C:\MSDCHEM\1\METHODS\8260WTR.M (RTE Integrator)
  Title        : 8260B/624 WT (SOP: OVL MSV01) 6/24/11 HPMS10
  Last Update  : Tue Jul 19 12:21:05 2011
  Response via : Initial Calibration
  DataAcq Meth : 8260WTR            

Internal Standards                R.T. QIon  Response  Conc Units Dev(Min)
-------------------------------------------------------------------------
  1) Fluorobenzene               10.66   96   845941    25.00 ug/L    0.00
 57) Chlorobenzene-d5            14.29  117   666939    25.00 ug/L    0.00
 78) 1,4-Dichlorobenzene-d4      17.09  152   376602    25.00 ug/L    0.00

System Monitoring Compounds                                       
 37) Dibromofluoromethane         9.68  111   207509    26.44 ug/L    0.00  
  Spiked Amount     25.000   Range  86 - 118    Recovery   =  105.76% 
 43) 1,2-Dichloroethane-d4       10.28   65   190785    25.83 ug/L    0.00  
  Spiked Amount     25.000   Range  80 - 120    Recovery   =  103.32% 
 58) Toluene-d8                  12.52   98   740107    25.81 ug/L    0.00  
  Spiked Amount     25.000   Range  88 - 110    Recovery   =  103.24% 
 80) p-Bromofluorobenzene        15.68   95   289156    25.66 ug/L   -0.02  
  Spiked Amount     25.000   Range  86 - 115    Recovery   =  102.64% 

Target Compounds                                                   Qvalue
  2) Dichlorodifluoromethane      3.30   85   241534    22.16 ug/L      99
  3) Chloromethane                3.77   50   227649    21.12 ug/L      99
  4) Vinyl Chloride               4.00   62   178728    21.09 ug/L      99
  5) 1,3-Butadiene                4.04   54    93001    18.81 ug/L      98
  6) Bromomethane                 4.91   94   118451    17.13 ug/L      99
  7) Chloroethane                 5.07   64   130730    21.36 ug/L      99
  8) Trichlorofluoromethane       5.55  101   308499    22.66 ug/L      99
  9) Diethyl ether                6.06   59   565931    97.48 ug/L      99
 10) Isoprene                     6.10   67   225374    19.54 ug/L      99
 11) Acrolein                     6.30   56    67228   121.77 ug/L      95
 12) 1,1,2-Trichloro-1,2,2-Trif   6.32  101   178519    21.13 ug/L     100
 13) Acetone                      6.39   43    32081    21.72 ug/L #   100
 14) 1,1-Dichloroethene           6.62   96   157921    20.11 ug/L      99
 15) Tert-Butyl Alcohol           6.71   59   116985   238.95 ug/L      93
 16) Dimethyl Sulfide             6.88   62   183092    19.65 ug/L      99
 17) Iodomethane                  7.13  142   137595    11.45 ug/L      98
 18) Methyl acetate               7.13   43   118636    24.28 ug/L      99
 19) Methylene Chloride           7.37   84   180746    20.93 ug/L      98
 20) Carbon Disulfide             7.43   76   453405    18.18 ug/L     100
 21) Acrylonitrile                7.56   53    37525    19.67 ug/L      99
 22) Methyl Tert Butyl Ether      7.57   73   405867    22.61 ug/L      99
 23) trans-1,2-Dichloroethene     7.81   96   185084    21.58 ug/L      97
 24) n-Hexane                     7.88   57   205773    21.74 ug/L      98
 25) Diisopropyl ether            8.20   45  2678422   100.52 ug/L      98
 26) Vinyl Acetate                8.38   43    75951    15.47 ug/L      95
 27) 1,1-Dichloroethane           8.40   63   319714    21.48 ug/L      98
 28) Ethyl-Tert-Butyl ether       8.75   59  2418694   102.59 ug/L     100
 29) 2-Butanone                   8.93   43    37063    19.55 ug/L      99
 30) Propionitrile                9.03   54    62273   100.13 ug/L      96
 31) 2,2-Dichloropropane          9.14   77   283836    22.62 ug/L      98
 32) cis-1,2-Dichloroethene       9.20   96   205303    22.82 ug/L     100
 33) Chloroform                   9.40   83   322791    21.56 ug/L      99
 34) 1-Bromopropane               9.53  122    43520    24.65 ug/L      99
 35) Bromochloromethane           9.63  128    93644    22.72 ug/L      98
 36) Tetrahydrofuran              9.64   42   150923   105.28 ug/L      98
 38) 1,1,1-Trichloroethane        9.91   97   292185    22.73 ug/L      98
 39) Cyclohexane                  9.94   56   256865    19.65 ug/L      99
 40) 1,1-Dichloropropene         10.09   75   249355    22.58 ug/L      98
 41) Carbon Tetrachloride        10.23  117   265461    23.50 ug/L      97
 42) Tert-Amyl-Methyl ether      10.18   73  2133715   108.14 ug/L      99
-------------------------------------------------------------------------
(#) = qualifier out of range (m) = manual integration
10M89301.D  8260WTR.M      Tue Jul 26 12:53:41 2011      Page 1
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      Quantitation Report    (Not Reviewed)

  Data File : C:\MSDchem\1\data\072611\10M89301.D          Vial: 6
  Acq On    : 26 Jul 2011  12:31                       Operator: TMB
  Sample    : WG371304-02 20ug/L LCS 8260              Inst    : HPMS10
  Misc      : 1,1 STD46567                             Multiplr: 1.00
  MS Integration Params: RTEINT.P  
Quant Time: Jul 26 12:53:40 2011           Quant Results File: 8260WTR.RES

  Quant Method : C:\MSDCHEM\1\METHODS\8260WTR.M (RTE Integrator)
  Title        : 8260B/624 WT (SOP: OVL MSV01) 6/24/11 HPMS10
  Last Update  : Tue Jul 19 12:21:05 2011
  Response via : Initial Calibration
  DataAcq Meth : 8260WTR            

     Compound                     R.T. QIon  Response  Conc Unit   Qvalue
-------------------------------------------------------------------------
 45) 1,2-Dichloroethane          10.39   62   223234    23.48 ug/L      97
 46) Benzene                     10.43   78   704646    21.24 ug/L     100
 47) Trichloroethene             11.14  130   206261    22.56 ug/L      99
 48) Methylcyclohexane           11.22   83   251334    19.15 ug/L      98
 49) 1,2-Dichloropropane         11.33   63   177110    22.13 ug/L      97
 50) Bromodichloromethane        11.62   83   241501    23.11 ug/L      99
 51) 1,4-Dioxane                 11.61   88     9765   199.72 ug/L      92
 52) Dibromomethane              11.71   93    94883    22.69 ug/L      94
 53) 2-Chloroethyl Vinyl Ether   11.89   63    73497    19.64 ug/L      99
 54) 4-Methyl-2-Pentanone        11.92   58    38759    22.48 ug/L      99
 55) cis-1,3-Dichloropropene     12.21   75   274554    22.36 ug/L      99
 56) Dimethyl Disulfide          12.47   79   139881    21.16 ug/L      90
 59) Toluene                     12.62   91   733668    21.78 ug/L      99
 60) Ethyl Methacrylate          12.69   69   152601    20.59 ug/L     100
 61) Paraldehyde                 12.70   89    12152   104.78 ug/L      65
 62) trans-1,3-Dichloropropene   12.77   75   221043    22.85 ug/L     100
 63) 1,1,2-Trichloroethane       12.98   97   137462    23.38 ug/L      98
 64) 2-Hexanone                  12.92   43    50449    18.61 ug/L      79
 65) 1,3-Dichloropropane         13.26   76   236099    24.06 ug/L      98
 66) Tetrachloroethene           13.38  164   160553    22.40 ug/L      99
 67) Dibromochloromethane        13.63  129   177595    22.11 ug/L      99
 68) 1,2-Dibromoethane           13.88  107   137356    24.02 ug/L      97
 69) 1-Chlorohexane              13.93   91   227527    19.78 ug/L      99
 70) Chlorobenzene               14.33  112   509649    21.39 ug/L     100
 71) 1,1,1,2-Tetrachloroethane   14.35  131   194831    23.81 ug/L      99
 72) Ethylbenzene                14.35  106   261865    22.68 ug/L      99
 73) m-,p-Xylene                 14.44  106   660122    44.26 ug/L      98
 74) o-Xylene                    14.96  106   326338    22.85 ug/L     100
 75) Styrene                     14.99  104   535907    23.41 ug/L      98
 76) Bromoform                   15.47  173   110455    22.08 ug/L     100
 77) Isopropylbenzene            15.35  105   719648    19.82 ug/L     100
 79) 1,1,2,2-Tetrachloroethane   15.55   83   156054    22.78 ug/L     100
 81) 1,2,3-Trichloropropane      15.73  110    46887    22.52 ug/L      76
 82) trans-1,4-Dichloro-2-Buten  15.77   53    31036    17.01 ug/L      77
 83) n-Propylbenzene             15.82   91   951562    20.80 ug/L      99
 84) Bromobenzene                15.96  156   229985    21.83 ug/L     100
 85) 1,3,5-Trimethylbenzene      15.99  105   721220    22.33 ug/L      99
 86) 2-Chlorotoluene             16.08   91   596192    20.61 ug/L      88
 87) 4-Chlorotoluene             16.12   91   604816    21.09 ug/L #    38
 88) a-Methylstyrene             16.37  118   387101    20.26 ug/L      91
 89) tert-Butylbenzene           16.42  134   149791    20.64 ug/L      83
 90) 1,2,4-Trimethylbenzene      16.47  105   721133    21.60 ug/L      99
 91) sec-Butylbenzene            16.67  105   848594    20.77 ug/L      99
 92) p-Isopropyltoluene          16.81  119   693788    20.13 ug/L     100
 93) 1,3-Dichlorobenzene         17.01  146   410896    20.11 ug/L     100
 94) 1,4-Dichlorobenzene         17.13  146   445027    19.93 ug/L     100
 95) n-Butylbenzene              17.30   91   644900    20.87 ug/L      98
 96) 1,2-Dichlorobenzene         17.59  146   401231    21.38 ug/L     100
 97) 1,2-Dibromo-3-Chloropropan  18.51  157    34666    26.12 ug/L      96
 98) 1,2,4-Trichlorobenzene      19.56  180   302211    21.49 ug/L      99
 99) Hexachlorobutadiene         19.70  225   134829    21.02 ug/L      99
100) Naphthalene                 19.92  128   549611    23.54 ug/L     100
101) 1,2,3-Trichlorobenzene      20.20  180   274809    22.79 ug/L     100

-------------------------------------------------------------------------
(#) = qualifier out of range (m) = manual integration
10M89301.D  8260WTR.M      Tue Jul 26 12:53:41 2011      Page 2
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      Quantitation Report    (Not Reviewed)

  Data File : C:\MSDchem\1\data\072611\10M89301.D          Vial: 6
  Acq On    : 26 Jul 2011  12:31                       Operator: TMB
  Sample    : WG371304-02 20ug/L LCS 8260              Inst    : HPMS10
  Misc      : 1,1 STD46567                             Multiplr: 1.00
  MS Integration Params: RTEINT.P  
  Quant Time: Jul 26 12:53 2011              Quant Results File: 8260WTR.RES

  Method       : C:\MSDCHEM\1\METHODS\8260WTR.M (RTE Integrator)
  Title        : 8260B/624 WT (SOP: OVL MSV01) 6/24/11 HPMS10
  Last Update  : Tue Jul 19 12:21:05 2011
  Response via : Initial Calibration
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2.2 Semivolatiles Data
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2.2.1 Semivolatiles GC/MS Data
(8270)
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2.2.1.1 Summary Data
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Microbac Laboratories
Case Narrative

Login Number: L11070724

Department: Semivolatiles

Analyst: Cassie A. Augenstein

METHOD 

Preparation 3510C

Analysis SW-846 8270C/40 CFR 264 App. IX

HOLDING TIMES 

Sample Preparation: All holding times were met.

Sample Analysis: All holding times were met.

PREPARATION 

Sample preparation proceeded normally.

CALIBRATION 

Initial Calibration: For all compounds that yielded a %RSD greater than 15%, linear or higher order equations were 
applied. All acceptance criteria were met.

Alternate Source Standards: The percent difference was out of range for the following analytes: Benzoic Acid. Please 
see the applicable QC report for a detailed presentation of the failures.

Continuing Calibration and Tune: All acceptance criteria were met.

BATCH QA/QC 

Method Blank: All acceptance criteria were met.

Laboratory Control Sample: All acceptance criteria were met.

Matrix Spikes: Recoveries out of range were observed for the following analytes: 3,3'-Dichlorobenzidine, Benzoic acid, 
N-Nitrosodiphenylamine, 2,4-Dinitrophenol. Please see the applicable QC report for a detailed presentation of the failures.

SAMPLES 

Samples: All acceptance criteria were met.

Internal Standards: All acceptance criteria were met.

Surrogates: All acceptance criteria were met.

Manual Integration Reason Codes 

Server ID:
Results  ID:

Report ID:

55653
7a1f8014-952c-4eef-b73a-673ed8f33164
32697 Page 1 of 2

Generated at Jul 28, 2011 13:49
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Reason #1: Data System Fails to Select Correct Peak In some cases the chromatography system selects and 
integrates the 'wrong peak'. In this case the analyst must correct the selection and force the system to integrate the proper 
peak. Other times the system may miss the peak 
completely.

Reason #2: Data System Splits the Peak Incorrectly or Integrates a False Peak as a Rider Peak This phenomena is 
common at low concentrations where the signal:noise ratio is low. A single compound (peak) is incorrectly split into 
multiple peaks or integrated as a main peak with one or more rider peaks resulting in low area 
counts for the target compound.

Reason #3: Improperly Integrated Isomers and/or coeluting compounds. This system often fails to distinguish 
coeluting compounds and or isomers. The integration areas and concentrations are wrong, and they must be corrected by 
manual integration. Prime examples are benzo(k)fluoranthene and 
benzo(b)fluoranthene which are often unresolved and integrated improperly when both are present at low concentrations 
in standards or samples.

Reason #4: System Establishes Incorrect Baseline There are numerous situations in chromatography where the 
system establishes the baseline incorrectly. Some baseline errors will be obvious to the analyst and should be corrected 
via manual procedures.

Reason #5: Miscellaneous Other situations involving integration errors may require in-depth review and technical 
judgment. These cases should be brought to the attention of the laboratory management. If the form of manual integration 
is not clearly covered by these four cases, then review and approval by the Managing Director or the QAO will be 
required.

I certify that this data package is in compliance with the terms and conditions agreed to by the client and Microbac 
Laboratories Inc., both technically and for completeness, except for the conditions noted above. Release of the data 
contained in this hard copy data package has been authorized by the Laboratory Manager or designated person, as 
verified by the following signature.

Narrative ID: 32697
Approved By: Mike Cochran

Server ID:
Results  ID:

Report ID:

55653
7a1f8014-952c-4eef-b73a-673ed8f33164
32697 Page 2 of 2

Generated at Jul 28, 2011 13:49
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LABORATORY REPORT

08/03/11 14:58

L11070724

1 OFL1_A_PROD - Modified 03/06/2008

08/03/2011 14:58Report generated:
2103110PDF File ID:

1

L11070724-01

L11070724-02

L11070724-03

L11070724-04

1107-GW-SB07-U

1107-GW-SB07-U-MS

1107-GW-SB07-U-MSD

1107-SW-01-U

Client ID Lab ID Dilution

1

1

1

1

Sample Analysis Summary

Date Received

22-JUL-11

22-JUL-11

22-JUL-11

22-JUL-11

Attention: Barry Koch

Account Name: Monsanto Chemical Co.
Monsanto
1853 Hwy 34 North
Soda Springs, ID  83276

Project Number:

Invoice Number:
Site:

2191.012

1166472

Ballard Shop Investigation

Submitted By

For

Microbac Laboratories Inc. 

158 Starlite Drive

Marietta OH 45750,
740 373 4071)( -

Method

8270C

8270C

8270C

8270C

MONSANTO P4
Project:
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L11070724

August 3, 2011

Report Number:

Report Date  :

1 of

Microbac Laboratories Inc.

8

L11070724-01Sample Number: HPMS12Instrument:

12M35879File ID:
07/27/2011Run Date:Analyst:
07/05/2011 19:14Cal Date:

17:14Workgroup Number:
Matrix: Analytical Method:Water

1107-GW-SB07-UClient ID:

Sample Tag:01
Dilution:

Units:

WG371437
8270C
CAA
1
ug/L

Collect Date:07/20/2011 15:30

Prep Method:3510C 07/26/2011 08:30Prep Date:

 1,2,4-Trichlorobenzene
 1,2-Dichlorobenzene
 1,3-Dichlorobenzene
 1,4-Dichlorobenzene
 2,4,5-Trichlorophenol
 2,4,6-Trichlorophenol
 2,4-Dichlorophenol
 2,4-Dimethylphenol
 2,4-Dinitrophenol
 2,4-Dinitrotoluene
 2,6-Dinitrotoluene
 2-Chloronaphthalene
 2-Chlorophenol
 2-Methylnaphthalene
 2-Methylphenol
 2-Nitroaniline
 2-Nitrophenol
 3,3'-Dichlorobenzidine
 3-Nitroaniline
 4,6-Dinitro-2-methylphenol
 4-Bromophenyl-phenylether
 4-Chloro-3-methylphenol
 4-Chloroaniline
 4-Chlorophenyl-phenyl ether
 4-Nitroaniline
 4-Nitrophenol
 Acenaphthene
 Acenaphthylene
 Anthracene
 Benzo(a)anthracene
 Benzo(a)pyrene
 Benzo(b)fluoranthene
 Benzo(g,h,i)Perylene
 Benzo(k)fluoranthene
 Benzoic acid
 Benzyl alcohol
 Bis(2-Chloroethoxy)Methane
 Bis(2-Chloroethyl)ether
 bis(2-Chloroisopropyl)ether
 bis(2-Ethylhexyl)phthalate
 Butylbenzylphthalate
 Chrysene
 Di-N-Butylphthalate
 Di-n-octylphthalate
 Dibenzo(a,h)Anthracene
 Dibenzofuran
 Diethylphthalate
 Dimethylphthalate
 Fluoranthene
 Fluorene
 Hexachlorobenzene
 Hexachlorobutadiene
 Hexachloroethane
 Indeno(1,2,3-cd)pyrene
 Isophorone
 N-Nitrosodiphenylamine
 N-Nitrosodipropylamine
 Naphthalene
 Nitrobenzene

U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U

2.50
2.50
2.50
2.50
2.50
2.50
2.50
2.50
12.5
2.50
2.50
2.50
2.50
2.50
2.50
12.5
2.50
2.50
12.5
12.5
2.50
2.50
2.50
2.50
12.5
12.5
2.50
2.50
2.50
2.50
2.50
2.50
2.50
2.50
12.5
2.50
2.50
2.50
2.50
3.00
2.50
2.50
2.50
2.50
2.50
2.50
2.50
2.50
2.50
2.50
2.50
2.50
2.50
2.50
2.50
2.50
2.50
2.50
2.50

5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
25.0
5.00
5.00
5.00
5.00
5.00
5.00
25.0
5.00
10.0
25.0
25.0
5.00
5.00
5.00
5.00
25.0
25.0
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
25.0
5.00
5.00
5.00
5.00
10.0
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00

120-82-1
95-50-1
541-73-1
106-46-7
95-95-4
88-06-2
120-83-2
105-67-9
51-28-5
121-14-2
606-20-2
91-58-7
95-57-8
91-57-6
95-48-7
88-74-4
88-75-5
91-94-1
99-09-2
534-52-1
101-55-3
59-50-7
106-47-8
7005-72-3
100-01-6
100-02-7
83-32-9
208-96-8
120-12-7
56-55-3
50-32-8
205-99-2
191-24-2
207-08-9
65-85-0
100-51-6
111-91-1
111-44-4
108-60-1
117-81-7
85-68-7
218-01-9
84-74-2
117-84-0
53-70-3
132-64-9
84-66-2
131-11-3
206-44-0
86-73-7
118-74-1
87-68-3
67-72-1
193-39-5
78-59-1
86-30-6
621-64-7
91-20-3
98-95-3

Analyte QualResultCAS. Number RL MDL

NONEPrePrep Method:
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2 of

Microbac Laboratories Inc.

8

L11070724-01Sample Number: HPMS12Instrument:

12M35879File ID:
07/27/2011Run Date:Analyst:
07/05/2011 19:14Cal Date:

17:14Workgroup Number:
Matrix: Analytical Method:Water

1107-GW-SB07-UClient ID:

Sample Tag:01
Dilution:

Units:

WG371437
8270C
CAA
1
ug/L

Collect Date:07/20/2011 15:30

Prep Method:3510C 07/26/2011 08:30Prep Date:

U  Not detected at or above adjusted sample detection limit

10
43
21
35
33
10

123
116
100
114
141
94

91.4
67.6
43.1
66.1
34.6
27.9

 2,4,6-Tribromophenol
 2-Fluorobiphenyl
 2-Fluorophenol
 Nitrobenzene-d5
 p-Terphenyl-d14
 Phenol-d5

Surrogate Lower Upper% Recovery Qual

 Pentachlorophenol
 Phenanthrene
 Phenol
 Pyrene

U
U
U
U

12.5
2.50
2.50
2.50

25.0
5.00
5.00
5.00

87-86-5
85-01-8
108-95-2
129-00-0

Analyte QualResultCAS. Number RL MDL

NONEPrePrep Method:
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Report Number:

Report Date  :

3 of

Microbac Laboratories Inc.

8

L11070724-02Sample Number: HPMS12Instrument:

12M35880File ID:
07/27/2011Run Date:Analyst:
07/05/2011 19:14Cal Date:

17:49Workgroup Number:
Matrix: Analytical Method:Water

1107-GW-SB07-U-MSClient ID:

Sample Tag:01
Dilution:

Units:

WG371437
8270C
CAA
1
ug/L

Collect Date:07/20/2011 15:30

Prep Method:3510C 07/26/2011 08:30Prep Date:

 1,2,4-Trichlorobenzene
 1,2-Dichlorobenzene
 1,3-Dichlorobenzene
 1,4-Dichlorobenzene
 2,4,5-Trichlorophenol
 2,4,6-Trichlorophenol
 2,4-Dichlorophenol
 2,4-Dimethylphenol
 2,4-Dinitrophenol
 2,4-Dinitrotoluene
 2,6-Dinitrotoluene
 2-Chloronaphthalene
 2-Chlorophenol
 2-Methylnaphthalene
 2-Methylphenol
 2-Nitroaniline
 2-Nitrophenol
 3,3'-Dichlorobenzidine
 3-Nitroaniline
 4,6-Dinitro-2-methylphenol
 4-Bromophenyl-phenylether
 4-Chloro-3-methylphenol
 4-Chloroaniline
 4-Chlorophenyl-phenyl ether
 4-Nitroaniline
 4-Nitrophenol
 Acenaphthene
 Acenaphthylene
 Anthracene
 Benzo(a)anthracene
 Benzo(a)pyrene
 Benzo(b)fluoranthene
 Benzo(g,h,i)Perylene
 Benzo(k)fluoranthene
 Benzoic acid
 Benzyl alcohol
 Bis(2-Chloroethoxy)Methane
 Bis(2-Chloroethyl)ether
 bis(2-Chloroisopropyl)ether
 bis(2-Ethylhexyl)phthalate
 Butylbenzylphthalate
 Chrysene
 Di-N-Butylphthalate
 Di-n-octylphthalate
 Dibenzo(a,h)Anthracene
 Dibenzofuran
 Diethylphthalate
 Dimethylphthalate
 Fluoranthene
 Fluorene
 Hexachlorobenzene
 Hexachlorobutadiene
 Hexachloroethane
 Indeno(1,2,3-cd)pyrene
 Isophorone
 N-Nitrosodiphenylamine
 N-Nitrosodipropylamine
 Naphthalene
 Nitrobenzene

U

J

2.50
2.50
2.50
2.50
2.50
2.50
2.50
2.50
12.5
2.50
2.50
2.50
2.50
2.50
2.50
12.5
2.50
2.50
12.5
12.5
2.50
2.50
2.50
2.50
12.5
12.5
2.50
2.50
2.50
2.50
2.50
2.50
2.50
2.50
12.5
2.50
2.50
2.50
2.50
3.00
2.50
2.50
2.50
2.50
2.50
2.50
2.50
2.50
2.50
2.50
2.50
2.50
2.50
2.50
2.50
2.50
2.50
2.50
2.50

5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
25.0
5.00
5.00
5.00
5.00
5.00
5.00
25.0
5.00
10.0
25.0
25.0
5.00
5.00
5.00
5.00
25.0
25.0
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
25.0
5.00
5.00
5.00
5.00
10.0
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00

30.4
31.8
29.3
29.9
46.4
43.1
40.4
27.6
69.0
49.3
45.9
33.9
34.1
37.0
31.7
47.1
39.6

37.0
60.3
43.6
42.5
26.9
42.1
27.1
19.9
43.5
42.0
42.5
46.2
45.9
48.5
46.7
46.9
60.2
35.5
34.4
35.8
36.4
51.5
49.5
46.0
46.4
54.3
45.8
42.5
47.7
43.8
46.4
44.2
42.4
33.6
29.0
48.7
39.3
9.71
41.8
40.4
37.9

120-82-1
95-50-1
541-73-1
106-46-7
95-95-4
88-06-2
120-83-2
105-67-9
51-28-5
121-14-2
606-20-2
91-58-7
95-57-8
91-57-6
95-48-7
88-74-4
88-75-5
91-94-1
99-09-2
534-52-1
101-55-3
59-50-7
106-47-8
7005-72-3
100-01-6
100-02-7
83-32-9
208-96-8
120-12-7
56-55-3
50-32-8
205-99-2
191-24-2
207-08-9
65-85-0
100-51-6
111-91-1
111-44-4
108-60-1
117-81-7
85-68-7
218-01-9
84-74-2
117-84-0
53-70-3
132-64-9
84-66-2
131-11-3
206-44-0
86-73-7
118-74-1
87-68-3
67-72-1
193-39-5
78-59-1
86-30-6
621-64-7
91-20-3
98-95-3

Analyte QualResultCAS. Number RL MDL

NONEPrePrep Method:
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Microbac Laboratories Inc.

8

L11070724-02Sample Number: HPMS12Instrument:

12M35880File ID:
07/27/2011Run Date:Analyst:
07/05/2011 19:14Cal Date:

17:49Workgroup Number:
Matrix: Analytical Method:Water

1107-GW-SB07-U-MSClient ID:

Sample Tag:01
Dilution:

Units:

WG371437
8270C
CAA
1
ug/L

Collect Date:07/20/2011 15:30

Prep Method:3510C 07/26/2011 08:30Prep Date:

U  Not detected at or above adjusted sample detection limit
J  The analyte was positively identified, but the quantitation was below the RL

10
43
21
35
33
10

123
116
100
114
141
94

96.3
71.1
42.3
65.7
45.4
28.9

 2,4,6-Tribromophenol
 2-Fluorobiphenyl
 2-Fluorophenol
 Nitrobenzene-d5
 p-Terphenyl-d14
 Phenol-d5

Surrogate Lower Upper% Recovery Qual

 Pentachlorophenol
 Phenanthrene
 Phenol
 Pyrene

12.5
2.50
2.50
2.50

25.0
5.00
5.00
5.00

60.9
46.0
15.4
46.2

87-86-5
85-01-8
108-95-2
129-00-0

Analyte QualResultCAS. Number RL MDL

NONEPrePrep Method:
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8

L11070724-03Sample Number: HPMS12Instrument:

12M35881File ID:
07/27/2011Run Date:Analyst:
07/05/2011 19:14Cal Date:

18:23Workgroup Number:
Matrix: Analytical Method:Water

1107-GW-SB07-U-MSDClient ID:

Sample Tag:01
Dilution:

Units:

WG371437
8270C
CAA
1
ug/L

Collect Date:07/20/2011 15:30

Prep Method:3510C 07/26/2011 08:30Prep Date:

 1,2,4-Trichlorobenzene
 1,2-Dichlorobenzene
 1,3-Dichlorobenzene
 1,4-Dichlorobenzene
 2,4,5-Trichlorophenol
 2,4,6-Trichlorophenol
 2,4-Dichlorophenol
 2,4-Dimethylphenol
 2,4-Dinitrophenol
 2,4-Dinitrotoluene
 2,6-Dinitrotoluene
 2-Chloronaphthalene
 2-Chlorophenol
 2-Methylnaphthalene
 2-Methylphenol
 2-Nitroaniline
 2-Nitrophenol
 3,3'-Dichlorobenzidine
 3-Nitroaniline
 4,6-Dinitro-2-methylphenol
 4-Bromophenyl-phenylether
 4-Chloro-3-methylphenol
 4-Chloroaniline
 4-Chlorophenyl-phenyl ether
 4-Nitroaniline
 4-Nitrophenol
 Acenaphthene
 Acenaphthylene
 Anthracene
 Benzo(a)anthracene
 Benzo(a)pyrene
 Benzo(b)fluoranthene
 Benzo(g,h,i)Perylene
 Benzo(k)fluoranthene
 Benzoic acid
 Benzyl alcohol
 Bis(2-Chloroethoxy)Methane
 Bis(2-Chloroethyl)ether
 bis(2-Chloroisopropyl)ether
 bis(2-Ethylhexyl)phthalate
 Butylbenzylphthalate
 Chrysene
 Di-N-Butylphthalate
 Di-n-octylphthalate
 Dibenzo(a,h)Anthracene
 Dibenzofuran
 Diethylphthalate
 Dimethylphthalate
 Fluoranthene
 Fluorene
 Hexachlorobenzene
 Hexachlorobutadiene
 Hexachloroethane
 Indeno(1,2,3-cd)pyrene
 Isophorone
 N-Nitrosodiphenylamine
 N-Nitrosodipropylamine
 Naphthalene
 Nitrobenzene

U

J

2.50
2.50
2.50
2.50
2.50
2.50
2.50
2.50
12.5
2.50
2.50
2.50
2.50
2.50
2.50
12.5
2.50
2.50
12.5
12.5
2.50
2.50
2.50
2.50
12.5
12.5
2.50
2.50
2.50
2.50
2.50
2.50
2.50
2.50
12.5
2.50
2.50
2.50
2.50
3.00
2.50
2.50
2.50
2.50
2.50
2.50
2.50
2.50
2.50
2.50
2.50
2.50
2.50
2.50
2.50
2.50
2.50
2.50
2.50

5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
25.0
5.00
5.00
5.00
5.00
5.00
5.00
25.0
5.00
10.0
25.0
25.0
5.00
5.00
5.00
5.00
25.0
25.0
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
25.0
5.00
5.00
5.00
5.00
10.0
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00

29.7
32.0
29.8
30.4
49.2
45.6
40.1
34.2
73.6
53.0
49.6
33.4
34.2
36.0
32.4
51.2
40.1

39.6
63.4
46.2
45.4
33.0
43.8
27.9
21.9
44.9
42.7
46.4
47.8
48.0
49.7
47.2
50.6
63.0
35.3
34.1
37.3
37.7
53.5
52.1
47.9
48.9
58.0
46.7
44.2
50.9
46.8
48.3
46.7
44.9
32.1
28.5
49.6
38.9
20.0
41.7
40.3
39.1

120-82-1
95-50-1
541-73-1
106-46-7
95-95-4
88-06-2
120-83-2
105-67-9
51-28-5
121-14-2
606-20-2
91-58-7
95-57-8
91-57-6
95-48-7
88-74-4
88-75-5
91-94-1
99-09-2
534-52-1
101-55-3
59-50-7
106-47-8
7005-72-3
100-01-6
100-02-7
83-32-9
208-96-8
120-12-7
56-55-3
50-32-8
205-99-2
191-24-2
207-08-9
65-85-0
100-51-6
111-91-1
111-44-4
108-60-1
117-81-7
85-68-7
218-01-9
84-74-2
117-84-0
53-70-3
132-64-9
84-66-2
131-11-3
206-44-0
86-73-7
118-74-1
87-68-3
67-72-1
193-39-5
78-59-1
86-30-6
621-64-7
91-20-3
98-95-3

Analyte QualResultCAS. Number RL MDL

NONEPrePrep Method:
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Microbac Laboratories Inc.

8

L11070724-03Sample Number: HPMS12Instrument:

12M35881File ID:
07/27/2011Run Date:Analyst:
07/05/2011 19:14Cal Date:

18:23Workgroup Number:
Matrix: Analytical Method:Water

1107-GW-SB07-U-MSDClient ID:

Sample Tag:01
Dilution:

Units:

WG371437
8270C
CAA
1
ug/L

Collect Date:07/20/2011 15:30

Prep Method:3510C 07/26/2011 08:30Prep Date:

U  Not detected at or above adjusted sample detection limit
J  The analyte was positively identified, but the quantitation was below the RL

10
43
21
35
33
10

123
116
100
114
141
94

102
68.8
45.2
67.3
43.4
30.1

 2,4,6-Tribromophenol
 2-Fluorobiphenyl
 2-Fluorophenol
 Nitrobenzene-d5
 p-Terphenyl-d14
 Phenol-d5

Surrogate Lower Upper% Recovery Qual

 Pentachlorophenol
 Phenanthrene
 Phenol
 Pyrene

12.5
2.50
2.50
2.50

25.0
5.00
5.00
5.00

62.6
48.9
15.9
49.0

87-86-5
85-01-8
108-95-2
129-00-0

Analyte QualResultCAS. Number RL MDL

NONEPrePrep Method:
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Microbac Laboratories Inc.

8

L11070724-04Sample Number: HPMS12Instrument:

12M35882File ID:
07/27/2011Run Date:Analyst:
07/05/2011 19:14Cal Date:

18:56Workgroup Number:
Matrix: Analytical Method:Water

1107-SW-01-UClient ID:

Sample Tag:01
Dilution:

Units:

WG371437
8270C
CAA
1
ug/L

Collect Date:07/20/2011 12:00

Prep Method:3510C 07/26/2011 08:30Prep Date:

 1,2,4-Trichlorobenzene
 1,2-Dichlorobenzene
 1,3-Dichlorobenzene
 1,4-Dichlorobenzene
 2,4,5-Trichlorophenol
 2,4,6-Trichlorophenol
 2,4-Dichlorophenol
 2,4-Dimethylphenol
 2,4-Dinitrophenol
 2,4-Dinitrotoluene
 2,6-Dinitrotoluene
 2-Chloronaphthalene
 2-Chlorophenol
 2-Methylnaphthalene
 2-Methylphenol
 2-Nitroaniline
 2-Nitrophenol
 3,3'-Dichlorobenzidine
 3-Nitroaniline
 4,6-Dinitro-2-methylphenol
 4-Bromophenyl-phenylether
 4-Chloro-3-methylphenol
 4-Chloroaniline
 4-Chlorophenyl-phenyl ether
 4-Nitroaniline
 4-Nitrophenol
 Acenaphthene
 Acenaphthylene
 Anthracene
 Benzo(a)anthracene
 Benzo(a)pyrene
 Benzo(b)fluoranthene
 Benzo(g,h,i)Perylene
 Benzo(k)fluoranthene
 Benzoic acid
 Benzyl alcohol
 Bis(2-Chloroethoxy)Methane
 Bis(2-Chloroethyl)ether
 bis(2-Chloroisopropyl)ether
 bis(2-Ethylhexyl)phthalate
 Butylbenzylphthalate
 Chrysene
 Di-N-Butylphthalate
 Di-n-octylphthalate
 Dibenzo(a,h)Anthracene
 Dibenzofuran
 Diethylphthalate
 Dimethylphthalate
 Fluoranthene
 Fluorene
 Hexachlorobenzene
 Hexachlorobutadiene
 Hexachloroethane
 Indeno(1,2,3-cd)pyrene
 Isophorone
 N-Nitrosodiphenylamine
 N-Nitrosodipropylamine
 Naphthalene
 Nitrobenzene

U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U

2.50
2.50
2.50
2.50
2.50
2.50
2.50
2.50
12.5
2.50
2.50
2.50
2.50
2.50
2.50
12.5
2.50
2.50
12.5
12.5
2.50
2.50
2.50
2.50
12.5
12.5
2.50
2.50
2.50
2.50
2.50
2.50
2.50
2.50
12.5
2.50
2.50
2.50
2.50
3.00
2.50
2.50
2.50
2.50
2.50
2.50
2.50
2.50
2.50
2.50
2.50
2.50
2.50
2.50
2.50
2.50
2.50
2.50
2.50

5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
25.0
5.00
5.00
5.00
5.00
5.00
5.00
25.0
5.00
10.0
25.0
25.0
5.00
5.00
5.00
5.00
25.0
25.0
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
25.0
5.00
5.00
5.00
5.00
10.0
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00

120-82-1
95-50-1
541-73-1
106-46-7
95-95-4
88-06-2
120-83-2
105-67-9
51-28-5
121-14-2
606-20-2
91-58-7
95-57-8
91-57-6
95-48-7
88-74-4
88-75-5
91-94-1
99-09-2
534-52-1
101-55-3
59-50-7
106-47-8
7005-72-3
100-01-6
100-02-7
83-32-9
208-96-8
120-12-7
56-55-3
50-32-8
205-99-2
191-24-2
207-08-9
65-85-0
100-51-6
111-91-1
111-44-4
108-60-1
117-81-7
85-68-7
218-01-9
84-74-2
117-84-0
53-70-3
132-64-9
84-66-2
131-11-3
206-44-0
86-73-7
118-74-1
87-68-3
67-72-1
193-39-5
78-59-1
86-30-6
621-64-7
91-20-3
98-95-3

Analyte QualResultCAS. Number RL MDL

NONEPrePrep Method:
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8

L11070724-04Sample Number: HPMS12Instrument:

12M35882File ID:
07/27/2011Run Date:Analyst:
07/05/2011 19:14Cal Date:

18:56Workgroup Number:
Matrix: Analytical Method:Water

1107-SW-01-UClient ID:

Sample Tag:01
Dilution:

Units:

WG371437
8270C
CAA
1
ug/L

Collect Date:07/20/2011 12:00

Prep Method:3510C 07/26/2011 08:30Prep Date:

U  Not detected at or above adjusted sample detection limit

10
43
21
35
33
10

123
116
100
114
141
94

89.5
58.5
38.0
54.3
94.9
23.5

 2,4,6-Tribromophenol
 2-Fluorobiphenyl
 2-Fluorophenol
 Nitrobenzene-d5
 p-Terphenyl-d14
 Phenol-d5

Surrogate Lower Upper% Recovery Qual

 Pentachlorophenol
 Phenanthrene
 Phenol
 Pyrene

U
U
U
U

12.5
2.50
2.50
2.50

25.0
5.00
5.00
5.00

87-86-5
85-01-8
108-95-2
129-00-0

Analyte QualResultCAS. Number RL MDL

NONEPrePrep Method:
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Example 8270 Calculations

1.0 Calculating the Response Factor (RF) from the initial calibration (ICAL) data:

RF = [ (Ax) (Cis) ] / [ (Ais) (Cx) ]
Example

where:
Ax =  Area of the characteristic ion for the compound being measured: 1261197
Cis =  Concentration of the specific internal standard (ug/mL) 40
Ais = Area of the characteristic ion of the specific internal standard 608044
Cx = Concentration of the compound in the standard being measured (ug/mL) 50

RF = Calculated Response Factor 1.65935

2.0 Calculating the concentration ( C ) of a compound in water using the data from the prep log and quantitation report: *

Cx  = [ (Ax) (Cis) (Vf) (D)] / [ (Ais) (RF) (Vi) ]
Example

where:
Ax =  Area of the characteristic ion for the compound being measured 367250
Cis =  Concentration of the specific internal standard  (ug/mL) 40
Vf = Final volume of sample extract from prep log (mL) 1
D = Dilution factor for sample as a multiplier ( 10x = 10) 1
Ais = Area of the characteristic ion of the specific internal standard 511641
RF = Average RF from the ICAL 1.65935
Vi = Initial volume of sample extracted from prep log (mL) 1021

Cx = Concentration of the compound in the sample being measured (ug/mL) 0.016947
Cx = Concentration of the compound in the sample being measured (ug/L) 16.947

3.0 Calculating the concentration ( C ) of a compound in soil using the data from the prep log and quantitation report: *

Cx  = [ (Ax) (Cis) (Vf) (D)] / [ (Ais) (RF) (Wi) ]
Example

where:
Ax =  Area of the characteristic ion for the compound being measured 367250
Cis =  Concentration of the specific internal standard (ug/mL) 40
Vf = Final volume of sample extract from prep log (mL) 1
D = Dilution factor for sample as a multiplier ( 10x = 10) 1
Ais = Area of the characteristic ion of the specific internal standard 511641
RF = Average RF from the ICAL 1.65935
Wi = Initial weight of sample extracted ( g ) from prep log 30
Cx = Concentration of the compound in the sample being measured (ug/g) 0.576763
Cx = Concentration of the compound in the sample being measured (ug/kg) 576.7627

Dry weight correction:
Percent solids  (PCT_S) 50
Cd = (Cx) (100)/PCT_S 1153.525 ug/kg

* Concentrations appearing on the instrument quantitation reports are on-column results and do not take into account
initial volume, final volume, and the dilution factor.

4.0 Concentration from Linear Regression 

Step 1: Retrieve Curve Data From Plot,    y = mx + b

y = response ratio = response of analyte / response of IS = Ax/Ais

x = amount ratio = concentration analyte/concentration internal standard = Cx / Cis

m = slope from curve plot

b = intercept from curve plot

Step 2: Calculate y from Quantitation Report

y = 16790/784838 = 0.02139
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Step 3: Solve for x

x = (y - b)/m   = [( 0.02139 -( - 0.0435)]/ 0.0783 = 0.829

Step 4: Solve for analyte concentration Cx

Cx = Cis ( x ) = (25.0)(0.829) =   20.72 ug/L

Example Spreadsheet Calculation:

Slope from curve, m: 0.0783
Intercept from curve, b: -0.0435

Area of analyte, Ax: 16790
Area of Internal Standard , Ais: 784484

Concentration of IS, Cis 25.00 ug/L
Response Ratio ( y) : 0.021403

Amount Ratio: 0.828897
Concentration (Cx): 20.72241 ug/L

5.0 Concentration from Quadratic Regression

Step 1 - Retrieve Curve Data from Plot, y  = Ax^2 + Bx + C
Where:
Ax^2 + Bx + (C - y) = 0
A, B, C = constants from the ICAL quadratic regression
y = Response ratio = Area of analyte/Area of internal standard (IS)
x = Amount ratio = Concentration of analyte/concentration of IS

Step 2: Calculate y from Quantitation Report

y = Ax/Ais

Step 3: Solve for x using the quadratic formula
Ax^2 + Bx + C - y = 0

(Two possible solutions)

Step 4: Solve for analyte concentration Cx

Cx = ( Cis )( Amount ratio)  

Example Spreadsheet Calculation:

Value of A from plot: 0.0259
Value of B from plot: 0.0596
Value of C from plot: -0.0165

Area of analyte from quantitation report: 203233
Area of IS from quantiation report: 1425653

Response ratio, y: 0.142554
C - y: -0.15905

Root 1 - Computed amount ratio , X1: -3.88278
Root 2 - Computed amount ratio , X2: 1.581623 use this solution

Concentration of IS, Cis: 40.00
Concentration of analyte, Cx: 63.26 ug/L

( )( )
x

b b a c y
a

=
± − −2 4

2
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Sample Extract Log

EXTRACT - Modified 10/22/2008
          PDF ID:
Report generated: 07/26/2011 16:21

Microbac Laboratories Inc.

2092303

L11070086-01

L11070086-02

L11070086-03

L11070086-05

L11070612-03

L11070662-01

L11070716-01

L11070716-06

L11070716-11

L11070716-16

L11070716-21

L11070716-26

L11070716-31

L11070716-36

L11070717-01

L11070717-02

L11070724-01

L11070724-02

L11070724-03

L11070724-04

L11070756-01

WG371250-01

WG371250-02

WG371250-03

WG371250-04

WG371250-05

WG371250-06

WG371250-07

WG371250-08

WG371256-01

SAMPLE #

100 mL

100 mL

100 mL

100 mL

100 mL

100 mL

940 mL

950 mL

950 mL

980 mL

940 mL

940 mL

970 mL

980 mL

100 mL

100 mL

1000 mL

1000 mL

1000 mL

1000 mL

960 mL

940 mL

1000 mL

1000 mL

1000 mL

950 mL

950 mL

1000 mL

1000 mL

100 mL

Init Amnt

1 mL

1 mL

1 mL

1 mL

1 mL

1 mL

1 mL

1 mL

1 mL

1 mL

1 mL

1 mL

1 mL

1 mL

1 mL

1 mL

1 mL

1 mL

1 mL

1 mL

1 mL

1 mL

1 mL

1 mL

1 mL

1 mL

1 mL

1 mL

1 mL

1 mL

Final Vol Color

Transparent

Transparent

Transparent

Transparent

Transparent

Transparent

Transparent

Colored

Colored

Transparent

Transparent

Transparent

Transparent

Transparent

Transparent

Transparent

Colored

Colored

Colored

Transparent

Transparent

Transparent

Colored

Transparent

Colored

Colored

Colored

Colored

Colored

Transparent

Type

SAMP

SAMP

SAMP

SAMP

SAMP

SAMP

RS01

MS01

SD01

SAMP

SAMP

SAMP

SAMP

SAMP

SAMP

SAMP

RS01

MS01

SD01

SAMP

SAMP

REF

REF

BLANK

LCS

MS

MSD

MS

MSD

FBLK

WG371250

Method:3510C

Analyst:CAF

Workgroup:

Run Date:07/26/2011 08:30

EXB08 Revison 12SOP:

Spike Witness: CPD

Methylene Chloride Lot #:

Sodium Sulfate,Anhydrous,Granular ( Lot #:

Fortified Solution Lot #:

1:1 H2SO4 Lot #:

10N NaOH Lot #:

Prod

827-TC

827-TC

827-TC

827-TC

827-TC

827-TC

827-SPE

827-SPE

827-SPE

827-SPE

827-SPE

827-SPE

827-SPE

827-SPE

827-TC

827-TC

8270

8270

8270

8270

625-SPE1

827-SPE

8270

8270

8270

827-SPE

827-SPE

8270

8270

827-TC

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

Spike Amnt

.5 mL

.5 mL

.5 mL

.5 mL

.5 mL

.5 mL

.5 mL

.5 mL

.5 mL

STD46056

COA15518

COA15514

RGT16296

RGT16340

RGT16335

Surr Solution:

Surr Amnt

.5 mL

.5 mL

.5 mL

.5 mL

.5 mL

.5 mL

.5 mL

.5 mL

.5 mL

.5 mL

.5 mL

.5 mL

.5 mL

.5 mL

.5 mL

.5 mL

.5 mL

.5 mL

.5 mL

.5 mL

.5 mL

.5 mL

.5 mL

.5 mL

.5 mL

.5 mL

.5 mL

.5 mL

.5 mL

.5 mL

L11070086-01

L11070086-02

L11070086-03

L11070086-05

L11070612-03

REEXT IN HOLD

REEXT IN HOLD

REEXT IN HOLD

REEXT IN HOLD

PE

CAFSpike Analyst:

Spike Sol

STD46057

STD46057

STD46057

STD46057

STD46057

STD46057

STD46057

STD46057

STD46057

Reference

L11070716-01

L11070716-01

L11070724-01

L11070724-01

L11070716-01

L11070724-01

L11070716-01

L11070716-01

L11070724-01

L11070724-01

pH

<2>12

<2>12

<2>12

<2>12

<2>12

<2>12

<2>12

<2>12

<2>12

<2>12

<2>12

<2>12

<2>12

<2>12

<2>12

<2>12

<2>12

<2>12

<2>12

<2>12

<2>12

<2>12

<2>12

<2>12

<2>12

<2>12

<2>12

<2>12

<2>12

<2>12

Page 206

L11070724 / 514 total pages



Sample Extract Log

EXTRACT - Modified 10/22/2008
          PDF ID:
Report generated: 07/26/2011 16:21

Microbac Laboratories Inc.

2092303

Reviewer:Analyst:

WG371250

Method:3510C

Analyst:CAF

Workgroup:

Run Date:07/26/2011 08:30

EXB08 Revison 12SOP:

Spike Witness: CPD

Methylene Chloride Lot #:

Sodium Sulfate,Anhydrous,Granular ( Lot #:

Fortified Solution Lot #:

1:1 H2SO4 Lot #:

10N NaOH Lot #:

STD46056

COA15518

COA15514

RGT16296

RGT16340

RGT16335

Surr Solution:

CAFSpike Analyst:
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Instrument Run Log

Run Log ID:41479

Page: 1 Approved: 07-JUL-11

Microbac Laboratories Inc.

Instrument:

Analyst1:

Method:

Dataset:

Analyst2:

SOP: Rev:

HPMS12

CAA

8270C

070511

MES

MSS01 16

Column 1 ID: Column 2 ID:RXI-5MS NA

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

12M35564

12M35565

12M35566

12M35567

12M35568

12M35569

12M35570

12M35571

12M35572

12M35573

12M35574

12M35575

12M35576

12M35577

12M35578

12M35579

12M35580

WG369349-01 50PPM DFTPP

WG369349-01 50PPM DFTPP

WG369349-01 50PPM DFTPP

WG369349-02 50PPM Megamix STD

WG369349-02 50PPM Megamix STD

WG369349-01 50PPM DFTPP

WG369349-02 50PPM Megamix STD

WG369349-03 3PPM Megamix STD

WG369349-04 10PPM Megamix STD

WG369349-04 10PPM Megamix STD

WG369349-05 15 PPM Megamix STD

WG369349-06 25 PPM Megamix STD

WG369349-07 80 PPM Megamix STD

WG369349-08 100 PPM Megamix STD

WG369349-09 120 PPM Megamix STD

WG369349-10 50PPM MEGAMIX ALT SOURCE

WG369349-11 50PPM 1,4-DIOXANE ALT SOURC

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

STD42383

STD42383

STD42383

STD45815

STD45815

STD42383

STD45815

STD45815

STD45815

STD45815

STD45815

STD45815

STD45815

STD45815

STD45815

STD44383

STD43645

07/05/11 09:23

07/05/11 09:41

07/05/11 10:05

07/05/11 10:24

07/05/11 10:58

07/05/11 13:49

07/05/11 14:08

07/05/11 15:15

07/05/11 15:50

07/05/11 16:24

07/05/11 16:58

07/05/11 17:33

07/05/11 18:06

07/05/11 18:40

07/05/11 19:14

07/05/11 19:48

07/05/11 20:21

Seq. File ID Sample Information Dil Reference Date/TimeMat

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

COA15509Internal STD: Surrogate STD: NA

Comments: ICAL: 1- and 2-naphthylamine and benzidine fail.
Alt Src:benzoic acid, 2,4-Dinitrophenol, famphur >30% biased high; p-phenylenediamine,
methapyrilene >30% biased low; 3,3'-dimethylbenzidine >20% but <30% biased low.

Workgroups:

1

2

4

5

7

9

X

X

X

X

X

WG369349-01 50PPM DFTPP - Tune failed.

WG369349-01 50PPM DFTPP - Wrong standard.

WG369349-02 50PPM Megamix STD - Several compounds fail low.

WG369349-02 50PPM Megamix STD - Several compounds fail low, clip column and change gold seal.

WG369349-02 50PPM Megamix STD - Several compounds fail low, run ICAL.

WG369349-04 10PPM Megamix STD - Wrong standard.

Comments

Seq. Rerun Dil. AnalytesReason

Maintenance Log ID: 38114

Calibration STD

Syringe Filter Lot#:
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Instrument Run Log

Run Log ID:41482

Page: 1 Approved: 07-JUL-11

Microbac Laboratories Inc.

Instrument:

Analyst1:

Method:

Dataset:

Analyst2:

SOP: Rev:

HPMS12

CAA

8270C

070611

NA

MSS01 16

Column 1 ID: Column 2 ID:RXI-5MS NA

1

2

3

4

5

6

7

8

9

22

10

11

12

13

14

15

16

17

18

19

20

21

12M35581

12M35582

12M35583

12M35584

12M35585

12M35586

12M35587

12M35588

12M35589

12M35590

12M35591

12M35592

12M35593

12M35594

12M35595

12M35596

12M35597

12M35598

12M35599

12M35600

12M35601

12M35602

WG369541-01 50PPM DFTPP

WG369541-02 50PPM Megamix STD

WG369349-12 50PPM Hexachlorocyclo. Alt S

WG369543-01 50PPM Benzidine STD

WG369543-02 3PPM Benzidine STD

WG369543-03 15PPM Benzidine STD

WG369543-04 25PPM Benzidine STD

WG369543-05 80PPM Benzidine STD

WG369543-06 100PPM Benzidine STD

WG369543-01 50PPM Benzidine STD

WG369543-07 50PPM Benzidine Alt Src STD

WG369452-01 BLK 07/06

WG369452-02 LCS 07/06

WG369452-03 LCS DUP 07/06

WG369453-01 BLK 07/06

WG369453-02 LCS 07/06

WG369453-03 LCS DUP 07/06

L11070042-01 10X

L11061050-01 20X

L11061046-01 20X

L11061045-01 20X

L11061047-01 20X

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

10

20

20

20

20

STD42383

STD45815

STD45163

STD44728

STD44728

STD44728

STD44728

STD44728

STD44728

STD44728

STD44772

SOIL

SOIL

SOIL

SOIL

SOIL

SOIL

SOIL

07/06/11 13:32

07/06/11 13:52

07/06/11 14:28

07/06/11 15:05

07/06/11 15:41

07/06/11 16:16

07/06/11 16:52

07/06/11 17:28

07/06/11 18:03

07/06/11 18:38

07/06/11 19:12

07/06/11 19:46

07/06/11 20:20

07/06/11 20:53

07/06/11 21:27

07/06/11 22:00

07/06/11 22:33

07/06/11 23:07

07/06/11 23:41

07/07/11 00:15

07/07/11 00:49

07/07/11 01:23

Seq. File ID Sample Information Dil Reference Date/TimeMat

1

1

1

1

1

1

1

1

1

1

1

10

10

10

11

11

11

11

10

10

10

10

COA15509Internal STD: Surrogate STD: NA

Comments:

WG369535, WG369548Workgroups:

3

4

22

12

13

WG369349-12 50PPM Hexachlorocyclo. Alt S - Alt Src for hexachlorocyclopentadiene only.

WG369543-01 50PPM Benzidine STD - Ran Benzidine ICAL due to benzidine failing in Megamix ICAL.

WG369543-01 50PPM Benzidine STD - Not required, not reported.

WG369452-02 LCS 07/06 - 1 compound high, 1 low.

WG369452-03 LCS DUP 07/06 - 1 compound high, 1 low.

Comments

Seq. Rerun Dil. AnalytesReason

Maintenance Log ID: 38117

Calibration STD

Syringe Filter Lot#:
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Instrument Run Log

Run Log ID:41482

Page: 2 Approved: 07-JUL-11

Microbac Laboratories Inc.

Instrument:

Analyst1:

Method:

Dataset:

Analyst2:

SOP: Rev:

HPMS12

CAA

8270C

070611

NA

MSS01 16

Column 1 ID: Column 2 ID:RXI-5MS NA

COA15509Internal STD: Surrogate STD: NA

WG369535, WG369548Workgroups:

15

16

17

18

19

20

21

X 100 #43Over Calibration Range

WG369453-02 LCS 07/06 - 2 compound high, 1 low.

WG369453-03 LCS DUP 07/06 - 2 compounds high, 1 low, SS TBP high.

L11070042-01 10X - Sample was analyzed at a dilution due to matrix (oil), and the presence of non-target analytes.

L11061050-01 20X - Sample was analyzed at a dilution due to extract appearance, viscosity, and elevated final volume (25mL).

L11061046-01 20X - Sample was anlayzed at a dilution due to extract appearance, viscosity, and elevated final volume (3mL).

L11061045-01 20X - Sample was analyzed at a dilution due to extract appearance, viscosity, and elevated final volume (7mL).

L11061047-01 20X - Sample was analyzed at a dilution due to extract appearance, viscosity, and elevated final volume (3mL).

Comments

Seq. Rerun Dil. AnalytesReason

Maintenance Log ID: 38117 Syringe Filter Lot#:
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Instrument Run Log

Run Log ID:41833

Page: 1 Approved: 28-JUL-11

Microbac Laboratories Inc.

Instrument:

Analyst1:

Method:

Dataset:

Analyst2:

SOP: Rev:

HPMS12

CAA

8270C

072711

NA

MSS01 16

Column 1 ID: Column 2 ID:RXI-5MS NA

1

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

3

4

5

6

7

12M35865

12M35866

12M35867

12M35868

12M35869

12M35870

12M35871

12M35872

12M35873

12M35874

12M35875

12M35876

12M35877

12M35878

12M35879

12M35880

12M35881

12M35882

12M35883

12M35884

12M35885

12M35886

12M35887

12M35888

12M35889

12M35890

WG371441-01 50PPM DFTPP

WG371441-02 50PPM Megamix STD

500PPM Hex/Kepone STD

WG371250-03 BLK 07/26

WG371250-04 LCS 07/26

WG371256-01 FBLK

L11070612-03

L11070086-01 RE

L11070086-02 RE

L11070086-03 RE

L11070086-05 RE

L11070662-01

L11070717-01

L11070717-02

L11070724-01 REF

L11070724-02 MS

L11070724-03 MSD

L11070724-04

L11070716-01 REF

L11070716-06 MS

L11070716-11 MSD

L11070716-16

L11070756-01

BAKEOUT

A9 SPIKE

A9 SPIKE

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

STD42383

STD45815

STD45824

STD46557

STD46558

07/27/11 09:22

07/27/11 09:40

07/27/11 10:13

07/27/11 10:47

07/27/11 11:21

07/27/11 11:55

07/27/11 12:29

07/27/11 13:05

07/27/11 13:41

07/27/11 14:17

07/27/11 14:53

07/27/11 15:29

07/27/11 16:04

07/27/11 16:40

07/27/11 17:14

07/27/11 17:49

07/27/11 18:23

07/27/11 18:56

07/27/11 19:30

07/27/11 20:03

07/27/11 20:37

07/27/11 21:10

07/27/11 21:43

07/27/11 22:17

07/27/11 22:51

07/27/11 23:24

Seq. File ID Sample Information Dil Reference Date/TimeMat

1

1

1

1

1

17

17

17

17

17

17

17

17

17

1

1

1

1

1

1

1

1

2

1

1

1

COA15509Internal STD: Surrogate STD: NA

Comments:

WG371437Workgroups:

11

WG371250-04 LCS 07/26 - 1 compound low.

Comments

Seq. Rerun Dil. AnalytesReason

Maintenance Log ID: 38377

Calibration STD

Syringe Filter Lot#:
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Data Checklist

Checklist ID: 58373

Generated: JUL-07-2011 12:34:15

CHECKLIST1 - Modified 03/05/2008

Microbac Laboratories Inc.

Date:

Analyst:

Analyst:

Method:

Instrument:

Analytical Workgroups:

05-JUL-2011

CAA

MES

8270

HPMS12

ICAL ONLY

ANALYTICAL
System Performance Check
     DFTPP (MS)
     Endrin/DDT breakdown (8081/MS)
     Pentachlorophenol/benzidine tailing (MS)
     Eluent check (IC)/system pressure (HPLC)
     Window standard (FID)
Initial Calibration
      Average RF
      Linear regression or higher order curve
     Alternate source standard (ICV) % Difference
Continuing Calibration (CCV)
      % D/% Drift
      Minimum response factors (MS)
      Continuing calibration blank (CCB) (IC)
Special standards
Blanks
      TCL hits
      Surrogate recoveries
LCS/LCSD (Laboratory Control Sample)
      Recoveries
      Surrogate recoveries
MS/MSD/Sample duplicates
      Recoveries
      %RPD
Samples
      TCL hits
      Mass spectra (MS/HPLC)/2nd column confirmations (ECD/FID/HPLC)
      Surrogate recoveries
      Internal standard areas (MS)
      Library searches (MS)
      Calculations & correct factors
      Compounds above calibration range
      Reruns
Manual integrations
Project/client specific requirements

REPORTING
Upload batch form
KOBRA workgroup data/forms/bench sheets
Case narratives
Check for completeness
Primary Reviewer

SUPERVISORY/SECONDARY REVIEW
Check for compliance with method and project specific requirements
Check the completeness/accuracy of reported information
Data qualifiers
Secondary Reviewer

X
X
X
X

NA
NA
X
X
X
X

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
X
X

X
X

NA
X

CAA

X
X
X

MDC

Primary Reviewer:
07-JUL-2011

Secondary Reviewer:
07-JUL-2011

Curve Workgroup: NA

Runlog ID: 41479
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Data Checklist

Checklist ID: 58376

Generated: JUL-07-2011 13:31:00

CHECKLIST1 - Modified 03/05/2008

Microbac Laboratories Inc.

Date:

Analyst:

Analyst:

Method:

Instrument:

Analytical Workgroups:

06-JUL-2011

CAA

NA

8270

HPMS12

L11070042, L11061050, L11061046, L11061045, L11061047

ANALYTICAL
System Performance Check
     DFTPP (MS)
     Endrin/DDT breakdown (8081/MS)
     Pentachlorophenol/benzidine tailing (MS)
     Eluent check (IC)/system pressure (HPLC)
     Window standard (FID)
Initial Calibration
      Average RF
      Linear regression or higher order curve
     Alternate source standard (ICV) % Difference
Continuing Calibration (CCV)
      % D/% Drift
      Minimum response factors (MS)
      Continuing calibration blank (CCB) (IC)
Special standards
Blanks
      TCL hits
      Surrogate recoveries
LCS/LCSD (Laboratory Control Sample)
      Recoveries
      Surrogate recoveries
MS/MSD/Sample duplicates
      Recoveries
      %RPD
Samples
      TCL hits
      Mass spectra (MS/HPLC)/2nd column confirmations (ECD/FID/HPLC)
      Surrogate recoveries
      Internal standard areas (MS)
      Library searches (MS)
      Calculations & correct factors
      Compounds above calibration range
      Reruns
Manual integrations
Project/client specific requirements

REPORTING
Upload batch form
KOBRA workgroup data/forms/bench sheets
Case narratives
Check for completeness
Primary Reviewer

SUPERVISORY/SECONDARY REVIEW
Check for compliance with method and project specific requirements
Check the completeness/accuracy of reported information
Data qualifiers
Secondary Reviewer

X
X
X
X

NA
NA
X
X
X
X
X
X
X

NA
X
X
X
X
X
X
X

NA
NA
NA
X
X
X
X
X

NA
X
X

NA
X
X

X
X

NA
X

CAA

X
X
X

MDC

Primary Reviewer:
07-JUL-2011

Secondary Reviewer:
07-JUL-2011

Curve Workgroup: NA

Runlog ID: 41482
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Data Checklist

Checklist ID: 58893

Generated: JUL-28-2011 11:49:49

CHECKLIST1 - Modified 03/05/2008

Microbac Laboratories Inc.

Date:

Analyst:

Analyst:

Method:

Instrument:

Analytical Workgroups:

27-JUL-2011

CAA

NA

8270

HPMS12

L11070612, 070086, 070662, 070717, 070724, 070716, 070756

ANALYTICAL
System Performance Check
     DFTPP (MS)
     Endrin/DDT breakdown (8081/MS)
     Pentachlorophenol/benzidine tailing (MS)
     Eluent check (IC)/system pressure (HPLC)
     Window standard (FID)
Initial Calibration
      Average RF
      Linear regression or higher order curve
     Alternate source standard (ICV) % Difference
Continuing Calibration (CCV)
      % D/% Drift
      Minimum response factors (MS)
      Continuing calibration blank (CCB) (IC)
Special standards
Blanks
      TCL hits
      Surrogate recoveries
LCS/LCSD (Laboratory Control Sample)
      Recoveries
      Surrogate recoveries
MS/MSD/Sample duplicates
      Recoveries
      %RPD
Samples
      TCL hits
      Mass spectra (MS/HPLC)/2nd column confirmations (ECD/FID/HPLC)
      Surrogate recoveries
      Internal standard areas (MS)
      Library searches (MS)
      Calculations & correct factors
      Compounds above calibration range
      Reruns
Manual integrations
Project/client specific requirements

REPORTING
Upload batch form
KOBRA workgroup data/forms/bench sheets
Case narratives
Check for completeness
Primary Reviewer

SUPERVISORY/SECONDARY REVIEW
Check for compliance with method and project specific requirements
Check the completeness/accuracy of reported information
Data qualifiers
Secondary Reviewer

X
X
X
X

NA
NA
NA
NA
NA
NA
X
X
X

NA
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X

NA
X

NA
NA
X
X

X
X

NA
X

CAA

X
X
X

MDC

Primary Reviewer:
28-JUL-2011

Secondary Reviewer:
28-JUL-2011

Curve Workgroup: NA

Runlog ID: 41833
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HOLD_TIMES - Modified 03/06/2008

07/28/2011 13:46Report generated
2095308PDF File ID:

HOLDING TIMES
EQUIVALENT TO AFCEE FORM 9

Microbac Laboratories Inc.

WG3714378270CAnalytical Method:

1107-GW-SB07-U

1107-GW-SB07-U-MS

1107-GW-SB07-U-MSD

1107-SW-01-U

Client ID
 Date

Collected
Extract
Date

Run
Date

Time
Held

07/20/11

07/20/11

07/20/11

07/20/11

07/26/11

07/26/11

07/26/11

07/26/11

5.7

5.7

5.7

5.9

07/27/11

07/27/11

07/27/11

07/27/11

 * = SEE PROJECT QAPP REQUIREMENTS      

AAB#:

Login Number:L11070724

TCLP
Date

Time
Held

Time
Held

1.4

1.4

1.4

1.4

Q Q QMax
Hold

Max
Hold

7

7

7

7

Max
Hold

40

40

40

40

01

02

03

04

ID
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SURROGATES - Modified 03/06/2008

07/28/2011 13:47Report generated:
2095338PDF File ID:

SURROGATE STANDARDS

Microbac Laboratories Inc.

 L11070724-01

 L11070724-02

 L11070724-03

 L11070724-04

 WG371250-03

 WG371250-04

01

01

01

01

01

01

1 2 3 4 5 6Sample Number Dilution Tag

1.00

1.00

1.00

1.00

1.00

1.00

1

2

3

4

5

6

-

-

-

-

-

-

2,4,6-Tribromophenol

2-Fluorobiphenyl

2-Fluorophenol

Nitrobenzene-d5

p-Terphenyl-d14

Phenol-d5

8270Method:

HPMS12Instrument Id:

L11070724Login Number:

WaterMatrix:WG371437Workgroup (AAB#):

Underline = Result out of surrogate limits

91.4 67.6 43.1 66.1 34.6 27.9

96.3 71.1 42.3 65.7 45.4 28.9

102 68.8 45.2 67.3 43.4 30.1

89.5 58.5 38.0 54.3 94.9 23.5

82.9 57.0 34.2 54.4 101 22.6

101 62.8 37.5 57.8 96.6 24.2

10

43

21

35

33

10

-

-

-

-

-

-

123

116

100

114

141

94

Surrogates Surrogate Limits

DL = surrogate diluted out

HPMS12CAL ID: -05-JUL-11

ND = surrogate not detected
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07/28/2011 13:46Report generated
2095309PDF File ID:

Microbac Laboratories Inc.

METHOD BLANK SUMMARY

Report Name: BLANK_SUMMARY

12M35868

07/26/11 08:30

07/27/11 10:47

WG371437

WG371250-03

HPMS12

Blank File ID:

Prep Date:

Analyzed Date:

Work Group:

Blank Sample ID:

Instrument ID:

8270CMethod:

CAAAnalyst:

L11070724Login Number:

 LCS

 1107-GW-SB07-U

 1107-GW-SB07-U-MS

 1107-GW-SB07-U-MSD

 1107-SW-01-U

WG371250-04

L11070724-01

L11070724-02

L11070724-03

L11070724-04

12M35869

12M35879

12M35880

12M35881

12M35882

07/27/11 11:21

07/27/11 17:14

07/27/11 17:49

07/27/11 18:23

07/27/11 18:56

This Method Blank Applies To The Following Samples:

 Client ID Lab Sample ID Lab File ID Time Analyzed TAG

01

01

01

01

01
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Microbac Laboratories Inc.

METHOD BLANK REPORT

Report Name:BLANK

PDF ID: 2095310

28-JUL-2011 13:46

Analytes Concentration Dilution Qualifier

1,2,4-Trichlorobenzene

1,2-Dichlorobenzene

1,3-Dichlorobenzene

1,4-Dichlorobenzene

2,4,5-Trichlorophenol

2,4,6-Trichlorophenol

2,4-Dichlorophenol

2,4-Dimethylphenol

2,4-Dinitrophenol

2,4-Dinitrotoluene

2,6-Dinitrotoluene

2-Chloronaphthalene

2-Chlorophenol

2-Methylnaphthalene

2-Methylphenol

2-Nitroaniline

2-Nitrophenol

3,3'-Dichlorobenzidine

3-Nitroaniline

4,6-Dinitro-2-methylphenol

4-Bromophenyl-phenylether

4-Chloro-3-methylphenol

4-Chloroaniline

4-Chlorophenyl-phenyl ether

4-Nitroaniline

4-Nitrophenol

Acenaphthene

Acenaphthylene

Anthracene

Benzo(a)anthracene

Benzo(a)pyrene

Benzo(b)fluoranthene

Benzo(g,h,i)Perylene

Benzo(k)fluoranthene

Benzoic acid

Benzyl alcohol

Bis(2-Chloroethoxy)Methane

Bis(2-Chloroethyl)ether

bis(2-Chloroisopropyl)ether

bis(2-Ethylhexyl)phthalate

Butylbenzylphthalate

Chrysene

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

2.50

2.50

2.50

2.50

2.50

2.50

2.50

2.50

12.5

2.50

2.50

2.50

2.50

2.50

2.50

12.5

2.50

2.50

12.5

12.5

2.50

2.50

2.50

2.50

12.5

12.5

2.50

2.50

2.50

2.50

2.50

2.50

2.50

2.50

12.5

2.50

2.50

2.50

2.50

3.00

2.50

2.50

5.00

5.00

5.00

5.00

5.00

5.00

5.00

5.00

25.0

5.00

5.00

5.00

5.00

5.00

5.00

25.0

5.00

10.0

25.0

25.0

5.00

5.00

5.00

5.00

25.0

25.0

5.00

5.00

5.00

5.00

5.00

5.00

5.00

5.00

25.0

5.00

5.00

5.00

5.00

10.0

5.00

5.00

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

2.50

2.50

2.50

2.50

2.50

2.50

2.50

2.50

12.5

2.50

2.50

2.50

2.50

2.50

2.50

12.5

2.50

2.50

12.5

12.5

2.50

2.50

2.50

2.50

12.5

12.5

2.50

2.50

2.50

2.50

2.50

2.50

2.50

2.50

12.5

2.50

2.50

2.50

2.50

3.00

2.50

2.50

12M35868

WG371437

Instrument ID:HPMS12

File ID:

Prep Date:07/26/11 08:30

Run Date:07/27/11 10:47

Analyst:CAA

Workgroup (AAB#): ug/LUnits:

8270CMethod:

WaterMatrix:

L11070724Login Number: WG371250-03Sample ID:

05-JUL-11Cal ID:HPMS12-Contract #:

3510CPrep Method:

MDL RL
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Microbac Laboratories Inc.

METHOD BLANK REPORT

Report Name:BLANK

PDF ID: 2095310

28-JUL-2011 13:46

2,4,6-Tribromophenol

2-Fluorobiphenyl

2-Fluorophenol

Nitrobenzene-d5

p-Terphenyl-d14

Phenol-d5

82.9

57.0

34.2

54.4

101

22.6

Surrogates % Recovery Surrogate Limits

10

43

21

35

33

10

-

-

-

-

-

-

123

116

100

114

141

94

Qualifier

PASS

PASS

PASS

PASS

PASS

PASS

Analytes Concentration Dilution Qualifier

Di-N-Butylphthalate

Di-n-octylphthalate

Dibenzo(a,h)Anthracene

Dibenzofuran

Diethylphthalate

Dimethylphthalate

Fluoranthene

Fluorene

Hexachlorobenzene

Hexachlorobutadiene

Hexachloroethane

Indeno(1,2,3-cd)pyrene

Isophorone

N-Nitrosodiphenylamine

N-Nitrosodipropylamine

Naphthalene

Nitrobenzene

Pentachlorophenol

Phenanthrene

Phenol

Pyrene

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

2.50

2.50

2.50

2.50

2.50

2.50

2.50

2.50

2.50

2.50

2.50

2.50

2.50

2.50

2.50

2.50

2.50

12.5

2.50

2.50

2.50

5.00

5.00

5.00

5.00

5.00

5.00

5.00

5.00

5.00

5.00

5.00

5.00

5.00

5.00

5.00

5.00

5.00

25.0

5.00

5.00

5.00

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

2.50

2.50

2.50

2.50

2.50

2.50

2.50

2.50

2.50

2.50

2.50

2.50

2.50

2.50

2.50

2.50

2.50

12.5

2.50

2.50

2.50

ND        Analyte Not detected at or above reporting limit 

*    |Analyte concentration| >  RL

12M35868

WG371437

Instrument ID:HPMS12

File ID:

Prep Date:07/26/11 08:30

Run Date:07/27/11 10:47

Analyst:CAA

Workgroup (AAB#): ug/LUnits:

8270CMethod:

WaterMatrix:

L11070724Login Number: WG371250-03Sample ID:

05-JUL-11Cal ID:HPMS12-Contract #:

3510CPrep Method:

MDL RL

MDL

RL

Method Detection Limit

Reporting/Practical Quantitation Limit
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LCS - Modified 03/06/2008

07/28/2011 13:46Report generated:
2095311PDF File ID:

LABORATORY CONTROL SAMPLE (LCS)

Microbac Laboratories Inc.

12M35869

WG371437

Instrument ID:HPMS12

File ID:

Run Date:07/27/2011

Run Time:11:21

Analyst:CAA

Workgroup (AAB#): ug/LUnits:

3510CPrep Method:

WaterMatrix:

L11070724Login Number:

Analytes Expected Found LCS Limits Q% Rec

WG371250-04Sample ID:

05-JUL-11Cal ID:HPMS12-STDQC Key:

1,2,4-Trichlorobenzene

1,2-Dichlorobenzene

1,3-Dichlorobenzene

1,4-Dichlorobenzene

2,4,5-Trichlorophenol

2,4,6-Trichlorophenol

2,4-Dichlorophenol

2,4-Dimethylphenol

2,4-Dinitrophenol

2,4-Dinitrotoluene

2,6-Dinitrotoluene

2-Chloronaphthalene

2-Chlorophenol

2-Methylnaphthalene

2-Methylphenol

2-Nitroaniline

2-Nitrophenol

3,3'-Dichlorobenzidine

3-Nitroaniline

4,6-Dinitro-2-methylphenol

4-Bromophenyl-phenylether

4-Chloro-3-methylphenol

4-Chloroaniline

4-Chlorophenyl-phenyl ether

4-Nitroaniline

4-Nitrophenol

Acenaphthene

Acenaphthylene

Anthracene

Benzo(a)anthracene

Benzo(a)pyrene

Benzo(b)fluoranthene

Benzo(g,h,i)Perylene

Benzo(k)fluoranthene

Benzoic acid

Benzyl alcohol

Bis(2-Chloroethoxy)Methane

Bis(2-Chloroethyl)ether

bis(2-Chloroisopropyl)ether

bis(2-Ethylhexyl)phthalate

Butylbenzylphthalate

25

25

25

25

35

30

20

20

20

50

50

25

25

25

20

45

20

30

40

40

40

25

25

35

53

10

30

30

55

60

55

45

45

55

10

20

20

25

20

50

55

50.0

50.0

50.0

50.0

50.0

50.0

50.0

50.0

50.0

50.0

50.0

50.0

50.0

50.0

50.0

50.0

50.0

50.0

50.0

50.0

50.0

50.0

50.0

50.0

50.0

50.0

50.0

50.0

50.0

50.0

50.0

50.0

50.0

50.0

50.0

50.0

50.0

50.0

50.0

50.0

50.0

29.8

31.9

29.9

30.7

38.0

36.3

34.4

33.4

56.5

47.7

41.7

30.1

30.5

33.4

28.6

38.1

35.9

52.7

42.6

55.1

43.2

35.6

32.2

39.8

33.3

20.0

38.2

36.3

46.3

51.1

52.0

49.8

64.8

50.7

45.0

28.5

28.2

31.1

30.7

53.8

52.2

59.5

63.7

59.8

61.3

76.0

72.6

68.8

66.8

113

95.5

83.4

60.1

60.9

66.8

57.3

76.1

71.7

105

85.1

110

86.5

71.2

64.4

79.6

66.5

40.0

76.4

72.6

92.6

102

104

99.7

130

101

90.0

57.0

56.5

62.3

61.5

108

104

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

105

110

110

110

120

120

110

120

140

139

120

120

110

120

110

115

115

140

120

145

115

110

120

120

135

132

120

120

130

130

135

125

140

140

100

110

105

110

110

150

150

8270CMethod:

Lot#:STD46057
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LCS - Modified 03/06/2008

07/28/2011 13:46Report generated:
2095311PDF File ID:

LABORATORY CONTROL SAMPLE (LCS)

Microbac Laboratories Inc.

12M35869

WG371437

Instrument ID:HPMS12

File ID:

Run Date:07/27/2011

Run Time:11:21

Analyst:CAA

Workgroup (AAB#): ug/LUnits:

3510CPrep Method:

WaterMatrix:

L11070724Login Number:

Analytes Expected Found LCS Limits Q% Rec

2,4,6-Tribromophenol

2-Fluorobiphenyl

2-Fluorophenol

Nitrobenzene-d5

p-Terphenyl-d14

Phenol-d5

101

62.8

37.5

57.8

96.6

24.2

Surrogates % Recovery Surrogate Limits

10

43

21

35

33

10

-

-

-

-

-

-

123

116

100

114

141

94

Qualifier

PASS

PASS

PASS

PASS

PASS

PASS

WG371250-04Sample ID:

05-JUL-11Cal ID:HPMS12-STDQC Key:

Chrysene

Di-N-Butylphthalate

Di-n-octylphthalate

Dibenzo(a,h)Anthracene

Dibenzofuran

Diethylphthalate

Dimethylphthalate

Fluoranthene

Fluorene

Hexachlorobenzene

Hexachlorobutadiene

Hexachloroethane

Indeno(1,2,3-cd)pyrene

Isophorone

N-Nitrosodiphenylamine

N-Nitrosodipropylamine

Naphthalene

Nitrobenzene

Pentachlorophenol

Phenanthrene

Phenol

Pyrene

55

55

40

45

35

45

25

50

40

50

24

25

50

30

40

28

25

30

40

55

10

55

50.0

50.0

50.0

50.0

50.0

50.0

50.0

50.0

50.0

50.0

50.0

50.0

50.0

50.0

50.0

50.0

50.0

50.0

50.0

50.0

50.0

50.0

51.4

47.9

54.9

58.2

38.0

45.6

39.5

49.4

40.7

45.2

35.6

29.4

62.5

31.9

42.8

34.2

37.0

32.3

54.0

46.5

12.3

48.4

103

95.8

110

116

75.9

91.2

78.9

98.9

81.4

90.4

71.2

58.7

125

63.8

85.5

68.3

74.1

64.6

108

93.1

24.7

96.8

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

130

118

146

125

115

120

112

137

120

130

105

95

135

110

110

120

110

110

140

120

120

130

8270CMethod:

* EXCEEDS %REC LIMIT

Lot#:STD46057
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MS_MSD - Modified 03/06/2008

07/28/2011 13:46Report generated
2095316PDF File ID:

Microbac Laboratories Inc.

MS/MSD REPORT

L11070724Loginnum:

WaterMatrix:

1,2,4-Trichlorobenzene

1,2-Dichlorobenzene

1,3-Dichlorobenzene

1,4-Dichlorobenzene

2,4,5-Trichlorophenol

2,4,6-Trichlorophenol

2,4-Dichlorophenol

2,4-Dimethylphenol

2,4-Dinitrophenol

2,4-Dinitrotoluene

2,6-Dinitrotoluene

2-Chloronaphthalene

2-Chlorophenol

2-Methylnaphthalene

2-Methylphenol

2-Nitroaniline

2-Nitrophenol

3,3'-Dichlorobenzidine

3-Nitroaniline

4,6-Dinitro-2-methylphenol

4-Bromophenyl-phenylether

4-Chloro-3-methylphenol

4-Chloroaniline

4-Chlorophenyl-phenyl ether

4-Nitroaniline

4-Nitrophenol

Acenaphthene

Acenaphthylene

Anthracene

Benzo(a)anthracene

Benzo(a)pyrene

Benzo(b)fluoranthene

Benzo(g,h,i)Perylene

Benzo(k)fluoranthene

Benzoic acid

Benzyl alcohol

Bis(2-Chloroethoxy)Methane

Bis(2-Chloroethyl)ether

bis(2-Chloroisopropyl)ether

bis(2-Ethylhexyl)phthalate

Butylbenzylphthalate

Analyte
MS MSD

30.4 29.7

31.8 32.0

29.3 29.8

29.9 30.4

46.4 49.2

43.1 45.6

40.4 40.1

27.6 34.2

69.0 73.6

49.3 53.0

45.9 49.6

33.9 33.4

34.1 34.2

37.0 36.0

31.7 32.4

47.1 51.2

39.6 40.1

0 0

37.0 39.6

60.3 63.4

43.6 46.2

42.5 45.4

26.9 33.0

42.1 43.8

27.1 27.9

19.9 21.9

43.5 44.9

42.0 42.7

42.5 46.4

46.2 47.8

45.9 48.0

48.5 49.7

46.7 47.2

46.9 50.6

60.2 63.0

35.5 35.3

34.4 34.1

35.8 37.3

36.4 37.7

51.5 53.5

49.5 52.1

Found Found

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

50.0 50.0

50.0 50.0

50.0 50.0

50.0 50.0

50.0 50.0

50.0 50.0

50.0 50.0

50.0 50.0

50.0 50.0

50.0 50.0

50.0 50.0

50.0 50.0

50.0 50.0

50.0 50.0

50.0 50.0

50.0 50.0

50.0 50.0

50.0 50.0

50.0 50.0

50.0 50.0

50.0 50.0

50.0 50.0

50.0 50.0

50.0 50.0

50.0 50.0

50.0 50.0

50.0 50.0

50.0 50.0

50.0 50.0

50.0 50.0

50.0 50.0

50.0 50.0

50.0 50.0

50.0 50.0

50.0 50.0

50.0 50.0

50.0 50.0

50.0 50.0

50.0 50.0

50.0 50.0

50.0 50.0

60.8 59.4

63.5 63.9

58.7 59.6

59.7 60.7

92.7 98.5

86.3 91.3

80.9 80.1

55.3 68.4

138 147

98.5 106

91.8 99.3

67.9 66.8

68.3 68.4

74.1 71.9

63.3 64.9

94.3 102

79.3 80.1

0 0

73.9 79.2

121 127

87.2 92.4

85.1 90.8

53.8 65.9

84.2 87.7

54.2 55.7

39.8 43.9

87.1 89.7

84 85.3

84.9 92.9

92.4 95.6

91.8 95.9

97 99.4

93.3 94.5

93.7 101

120 126

71 70.5

68.7 68.3

71.6 74.5

72.8 75.3

103 107

99 104

2.43

0.591

1.52

1.65

6.00

5.61

0.973

21.3

6.51

7.39

7.77

1.63

0.195

2.89

2.47

8.29

1.03

NA

6.96

5.04

5.83

6.50

20.3

4.10

2.68

9.79

2.99

1.60

8.95

3.43

4.46

2.53

1.23

7.59

4.63

0.645

0.650

4.07

3.36

3.77

5.09

MS MSDMS MSD

Spiked Spiked%Rec %Rec

25

25

25

25

35

30

20

20

20

50

50

25

25

25

20

45

20

30

40

40

40

25

25

35

53

10

30

30

55

60

55

45

45

55

10

20

20

25

20

50

55

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

105

110

110

110

120

120

110

120

140

139

120

120

110

120

110

115

115

140

120

145

115

110

120

120

135

132

120

120

130

130

135

125

140

140

100

110

105

110

110

150

150

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

*

*#

*

%RPDParent
%Rec
Limits

RPD
Limit Q

Instrument ID:HPMS12

Parent ID:L11070724-01

Sample ID:

Sample ID:

L11070724-02

L11070724-03

MS

MSD

Method:8270C

Units:ug/L

Contract #:

Cal ID: HPMS12- 05-JUL-11 WG371437Worknum:

12M35879

12M35880

12M35881

File ID:

File ID:

File ID:

Dil:

Dil:

1

1

Dil:1

Prep Method:3510C
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MS_MSD - Modified 03/06/2008

07/28/2011 13:46Report generated
2095316PDF File ID:

Microbac Laboratories Inc.

MS/MSD REPORT

L11070724Loginnum:

WaterMatrix:

Chrysene

Di-N-Butylphthalate

Di-n-octylphthalate

Dibenzo(a,h)Anthracene

Dibenzofuran

Diethylphthalate

Dimethylphthalate

Fluoranthene

Fluorene

Hexachlorobenzene

Hexachlorobutadiene

Hexachloroethane

Indeno(1,2,3-cd)pyrene

Isophorone

N-Nitrosodiphenylamine

N-Nitrosodipropylamine

Naphthalene

Nitrobenzene

Pentachlorophenol

Phenanthrene

Phenol

Pyrene

Analyte
MS MSD

46.0 47.9

46.4 48.9

54.3 58.0

45.8 46.7

42.5 44.2

47.7 50.9

43.8 46.8

46.4 48.3

44.2 46.7

42.4 44.9

33.6 32.1

29.0 28.5

48.7 49.6

39.3 38.9

9.71 20.0

41.8 41.7

40.4 40.3

37.9 39.1

60.9 62.6

46.0 48.9

15.4 15.9

46.2 49.0

Found Found

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

50.0 50.0

50.0 50.0

50.0 50.0

50.0 50.0

50.0 50.0

50.0 50.0

50.0 50.0

50.0 50.0

50.0 50.0

50.0 50.0

50.0 50.0

50.0 50.0

50.0 50.0

50.0 50.0

50.0 50.0

50.0 50.0

50.0 50.0

50.0 50.0

50.0 50.0

50.0 50.0

50.0 50.0

50.0 50.0

92.1 95.8

92.9 97.9

109 116

91.6 93.5

85.1 88.3

95.4 102

87.7 93.7

92.7 96.6

88.5 93.4

84.7 89.8

67.2 64.2

57.9 57.1

97.3 99.2

78.7 77.9

19.4 39.9

83.7 83.4

80.7 80.6

75.8 78.1

122 125

91.9 97.8

30.8 31.8

92.4 98.1

4.00

5.24

6.52

2.10

3.73

6.38

6.61

4.12

5.42

5.74

4.53

1.43

1.96

0.998

69.1

0.319

0.216

3.01

2.79

6.19

3.35

5.92

MS MSDMS MSD

Spiked Spiked%Rec %Rec

55

55

40

45

35

45

25

50

40

50

24

25

50

30

40

28

25

30

40

55

10

55

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

130

118

146

125

115

120

112

137

120

130

105

95

135

110

110

120

110

110

140

120

120

130

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

*#

%RPDParent
%Rec
Limits

RPD
Limit Q

Instrument ID:HPMS12

Parent ID:L11070724-01

Sample ID:

Sample ID:

L11070724-02

L11070724-03

MS

MSD

Method:8270C

Units:ug/L

Contract #:

Cal ID: HPMS12 05-JUL-11 WG371437Worknum:

12M35879

12M35880

12M35881

File ID:

File ID:

File ID:

Dil:

Dil:

1

1

Dil:1

Prep Method:3510C

* FAILS %REC LIMIT

# FAILS RPD LIMIT
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ORGANIC INSTRUMENT CHECK

TUNE - Modified 03/06/2008

07/28/2011 13:47Report generated
2095335PDF File ID:

Microbac Laboratories Inc.

HPMS12

MDC/MES

WG369349

07/05/2011

13:49

12M35569

51.0

68.0

69.0

70.0

127

197

198

199

275

365

441

442

443

198

69.0

198

69.0

198

198

198

198

198

198

443

198

442

30.0

0

0

0

40.0

0

100

5.00

10.0

1.00

0.0100

40.0

17.0

60.0

2.00

100

2.00

60.0

1.00

100

9.00

30.0

100

100

100

23.0

36.9

0

36.1

0.510

49.1

0

100

6.82

24.4

2.69

73.8

88.9

19.6

114795

0

112446

573

152914

0

311424

21248

76117

8385

40098

276757

54312

PASS

PASS

PASS

PASS

PASS

PASS

PASS

PASS

PASS

PASS

PASS

PASS

PASS

Target
Mass

Rel. to
Mass

Lower
Limit%

Upper
Limit%

Rel.
Abn%

Raw
Abn

Result
Pass/Fail

This check relates to the following samples:

WG369349-02

WG369349-03

WG369349-04

WG369349-05

WG369349-06

WG369349-07

WG369349-08

WG369349-09

WG369349-10

WG369349-11

01

01

01

01

01

01

01

01

01

01

STD-CCV

STD

STD

STD

STD

STD

STD

STD

SSCV

SSCV

Lab ID Client ID Tag

DFTPP

L11070724 Tune ID:

Run Date:

Run Time:

File ID:

WG369349-01Login Number:

Instrument:

Analyst:

Workgroup:

05-JUL-11Cal ID: HPMS12-

07/05/2011 14:08

07/05/2011 15:15

07/05/2011 16:24

07/05/2011 16:58

07/05/2011 17:33

07/05/2011 18:06

07/05/2011 18:40

07/05/2011 19:14

07/05/2011 19:48

07/05/2011 20:21

Q

T

 Date Analyzed

* Sample past 12  hour tune limit
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ORGANIC INSTRUMENT CHECK
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07/28/2011 13:47Report generated
2095335PDF File ID:

Microbac Laboratories Inc.

HPMS12

CAA

WG369541

07/06/2011

13:32

12M35581

51.0

68.0

69.0

70.0

127

197

198

199

275

365

441

442

443

198

69.0

198

69.0

198

198

198

198

198

198

443

198

442

30.0

0

0

0

40.0

0

100

5.00

10.0

1.00

0.0100

40.0

17.0

60.0

2.00

100

2.00

60.0

1.00

100

9.00

30.0

100

100

100

23.0

38.2

0

37.0

0.547

47.6

0

100

6.73

25.4

2.69

73.3

92.9

19.7

120716

0

117093

641

150330

0

316074

21261

80389

8490

42325

293674

57752

PASS

PASS

PASS

PASS

PASS

PASS

PASS

PASS

PASS

PASS

PASS

PASS

PASS

Target
Mass

Rel. to
Mass

Lower
Limit%

Upper
Limit%

Rel.
Abn%

Raw
Abn

Result
Pass/Fail

This check relates to the following samples:

WG369349-12 01SSCV

Lab ID Client ID Tag

DFTPP

L11070724 Tune ID:

Run Date:

Run Time:

File ID:

WG369541-01Login Number:

Instrument:

Analyst:

Workgroup:

05-JUL-11Cal ID: HPMS12-

07/06/2011 14:28

Q

T

 Date Analyzed

* Sample past 12  hour tune limit
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ORGANIC INSTRUMENT CHECK

TUNE - Modified 03/06/2008

07/28/2011 13:47Report generated
2095335PDF File ID:

Microbac Laboratories Inc.

HPMS12

CAA

WG371441

07/27/2011

09:22

12M35865

51.0

68.0

69.0

70.0

127

197

198

199

275

365

441

442

443

198

69.0

198

69.0

198

198

198

198

198

198

443

198

442

30.0

0

0

0

40.0

0

100

5.00

10.0

1.00

0.0100

40.0

17.0

60.0

2.00

100

2.00

60.0

1.00

100

9.00

30.0

100

100

100

23.0

34.9

0

35.4

0.330

47.3

0

100

7.14

25.4

2.85

73.4

93.5

19.5

143100

0

144842

478

193600

0

409642

29234

104184

11670

54877

382997

74789

PASS

PASS

PASS

PASS

PASS

PASS

PASS

PASS

PASS

PASS

PASS

PASS

PASS

Target
Mass

Rel. to
Mass

Lower
Limit%

Upper
Limit%

Rel.
Abn%

Raw
Abn

Result
Pass/Fail

This check relates to the following samples:

WG371441-02

WG371250-03

WG371250-04

L11070724-01

L11070724-02

L11070724-03

L11070724-04

01

01

01

01

01

01

01

CCV

BLANK

LCS

1107-GW-SB07-U

1107-GW-SB07-U-MS

1107-GW-SB07-U-MSD

1107-SW-01-U

Lab ID Client ID Tag

DFTPP

L11070724 Tune ID:

Run Date:

Run Time:

File ID:

WG371441-01Login Number:

Instrument:

Analyst:

Workgroup:

05-JUL-11Cal ID: HPMS12-

07/27/2011 09:40

07/27/2011 10:47

07/27/2011 11:21

07/27/2011 17:14

07/27/2011 17:49

07/27/2011 18:23

07/27/2011 18:56

Q

T

 Date Analyzed

* Sample past 12  hour tune limit
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INT_CAL - Modified 03/06/2008

07/28/2011 13:46Report generated
2095317PDF File ID:

Microbac Laboratories Inc.

INITIAL CALIBRATION SUMMARY

 1,4-Dichlorobenzene

 2,4,6-Trichlorophenol

 2,4-Dichlorophenol

 2-Nitrophenol

 4-Chloro-3-Methylphenol

 Acenaphthene

 Benzo[a]pyrene

 Di-n-Octyl Phthalate

 Fluoranthene

 Hexachlorobutadiene

 Pentachlorophenol

 Phenol

 2,4-Dinitrophenol

 4-Nitrophenol

 Hexachlorocyclopentadiene

 n-Nitrosodipropylamine

 1,2,4-Trichlorobenzene

 1,2-Dichlorobenzene

 1,3-Dichlorobenzene

 2,4,5-Trichlorophenol

 2,4-Dimethylphenol

 2,4-Dinitrotoluene

 2,6-Dinitrotoluene

 2-Chloronaphthalene

 2-Chlorophenol

 2-Methylnaphthalene

 2-Methylphenol

 2-Nitroaniline

 3,3'-Dichlorobenzidine

 3-Nitroaniline

 4,6-Dinitro-2-Methylphenol

 4-Bromophenyl Phenyl Ether

 4-Chloroaniline

 4-Chlorophenyl Phenyl Ether

 4-Nitroaniline

 Acenaphthylene

 Anthracene

 Benzo[a]anthracene

 Benzo[b]fluoranthene

 Benzo[ghi]perylene

 Benzo[k]fluoranthene

 Benzoic Acid

 Benzyl Alcohol

 Butyl Benzyl Phthalate

 Chrysene

Analyte

7.25

2.93

5.63

2.33

5.04

12.3

3.24

4.53

10.9

8.78

18.3

8.06

34.4

10.0

25.2

14.0

9.09

9.47

6.82

2.78

7.96

3.79

3.16

9.57

3.70

10.3

6.89

3.93

13.3

13.1

43.4

7.24

5.59

8.37

3.93

12.2

10.2

7.55

7.05

12.8

5.41

89.2

2.47

8.68

8.64

 0.99900

 0.99400

 0.99700

 0.99800

 0.99200

% RSD LINEAR (R) QUAD (R²) 

1.567

0.3668

0.2926

0.2055

0.2906

1.138

1.051

1.383

1.120

0.1677

0.1184

1.635

0.1101

0.1988

0.2034

0.8433

0.3408

1.432

1.554

0.3900

0.3292

0.3987

0.3204

1.323

1.417

0.7001

1.060

0.3016

0.3286

0.3009

0.09834

0.2082

0.4378

0.6376

0.3333

1.859

1.103

1.088

1.186

0.6706

1.074

0.08370

0.8890

0.5477

1.056

AVG RF

8270CAnalytical Method:

Instrument ID:HPMS12

Initial Calibration Date:05-JUL-11 19:14

L11070724Login Number:

CCC

CCC

CCC

CCC

CCC

CCC

CCC

CCC

CCC

CCC

CCC

CCC

SPCC

SPCC

SPCC

SPCC

WG369349ICAL Workgroup: FColumn ID:
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INT_CAL - Modified 03/06/2008
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2095317PDF File ID:
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INITIAL CALIBRATION SUMMARY

 Di-n-Butyl Phthalate

 Dibenz[ah]anthracene

 Dibenzofuran

 Diethylphthalate

 Dimethylphthalate

 Fluorene

 Hexachlorobenzene

 Hexachloroethane

 Indeno[1,2,3-cd]pyrene

 Isophorone

 Naphthalene

 Nitrobenzene

 Phenanthrene

 Pyrene

 bis(2-Chloroethoxy)methane

 bis(2-Chloroethyl)ether

 bis(2-Chloroisopropyl)ether

 bis(2-Ethylhexyl)phthalate

Analyte

8.43

11.6

12.0

7.91

8.62

12.2

9.51

3.03

13.0

8.58

12.4

7.42

10.5

8.88

11.5

10.2

10.1

5.61

% RSD LINEAR (R) QUAD (R²) 

1.232

0.6968

1.602

1.285

1.304

1.318

0.2220

0.5547

0.8322

0.6208

1.075

0.3316

1.074

1.199

0.4644

0.9385

1.710

0.7497

AVG RF

8270CAnalytical Method:

Instrument ID:HPMS12

Initial Calibration Date:05-JUL-11 19:14

L11070724Login Number:

WG369349ICAL Workgroup: FColumn ID:

R  = Correlation coefficient; 0.995 minimum
R² = Coefficient of determination; 0.99 minimum

If the %RSD is greater than the limit specified by the method or project QAP, then linear or
quadratic equations will be used.
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INITIAL CALIBRATION DATA

 1,4-Dichlorobenzene

 2,4,6-Trichlorophenol

 2,4-Dichlorophenol

 2-Nitrophenol

 4-Chloro-3-Methylphenol

 Acenaphthene

 Benzo[a]pyrene

 Di-n-Octyl Phthalate

 Fluoranthene

 Hexachlorobutadiene

 Pentachlorophenol

 Phenol

 2,4-Dinitrophenol

 4-Nitrophenol

 Hexachlorocyclopentadiene

 n-Nitrosodipropylamine

 1,2,4-Trichlorobenzene

 1,2-Dichlorobenzene

 1,3-Dichlorobenzene

 2,4,5-Trichlorophenol

 2,4-Dimethylphenol

 2,4-Dinitrotoluene

 2,6-Dinitrotoluene

 2-Chloronaphthalene

 2-Chlorophenol

 2-Methylnaphthalene

 2-Methylphenol

 2-Nitroaniline

 3,3'-Dichlorobenzidine

 3-Nitroaniline

 4,6-Dinitro-2-Methylphenol

 4-Bromophenyl Phenyl Ether

 4-Chloroaniline

 4-Chlorophenyl Phenyl Ether

 4-Nitroaniline

 Acenaphthylene

 Anthracene

 Benzo[a]anthracene

 Benzo[b]fluoranthene

 Benzo[ghi]perylene

 Benzo[k]fluoranthene

 Benzoic Acid

Analyte
WG369349-02 WG369349-03 WG369349-04

50.0 3.00 10.0

50.0 3.00 10.0

50.0 3.00 10.0

50.0 3.00 10.0

50.0 3.00 10.0

50.0 3.00 10.0

50.0 3.00 10.0

50.0 3.00 10.0

50.0 3.00 10.0

50.0 3.00 10.0

50.0 NA 10.0

50.0 3.00 10.0

50.0 NA NA

50.0 NA NA

50.0 3.00 10.0

50.0 3.00 10.0

50.0 3.00 10.0

50.0 3.00 10.0

50.0 3.00 10.0

50.0 3.00 10.0

50.0 3.00 10.0

50.0 3.00 10.0

50.0 3.00 10.0

50.0 3.00 10.0

50.0 3.00 10.0

50.0 3.00 10.0

50.0 3.00 10.0

50.0 3.00 10.0

50.0 3.00 10.0

50.0 3.00 10.0

50.0 3.00 10.0

50.0 3.00 10.0

50.0 3.00 10.0

50.0 3.00 10.0

50.0 3.00 10.0

50.0 3.00 10.0

50.0 3.00 10.0

50.0 3.00 10.0

50.0 3.00 10.0

50.0 3.00 10.0

50.0 3.00 10.0

50.0 NA NA

CONC CONC CONC

266744.000 18819.0000 62093.0000

136313.000 7521.00000 29691.0000

187940.000 12097.0000 42885.0000

136213.000 7791.00000 28797.0000

193825.000 12022.0000 42530.0000

410848.000 27682.0000 99858.0000

581219.000 34174.0000 137261.000

792600.000 41680.0000 165884.000

702987.000 46297.0000 170905.000

105797.000 7163.00000 25848.0000

80336.0000 NA 10958.0000

281766.000 19900.0000 64219.0000

37183.0000 NA NA

77411.0000 NA NA

81500.0000 1883.00000 13479.0000

143087.000 10741.0000 34367.0000

217826.000 15062.0000 51211.0000

240850.000 17432.0000 58869.0000

264241.000 18348.0000 61912.0000

144219.000 8150.00000 31335.0000

214960.000 14134.0000 48467.0000

151921.000 8173.00000 32079.0000

118207.000 6839.00000 25925.0000

476273.000 31664.0000 112586.000

245042.000 15998.0000 54629.0000

450880.000 30906.0000 108135.000

181287.000 12518.0000 42136.0000

116051.000 6624.00000 23498.0000

183616.000 14366.0000 48920.0000

107298.000 7345.00000 21757.0000

74133.0000 483.000000 8751.00000

130573.000 8152.00000 31236.0000

295378.000 18477.0000 63518.0000

230246.000 14601.0000 54584.0000

128605.000 7248.00000 25717.0000

672898.000 45887.0000 160434.000

697440.000 45487.0000 166237.000

641370.000 42260.0000 156173.000

604352.000 40913.0000 162887.000

400576.000 21311.0000 92378.0000

567472.000 35032.0000 143978.000

18785.0000 NA NA

RESP RESP RESP

8270CAnalytical Method:

Instrument ID:HPMS12

Initial Calibration Date:05-JUL-11 19:14

L11070724Login Number:

1.520 1.788 1.621

0.3635 0.3644 0.3732

0.2774 0.3156 0.3019

0.2010 0.2032 0.2027

0.2860 0.3136 0.2994

1.096 1.341 1.255

1.031 1.097 1.069

1.406 1.339 1.292

1.064 1.300 1.226

0.1561 0.1869 0.1820

0.1216 NA 0.07860

1.606 1.891 1.676

0.09920 NA NA

0.2065 NA NA

0.2174 0.09120 0.1694

0.8156 1.021 0.8971

0.3215 0.3929 0.3605

1.373 1.657 1.537

1.506 1.744 1.616

0.3846 0.3949 0.3938

0.3172 0.3687 0.3412

0.4052 0.3960 0.4032

0.3153 0.3313 0.3258

1.270 1.534 1.415

1.397 1.520 1.426

0.6654 0.8063 0.7612

1.033 1.190 1.100

0.3095 0.3209 0.2953

0.2995 0.4206 0.3567

0.2862 0.3559 0.2735

0.1122 0.01360 0.06280

0.1976 0.2289 0.2240

0.4359 0.4820 0.4472

0.6141 0.7074 0.6861

0.3430 0.3512 0.3232

1.795 2.223 2.017

1.056 1.277 1.192

1.046 1.237 1.139

1.072 1.314 1.268

0.7104 0.6844 0.7193

1.006 1.125 1.121

0.02770 NA NA

RF RF RF
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 Benzyl Alcohol

 Butyl Benzyl Phthalate

 Chrysene

 Di-n-Butyl Phthalate

 Dibenz[ah]anthracene

 Dibenzofuran

 Diethylphthalate

 Dimethylphthalate

 Fluorene

 Hexachlorobenzene

 Hexachloroethane

 Indeno[1,2,3-cd]pyrene

 Isophorone

 Naphthalene

 Nitrobenzene

 Phenanthrene

 Pyrene

 bis(2-Chloroethoxy)methane

 bis(2-Chloroethyl)ether

 bis(2-Chloroisopropyl)ether

 bis(2-Ethylhexyl)phthalate

Analyte
WG369349-02 WG369349-03 WG369349-04

50.0 3.00 10.0

50.0 3.00 10.0

50.0 3.00 10.0

50.0 3.00 10.0

50.0 3.00 10.0

50.0 3.00 10.0

50.0 3.00 10.0

50.0 3.00 10.0

50.0 3.00 10.0

50.0 3.00 10.0

50.0 3.00 10.0

50.0 3.00 10.0

50.0 3.00 10.0

50.0 3.00 10.0

50.0 3.00 10.0

50.0 3.00 10.0

50.0 3.00 10.0

50.0 3.00 10.0

50.0 3.00 10.0

50.0 3.00 10.0

50.0 3.00 10.0

CONC CONC CONC

156311.000 9756.00000 33602.0000

336017.000 21304.0000 79020.0000

623839.000 41344.0000 154133.000

804519.000 48819.0000 181879.000

421694.000 21878.0000 95578.0000

579983.000 39292.0000 139419.000

471825.000 30135.0000 107754.000

471534.000 30746.0000 109911.000

472386.000 32183.0000 115875.000

136865.000 9115.00000 33148.0000

96374.0000 6215.00000 21175.0000

505543.000 26733.0000 115907.000

414099.000 27362.0000 91343.0000

701866.000 49298.0000 166260.000

221973.000 14556.0000 48073.0000

674544.000 44569.0000 162459.000

713118.000 47170.0000 173779.000

307549.000 21267.0000 70099.0000

167038.000 11715.0000 37135.0000

305826.000 21850.0000 65839.0000

466841.000 27381.0000 105277.000

RESP RESP RESP

8270CAnalytical Method:

Instrument ID:HPMS12

Initial Calibration Date:05-JUL-11 19:14

L11070724Login Number:

0.8910 0.9271 0.8771

0.5482 0.6238 0.5761

1.018 1.211 1.124

1.218 1.371 1.304

0.7479 0.7026 0.7442

1.547 1.904 1.752

1.258 1.460 1.354

1.258 1.490 1.382

1.260 1.559 1.456

0.2072 0.2559 0.2377

0.5493 0.5906 0.5527

0.8966 0.8585 0.9025

0.6111 0.7138 0.6430

1.036 1.286 1.170

0.3276 0.3797 0.3384

1.021 1.251 1.165

1.163 1.381 1.267

0.4539 0.5548 0.4935

0.9521 1.113 0.9693

1.743 2.076 1.719

0.7616 0.8017 0.7676

RF RF RF
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INITIAL CALIBRATION DATA

 1,4-Dichlorobenzene

 2,4,6-Trichlorophenol

 2,4-Dichlorophenol

 2-Nitrophenol

 4-Chloro-3-Methylphenol

 Acenaphthene

 Benzo[a]pyrene

 Di-n-Octyl Phthalate

 Fluoranthene

 Hexachlorobutadiene

 Pentachlorophenol

 Phenol

 2,4-Dinitrophenol

 4-Nitrophenol

 Hexachlorocyclopentadiene

 n-Nitrosodipropylamine

 1,2,4-Trichlorobenzene

 1,2-Dichlorobenzene

 1,3-Dichlorobenzene

 2,4,5-Trichlorophenol

 2,4-Dimethylphenol

 2,4-Dinitrotoluene

 2,6-Dinitrotoluene

 2-Chloronaphthalene

 2-Chlorophenol

 2-Methylnaphthalene

 2-Methylphenol

 2-Nitroaniline

 3,3'-Dichlorobenzidine

 3-Nitroaniline

 4,6-Dinitro-2-Methylphenol

 4-Bromophenyl Phenyl Ether

 4-Chloroaniline

 4-Chlorophenyl Phenyl Ether

 4-Nitroaniline

 Acenaphthylene

 Anthracene

 Benzo[a]anthracene

 Benzo[b]fluoranthene

 Benzo[ghi]perylene

 Benzo[k]fluoranthene

 Benzoic Acid

Analyte
WG369349-05 WG369349-06 WG369349-07

15.0 25.0 80.0

15.0 25.0 80.0

15.0 25.0 80.0

15.0 25.0 80.0

15.0 25.0 80.0

15.0 25.0 80.0

15.0 25.0 80.0

15.0 25.0 80.0

15.0 25.0 80.0

15.0 25.0 80.0

15.0 25.0 80.0

15.0 25.0 80.0

15.0 25.0 80.0

15.0 25.0 80.0

15.0 25.0 80.0

15.0 25.0 80.0

15.0 25.0 80.0

15.0 25.0 80.0

15.0 25.0 80.0

15.0 25.0 80.0

15.0 25.0 80.0

15.0 25.0 80.0

15.0 25.0 80.0

15.0 25.0 80.0

15.0 25.0 80.0

15.0 25.0 80.0

15.0 25.0 80.0

15.0 25.0 80.0

15.0 25.0 80.0

15.0 25.0 80.0

15.0 25.0 80.0

15.0 25.0 80.0

15.0 25.0 80.0

15.0 25.0 80.0

15.0 25.0 80.0

15.0 25.0 80.0

15.0 25.0 80.0

15.0 25.0 80.0

15.0 25.0 80.0

15.0 25.0 80.0

15.0 25.0 80.0

15.0 25.0 80.0

CONC CONC CONC

96983.0000 156559.000 511323.000

47678.0000 79146.0000 276662.000

68233.0000 111745.000 378049.000

46785.0000 78752.0000 275016.000

66312.0000 110341.000 370561.000

154490.000 249610.000 785411.000

216619.000 350149.000 1165822.00

271801.000 454383.000 1547728.00

264728.000 425549.000 1385358.00

39740.0000 64285.0000 213812.000

22217.0000 43366.0000 184739.000

101836.000 164921.000 521169.000

6702.00000 17107.0000 103335.000

26719.0000 47244.0000 137108.000

25551.0000 48162.0000 188087.000

53741.0000 86578.0000 242611.000

80110.0000 129447.000 431616.000

90833.0000 145385.000 454913.000

96824.0000 156099.000 507668.000

50510.0000 83618.0000 295284.000

78975.0000 124937.000 413210.000

52201.0000 86781.0000 298061.000

41480.0000 68377.0000 238904.000

175445.000 283975.000 933128.000

86336.0000 141487.000 471382.000

167074.000 269091.000 862888.000

66237.0000 106849.000 339276.000

38030.0000 64560.0000 216347.000

72937.0000 112023.000 384516.000

32849.0000 51043.0000 243174.000

18976.0000 39709.0000 178593.000

48218.0000 77197.0000 269118.000

99732.0000 164978.000 551030.000

85237.0000 137636.000 460800.000

42664.0000 71527.0000 247342.000

251716.000 404153.000 1280839.00

258833.000 417315.000 1370867.00

243195.000 388520.000 1301573.00

246160.000 394737.000 1301851.00

146782.000 241316.000 674608.000

229193.000 361155.000 1180749.00

2512.00000 5893.00000 152145.000

RESP RESP RESP

8270CAnalytical Method:

Instrument ID:HPMS12

Initial Calibration Date:05-JUL-11 19:14

L11070724Login Number:

1.609 1.605 1.495

0.3803 0.3816 0.3641

0.3075 0.3043 0.2838

0.2109 0.2145 0.2064

0.2989 0.3005 0.2781

1.232 1.204 1.034

1.087 1.074 1.016

1.364 1.393 1.349

1.210 1.173 1.024

0.1791 0.1751 0.1605

0.1015 0.1195 0.1366

1.690 1.690 1.523

0.05350 0.08250 0.1360

0.2131 0.2278 0.1804

0.2038 0.2322 0.2475

0.8918 0.8873 0.7091

0.3611 0.3525 0.3240

1.507 1.490 1.330

1.607 1.600 1.484

0.4029 0.4032 0.3886

0.3559 0.3402 0.3102

0.4164 0.4184 0.3922

0.3309 0.3297 0.3144

1.400 1.369 1.228

1.433 1.450 1.378

0.7530 0.7328 0.6477

1.099 1.095 0.9917

0.3034 0.3113 0.2847

0.3418 0.3193 0.3017

0.2620 0.2461 0.3200

0.08670 0.1094 0.1320

0.2203 0.2127 0.1989

0.4495 0.4493 0.4136

0.6799 0.6636 0.6064

0.3403 0.3449 0.3255

2.008 1.949 1.686

1.183 1.150 1.013

1.140 1.107 1.021

1.235 1.210 1.134

0.7367 0.7399 0.5878

1.150 1.107 1.029

0.01130 0.01600 0.1142

RF RF RF
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 Benzyl Alcohol

 Butyl Benzyl Phthalate

 Chrysene

 Di-n-Butyl Phthalate

 Dibenz[ah]anthracene

 Dibenzofuran

 Diethylphthalate

 Dimethylphthalate

 Fluorene

 Hexachlorobenzene

 Hexachloroethane

 Indeno[1,2,3-cd]pyrene

 Isophorone

 Naphthalene

 Nitrobenzene

 Phenanthrene

 Pyrene

 bis(2-Chloroethoxy)methane

 bis(2-Chloroethyl)ether

 bis(2-Chloroisopropyl)ether

 bis(2-Ethylhexyl)phthalate

Analyte
WG369349-05 WG369349-06 WG369349-07

15.0 25.0 80.0

15.0 25.0 80.0

15.0 25.0 80.0

15.0 25.0 80.0

15.0 25.0 80.0

15.0 25.0 80.0

15.0 25.0 80.0

15.0 25.0 80.0

15.0 25.0 80.0

15.0 25.0 80.0

15.0 25.0 80.0

15.0 25.0 80.0

15.0 25.0 80.0

15.0 25.0 80.0

15.0 25.0 80.0

15.0 25.0 80.0

15.0 25.0 80.0

15.0 25.0 80.0

15.0 25.0 80.0

15.0 25.0 80.0

15.0 25.0 80.0

CONC CONC CONC

53954.0000 89039.0000 299736.000

123087.000 199287.000 636502.000

238083.000 377912.000 1252127.00

288291.000 469095.000 1534332.00

152612.000 253455.000 775331.000

216579.000 345780.000 1118192.00

167950.000 274150.000 915920.000

172957.000 279200.000 923442.000

178602.000 286005.000 908493.000

52135.0000 83283.0000 281826.000

33339.0000 55292.0000 184996.000

183980.000 303557.000 914071.000

145120.000 237030.000 753839.000

257701.000 415497.000 1316622.00

75882.0000 125054.000 407411.000

252920.000 404777.000 1326250.00

271498.000 432606.000 1408380.00

109972.000 179340.000 555233.000

58817.0000 95481.0000 288704.000

103901.000 170755.000 523000.000

166933.000 274260.000 890912.000

RESP RESP RESP

8270CAnalytical Method:

Instrument ID:HPMS12

Initial Calibration Date:05-JUL-11 19:14

L11070724Login Number:

0.8953 0.9125 0.8761

0.5768 0.5680 0.4994

1.116 1.077 0.9824

1.317 1.293 1.134

0.7659 0.7771 0.6756

1.728 1.667 1.472

1.340 1.322 1.205

1.380 1.346 1.215

1.425 1.379 1.196

0.2382 0.2295 0.2083

0.5533 0.5667 0.5407

0.9233 0.9308 0.7965

0.6541 0.6455 0.5658

1.162 1.132 0.9883

0.3420 0.3406 0.3058

1.156 1.115 0.9803

1.272 1.233 1.105

0.4956 0.4884 0.4168

0.9760 0.9786 0.8439

1.724 1.750 1.529

0.7823 0.7816 0.6990

RF RF RF
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 1,4-Dichlorobenzene

 2,4,6-Trichlorophenol

 2,4-Dichlorophenol

 2-Nitrophenol

 4-Chloro-3-Methylphenol

 Acenaphthene

 Benzo[a]pyrene

 Di-n-Octyl Phthalate

 Fluoranthene

 Hexachlorobutadiene

 Pentachlorophenol

 Phenol

 2,4-Dinitrophenol

 4-Nitrophenol

 Hexachlorocyclopentadiene

 n-Nitrosodipropylamine

 1,2,4-Trichlorobenzene

 1,2-Dichlorobenzene

 1,3-Dichlorobenzene

 2,4,5-Trichlorophenol

 2,4-Dimethylphenol

 2,4-Dinitrotoluene

 2,6-Dinitrotoluene

 2-Chloronaphthalene

 2-Chlorophenol

 2-Methylnaphthalene

 2-Methylphenol

 2-Nitroaniline

 3,3'-Dichlorobenzidine

 3-Nitroaniline

 4,6-Dinitro-2-Methylphenol

 4-Bromophenyl Phenyl Ether

 4-Chloroaniline

 4-Chlorophenyl Phenyl Ether

 4-Nitroaniline

 Acenaphthylene

 Anthracene

 Benzo[a]anthracene

 Benzo[b]fluoranthene

 Benzo[ghi]perylene

 Benzo[k]fluoranthene

 Benzoic Acid

Analyte
WG369349-08 WG369349-09

100 120

100 120

100 120

100 120

100 120

100 120

100 120

100 120

100 120

100 120

100 120

100 120

100 120

100 120

100 120

100 NA

100 120

100 120

100 120

100 120

100 120

100 120

100 120

100 120

100 120

100 120

100 120

100 120

100 120

100 120

100 120

100 120

100 120

100 120

100 120

100 120

100 120

100 120

100 120

100 NA

100 120

100 120

CONC CONC

591323.000 655827.000

315576.000 353456.000

436974.000 487805.000

320307.000 360811.000

434063.000 486969.000

877137.000 955287.000

1255127.00 1320942.00

1764156.00 1937166.00

1538253.00 1684766.00

240821.000 265935.000

211553.000 233503.000

610109.000 683580.000

127645.000 146070.000

166087.000 178897.000

210855.000 228889.000

276190.000 NA

493401.000 536556.000

524093.000 580044.000

584610.000 653548.000

338795.000 371998.000

479992.000 527240.000

340362.000 376269.000

275404.000 306945.000

1066209.00 1170397.00

554183.000 621760.000

985686.000 1087517.00

401516.000 447599.000

260946.000 294929.000

424101.000 460948.000

292453.000 335282.000

210012.000 233180.000

299945.000 329089.000

651638.000 734404.000

515830.000 564923.000

288793.000 314215.000

1435220.00 1583063.00

1534432.00 1676209.00

1440976.00 1582969.00

1390539.00 1459486.00

637205.000 NA

1295371.00 1301959.00

244075.000 318161.000

RESP RESP

8270CAnalytical Method:

Instrument ID:HPMS12

Initial Calibration Date:05-JUL-11 19:14

L11070724Login Number:

1.459 1.440

0.3533 0.3542

0.2777 0.2728

0.2036 0.2018

0.2759 0.2723

0.9820 0.9572

1.016 1.021

1.428 1.497

0.9886 0.9757

0.1531 0.1487

0.1360 0.1352

1.505 1.501

0.1429 0.1464

0.1860 0.1792

0.2361 0.2293

0.6812 NA

0.3136 0.3001

1.293 1.274

1.442 1.435

0.3793 0.3727

0.3051 0.2949

0.3811 0.3770

0.3083 0.3076

1.194 1.173

1.367 1.365

0.6265 0.6082

0.9903 0.9827

0.2922 0.2955

0.2959 0.2936

0.3274 0.3359

0.1350 0.1350

0.1928 0.1906

0.4142 0.4107

0.5775 0.5660

0.3233 0.3148

1.607 1.586

0.9861 0.9707

1.006 1.008

1.125 1.128

0.5156 NA

1.048 1.006

0.1551 0.1779

RF RF
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 Benzyl Alcohol

 Butyl Benzyl Phthalate

 Chrysene

 Di-n-Butyl Phthalate

 Dibenz[ah]anthracene

 Dibenzofuran

 Diethylphthalate

 Dimethylphthalate

 Fluorene

 Hexachlorobenzene

 Hexachloroethane

 Indeno[1,2,3-cd]pyrene

 Isophorone

 Naphthalene

 Nitrobenzene

 Phenanthrene

 Pyrene

 bis(2-Chloroethoxy)methane

 bis(2-Chloroethyl)ether

 bis(2-Chloroisopropyl)ether

 bis(2-Ethylhexyl)phthalate

Analyte
WG369349-08 WG369349-09

100 120

100 120

100 120

100 120

100 120

100 120

100 120

100 120

100 120

100 120

100 120

100 120

100 120

100 120

100 120

100 120

100 120

100 120

100 120

100 120

100 120

CONC CONC

350363.000 395749.000

710717.000 774575.000

1385073.00 1494422.00

1739382.00 1900650.00

752169.000 714397.000

1244078.00 1354322.00

1052354.00 1163647.00

1058203.00 1174631.00

1023320.00 1118178.00

312500.000 343001.000

219555.000 247224.000

877457.000 826927.000

895559.000 1008680.00

1457585.00 1615348.00

490570.000 548821.000

1493081.00 1632345.00

1561430.00 1702671.00

645414.000 718471.000

341344.000 379553.000

633522.000 718352.000

1004300.00 1104029.00

RESP RESP

8270CAnalytical Method:

Instrument ID:HPMS12

Initial Calibration Date:05-JUL-11 19:14

L11070724Login Number:

0.8641 0.8689

0.4959 0.4934

0.9665 0.9519

1.118 1.101

0.6086 0.5521

1.393 1.357

1.178 1.166

1.185 1.177

1.146 1.120

0.2008 0.1986

0.5415 0.5428

0.7100 0.6390

0.5692 0.5641

0.9264 0.9034

0.3118 0.3069

0.9595 0.9453

1.090 1.085

0.4102 0.4018

0.8419 0.8333

1.563 1.577

0.7008 0.7033

RF RF

FColumn ID:
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ALTERNATE SOURCE CALIBRATION REPORT

Microbac Laboratories Inc.

1,4-Dichlorobenzene

2,4,6-Trichlorophenol

2,4-Dichlorophenol

2-Nitrophenol

4-Chloro-3-Methylphenol

Acenaphthene

Benzo[a]pyrene

Di-n-Octyl Phthalate

Fluoranthene

Hexachlorobutadiene

n-Nitrosodiphenylamine

Pentachlorophenol

Phenol

2,4-Dinitrophenol

4-Nitrophenol

n-Nitrosodipropylamine

1,2,4-Trichlorobenzene

1,2-Dichlorobenzene

1,3-Dichlorobenzene

2,4,5-Trichlorophenol

2,4-Dimethylphenol

2,4-Dinitrotoluene

2,6-Dinitrotoluene

2-Chloronaphthalene

2-Chlorophenol

2-Methylnaphthalene

2-Methylphenol

2-Nitroaniline

3,3'-Dichlorobenzidine

3-Nitroaniline

4,6-Dinitro-2-Methylphenol

4-Bromophenyl Phenyl Ether

4-Chloroaniline

4-Chlorophenyl Phenyl Ether

4-Nitroaniline

Acenaphthylene

Anthracene

Benzo[a]anthracene

Benzo[b]fluoranthene

Benzo[ghi]perylene

Benzo[k]fluoranthene

Benzoic Acid

CCC

CCC

CCC

CCC

CCC

CCC

CCC

CCC

CCC

CCC

CCC

CCC

CCC

SPCC

SPCC

SPCC

50000

50000

50000

50000

50000

50000

50000

50000

50000

50000

50000

50000

50000

50000

50000

50000

50000

50000

50000

50000

50000

50000

50000

50000

50000

50000

50000

50000

50000

50000

50000

50000

50000

50000

50000

50000

50000

50000

50000

50000

50000

50000

48700

50500

47700

49200

48900

49800

50200

51700

48100

51300

48700

56400

50100

66400

55400

49300

44900

48900

48900

49700

51300

51000

50400

49000

48800

47100

49600

53400

46300

46300

56800

47700

49800

47800

52400

50000

50000

48700

47800

52000

50300

67200

1.53

0.371

0.279

0.202

0.284

1.13

1.06

1.43

1.08

0.172

0.640

0.147

1.64

0.173

0.220

0.831

0.306

1.40

1.52

0.387

0.338

0.407

0.323

1.30

1.38

0.660

1.05

0.322

0.305

0.279

0.145

0.199

0.436

0.609

0.349

1.86

1.10

1.06

1.13

0.697

1.08

0.113

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

2.50

1.00

4.60

1.50

2.10

0.500

0.400

3.40

3.90

2.60

2.60

12.8

0.100

32.8

10.8

1.40

10.2

2.20

2.20

0.700

2.60

2.00

0.800

2.10

2.40

5.80

0.800

6.70

7.40

7.40

13.6

4.50

0.400

4.50

4.80

0.100

0.100

2.60

4.50

4.00

0.600

34.4

Analyte Expected Found %DRF

12M35579

WG369349

Instrument ID:HPMS12

File ID:

Run Date:07/05/2011

Run Time:19:48

Analyst:MDC/MES

ICal Workgroup:

8270CMethod:

L11070724Login Number: WG369349-10Sample ID:

05-JUL-11HPMS12 -Cal ID:

Q

*

UCL
30

30

30

30

30

30

30

30

30

30

30

40

30

40

40

30

30

30

30

30

30

30

30

30

30

30

30

40

40

40

30

30

40

30

40

30

30

30

30

30

30

30

Units

QC Key:STD
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ALTERNATE SOURCE CALIBRATION REPORT

Microbac Laboratories Inc.

CCC Calibration Check Compounds
SPCC System Performance Check Compounds

Benzyl Alcohol

bis(2-Chloroethoxy)methane

bis(2-Chloroethyl)ether

bis(2-Chloroisopropyl)ether

bis(2-Ethylhexyl)phthalate

Butyl Benzyl Phthalate

Chrysene

Di-n-Butyl Phthalate

Dibenz[ah]anthracene

Dibenzofuran

Diethylphthalate

Dimethylphthalate

Fluorene

Hexachlorobenzene

Hexachloroethane

Indeno[1,2,3-cd]pyrene

Isophorone

Naphthalene

Nitrobenzene

Phenanthrene

Pyrene

50000

50000

50000

50000

50000

50000

50000

50000

50000

50000

50000

50000

50000

50000

50000

50000

50000

50000

50000

50000

50000

54400

53700

51400

52500

51400

52800

48400

50300

53300

49300

49700

49200

48100

47500

49500

53000

48100

48900

50100

49000

49900

0.967

0.499

0.966

1.80

0.771

0.579

1.02

1.24

0.743

1.58

1.28

1.28

1.27

0.211

0.549

0.883

0.597

1.05

0.332

1.05

1.20

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

8.80

7.50

2.90

5.10

2.80

5.70

3.20

0.600

6.60

1.40

0.500

1.70

3.70

5.00

1.10

6.10

3.80

2.20

0.100

2.00

0.300

Analyte Expected Found

* Exceeds 

%D

 Limit %D

RF

12M35579

WG369349

Instrument ID:HPMS12

File ID:

Run Date:07/05/2011

Run Time:19:48

Analyst:MDC/MES

ICal Workgroup:

8270CMethod:

L11070724Login Number: WG369349-10Sample ID:

05-JUL-11HPMS12 -Cal ID:

QUCL
30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

Units

QC Key:STD
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ALTERNATE SOURCE CALIBRATION REPORT

Microbac Laboratories Inc.

CCC Calibration Check Compounds
SPCC System Performance Check Compounds

Hexachlorocyclopentadiene SPCC 50000 57000 0.263ug/L 14.0

Analyte Expected Found

* Exceeds 

%D

 Limit %D

RF

12M35583

WG369349

Instrument ID:HPMS12

File ID:

Run Date:07/06/2011

Run Time:14:28

Analyst:CAA

ICal Workgroup:

8270CMethod:

L11070724Login Number: WG369349-12Sample ID:

05-JUL-11HPMS12 -Cal ID:

QUCL
40

Units

QC Key:STD
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CONTINUING CALIBRATION VERIFICATION (CCV)

Microbac Laboratories Inc.

1,4-Dichlorobenzene

2,4,6-Trichlorophenol

2,4-Dichlorophenol

2-Nitrophenol

4-Chloro-3-Methylphenol

Acenaphthene

Benzo[a]pyrene

Di-n-Octyl Phthalate

Fluoranthene

Hexachlorobutadiene

n-Nitrosodiphenylamine

Pentachlorophenol

Phenol

2,4-Dinitrophenol

4-Nitrophenol

n-Nitrosodipropylamine

Hexachlorocyclopentadiene

1,2,4-Trichlorobenzene

1,2-Dichlorobenzene

1,3-Dichlorobenzene

2,4,5-Trichlorophenol

2,4-Dimethylphenol

2,4-Dinitrotoluene

2,6-Dinitrotoluene

2-Chloronaphthalene

2-Chlorophenol

2-Methylnaphthalene

2-Methylphenol

2-Nitroaniline

3,3'-Dichlorobenzidine

3-Nitroaniline

4,6-Dinitro-2-Methylphenol

4-Bromophenyl Phenyl Ether

4-Chloroaniline

4-Chlorophenyl Phenyl Ether

4-Nitroaniline

Acenaphthylene

Anthracene

Benzo[a]anthracene

Benzo[b]fluoranthene

Benzo[ghi]perylene

Benzo[k]fluoranthene

CCC

CCC

CCC

CCC

CCC

CCC

CCC

CCC

CCC

CCC

CCC

CCC

CCC

SPCC

SPCC

SPCC

SPCC

50000

50000

50000

50000

50000

50000

50000

50000

50000

50000

50000

50000

50000

50000

50000

50000

50000

50000

50000

50000

50000

50000

50000

50000

50000

50000

50000

50000

50000

50000

50000

50000

50000

50000

50000

50000

50000

50000

50000

50000

50000

50000

48400

50100

49000

50500

49400

48800

49100

51600

47700

50700

47600

47400

47200

57900

44800

46900

44000

48900

48300

48200

50000

47500

50600

49600

48300

48400

48200

47700

48300

43800

47600

52800

49300

48300

49900

47800

47700

47900

48000

49800

55300

49000

1.52

0.367

0.287

0.208

0.287

1.11

1.03

1.43

1.07

0.170

0.625

0.121

1.54

0.146

0.178

0.792

0.201

0.333

1.38

1.50

0.390

0.313

0.404

0.318

1.28

1.37

0.675

1.01

0.291

0.288

0.287

0.133

0.205

0.423

0.636

0.319

1.77

1.06

1.04

1.18

0.741

1.05

3.26

0.117

1.94

1.01

1.19

2.49

1.71

3.29

4.64

1.44

4.89

5.18

5.62

15.9

10.4

6.11

12.0

2.29

3.49

3.60

0.0644

4.95

1.25

0.861

3.45

3.18

3.53

4.70

3.38

12.4

4.77

5.58

1.47

3.35

0.282

4.38

4.55

4.22

3.98

0.388

10.6

1.94

Analyte Expected Found Q%DRF

12M35866

WG371437

Instrument ID:HPMS12

File ID:

Run Date:07/27/2011

Run Time:09:40

Analyst:CAA

Workgroup (AAB#):

8270CMethod:

L11070724Login Number: WG371441-02Sample ID:

05-JUL-11HPMS12 -Cal ID:

UNITS

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

UCL
20

20

20

20

20

20

20

20

20

20

20

20

20

40

40

40

40

40

40

40

40

40

40

40

40

40

40

40

40

40

40

40

40

40

40

40

40

40

40

40

40

40

STDQC Key:

WATERMatrix:
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CONTINUING CALIBRATION VERIFICATION (CCV)

Microbac Laboratories Inc.

CCC Calibration Check Compounds
SPCC System Performance Check Compounds

Benzoic Acid

Benzyl Alcohol

bis(2-Chloroethoxy)methane

bis(2-Chloroethyl)ether

bis(2-Chloroisopropyl)ether

bis(2-Ethylhexyl)phthalate

Butyl Benzyl Phthalate

Chrysene

Di-n-Butyl Phthalate

Dibenz[ah]anthracene

Dibenzofuran

Diethylphthalate

Dimethylphthalate

Fluorene

Hexachlorobenzene

Hexachloroethane

Indeno[1,2,3-cd]pyrene

Isophorone

Naphthalene

Nitrobenzene

Phenanthrene

Pyrene

50000

50000

50000

50000

50000

50000

50000

50000

50000

50000

50000

50000

50000

50000

50000

50000

50000

50000

50000

50000

50000

50000

48800

48700

47100

46700

46200

49400

47800

47700

48000

57800

48100

48700

48600

48000

48800

49200

56800

47400

47900

47900

47300

47500

0.0489

0.866

0.437

0.877

1.58

0.741

0.524

1.01

1.18

0.806

1.54

1.25

1.27

1.26

0.217

0.546

0.945

0.589

1.03

0.318

1.02

1.14

2.49

2.54

5.80

6.54

7.50

1.18

4.40

4.58

3.95

15.7

3.86

2.50

2.74

4.03

2.48

1.64

13.6

5.12

4.15

4.16

5.39

5.03

Analyte Expected Found Q

* Exceeds 

%D

 Criteria %D

RF

12M35866

WG371437

Instrument ID:HPMS12

File ID:

Run Date:07/27/2011

Run Time:09:40

Analyst:CAA

Workgroup (AAB#):

8270CMethod:

L11070724Login Number: WG371441-02Sample ID:

05-JUL-11HPMS12 -Cal ID:

UNITS

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

UCL
40

40

40

40

40

40

40

40

40

40

40

40

40

40

40

40

40

40

40

40

40

40

STDQC Key:

WATERMatrix:
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Microbac Laboratories Inc.

L11070724-01

L11070724-02

L11070724-03

L11070724-04

WG371250-03

WG371250-04

01

01

01

01

01

01

1 2 3 4 5 6

130615 270708 445022 498483 374937 460116

138670 298471 494186 535765 419918 518714

131624 282660 458924 507537 383985 487423

143318 295647 485324 543261 419498 508573

130634 270109 441819 492564 378862 463896

151433 332581 580828 586754 525067 588729

182867 408366 695266 707364 621700 732394WG371441-02

365734 816732 1390532 1414728 1243400 1464788

91434 204183 347633 353682 310850 366197

Upper Limit

Lower Limit

Sample Number Dilution Tag

1.00

1.00

1.00

1.00

1.00

1.00

NA

NA

NA

NA

NA

NA

1

2

3

4

5

6

-

-

-

-

-

-

1,4-Dichlorobenzene-d4

Acenaphthene-d10

Chrysene-d12

Naphthalene-D8

Perylene-d12

Phenanthrene-d10

WG371441-02CCV Number:

HPMS12Instrument ID:

L11070724Login Number:

WATERMatrix:WG371437Workgroup (AAB#):

Underline = Response outside limits

HPMS12CAL ID:

IS- IS- IS- IS- IS- IS-

IS-

IS-

IS-

IS-

IS-

IS-

-05-JUL-11
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INTERNAL STANDARD RETENTION TIME SUMMARY
(COMPARED TO CCV)
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Microbac Laboratories Inc.

L11070724-01

L11070724-02

L11070724-03

L11070724-04

WG371250-03

WG371250-04

01

01

01

01

01

01

1 2 3 4 5 6

7.7 10.804 16.066 8.993 18.775 12.401

7.7 10.804 16.071 8.993 18.78 12.401

7.7 10.804 16.071 8.993 18.775 12.401

7.7 10.804 16.066 8.993 18.775 12.401

7.7 10.804 16.066 8.993 18.769 12.401

7.7 10.804 16.071 8.993 18.775 12.401

7.7 10.81 16.08 9 18.78 12.41WG371441-02

8.2 11.31 16.58 9.5 19.28 12.91

7.2 10.31 15.58 8.5 18.28 11.91

Upper Limit

Lower Limit

Sample Number Dilution Tag

1.00

1.00

1.00

1.00

1.00

1.00

NA

NA

NA

NA

NA

NA

1

2

3

4

5

6

-

-

-

-

-

-

1,4-Dichlorobenzene-d4

Acenaphthene-d10

Chrysene-d12

Naphthalene-D8

Perylene-d12

Phenanthrene-d10

WG371441-02CCV Number:

HPMS12Instrument ID:

L11070724Login Number:

WATERMatrix:WG371437Workgroup (AAB#):

Underline = Response outside limits

IS- IS- IS- IS- IS- IS-

IS-

IS-

IS-

IS-

IS-

IS-

HPMS12CAL ID: -05-JUL-11
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2.2.1.3 Sample Data
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      Quantitation Report    (QT Reviewed)

  Data File : C:\MSDCHEM\1\DATA\072711\12M35879.D          Vial: 15
  Acq On    : 27 Jul 2011   5:14 pm                    Operator: CAA
  Sample    : L11070724-01 REF                         Inst    : HPMS12
  Misc      : 1,1                                      Multiplr: 1.00
  MS Integration Params: RTEINT.P  
Quant Time: Jul 28 10:36:00 2011           Quant Results File: MEGAMIX.RES

  Quant Method : C:\MSDCHEM\1\METHODS\MEGAMIX.M (RTE Integrator)
  Title        : OVD MSS01 8270/625 Initial Calibration 07/05/11
  Last Update  : Thu Jul 28 10:35:32 2011
  Response via : Initial Calibration
  DataAcq Meth : BNARUN             

Internal Standards                R.T. QIon  Response  Conc Units Dev(Min)
--------------------------------------------------------------------------
  1) 1,4-Dichlorobenzene-d4       7.700  152   130615    40.0000 ug/ml   0.000
 30) Naphthalene-d8               8.993  136   498483    40.0000 ug/ml   0.000
 54) Acenaphthene-d10            10.804  164   270708    40.0000 ug/ml   0.000
 87) Phenanthrene-d10            12.401  188   460116    40.0000 ug/ml   0.000
113) Chrysene-d12                16.066  240   445022    40.0000 ug/ml  -0.011
128) Perylene-d12                18.775  264   374937    40.0000 ug/ml  -0.011

System Monitoring Compounds                                       
  8) 2-Fluorophenol               6.445  112   181658    43.0912407 ug/ml   0.00  
  Spiked Amount    100.000   Range  21 - 100    Recovery   =   43.09% 
 12) Phenol-d5                    7.305   99   137729    27.8629636 ug/ml   0.00  
  Spiked Amount    100.000   Range  10 -  94    Recovery   =   27.86% 
 31) Nitrobenzene-d5              8.266   82   147361    33.0395247 ug/ml   0.00  
  Spiked Amount     50.000   Range  35 - 114    Recovery   =   66.08% 
 59) 2-Fluorobiphenyl            10.067  172   335526    33.7974683 ug/ml   0.00  
  Spiked Amount     50.000   Range  43 - 116    Recovery   =   67.59% 
 86) 2,4,6-Tribromophenol        11.627  330   102804    91.4443328 ug/ml   0.00  
  Spiked Amount    100.000   Range  10 - 123    Recovery   =   91.44% 
117) p-Terphenyl-d14             14.426  244   163000    17.3185862 ug/ml   0.00  
  Spiked Amount     50.000   Range  33 - 141    Recovery   =   34.64% 

Target Compounds                                                   Qvalue
  2) 1,4-Dioxane                  4.50   88    66674    37.2680 ug/ml     95

--------------------------------------------------------------------------
(#) = qualifier out of range (m) = manual integration (+) = signals summed
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      Quantitation Report    (QT Reviewed)

  Data File : C:\MSDCHEM\1\DATA\072711\12M35879.D          Vial: 15
  Acq On    : 27 Jul 2011   5:14 pm                    Operator: CAA
  Sample    : L11070724-01 REF                         Inst    : HPMS12
  Misc      : 1,1                                      Multiplr: 1.00
  MS Integration Params: RTEINT.P  
  Quant Time: Jul 28 10:36 2011              Quant Results File: MEGAMIX.RES

  Method       : C:\MSDCHEM\1\METHODS\MEGAMIX.M (RTE Integrator)
  Title        : OVD MSS01 8270/625 Initial Calibration 07/05/11
  Last Update  : Thu Jul 28 10:35:32 2011
  Response via : Initial Calibration
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#2
1,4-Dioxane
Concen:   37.2680 ug/ml  
RT: 4.50 min  Scan# 114
Delta R.T.   -0.02 min
Lab File:   12M35879.D
Acq: 27 Jul 2011   5:14 pm

Tgt Ion: 88 Resp:   66674
Ion  Ratio  Lower  Upper
 88  100
 58   70.3   39.8   92.8 
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      Quantitation Report    (QT Reviewed)

  Data File : C:\MSDCHEM\1\DATA\072711\12M35880.D          Vial: 16
  Acq On    : 27 Jul 2011   5:49 pm                    Operator: CAA
  Sample    : L11070724-02 MS                          Inst    : HPMS12
  Misc      : 1,1                                      Multiplr: 1.00
  MS Integration Params: RTEINT.P  

Quant Time: Jul 28 10:36:02 2011           Quant Results File: MEGAMIX.RES

  Quant Method : C:\MSDCHEM\1\METHODS\MEGAMIX.M (RTE Integrator)
  Title        : OVD MSS01 8270/625 Initial Calibration 07/05/11
  Last Update  : Thu Jul 28 10:35:32 2011
  Response via : Initial Calibration
  DataAcq Meth : BNARUN             

Internal Standards                R.T. QIon  Response  Conc Units Dev(Min)
--------------------------------------------------------------------------
  1) 1,4-Dichlorobenzene-d4       7.700  152   138670    40.0000 ug/ml   0.000
 30) Naphthalene-d8               8.993  136   535765    40.0000 ug/ml   0.000
 54) Acenaphthene-d10            10.804  164   298471    40.0000 ug/ml   0.000
 87) Phenanthrene-d10            12.401  188   518714    40.0000 ug/ml   0.000
113) Chrysene-d12                16.071  240   494186    40.0000 ug/ml   0.000
128) Perylene-d12                18.780  264   419918    40.0000 ug/ml   0.000

System Monitoring Compounds                                       
  8) 2-Fluorophenol               6.445  112   189513    42.3432331 ug/ml   0.00  
  Spiked Amount    100.000   Range  21 - 100    Recovery   =   42.34% 
 12) Phenol-d5                    7.305   99   151870    28.9390617 ug/ml   0.00  
  Spiked Amount    100.000   Range  10 -  94    Recovery   =   28.94% 
 31) Nitrobenzene-d5              8.266   82   157403    32.8352441 ug/ml   0.00  
  Spiked Amount     50.000   Range  35 - 114    Recovery   =   65.67% 
 59) 2-Fluorobiphenyl            10.067  172   389244    35.5614014 ug/ml   0.00  
  Spiked Amount     50.000   Range  43 - 116    Recovery   =   71.12% 
 86) 2,4,6-Tribromophenol        11.627  330   119420    96.3435842 ug/ml   0.00  
  Spiked Amount    100.000   Range  10 - 123    Recovery   =   96.34% 
117) p-Terphenyl-d14             14.426  244   237222    22.6971244 ug/ml   0.00  
  Spiked Amount     50.000   Range  33 - 141    Recovery   =   45.39% 

Target Compounds                                                   Qvalue
  2) 1,4-Dioxane                  4.50   88    60114    31.6494 ug/ml     95
  3) n-Nitrosodimethylamine       4.98   74    66038    23.3064 ug/ml     97
  4) Pyridine                     5.00   79    48874     9.6417 ug/ml     96
 11) Aniline                      7.40   93   160352    21.8216 ug/ml     93
 13) Phenol                       7.32   94    87249    15.3901 ug/ml     94
 14) bis(2-Chloroethyl)ether      7.42   63   116423    35.7820 ug/ml#    51
 16) 2-Chlorophenol               7.52  128   167686    34.1372 ug/ml     99
 17) 1,3-Dichlorobenzene          7.67  146   158029    29.3313 ug/ml     99
 18) 1,4-Dichlorobenzene          7.72  146   162286    29.8731 ug/ml    100
 19) Benzyl Alcohol               7.81  108   109343    35.4781 ug/ml     97
 20) 1,2-Dichlorobenzene          7.91  146   157776    31.7731 ug/ml    100
 21) 2-Methylphenol               7.91  107   116344    31.6543 ug/ml     99
 22) bis(2-Chloroisopropyl)ethe   7.96   45   215838    36.4075 ug/ml     97
 23) 3-,4-Methylphenol            8.04  107   141893    28.8617 ug/ml     99
 25) n-Nitrosodipropylamine       8.09   70   122281    41.8292 ug/ml#    67
 26) Acetophenone                 8.10  105   230528    40.1358 ug/ml     99
 27) n-Nitrosomorpholine          8.09   56     8080     3.4841 ug/ml#    41
 28) o-Toluidine                  8.10  106    17632     2.4719 ug/ml#     1
 29) Hexachloroethane             8.23  117    55674    28.9518 ug/ml     98
 32) Nitrobenzene                 8.29   77   168325    37.8975 ug/ml     99
 34) Isophorone                   8.50   82   327108    39.3367 ug/ml    100
 35) 2-Nitrophenol                8.61  139   109116    39.6395 ug/ml     97
 36) 2,4-Dimethylphenol           8.58  122   121827    27.6308 ug/ml     98
 38) bis(2-Chloroethoxy)methane   8.68   93   213715    34.3597 ug/ml#    83
 39) Benzoic Acid                 8.63  105    57398    60.1674 ug/ml#    53
 40) 2,4-Dichlorophenol           8.83  162   158530    40.4468 ug/ml    100
 42) 1,2,4-Trichlorobenzene       8.94  180   138830    30.4164 ug/ml     99
 43) Naphthalene                  9.01  128   581523    40.3711 ug/ml     98
 44) 4-Chloroaniline              9.05  127   157783    26.9074 ug/ml     99
 47) Hexachlorobutadiene          9.16  225    75440    33.5900 ug/ml    100
 49) p-Phenylenediamine           9.48  108    12727    Below Cal  #     1
 50) 4-Chloro-3-Methylphenol      9.48  107   165530    42.5268 ug/ml    100
 52) 2-Methylnaphthalene          9.70  142   347260    37.0299 ug/ml    100
-------------------------------------------------------------------------
(#) = qualifier out of range (m) = manual integration
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      Quantitation Report    (QT Reviewed)

  Data File : C:\MSDCHEM\1\DATA\072711\12M35880.D          Vial: 16
  Acq On    : 27 Jul 2011   5:49 pm                    Operator: CAA
  Sample    : L11070724-02 MS                          Inst    : HPMS12
  Misc      : 1,1                                      Multiplr: 1.00
  MS Integration Params: RTEINT.P  

Quant Time: Jul 28 10:36:02 2011           Quant Results File: MEGAMIX.RES

  Quant Method : C:\MSDCHEM\1\METHODS\MEGAMIX.M (RTE Integrator)
  Title        : OVD MSS01 8270/625 Initial Calibration 07/05/11
  Last Update  : Thu Jul 28 10:35:32 2011
  Response via : Initial Calibration
  DataAcq Meth : BNARUN             

     Compound                     R.T. QIon  Response  Conc Unit   Qvalue
-------------------------------------------------------------------------
 53) 1-Methylnaphthalene          9.82  142   334425    37.1215 ug/ml     99
 56) Hexachlorocyclopentadiene    9.93  237    43080    26.0673 ug/ml     99
 57) 2,4,6-Trichlorophenol       10.00  196   118089    43.1429 ug/ml    100
 58) 2,4,5-Trichlorophenol       10.04  196   134940    46.3689 ug/ml     99
 60) Isosafrole                  10.01  162    26972     7.0985 ug/ml#    43
 61) 2-Chloronaphthalene         10.21  162   335063    33.9458 ug/ml    100
 62) 1-Chloronaphthalene         10.21  162   335063    41.6950 ug/ml    100
 63) 2-Nitroaniline              10.31   65   106071    47.1330 ug/ml     98
 65) Dimethylphthalate           10.48  163   426617    43.8472 ug/ml    100
 66) 1,3-Dinitrobenzene          10.53  168    74812    40.9166 ug/ml     98
 67) 2,6-Dinitrotoluene          10.57  165   109770    45.9127 ug/ml     99
 68) Acenaphthylene              10.65  152   582258    41.9825 ug/ml    100
 69) 3-Nitroaniline              10.73  138    82973    36.9579 ug/ml     97
 70) 2,4-Dinitrophenol           10.83  184    67731    69.0005 ug/ml#     1
 71) Acenaphthene                10.84  154   369496    43.5296 ug/ml     96
 72) 4-Nitrophenol               10.84   65    29512    19.8914 ug/ml     96
 73) 2,4-Dinitrotoluene          10.98  165   146555    49.2638 ug/ml     96
 75) Dibenzofuran                11.00  168   508750    42.5498 ug/ml     98
 76) 2,3,4,6-Tetrachlorophenol   11.10  232   110669    52.4323 ug/ml     98
 79) Diethylphthalate            11.18  149   457717    47.7192 ug/ml    100
 81) Fluorene                    11.35  166   434886    44.2332 ug/ml    100
 82) 4-Chlorophenyl Phenyl Ethe  11.30  204   200223    42.0827 ug/ml     99
 83) 4-Nitroaniline              11.36  138    67441    27.1189 ug/ml     93
 84) 5-Nitro-o-Toluidine         11.41  152     4805     1.8144 ug/ml#     1
 85) 1,2-Diphenylhydrazine       11.47   77   386192    42.3182 ug/ml     99
 88) 4,6-Dinitro-2-Methylphenol  11.41  198   100091    60.2872 ug/ml#    56
 89) n-Nitrosodiphenylamine      11.42  169    82770     9.7101 ug/ml     88
 91) Sym-Trinitrobenzene         11.82   75    16234    10.5360 ug/ml#    58
 94) Phorate                     11.82   75    16234     2.9027 ug/ml#    50
 95) 4-Bromophenyl Phenyl Ether  11.83  248   117675    43.5776 ug/ml     99
 96) Hexachlorobenzene           12.04  284   122009    42.3728 ug/ml     99
 97) Dimethoate                  11.83   87      723    Below Cal  #     1
 99) Pentachlorophenol           12.22  266   103418    60.8805 ug/ml     99
101) Pentachloronitrobenzene     12.22  237     2893     2.9618 ug/ml#    13
102) Disulfoton                  12.43   88    49553    10.0793 ug/ml#     9
103) Phenanthrene                12.43  178   640170    45.9545 ug/ml    100
104) Anthracene                  12.48  178   607719    42.4684 ug/ml    100
105) Carbazole                   12.64  167   574496    43.4884 ug/ml     98
107) Di-n-Butyl Phthalate        13.00  149   741858    46.4367 ug/ml    100
112) Fluoranthene                13.97  202   673451    46.3667 ug/ml     99
115) Pyrene                      14.29  202   684849    46.2142 ug/ml    100
121) Butyl Benzyl Phthalate      15.10  149   335051    49.5159 ug/ml     98
122) 3,3'-Dimethylbenzidine      15.13  212     4223    Below Cal  #     1
124) bis(2-Ethylhexyl)phthalate  15.95  149   476804    51.4765 ug/ml     99
126) Benzo[a]anthracene          16.04  228   620812    46.1838 ug/ml    100
127) Chrysene                    16.11  228   600297    46.0256 ug/ml     99
129) Di-n-Octyl Phthalate        16.90  149   789165    54.3441 ug/ml     99
131) Benzo[b]fluoranthene        17.93  252   603571    48.4816 ug/ml     92
132) Benzo[k]fluoranthene        17.98  252   528584    46.8749 ug/ml     98
133) Benzo[a]pyrene              18.65  252   506291    45.8762 ug/ml     98
135) Indeno[1,2,3-cd]pyrene      21.77  276   425027    48.6529 ug/ml     96
136) Dibenz[ah]anthracene        21.76  278   334849    45.7789 ug/ml     97
137) Benzo[ghi]perylene          22.67  276   328419    46.6518 ug/ml     97

--------------------------------------------------------------------------
(#) = qualifier out of range (m) = manual integration (+) = signals summed
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      Quantitation Report    (QT Reviewed)

  Data File : C:\MSDCHEM\1\DATA\072711\12M35880.D          Vial: 16
  Acq On    : 27 Jul 2011   5:49 pm                    Operator: CAA
  Sample    : L11070724-02 MS                          Inst    : HPMS12
  Misc      : 1,1                                      Multiplr: 1.00
  MS Integration Params: RTEINT.P  
  Quant Time: Jul 28 10:36 2011              Quant Results File: MEGAMIX.RES

  Method       : C:\MSDCHEM\1\METHODS\MEGAMIX.M (RTE Integrator)
  Title        : OVD MSS01 8270/625 Initial Calibration 07/05/11
  Last Update  : Thu Jul 28 10:35:32 2011
  Response via : Initial Calibration
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      Quantitation Report    (QT Reviewed)

  Data File : C:\MSDCHEM\1\DATA\072711\12M35881.D          Vial: 17
  Acq On    : 27 Jul 2011   6:23 pm                    Operator: CAA
  Sample    : L11070724-03 MSD                         Inst    : HPMS12
  Misc      : 1,1                                      Multiplr: 1.00
  MS Integration Params: RTEINT.P  

Quant Time: Jul 28 10:36:03 2011           Quant Results File: MEGAMIX.RES

  Quant Method : C:\MSDCHEM\1\METHODS\MEGAMIX.M (RTE Integrator)
  Title        : OVD MSS01 8270/625 Initial Calibration 07/05/11
  Last Update  : Thu Jul 28 10:35:32 2011
  Response via : Initial Calibration
  DataAcq Meth : BNARUN             

Internal Standards                R.T. QIon  Response  Conc Units Dev(Min)
--------------------------------------------------------------------------
  1) 1,4-Dichlorobenzene-d4       7.700  152   131624    40.0000 ug/ml   0.000
 30) Naphthalene-d8               8.993  136   507537    40.0000 ug/ml   0.000
 54) Acenaphthene-d10            10.804  164   282660    40.0000 ug/ml   0.000
 87) Phenanthrene-d10            12.401  188   487423    40.0000 ug/ml   0.000
113) Chrysene-d12                16.071  240   458924    40.0000 ug/ml   0.000
128) Perylene-d12                18.775  264   383985    40.0000 ug/ml  -0.011

System Monitoring Compounds                                       
  8) 2-Fluorophenol               6.445  112   192196    45.2414780 ug/ml   0.00  
  Spiked Amount    100.000   Range  21 - 100    Recovery   =   45.24% 
 12) Phenol-d5                    7.305   99   149800    30.0726498 ug/ml   0.00  
  Spiked Amount    100.000   Range  10 -  94    Recovery   =   30.07% 
 31) Nitrobenzene-d5              8.266   82   152703    33.6264827 ug/ml   0.00  
  Spiked Amount     50.000   Range  35 - 114    Recovery   =   67.25% 
 59) 2-Fluorobiphenyl            10.067  172   356679    34.4090171 ug/ml   0.00  
  Spiked Amount     50.000   Range  43 - 116    Recovery   =   68.82% 
 86) 2,4,6-Tribromophenol        11.627  330   119390   101.7071466 ug/ml   0.00  
  Spiked Amount    100.000   Range  10 - 123    Recovery   =  101.71% 
117) p-Terphenyl-d14             14.426  244   210440    21.6817252 ug/ml   0.00  
  Spiked Amount     50.000   Range  33 - 141    Recovery   =   43.36% 

Target Compounds                                                   Qvalue
  2) 1,4-Dioxane                  4.50   88    60759    33.7014 ug/ml     95
  3) n-Nitrosodimethylamine       4.99   74    66488    24.7214 ug/ml     95
  4) Pyridine                     5.00   79    40780     8.4756 ug/ml#    92
 11) Aniline                      7.40   93   176380    25.2876 ug/ml     92
 13) Phenol                       7.32   94    85640    15.9149 ug/ml     95
 14) bis(2-Chloroethyl)ether      7.42   63   115094    37.2672 ug/ml#    51
 16) 2-Chlorophenol               7.52  128   159476    34.2038 ug/ml     99
 17) 1,3-Dichlorobenzene          7.67  146   152304    29.7820 ug/ml    100
 18) 1,4-Dichlorobenzene          7.72  146   156609    30.3713 ug/ml    100
 19) Benzyl Alcohol               7.81  108   103120    35.2500 ug/ml     97
 20) 1,2-Dichlorobenzene          7.91  146   150647    31.9615 ug/ml    100
 21) 2-Methylphenol               7.91  107   113198    32.4470 ug/ml     99
 22) bis(2-Chloroisopropyl)ethe   7.96   45   211875    37.6521 ug/ml     98
 23) 3-,4-Methylphenol            8.04  107   138564    29.6934 ug/ml     99
 25) n-Nitrosodipropylamine       8.09   70   115698    41.6959 ug/ml#    67
 26) Acetophenone                 8.10  105   221277    40.5874 ug/ml     99
 27) n-Nitrosomorpholine          8.09   56     7922     3.5989 ug/ml#    41
 28) o-Toluidine                  8.10  106    16607     2.4528 ug/ml#     1
 29) Hexachloroethane             8.23  117    52097    28.5419 ug/ml     97
 32) Nitrobenzene                 8.29   77   164334    39.0567 ug/ml     98
 34) Isophorone                   8.50   82   306795    38.9459 ug/ml    100
 35) 2-Nitrophenol                8.61  139   104441    40.0514 ug/ml     98
 36) 2,4-Dimethylphenol           8.58  122   142926    34.2191 ug/ml     98
 38) bis(2-Chloroethoxy)methane   8.68   93   201144    34.1372 ug/ml     87
 39) Benzoic Acid                 8.63  105    61191    63.0207 ug/ml#    53
 40) 2,4-Dichlorophenol           8.83  162   148723    40.0550 ug/ml     99
 42) 1,2,4-Trichlorobenzene       8.94  180   128359    29.6864 ug/ml     99
 43) Naphthalene                  9.01  128   549695    40.2840 ug/ml     98
 44) 4-Chloroaniline              9.05  127   183174    32.9748 ug/ml     99
 47) Hexachlorobutadiene          9.16  225    68299    32.1018 ug/ml    100
 49) p-Phenylenediamine           9.48  108    13245    Below Cal  #     1
 50) 4-Chloro-3-Methylphenol      9.48  107   167348    45.3851 ug/ml     99
 52) 2-Methylnaphthalene          9.70  142   319583    35.9740 ug/ml    100
-------------------------------------------------------------------------
(#) = qualifier out of range (m) = manual integration
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      Quantitation Report    (QT Reviewed)

  Data File : C:\MSDCHEM\1\DATA\072711\12M35881.D          Vial: 17
  Acq On    : 27 Jul 2011   6:23 pm                    Operator: CAA
  Sample    : L11070724-03 MSD                         Inst    : HPMS12
  Misc      : 1,1                                      Multiplr: 1.00
  MS Integration Params: RTEINT.P  

Quant Time: Jul 28 10:36:03 2011           Quant Results File: MEGAMIX.RES

  Quant Method : C:\MSDCHEM\1\METHODS\MEGAMIX.M (RTE Integrator)
  Title        : OVD MSS01 8270/625 Initial Calibration 07/05/11
  Last Update  : Thu Jul 28 10:35:32 2011
  Response via : Initial Calibration
  DataAcq Meth : BNARUN             

     Compound                     R.T. QIon  Response  Conc Unit   Qvalue
-------------------------------------------------------------------------
 53) 1-Methylnaphthalene          9.82  142   307389    36.0182 ug/ml     99
 56) Hexachlorocyclopentadiene    9.93  237    37398    24.0526 ug/ml     99
 57) 2,4,6-Trichlorophenol       10.00  196   118287    45.6325 ug/ml    100
 58) 2,4,5-Trichlorophenol       10.04  196   135693    49.2358 ug/ml     99
 60) Isosafrole                  10.02  162    27388     7.6111 ug/ml#    46
 61) 2-Chloronaphthalene         10.21  162   312185    33.3971 ug/ml     99
 62) 1-Chloronaphthalene         10.21  162   312185    41.0211 ug/ml    100
 63) 2-Nitroaniline              10.31   65   109145    51.2118 ug/ml     98
 65) Dimethylphthalate           10.48  163   431623    46.8432 ug/ml    100
 66) 1,3-Dinitrobenzene          10.53  168    76416    44.1317 ug/ml    100
 67) 2,6-Dinitrotoluene          10.57  165   112361    49.6252 ug/ml     97
 68) Acenaphthylene              10.65  152   560331    42.6614 ug/ml    100
 69) 3-Nitroaniline              10.73  138    84242    39.6220 ug/ml     97
 70) 2,4-Dinitrophenol           10.83  184    69486    73.6456 ug/ml#     1
 71) Acenaphthene                10.84  154   360557    44.8525 ug/ml     96
 72) 4-Nitrophenol               10.84   65    30827    21.9399 ug/ml     97
 73) 2,4-Dinitrotoluene          10.98  165   149439    53.0431 ug/ml     96
 75) Dibenzofuran                11.00  168   500126    44.1683 ug/ml     99
 76) 2,3,4,6-Tetrachlorophenol   11.10  232   111678    55.8699 ug/ml     99
 79) Diethylphthalate            11.18  149   462051    50.8656 ug/ml    100
 81) Fluorene                    11.35  166   434784    46.6965 ug/ml    100
 82) 4-Chlorophenyl Phenyl Ethe  11.30  204   197554    43.8443 ug/ml    100
 83) 4-Nitroaniline              11.36  138    65603    27.8554 ug/ml     90
 84) 5-Nitro-o-Toluidine         11.41  152     5195     2.0713 ug/ml#     1
 85) 1,2-Diphenylhydrazine       11.47   77   392934    45.4655 ug/ml     99
 88) 4,6-Dinitro-2-Methylphenol  11.41  198    99405    63.4052 ug/ml#    64
 89) n-Nitrosodiphenylamine      11.42  169   159878    19.9601 ug/ml     94
 91) Sym-Trinitrobenzene         11.83   75    16671    11.2975 ug/ml#    59
 94) Phorate                     11.83   75    16671     3.1722 ug/ml#    48
 95) 4-Bromophenyl Phenyl Ether  11.83  248   117222    46.1966 ug/ml     99
 96) Hexachlorobenzene           12.04  284   121422    44.8761 ug/ml     99
 97) Dimethoate                  11.83   87      681    Below Cal  #     1
 99) Pentachlorophenol           12.23  266   100151    62.6044 ug/ml     99
101) Pentachloronitrobenzene     12.23  237     2892     3.1508 ug/ml#    13
102) Disulfoton                  12.43   88    50187    10.8636 ug/ml#     4
103) Phenanthrene                12.43  178   639989    48.8908 ug/ml    100
104) Anthracene                  12.48  178   624553    46.4467 ug/ml    100
105) Carbazole                   12.65  167   602401    48.5282 ug/ml     98
107) Di-n-Butyl Phthalate        13.01  149   734619    48.9356 ug/ml    100
112) Fluoranthene                13.97  202   659459    48.3181 ug/ml     99
115) Pyrene                      14.30  202   674799    49.0348 ug/ml     99
121) Butyl Benzyl Phthalate      15.11  149   327380    52.0997 ug/ml     99
122) 3,3'-Dimethylbenzidine      15.13  212     4094    Below Cal  #     1
124) bis(2-Ethylhexyl)phthalate  15.95  149   459800    53.4549 ug/ml     99
126) Benzo[a]anthracene          16.04  228   596631    47.7953 ug/ml    100
127) Chrysene                    16.11  228   580191    47.9020 ug/ml     99
129) Di-n-Octyl Phthalate        16.90  149   770236    58.0041 ug/ml     99
131) Benzo[b]fluoranthene        17.94  252   566049    49.7225 ug/ml     92
132) Benzo[k]fluoranthene        17.98  252   521460    50.5705 ug/ml     99
133) Benzo[a]pyrene              18.66  252   484096    47.9699 ug/ml     99
135) Indeno[1,2,3-cd]pyrene      21.77  276   396363    49.6176 ug/ml     96
136) Dibenz[ah]anthracene        21.77  278   312681    46.7485 ug/ml     97
137) Benzo[ghi]perylene          22.67  276   304037    47.2299 ug/ml     97

--------------------------------------------------------------------------
(#) = qualifier out of range (m) = manual integration (+) = signals summed
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      Quantitation Report    (QT Reviewed)

  Data File : C:\MSDCHEM\1\DATA\072711\12M35881.D          Vial: 17
  Acq On    : 27 Jul 2011   6:23 pm                    Operator: CAA
  Sample    : L11070724-03 MSD                         Inst    : HPMS12
  Misc      : 1,1                                      Multiplr: 1.00
  MS Integration Params: RTEINT.P  
  Quant Time: Jul 28 10:36 2011              Quant Results File: MEGAMIX.RES

  Method       : C:\MSDCHEM\1\METHODS\MEGAMIX.M (RTE Integrator)
  Title        : OVD MSS01 8270/625 Initial Calibration 07/05/11
  Last Update  : Thu Jul 28 10:35:32 2011
  Response via : Initial Calibration
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      Quantitation Report    (QT Reviewed)

  Data File : C:\MSDCHEM\1\DATA\072711\12M35882.D          Vial: 18
  Acq On    : 27 Jul 2011   6:56 pm                    Operator: CAA
  Sample    : L11070724-04                             Inst    : HPMS12
  Misc      : 1,1                                      Multiplr: 1.00
  MS Integration Params: RTEINT.P  
Quant Time: Jul 28 10:36:05 2011           Quant Results File: MEGAMIX.RES

  Quant Method : C:\MSDCHEM\1\METHODS\MEGAMIX.M (RTE Integrator)
  Title        : OVD MSS01 8270/625 Initial Calibration 07/05/11
  Last Update  : Thu Jul 28 10:35:32 2011
  Response via : Initial Calibration
  DataAcq Meth : BNARUN             

Internal Standards                R.T. QIon  Response  Conc Units Dev(Min)
--------------------------------------------------------------------------
  1) 1,4-Dichlorobenzene-d4       7.700  152   143318    40.0000 ug/ml   0.000
 30) Naphthalene-d8               8.993  136   543261    40.0000 ug/ml   0.000
 54) Acenaphthene-d10            10.804  164   295647    40.0000 ug/ml   0.000
 87) Phenanthrene-d10            12.401  188   508573    40.0000 ug/ml   0.000
113) Chrysene-d12                16.066  240   485324    40.0000 ug/ml  -0.011
128) Perylene-d12                18.775  264   419498    40.0000 ug/ml  -0.011

System Monitoring Compounds                                       
  8) 2-Fluorophenol               6.445  112   175590    37.9600315 ug/ml   0.00  
  Spiked Amount    100.000   Range  21 - 100    Recovery   =   37.96% 
 12) Phenol-d5                    7.305   99   127214    23.4546598 ug/ml   0.00  
  Spiked Amount    100.000   Range  10 -  94    Recovery   =   23.45% 
 31) Nitrobenzene-d5              8.266   82   132006    27.1573085 ug/ml   0.00  
  Spiked Amount     50.000   Range  35 - 114    Recovery   =   54.31% 
 59) 2-Fluorobiphenyl            10.067  172   317002    29.2379963 ug/ml   0.00  
  Spiked Amount     50.000   Range  43 - 116    Recovery   =   58.48% 
 86) 2,4,6-Tribromophenol        11.627  330   109917    89.5239555 ug/ml   0.00  
  Spiked Amount    100.000   Range  10 - 123    Recovery   =   89.52% 
117) p-Terphenyl-d14             14.426  244   486914    47.4380476 ug/ml   0.00  
  Spiked Amount     50.000   Range  33 - 141    Recovery   =   94.88% 

Target Compounds                                                   Qvalue

--------------------------------------------------------------------------
(#) = qualifier out of range (m) = manual integration (+) = signals summed
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      Quantitation Report    (QT Reviewed)

  Data File : C:\MSDCHEM\1\DATA\072711\12M35882.D          Vial: 18
  Acq On    : 27 Jul 2011   6:56 pm                    Operator: CAA
  Sample    : L11070724-04                             Inst    : HPMS12
  Misc      : 1,1                                      Multiplr: 1.00
  MS Integration Params: RTEINT.P  
  Quant Time: Jul 28 10:36 2011              Quant Results File: MEGAMIX.RES

  Method       : C:\MSDCHEM\1\METHODS\MEGAMIX.M (RTE Integrator)
  Title        : OVD MSS01 8270/625 Initial Calibration 07/05/11
  Last Update  : Thu Jul 28 10:35:32 2011
  Response via : Initial Calibration
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      Quantitation Report    (QT Reviewed)

  Data File : C:\MSDCHEM\1\DATA\070511\12M35570.D          Vial: 2
  Acq On    :  5 Jul 2011   2:08 pm                    Operator: MDC/MES
  Sample    : WG369349-02 50PPM Megamix STD            Inst    : HPMS12
  Misc      : 1,1 STD45815                             Multiplr: 1.00
  MS Integration Params: RTEINT.P  

Quant Time: Jul 06 09:21:20 2011           Quant Results File: MEGAMIX.RES

  Quant Method : C:\MSDCHEM\1\METHODS\MEGAMIX.M (RTE Integrator)
  Title        : OVD MSS01 8270/625 Initial Calibration 07/05/11
  Last Update  : Wed Jul 06 09:20:52 2011
  Response via : Initial Calibration
  DataAcq Meth : BNARUN             

Internal Standards                R.T. QIon  Response  Conc Units Dev(Min)
--------------------------------------------------------------------------
  1) 1,4-Dichlorobenzene-d4       7.705  152   140354    40.0000 ug/ml   0.000
 30) Naphthalene-d8               8.998  136   542076    40.0000 ug/ml   0.000
 54) Acenaphthene-d10            10.809  164   299962    40.0000 ug/ml   0.000
 87) Phenanthrene-d10            12.406  188   528514    40.0000 ug/ml   0.000
113) Chrysene-d12                16.077  240   490383    40.0000 ug/ml   0.000
128) Perylene-d12                18.785  264   451095    40.0000 ug/ml   0.000

System Monitoring Compounds                                       
  8) 2-Fluorophenol               6.450  112   224163    46.6729006 ug/ml   0.00  
  Spiked Amount    100.000   Range  21 - 100    Recovery   =   46.67% 
 12) Phenol-d5                    7.305   99   261987    43.8998143 ug/ml   0.00  
  Spiked Amount    100.000   Range  10 -  94    Recovery   =   43.90% 
 31) Nitrobenzene-d5              8.272   82   238309    43.0254882 ug/ml   0.00  
  Spiked Amount     50.000   Range  35 - 114    Recovery   =   86.05% 
 59) 2-Fluorobiphenyl            10.072  172   525423    47.3333847 ug/ml   0.00  
  Spiked Amount     50.000   Range  43 - 116    Recovery   =   94.67% 
 86) 2,4,6-Tribromophenol        11.632  330    59666    47.4392751 ug/ml   0.00  
  Spiked Amount    100.000   Range  10 - 123    Recovery   =   47.44% 
117) p-Terphenyl-d14             14.431  244   495603    47.9873401 ug/ml   0.00  
  Spiked Amount     50.000   Range  33 - 141    Recovery   =   95.97% 

Target Compounds                                                   Qvalue
  2) 1,4-Dioxane                  4.51   88   101402    46.1409 ug/ml    100
  3) n-Nitrosodimethylamine       4.99   74   148156    43.1935 ug/ml     98
  4) Pyridine                     5.01   79   261916    43.0891 ug/ml     94
  5) 2-Picoline                   5.86   93   261641    44.3784 ug/ml     98
  6) n-Nitrosomethylethylamine    5.99   88   113991    43.7550 ug/ml     94
  7) Methyl Methanesulfonate      6.29   80   113478    41.7578 ug/ml     98
  9) n-Nitrosodiethylamine        6.69  102   117292    45.5406 ug/ml     97
 10) Ethyl Methanesulfonate       6.95   79   161649    41.4448 ug/ml     93
 11) Aniline                      7.40   93   396900    47.2642 ug/ml     86
 13) Phenol                       7.32   94   281766    43.1495 ug/ml     96
 14) bis(2-Chloroethyl)ether      7.42   63   167038    40.6937 ug/ml     70
 15) Pentachloroethane            7.43  167    83609    48.7880 ug/ml     96
 16) 2-Chlorophenol               7.53  128   245042    47.1530 ug/ml     93
 17) 1,3-Dichlorobenzene          7.68  146   264241    48.1558 ug/ml     96
 18) 1,4-Dichlorobenzene          7.72  146   266744    48.0813 ug/ml     97
 19) Benzyl Alcohol               7.82  108   156311    45.4855 ug/ml     88
 20) 1,2-Dichlorobenzene          7.92  146   240850    47.3821 ug/ml     97
 21) 2-Methylphenol               7.92  107   181287    43.7847 ug/ml     97
 22) bis(2-Chloroisopropyl)ethe   7.96   45   305826    37.4865 ug/ml     89
 23) 3-,4-Methylphenol            8.05  107   246568    44.7592 ug/ml     97
 24) n-Nitrosopyrrolidine         8.10  100   112374    45.5478 ug/ml     79
 25) n-Nitrosodipropylamine       8.10   70   143087    39.4484 ug/ml     94
 26) Acetophenone                 8.11  105   284664    45.4130 ug/ml     93
 27) n-Nitrosomorpholine          8.11   56   117346    41.6544 ug/ml     93
 28) o-Toluidine                  8.15  106   354535    44.0422 ug/ml     98
 29) Hexachloroethane             8.23  117    96374    46.3275 ug/ml     90
 32) Nitrobenzene                 8.29   77   221973    43.1299 ug/ml     89
 33) n-Nitrosopiperidine          8.44  114   116757    45.9296 ug/ml     82
 34) Isophorone                   8.51   82   414099    42.5556 ug/ml     94
 35) 2-Nitrophenol                8.61  139   136213    51.1735 ug/ml     86
 36) 2,4-Dimethylphenol           8.58  122   214960    46.3934 ug/ml     96
 37) 0,0,0-Triethyl Phosphoroth   8.68  198    86843    49.2020 ug/ml     89
 38) bis(2-Chloroethoxy)methane   8.68   93   307549    44.1588 ug/ml     99
-------------------------------------------------------------------------
(#) = qualifier out of range (m) = manual integration
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      Quantitation Report    (QT Reviewed)

  Data File : C:\MSDCHEM\1\DATA\070511\12M35570.D          Vial: 2
  Acq On    :  5 Jul 2011   2:08 pm                    Operator: MDC/MES
  Sample    : WG369349-02 50PPM Megamix STD            Inst    : HPMS12
  Misc      : 1,1 STD45815                             Multiplr: 1.00
  MS Integration Params: RTEINT.P  

Quant Time: Jul 06 09:21:20 2011           Quant Results File: MEGAMIX.RES

  Quant Method : C:\MSDCHEM\1\METHODS\MEGAMIX.M (RTE Integrator)
  Title        : OVD MSS01 8270/625 Initial Calibration 07/05/11
  Last Update  : Wed Jul 06 09:20:52 2011
  Response via : Initial Calibration
  DataAcq Meth : BNARUN             

     Compound                     R.T. QIon  Response  Conc Unit   Qvalue
-------------------------------------------------------------------------
 39) Benzoic Acid                 8.61  105    18785m    6.9818 ug/ml       
 40) 2,4-Dichlorophenol           8.84  162   187940    49.2233 ug/ml     96
 41) a,a-Dimethylphenethylamine   8.83   58   577397m   49.0921 ug/ml       
 42) 1,2,4-Trichlorobenzene       8.94  180   217826    50.0000 ug/ml     99
 43) Naphthalene                  9.02  128   701866    47.0527 ug/ml     98
 44) 4-Chloroaniline              9.05  127   295378    44.2789 ug/ml     93
 45) 2,6-Dichlorophenol           9.07  162   191512    49.7553 ug/ml     96
 46) Hexachloropropene            9.14  213   113041    50.4572 ug/ml     99
 47) Hexachlorobutadiene          9.17  225   105797    48.3950 ug/ml    100
 48) n-Nitrosodi-n-Butylamine     9.37   84   176671    40.9487 ug/ml     95
 49) p-Phenylenediamine           9.39  108    46374    28.9898 ug/ml     94
 50) 4-Chloro-3-Methylphenol      9.49  107   193825    45.6308 ug/ml     91
 51) Safrole                      9.59  162   180050    49.2307 ug/ml     93
 52) 2-Methylnaphthalene          9.71  142   450880    47.7735 ug/ml     98
 53) 1-Methylnaphthalene          9.83  142   433692    47.8761 ug/ml     97
 55) 1,2,4,5-Tetrachlorobenzene   9.92  216   188588    47.3800 ug/ml     99
 56) Hexachlorocyclopentadiene    9.93  237    81500    42.5702 ug/ml     99
 57) 2,4,6-Trichlorophenol       10.00  196   136313    49.4641 ug/ml    100
 58) 2,4,5-Trichlorophenol       10.05  196   144219    48.6818 ug/ml    100
 60) Isosafrole                  10.10  162   186977    47.8820 ug/ml     93
 61) 2-Chloronaphthalene         10.22  162   476273    47.4951 ug/ml     97
 62) 1-Chloronaphthalene         10.26  162   391011    47.8248 ug/ml     96
 63) 2-Nitroaniline              10.31   65   116051    42.9409 ug/ml     80
 64) 1,4-Naphthoquinone          10.38  158   162431    49.6130 ug/ml     87
 65) Dimethylphthalate           10.48  163   471534    47.5099 ug/ml    100
 66) 1,3-Dinitrobenzene          10.53  168    92361    55.7921 ug/ml#    76
 67) 2,6-Dinitrotoluene          10.57  165   118207    50.6885 ug/ml     84
 68) Acenaphthylene              10.66  152   672898    47.5198 ug/ml     99
 69) 3-Nitroaniline              10.73  138   107298    48.0988 ug/ml     86
 70) 2,4-Dinitrophenol           10.84  184    37183    47.7396 ug/ml     91
 71) Acenaphthene                10.85  154   410848    47.1773 ug/ml     99
 72) 4-Nitrophenol               10.84   65    77411    41.6951 ug/ml     79
 73) 2,4-Dinitrotoluene          10.99  165   151921    54.1092 ug/ml     82
 74) Pentachlorobenzene          11.02  250   170545    47.8412 ug/ml     97
 75) Dibenzofuran                11.00  168   579983    47.8610 ug/ml     97
 76) 2,3,4,6-Tetrachlorophenol   11.10  232   106678    48.7497 ug/ml     98
 77) 1-Naphthylamine             11.08  143   126344    22.5201 ug/ml     96
 78) 2-Naphthylamine             11.15  143    34491     9.7616 ug/ml     96
 79) Diethylphthalate            11.19  149   471825    47.0578 ug/ml     99
 80) Thionazin                   11.28  107    75370    44.1241 ug/ml     95
 81) Fluorene                    11.36  166   472386    47.5165 ug/ml     99
 82) 4-Chlorophenyl Phenyl Ethe  11.31  204   230246    48.2399 ug/ml     95
 83) 4-Nitroaniline              11.37  138   128605    52.5337 ug/ml     82
 84) 5-Nitro-o-Toluidine         11.36  152   126447    49.5777 ug/ml#    84
 85) 1,2-Diphenylhydrazine       11.48   77   462983    40.7720 ug/ml     89
 88) 4,6-Dinitro-2-Methylphenol  11.41  198    74133    62.3545 ug/ml     71
 89) n-Nitrosodiphenylamine      11.43  169   418797    46.5721 ug/ml     98
 90) Sulfotepp                   11.63  322    76503    44.9797 ug/ml     89
 91) Sym-Trinitrobenzene         11.71   75    95371    56.6074 ug/ml#    89
 92) Diallate                    11.75   86   162085    40.3108 ug/ml#    83
 93) Phenacetin                  11.74  108   224565    44.4362 ug/ml     96
 94) Phorate                     11.77   75   287976    40.0146 ug/ml#    90
 95) 4-Bromophenyl Phenyl Ether  11.83  248   130573    46.2208 ug/ml     97
 96) Hexachlorobenzene           12.05  284   136865    44.9993 ug/ml     98
-------------------------------------------------------------------------
(#) = qualifier out of range (m) = manual integration
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      Quantitation Report    (QT Reviewed)

  Data File : C:\MSDCHEM\1\DATA\070511\12M35570.D          Vial: 2
  Acq On    :  5 Jul 2011   2:08 pm                    Operator: MDC/MES
  Sample    : WG369349-02 50PPM Megamix STD            Inst    : HPMS12
  Misc      : 1,1 STD45815                             Multiplr: 1.00
  MS Integration Params: RTEINT.P  

Quant Time: Jul 06 09:21:20 2011           Quant Results File: MEGAMIX.RES

  Quant Method : C:\MSDCHEM\1\METHODS\MEGAMIX.M (RTE Integrator)
  Title        : OVD MSS01 8270/625 Initial Calibration 07/05/11
  Last Update  : Wed Jul 06 09:20:52 2011
  Response via : Initial Calibration
  DataAcq Meth : BNARUN             

     Compound                     R.T. QIon  Response  Conc Unit   Qvalue
-------------------------------------------------------------------------
 97) Dimethoate                  11.98   87   159658    41.1070 ug/ml     97
 98) 4-Aminobiphenyl             12.13  169   306181    43.4986 ug/ml     99
 99) Pentachlorophenol           12.23  266    80336    44.2793 ug/ml     98
100) Pronamide                   12.17  173   213775    47.7702 ug/ml     99
101) Pentachloronitrobenzene     12.32  237    48197    47.6517 ug/ml     97
102) Disulfoton                  12.35   88   252825    41.2647 ug/ml    100
103) Phenanthrene                12.43  178   674544    46.5312 ug/ml    100
104) Anthracene                  12.49  178   697440    46.8975 ug/ml    100
105) Carbazole                   12.65  167   654532    48.2058 ug/ml     92
106) Parathion Methyl            12.82  109   147884    51.9904 ug/ml     94
107) Di-n-Butyl Phthalate        13.01  149   804519    46.9300 ug/ml     99
108) Parathion Ethyl             13.30   97    90220    48.9594 ug/ml#    93
109) 4-Nitroquinoline 1-Oxide    13.39  190    47404    50.4684 ug/ml#    86
110) Methapyrilene               13.45   58   149411    33.4425 ug/ml     94
111) Isodrin                     13.80  193    74256    46.2811 ug/ml     98
112) Fluoranthene                13.97  202   702987    46.6851 ug/ml     96
114) Benzidine                   14.08  184    50149    21.2317 ug/ml    100
115) Pyrene                      14.30  202   713118    49.8047 ug/ml    100
116) Aramite                     14.35  185    44470    55.0260 ug/ml     97
118) p-(Dimethylamino)azobenzen  14.64  225   156645    50.2867 ug/ml#    85
119) Chlorobenzilate             14.69  251   205665    49.0526 ug/ml     96
120) Famphur                     15.09  218    16293    50.0000 ug/ml#    20
121) Butyl Benzyl Phthalate      15.11  149   336017    49.8531 ug/ml     89
122) 3,3'-Dimethylbenzidine      15.12  212   300290    33.8322 ug/ml     97
123) 2-Acetylaminofluorene       15.54  181   287387    53.3931 ug/ml     99
124) bis(2-Ethylhexyl)phthalate  15.95  149   466841    48.9795 ug/ml     99
125) 3,3'-Dichlorobenzidine      15.96  252   183616    47.3611 ug/ml     99
126) Benzo[a]anthracene          16.05  228   641370    48.2169 ug/ml     99
127) Chrysene                    16.12  228   623839    48.2304 ug/ml     99
129) Di-n-Octyl Phthalate        16.91  149   792600    49.8966 ug/ml     91
130) 7,12-Dimethylbenz[a]anthra  17.95  256   292469    47.2823 ug/ml     95
131) Benzo[b]fluoranthene        17.94  252   604352    44.6567 ug/ml     94
132) Benzo[k]fluoranthene        17.99  252   567472    47.2129 ug/ml     97
133) Benzo[a]pyrene              18.66  252   581219    48.5668 ug/ml     97
134) 3-Methylcholanthrene        19.52  268   299849    45.6384 ug/ml     98
135) Indeno[1,2,3-cd]pyrene      21.78  276   505543    43.2388 ug/ml     96
136) Dibenz[ah]anthracene        21.77  278   421694    43.0237 ug/ml     98
137) Benzo[ghi]perylene          22.68  276   400576    42.8073 ug/ml     99

--------------------------------------------------------------------------
(#) = qualifier out of range (m) = manual integration (+) = signals summed
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      Quantitation Report    (QT Reviewed)

  Data File : C:\MSDCHEM\1\DATA\070511\12M35570.D          Vial: 2
  Acq On    :  5 Jul 2011   2:08 pm                    Operator: MDC/MES
  Sample    : WG369349-02 50PPM Megamix STD            Inst    : HPMS12
  Misc      : 1,1 STD45815                             Multiplr: 1.00
  MS Integration Params: RTEINT.P  
  Quant Time: Jul  6 13:09 2011              Quant Results File: MEGAMIX.RES

  Method       : C:\MSDCHEM\1\METHODS\MEGAMIX.M (RTE Integrator)
  Title        : OVD MSS01 8270/625 Initial Calibration 07/05/11
  Last Update  : Wed Jul 06 13:20:07 2011
  Response via : Initial Calibration
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Quantitation Report (Qedit)

  Data File : C:\MSDCHEM\1\DATA\070511\12M35570.D          Vial: 2
  Acq On    :  5 Jul 2011   2:08 pm                    Operator: MDC/MES
  Sample    : WG369349-02 50PPM Megamix STD            Inst    : HPMS12
  Misc      : 1,1 STD45815                             Multiplr: 1.00
  MS Integration Params: RTEINT.P  
  Quant Time: Jul  6  9:21 2011              Quant Results File: temp.res

  Method       : C:\MSDCHEM\1\METHODS\MEGAMIX.M (RTE Integrator)
  Title        : OVD MSS01 8270/625 Initial Calibration 07/05/11
  Last Update  : Wed Jul 06 09:27:43 2011
  Response via : Single Level Calibration
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(39)  Benzoic Acid
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Quantitation Report (Qedit)

  Data File : C:\MSDCHEM\1\DATA\070511\12M35570.D          Vial: 2
  Acq On    :  5 Jul 2011   2:08 pm                    Operator: MDC/MES
  Sample    : WG369349-02 50PPM Megamix STD            Inst    : HPMS12
  Misc      : 1,1 STD45815                             Multiplr: 1.00
  MS Integration Params: RTEINT.P  
  Quant Time: Jul  6 13:09 2011              Quant Results File: temp.res

  Method       : C:\MSDCHEM\1\METHODS\MEGAMIX.M (RTE Integrator)
  Title        : OVD MSS01 8270/625 Initial Calibration 07/05/11
  Last Update  : Wed Jul 06 09:27:43 2011
  Response via : Single Level Calibration
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(39)  Benzoic Acid
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Analyst: 07/07/2011 11:19 Supervisor: 07/07/2011 12:40

#2 - Data system splits the peak incorrectly or integrates a false peak as a rider peak
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Quantitation Report (Qedit)

  Data File : C:\MSDCHEM\1\DATA\070511\12M35570.D          Vial: 2
  Acq On    :  5 Jul 2011   2:08 pm                    Operator: MDC/MES
  Sample    : WG369349-02 50PPM Megamix STD            Inst    : HPMS12
  Misc      : 1,1 STD45815                             Multiplr: 1.00
  MS Integration Params: RTEINT.P  
  Quant Time: Jul  6 13:09 2011              Quant Results File: temp.res

  Method       : C:\MSDCHEM\1\METHODS\MEGAMIX.M (RTE Integrator)
  Title        : OVD MSS01 8270/625 Initial Calibration 07/05/11
  Last Update  : Wed Jul 06 09:27:43 2011
  Response via : Multiple Level Calibration
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(41)  a,a-Dimethylphenethylamine
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Quantitation Report (Qedit)

  Data File : C:\MSDCHEM\1\DATA\070511\12M35570.D          Vial: 2
  Acq On    :  5 Jul 2011   2:08 pm                    Operator: MDC/MES
  Sample    : WG369349-02 50PPM Megamix STD            Inst    : HPMS12
  Misc      : 1,1 STD45815                             Multiplr: 1.00
  MS Integration Params: RTEINT.P  
  Quant Time: Jul  6 13:09 2011              Quant Results File: temp.res

  Method       : C:\MSDCHEM\1\METHODS\MEGAMIX.M (RTE Integrator)
  Title        : OVD MSS01 8270/625 Initial Calibration 07/05/11
  Last Update  : Wed Jul 06 09:27:43 2011
  Response via : Multiple Level Calibration
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(41)  a,a-Dimethylphenethylamine
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Analyst: 07/07/2011 11:19 Supervisor: 07/07/2011 12:40

#2 - Data system splits the peak incorrectly or integrates a false peak as a rider peak
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      Quantitation Report    (QT Reviewed)

  Data File : C:\MSDCHEM\1\DATA\070511\12M35571.D          Vial: 3
  Acq On    :  5 Jul 2011   3:15 pm                    Operator: MDC/MES
  Sample    : WG369349-03 3PPM Megamix STD             Inst    : HPMS12
  Misc      : 1,1 STD45815                             Multiplr: 1.00
  MS Integration Params: RTEINT.P  

Quant Time: Jul 06 09:21:20 2011           Quant Results File: MEGAMIX.RES

  Quant Method : C:\MSDCHEM\1\METHODS\MEGAMIX.M (RTE Integrator)
  Title        : OVD MSS01 8270/625 Initial Calibration 07/05/11
  Last Update  : Wed Jul 06 09:20:52 2011
  Response via : Initial Calibration
  DataAcq Meth : BNARUN             

Internal Standards                R.T. QIon  Response  Conc Units Dev(Min)
--------------------------------------------------------------------------
  1) 1,4-Dichlorobenzene-d4       7.705  152   140315    40.0000 ug/ml   0.000
 30) Naphthalene-d8               8.998  136   511095    40.0000 ug/ml   0.000
 54) Acenaphthene-d10            10.809  164   275198    40.0000 ug/ml   0.000
 87) Phenanthrene-d10            12.401  188   474875    40.0000 ug/ml   0.000
113) Chrysene-d12                16.071  240   455396    40.0000 ug/ml   0.000
128) Perylene-d12                18.774  264   415196    40.0000 ug/ml  -0.011

System Monitoring Compounds                                       
  8) 2-Fluorophenol               6.450  112    14603     3.0413307 ug/ml   0.00  
  Spiked Amount    100.000   Range  21 - 100    Recovery   =    3.04%#
 12) Phenol-d5                    7.305   99    17829     2.9883442 ug/ml   0.00  
  Spiked Amount    100.000   Range  10 -  94    Recovery   =    2.99%#
 31) Nitrobenzene-d5              8.272   82    15607     2.9885694 ug/ml   0.00  
  Spiked Amount     50.000   Range  35 - 114    Recovery   =    5.98%#
 59) 2-Fluorobiphenyl            10.067  172    36017     3.5366085 ug/ml   0.00  
  Spiked Amount     50.000   Range  43 - 116    Recovery   =    7.07%#
 86) 2,4,6-Tribromophenol        11.627  330     3201     2.7740722 ug/ml   0.00  
  Spiked Amount    100.000   Range  10 - 123    Recovery   =    2.77%#
117) p-Terphenyl-d14             14.426  244    33199     3.4614969 ug/ml   0.00  
  Spiked Amount     50.000   Range  33 - 141    Recovery   =    6.92%#

Target Compounds                                                   Qvalue
  2) 1,4-Dioxane                  4.52   88     5326     2.4242 ug/ml     98
  3) n-Nitrosodimethylamine       5.00   74     8891     2.5928 ug/ml#    99
  4) Pyridine                     5.02   79    16509     2.7167 ug/ml     97
  5) 2-Picoline                   5.87   93    17127     2.9058 ug/ml     93
  6) n-Nitrosomethylethylamine    5.99   88     6980     2.6800 ug/ml     95
  7) Methyl Methanesulfonate      6.29   80     7559     2.7823 ug/ml     99
  9) n-Nitrosodiethylamine        6.68  102     7353     2.8557 ug/ml     94
 10) Ethyl Methanesulfonate       6.95   79    11020     2.8262 ug/ml     94
 11) Aniline                      7.40   93    24412     2.9079 ug/ml     90
 13) Phenol                       7.32   94    19900     3.0483 ug/ml     93
 14) bis(2-Chloroethyl)ether      7.42   63    11715     2.8548 ug/ml     58
 15) Pentachloroethane            7.43  167     5648     3.2967 ug/ml     95
 16) 2-Chlorophenol               7.52  128    15998     3.0793 ug/ml     92
 17) 1,3-Dichlorobenzene          7.67  146    18348     3.3447 ug/ml     96
 18) 1,4-Dichlorobenzene          7.72  146    18819     3.3931 ug/ml     99
 19) Benzyl Alcohol               7.81  108     9756     2.8397 ug/ml     90
 20) 1,2-Dichlorobenzene          7.91  146    17432     3.4303 ug/ml     95
 21) 2-Methylphenol               7.91  107    12518     3.0242 ug/ml     95
 22) bis(2-Chloroisopropyl)ethe   7.96   45    21850     2.6790 ug/ml     95
 23) 3-,4-Methylphenol            8.04  107    16086     2.9209 ug/ml     96
 24) n-Nitrosopyrrolidine         8.08  100     7448     3.0197 ug/ml     95
 25) n-Nitrosodipropylamine       8.09   70    10741     2.9621 ug/ml     99
 26) Acetophenone                 8.10  105    20724     3.3071 ug/ml     92
 27) n-Nitrosomorpholine          8.10   56     8943     3.1754 ug/ml     97
 28) o-Toluidine                  8.14  106    24261     3.0147 ug/ml     98
 29) Hexachloroethane             8.23  117     6215     2.9884 ug/ml     93
 32) Nitrobenzene                 8.29   77    14556     2.9997 ug/ml     92
 33) n-Nitrosopiperidine          8.43  114     7395     3.0854 ug/ml     85
 34) Isophorone                   8.50   82    27362     2.9824 ug/ml     96
 35) 2-Nitrophenol                8.61  139     7791     3.1044 ug/ml     84
 36) 2,4-Dimethylphenol           8.58  122    14134     3.2354 ug/ml     95
 37) 0,0,0-Triethyl Phosphoroth   8.68  198     6013     3.6132 ug/ml     89
 38) bis(2-Chloroethoxy)methane   8.68   93    21267     3.2387 ug/ml     99
-------------------------------------------------------------------------
(#) = qualifier out of range (m) = manual integration
12M35571.D  MEGAMIX.M      Thu Jul 07 09:59:02 2011      Page 1
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      Quantitation Report    (QT Reviewed)

  Data File : C:\MSDCHEM\1\DATA\070511\12M35571.D          Vial: 3
  Acq On    :  5 Jul 2011   3:15 pm                    Operator: MDC/MES
  Sample    : WG369349-03 3PPM Megamix STD             Inst    : HPMS12
  Misc      : 1,1 STD45815                             Multiplr: 1.00
  MS Integration Params: RTEINT.P  

Quant Time: Jul 06 09:21:20 2011           Quant Results File: MEGAMIX.RES

  Quant Method : C:\MSDCHEM\1\METHODS\MEGAMIX.M (RTE Integrator)
  Title        : OVD MSS01 8270/625 Initial Calibration 07/05/11
  Last Update  : Wed Jul 06 09:20:52 2011
  Response via : Initial Calibration
  DataAcq Meth : BNARUN             

     Compound                     R.T. QIon  Response  Conc Unit   Qvalue
-------------------------------------------------------------------------
 40) 2,4-Dichlorophenol           8.83  162    12097     3.3604 ug/ml     95
 41) a,a-Dimethylphenethylamine   8.78   58    29880     2.6945 ug/ml#    93
 42) 1,2,4-Trichlorobenzene       8.94  180    15062     3.6669 ug/ml     97
 43) Naphthalene                  9.02  128    49298     3.5052 ug/ml     98
 44) 4-Chloroaniline              9.05  127    18477     2.9377 ug/ml     93
 45) 2,6-Dichlorophenol           9.07  162    12139     3.3449 ug/ml#    95
 46) Hexachloropropene            9.13  213     6237     2.9527 ug/ml     96
 47) Hexachlorobutadiene          9.17  225     7163     3.4752 ug/ml     97
 48) n-Nitrosodi-n-Butylamine     9.36   84    11500     2.8270 ug/ml#    82
 49) p-Phenylenediamine           9.39  108     4575     3.0333 ug/ml     89
 50) 4-Chloro-3-Methylphenol      9.48  107    12022     3.0018 ug/ml     92
 51) Safrole                      9.58  162    11506     3.3368 ug/ml     92
 52) 2-Methylnaphthalene          9.71  142    30906     3.4732 ug/ml     99
 53) 1-Methylnaphthalene          9.83  142    29760     3.4844 ug/ml     98
 55) 1,2,4,5-Tetrachlorobenzene   9.92  216    13047     3.5728 ug/ml     99
 56) Hexachlorocyclopentadiene    9.93  237     1883     1.0721 ug/ml#    89
 57) 2,4,6-Trichlorophenol       10.00  196     7521     2.9747 ug/ml     97
 58) 2,4,5-Trichlorophenol       10.04  196     8150     2.9986 ug/ml     99
 60) Isosafrole                  10.10  162    11611     3.2410 ug/ml     91
 61) 2-Chloronaphthalene         10.22  162    31664     3.4418 ug/ml     95
 62) 1-Chloronaphthalene         10.25  162    26164     3.4881 ug/ml     95
 63) 2-Nitroaniline              10.31   65     6624     2.6716 ug/ml     86
 64) 1,4-Naphthoquinone          10.38  158     9770     3.2527 ug/ml     88
 65) Dimethylphthalate           10.47  163    30746     3.3766 ug/ml     97
 66) 1,3-Dinitrobenzene          10.53  168     4783     3.1492 ug/ml#    80
 67) 2,6-Dinitrotoluene          10.57  165     6839     3.1965 ug/ml     85
 68) Acenaphthylene              10.66  152    45887     3.5321 ug/ml     97
 69) 3-Nitroaniline              10.73  138     7345     3.5888 ug/ml#    89
 71) Acenaphthene                10.84  154    27682     3.4647 ug/ml     99
 72) 4-Nitrophenol               10.83   65     3742     2.1969 ug/ml     92
 73) 2,4-Dinitrotoluene          10.98  165     8173     3.1729 ug/ml     83
 74) Pentachlorobenzene          11.02  250    11389     3.4823 ug/ml#    95
 75) Dibenzofuran                11.00  168    39292     3.5342 ug/ml     95
 76) 2,3,4,6-Tetrachlorophenol   11.10  232     4367     2.1752 ug/ml     94
 77) 1-Naphthylamine             11.07  143    26332     5.1159 ug/ml#    88
 78) 2-Naphthylamine             11.14  143    25901     7.9901 ug/ml#    80
 79) Diethylphthalate            11.18  149    30135     3.2760 ug/ml     98
 80) Thionazin                   11.28  107     4373     2.7905 ug/ml     95
 81) Fluorene                    11.35  166    32183     3.5285 ug/ml     98
 82) 4-Chlorophenyl Phenyl Ethe  11.31  204    14601     3.3344 ug/ml     94
 83) 4-Nitroaniline              11.36  138     7248     3.2272 ug/ml     86
 84) 5-Nitro-o-Toluidine         11.35  152     8294     3.5446 ug/ml     89
 85) 1,2-Diphenylhydrazine       11.47   77    29135     2.7966 ug/ml     91
 88) 4,6-Dinitro-2-Methylphenol  11.40  198      483     0.4521 ug/ml#     1
 89) n-Nitrosodiphenylamine      11.42  169    27082     3.3518 ug/ml     95
 90) Sulfotepp                   11.63  322     4843     3.1691 ug/ml     88
 91) Sym-Trinitrobenzene         11.70   75     3282     2.1681 ug/ml     89
 92) Diallate                    11.74   86    10585     2.9299 ug/ml     86
 93) Phenacetin                  11.73  108    12919     2.8451 ug/ml     95
 94) Phorate                     11.77   75    18287     2.8280 ug/ml#    93
 95) 4-Bromophenyl Phenyl Ether  11.83  248     8152     3.2116 ug/ml     95
 96) Hexachlorobenzene           12.04  284     9115     3.3354 ug/ml     93
 97) Dimethoate                  11.97   87    11479     3.2893 ug/ml     97
 98) 4-Aminobiphenyl             12.13  169    20673     3.2687 ug/ml     93
-------------------------------------------------------------------------
(#) = qualifier out of range (m) = manual integration
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      Quantitation Report    (QT Reviewed)

  Data File : C:\MSDCHEM\1\DATA\070511\12M35571.D          Vial: 3
  Acq On    :  5 Jul 2011   3:15 pm                    Operator: MDC/MES
  Sample    : WG369349-03 3PPM Megamix STD             Inst    : HPMS12
  Misc      : 1,1 STD45815                             Multiplr: 1.00
  MS Integration Params: RTEINT.P  

Quant Time: Jul 06 09:21:20 2011           Quant Results File: MEGAMIX.RES

  Quant Method : C:\MSDCHEM\1\METHODS\MEGAMIX.M (RTE Integrator)
  Title        : OVD MSS01 8270/625 Initial Calibration 07/05/11
  Last Update  : Wed Jul 06 09:20:52 2011
  Response via : Initial Calibration
  DataAcq Meth : BNARUN             

     Compound                     R.T. QIon  Response  Conc Unit   Qvalue
-------------------------------------------------------------------------
 99) Pentachlorophenol           12.22  266      789     0.4840 ug/ml#    64
100) Pronamide                   12.17  173    12386     3.0804 ug/ml     97
101) Pentachloronitrobenzene     12.31  237     2698     2.9688 ug/ml     97
102) Disulfoton                  12.34   88    15021     2.7286 ug/ml     99
103) Phenanthrene                12.43  178    44569     3.4217 ug/ml     98
104) Anthracene                  12.48  178    45487     3.4041 ug/ml     99
105) Carbazole                   12.64  167    40522     3.3215 ug/ml     91
106) Parathion Methyl            12.82  109     7806     3.0543 ug/ml     93
107) Di-n-Butyl Phthalate        13.00  149    48819     3.1694 ug/ml     99
108) Parathion Ethyl             13.29   97     4390     2.6514 ug/ml     93
109) 4-Nitroquinoline 1-Oxide    13.45  190      188     0.2228 ug/ml#    19
110) Methapyrilene               13.45   58     9695     2.4151 ug/ml     93
111) Isodrin                     13.80  193     4616     3.2020 ug/ml     85
112) Fluoranthene                13.97  202    46297     3.4218 ug/ml     94
114) Benzidine                   14.07  184    17164     7.8250 ug/ml    100
115) Pyrene                      14.29  202    47170     3.5475 ug/ml     97
116) Aramite                     14.34  185     2087     2.7808 ug/ml#    88
118) p-(Dimethylamino)azobenzen  14.64  225     8404     2.9052 ug/ml#    87
119) Chlorobenzilate             14.68  251    12117     3.1120 ug/ml     94
120) Famphur                     15.08  218    15286    50.5137 ug/ml#     1
121) Butyl Benzyl Phthalate      15.11  149    21304     3.4036 ug/ml     91
122) 3,3'-Dimethylbenzidine      15.12  212    45683     5.5423 ug/ml#    95
123) 2-Acetylaminofluorene       15.53  181    11334     2.2675 ug/ml     97
124) bis(2-Ethylhexyl)phthalate  15.95  149    27381     3.0934 ug/ml     98
125) 3,3'-Dichlorobenzidine      15.95  252    14366     3.9902 ug/ml     96
126) Benzo[a]anthracene          16.04  228    42260     3.4211 ug/ml     97
127) Chrysene                    16.11  228    41344     3.4420 ug/ml     97
129) Di-n-Octyl Phthalate        16.90  149    41680     2.8508 ug/ml#    91
130) 7,12-Dimethylbenz[a]anthra  17.93  256    17887     3.1417 ug/ml     94
131) Benzo[b]fluoranthene        17.93  252    40913     3.2845 ug/ml     89
132) Benzo[k]fluoranthene        17.97  252    35032     3.1666 ug/ml     95
133) Benzo[a]pyrene              18.65  252    34174     3.1025 ug/ml     86
134) 3-Methylcholanthrene        19.51  268    16290     2.6938 ug/ml#    79
135) Indeno[1,2,3-cd]pyrene      21.74  276    26733     2.4841 ug/ml     91
136) Dibenz[ah]anthracene        21.74  278    21878     2.4251 ug/ml     92
137) Benzo[ghi]perylene          22.65  276    21311     2.4743 ug/ml     92

--------------------------------------------------------------------------
(#) = qualifier out of range (m) = manual integration (+) = signals summed
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      Quantitation Report    (QT Reviewed)

  Data File : C:\MSDCHEM\1\DATA\070511\12M35571.D          Vial: 3
  Acq On    :  5 Jul 2011   3:15 pm                    Operator: MDC/MES
  Sample    : WG369349-03 3PPM Megamix STD             Inst    : HPMS12
  Misc      : 1,1 STD45815                             Multiplr: 1.00
  MS Integration Params: RTEINT.P  
  Quant Time: Jul  6  9:21 2011              Quant Results File: MEGAMIX.RES

  Method       : C:\MSDCHEM\1\METHODS\MEGAMIX.M (RTE Integrator)
  Title        : OVD MSS01 8270/625 Initial Calibration 07/05/11
  Last Update  : Wed Jul 06 13:20:07 2011
  Response via : Initial Calibration
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      Quantitation Report    (QT Reviewed)

  Data File : C:\MSDCHEM\1\DATA\070511\12M35573.D          Vial: 4
  Acq On    :  5 Jul 2011   4:24 pm                    Operator: MDC/MES
  Sample    : WG369349-04 10PPM Megamix STD            Inst    : HPMS12
  Misc      : 1,1 STD45815                             Multiplr: 1.00
  MS Integration Params: RTEINT.P  

Quant Time: Jul 06 09:21:22 2011           Quant Results File: MEGAMIX.RES

  Quant Method : C:\MSDCHEM\1\METHODS\MEGAMIX.M (RTE Integrator)
  Title        : OVD MSS01 8270/625 Initial Calibration 07/05/11
  Last Update  : Wed Jul 06 09:20:52 2011
  Response via : Initial Calibration
  DataAcq Meth : BNARUN             

Internal Standards                R.T. QIon  Response  Conc Units Dev(Min)
--------------------------------------------------------------------------
  1) 1,4-Dichlorobenzene-d4       7.705  152   153244    40.0000 ug/ml   0.000
 30) Naphthalene-d8               8.998  136   568199    40.0000 ug/ml   0.000
 54) Acenaphthene-d10            10.809  164   318248    40.0000 ug/ml   0.000
 87) Phenanthrene-d10            12.401  188   557751    40.0000 ug/ml   0.000
113) Chrysene-d12                16.071  240   548632    40.0000 ug/ml   0.000
128) Perylene-d12                18.780  264   513707    40.0000 ug/ml   0.000

System Monitoring Compounds                                       
  8) 2-Fluorophenol               6.450  112    49503     9.4400370 ug/ml   0.00  
  Spiked Amount    100.000   Range  21 - 100    Recovery   =    9.44%#
 12) Phenol-d5                    7.305   99    59697     9.1617147 ug/ml   0.00  
  Spiked Amount    100.000   Range  10 -  94    Recovery   =    9.16%#
 31) Nitrobenzene-d5              8.272   82    51622     8.8915997 ug/ml   0.00  
  Spiked Amount     50.000   Range  35 - 114    Recovery   =   17.78%#
 59) 2-Fluorobiphenyl            10.067  172   127076    10.7900281 ug/ml   0.00  
  Spiked Amount     50.000   Range  43 - 116    Recovery   =   21.58%#
 86) 2,4,6-Tribromophenol        11.627  330    13866    10.3911323 ug/ml   0.00  
  Spiked Amount    100.000   Range  10 - 123    Recovery   =   10.39% 
117) p-Terphenyl-d14             14.426  244   124165    10.7459846 ug/ml   0.00  
  Spiked Amount     50.000   Range  33 - 141    Recovery   =   21.49%#

Target Compounds                                                   Qvalue
  2) 1,4-Dioxane                  4.51   88    20244     8.4368 ug/ml     99
  3) n-Nitrosodimethylamine       4.99   74    30238     8.0741 ug/ml#    99
  4) Pyridine                     5.01   79    55178     8.3141 ug/ml     98
  5) 2-Picoline                   5.86   93    56365     8.7562 ug/ml     96
  6) n-Nitrosomethylethylamine    5.99   88    23718     8.3383 ug/ml     98
  7) Methyl Methanesulfonate      6.29   80    24950     8.4089 ug/ml     99
  9) n-Nitrosodiethylamine        6.69  102    24975     8.8813 ug/ml     98
 10) Ethyl Methanesulfonate       6.95   79    35208     8.2676 ug/ml     92
 11) Aniline                      7.40   93    79775     8.7008 ug/ml     90
 13) Phenol                       7.32   94    64219     9.0072 ug/ml     94
 14) bis(2-Chloroethyl)ether      7.42   63    37135     8.2858 ug/ml#    21
 15) Pentachloroethane            7.43  167    19714    10.5360 ug/ml     92
 16) 2-Chlorophenol               7.52  128    54629     9.6279 ug/ml     91
 17) 1,3-Dichlorobenzene          7.67  146    61912    10.3339 ug/ml     95
 18) 1,4-Dichlorobenzene          7.72  146    62093    10.2510 ug/ml     96
 19) Benzyl Alcohol               7.81  108    33602     8.9555 ug/ml     88
 20) 1,2-Dichlorobenzene          7.91  146    58869    10.6071 ug/ml     96
 21) 2-Methylphenol               7.91  107    42136     9.3207 ug/ml     96
 22) bis(2-Chloroisopropyl)ethe   7.96   45    65839     7.3914 ug/ml     89
 23) 3-,4-Methylphenol            8.04  107    55168     9.1722 ug/ml     96
 24) n-Nitrosopyrrolidine         8.08  100    25025     9.2900 ug/ml     84
 25) n-Nitrosodipropylamine       8.10   70    34367     8.6779 ug/ml     93
 26) Acetophenone                 8.10  105    68151     9.9577 ug/ml     91
 27) n-Nitrosomorpholine          8.10   56    27176     8.8353 ug/ml     92
 28) o-Toluidine                  8.14  106    80101     9.1136 ug/ml     98
 29) Hexachloroethane             8.23  117    21175     9.3227 ug/ml     85
 32) Nitrobenzene                 8.29   77    48073     8.9113 ug/ml     88
 33) n-Nitrosopiperidine          8.43  114    25298     9.4941 ug/ml#    78
 34) Isophorone                   8.50   82    91343     8.9555 ug/ml     94
 35) 2-Nitrophenol                8.61  139    28797    10.3213 ug/ml     84
 36) 2,4-Dimethylphenol           8.58  122    48467     9.9794 ug/ml     96
 37) 0,0,0-Triethyl Phosphoroth   8.68  198    21133    11.4227 ug/ml     85
 38) bis(2-Chloroethoxy)methane   8.68   93    70099     9.6023 ug/ml     98
-------------------------------------------------------------------------
(#) = qualifier out of range (m) = manual integration
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      Quantitation Report    (QT Reviewed)

  Data File : C:\MSDCHEM\1\DATA\070511\12M35573.D          Vial: 4
  Acq On    :  5 Jul 2011   4:24 pm                    Operator: MDC/MES
  Sample    : WG369349-04 10PPM Megamix STD            Inst    : HPMS12
  Misc      : 1,1 STD45815                             Multiplr: 1.00
  MS Integration Params: RTEINT.P  

Quant Time: Jul 06 09:21:22 2011           Quant Results File: MEGAMIX.RES

  Quant Method : C:\MSDCHEM\1\METHODS\MEGAMIX.M (RTE Integrator)
  Title        : OVD MSS01 8270/625 Initial Calibration 07/05/11
  Last Update  : Wed Jul 06 09:20:52 2011
  Response via : Initial Calibration
  DataAcq Meth : BNARUN             

     Compound                     R.T. QIon  Response  Conc Unit   Qvalue
-------------------------------------------------------------------------
 39) Benzoic Acid                 8.62  105     1098     0.3893 ug/ml#    19
 40) 2,4-Dichlorophenol           8.83  162    42885    10.7156 ug/ml     94
 41) a,a-Dimethylphenethylamine   8.79   58   105128     8.5274 ug/ml#    91
 42) 1,2,4-Trichlorobenzene       8.94  180    51211    11.2146 ug/ml     98
 43) Naphthalene                  9.02  128   166260    10.6335 ug/ml     98
 44) 4-Chloroaniline              9.05  127    63518     9.0840 ug/ml     94
 45) 2,6-Dichlorophenol           9.07  162    43663    10.8222 ug/ml#    96
 46) Hexachloropropene            9.13  213    24742    10.5361 ug/ml     99
 47) Hexachlorobutadiene          9.17  225    25848    11.2801 ug/ml     99
 48) n-Nitrosodi-n-Butylamine     9.36   84    40103     8.8677 ug/ml     91
 49) p-Phenylenediamine           9.39  108     5586     3.3314 ug/ml#    63
 50) 4-Chloro-3-Methylphenol      9.48  107    42530     9.5522 ug/ml     90
 51) Safrole                      9.58  162    41220    10.7525 ug/ml     92
 52) 2-Methylnaphthalene          9.71  142   108135    10.9308 ug/ml     98
 53) 1-Methylnaphthalene          9.83  142   103338    10.8832 ug/ml     97
 55) 1,2,4,5-Tetrachlorobenzene   9.92  216    46766    11.0742 ug/ml     98
 56) Hexachlorocyclopentadiene    9.93  237    13479     6.6360 ug/ml     98
 57) 2,4,6-Trichlorophenol       10.00  196    29691    10.1550 ug/ml     99
 58) 2,4,5-Trichlorophenol       10.04  196    31335     9.9695 ug/ml     99
 60) Isosafrole                  10.10  162    41861    10.1040 ug/ml     91
 61) 2-Chloronaphthalene         10.22  162   112586    10.5822 ug/ml     95
 62) 1-Chloronaphthalene         10.26  162    91292    10.5244 ug/ml     96
 63) 2-Nitroaniline              10.31   65    23498     8.1951 ug/ml     78
 64) 1,4-Naphthoquinone          10.38  158    40423    11.6374 ug/ml     86
 65) Dimethylphthalate           10.48  163   109911    10.4379 ug/ml    100
 66) 1,3-Dinitrobenzene          10.53  168    19081    10.8639 ug/ml#    75
 67) 2,6-Dinitrotoluene          10.57  165    25925    10.4782 ug/ml     80
 68) Acenaphthylene              10.66  152   160434    10.6788 ug/ml     98
 69) 3-Nitroaniline              10.73  138    21757     9.1927 ug/ml     84
 70) 2,4-Dinitrophenol           10.83  184     2153     2.6054 ug/ml#     1
 71) Acenaphthene                10.84  154    99858    10.8078 ug/ml     99
 72) 4-Nitrophenol               10.83   65    15819     8.0309 ug/ml     85
 73) 2,4-Dinitrotoluene          10.98  165    32079    10.7690 ug/ml     80
 74) Pentachlorobenzene          11.02  250    41671    11.0179 ug/ml#    96
 75) Dibenzofuran                11.00  168   139419    10.8440 ug/ml     95
 76) 2,3,4,6-Tetrachlorophenol   11.10  232    22432     9.6620 ug/ml     97
 77) 1-Naphthylamine             11.07  143    62771    10.5457 ug/ml#    90
 78) 2-Naphthylamine             11.15  143    26160     6.9784 ug/ml#    78
 79) Diethylphthalate            11.18  149   107754    10.1294 ug/ml     99
 80) Thionazin                   11.28  107    16349     9.0213 ug/ml     94
 81) Fluorene                    11.35  166   115875    10.9859 ug/ml     99
 82) 4-Chlorophenyl Phenyl Ethe  11.31  204    54584    10.7790 ug/ml     94
 83) 4-Nitroaniline              11.36  138    25717     9.9015 ug/ml     84
 84) 5-Nitro-o-Toluidine         11.35  152    28852    10.6624 ug/ml#    82
 85) 1,2-Diphenylhydrazine       11.47   77   101485     8.4236 ug/ml     89
 88) 4,6-Dinitro-2-Methylphenol  11.40  198     8751     6.9748 ug/ml     90
 89) n-Nitrosodiphenylamine      11.42  169    97306    10.2536 ug/ml     97
 90) Sulfotepp                   11.63  322    19451    10.8367 ug/ml#    82
 91) Sym-Trinitrobenzene         11.70   75    16447     9.2504 ug/ml#    87
 92) Diallate                    11.74   86    36422     8.5834 ug/ml#    81
 93) Phenacetin                  11.73  108    48745     9.1399 ug/ml     94
 94) Phorate                     11.77   75    62651     8.2491 ug/ml#    90
 95) 4-Bromophenyl Phenyl Ether  11.83  248    31236    10.4774 ug/ml     94
 96) Hexachlorobenzene           12.04  284    33148    10.3273 ug/ml     95
-------------------------------------------------------------------------
(#) = qualifier out of range (m) = manual integration
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      Quantitation Report    (QT Reviewed)

  Data File : C:\MSDCHEM\1\DATA\070511\12M35573.D          Vial: 4
  Acq On    :  5 Jul 2011   4:24 pm                    Operator: MDC/MES
  Sample    : WG369349-04 10PPM Megamix STD            Inst    : HPMS12
  Misc      : 1,1 STD45815                             Multiplr: 1.00
  MS Integration Params: RTEINT.P  

Quant Time: Jul 06 09:21:22 2011           Quant Results File: MEGAMIX.RES

  Quant Method : C:\MSDCHEM\1\METHODS\MEGAMIX.M (RTE Integrator)
  Title        : OVD MSS01 8270/625 Initial Calibration 07/05/11
  Last Update  : Wed Jul 06 09:20:52 2011
  Response via : Initial Calibration
  DataAcq Meth : BNARUN             

     Compound                     R.T. QIon  Response  Conc Unit   Qvalue
-------------------------------------------------------------------------
 97) Dimethoate                  11.97   87    40429     9.8636 ug/ml     96
 98) 4-Aminobiphenyl             12.13  169    81202    10.9315 ug/ml     97
 99) Pentachlorophenol           12.23  266    10958     5.7232 ug/ml     98
100) Pronamide                   12.17  173    48387    10.2458 ug/ml     98
101) Pentachloronitrobenzene     12.31  237    11191    10.4844 ug/ml     99
102) Disulfoton                  12.35   88    53635     8.2951 ug/ml    100
103) Phenanthrene                12.43  178   162459    10.6193 ug/ml     98
104) Anthracene                  12.49  178   166237    10.5922 ug/ml     98
105) Carbazole                   12.64  167   148722    10.3791 ug/ml     89
106) Parathion Methyl            12.82  109    32585    10.8552 ug/ml#    90
107) Di-n-Butyl Phthalate        13.01  149   181879    10.0534 ug/ml     99
108) Parathion Ethyl             13.29   97    17887     9.1979 ug/ml#    90
109) 4-Nitroquinoline 1-Oxide    13.39  190     4299     4.3370 ug/ml     93
110) Methapyrilene               13.45   58    39924     8.4677 ug/ml     92
111) Isodrin                     13.80  193    17379    10.2639 ug/ml     99
112) Fluoranthene                13.97  202   170905    10.7548 ug/ml     94
114) Benzidine                   14.07  184    33592    12.7120 ug/ml    100
115) Pyrene                      14.29  202   173779    10.8483 ug/ml     98
116) Aramite                     14.34  185     9342    10.3323 ug/ml     98
118) p-(Dimethylamino)azobenzen  14.64  225    35217    10.1052 ug/ml#    80
119) Chlorobenzilate             14.68  251    47898    10.2111 ug/ml     92
120) Famphur                     15.09  218    50525   138.5892 ug/ml#     1
121) Butyl Benzyl Phthalate      15.11  149    79020    10.4791 ug/ml     87
122) 3,3'-Dimethylbenzidine      15.12  212   124655    12.5532 ug/ml#    95
123) 2-Acetylaminofluorene       15.53  181    55039     9.1399 ug/ml     97
124) bis(2-Ethylhexyl)phthalate  15.95  149   105277     9.8726 ug/ml     98
125) 3,3'-Dichlorobenzidine      15.95  252    48920    11.2785 ug/ml     98
126) Benzo[a]anthracene          16.04  228   156173    10.4942 ug/ml     99
127) Chrysene                    16.11  228   154133    10.6512 ug/ml     98
129) Di-n-Octyl Phthalate        16.90  149   165884     9.1701 ug/ml     90
130) 7,12-Dimethylbenz[a]anthra  17.93  256    71500    10.1503 ug/ml     94
131) Benzo[b]fluoranthene        17.93  252   162887    10.5690 ug/ml     94
132) Benzo[k]fluoranthene        17.97  252   143978    10.5188 ug/ml     96
133) Benzo[a]pyrene              18.65  252   137261    10.0716 ug/ml     95
134) 3-Methylcholanthrene        19.51  268    68413     9.1436 ug/ml     99
135) Indeno[1,2,3-cd]pyrene      21.74  276   115907     8.7052 ug/ml     93
136) Dibenz[ah]anthracene        21.75  278    95578     8.5629 ug/ml     96
137) Benzo[ghi]perylene          22.65  276    92378     8.6687 ug/ml     96

--------------------------------------------------------------------------
(#) = qualifier out of range (m) = manual integration (+) = signals summed
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      Quantitation Report    (QT Reviewed)

  Data File : C:\MSDCHEM\1\DATA\070511\12M35573.D          Vial: 4
  Acq On    :  5 Jul 2011   4:24 pm                    Operator: MDC/MES
  Sample    : WG369349-04 10PPM Megamix STD            Inst    : HPMS12
  Misc      : 1,1 STD45815                             Multiplr: 1.00
  MS Integration Params: RTEINT.P  
  Quant Time: Jul  6  9:21 2011              Quant Results File: MEGAMIX.RES

  Method       : C:\MSDCHEM\1\METHODS\MEGAMIX.M (RTE Integrator)
  Title        : OVD MSS01 8270/625 Initial Calibration 07/05/11
  Last Update  : Wed Jul 06 13:20:07 2011
  Response via : Initial Calibration

4.00 5.00 6.00 7.00 8.00 9.00 10.00 11.00 12.00 13.00 14.00 15.00 16.00 17.00 18.00 19.00 20.00 21.00 22.00 23.00
0

50000

100000

150000

200000

250000

300000

350000

400000

450000

500000

550000

600000

650000

700000

750000

800000

850000

900000

950000

1000000

1050000

1100000

1150000

1200000

1250000

1300000

1350000

Time-->

Abundance TIC: 12M35573.D

B
en

zo
[g

hi
]p

er
yl

en
e

D
ib

en
z[

ah
]a

nt
hr

ac
en

e
In

de
no

[1
,2

,3
-c

d]
py

re
ne

3-
M

et
hy

lc
ho

la
nt

hr
en

e

P
er

yl
en

e-
d1

2,
I

B
en

zo
[a

]p
yr

en
e,

C

B
en

zo
[k

]fl
uo

ra
nt

he
ne

7,
12

-D
im

et
hy

lb
en

z[
a]

an
th

ra
ce

ne
B

en
zo

[b
]fl

uo
ra

nt
he

ne

D
i-n

-O
ct

yl
 P

ht
ha

la
te

,C

C
hr

ys
en

e
C

hr
ys

en
e-

d1
2,

I
B

en
zo

[a
]a

nt
hr

ac
en

e
bi

s(
2-

E
th

yl
he

xy
l)p

ht
ha

la
te

3,
3'

-D
ic

hl
or

ob
en

zi
di

ne

2-
A

ce
ty

la
m

in
of

lu
or

en
e

3,
3'

-D
im

et
hy

lb
en

zi
di

ne
B

ut
yl

 B
en

zy
l P

ht
ha

la
te

F
am

ph
ur

C
hl

or
ob

en
zi

la
te

p-
(D

im
et

hy
la

m
in

o)
az

ob
en

ze
ne

p-
T

er
ph

en
yl

-d
14

,S
A

ra
m

ite
P

yr
en

e
B

en
zi

di
ne

F
lu

or
an

th
en

e,
C

Is
od

rin
M

et
ha

py
ril

en
e

4-
N

itr
oq

ui
no

lin
e 

1-
O

xi
de

P
ar

at
hi

on
 E

th
yl

D
i-n

-B
ut

yl
 P

ht
ha

la
te

P
ar

at
hi

on
 M

et
hy

l
C

ar
ba

zo
le

A
nt

hr
ac

en
e

P
he

na
nt

hr
en

e
P

he
na

nt
hr

en
e-

d1
0,

I
D

is
ul

fo
to

n
P

en
ta

ch
lo

ro
ni

tr
ob

en
ze

ne
P

en
ta

ch
lo

ro
ph

en
ol

,C
P

ro
na

m
id

e
4-

A
m

in
ob

ip
he

ny
l

H
ex

ac
hl

or
ob

en
ze

ne
D

im
et

ho
at

e
4-

B
ro

m
op

he
ny

l P
he

ny
l E

th
er

P
ho

ra
te

D
ia

lla
teP

he
na

ce
tin

S
ym

-T
rin

itr
ob

en
ze

ne
2,

4,
6-

T
rib

ro
m

op
he

no
l,S

S
ul

fo
te

pp
1,

2-
D

ip
he

ny
lh

yd
ra

zi
ne

n-
N

itr
os

od
ip

he
ny

la
m

in
e,

C
4,

6-
D

in
itr

o-
2-

M
et

hy
lp

he
no

l
4-

N
itr

oa
ni

lin
eF
lu

or
en

e
5-

N
itr

o-
o-

T
ol

ui
di

ne
4-

C
hl

or
op

he
ny

l P
he

ny
l E

th
er

T
hi

on
az

inD
ie

th
yl

ph
th

al
at

e
2-

N
ap

ht
hy

la
m

in
e

2,
3,

4,
6-

T
et

ra
ch

lo
ro

ph
en

ol
1-

N
ap

ht
hy

la
m

in
e

P
en

ta
ch

lo
ro

be
nz

en
e

D
ib

en
zo

fu
ra

n
2,

4-
D

in
itr

ot
ol

ue
ne

A
ce

na
ph

th
en

e,
C

2,
4-

D
in

itr
op

he
no

l,P
4-

N
itr

op
he

no
l,P

A
ce

na
ph

th
en

e-
d1

0,
I

3-
N

itr
oa

ni
lin

e
A

ce
na

ph
th

yl
en

e
2,

6-
D

in
itr

ot
ol

ue
ne

1,
3-

D
in

itr
ob

en
ze

neD
im

et
hy

lp
ht

ha
la

te
1,

4-
N

ap
ht

ho
qu

in
on

e
2-

N
itr

oa
ni

lin
e

1-
C

hl
or

on
ap

ht
ha

le
ne

2-
C

hl
or

on
ap

ht
ha

le
ne

Is
os

af
ro

le
2-

F
lu

or
ob

ip
he

ny
l,S

2,
4,

5-
T

ric
hl

or
op

he
no

l
2,

4,
6-

T
ric

hl
or

op
he

no
l,C

H
ex

ac
hl

or
oc

yc
lo

pe
nt

ad
ie

ne
,P

1,
2,

4,
5-

T
et

ra
ch

lo
ro

be
nz

en
e

1-
M

et
hy

ln
ap

ht
ha

le
ne

2-
M

et
hy

ln
ap

ht
ha

le
ne

S
af

ro
le

4-
C

hl
or

o-
3-

M
et

hy
lp

he
no

l,C
p-

P
he

ny
le

ne
di

am
in

e
n-

N
itr

os
od

i-n
-B

ut
yl

am
in

e
H

ex
ac

hl
or

ob
ut

ad
ie

ne
,C

H
ex

ac
hl

or
op

ro
pe

ne
2,

6-
D

ic
hl

or
op

he
no

l
4-

C
hl

or
oa

ni
lin

e
N

ap
ht

ha
le

ne
N

ap
ht

ha
le

ne
-d

8,
I

1,
2,

4-
T

ric
hl

or
ob

en
ze

ne
2,

4-
D

ic
hl

or
op

he
no

l,C
a,

a-
D

im
et

hy
lp

he
ne

th
yl

am
in

e
0,

0,
0-

T
rie

th
yl

 P
ho

sp
ho

ro
th

io
at

e
bi

s(
2-

C
hl

or
oe

th
ox

y)
m

et
ha

ne
B

en
zo

ic
 A

ci
d

2-
N

itr
op

he
no

l,C
2,

4-
D

im
et

hy
lp

he
no

l
Is

op
ho

ro
ne

n-
N

itr
os

op
ip

er
id

in
e

N
itr

ob
en

ze
ne

N
itr

ob
en

ze
ne

-d
5,

S
H

ex
ac

hl
or

oe
th

an
e

o-
T

ol
ui

di
ne

A
ce

to
ph

en
on

e
n-

N
itr

os
od

ip
ro

py
la

m
in

e,
P

n-
N

itr
os

om
or

ph
ol

in
e

n-
N

itr
os

op
yr

ro
lid

in
e

3-
,4

-M
et

hy
lp

he
no

l
bi

s(
2-

C
hl

or
oi

so
pr

op
yl

)e
th

er
1,

2-
D

ic
hl

or
ob

en
ze

ne
2-

M
et

hy
lp

he
no

l
B

en
zy

l A
lc

oh
ol

1,
4-

D
ic

hl
or

ob
en

ze
ne

,C
1,

4-
D

ic
hl

or
ob

en
ze

ne
-d

4,
I

1,
3-

D
ic

hl
or

ob
en

ze
ne

2-
C

hl
or

op
he

no
l

P
en

ta
ch

lo
ro

et
ha

ne
bi

s(
2-

C
hl

or
oe

th
yl

)e
th

er
A

ni
lin

eP
he

no
l,C

P
he

no
l-d

5,
S

E
th

yl
 M

et
ha

ne
su

lfo
na

te
n-

N
itr

os
od

ie
th

yl
am

in
e

2-
F

lu
or

op
he

no
l,S

M
et

hy
l M

et
ha

ne
su

lfo
na

te
n-

N
itr

os
om

et
hy

le
th

yl
am

in
e

2-
P

ic
ol

in
e

P
yr

id
in

e
n-

N
itr

os
od

im
et

hy
la

m
in

e

1,
4-

D
io

xa
ne

12M35573.D  MEGAMIX.M      Thu Jul 07 09:59:09 2011      Page 4

Page 270

L11070724 / 514 total pages



      Quantitation Report    (QT Reviewed)

  Data File : C:\MSDCHEM\1\DATA\070511\12M35574.D          Vial: 5
  Acq On    :  5 Jul 2011   4:58 pm                    Operator: MDC/MES
  Sample    : WG369349-05 15 PPM Megamix STD           Inst    : HPMS12
  Misc      : 1,1 STD45815                             Multiplr: 1.00
  MS Integration Params: RTEINT.P  

Quant Time: Jul 06 09:21:22 2011           Quant Results File: MEGAMIX.RES

  Quant Method : C:\MSDCHEM\1\METHODS\MEGAMIX.M (RTE Integrator)
  Title        : OVD MSS01 8270/625 Initial Calibration 07/05/11
  Last Update  : Wed Jul 06 09:20:52 2011
  Response via : Initial Calibration
  DataAcq Meth : BNARUN             

Internal Standards                R.T. QIon  Response  Conc Units Dev(Min)
--------------------------------------------------------------------------
  1) 1,4-Dichlorobenzene-d4       7.705  152   160694    40.0000 ug/ml   0.000
 30) Naphthalene-d8               8.998  136   591665    40.0000 ug/ml   0.000
 54) Acenaphthene-d10            10.809  164   334295    40.0000 ug/ml   0.000
 87) Phenanthrene-d10            12.407  188   583554    40.0000 ug/ml   0.000
113) Chrysene-d12                16.071  240   569051    40.0000 ug/ml   0.000
128) Perylene-d12                18.780  264   531344    40.0000 ug/ml   0.000

System Monitoring Compounds                                       
  8) 2-Fluorophenol               6.450  112    78562    14.2869171 ug/ml   0.00  
  Spiked Amount    100.000   Range  21 - 100    Recovery   =   14.29%#
 12) Phenol-d5                    7.305   99    94482    13.8279293 ug/ml   0.00  
  Spiked Amount    100.000   Range  10 -  94    Recovery   =   13.83% 
 31) Nitrobenzene-d5              8.272   82    82219    13.6000922 ug/ml   0.00  
  Spiked Amount     50.000   Range  35 - 114    Recovery   =   27.20%#
 59) 2-Fluorobiphenyl            10.067  172   197427    15.9588424 ug/ml   0.00  
  Spiked Amount     50.000   Range  43 - 116    Recovery   =   31.92%#
 86) 2,4,6-Tribromophenol        11.627  330    22729    16.2154053 ug/ml   0.00  
  Spiked Amount    100.000   Range  10 - 123    Recovery   =   16.22% 
117) p-Terphenyl-d14             14.426  244   191775    16.0018044 ug/ml   0.00  
  Spiked Amount     50.000   Range  33 - 141    Recovery   =   32.00%#

Target Compounds                                                   Qvalue
  2) 1,4-Dioxane                  4.52   88    33589    13.3494 ug/ml     97
  3) n-Nitrosodimethylamine       5.00   74    48749    12.4134 ug/ml     99
  4) Pyridine                     5.01   79    88513    12.7186 ug/ml     96
  5) 2-Picoline                   5.86   93    89838    13.3092 ug/ml     97
  6) n-Nitrosomethylethylamine    5.99   88    38307    12.8428 ug/ml     98
  7) Methyl Methanesulfonate      6.29   80    39285    12.6264 ug/ml     99
  9) n-Nitrosodiethylamine        6.68  102    40072    13.5893 ug/ml     98
 10) Ethyl Methanesulfonate       6.95   79    55204    12.3621 ug/ml     91
 11) Aniline                      7.40   93   123951    12.8922 ug/ml     91
 13) Phenol                       7.32   94   101836    13.6212 ug/ml     94
 14) bis(2-Chloroethyl)ether      7.42   63    58817    12.5153 ug/ml#    22
 15) Pentachloroethane            7.43  167    30985    15.7920 ug/ml     93
 16) 2-Chlorophenol               7.52  128    86336    14.5106 ug/ml     91
 17) 1,3-Dichlorobenzene          7.67  146    96824    15.4119 ug/ml     96
 18) 1,4-Dichlorobenzene          7.72  146    96983    15.2687 ug/ml     96
 19) Benzyl Alcohol               7.82  108    53954    13.7130 ug/ml     88
 20) 1,2-Dichlorobenzene          7.91  146    90833    15.6076 ug/ml     96
 21) 2-Methylphenol               7.91  107    66237    13.9728 ug/ml     96
 22) bis(2-Chloroisopropyl)ethe   7.96   45   103901    11.1236 ug/ml     88
 23) 3-,4-Methylphenol            8.04  107    87118    13.8127 ug/ml     97
 24) n-Nitrosopyrrolidine         8.09  100    40579    14.3657 ug/ml     81
 25) n-Nitrosodipropylamine       8.10   70    53741    12.9408 ug/ml     94
 26) Acetophenone                 8.10  105   105767    14.7375 ug/ml     92
 27) n-Nitrosomorpholine          8.10   56    42835    13.2806 ug/ml     92
 28) o-Toluidine                  8.14  106   126170    13.6896 ug/ml     98
 29) Hexachloroethane             8.23  117    33339    13.9977 ug/ml     85
 32) Nitrobenzene                 8.29   77    75882    13.5083 ug/ml     88
 33) n-Nitrosopiperidine          8.43  114    40340    14.5389 ug/ml#    78
 34) Isophorone                   8.50   82   145120    13.6636 ug/ml     94
 35) 2-Nitrophenol                8.61  139    46785    16.1034 ug/ml     84
 36) 2,4-Dimethylphenol           8.58  122    78975    15.6161 ug/ml     92
 37) 0,0,0-Triethyl Phosphoroth   8.68  198    32870    17.0621 ug/ml     85
 38) bis(2-Chloroethoxy)methane   8.68   93   109972    14.4667 ug/ml     99
-------------------------------------------------------------------------
(#) = qualifier out of range (m) = manual integration
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      Quantitation Report    (QT Reviewed)

  Data File : C:\MSDCHEM\1\DATA\070511\12M35574.D          Vial: 5
  Acq On    :  5 Jul 2011   4:58 pm                    Operator: MDC/MES
  Sample    : WG369349-05 15 PPM Megamix STD           Inst    : HPMS12
  Misc      : 1,1 STD45815                             Multiplr: 1.00
  MS Integration Params: RTEINT.P  

Quant Time: Jul 06 09:21:22 2011           Quant Results File: MEGAMIX.RES

  Quant Method : C:\MSDCHEM\1\METHODS\MEGAMIX.M (RTE Integrator)
  Title        : OVD MSS01 8270/625 Initial Calibration 07/05/11
  Last Update  : Wed Jul 06 09:20:52 2011
  Response via : Initial Calibration
  DataAcq Meth : BNARUN             

     Compound                     R.T. QIon  Response  Conc Unit   Qvalue
-------------------------------------------------------------------------
 39) Benzoic Acid                 8.63  105     2512     0.8554 ug/ml#    48
 40) 2,4-Dichlorophenol           8.84  162    68233    16.3731 ug/ml     95
 41) a,a-Dimethylphenethylamine   8.79   58   150109    11.6931 ug/ml#    90
 42) 1,2,4-Trichlorobenzene       8.94  180    80110    16.8473 ug/ml     98
 43) Naphthalene                  9.02  128   257701    15.8282 ug/ml     98
 44) 4-Chloroaniline              9.05  127    99732    13.6974 ug/ml     93
 45) 2,6-Dichlorophenol           9.07  162    68581    16.3242 ug/ml#    96
 46) Hexachloropropene            9.14  213    40676    16.6345 ug/ml    100
 47) Hexachlorobutadiene          9.17  225    39740    16.6548 ug/ml    100
 48) n-Nitrosodi-n-Butylamine     9.36   84    62915    13.3602 ug/ml     92
 49) p-Phenylenediamine           9.40  108     6314     3.6163 ug/ml#    65
 50) 4-Chloro-3-Methylphenol      9.48  107    66312    14.3029 ug/ml     89
 51) Safrole                      9.58  162    65249    16.3456 ug/ml     92
 52) 2-Methylnaphthalene          9.71  142   167074    16.2188 ug/ml     98
 53) 1-Methylnaphthalene          9.83  142   160171    16.1996 ug/ml     97
 55) 1,2,4,5-Tetrachlorobenzene   9.92  216    72830    16.4183 ug/ml     98
 56) Hexachlorocyclopentadiene    9.93  237    25551    11.9755 ug/ml     99
 57) 2,4,6-Trichlorophenol       10.00  196    47678    15.5241 ug/ml     99
 58) 2,4,5-Trichlorophenol       10.05  196    50510    15.2988 ug/ml    100
 60) Isosafrole                  10.10  162    66185    15.2083 ug/ml     92
 61) 2-Chloronaphthalene         10.22  162   175445    15.6989 ug/ml     96
 62) 1-Chloronaphthalene         10.26  162   143389    15.7368 ug/ml     96
 63) 2-Nitroaniline              10.31   65    38030    12.6266 ug/ml     79
 64) 1,4-Naphthoquinone          10.38  158    65266    17.8875 ug/ml     87
 65) Dimethylphthalate           10.48  163   172957    15.6367 ug/ml     99
 66) 1,3-Dinitrobenzene          10.53  168    30936    16.7681 ug/ml#    75
 67) 2,6-Dinitrotoluene          10.57  165    41480    15.9603 ug/ml     81
 68) Acenaphthylene              10.66  152   251716    15.9504 ug/ml     98
 69) 3-Nitroaniline              10.73  138    32849    13.2130 ug/ml     83
 70) 2,4-Dinitrophenol           10.83  184     6702     7.7210 ug/ml#     1
 71) Acenaphthene                10.84  154   154490    15.9180 ug/ml     99
 72) 4-Nitrophenol               10.83   65    26719    12.9133 ug/ml     85
 73) 2,4-Dinitrotoluene          10.98  165    52201    16.6828 ug/ml     79
 74) Pentachlorobenzene          11.02  250    64548    16.2473 ug/ml#    96
 75) Dibenzofuran                11.00  168   216579    16.0368 ug/ml     95
 76) 2,3,4,6-Tetrachlorophenol   11.10  232    37402    15.3366 ug/ml     97
 77) 1-Naphthylamine             11.08  143    69860    11.1733 ug/ml     91
 78) 2-Naphthylamine             11.15  143    20001     5.0793 ug/ml#    81
 79) Diethylphthalate            11.18  149   167950    15.0303 ug/ml     99
 80) Thionazin                   11.28  107    26121    13.7216 ug/ml     94
 81) Fluorene                    11.35  166   178602    16.1202 ug/ml     99
 82) 4-Chlorophenyl Phenyl Ethe  11.31  204    85237    16.0243 ug/ml     94
 83) 4-Nitroaniline              11.36  138    42664    15.6379 ug/ml     84
 84) 5-Nitro-o-Toluidine         11.35  152    43126    15.1724 ug/ml     84
 85) 1,2-Diphenylhydrazine       11.47   77   159853    12.6315 ug/ml     88
 88) 4,6-Dinitro-2-Methylphenol  11.41  198    18976    14.4556 ug/ml     84
 89) n-Nitrosodiphenylamine      11.42  169   153108    15.4204 ug/ml     97
 90) Sulfotepp                   11.63  322    30364    16.1686 ug/ml#    83
 91) Sym-Trinitrobenzene         11.70   75    28494    15.3174 ug/ml#    89
 92) Diallate                    11.74   86    57625    12.9797 ug/ml#    81
 93) Phenacetin                  11.73  108    77973    13.9738 ug/ml     94
 94) Phorate                     11.77   75   100202    12.6100 ug/ml#    91
 95) 4-Bromophenyl Phenyl Ether  11.83  248    48218    15.4585 ug/ml     95
 96) Hexachlorobenzene           12.04  284    52135    15.5245 ug/ml     95
-------------------------------------------------------------------------
(#) = qualifier out of range (m) = manual integration
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      Quantitation Report    (QT Reviewed)

  Data File : C:\MSDCHEM\1\DATA\070511\12M35574.D          Vial: 5
  Acq On    :  5 Jul 2011   4:58 pm                    Operator: MDC/MES
  Sample    : WG369349-05 15 PPM Megamix STD           Inst    : HPMS12
  Misc      : 1,1 STD45815                             Multiplr: 1.00
  MS Integration Params: RTEINT.P  

Quant Time: Jul 06 09:21:22 2011           Quant Results File: MEGAMIX.RES

  Quant Method : C:\MSDCHEM\1\METHODS\MEGAMIX.M (RTE Integrator)
  Title        : OVD MSS01 8270/625 Initial Calibration 07/05/11
  Last Update  : Wed Jul 06 09:20:52 2011
  Response via : Initial Calibration
  DataAcq Meth : BNARUN             

     Compound                     R.T. QIon  Response  Conc Unit   Qvalue
-------------------------------------------------------------------------
 97) Dimethoate                  11.97   87    62911    14.6699 ug/ml     96
 98) 4-Aminobiphenyl             12.13  169   120185    15.4640 ug/ml     98
 99) Pentachlorophenol           12.22  266    22217    11.0905 ug/ml     98
100) Pronamide                   12.17  173    75608    15.3018 ug/ml     98
101) Pentachloronitrobenzene     12.31  237    17466    15.6397 ug/ml     96
102) Disulfoton                  12.34   88    86980    12.8574 ug/ml     99
103) Phenanthrene                12.43  178   252920    15.8013 ug/ml     99
104) Anthracene                  12.49  178   258833    15.7630 ug/ml     99
105) Carbazole                   12.64  167   234530    15.6438 ug/ml     90
106) Parathion Methyl            12.82  109    52235    16.6318 ug/ml#    91
107) Di-n-Butyl Phthalate        13.00  149   288291    15.2307 ug/ml     99
108) Parathion Ethyl             13.30   97    29485    14.4914 ug/ml#    91
109) 4-Nitroquinoline 1-Oxide    13.39  190     9992     9.6346 ug/ml#    87
110) Methapyrilene               13.45   58    60572    12.2790 ug/ml     92
111) Isodrin                     13.80  193    27089    15.2912 ug/ml     98
112) Fluoranthene                13.97  202   264728    15.9223 ug/ml     94
114) Benzidine                   14.07  184    34556    12.6075 ug/ml    100
115) Pyrene                      14.30  202   271498    16.3403 ug/ml     99
116) Aramite                     14.34  185    15066    16.0651 ug/ml     99
118) p-(Dimethylamino)azobenzen  14.64  225    56156    15.5352 ug/ml#    82
119) Chlorobenzilate             14.68  251    76548    15.7333 ug/ml     92
120) Famphur                     15.09  218    56219   148.6744 ug/ml#     1
121) Butyl Benzyl Phthalate      15.11  149   123087    15.7372 ug/ml     87
122) 3,3'-Dimethylbenzidine      15.12  212   175966    17.0845 ug/ml#    95
123) 2-Acetylaminofluorene       15.53  181    93185    14.9193 ug/ml     97
124) bis(2-Ethylhexyl)phthalate  15.95  149   166933    15.0929 ug/ml     98
125) 3,3'-Dichlorobenzidine      15.96  252    72937    16.2123 ug/ml     98
126) Benzo[a]anthracene          16.04  228   243195    15.7554 ug/ml     99
127) Chrysene                    16.11  228   238083    15.8621 ug/ml     98
129) Di-n-Octyl Phthalate        16.90  149   271801    14.5265 ug/ml     90
130) 7,12-Dimethylbenz[a]anthra  17.93  256   112851    15.4888 ug/ml     94
131) Benzo[b]fluoranthene        17.93  252   246160    15.4421 ug/ml     93
132) Benzo[k]fluoranthene        17.97  252   229193    16.1886 ug/ml     96
133) Benzo[a]pyrene              18.65  252   216619    15.3670 ug/ml     96
134) 3-Methylcholanthrene        19.52  268   109504    14.1498 ug/ml     97
135) Indeno[1,2,3-cd]pyrene      21.75  276   183980    13.3591 ug/ml     94
136) Dibenz[ah]anthracene        21.76  278   152612    13.2188 ug/ml     95
137) Benzo[ghi]perylene          22.66  276   146782    13.3168 ug/ml     96

--------------------------------------------------------------------------
(#) = qualifier out of range (m) = manual integration (+) = signals summed
12M35574.D  MEGAMIX.M      Thu Jul 07 09:59:13 2011      Page 3

Page 273

L11070724 / 514 total pages



      Quantitation Report    (QT Reviewed)

  Data File : C:\MSDCHEM\1\DATA\070511\12M35574.D          Vial: 5
  Acq On    :  5 Jul 2011   4:58 pm                    Operator: MDC/MES
  Sample    : WG369349-05 15 PPM Megamix STD           Inst    : HPMS12
  Misc      : 1,1 STD45815                             Multiplr: 1.00
  MS Integration Params: RTEINT.P  
  Quant Time: Jul  6  9:21 2011              Quant Results File: MEGAMIX.RES

  Method       : C:\MSDCHEM\1\METHODS\MEGAMIX.M (RTE Integrator)
  Title        : OVD MSS01 8270/625 Initial Calibration 07/05/11
  Last Update  : Wed Jul 06 13:20:07 2011
  Response via : Initial Calibration
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      Quantitation Report    (QT Reviewed)

  Data File : C:\MSDCHEM\1\DATA\070511\12M35575.D          Vial: 6
  Acq On    :  5 Jul 2011   5:33 pm                    Operator: MDC/MES
  Sample    : WG369349-06 25 PPM Megamix STD           Inst    : HPMS12
  Misc      : 1,1 STD45815                             Multiplr: 1.00
  MS Integration Params: RTEINT.P  

Quant Time: Jul 06 09:21:23 2011           Quant Results File: MEGAMIX.RES

  Quant Method : C:\MSDCHEM\1\METHODS\MEGAMIX.M (RTE Integrator)
  Title        : OVD MSS01 8270/625 Initial Calibration 07/05/11
  Last Update  : Wed Jul 06 09:20:52 2011
  Response via : Initial Calibration
  DataAcq Meth : BNARUN             

Internal Standards                R.T. QIon  Response  Conc Units Dev(Min)
--------------------------------------------------------------------------
  1) 1,4-Dichlorobenzene-d4       7.705  152   156116    40.0000 ug/ml   0.000
 30) Naphthalene-d8               8.998  136   587511    40.0000 ug/ml   0.000
 54) Acenaphthene-d10            10.809  164   331857    40.0000 ug/ml   0.000
 87) Phenanthrene-d10            12.407  188   580646    40.0000 ug/ml   0.000
113) Chrysene-d12                16.077  240   561399    40.0000 ug/ml   0.000
128) Perylene-d12                18.780  264   521815    40.0000 ug/ml   0.000

System Monitoring Compounds                                       
  8) 2-Fluorophenol               6.450  112   128770    24.1042119 ug/ml   0.00  
  Spiked Amount    100.000   Range  21 - 100    Recovery   =   24.10% 
 12) Phenol-d5                    7.305   99   153488    23.1224978 ug/ml   0.00  
  Spiked Amount    100.000   Range  10 -  94    Recovery   =   23.12% 
 31) Nitrobenzene-d5              8.272   82   135005    22.4894789 ug/ml   0.00  
  Spiked Amount     50.000   Range  35 - 114    Recovery   =   44.98% 
 59) 2-Fluorobiphenyl            10.067  172   317806    25.8783052 ug/ml   0.00  
  Spiked Amount     50.000   Range  43 - 116    Recovery   =   51.76% 
 86) 2,4,6-Tribromophenol        11.627  330    36643    26.3340346 ug/ml   0.00  
  Spiked Amount    100.000   Range  10 - 123    Recovery   =   26.33% 
117) p-Terphenyl-d14             14.426  244   304165    25.7256147 ug/ml   0.00  
  Spiked Amount     50.000   Range  33 - 141    Recovery   =   51.45% 

Target Compounds                                                   Qvalue
  2) 1,4-Dioxane                  4.52   88    56146    22.9686 ug/ml     98
  3) n-Nitrosodimethylamine       5.00   74    81649    21.4007 ug/ml     99
  4) Pyridine                     5.01   79   145714    21.5518 ug/ml     96
  5) 2-Picoline                   5.86   93   147598    22.5073 ug/ml     98
  6) n-Nitrosomethylethylamine    5.99   88    63615    21.9530 ug/ml     97
  7) Methyl Methanesulfonate      6.29   80    64711    21.4083 ug/ml     99
  9) n-Nitrosodiethylamine        6.69  102    66123    23.0813 ug/ml     99
 10) Ethyl Methanesulfonate       6.95   79    91435    21.0760 ug/ml     92
 11) Aniline                      7.40   93   204694    21.9146 ug/ml     91
 13) Phenol                       7.32   94   164921    22.7060 ug/ml     94
 14) bis(2-Chloroethyl)ether      7.42   63    95481    20.9125 ug/ml     59
 15) Pentachloroethane            7.43  167    49701    26.0737 ug/ml     94
 16) 2-Chlorophenol               7.52  128   141487    24.4773 ug/ml     92
 17) 1,3-Dichlorobenzene          7.67  146   156099    25.5756 ug/ml     96
 18) 1,4-Dichlorobenzene          7.72  146   156559    25.3709 ug/ml     96
 19) Benzyl Alcohol               7.82  108    89039    23.2939 ug/ml     88
 20) 1,2-Dichlorobenzene          7.91  146   145385    25.7137 ug/ml     97
 21) 2-Methylphenol               7.91  107   106849    23.2009 ug/ml     96
 22) bis(2-Chloroisopropyl)ethe   7.96   45   170755    18.8171 ug/ml     89
 23) 3-,4-Methylphenol            8.04  107   141990    23.1729 ug/ml     97
 24) n-Nitrosopyrrolidine         8.09  100    65925    24.0231 ug/ml     80
 25) n-Nitrosodipropylamine       8.10   70    86578    21.4593 ug/ml     94
 26) Acetophenone                 8.10  105   169845    24.3600 ug/ml     92
 27) n-Nitrosomorpholine          8.10   56    69476    22.1720 ug/ml     92
 28) o-Toluidine                  8.15  106   205275    22.9257 ug/ml     98
 29) Hexachloroethane             8.23  117    55292    23.8956 ug/ml     87
 32) Nitrobenzene                 8.29   77   125054    22.4192 ug/ml     88
 33) n-Nitrosopiperidine          8.43  114    67073    24.3446 ug/ml#    78
 34) Isophorone                   8.50   82   237030    22.4750 ug/ml     94
 35) 2-Nitrophenol                8.61  139    78752    27.2981 ug/ml     84
 36) 2,4-Dimethylphenol           8.58  122   124937    24.8790 ug/ml     96
 37) 0,0,0-Triethyl Phosphoroth   8.68  198    52774    27.5875 ug/ml     86
 38) bis(2-Chloroethoxy)methane   8.68   93   179340    23.7588 ug/ml     99
-------------------------------------------------------------------------
(#) = qualifier out of range (m) = manual integration
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      Quantitation Report    (QT Reviewed)

  Data File : C:\MSDCHEM\1\DATA\070511\12M35575.D          Vial: 6
  Acq On    :  5 Jul 2011   5:33 pm                    Operator: MDC/MES
  Sample    : WG369349-06 25 PPM Megamix STD           Inst    : HPMS12
  Misc      : 1,1 STD45815                             Multiplr: 1.00
  MS Integration Params: RTEINT.P  

Quant Time: Jul 06 09:21:23 2011           Quant Results File: MEGAMIX.RES

  Quant Method : C:\MSDCHEM\1\METHODS\MEGAMIX.M (RTE Integrator)
  Title        : OVD MSS01 8270/625 Initial Calibration 07/05/11
  Last Update  : Wed Jul 06 09:20:52 2011
  Response via : Initial Calibration
  DataAcq Meth : BNARUN             

     Compound                     R.T. QIon  Response  Conc Unit   Qvalue
-------------------------------------------------------------------------
 39) Benzoic Acid                 8.65  105     5893m    2.0209 ug/ml       
 40) 2,4-Dichlorophenol           8.84  162   111745    27.0037 ug/ml     95
 41) a,a-Dimethylphenethylamine   8.82   58   276494    21.6904 ug/ml#    90
 42) 1,2,4-Trichlorobenzene       8.94  180   129447    27.4155 ug/ml     98
 43) Naphthalene                  9.02  128   415497    25.7006 ug/ml     99
 44) 4-Chloroaniline              9.05  127   164978    22.8186 ug/ml     94
 45) 2,6-Dichlorophenol           9.07  162   111946    26.8347 ug/ml#    96
 46) Hexachloropropene            9.13  213    69265    28.5263 ug/ml     99
 47) Hexachlorobutadiene          9.17  225    64285    27.1320 ug/ml     99
 48) n-Nitrosodi-n-Butylamine     9.36   84   103037    22.0350 ug/ml     93
 49) p-Phenylenediamine           9.41  108     7292     4.2059 ug/ml#    67
 50) 4-Chloro-3-Methylphenol      9.48  107   110341    23.9679 ug/ml     90
 51) Safrole                      9.58  162   105338    26.5749 ug/ml     93
 52) 2-Methylnaphthalene          9.71  142   269091    26.3069 ug/ml     98
 53) 1-Methylnaphthalene          9.83  142   258592    26.3388 ug/ml     97
 55) 1,2,4,5-Tetrachlorobenzene   9.92  216   114845    26.0800 ug/ml     98
 56) Hexachlorocyclopentadiene    9.93  237    48162    22.7388 ug/ml     99
 57) 2,4,6-Trichlorophenol       10.00  196    79146    25.9595 ug/ml    100
 58) 2,4,5-Trichlorophenol       10.05  196    83618    25.5128 ug/ml     99
 60) Isosafrole                  10.10  162   107856    24.9657 ug/ml     92
 61) 2-Chloronaphthalene         10.22  162   283975    25.5969 ug/ml     96
 62) 1-Chloronaphthalene         10.26  162   233566    25.8220 ug/ml     95
 63) 2-Nitroaniline              10.31   65    64560    21.5924 ug/ml     79
 64) 1,4-Naphthoquinone          10.38  158   105213    29.0477 ug/ml     86
 65) Dimethylphthalate           10.48  163   279200    25.4274 ug/ml    100
 66) 1,3-Dinitrobenzene          10.53  168    52621    28.7315 ug/ml#    74
 67) 2,6-Dinitrotoluene          10.57  165    68377    26.5028 ug/ml     82
 68) Acenaphthylene              10.66  152   404153    25.7980 ug/ml     98
 69) 3-Nitroaniline              10.73  138    51043    20.6821 ug/ml     86
 70) 2,4-Dinitrophenol           10.83  184    17107    19.8529 ug/ml     33
 71) Acenaphthene                10.84  154   249610    25.9077 ug/ml     99
 72) 4-Nitrophenol               10.84   65    47244    23.0009 ug/ml     88
 73) 2,4-Dinitrotoluene          10.98  165    86781    27.9379 ug/ml     79
 74) Pentachlorobenzene          11.02  250   103740    26.3042 ug/ml#    96
 75) Dibenzofuran                11.00  168   345780    25.7918 ug/ml     96
 76) 2,3,4,6-Tetrachlorophenol   11.10  232    61757    25.5093 ug/ml     98
 77) 1-Naphthylamine             11.08  143    74407    11.9879 ug/ml     95
 78) 2-Naphthylamine             11.15  143    19756     5.0540 ug/ml     90
 79) Diethylphthalate            11.18  149   274150    24.7146 ug/ml     99
 80) Thionazin                   11.28  107    43455    22.9950 ug/ml     93
 81) Fluorene                    11.35  166   286005    26.0038 ug/ml     99
 82) 4-Chlorophenyl Phenyl Ethe  11.31  204   137636    26.0652 ug/ml     94
 83) 4-Nitroaniline              11.36  138    71527    26.4098 ug/ml     79
 84) 5-Nitro-o-Toluidine         11.36  152    69750    24.7194 ug/ml#    84
 85) 1,2-Diphenylhydrazine       11.47   77   266263    21.1945 ug/ml     89
 88) 4,6-Dinitro-2-Methylphenol  11.41  198    39709    30.4011 ug/ml     72
 89) n-Nitrosodiphenylamine      11.42  169   246925    24.9938 ug/ml     97
 90) Sulfotepp                   11.63  322    48217    25.8038 ug/ml#    84
 91) Sym-Trinitrobenzene         11.71   75    50781    27.4349 ug/ml#    88
 92) Diallate                    11.75   86    94452    21.3813 ug/ml#    82
 93) Phenacetin                  11.73  108   129274    23.2837 ug/ml     94
 94) Phorate                     11.77   75   165911    20.9837 ug/ml#    91
 95) 4-Bromophenyl Phenyl Ether  11.84  248    77197    24.8731 ug/ml     95
 96) Hexachlorobenzene           12.04  284    83283    24.9238 ug/ml     96
-------------------------------------------------------------------------
(#) = qualifier out of range (m) = manual integration
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      Quantitation Report    (QT Reviewed)

  Data File : C:\MSDCHEM\1\DATA\070511\12M35575.D          Vial: 6
  Acq On    :  5 Jul 2011   5:33 pm                    Operator: MDC/MES
  Sample    : WG369349-06 25 PPM Megamix STD           Inst    : HPMS12
  Misc      : 1,1 STD45815                             Multiplr: 1.00
  MS Integration Params: RTEINT.P  

Quant Time: Jul 06 09:21:23 2011           Quant Results File: MEGAMIX.RES

  Quant Method : C:\MSDCHEM\1\METHODS\MEGAMIX.M (RTE Integrator)
  Title        : OVD MSS01 8270/625 Initial Calibration 07/05/11
  Last Update  : Wed Jul 06 09:20:52 2011
  Response via : Initial Calibration
  DataAcq Meth : BNARUN             

     Compound                     R.T. QIon  Response  Conc Unit   Qvalue
-------------------------------------------------------------------------
 97) Dimethoate                  11.97   87    96352    22.5804 ug/ml     96
 98) 4-Aminobiphenyl             12.13  169   177019    22.8909 ug/ml     98
 99) Pentachlorophenol           12.23  266    43366    21.7563 ug/ml     98
100) Pronamide                   12.17  173   125473    25.5209 ug/ml     98
101) Pentachloronitrobenzene     12.32  237    28841    25.9546 ug/ml     98
102) Disulfoton                  12.35   88   143624    21.3369 ug/ml    100
103) Phenanthrene                12.43  178   404777    25.4153 ug/ml     99
104) Anthracene                  12.49  178   417315    25.5418 ug/ml     99
105) Carbazole                   12.64  167   382866    25.6661 ug/ml     91
106) Parathion Methyl            12.82  109    85100    27.2318 ug/ml#    93
107) Di-n-Butyl Phthalate        13.01  149   469095    24.9069 ug/ml     99
108) Parathion Ethyl             13.30   97    50094    24.7437 ug/ml#    91
109) 4-Nitroquinoline 1-Oxide    13.39  190    22606    21.9065 ug/ml#    86
110) Methapyrilene               13.45   58    86468    17.6164 ug/ml     92
111) Isodrin                     13.80  193    43825    24.8622 ug/ml     98
112) Fluoranthene                13.97  202   425549    25.7232 ug/ml     95
114) Benzidine                   14.07  184    31575    11.6769 ug/ml    100
115) Pyrene                      14.30  202   432606    26.3916 ug/ml     99
116) Aramite                     14.34  185    25454    27.5119 ug/ml     99
118) p-(Dimethylamino)azobenzen  14.64  225    92754    26.0096 ug/ml#    82
119) Chlorobenzilate             14.68  251   124385    25.9139 ug/ml     94
120) Famphur                     15.09  218    44004   117.9573 ug/ml#     1
121) Butyl Benzyl Phthalate      15.11  149   199287    25.8270 ug/ml     88
122) 3,3'-Dimethylbenzidine      15.12  212   235081    23.1350 ug/ml#    96
123) 2-Acetylaminofluorene       15.53  181   161817    26.2607 ug/ml     98
124) bis(2-Ethylhexyl)phthalate  15.95  149   274260    25.1346 ug/ml     98
125) 3,3'-Dichlorobenzidine      15.96  252   112023    25.2396 ug/ml     98
126) Benzo[a]anthracene          16.04  228   388520    25.5134 ug/ml     99
127) Chrysene                    16.11  228   377912    25.5213 ug/ml     99
129) Di-n-Octyl Phthalate        16.90  149   454383    24.7281 ug/ml     90
130) 7,12-Dimethylbenz[a]anthra  17.94  256   180620    25.2427 ug/ml     94
131) Benzo[b]fluoranthene        17.94  252   394737    25.2148 ug/ml     94
132) Benzo[k]fluoranthene        17.98  252   361155    25.9753 ug/ml     97
133) Benzo[a]pyrene              18.65  252   350149    25.2932 ug/ml     96
134) 3-Methylcholanthrene        19.52  268   179337    23.5966 ug/ml     98
135) Indeno[1,2,3-cd]pyrene      21.76  276   303557    22.4443 ug/ml     94
136) Dibenz[ah]anthracene        21.76  278   253455    22.3544 ug/ml     96
137) Benzo[ghi]perylene          22.66  276   241316    22.2931 ug/ml     98

--------------------------------------------------------------------------
(#) = qualifier out of range (m) = manual integration (+) = signals summed
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      Quantitation Report    (QT Reviewed)

  Data File : C:\MSDCHEM\1\DATA\070511\12M35575.D          Vial: 6
  Acq On    :  5 Jul 2011   5:33 pm                    Operator: MDC/MES
  Sample    : WG369349-06 25 PPM Megamix STD           Inst    : HPMS12
  Misc      : 1,1 STD45815                             Multiplr: 1.00
  MS Integration Params: RTEINT.P  
  Quant Time: Jul  6 13:12 2011              Quant Results File: MEGAMIX.RES

  Method       : C:\MSDCHEM\1\METHODS\MEGAMIX.M (RTE Integrator)
  Title        : OVD MSS01 8270/625 Initial Calibration 07/05/11
  Last Update  : Wed Jul 06 13:20:07 2011
  Response via : Initial Calibration
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Quantitation Report (Qedit)

  Data File : C:\MSDCHEM\1\DATA\070511\12M35575.D          Vial: 6
  Acq On    :  5 Jul 2011   5:33 pm                    Operator: MDC/MES
  Sample    : WG369349-06 25 PPM Megamix STD           Inst    : HPMS12
  Misc      : 1,1 STD45815                             Multiplr: 1.00
  MS Integration Params: RTEINT.P  
  Quant Time: Jul  6  9:21 2011              Quant Results File: temp.res

  Method       : C:\MSDCHEM\1\METHODS\MEGAMIX.M (RTE Integrator)
  Title        : OVD MSS01 8270/625 Initial Calibration 07/05/11
  Last Update  : Wed Jul 06 13:11:53 2011
  Response via : Single Level Calibration
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response   3899

8.58min   1.34ug/ml  

(39)  Benzoic Acid
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Quantitation Report (Qedit)

  Data File : C:\MSDCHEM\1\DATA\070511\12M35575.D          Vial: 6
  Acq On    :  5 Jul 2011   5:33 pm                    Operator: MDC/MES
  Sample    : WG369349-06 25 PPM Megamix STD           Inst    : HPMS12
  Misc      : 1,1 STD45815                             Multiplr: 1.00
  MS Integration Params: RTEINT.P  
  Quant Time: Jul  6 13:12 2011              Quant Results File: temp.res

  Method       : C:\MSDCHEM\1\METHODS\MEGAMIX.M (RTE Integrator)
  Title        : OVD MSS01 8270/625 Initial Calibration 07/05/11
  Last Update  : Wed Jul 06 13:11:53 2011
  Response via : Single Level Calibration
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      Quantitation Report    (QT Reviewed)

  Data File : C:\MSDCHEM\1\DATA\070511\12M35576.D          Vial: 7
  Acq On    :  5 Jul 2011   6:06 pm                    Operator: MDC/MES
  Sample    : WG369349-07 80 PPM Megamix STD           Inst    : HPMS12
  Misc      : 1,1 STD45815                             Multiplr: 1.00
  MS Integration Params: RTEINT.P  

Quant Time: Jul 06 09:21:24 2011           Quant Results File: MEGAMIX.RES

  Quant Method : C:\MSDCHEM\1\METHODS\MEGAMIX.M (RTE Integrator)
  Title        : OVD MSS01 8270/625 Initial Calibration 07/05/11
  Last Update  : Wed Jul 06 09:20:52 2011
  Response via : Initial Calibration
  DataAcq Meth : BNARUN             

Internal Standards                R.T. QIon  Response  Conc Units Dev(Min)
--------------------------------------------------------------------------
  1) 1,4-Dichlorobenzene-d4       7.705  152   171061    40.0000 ug/ml   0.000
 30) Naphthalene-d8               8.998  136   666130    40.0000 ug/ml   0.000
 54) Acenaphthene-d10            10.809  164   379941    40.0000 ug/ml   0.000
 87) Phenanthrene-d10            12.407  188   676434    40.0000 ug/ml   0.000
113) Chrysene-d12                16.082  240   637281    40.0000 ug/ml   0.000
128) Perylene-d12                18.785  264   573794    40.0000 ug/ml   0.000

System Monitoring Compounds                                       
  8) 2-Fluorophenol               6.450  112   426321    72.8301788 ug/ml   0.00  
  Spiked Amount    100.000   Range  21 - 100    Recovery   =   72.83% 
 12) Phenol-d5                    7.310   99   485078    66.6911655 ug/ml   0.00  
  Spiked Amount    100.000   Range  10 -  94    Recovery   =   66.69% 
 31) Nitrobenzene-d5              8.277   82   444088    65.2462547 ug/ml   0.00  
  Spiked Amount     50.000   Range  35 - 114    Recovery   =  130.49%#
 59) 2-Fluorobiphenyl            10.072  172  1020113    72.5532451 ug/ml   0.00  
  Spiked Amount     50.000   Range  43 - 116    Recovery   =  145.11%#
 86) 2,4,6-Tribromophenol        11.632  330   127620    80.1087472 ug/ml   0.00  
  Spiked Amount    100.000   Range  10 - 123    Recovery   =   80.11% 
117) p-Terphenyl-d14             14.431  244  1005454    74.9133801 ug/ml   0.00  
  Spiked Amount     50.000   Range  33 - 141    Recovery   =  149.83%#

Target Compounds                                                   Qvalue
  2) 1,4-Dioxane                  4.51   88   184341    68.8232 ug/ml     97
  3) n-Nitrosodimethylamine       4.99   74   269427    64.4487 ug/ml     99
  4) Pyridine                     5.01   79   477050    64.3937 ug/ml     97
  5) 2-Picoline                   5.86   93   486141    67.6553 ug/ml     98
  6) n-Nitrosomethylethylamine    5.99   88   214631    67.5963 ug/ml     99
  7) Methyl Methanesulfonate      6.29   80   201342    60.7903 ug/ml     98
  9) n-Nitrosodiethylamine        6.69  102   217339    69.2375 ug/ml     97
 10) Ethyl Methanesulfonate       6.95   79   296053    62.2789 ug/ml     90
 11) Aniline                      7.40   93   714346    69.7964 ug/ml     86
 13) Phenol                       7.32   94   521169    65.4847 ug/ml     94
 14) bis(2-Chloroethyl)ether      7.42   63   288704    57.7083 ug/ml     73
 15) Pentachloroethane            7.43  167   162036    77.5792 ug/ml     93
 16) 2-Chlorophenol               7.53  128   471382    74.4245 ug/ml     90
 17) 1,3-Dichlorobenzene          7.68  146   507668    75.9105 ug/ml     96
 18) 1,4-Dichlorobenzene          7.72  146   511323    75.6224 ug/ml     96
 19) Benzyl Alcohol               7.82  108   299736    71.5643 ug/ml     86
 20) 1,2-Dichlorobenzene          7.92  146   454913    73.4293 ug/ml     96
 21) 2-Methylphenol               7.92  107   339276    67.2331 ug/ml     96
 22) bis(2-Chloroisopropyl)ethe   7.96   45   523000    52.5989 ug/ml#    83
 23) 3-,4-Methylphenol            8.05  107   468373    69.7607 ug/ml     97
 24) n-Nitrosopyrrolidine         8.10  100   201729    67.0878 ug/ml#    67
 25) n-Nitrosodipropylamine       8.11   70   242611    54.8800 ug/ml     89
 26) Acetophenone                 8.11  105   514262    67.3140 ug/ml     90
 27) n-Nitrosomorpholine          8.11   56   195828    57.0350 ug/ml#    87
 28) o-Toluidine                  8.15  106   671015    68.3937 ug/ml     98
 29) Hexachloroethane             8.23  117   184996    72.9650 ug/ml     85
 32) Nitrobenzene                 8.29   77   407411    64.4188 ug/ml     86
 33) n-Nitrosopiperidine          8.44  114   225932    72.3251 ug/ml#    74
 34) Isophorone                   8.51   82   753839    63.0424 ug/ml     92
 35) 2-Nitrophenol                8.61  139   275016    84.0786 ug/ml     83
 36) 2,4-Dimethylphenol           8.59  122   413210    72.5722 ug/ml     96
 37) 0,0,0-Triethyl Phosphoroth   8.69  198   173165    79.8379 ug/ml#    84
 38) bis(2-Chloroethoxy)methane   8.68   93   555233    64.8753 ug/ml     99
-------------------------------------------------------------------------
(#) = qualifier out of range (m) = manual integration
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      Quantitation Report    (QT Reviewed)

  Data File : C:\MSDCHEM\1\DATA\070511\12M35576.D          Vial: 7
  Acq On    :  5 Jul 2011   6:06 pm                    Operator: MDC/MES
  Sample    : WG369349-07 80 PPM Megamix STD           Inst    : HPMS12
  Misc      : 1,1 STD45815                             Multiplr: 1.00
  MS Integration Params: RTEINT.P  

Quant Time: Jul 06 09:21:24 2011           Quant Results File: MEGAMIX.RES

  Quant Method : C:\MSDCHEM\1\METHODS\MEGAMIX.M (RTE Integrator)
  Title        : OVD MSS01 8270/625 Initial Calibration 07/05/11
  Last Update  : Wed Jul 06 09:20:52 2011
  Response via : Initial Calibration
  DataAcq Meth : BNARUN             

     Compound                     R.T. QIon  Response  Conc Unit   Qvalue
-------------------------------------------------------------------------
 39) Benzoic Acid                 8.64  105   152145m   46.0167 ug/ml       
 40) 2,4-Dichlorophenol           8.84  162   378049    80.5751 ug/ml     95
 41) a,a-Dimethylphenethylamine   8.89   58  1087808    75.2646 ug/ml#    90
 42) 1,2,4-Trichlorobenzene       8.94  180   431616    80.6230 ug/ml     99
 43) Naphthalene                  9.02  128  1316622    71.8278 ug/ml     98
 44) 4-Chloroaniline              9.05  127   551030    67.2194 ug/ml     94
 45) 2,6-Dichlorophenol           9.07  162   381715    80.7019 ug/ml#    96
 46) Hexachloropropene            9.14  213   247951    90.0646 ug/ml    100
 47) Hexachlorobutadiene          9.17  225   213812    79.5904 ug/ml    100
 48) n-Nitrosodi-n-Butylamine     9.37   84   339514    64.0374 ug/ml     91
 49) p-Phenylenediamine           9.40  108   243922   124.0859 ug/ml     93
 50) 4-Chloro-3-Methylphenol      9.49  107   370561    70.9920 ug/ml     88
 51) Safrole                      9.59  162   354212    78.8148 ug/ml     92
 52) 2-Methylnaphthalene          9.71  142   862888    74.4016 ug/ml     99
 53) 1-Methylnaphthalene          9.83  142   831000    74.6516 ug/ml     98
 55) 1,2,4,5-Tetrachlorobenzene   9.92  216   374935    74.3682 ug/ml     99
 56) Hexachlorocyclopentadiene    9.93  237   188087    77.5635 ug/ml    100
 57) 2,4,6-Trichlorophenol       10.00  196   276662    79.2596 ug/ml    100
 58) 2,4,5-Trichlorophenol       10.05  196   295284    78.6926 ug/ml    100
 60) Isosafrole                  10.11  162   370737    74.9549 ug/ml     91
 61) 2-Chloronaphthalene         10.22  162   933128    73.4656 ug/ml     96
 62) 1-Chloronaphthalene         10.26  162   764267    73.8006 ug/ml     96
 63) 2-Nitroaniline              10.32   65   216347    63.2009 ug/ml     73
 64) 1,4-Naphthoquinone          10.38  158   241687    58.2814 ug/ml     85
 65) Dimethylphthalate           10.48  163   923442    73.4567 ug/ml    100
 66) 1,3-Dinitrobenzene          10.54  168   188119    89.7154 ug/ml#    71
 67) 2,6-Dinitrotoluene          10.58  165   238904    80.8797 ug/ml     80
 68) Acenaphthylene              10.66  152  1280839    71.4118 ug/ml    100
 69) 3-Nitroaniline              10.73  138   243174    86.0616 ug/ml     83
 70) 2,4-Dinitrophenol           10.84  184   103335   104.7446 ug/ml#    32
 71) Acenaphthene                10.85  154   785411    71.2031 ug/ml     98
 72) 4-Nitrophenol               10.85   65   137108    58.3035 ug/ml#    65
 73) 2,4-Dinitrotoluene          10.99  165   298061    83.8124 ug/ml     75
 74) Pentachlorobenzene          11.02  250   346237    76.6808 ug/ml#    96
 75) Dibenzofuran                11.00  168  1118192    72.8505 ug/ml     97
 76) 2,3,4,6-Tetrachlorophenol   11.10  232   230908    83.3079 ug/ml     98
 77) 1-Naphthylamine             11.08  143   587279    82.6437 ug/ml#    89
 78) 2-Naphthylamine             11.15  143   305082    68.1685 ug/ml#    84
 79) Diethylphthalate            11.19  149   915920    72.1205 ug/ml     98
 80) Thionazin                   11.29  107   143552    66.3494 ug/ml     93
 81) Fluorene                    11.36  166   908493    72.1471 ug/ml     99
 82) 4-Chlorophenyl Phenyl Ethe  11.31  204   460800    76.2213 ug/ml     94
 83) 4-Nitroaniline              11.38  138   247342    79.7679 ug/ml     80
 84) 5-Nitro-o-Toluidine         11.36  152   268042    82.9718 ug/ml#    80
 85) 1,2-Diphenylhydrazine       11.48   77   842157    58.5518 ug/ml#    84
 88) 4,6-Dinitro-2-Methylphenol  11.41  198   178593   117.3685 ug/ml#    55
 89) n-Nitrosodiphenylamine      11.43  169   820584    71.2979 ug/ml     99
 90) Sulfotepp                   11.63  322   161254    74.0763 ug/ml#    79
 91) Sym-Trinitrobenzene         11.72   75   188133    87.2475 ug/ml#    87
 92) Diallate                    11.75   86   287374    55.8415 ug/ml#    72
 93) Phenacetin                  11.74  108   416800    64.4397 ug/ml#    94
 94) Phorate                     11.77   75   517254    56.1561 ug/ml#    85
 95) 4-Bromophenyl Phenyl Ether  11.83  248   269118    74.4317 ug/ml     95
 96) Hexachlorobenzene           12.05  284   281826    72.3978 ug/ml     96
-------------------------------------------------------------------------
(#) = qualifier out of range (m) = manual integration
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      Quantitation Report    (QT Reviewed)

  Data File : C:\MSDCHEM\1\DATA\070511\12M35576.D          Vial: 7
  Acq On    :  5 Jul 2011   6:06 pm                    Operator: MDC/MES
  Sample    : WG369349-07 80 PPM Megamix STD           Inst    : HPMS12
  Misc      : 1,1 STD45815                             Multiplr: 1.00
  MS Integration Params: RTEINT.P  

Quant Time: Jul 06 09:21:24 2011           Quant Results File: MEGAMIX.RES

  Quant Method : C:\MSDCHEM\1\METHODS\MEGAMIX.M (RTE Integrator)
  Title        : OVD MSS01 8270/625 Initial Calibration 07/05/11
  Last Update  : Wed Jul 06 09:20:52 2011
  Response via : Initial Calibration
  DataAcq Meth : BNARUN             

     Compound                     R.T. QIon  Response  Conc Unit   Qvalue
-------------------------------------------------------------------------
 97) Dimethoate                  11.98   87   275983    55.5186 ug/ml     96
 98) 4-Aminobiphenyl             12.13  169   743789    82.5616 ug/ml     99
 99) Pentachlorophenol           12.23  266   184739    79.5573 ug/ml     98
100) Pronamide                   12.18  173   422765    73.8126 ug/ml     99
101) Pentachloronitrobenzene     12.32  237    99654    76.9811 ug/ml     98
102) Disulfoton                  12.35   88   470623    60.0154 ug/ml    100
103) Phenanthrene                12.44  178  1326250    71.4810 ug/ml     99
104) Anthracene                  12.49  178  1370867    72.0226 ug/ml    100
105) Carbazole                   12.65  167  1301487    74.8927 ug/ml     91
106) Parathion Methyl            12.82  109   265082    72.8138 ug/ml#    92
107) Di-n-Butyl Phthalate        13.01  149  1534332    69.9301 ug/ml     99
108) Parathion Ethyl             13.30   97   170156    72.1459 ug/ml#    90
109) 4-Nitroquinoline 1-Oxide    13.39  190   108079    89.9035 ug/ml#    82
110) Methapyrilene               13.45   58   209528    36.6428 ug/ml     90
111) Isodrin                     13.80  193   148671    72.3984 ug/ml    100
112) Fluoranthene                13.97  202  1385358    71.8826 ug/ml     95
114) Benzidine                   14.07  184   199835    65.1026 ug/ml    100
115) Pyrene                      14.30  202  1408380    75.6890 ug/ml    100
116) Aramite                     14.35  185    88919    84.6642 ug/ml     98
118) p-(Dimethylamino)azobenzen  14.64  225   320209    79.0997 ug/ml#    79
119) Chlorobenzilate             14.69  251   431302    79.1566 ug/ml     92
120) Famphur                     15.09  218     7160    16.9078 ug/ml#    74
121) Butyl Benzyl Phthalate      15.12  149   636502    72.6666 ug/ml     85
122) 3,3'-Dimethylbenzidine      15.13  212   653675    56.6703 ug/ml#    96
123) 2-Acetylaminofluorene       15.54  181   584014    83.4921 ug/ml     99
124) bis(2-Ethylhexyl)phthalate  15.95  149   890912    71.9258 ug/ml     98
125) 3,3'-Dichlorobenzidine      15.96  252   384516    76.3186 ug/ml     98
126) Benzo[a]anthracene          16.05  228  1301573    75.2946 ug/ml    100
127) Chrysene                    16.12  228  1252127    74.4906 ug/ml    100
129) Di-n-Octyl Phthalate        16.91  149  1547728    76.5991 ug/ml     89
130) 7,12-Dimethylbenz[a]anthra  17.95  256   595572    75.6946 ug/ml     95
131) Benzo[b]fluoranthene        17.95  252  1301851    75.6257 ug/ml     94
132) Benzo[k]fluoranthene        18.00  252  1180749    77.2299 ug/ml     97
133) Benzo[a]pyrene              18.67  252  1165822    76.5851 ug/ml     97
134) 3-Methylcholanthrene        19.53  268   599066    71.6827 ug/ml     98
135) Indeno[1,2,3-cd]pyrene      21.79  276   914071    61.4620 ug/ml     95
136) Dibenz[ah]anthracene        21.78  278   775331    62.1884 ug/ml     97
137) Benzo[ghi]perylene          22.70  276   674608    56.6757 ug/ml     99

--------------------------------------------------------------------------
(#) = qualifier out of range (m) = manual integration (+) = signals summed
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      Quantitation Report    (QT Reviewed)

  Data File : C:\MSDCHEM\1\DATA\070511\12M35576.D          Vial: 7
  Acq On    :  5 Jul 2011   6:06 pm                    Operator: MDC/MES
  Sample    : WG369349-07 80 PPM Megamix STD           Inst    : HPMS12
  Misc      : 1,1 STD45815                             Multiplr: 1.00
  MS Integration Params: RTEINT.P  
  Quant Time: Jul  6 13:12 2011              Quant Results File: MEGAMIX.RES

  Method       : C:\MSDCHEM\1\METHODS\MEGAMIX.M (RTE Integrator)
  Title        : OVD MSS01 8270/625 Initial Calibration 07/05/11
  Last Update  : Wed Jul 06 13:20:07 2011
  Response via : Initial Calibration
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Quantitation Report (Qedit)

  Data File : C:\MSDCHEM\1\DATA\070511\12M35576.D          Vial: 7
  Acq On    :  5 Jul 2011   6:06 pm                    Operator: MDC/MES
  Sample    : WG369349-07 80 PPM Megamix STD           Inst    : HPMS12
  Misc      : 1,1 STD45815                             Multiplr: 1.00
  MS Integration Params: RTEINT.P  
  Quant Time: Jul  6  9:21 2011              Quant Results File: temp.res

  Method       : C:\MSDCHEM\1\METHODS\MEGAMIX.M (RTE Integrator)
  Title        : OVD MSS01 8270/625 Initial Calibration 07/05/11
  Last Update  : Wed Jul 06 13:12:27 2011
  Response via : Single Level Calibration
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Quantitation Report (Qedit)

  Data File : C:\MSDCHEM\1\DATA\070511\12M35576.D          Vial: 7
  Acq On    :  5 Jul 2011   6:06 pm                    Operator: MDC/MES
  Sample    : WG369349-07 80 PPM Megamix STD           Inst    : HPMS12
  Misc      : 1,1 STD45815                             Multiplr: 1.00
  MS Integration Params: RTEINT.P  
  Quant Time: Jul  6 13:12 2011              Quant Results File: temp.res

  Method       : C:\MSDCHEM\1\METHODS\MEGAMIX.M (RTE Integrator)
  Title        : OVD MSS01 8270/625 Initial Calibration 07/05/11
  Last Update  : Wed Jul 06 13:12:27 2011
  Response via : Single Level Calibration
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      Quantitation Report    (QT Reviewed)

  Data File : C:\MSDCHEM\1\DATA\070511\12M35577.D          Vial: 8
  Acq On    :  5 Jul 2011   6:40 pm                    Operator: MDC/MES
  Sample    : WG369349-08 100 PPM Megamix STD          Inst    : HPMS12
  Misc      : 1,1 STD45815                             Multiplr: 1.00
  MS Integration Params: RTEINT.P  

Quant Time: Jul 06 09:21:25 2011           Quant Results File: MEGAMIX.RES

  Quant Method : C:\MSDCHEM\1\METHODS\MEGAMIX.M (RTE Integrator)
  Title        : OVD MSS01 8270/625 Initial Calibration 07/05/11
  Last Update  : Wed Jul 06 09:20:52 2011
  Response via : Initial Calibration
  DataAcq Meth : BNARUN             

Internal Standards                R.T. QIon  Response  Conc Units Dev(Min)
--------------------------------------------------------------------------
  1) 1,4-Dichlorobenzene-d4       7.705  152   162177    40.0000 ug/ml   0.000
 30) Naphthalene-d8               8.998  136   629342    40.0000 ug/ml   0.000
 54) Acenaphthene-d10            10.809  164   357271    40.0000 ug/ml   0.000
 87) Phenanthrene-d10            12.412  188   622426    40.0000 ug/ml   0.000
113) Chrysene-d12                16.082  240   573260    40.0000 ug/ml   0.000
128) Perylene-d12                18.791  264   494340    40.0000 ug/ml   0.000

System Monitoring Compounds                                       
  8) 2-Fluorophenol               6.450  112   507553    91.4571773 ug/ml   0.00  
  Spiked Amount    100.000   Range  21 - 100    Recovery   =   91.46% 
 12) Phenol-d5                    7.310   99   569158    82.5375014 ug/ml   0.00  
  Spiked Amount    100.000   Range  10 -  94    Recovery   =   82.54% 
 31) Nitrobenzene-d5              8.277   82   528722    82.2216538 ug/ml   0.00  
  Spiked Amount     50.000   Range  35 - 114    Recovery   =  164.44%#
 59) 2-Fluorobiphenyl            10.072  172  1145835    86.6660573 ug/ml   0.00  
  Spiked Amount     50.000   Range  43 - 116    Recovery   =  173.33%#
 86) 2,4,6-Tribromophenol        11.632  330   141735    94.6142833 ug/ml   0.00  
  Spiked Amount    100.000   Range  10 - 123    Recovery   =   94.61% 
117) p-Terphenyl-d14             14.431  244  1102485    91.3164895 ug/ml   0.00  
  Spiked Amount     50.000   Range  33 - 141    Recovery   =  182.63%#

Target Compounds                                                   Qvalue
  2) 1,4-Dioxane                  4.51   88   221316    87.1540 ug/ml     94
  3) n-Nitrosodimethylamine       5.00   74   327433    82.6147 ug/ml    100
  4) Pyridine                     5.01   79   572350    81.4898 ug/ml     95
  5) 2-Picoline                   5.86   93   580556    85.2208 ug/ml     98
  6) n-Nitrosomethylethylamine    5.99   88   258688    85.9347 ug/ml     97
  7) Methyl Methanesulfonate      6.30   80   240186    76.4908 ug/ml     98
  9) n-Nitrosodiethylamine        6.69  102   260375    87.4913 ug/ml     99
 10) Ethyl Methanesulfonate       6.95   79   356878    79.1868 ug/ml     91
 11) Aniline                      7.40   93   835833    86.1402 ug/ml     87
 13) Phenol                       7.32   94   610109    80.8594 ug/ml     95
 14) bis(2-Chloroethyl)ether      7.42   63   341344    71.9680 ug/ml     72
 15) Pentachloroethane            7.43  167   186098    93.9804 ug/ml     94
 16) 2-Chlorophenol               7.53  128   554183    92.2907 ug/ml     91
 17) 1,3-Dichlorobenzene          7.68  146   584610    92.2041 ug/ml     97
 18) 1,4-Dichlorobenzene          7.72  146   591323    92.2447 ug/ml     97
 19) Benzyl Alcohol               7.82  108   350363    88.2343 ug/ml     88
 20) 1,2-Dichlorobenzene          7.92  146   524093    89.2301 ug/ml     97
 21) 2-Methylphenol               7.92  107   401516    83.9256 ug/ml     96
 22) bis(2-Chloroisopropyl)ethe   7.96   45   633522    67.2045 ug/ml#    85
 23) 3-,4-Methylphenol            8.05  107   548682    86.1989 ug/ml     97
 24) n-Nitrosopyrrolidine         8.11  100   234709    82.3316 ug/ml#    67
 25) n-Nitrosodipropylamine       8.11   70   276190    65.8981 ug/ml     90
 26) Acetophenone                 8.11  105   591246    81.6302 ug/ml     90
 27) n-Nitrosomorpholine          8.11   56   228967    70.3398 ug/ml#    87
 28) o-Toluidine                  8.15  106   790057    84.9384 ug/ml     99
 29) Hexachloroethane             8.23  117   219555    91.3393 ug/ml     89
 32) Nitrobenzene                 8.29   77   490570    82.1018 ug/ml     87
 33) n-Nitrosopiperidine          8.44  114   266209    90.1999 ug/ml#    77
 34) Isophorone                   8.51   82   895559    79.2721 ug/ml     92
 35) 2-Nitrophenol                8.61  139   320307   103.6492 ug/ml     84
 36) 2,4-Dimethylphenol           8.59  122   479992    89.2289 ug/ml     96
 37) 0,0,0-Triethyl Phosphoroth   8.69  198   194825    95.0749 ug/ml#    85
 38) bis(2-Chloroethoxy)methane   8.68   93   645414    79.8205 ug/ml     99
-------------------------------------------------------------------------
(#) = qualifier out of range (m) = manual integration
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      Quantitation Report    (QT Reviewed)

  Data File : C:\MSDCHEM\1\DATA\070511\12M35577.D          Vial: 8
  Acq On    :  5 Jul 2011   6:40 pm                    Operator: MDC/MES
  Sample    : WG369349-08 100 PPM Megamix STD          Inst    : HPMS12
  Misc      : 1,1 STD45815                             Multiplr: 1.00
  MS Integration Params: RTEINT.P  

Quant Time: Jul 06 09:21:25 2011           Quant Results File: MEGAMIX.RES

  Quant Method : C:\MSDCHEM\1\METHODS\MEGAMIX.M (RTE Integrator)
  Title        : OVD MSS01 8270/625 Initial Calibration 07/05/11
  Last Update  : Wed Jul 06 09:20:52 2011
  Response via : Initial Calibration
  DataAcq Meth : BNARUN             

     Compound                     R.T. QIon  Response  Conc Unit   Qvalue
-------------------------------------------------------------------------
 39) Benzoic Acid                 8.65  105   244075m   78.1364 ug/ml       
 40) 2,4-Dichlorophenol           8.84  162   436974    98.5782 ug/ml     95
 41) a,a-Dimethylphenethylamine   8.91   58  1352289    99.0331 ug/ml#    88
 42) 1,2,4-Trichlorobenzene       8.94  180   493401    97.5515 ug/ml     99
 43) Naphthalene                  9.02  128  1457585    84.1662 ug/ml     97
 44) 4-Chloroaniline              9.05  127   651638    84.1392 ug/ml     94
 45) 2,6-Dichlorophenol           9.07  162   438902    98.2165 ug/ml     96
 46) Hexachloropropene            9.14  213   282945   108.7834 ug/ml    100
 47) Hexachlorobutadiene          9.17  225   240821    94.8844 ug/ml    100
 48) n-Nitrosodi-n-Butylamine     9.37   84   407256    81.3047 ug/ml     93
 49) p-Phenylenediamine           9.40  108   310566   167.2236 ug/ml     94
 50) 4-Chloro-3-Methylphenol      9.50  107   434063    88.0187 ug/ml     89
 51) Safrole                      9.59  162   407687    96.0160 ug/ml     93
 52) 2-Methylnaphthalene          9.71  142   985686    89.9577 ug/ml     99
 53) 1-Methylnaphthalene          9.83  142   947406    90.0838 ug/ml     98
 55) 1,2,4,5-Tetrachlorobenzene   9.92  216   420056    88.6047 ug/ml    100
 56) Hexachlorocyclopentadiene    9.93  237   210855    92.4700 ug/ml    100
 57) 2,4,6-Trichlorophenol       10.00  196   315576    96.1446 ug/ml    100
 58) 2,4,5-Trichlorophenol       10.05  196   338795    96.0173 ug/ml     99
 60) Isosafrole                  10.11  162   425805    91.5510 ug/ml     93
 61) 2-Chloronaphthalene         10.22  162  1066209    89.2696 ug/ml     96
 62) 1-Chloronaphthalene         10.26  162   849733    87.2600 ug/ml     96
 63) 2-Nitroaniline              10.32   65   260946    81.0665 ug/ml     75
 64) 1,4-Naphthoquinone          10.38  158   247654    63.5098 ug/ml     86
 65) Dimethylphthalate           10.48  163  1058203    89.5177 ug/ml    100
 66) 1,3-Dinitrobenzene          10.54  168   220239   111.6984 ug/ml#    73
 67) 2,6-Dinitrotoluene          10.58  165   275404    99.1527 ug/ml     82
 68) Acenaphthylene              10.67  152  1435220    85.0967 ug/ml     99
 69) 3-Nitroaniline              10.73  138   292453   110.0695 ug/ml     84
 70) 2,4-Dinitrophenol           10.84  184   127645   137.5962 ug/ml#    19
 71) Acenaphthene                10.85  154   877137    84.5645 ug/ml     98
 72) 4-Nitrophenol               10.85   65   166087    75.1080 ug/ml     69
 73) 2,4-Dinitrotoluene          10.99  165   340362   101.7801 ug/ml     78
 74) Pentachlorobenzene          11.03  250   386443    91.0159 ug/ml#    97
 75) Dibenzofuran                11.00  168  1244078    86.1951 ug/ml     97
 76) 2,3,4,6-Tetrachlorophenol   11.10  232   262825   100.8399 ug/ml     98
 77) 1-Naphthylamine             11.08  143   788179   117.9529 ug/ml#    89
 78) 2-Naphthylamine             11.15  143   490979   116.6670 ug/ml#    83
 79) Diethylphthalate            11.19  149  1052354    88.1214 ug/ml     99
 80) Thionazin                   11.29  107   164637    80.9233 ug/ml     94
 81) Fluorene                    11.36  166  1023320    86.4226 ug/ml    100
 82) 4-Chlorophenyl Phenyl Ethe  11.31  204   515830    90.7380 ug/ml     94
 83) 4-Nitroaniline              11.38  138   288793    99.0456 ug/ml     81
 84) 5-Nitro-o-Toluidine         11.37  152   315576   103.8844 ug/ml#    81
 85) 1,2-Diphenylhydrazine       11.48   77   985039    72.8315 ug/ml     86
 88) 4,6-Dinitro-2-Methylphenol  11.42  198   210012   149.9922 ug/ml#    56
 89) n-Nitrosodiphenylamine      11.43  169   925977    87.4362 ug/ml    100
 90) Sulfotepp                   11.63  322   178043    88.8856 ug/ml#    80
 91) Sym-Trinitrobenzene         11.72   75   236566   119.2280 ug/ml#    88
 92) Diallate                    11.75   86   328885    69.4531 ug/ml#    72
 93) Phenacetin                  11.75  108   475722    79.9313 ug/ml     95
 94) Phorate                     11.77   75   592284    69.8813 ug/ml#    86
 95) 4-Bromophenyl Phenyl Ether  11.84  248   299945    90.1559 ug/ml     96
 96) Hexachlorobenzene           12.05  284   312500    87.2433 ug/ml     97
-------------------------------------------------------------------------
(#) = qualifier out of range (m) = manual integration
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      Quantitation Report    (QT Reviewed)

  Data File : C:\MSDCHEM\1\DATA\070511\12M35577.D          Vial: 8
  Acq On    :  5 Jul 2011   6:40 pm                    Operator: MDC/MES
  Sample    : WG369349-08 100 PPM Megamix STD          Inst    : HPMS12
  Misc      : 1,1 STD45815                             Multiplr: 1.00
  MS Integration Params: RTEINT.P  

Quant Time: Jul 06 09:21:25 2011           Quant Results File: MEGAMIX.RES

  Quant Method : C:\MSDCHEM\1\METHODS\MEGAMIX.M (RTE Integrator)
  Title        : OVD MSS01 8270/625 Initial Calibration 07/05/11
  Last Update  : Wed Jul 06 09:20:52 2011
  Response via : Initial Calibration
  DataAcq Meth : BNARUN             

     Compound                     R.T. QIon  Response  Conc Unit   Qvalue
-------------------------------------------------------------------------
 97) Dimethoate                  11.99   87   307376    67.1992 ug/ml     96
 98) 4-Aminobiphenyl             12.14  169   849410   102.4668 ug/ml     99
 99) Pentachlorophenol           12.23  266   211553    99.0099 ug/ml     98
100) Pronamide                   12.18  173   479559    90.9936 ug/ml     99
101) Pentachloronitrobenzene     12.32  237   110166    92.4857 ug/ml     96
102) Disulfoton                  12.35   88   547563    75.8860 ug/ml     99
103) Phenanthrene                12.44  178  1493081    87.4554 ug/ml     99
104) Anthracene                  12.49  178  1534432    87.6111 ug/ml     99
105) Carbazole                   12.65  167  1461143    91.3755 ug/ml     92
106) Parathion Methyl            12.82  109   295742    88.2844 ug/ml     95
107) Di-n-Butyl Phthalate        13.01  149  1739382    86.1544 ug/ml     99
108) Parathion Ethyl             13.30   97   198466    91.4509 ug/ml#    92
109) 4-Nitroquinoline 1-Oxide    13.40  190   121871   110.1725 ug/ml#    84
110) Methapyrilene               13.45   58   231456    43.9899 ug/ml     93
111) Isodrin                     13.80  193   168413    89.1284 ug/ml     98
112) Fluoranthene                13.97  202  1538253    86.7416 ug/ml     95
114) Benzidine                   14.07  184   234664    84.9870 ug/ml    100
115) Pyrene                      14.30  202  1561430    93.2857 ug/ml     99
116) Aramite                     14.35  185    99288   105.0949 ug/ml     98
118) p-(Dimethylamino)azobenzen  14.65  225   357135    98.0738 ug/ml#    82
119) Chlorobenzilate             14.69  251   479095    97.7477 ug/ml     94
120) Famphur                     15.09  218     3788     9.9440 ug/ml#     1
121) Butyl Benzyl Phthalate      15.12  149   710717    90.2010 ug/ml     86
122) 3,3'-Dimethylbenzidine      15.13  212   687896    66.2973 ug/ml#    96
123) 2-Acetylaminofluorene       15.55  181   657359   104.4731 ug/ml     99
124) bis(2-Ethylhexyl)phthalate  15.95  149  1004300    90.1349 ug/ml     98
125) 3,3'-Dichlorobenzidine      15.96  252   424101    93.5760 ug/ml     99
126) Benzo[a]anthracene          16.06  228  1440976    92.6683 ug/ml    100
127) Chrysene                    16.12  228  1385073    91.6020 ug/ml    100
129) Di-n-Octyl Phthalate        16.91  149  1764156   101.3436 ug/ml     89
130) 7,12-Dimethylbenz[a]anthra  17.96  256   650047    95.8972 ug/ml     95
131) Benzo[b]fluoranthene        17.96  252  1390539    93.7609 ug/ml     95
132) Benzo[k]fluoranthene        18.01  252  1295371    98.3450 ug/ml     96
133) Benzo[a]pyrene              18.67  252  1255127    95.7040 ug/ml     97
134) 3-Methylcholanthrene        19.54  268   626580    87.0254 ug/ml     98
135) Indeno[1,2,3-cd]pyrene      21.79  276   877457    68.4831 ug/ml     96
136) Dibenz[ah]anthracene        21.79  278   752169    70.0274 ug/ml     97
137) Benzo[ghi]perylene          22.69  276   637205    62.1377 ug/ml     99

--------------------------------------------------------------------------
(#) = qualifier out of range (m) = manual integration (+) = signals summed
12M35577.D  MEGAMIX.M      Thu Jul 07 09:59:30 2011      Page 3
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      Quantitation Report    (QT Reviewed)

  Data File : C:\MSDCHEM\1\DATA\070511\12M35577.D          Vial: 8
  Acq On    :  5 Jul 2011   6:40 pm                    Operator: MDC/MES
  Sample    : WG369349-08 100 PPM Megamix STD          Inst    : HPMS12
  Misc      : 1,1 STD45815                             Multiplr: 1.00
  MS Integration Params: RTEINT.P  
  Quant Time: Jul  6 13:13 2011              Quant Results File: MEGAMIX.RES

  Method       : C:\MSDCHEM\1\METHODS\MEGAMIX.M (RTE Integrator)
  Title        : OVD MSS01 8270/625 Initial Calibration 07/05/11
  Last Update  : Wed Jul 06 13:20:07 2011
  Response via : Initial Calibration
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Quantitation Report (Qedit)

  Data File : C:\MSDCHEM\1\DATA\070511\12M35577.D          Vial: 8
  Acq On    :  5 Jul 2011   6:40 pm                    Operator: MDC/MES
  Sample    : WG369349-08 100 PPM Megamix STD          Inst    : HPMS12
  Misc      : 1,1 STD45815                             Multiplr: 1.00
  MS Integration Params: RTEINT.P  
  Quant Time: Jul  6  9:21 2011              Quant Results File: temp.res

  Method       : C:\MSDCHEM\1\METHODS\MEGAMIX.M (RTE Integrator)
  Title        : OVD MSS01 8270/625 Initial Calibration 07/05/11
  Last Update  : Wed Jul 06 13:12:57 2011
  Response via : Single Level Calibration
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response   17297

8.59min   5.54ug/ml  

(39)  Benzoic Acid
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Quantitation Report (Qedit)

  Data File : C:\MSDCHEM\1\DATA\070511\12M35577.D          Vial: 8
  Acq On    :  5 Jul 2011   6:40 pm                    Operator: MDC/MES
  Sample    : WG369349-08 100 PPM Megamix STD          Inst    : HPMS12
  Misc      : 1,1 STD45815                             Multiplr: 1.00
  MS Integration Params: RTEINT.P  
  Quant Time: Jul  6 13:13 2011              Quant Results File: temp.res

  Method       : C:\MSDCHEM\1\METHODS\MEGAMIX.M (RTE Integrator)
  Title        : OVD MSS01 8270/625 Initial Calibration 07/05/11
  Last Update  : Wed Jul 06 13:12:57 2011
  Response via : Single Level Calibration
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      Quantitation Report    (QT Reviewed)

  Data File : C:\MSDCHEM\1\DATA\070511\12M35578.D          Vial: 9
  Acq On    :  5 Jul 2011   7:14 pm                    Operator: MDC/MES
  Sample    : WG369349-09 120 PPM Megamix STD          Inst    : HPMS12
  Misc      : 1,1 STD45815                             Multiplr: 1.00
  MS Integration Params: RTEINT.P  

Quant Time: Jul 06 13:13:32 2011           Quant Results File: MEGAMIX.RES

  Quant Method : C:\MSDCHEM\1\METHODS\MEGAMIX.M (RTE Integrator)
  Title        : OVD MSS01 8270/625 Initial Calibration 07/05/11
  Last Update  : Wed Jul 06 13:13:27 2011
  Response via : Initial Calibration
  DataAcq Meth : BNARUN             

Internal Standards                R.T. QIon  Response  Conc Units Dev(Min)
--------------------------------------------------------------------------
  1) 1,4-Dichlorobenzene-d4       7.705  152   151827    40.0000 ug/ml   0.000
 30) Naphthalene-d8               8.998  136   596023    40.0000 ug/ml   0.000
 54) Acenaphthene-d10            10.815  164   332677    40.0000 ug/ml   0.000
 87) Phenanthrene-d10            12.412  188   575576    40.0000 ug/ml   0.000
113) Chrysene-d12                16.082  240   523285    40.0000 ug/ml   0.000
128) Perylene-d12                18.785  264   431350    40.0000 ug/ml   0.000

System Monitoring Compounds                                       
  8) 2-Fluorophenol               6.450  112   569017   116.1191253 ug/ml   0.00  
  Spiked Amount    100.000   Range  21 - 100    Recovery   =  116.12%#
 12) Phenol-d5                    7.310   99   638580   111.1376654 ug/ml   0.00  
  Spiked Amount    100.000   Range  10 -  94    Recovery   =  111.14%#
 31) Nitrobenzene-d5              8.277   82   595975   111.7549081 ug/ml   0.00  
  Spiked Amount     50.000   Range  35 - 114    Recovery   =  223.51%#
 59) 2-Fluorobiphenyl            10.072  172  1256744   103.0108865 ug/ml   0.00  
  Spiked Amount     50.000   Range  43 - 116    Recovery   =  206.02%#
 86) 2,4,6-Tribromophenol        11.637  330   155515   112.5634463 ug/ml   0.00  
  Spiked Amount    100.000   Range  10 - 123    Recovery   =  112.56% 
117) p-Terphenyl-d14             14.437  244  1190316   107.5549243 ug/ml   0.00  
  Spiked Amount     50.000   Range  33 - 141    Recovery   =  215.11%#

Target Compounds                                                   Qvalue
  2) 1,4-Dioxane                  4.51   88   251909   121.1344 ug/ml     94
  3) n-Nitrosodimethylamine       5.00   74   373090   120.2622 ug/ml     98
  4) Pyridine                     5.01   79   650113   117.1376 ug/ml     99
  5) 2-Picoline                   5.86   93   660386   117.0001 ug/ml    100
  6) n-Nitrosomethylethylamine    5.99   88   294552   120.9734 ug/ml     98
  7) Methyl Methanesulfonate      6.30   80   267934   110.7145 ug/ml     99
  9) n-Nitrosodiethylamine        6.69  102   293856   117.2022 ug/ml     98
 10) Ethyl Methanesulfonate       6.96   79   406058   116.0012 ug/ml     99
 11) Aniline                      7.40   93   905787   112.5826 ug/ml     95
 13) Phenol                       7.33   94   683580   110.1295 ug/ml    100
 14) bis(2-Chloroethyl)ether      7.43   63   379553   106.5448 ug/ml     99
 15) Pentachloroethane            7.43  167   206748   110.6559 ug/ml     99
 16) 2-Chlorophenol               7.53  128   621760   115.6080 ug/ml     99
 17) 1,3-Dichlorobenzene          7.68  146   653548   110.7913 ug/ml     99
 18) 1,4-Dichlorobenzene          7.73  146   655827   110.2611 ug/ml     99
 19) Benzyl Alcohol               7.82  108   395749   117.2797 ug/ml     99
 20) 1,2-Dichlorobenzene          7.92  146   580044   106.6874 ug/ml    100
 21) 2-Methylphenol               7.92  107   447599   111.2273 ug/ml    100
 22) bis(2-Chloroisopropyl)ethe   7.96   45   718352   110.6709 ug/ml     96
 23) 3-,4-Methylphenol            8.06  107   613909   114.0510 ug/ml     99
 24) n-Nitrosopyrrolidine         8.11  100   259306   107.4080 ug/ml     87
 25) n-Nitrosodipropylamine       8.11   70   304388    95.1001 ug/ml     96
 26) Acetophenone                 8.11  105   649681   103.3098 ug/ml     98
 27) n-Nitrosomorpholine          8.12   56   256700   101.0982 ug/ml     95
 28) o-Toluidine                  8.15  106   881789   112.9076 ug/ml    100
 29) Hexachloroethane             8.23  117   247224   117.4214 ug/ml     99
 32) Nitrobenzene                 8.30   77   548821   111.0719 ug/ml     98
 33) n-Nitrosopiperidine          8.44  114   299214   113.6169 ug/ml     96
 34) Isophorone                   8.51   82  1008680   109.0363 ug/ml     98
 35) 2-Nitrophenol                8.61  139   360811   117.8232 ug/ml     98
 36) 2,4-Dimethylphenol           8.59  122   527240   107.4904 ug/ml     98
 37) 0,0,0-Triethyl Phosphoroth   8.69  198   214262   104.6439 ug/ml     97
 38) bis(2-Chloroethoxy)methane   8.69   93   718471   103.8329 ug/ml     97
-------------------------------------------------------------------------
(#) = qualifier out of range (m) = manual integration
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      Quantitation Report    (QT Reviewed)

  Data File : C:\MSDCHEM\1\DATA\070511\12M35578.D          Vial: 9
  Acq On    :  5 Jul 2011   7:14 pm                    Operator: MDC/MES
  Sample    : WG369349-09 120 PPM Megamix STD          Inst    : HPMS12
  Misc      : 1,1 STD45815                             Multiplr: 1.00
  MS Integration Params: RTEINT.P  

Quant Time: Jul 06 13:13:32 2011           Quant Results File: MEGAMIX.RES

  Quant Method : C:\MSDCHEM\1\METHODS\MEGAMIX.M (RTE Integrator)
  Title        : OVD MSS01 8270/625 Initial Calibration 07/05/11
  Last Update  : Wed Jul 06 13:13:27 2011
  Response via : Initial Calibration
  DataAcq Meth : BNARUN             

     Compound                     R.T. QIon  Response  Conc Unit   Qvalue
-------------------------------------------------------------------------
 39) Benzoic Acid                 8.66  105   318161m  382.1905 ug/ml       
 40) 2,4-Dichlorophenol           8.84  162   487805   111.8742 ug/ml     99
 41) a,a-Dimethylphenethylamine   8.92   58  1468397   125.1685 ug/ml     97
 42) 1,2,4-Trichlorobenzene       8.94  180   536556   105.6700 ug/ml    100
 43) Naphthalene                  9.03  128  1615348   100.8048 ug/ml     97
 44) 4-Chloroaniline              9.05  127   734404   112.5790 ug/ml     98
 45) 2,6-Dichlorophenol           9.08  162   487466   110.9553 ug/ml    100
 46) Hexachloropropene            9.14  213   313453   118.7713 ug/ml     99
 47) Hexachlorobutadiene          9.17  225   265935   106.4378 ug/ml    100
 48) n-Nitrosodi-n-Butylamine     9.37   84   387220    97.2623 ug/ml     88
 49) p-Phenylenediamine           9.40  108   348057   219.6996 ug/ml    100
 50) 4-Chloro-3-Methylphenol      9.50  107   486969   112.4603 ug/ml     97
 51) Safrole                      9.59  162   452826   109.7473 ug/ml    100
 52) 2-Methylnaphthalene          9.71  142  1087517   104.2427 ug/ml     99
 53) 1-Methylnaphthalene          9.83  142  1045812   104.3498 ug/ml     99
 55) 1,2,4,5-Tetrachlorobenzene   9.92  216   464345   104.1988 ug/ml    100
 56) Hexachlorocyclopentadiene    9.93  237   228889   135.3235 ug/ml    100
 57) 2,4,6-Trichlorophenol       10.00  196   353456   115.8549 ug/ml    100
 58) 2,4,5-Trichlorophenol       10.05  196   371998   114.6849 ug/ml    100
 60) Isosafrole                  10.11  162   472885   111.6571 ug/ml    100
 61) 2-Chloronaphthalene         10.22  162  1170397   106.3829 ug/ml     99
 62) 1-Chloronaphthalene         10.26  162   928921   103.7087 ug/ml     99
 63) 2-Nitroaniline              10.32   65   294929   117.5777 ug/ml     97
 64) 1,4-Naphthoquinone          10.38  158   259500    75.6887 ug/ml    100
 65) Dimethylphthalate           10.49  163  1174631   108.3141 ug/ml     99
 66) 1,3-Dinitrobenzene          10.54  168   247287   121.3414 ug/ml     97
 67) 2,6-Dinitrotoluene          10.58  165   306945   115.1831 ug/ml     98
 68) Acenaphthylene              10.67  152  1583063   102.4073 ug/ml     98
 69) 3-Nitroaniline              10.74  138   335282   133.9860 ug/ml     97
 70) 2,4-Dinitrophenol           10.85  184   146070   159.5751 ug/ml#    13
 71) Acenaphthene                10.85  154   955287   100.9691 ug/ml     98
 72) 4-Nitrophenol               10.85   65   178897   108.1804 ug/ml     86
 73) 2,4-Dinitrotoluene          10.99  165   376269   113.4763 ug/ml     95
 74) Pentachlorobenzene          11.03  250   422935   105.4607 ug/ml    100
 75) Dibenzofuran                11.00  168  1354322   101.6236 ug/ml     99
 76) 2,3,4,6-Tetrachlorophenol   11.11  232   290103   123.3117 ug/ml     99
 77) 1-Naphthylamine             11.08  143   924068   150.6814 ug/ml#    93
 78) 2-Naphthylamine             11.15  143   627344   171.9073 ug/ml#    87
 79) Diethylphthalate            11.19  149  1163647   108.8421 ug/ml     99
 80) Thionazin                   11.29  107   182000   109.9756 ug/ml     99
 81) Fluorene                    11.36  166  1118178   102.0383 ug/ml     99
 82) 4-Chlorophenyl Phenyl Ethe  11.31  204   564923   106.5266 ug/ml     99
 83) 4-Nitroaniline              11.38  138   314215   113.3586 ug/ml     99
 84) 5-Nitro-o-Toluidine         11.37  152   350577   118.7660 ug/ml     98
 85) 1,2-Diphenylhydrazine       11.48   77  1090082   107.1674 ug/ml     97
 88) 4,6-Dinitro-2-Methylphenol  11.42  198   233180   164.7927 ug/ml     82
 89) n-Nitrosodiphenylamine      11.43  169  1009680   106.7483 ug/ml     98
 90) Sulfotepp                   11.63  322   193515   106.6724 ug/ml     91
 91) Sym-Trinitrobenzene         11.73   75   261994   136.4591 ug/ml    100
 92) Diallate                    11.75   86   360647   102.3003 ug/ml     89
 93) Phenacetin                  11.75  108   519539   107.7999 ug/ml     98
 94) Phorate                     11.77   75   644992   103.9327 ug/ml#    96
 95) 4-Bromophenyl Phenyl Ether  11.84  248   329089   109.8291 ug/ml     99
 96) Hexachlorobenzene           12.05  284   343001   107.3535 ug/ml     99
-------------------------------------------------------------------------
(#) = qualifier out of range (m) = manual integration
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      Quantitation Report    (QT Reviewed)

  Data File : C:\MSDCHEM\1\DATA\070511\12M35578.D          Vial: 9
  Acq On    :  5 Jul 2011   7:14 pm                    Operator: MDC/MES
  Sample    : WG369349-09 120 PPM Megamix STD          Inst    : HPMS12
  Misc      : 1,1 STD45815                             Multiplr: 1.00
  MS Integration Params: RTEINT.P  

Quant Time: Jul 06 13:13:32 2011           Quant Results File: MEGAMIX.RES

  Quant Method : C:\MSDCHEM\1\METHODS\MEGAMIX.M (RTE Integrator)
  Title        : OVD MSS01 8270/625 Initial Calibration 07/05/11
  Last Update  : Wed Jul 06 13:13:27 2011
  Response via : Initial Calibration
  DataAcq Meth : BNARUN             

     Compound                     R.T. QIon  Response  Conc Unit   Qvalue
-------------------------------------------------------------------------
 97) Dimethoate                  11.99   87   335917    93.2403 ug/ml     99
 98) 4-Aminobiphenyl             12.14  169   921340   119.3324 ug/ml     99
 99) Pentachlorophenol           12.24  266   233503   137.0315 ug/ml    100
100) Pronamide                   12.18  173   525708   110.9305 ug/ml     99
101) Pentachloronitrobenzene     12.32  237   120642   111.3093 ug/ml    100
102) Disulfoton                  12.35   88   605796   111.0481 ug/ml     99
103) Phenanthrene                12.44  178  1632345   105.6016 ug/ml     99
104) Anthracene                  12.50  178  1676209   105.5642 ug/ml     99
105) Carbazole                   12.65  167  1600226   109.1674 ug/ml    100
106) Parathion Methyl            12.82  109   322628   104.1184 ug/ml     99
107) Di-n-Butyl Phthalate        13.01  149  1900650   107.2181 ug/ml     99
108) Parathion Ethyl             13.30   97   220058   117.4539 ug/ml     98
109) 4-Nitroquinoline 1-Oxide    13.40  190   134617   165.5855 ug/ml     98
110) Methapyrilene               13.45   58   258810    78.5237 ug/ml     99
111) Isodrin                     13.80  193   184683   109.6661 ug/ml     94
112) Fluoranthene                13.98  202  1684766   104.5357 ug/ml     99
114) Benzidine                   14.07  184   267168   101.9869 ug/ml    100
115) Pyrene                      14.30  202  1702671   108.5083 ug/ml     99
116) Aramite                     14.35  185   110414   121.8151 ug/ml     99
118) p-(Dimethylamino)azobenzen  14.65  225   394337   118.3540 ug/ml     97
119) Chlorobenzilate             14.69  251   524618   116.2547 ug/ml     99
120) Famphur                     15.09  218     2925     8.4119 ug/ml#     1
121) Butyl Benzyl Phthalate      15.12  149   774575   108.1059 ug/ml     98
122) 3,3'-Dimethylbenzidine      15.13  212   740287    79.4873 ug/ml     99
123) 2-Acetylaminofluorene       15.55  181   724754   127.4163 ug/ml    100
124) bis(2-Ethylhexyl)phthalate  15.95  149  1104029   112.5646 ug/ml     99
125) 3,3'-Dichlorobenzidine      15.96  252   460948   107.2142 ug/ml    100
126) Benzo[a]anthracene          16.06  228  1582969   111.2127 ug/ml     99
127) Chrysene                    16.12  228  1494422   108.2077 ug/ml     99
129) Di-n-Octyl Phthalate        16.91  149  1937166   129.8631 ug/ml     99
130) 7,12-Dimethylbenz[a]anthra  17.96  256   705937   120.1015 ug/ml    100
131) Benzo[b]fluoranthene        17.96  252  1459486   114.1257 ug/ml     98
132) Benzo[k]fluoranthene        18.01  252  1301959   112.3980 ug/ml     99
133) Benzo[a]pyrene              18.67  252  1320942   116.5213 ug/ml     99
134) 3-Methylcholanthrene        19.54  268   653909   114.9161 ug/ml     99
135) Indeno[1,2,3-cd]pyrene      21.79  276   826927    92.1498 ug/ml     98
136) Dibenz[ah]anthracene        21.79  278   714397    95.0803 ug/ml     99
137) Benzo[ghi]perylene          22.70  276   596824    85.8837 ug/ml     99

--------------------------------------------------------------------------
(#) = qualifier out of range (m) = manual integration (+) = signals summed
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      Quantitation Report    (QT Reviewed)

  Data File : C:\MSDCHEM\1\DATA\070511\12M35578.D          Vial: 9
  Acq On    :  5 Jul 2011   7:14 pm                    Operator: MDC/MES
  Sample    : WG369349-09 120 PPM Megamix STD          Inst    : HPMS12
  Misc      : 1,1 STD45815                             Multiplr: 1.00
  MS Integration Params: RTEINT.P  
  Quant Time: Jul  6 13:13 2011              Quant Results File: MEGAMIX.RES

  Method       : C:\MSDCHEM\1\METHODS\MEGAMIX.M (RTE Integrator)
  Title        : OVD MSS01 8270/625 Initial Calibration 07/05/11
  Last Update  : Wed Jul 06 13:20:07 2011
  Response via : Initial Calibration
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Quantitation Report (Qedit)

  Data File : C:\MSDCHEM\1\DATA\070511\12M35578.D          Vial: 9
  Acq On    :  5 Jul 2011   7:14 pm                    Operator: MDC/MES
  Sample    : WG369349-09 120 PPM Megamix STD          Inst    : HPMS12
  Misc      : 1,1 STD45815                             Multiplr: 1.00
  MS Integration Params: RTEINT.P  
  Quant Time: Jul  6 13:13 2011              Quant Results File: temp.res

  Method       : C:\MSDCHEM\1\METHODS\MEGAMIX.M (RTE Integrator)
  Title        : OVD MSS01 8270/625 Initial Calibration 07/05/11
  Last Update  : Wed Jul 06 13:13:27 2011
  Response via : Single Level Calibration
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(39)  Benzoic Acid
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Quantitation Report (Qedit)

  Data File : C:\MSDCHEM\1\DATA\070511\12M35578.D          Vial: 9
  Acq On    :  5 Jul 2011   7:14 pm                    Operator: MDC/MES
  Sample    : WG369349-09 120 PPM Megamix STD          Inst    : HPMS12
  Misc      : 1,1 STD45815                             Multiplr: 1.00
  MS Integration Params: RTEINT.P  
  Quant Time: Jul  6 13:13 2011              Quant Results File: temp.res

  Method       : C:\MSDCHEM\1\METHODS\MEGAMIX.M (RTE Integrator)
  Title        : OVD MSS01 8270/625 Initial Calibration 07/05/11
  Last Update  : Wed Jul 06 13:13:27 2011
  Response via : Single Level Calibration
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105.00      100         100

  Ion         Exp%     Act%

response   318161

8.66min   382.19ug/ml mint

(39)  Benzoic Acid

12M35578.D  MEGAMIX.M      Wed Jul 06 13:13:46 2011      

Analyst: 07/07/2011 11:19 Supervisor: 07/07/2011 12:40

#1 - Data system fails to select correct peak
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R = 7.58e-002 A*A - 4.52e-002 A + 3.55e-003
Coef of Det (r^2) = 0.992   Curve Fit: Quadratic

Method Name:  C:\MSDCHEM\1\METHODS\MEGAMIX.M
Calibration Table Last Updated: Wed Jul 06 13:20:07 2011
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    Resp Ratio = 2.39e-001 * Amt - 1.13e-002
Coef of Det (r^2) = 0.997   Curve Fit: Linear

Method Name:  C:\MSDCHEM\1\METHODS\MEGAMIX.M
Calibration Table Last Updated: Wed Jul 06 13:20:07 2011
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    Resp Ratio = 1.63e-001 * Amt - 5.39e-002
Coef of Det (r^2) = 0.994   Curve Fit: Linear

Method Name:  C:\MSDCHEM\1\METHODS\MEGAMIX.M
Calibration Table Last Updated: Wed Jul 06 13:20:07 2011
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    Resp Ratio = 1.41e-001 * Amt - 1.93e-002
Coef of Det (r^2) = 0.998   Curve Fit: Linear

Method Name:  C:\MSDCHEM\1\METHODS\MEGAMIX.M
Calibration Table Last Updated: Wed Jul 06 13:20:07 2011
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    Resp Ratio = 1.41e-001 * Amt - 1.59e-002
Coef of Det (r^2) = 0.999   Curve Fit: Linear

Method Name:  C:\MSDCHEM\1\METHODS\MEGAMIX.M
Calibration Table Last Updated: Wed Jul 06 13:20:07 2011
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      Quantitation Report    (Not Reviewed)

  Data File : C:\MSDCHEM\1\DATA\070511\12M35579.D          Vial: 10
  Acq On    :  5 Jul 2011   7:48 pm                    Operator: MDC/MES
  Sample    : WG369349-10 50PPM MEGAMIX ALT SOURCE     Inst    : HPMS12
  Misc      : 1,1 STD44383                             Multiplr: 1.00
  MS Integration Params: RTEINT.P  

Quant Time: Jul 06 13:20:09 2011           Quant Results File: MEGAMIX.RES

  Quant Method : C:\MSDCHEM\1\METHODS\MEGAMIX.M (RTE Integrator)
  Title        : OVD MSS01 8270/625 Initial Calibration 07/05/11
  Last Update  : Wed Jul 06 13:20:07 2011
  Response via : Initial Calibration
  DataAcq Meth : BNARUN             

Internal Standards                R.T. QIon  Response  Conc Units Dev(Min)
--------------------------------------------------------------------------
  1) 1,4-Dichlorobenzene-d4       7.705  152   137741    40.0000 ug/ml   0.000
 30) Naphthalene-d8               8.998  136   532015    40.0000 ug/ml   0.000
 54) Acenaphthene-d10            10.809  164   289413    40.0000 ug/ml   0.000
 87) Phenanthrene-d10            12.406  188   503960    40.0000 ug/ml   0.000
113) Chrysene-d12                16.077  240   470323    40.0000 ug/ml   0.000
128) Perylene-d12                18.785  264   430621    40.0000 ug/ml   0.000

System Monitoring Compounds                                       
  8) 2-Fluorophenol               0.000  112        0     0.0000000 ug/ml         
  Spiked Amount    100.000   Range  21 - 100    Recovery   =    0.00%#
 12) Phenol-d5                    0.000   99        0     0.0000000 ug/ml         
  Spiked Amount    100.000   Range  10 -  94    Recovery   =    0.00%#
 31) Nitrobenzene-d5              8.234   82    17242     3.6221409 ug/ml  -0.04  
  Spiked Amount     50.000   Range  35 - 114    Recovery   =    7.24%#
 59) 2-Fluorobiphenyl             0.000  172        0     0.0000000 ug/ml         
  Spiked Amount     50.000   Range  43 - 116    Recovery   =    0.00%#
 86) 2,4,6-Tribromophenol         0.000  330        0     0.0000000 ug/ml         
  Spiked Amount    100.000   Range  10 - 123    Recovery   =    0.00%#
117) p-Terphenyl-d14              0.000  244        0     0.0000000 ug/ml         
  Spiked Amount     50.000   Range  33 - 141    Recovery   =    0.00%#

Target Compounds                                                   Qvalue
  3) n-Nitrosodimethylamine       4.99   74   147079    52.2579 ug/ml     99
  4) Pyridine                     5.01   79   257019    51.0456 ug/ml    100
  5) 2-Picoline                   5.86   93   262035    51.1721 ug/ml    100
  6) n-Nitrosomethylethylamine    5.99   88   115285    52.1899 ug/ml     99
  7) Methyl Methanesulfonate      6.29   80   111722    50.8863 ug/ml     99
  9) n-Nitrosodiethylamine        6.68  102   120647    53.0400 ug/ml     99
 10) Ethyl Methanesulfonate       6.95   79   157751    49.6743 ug/ml    100
 11) Aniline                      7.40   93   344479    47.1948 ug/ml     93
 13) Phenol                       7.32   94   281979    50.0745 ug/ml     95
 14) bis(2-Chloroethyl)ether      7.42   63   166234    51.4358 ug/ml     85
 15) Pentachloroethane            7.43  167    84195    49.6713 ug/ml     99
 16) 2-Chlorophenol               7.53  128   238015    48.7815 ug/ml    100
 17) 1,3-Dichlorobenzene          7.68  146   261783    48.9165 ug/ml     99
 18) 1,4-Dichlorobenzene          7.72  146   263052    48.7484 ug/ml    100
 19) Benzyl Alcohol               7.82  108   166517    54.3935 ug/ml    100
 20) 1,2-Dichlorobenzene          7.92  146   241233    48.9074 ug/ml    100
 21) 2-Methylphenol               7.91  107   181122    49.6112 ug/ml    100
 22) bis(2-Chloroisopropyl)ethe   7.96   45   309311    52.5263 ug/ml     99
 23) 3-,4-Methylphenol            8.05  107   240648    49.2792 ug/ml    100
 24) n-Nitrosopyrrolidine         8.10  100   114245    52.1611 ug/ml    100
 25) n-Nitrosodipropylamine       8.10   70   143102    49.2816 ug/ml     99
 26) Acetophenone                 8.11  105   279497    48.9896 ug/ml    100
 27) n-Nitrosomorpholine          8.10   56   121064    52.5555 ug/ml    100
 28) o-Toluidine                  8.15  106   362287    51.1325 ug/ml     99
 29) Hexachloroethane             8.23  117    94501    49.4742 ug/ml    100
 32) Nitrobenzene                 8.29   77   220804    50.0633 ug/ml    100
 33) n-Nitrosopiperidine          8.44  114   116395    49.5147 ug/ml    100
 34) Isophorone                   8.51   82   397267    48.1104 ug/ml    100
 35) 2-Nitrophenol                8.61  139   134613    49.2467 ug/ml     98
 36) 2,4-Dimethylphenol           8.58  122   224508    51.2782 ug/ml     99
 37) 0,0,0-Triethyl Phosphoroth   8.68  198   104777    57.3289 ug/ml#    44
 38) bis(2-Chloroethoxy)methane   8.68   93   331913    53.7390 ug/ml#    94
 39) Benzoic Acid                 8.63  105    75287    67.1774 ug/ml#    53
-------------------------------------------------------------------------
(#) = qualifier out of range (m) = manual integration
12M35579.D  MEGAMIX.M      Thu Jul 07 10:13:52 2011      Page 1
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      Quantitation Report    (Not Reviewed)

  Data File : C:\MSDCHEM\1\DATA\070511\12M35579.D          Vial: 10
  Acq On    :  5 Jul 2011   7:48 pm                    Operator: MDC/MES
  Sample    : WG369349-10 50PPM MEGAMIX ALT SOURCE     Inst    : HPMS12
  Misc      : 1,1 STD44383                             Multiplr: 1.00
  MS Integration Params: RTEINT.P  

Quant Time: Jul 06 13:20:09 2011           Quant Results File: MEGAMIX.RES

  Quant Method : C:\MSDCHEM\1\METHODS\MEGAMIX.M (RTE Integrator)
  Title        : OVD MSS01 8270/625 Initial Calibration 07/05/11
  Last Update  : Wed Jul 06 13:20:07 2011
  Response via : Initial Calibration
  DataAcq Meth : BNARUN             

     Compound                     R.T. QIon  Response  Conc Unit   Qvalue
-------------------------------------------------------------------------
 40) 2,4-Dichlorophenol           8.84  162   185729    47.7202 ug/ml    100
 41) a,a-Dimethylphenethylamine   8.85   58   593172    56.6463 ug/ml    100
 42) 1,2,4-Trichlorobenzene       8.94  180   203472    44.8932 ug/ml    100
 43) Naphthalene                  9.02  128   699654    48.9145 ug/ml    100
 44) 4-Chloroaniline              9.05  127   289924    49.7904 ug/ml    100
 45) 2,6-Dichlorophenol           9.07  162   191342    48.7925 ug/ml    100
 46) Hexachloropropene            9.14  213   113651    48.2449 ug/ml    100
 47) Hexachlorobutadiene          9.17  225   114387    51.2904 ug/ml     99
 48) n-Nitrosodi-n-Butylamine     9.37   84   144422    40.6405 ug/ml     85
 49) p-Phenylenediamine           9.39  108     1708    Below Cal  #    51
 50) 4-Chloro-3-Methylphenol      9.48  107   189154    48.9387 ug/ml    100
 51) Safrole                      9.58  162   179372    48.7030 ug/ml    100
 52) 2-Methylnaphthalene          9.71  142   438766    47.1174 ug/ml     99
 53) 1-Methylnaphthalene          9.83  142   415066    46.3975 ug/ml    100
 55) 1,2,4,5-Tetrachlorobenzene   9.92  216   186861    48.1998 ug/ml    100
 56) Hexachlorocyclopentadiene    9.93  237    46226    28.6446 ug/ml     99
 57) 2,4,6-Trichlorophenol       10.00  196   134044    50.5046 ug/ml    100
 58) 2,4,5-Trichlorophenol       10.05  196   140146    49.6651 ug/ml     99
 60) Isosafrole                  10.10  162   186354    50.5795 ug/ml    100
 61) 2-Chloronaphthalene         10.22  162   468619    48.9625 ug/ml    100
 62) 1-Chloronaphthalene         10.26  162   386741    49.6319 ug/ml     99
 63) 2-Nitroaniline              10.31   65   116458    53.3681 ug/ml     99
 64) 1,4-Naphthoquinone          10.38  158   164965    56.7350 ug/ml     99
 65) Dimethylphthalate           10.48  163   463738    49.1542 ug/ml    100
 66) 1,3-Dinitrobenzene          10.53  168    90803    51.2168 ug/ml    100
 67) 2,6-Dinitrotoluene          10.57  165   116878    50.4157 ug/ml    100
 68) Acenaphthylene              10.66  152   673063    50.0487 ug/ml    100
 69) 3-Nitroaniline              10.73  138   100837    46.3206 ug/ml     99
 70) 2,4-Dinitrophenol           10.84  184    62622    66.4077 ug/ml#    14
 71) Acenaphthene                10.84  154   409512    49.7538 ug/ml     98
 72) 4-Nitrophenol               10.84   65    79720    55.4138 ug/ml     96
 73) 2,4-Dinitrotoluene          10.98  165   147082    50.9883 ug/ml    100
 74) Pentachlorobenzene          11.02  250   163362    46.8245 ug/ml     99
 75) Dibenzofuran                11.00  168   571581    49.3009 ug/ml    100
 76) 2,3,4,6-Tetrachlorophenol   11.10  232   109707    53.6033 ug/ml     99
 77) 1-Naphthylamine             11.08  143    96275    18.0457 ug/ml     96
 78) 2-Naphthylamine             11.15  143    25690     8.0920 ug/ml     95
 79) Diethylphthalate            11.18  149   462486    49.7255 ug/ml    100
 80) Thionazin                   11.28  107    81092    56.3259 ug/ml    100
 81) Fluorene                    11.35  166   459002    48.1473 ug/ml    100
 82) 4-Chlorophenyl Phenyl Ethe  11.31  204   220349    47.7622 ug/ml    100
 83) 4-Nitroaniline              11.37  138   126302    52.3772 ug/ml     99
 84) 5-Nitro-o-Toluidine         11.36  152   124976    48.6676 ug/ml    100
 85) 1,2-Diphenylhydrazine       11.47   77   442893    50.0504 ug/ml     99
 88) 4,6-Dinitro-2-Methylphenol  11.41  198    91044    56.7936 ug/ml     89
 89) n-Nitrosodiphenylamine      11.43  169   403441    48.7151 ug/ml     99
 90) Sulfotepp                   11.63  322    74981    47.2058 ug/ml     98
 91) Sym-Trinitrobenzene         11.71   75   107136    58.0467 ug/ml     98
 92) Diallate                    11.75   86   173259    56.1303 ug/ml     98
 93) Phenacetin                  11.74  108   220733    52.3087 ug/ml     99
 94) Phorate                     11.77   75   275484    50.6992 ug/ml#    99
 95) 4-Bromophenyl Phenyl Ether  11.83  248   125227    47.7319 ug/ml    100
 96) Hexachlorobenzene           12.05  284   132844    47.4864 ug/ml     99
 97) Dimethoate                  11.97   87   153034    57.6568 ug/ml     95
-------------------------------------------------------------------------
(#) = qualifier out of range (m) = manual integration
12M35579.D  MEGAMIX.M      Thu Jul 07 10:13:52 2011      Page 2
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      Quantitation Report    (Not Reviewed)

  Data File : C:\MSDCHEM\1\DATA\070511\12M35579.D          Vial: 10
  Acq On    :  5 Jul 2011   7:48 pm                    Operator: MDC/MES
  Sample    : WG369349-10 50PPM MEGAMIX ALT SOURCE     Inst    : HPMS12
  Misc      : 1,1 STD44383                             Multiplr: 1.00
  MS Integration Params: RTEINT.P  

Quant Time: Jul 06 13:20:09 2011           Quant Results File: MEGAMIX.RES

  Quant Method : C:\MSDCHEM\1\METHODS\MEGAMIX.M (RTE Integrator)
  Title        : OVD MSS01 8270/625 Initial Calibration 07/05/11
  Last Update  : Wed Jul 06 13:20:07 2011
  Response via : Initial Calibration
  DataAcq Meth : BNARUN             

     Compound                     R.T. QIon  Response  Conc Unit   Qvalue
-------------------------------------------------------------------------
 98) 4-Aminobiphenyl             12.13  169   318359    47.0936 ug/ml    100
 99) Pentachlorophenol           12.22  266    92513    56.4125 ug/ml     99
100) Pronamide                   12.17  173   206202    49.6942 ug/ml    100
101) Pentachloronitrobenzene     12.32  237    46934    49.4569 ug/ml     99
102) Disulfoton                  12.35   88   235302    49.2626 ug/ml     99
103) Phenanthrene                12.43  178   663210    49.0023 ug/ml    100
104) Anthracene                  12.49  178   694682    49.9668 ug/ml    100
105) Carbazole                   12.65  167   619907    48.2997 ug/ml    100
106) Parathion Methyl            12.82  109   141381    52.1102 ug/ml     98
107) Di-n-Butyl Phthalate        13.01  149   780575    50.2907 ug/ml    100
108) Parathion Ethyl             13.30   97    88746    54.0986 ug/ml     99
109) 4-Nitroquinoline 1-Oxide    13.39  190    44465    48.1037 ug/ml     99
110) Methapyrilene               13.45   58   161792    Below Cal      100
111) Isodrin                     13.80  193    72516    49.1797 ug/ml     98
112) Fluoranthene                13.97  202   678349    48.0712 ug/ml    100
114) Benzidine                   14.07  184    67519    29.2250 ug/ml    100
115) Pyrene                      14.30  202   703100    49.8530 ug/ml    100
116) Aramite                     14.35  185    37673    46.2434 ug/ml     98
118) p-(Dimethylamino)azobenzen  14.64  225   158370    52.8848 ug/ml     99
119) Chlorobenzilate             14.69  251   202356    49.8914 ug/ml    100
120) Famphur                     15.09  218    23706    75.8519 ug/ml#    80
121) Butyl Benzyl Phthalate      15.11  149   340196    52.8271 ug/ml    100
122) 3,3'-Dimethylbenzidine      15.12  212   239231    36.2193 ug/ml     98
123) 2-Acetylaminofluorene       15.54  181   286104    55.9629 ug/ml     99
124) bis(2-Ethylhexyl)phthalate  15.95  149   453082    51.3973 ug/ml    100
125) 3,3'-Dichlorobenzidine      15.96  252   178995    46.3216 ug/ml     99
126) Benzo[a]anthracene          16.05  228   623251    48.7177 ug/ml    100
127) Chrysene                    16.11  228   600612    48.3861 ug/ml    100
129) Di-n-Octyl Phthalate        16.90  149   769952    51.7032 ug/ml    100
130) 7,12-Dimethylbenz[a]anthra  17.94  256   293356    49.9933 ug/ml     99
131) Benzo[b]fluoranthene        17.94  252   609845    47.7681 ug/ml     97
132) Benzo[k]fluoranthene        17.99  252   581901    50.3205 ug/ml    100
133) Benzo[a]pyrene              18.66  252   568355    50.2199 ug/ml     99
134) 3-Methylcholanthrene        19.52  268   290880    51.2050 ug/ml     98
135) Indeno[1,2,3-cd]pyrene      21.78  276   475191    53.0433 ug/ml    100
136) Dibenz[ah]anthracene        21.77  278   399718    53.2892 ug/ml    100
137) Benzo[ghi]perylene          22.68  276   375250    51.9792 ug/ml    100

--------------------------------------------------------------------------
(#) = qualifier out of range (m) = manual integration (+) = signals summed
12M35579.D  MEGAMIX.M      Thu Jul 07 10:13:52 2011      Page 3
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      Quantitation Report    (Not Reviewed)

  Data File : C:\MSDCHEM\1\DATA\070511\12M35579.D          Vial: 10
  Acq On    :  5 Jul 2011   7:48 pm                    Operator: MDC/MES
  Sample    : WG369349-10 50PPM MEGAMIX ALT SOURCE     Inst    : HPMS12
  Misc      : 1,1 STD44383                             Multiplr: 1.00
  MS Integration Params: RTEINT.P  
  Quant Time: Jul  6 13:20 2011              Quant Results File: MEGAMIX.RES

  Method       : C:\MSDCHEM\1\METHODS\MEGAMIX.M (RTE Integrator)
  Title        : OVD MSS01 8270/625 Initial Calibration 07/05/11
  Last Update  : Wed Jul 06 13:20:07 2011
  Response via : Initial Calibration
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      Quantitation Report    (Not Reviewed)

  Data File : C:\MSDCHEM\1\DATA\070511\12M35580.D          Vial: 11
  Acq On    :  5 Jul 2011   8:21 pm                    Operator: MDC/MES
  Sample    : WG369349-11 50PPM 1,4-DIOXANE ALT SOURCE Inst    : HPMS12
  Misc      : 1,1 STD43645                             Multiplr: 1.00
  MS Integration Params: RTEINT.P  
Quant Time: Jul 06 13:20:40 2011           Quant Results File: MEGAMIX.RES

  Quant Method : C:\MSDCHEM\1\METHODS\MEGAMIX.M (RTE Integrator)
  Title        : OVD MSS01 8270/625 Initial Calibration 07/05/11
  Last Update  : Wed Jul 06 13:20:07 2011
  Response via : Initial Calibration
  DataAcq Meth : BNARUN             

Internal Standards                R.T. QIon  Response  Conc Units Dev(Min)
--------------------------------------------------------------------------
  1) 1,4-Dichlorobenzene-d4       7.705  152   239709    40.0000 ug/ml   0.000
 30) Naphthalene-d8               8.998  136   956182    40.0000 ug/ml   0.000
 54) Acenaphthene-d10            10.809  164   517044    40.0000 ug/ml   0.000
 87) Phenanthrene-d10            12.401  188   873546    40.0000 ug/ml   0.000
113) Chrysene-d12                16.071  240   844349    40.0000 ug/ml   0.000
128) Perylene-d12                18.780  264   730395    40.0000 ug/ml   0.000

System Monitoring Compounds                                       
  8) 2-Fluorophenol               0.000  112        0     0.0000000 ug/ml         
  Spiked Amount    100.000   Range  21 - 100    Recovery   =    0.00%#
 12) Phenol-d5                    0.000   99        0     0.0000000 ug/ml         
  Spiked Amount    100.000   Range  10 -  94    Recovery   =    0.00%#
 31) Nitrobenzene-d5              0.000   82        0     0.0000000 ug/ml         
  Spiked Amount     50.000   Range  35 - 114    Recovery   =    0.00%#
 59) 2-Fluorobiphenyl             0.000  172        0     0.0000000 ug/ml         
  Spiked Amount     50.000   Range  43 - 116    Recovery   =    0.00%#
 86) 2,4,6-Tribromophenol         0.000  330        0     0.0000000 ug/ml         
  Spiked Amount    100.000   Range  10 - 123    Recovery   =    0.00%#
117) p-Terphenyl-d14              0.000  244        0     0.0000000 ug/ml         
  Spiked Amount     50.000   Range  33 - 141    Recovery   =    0.00%#

Target Compounds                                                   Qvalue
  2) 1,4-Dioxane                  4.52   88   162403    49.4632 ug/ml     96
 13) Phenol                       7.32   94    36450     3.7194 ug/ml     93
 19) Benzyl Alcohol               7.91  108    10275     1.9286 ug/ml#    35
 23) 3-,4-Methylphenol            8.04  107    32835     3.8636 ug/ml     98
 39) Benzoic Acid                 8.61  105      717    Below Cal  #    29
 49) p-Phenylenediamine           9.27  108     3107    Below Cal  #    42

--------------------------------------------------------------------------
(#) = qualifier out of range (m) = manual integration (+) = signals summed
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      Quantitation Report    (Not Reviewed)

  Data File : C:\MSDCHEM\1\DATA\070511\12M35580.D          Vial: 11
  Acq On    :  5 Jul 2011   8:21 pm                    Operator: MDC/MES
  Sample    : WG369349-11 50PPM 1,4-DIOXANE ALT SOURCE Inst    : HPMS12
  Misc      : 1,1 STD43645                             Multiplr: 1.00
  MS Integration Params: RTEINT.P  
  Quant Time: Jul  6 13:20 2011              Quant Results File: MEGAMIX.RES

  Method       : C:\MSDCHEM\1\METHODS\MEGAMIX.M (RTE Integrator)
  Title        : OVD MSS01 8270/625 Initial Calibration 07/05/11
  Last Update  : Wed Jul 06 13:20:07 2011
  Response via : Initial Calibration
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      Quantitation Report    (Not Reviewed)

  Data File : C:\MSDCHEM\1\DATA\070611\12M35583.D          Vial: 3
  Acq On    :  6 Jul 2011   2:28 pm                    Operator: CAA
  Sample    : WG369349-12 50PPM Hexachlorocyclo. Alt S Inst    : HPMS12
  Misc      : 1,1 STD45163                             Multiplr: 1.00
  MS Integration Params: RTEINT.P  
Quant Time: Jul 07 11:31:55 2011           Quant Results File: MEGAMIX.RES

  Quant Method : C:\MSDCHEM\1\METHODS\MEGAMIX.M (RTE Integrator)
  Title        : OVD MSS01 8270/625 Initial Calibration 07/05/11
  Last Update  : Thu Jul 07 11:29:52 2011
  Response via : Initial Calibration
  DataAcq Meth : BNARUN             

Internal Standards                R.T. QIon  Response  Conc Units Dev(Min)
--------------------------------------------------------------------------
  1) 1,4-Dichlorobenzene-d4       7.705  152   216860    40.0000 ug/ml   0.000
 30) Naphthalene-d8               8.998  136   784633    40.0000 ug/ml   0.000
 54) Acenaphthene-d10            10.809  164   440490    40.0000 ug/ml   0.000
 87) Phenanthrene-d10            12.407  188   774630    40.0000 ug/ml   0.000
113) Chrysene-d12                16.071  240   745944    40.0000 ug/ml   0.000
128) Perylene-d12                18.780  264   675525    40.0000 ug/ml   0.000

System Monitoring Compounds                                       
  8) 2-Fluorophenol               0.000  112        0     0.0000000 ug/ml         
  Spiked Amount    100.000   Range  21 - 100    Recovery   =    0.00%#
 12) Phenol-d5                    0.000   99        0     0.0000000 ug/ml         
  Spiked Amount    100.000   Range  10 -  94    Recovery   =    0.00%#
 31) Nitrobenzene-d5              8.234   82    25711     3.6623005 ug/ml  -0.04  
  Spiked Amount     50.000   Range  35 - 114    Recovery   =    7.32%#
 59) 2-Fluorobiphenyl             0.000  172        0     0.0000000 ug/ml         
  Spiked Amount     50.000   Range  43 - 116    Recovery   =    0.00%#
 86) 2,4,6-Tribromophenol         0.000  330        0     0.0000000 ug/ml         
  Spiked Amount    100.000   Range  10 - 123    Recovery   =    0.00%#
117) p-Terphenyl-d14              0.000  244        0     0.0000000 ug/ml         
  Spiked Amount     50.000   Range  33 - 141    Recovery   =    0.00%#

Target Compounds                                                   Qvalue
 26) Acetophenone                 8.10  105   442733    49.2893 ug/ml     99
 28) o-Toluidine                  8.10  106    34448     3.0881 ug/ml#     1
 29) Hexachloroethane             8.23  117   145612    48.4198 ug/ml     96
 32) Nitrobenzene                 8.29   77   315630    48.5230 ug/ml     98
 34) Isophorone                   8.51   82   485466    39.8633 ug/ml     99
 35) 2-Nitrophenol                8.51  139    11219     2.7829 ug/ml#    74
 39) Benzoic Acid                 8.67  105     1736    Below Cal  #    67
 47) Hexachlorobutadiene          9.17  225   166181    50.5240 ug/ml     99
 48) n-Nitrosodi-n-Butylamine     9.35   84    63028    12.0259 ug/ml#    54
 56) Hexachlorocyclopentadiene    9.93  237   144891    56.9856 ug/ml    100
 60) Isosafrole                  10.22  162   609543   108.6981 ug/ml#    36
 61) 2-Chloronaphthalene         10.22  162   609543    41.8437 ug/ml    100
 62) 1-Chloronaphthalene         10.22  162   609543    51.3958 ug/ml     99
 67) 2,6-Dinitrotoluene          10.57  165   173640    49.2113 ug/ml     95
 73) 2,4-Dinitrotoluene          10.98  165   219159    49.9175 ug/ml     78
 96) Hexachlorobenzene           12.05  284   213833    49.7283 ug/ml     97
 97) Dimethoate                  11.98   87     7998    Below Cal  #    22

--------------------------------------------------------------------------
(#) = qualifier out of range (m) = manual integration (+) = signals summed
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      Quantitation Report    (Not Reviewed)

  Data File : C:\MSDCHEM\1\DATA\070611\12M35583.D          Vial: 3
  Acq On    :  6 Jul 2011   2:28 pm                    Operator: CAA
  Sample    : WG369349-12 50PPM Hexachlorocyclo. Alt S Inst    : HPMS12
  Misc      : 1,1 STD45163                             Multiplr: 1.00
  MS Integration Params: RTEINT.P  
  Quant Time: Jul  7 11:31 2011              Quant Results File: MEGAMIX.RES

  Method       : C:\MSDCHEM\1\METHODS\MEGAMIX.M (RTE Integrator)
  Title        : OVD MSS01 8270/625 Initial Calibration 07/05/11
  Last Update  : Thu Jul 07 11:29:52 2011
  Response via : Initial Calibration

4.00 5.00 6.00 7.00 8.00 9.00 10.00 11.00 12.00 13.00 14.00 15.00 16.00 17.00 18.00 19.00 20.00 21.00 22.00 23.00
0

100000

200000

300000

400000

500000

600000

700000

800000

900000

1000000

1100000

1200000

1300000

1400000

1500000

1600000

1700000

1800000

1900000

2000000

2100000

2200000

2300000

2400000

Time-->

Abundance TIC: 12M35583.D

P
er

yl
en

e-
d1

2,
I

C
hr

ys
en

e-
d1

2,
I

P
he

na
nt

hr
en

e-
d1

0,
I

H
ex

ac
hl

or
ob

en
ze

ne

2,
4-

D
in

itr
ot

ol
ue

ne
A

ce
na

ph
th

en
e-

d1
0,

I
2,

6-
D

in
itr

ot
ol

ue
ne

Is
os

af
ro

le
2-

C
hl

or
on

ap
ht

ha
le

ne
1-

C
hl

or
on

ap
ht

ha
le

ne
H

ex
ac

hl
or

oc
yc

lo
pe

nt
ad

ie
ne

,P

n-
N

itr
os

od
i-n

-B
ut

yl
am

in
e

H
ex

ac
hl

or
ob

ut
ad

ie
ne

,C
N

ap
ht

ha
le

ne
-d

8,
I

Is
op

ho
ro

ne
2-

N
itr

op
he

no
l,C

N
itr

ob
en

ze
ne

H
ex

ac
hl

or
oe

th
an

e
N

itr
ob

en
ze

ne
-d

5,
S

o-
T

ol
ui

di
ne

A
ce

to
ph

en
on

e

1,
4-

D
ic

hl
or

ob
en

ze
ne

-d
4,

I

12M35583.D  MEGAMIX.M      Thu Jul 07 11:32:04 2011      Page 2

Page 311

L11070724 / 514 total pages



      Quantitation Report    (QT Reviewed)

  Data File : C:\MSDCHEM\1\DATA\072711\12M35866.D          Vial: 2
  Acq On    : 27 Jul 2011   9:40 am                    Operator: CAA
  Sample    : WG371441-02 50PPM Megamix STD            Inst    : HPMS12
  Misc      : 1,1 STD45815                             Multiplr: 1.00
  MS Integration Params: RTEINT.P  

Quant Time: Jul 27 10:08:22 2011           Quant Results File: MEGAMIX.RES

  Quant Method : C:\MSDCHEM\1\METHODS\MEGAMIX.M (RTE Integrator)
  Title        : OVD MSS01 8270/625 Initial Calibration 07/05/11
  Last Update  : Tue Jul 26 07:12:17 2011
  Response via : Initial Calibration
  DataAcq Meth : BNARUN             

Internal Standards                R.T. QIon  Response  Conc Units Dev(Min)
--------------------------------------------------------------------------
  1) 1,4-Dichlorobenzene-d4       7.700  152   182867    40.0000 ug/ml   0.000
 30) Naphthalene-d8               8.998  136   707364    40.0000 ug/ml   0.000
 54) Acenaphthene-d10            10.809  164   408366    40.0000 ug/ml   0.000
 87) Phenanthrene-d10            12.407  188   732394    40.0000 ug/ml   0.000
113) Chrysene-d12                16.077  240   695266    40.0000 ug/ml   0.000
128) Perylene-d12                18.780  264   621700    40.0000 ug/ml   0.000

System Monitoring Compounds                                       
  8) 2-Fluorophenol               6.445  112   281992    47.7781107 ug/ml   0.00  
  Spiked Amount    100.000   Range  21 - 100    Recovery   =   47.78% 
 12) Phenol-d5                    7.305   99   327363    47.3030582 ug/ml   0.00  
  Spiked Amount    100.000   Range  10 -  94    Recovery   =   47.30% 
 31) Nitrobenzene-d5              8.272   82   302872    47.8539459 ug/ml   0.00  
  Spiked Amount     50.000   Range  35 - 114    Recovery   =   95.71% 
 59) 2-Fluorobiphenyl            10.067  172   713205    47.6237823 ug/ml   0.00  
  Spiked Amount     50.000   Range  43 - 116    Recovery   =   95.25% 
 86) 2,4,6-Tribromophenol        11.627  330    90086    53.1196984 ug/ml   0.00  
  Spiked Amount    100.000   Range  10 - 123    Recovery   =   53.12% 
117) p-Terphenyl-d14             14.426  244   706909    48.0749490 ug/ml   0.00  
  Spiked Amount     50.000   Range  33 - 141    Recovery   =   96.15% 

Target Compounds                                                   Qvalue
  2) 1,4-Dioxane                  4.50   88   112054    44.7368 ug/ml     93
  3) n-Nitrosodimethylamine       4.98   74   180547    48.3192 ug/ml     99
  4) Pyridine                     5.00   79   315756    47.2360 ug/ml     98
  5) 2-Picoline                   5.85   93   323223    47.5450 ug/ml     99
  6) n-Nitrosomethylethylamine    5.98   88   141342    48.1962 ug/ml     99
  7) Methyl Methanesulfonate      6.28   80   140400    48.1679 ug/ml     97
  9) n-Nitrosodiethylamine        6.68  102   145458    48.1673 ug/ml     97
 10) Ethyl Methanesulfonate       6.95   79   198145    46.9971 ug/ml     99
 11) Aniline                      7.40   93   480486    49.5838 ug/ml     99
 13) Phenol                       7.32   94   352809    47.1919 ug/ml     99
 14) bis(2-Chloroethyl)ether      7.42   63   200513    46.7322 ug/ml     98
 15) Pentachloroethane            7.43  167   112998    50.2132 ug/ml     96
 16) 2-Chlorophenol               7.52  128   313592    48.4110 ug/ml     98
 17) 1,3-Dichlorobenzene          7.67  146   342473    48.2023 ug/ml    100
 18) 1,4-Dichlorobenzene          7.72  146   346518    48.3696 ug/ml    100
 19) Benzyl Alcohol               7.81  108   198055    48.7307 ug/ml     99
 20) 1,2-Dichlorobenzene          7.91  146   316005    48.2570 ug/ml    100
 21) 2-Methylphenol               7.91  107   230963    47.6517 ug/ml     99
 22) bis(2-Chloroisopropyl)ethe   7.96   45   361577    46.2499 ug/ml     96
 23) 3-,4-Methylphenol            8.05  107   313386    48.3380 ug/ml     99
 24) n-Nitrosopyrrolidine         8.09  100   141237    48.5720 ug/ml     97
 25) n-Nitrosodipropylamine       8.10   70   180970    46.9433 ug/ml     97
 26) Acetophenone                 8.10  105   365967    48.3167 ug/ml     99
 27) n-Nitrosomorpholine          8.10   56   146563    47.9243 ug/ml     97
 28) o-Toluidine                  8.15  106   454545    48.3225 ug/ml    100
 29) Hexachloroethane             8.23  117   124714    49.1797 ug/ml     94
 32) Nitrobenzene                 8.29   77   281001    47.9183 ug/ml     99
 33) n-Nitrosopiperidine          8.43  114   148806    47.6104 ug/ml     96
 34) Isophorone                   8.50   82   520867    47.4422 ug/ml     98
 35) 2-Nitrophenol                8.61  139   183549    50.5037 ug/ml     98
 36) 2,4-Dimethylphenol           8.58  122   276653    47.5244 ug/ml     99
 37) 0,0,0-Triethyl Phosphoroth   8.68  198   120846    49.7303 ug/ml     95
 38) bis(2-Chloroethoxy)methane   8.68   93   386784    47.0993 ug/ml     99
-------------------------------------------------------------------------
(#) = qualifier out of range (m) = manual integration
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      Quantitation Report    (QT Reviewed)

  Data File : C:\MSDCHEM\1\DATA\072711\12M35866.D          Vial: 2
  Acq On    : 27 Jul 2011   9:40 am                    Operator: CAA
  Sample    : WG371441-02 50PPM Megamix STD            Inst    : HPMS12
  Misc      : 1,1 STD45815                             Multiplr: 1.00
  MS Integration Params: RTEINT.P  

Quant Time: Jul 27 10:08:22 2011           Quant Results File: MEGAMIX.RES

  Quant Method : C:\MSDCHEM\1\METHODS\MEGAMIX.M (RTE Integrator)
  Title        : OVD MSS01 8270/625 Initial Calibration 07/05/11
  Last Update  : Tue Jul 26 07:12:17 2011
  Response via : Initial Calibration
  DataAcq Meth : BNARUN             

     Compound                     R.T. QIon  Response  Conc Unit   Qvalue
-------------------------------------------------------------------------
 39) Benzoic Acid                 8.62  105    43236m   48.7551 ug/ml       
 40) 2,4-Dichlorophenol           8.84  162   253727    49.0310 ug/ml     99
 41) a,a-Dimethylphenethylamine   8.85   58   665880m   47.8264 ug/ml       
 42) 1,2,4-Trichlorobenzene       8.94  180   294416    48.8560 ug/ml    100
 43) Naphthalene                  9.02  128   911410    47.9236 ug/ml     98
 44) 4-Chloroaniline              9.05  127   374140    48.3255 ug/ml     99
 45) 2,6-Dichlorophenol           9.07  162   258933    49.6605 ug/ml     99
 46) Hexachloropropene            9.13  213   170996    54.5940 ug/ml     99
 47) Hexachlorobutadiene          9.16  225   150393    50.7187 ug/ml     99
 48) n-Nitrosodi-n-Butylamine     9.36   84   229338    48.5381 ug/ml     97
 49) p-Phenylenediamine           9.39  108    77940    51.9662 ug/ml     99
 50) 4-Chloro-3-Methylphenol      9.49  107   253901    49.4063 ug/ml     99
 51) Safrole                      9.58  162   242446    49.5105 ug/ml    100
 52) 2-Methylnaphthalene          9.71  142   597197    48.2333 ug/ml     99
 53) 1-Methylnaphthalene          9.83  142   571805    48.0735 ug/ml     99
 55) 1,2,4,5-Tetrachlorobenzene   9.92  216   265491    48.5339 ug/ml     99
 56) Hexachlorocyclopentadiene    9.93  237   102689    44.0103 ug/ml     99
 57) 2,4,6-Trichlorophenol       10.00  196   187467    50.0584 ug/ml    100
 58) 2,4,5-Trichlorophenol       10.05  196   199210    50.0322 ug/ml    100
 60) Isosafrole                  10.10  162   247348    47.5787 ug/ml    100
 61) 2-Chloronaphthalene         10.22  162   651976    48.2774 ug/ml     99
 62) 1-Chloronaphthalene         10.25  162   528795    48.0947 ug/ml    100
 63) 2-Nitroaniline              10.31   65   148755    48.3117 ug/ml     98
 64) 1,4-Naphthoquinone          10.38  158   206961    47.0804 ug/ml    100
 65) Dimethylphthalate           10.48  163   647389    48.6320 ug/ml    100
 66) 1,3-Dinitrobenzene          10.53  168   124488    49.7632 ug/ml     95
 67) 2,6-Dinitrotoluene          10.57  165   162149    49.5696 ug/ml     98
 68) Acenaphthylene              10.66  152   905598    47.7245 ug/ml    100
 69) 3-Nitroaniline              10.73  138   146253    47.6132 ug/ml     98
 70) 2,4-Dinitrophenol           10.84  184    74300    57.9464 ug/ml     33
 71) Acenaphthene                10.84  154   566246    48.7566 ug/ml     98
 72) 4-Nitrophenol               10.85   65    90923    44.7912 ug/ml     91
 73) 2,4-Dinitrotoluene          10.98  165   206064    50.6270 ug/ml     95
 74) Pentachlorobenzene          11.02  250   245773    49.9257 ug/ml     99
 75) Dibenzofuran                11.00  168   786387    48.0709 ug/ml     99
 76) 2,3,4,6-Tetrachlorophenol   11.10  232   149077    51.6221 ug/ml     99
 77) 1-Naphthylamine             11.08  143   239779    31.8522 ug/ml     96
 78) 2-Naphthylamine             11.15  143    94465    21.0879 ug/ml     92
 79) Diethylphthalate            11.18  149   639750    48.7483 ug/ml     99
 80) Thionazin                   11.28  107    98695    48.5840 ug/ml     99
 81) Fluorene                    11.35  166   645451    47.9832 ug/ml     99
 82) 4-Chlorophenyl Phenyl Ethe  11.31  204   324565    49.8590 ug/ml     99
 83) 4-Nitroaniline              11.37  138   162675    47.8103 ug/ml     96
 84) 5-Nitro-o-Toluidine         11.36  152   174255    48.0914 ug/ml     98
 85) 1,2-Diphenylhydrazine       11.47   77   594973    47.6512 ug/ml     97
 88) 4,6-Dinitro-2-Methylphenol  11.41  198   121992    52.7921 ug/ml     84
 89) n-Nitrosodiphenylamine      11.42  169   572357    47.5556 ug/ml     99
 90) Sulfotepp                   11.63  322   116480    50.4600 ug/ml     91
 91) Sym-Trinitrobenzene         11.72   75   126679    47.6629 ug/ml     98
 92) Diallate                    11.74   86   204341    45.5521 ug/ml     93
 93) Phenacetin                  11.74  108   293444    47.8502 ug/ml     99
 94) Phorate                     11.77   75   364126    46.1113 ug/ml#    98
 95) 4-Bromophenyl Phenyl Ether  11.83  248   187835    49.2650 ug/ml     99
 96) Hexachlorobenzene           12.04  284   198228    48.7578 ug/ml     98
-------------------------------------------------------------------------
(#) = qualifier out of range (m) = manual integration
12M35866.D  MEGAMIX.M      Thu Jul 28 10:31:42 2011      Page 2

Page 313

L11070724 / 514 total pages



      Quantitation Report    (QT Reviewed)

  Data File : C:\MSDCHEM\1\DATA\072711\12M35866.D          Vial: 2
  Acq On    : 27 Jul 2011   9:40 am                    Operator: CAA
  Sample    : WG371441-02 50PPM Megamix STD            Inst    : HPMS12
  Misc      : 1,1 STD45815                             Multiplr: 1.00
  MS Integration Params: RTEINT.P  

Quant Time: Jul 27 10:08:22 2011           Quant Results File: MEGAMIX.RES

  Quant Method : C:\MSDCHEM\1\METHODS\MEGAMIX.M (RTE Integrator)
  Title        : OVD MSS01 8270/625 Initial Calibration 07/05/11
  Last Update  : Tue Jul 26 07:12:17 2011
  Response via : Initial Calibration
  DataAcq Meth : BNARUN             

     Compound                     R.T. QIon  Response  Conc Unit   Qvalue
-------------------------------------------------------------------------
 97) Dimethoate                  11.98   87   210929    54.2942 ug/ml     98
 98) 4-Aminobiphenyl             12.13  169   440337    44.8210 ug/ml    100
 99) Pentachlorophenol           12.23  266   111130    47.4104 ug/ml    100
100) Pronamide                   12.17  173   294389    48.8187 ug/ml     99
101) Pentachloronitrobenzene     12.32  237    71729    52.0098 ug/ml     99
102) Disulfoton                  12.34   88   320162    46.1225 ug/ml     98
103) Phenanthrene                12.43  178   930486    47.3071 ug/ml    100
104) Anthracene                  12.49  178   967572    47.8883 ug/ml    100
105) Carbazole                   12.65  167   888406    47.6300 ug/ml     98
106) Parathion Methyl            12.82  109   196360    49.8008 ug/ml     96
107) Di-n-Butyl Phthalate        13.00  149  1083257    48.0237 ug/ml    100
108) Parathion Ethyl             13.29   97   118569    49.7347 ug/ml     95
109) 4-Nitroquinoline 1-Oxide    13.39  190    40824    32.3444 ug/ml     97
110) Methapyrilene               13.44   58   174018    40.4373 ug/ml     96
111) Isodrin                     13.80  193   101187    47.2202 ug/ml     98
112) Fluoranthene                13.97  202   977768    47.6781 ug/ml     98
114) Benzidine                   14.07  184    58953    17.2615 ug/ml    100
115) Pyrene                      14.30  202   989993    47.4845 ug/ml    100
116) Aramite                     14.34  185    62477    51.8782 ug/ml     98
118) p-(Dimethylamino)azobenzen  14.64  225   219713    49.6316 ug/ml     92
119) Chlorobenzilate             14.68  251   304779    50.8323 ug/ml     97
120) Famphur                     15.08  218    22015    47.6510 ug/ml     96
121) Butyl Benzyl Phthalate      15.10  149   455023    47.7977 ug/ml     97
122) 3,3'-Dimethylbenzidine      15.12  212   416979    44.5447 ug/ml     98
123) 2-Acetylaminofluorene       15.54  181   394402    52.1868 ug/ml     99
124) bis(2-Ethylhexyl)phthalate  15.95  149   643871    49.4091 ug/ml     99
125) 3,3'-Dichlorobenzidine      15.96  252   250108    43.7840 ug/ml     99
126) Benzo[a]anthracene          16.04  228   907976    48.0113 ug/ml    100
127) Chrysene                    16.11  228   875467    47.7103 ug/ml    100
129) Di-n-Octyl Phthalate        16.90  149  1110329    51.6440 ug/ml     98
130) 7,12-Dimethylbenz[a]anthra  17.94  256   423000    49.9312 ug/ml    100
131) Benzo[b]fluoranthene        17.94  252   918011    49.8058 ug/ml     95
132) Benzo[k]fluoranthene        17.98  252   818565    49.0301 ug/ml     98
133) Benzo[a]pyrene              18.66  252   802991    49.1452 ug/ml     98
134) 3-Methylcholanthrene        19.52  268   422487    51.5141 ug/ml    100
135) Indeno[1,2,3-cd]pyrene      21.78  276   734433    56.7843 ug/ml     96
136) Dibenz[ah]anthracene        21.78  278   626387    57.8419 ug/ml     97
137) Benzo[ghi]perylene          22.69  276   576136    55.2775 ug/ml     97

--------------------------------------------------------------------------
(#) = qualifier out of range (m) = manual integration (+) = signals summed
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      Quantitation Report    (QT Reviewed)

  Data File : C:\MSDCHEM\1\DATA\072711\12M35866.D          Vial: 2
  Acq On    : 27 Jul 2011   9:40 am                    Operator: CAA
  Sample    : WG371441-02 50PPM Megamix STD            Inst    : HPMS12
  Misc      : 1,1 STD45815                             Multiplr: 1.00
  MS Integration Params: RTEINT.P  
  Quant Time: Jul 28 10:31 2011              Quant Results File: MEGAMIX.RES

  Method       : C:\MSDCHEM\1\METHODS\MEGAMIX.M (RTE Integrator)
  Title        : OVD MSS01 8270/625 Initial Calibration 07/05/11
  Last Update  : Tue Jul 26 07:12:17 2011
  Response via : Initial Calibration
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Quantitation Report (Qedit)

  Data File : C:\MSDCHEM\1\DATA\072711\12M35866.D          Vial: 2
  Acq On    : 27 Jul 2011   9:40 am                    Operator: CAA
  Sample    : WG371441-02 50PPM Megamix STD            Inst    : HPMS12
  Misc      : 1,1 STD45815                             Multiplr: 1.00
  MS Integration Params: RTEINT.P  
  Quant Time: Jul 27 10:08 2011              Quant Results File: temp.res

  Method       : C:\MSDCHEM\1\METHODS\MEGAMIX.M (RTE Integrator)
  Title        : OVD MSS01 8270/625 Initial Calibration 07/05/11
  Last Update  : Tue Jul 26 07:12:17 2011
  Response via : Single Level Calibration
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122.00        0.00     110.05#  

105.00      100         100

  Ion         Exp%     Act%

response   33472

8.62min   44.56ug/ml  

(39)  Benzoic Acid

12M35866.D  MEGAMIX.M      Thu Jul 28 10:31:06 2011      
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Quantitation Report (Qedit)

  Data File : C:\MSDCHEM\1\DATA\072711\12M35866.D          Vial: 2
  Acq On    : 27 Jul 2011   9:40 am                    Operator: CAA
  Sample    : WG371441-02 50PPM Megamix STD            Inst    : HPMS12
  Misc      : 1,1 STD45815                             Multiplr: 1.00
  MS Integration Params: RTEINT.P  
  Quant Time: Jul 28 10:31 2011              Quant Results File: temp.res

  Method       : C:\MSDCHEM\1\METHODS\MEGAMIX.M (RTE Integrator)
  Title        : OVD MSS01 8270/625 Initial Calibration 07/05/11
  Last Update  : Tue Jul 26 07:12:17 2011
  Response via : Single Level Calibration

8.45 8.50 8.55 8.60 8.65 8.70 8.75 8.80 8.85 8.90 8.95 9.00 9.05 9.10
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Abundance Ion 105.00 (104.70 to 105.70): 12M35866.D

  8.62

||||||

3d

2d

1

Ion 122.00 (121.70 to 122.70): 12M35866.D
Ion  77.00 (76.70 to 77.70): 12M35866.D
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Abundance Scan 886 (8.624 min): 12M35866.D
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TIC: 12M35866.D

  0.00        0.00       0.00   

 77.00       39.40      56.64#  

122.00        0.00      85.20#  

105.00      100         100

  Ion         Exp%     Act%

response   43236

8.62min   48.76ug/ml mint

(39)  Benzoic Acid

12M35866.D  MEGAMIX.M      Thu Jul 28 10:31:10 2011      

Analyst: 07/28/2011 11:33 Supervisor: 07/28/2011 11:52

#2 - Data system splits the peak incorrectly or integrates a false peak as a rider peak
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Quantitation Report (Qedit)

  Data File : C:\MSDCHEM\1\DATA\072711\12M35866.D          Vial: 2
  Acq On    : 27 Jul 2011   9:40 am                    Operator: CAA
  Sample    : WG371441-02 50PPM Megamix STD            Inst    : HPMS12
  Misc      : 1,1 STD45815                             Multiplr: 1.00
  MS Integration Params: RTEINT.P  
  Quant Time: Jul 28 10:31 2011              Quant Results File: temp.res

  Method       : C:\MSDCHEM\1\METHODS\MEGAMIX.M (RTE Integrator)
  Title        : OVD MSS01 8270/625 Initial Calibration 07/05/11
  Last Update  : Tue Jul 26 07:12:17 2011
  Response via : Multiple Level Calibration
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Time-->

Abundance Ion  58.10 (57.80 to 58.80): 12M35866.D
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|
|
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Ion  91.00 (90.70 to 91.70): 12M35866.D
Ion 134.10 (133.80 to 134.80): 12M35866.D

30 35 40 45 50 55 60 65 70 75 80 85 90 95 100 105 110 115 120 125 130 135 140
0

5000

10000

15000

20000

25000

30000

m/z-->

Abundance Scan 917 (8.790 min): 12M35866.D
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TIC: 12M35866.D

  0.00        0.00       0.00   

134.10        5.20       4.99   

 91.00       10.60      11.14   

 58.10      100         100

  Ion         Exp%     Act%

response   40967

8.79min   2.94ug/ml  

(41)  a,a-Dimethylphenethylamine

12M35866.D  MEGAMIX.M      Thu Jul 28 10:31:14 2011      
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Quantitation Report (Qedit)

  Data File : C:\MSDCHEM\1\DATA\072711\12M35866.D          Vial: 2
  Acq On    : 27 Jul 2011   9:40 am                    Operator: CAA
  Sample    : WG371441-02 50PPM Megamix STD            Inst    : HPMS12
  Misc      : 1,1 STD45815                             Multiplr: 1.00
  MS Integration Params: RTEINT.P  
  Quant Time: Jul 28 10:31 2011              Quant Results File: temp.res

  Method       : C:\MSDCHEM\1\METHODS\MEGAMIX.M (RTE Integrator)
  Title        : OVD MSS01 8270/625 Initial Calibration 07/05/11
  Last Update  : Tue Jul 26 07:12:17 2011
  Response via : Multiple Level Calibration

8.55 8.60 8.65 8.70 8.75 8.80 8.85 8.90 8.95 9.00 9.05 9.10 9.15 9.20 9.25 9.30 9.35 9.40
0
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Time-->

Abundance Ion  58.10 (57.80 to 58.80): 12M35866.D

  8.85
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Ion  91.00 (90.70 to 91.70): 12M35866.D
Ion 134.10 (133.80 to 134.80): 12M35866.D
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Abundance Scan 929 (8.854 min): 12M35866.D
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TIC: 12M35866.D

  0.00        0.00       0.00   

134.10        5.20       0.31#  

 91.00       10.60       0.69#  

 58.10      100         100

  Ion         Exp%     Act%

response   665880

8.85min   47.83ug/ml mint

(41)  a,a-Dimethylphenethylamine

12M35866.D  MEGAMIX.M      Thu Jul 28 10:31:19 2011      

Analyst: 07/28/2011 11:33 Supervisor: 07/28/2011 11:52

#1 - Data system fails to select correct peak

Page 319

L11070724 / 514 total pages



2.2.1.5 Raw QC Data
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DFTPP

  Data File : C:\MSDCHEM\1\DATA\070511\12M35569.D          Vial: 1
  Acq On    :  5 Jul 2011   1:49 pm                    Operator: MDC/MES
  Sample    : WG369349-01 50PPM DFTPP                  Inst    : HPMS12
  Misc      : 1,1 STD42383                             Multiplr: 1.00
  MS Integration Params: RTEINT.P  
  Method   : C:\MSDCHEM\1\METHODS\DFTPP.M (RTE Integrator)
  Title    : DFTPP

5.80 6.00 6.20 6.40 6.60 6.80 7.00 7.20 7.40 7.60 7.80 8.00 8.20 8.40 8.60 8.80 9.00 9.20 9.40 9.60
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1000000
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2000000

2500000

3000000

Time-->

Abundance TIC: 12M35569.D
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0
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100000

150000

200000

250000

300000

m/z-->

Abundance Average of 7.678 to 7.687 min.: 12M35569.D (-)
198

442

255
127

77
51

275110

224
296 42316793 365180148 323211 242 40335238 38364 310

AutoFind: Scans 249, 250, 251; Background Corrected with Scan 242

| Target | Rel. to | Lower  | Upper  |  Rel.  |    Raw   |   Result  |
|  Mass  |  Mass   | Limit% | Limit% |  Abn%  |    Abn   | Pass/Fail |
----------------------------------------------------------------------
|   51   |   198   |    30  |    60  |  36.9  |   114795 |   PASS    |
|   68   |    69   |  0.00  |     2  |   0.0  |        0 |   PASS    |
|   69   |   198   |  0.00  |   100  |  36.1  |   112446 |   PASS    |
|   70   |    69   |  0.00  |     2  |   0.5  |      573 |   PASS    |
|  127   |   198   |    40  |    60  |  49.1  |   152914 |   PASS    |
|  197   |   198   |  0.00  |     1  |   0.0  |        0 |   PASS    |
|  198   |   198   |   100  |   100  | 100.0  |   311424 |   PASS    |
|  199   |   198   |     5  |     9  |   6.8  |    21248 |   PASS    |
|  275   |   198   |    10  |    30  |  24.4  |    76117 |   PASS    |
|  365   |   198   |     1  |   100  |   2.7  |     8385 |   PASS    |
|  441   |   443   |  0.01  |   100  |  73.8  |    40098 |   PASS    |
|  442   |   198   |    40  |   100  |  88.9  |   276757 |   PASS    |
|  443   |   442   |    17  |    23  |  19.6  |    54312 |   PASS    |
----------------------------------------------------------------------

12M35569.D  DFTPP.M     Wed Jul 06 08:39:01 2011  
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Quantitation Report (Qedit)

  Data File : C:\MSDCHEM\1\DATA\070511\12M35569.D          Vial: 1
  Acq On    :  5 Jul 2011   1:49 pm                    Operator: MDC/MES
  Sample    : WG369349-01 50PPM DFTPP                  Inst    : HPMS12
  Misc      : 1,1 STD42383                             Multiplr: 1.00
  MS Integration Params: RTEINT.P  
  Quant Time: Jul  5 14:00 2011              Quant Results File: temp.res

  Method       : C:\MSDCHEM\1\METHODS\DFTPP.M (RTE Integrator)
  Title        : DFTPP
  Last Update  : Thu Jun 16 12:25:46 2011
  Response via : Single Level Calibration
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Time-->

Abundance Ion 265.80 (265.50 to 266.50): 12M35569.D
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S E
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Abundance Scan 176 (7.327 min): 12M35569.D
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230
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TIC: 12M35569.D

  0.00        0.00       0.00   

  0.00        0.00       0.00   

  0.00        0.00       0.00   

265.80      100         100

  Ion         Exp%     Act%

response   264222

7.33min   0.00ug/ml  

(1)  Pentachlorophenol

12M35569.D  DFTPP.M      Wed Jul 06 08:39:15 2011      
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Quantitation Report (Qedit)

  Data File : C:\MSDCHEM\1\DATA\070511\12M35569.D          Vial: 1
  Acq On    :  5 Jul 2011   1:49 pm                    Operator: MDC/MES
  Sample    : WG369349-01 50PPM DFTPP                  Inst    : HPMS12
  Misc      : 1,1 STD42383                             Multiplr: 1.00
  MS Integration Params: RTEINT.P  
  Quant Time: Jul  5 14:00 2011              Quant Results File: temp.res

  Method       : C:\MSDCHEM\1\METHODS\DFTPP.M (RTE Integrator)
  Title        : DFTPP
  Last Update  : Thu Jun 16 12:25:46 2011
  Response via : Single Level Calibration

7.70 7.80 7.90 8.00 8.10 8.20 8.30 8.40 8.50 8.60 8.70 8.80 8.90 9.00 9.10 9.20 9.30 9.40 9.50 9.60 9.70 9.80 9.90
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Abundance Scan 475 (8.765 min): 12M35569.D
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TIC: 12M35569.D

  0.00        0.00       0.00   

  0.00        0.00       0.00   

  0.00        0.00       0.00   

184.10      100         100

  Ion         Exp%     Act%

response   1691163

8.76min   0.00ug/ml  

(2)  Benzidine

12M35569.D  DFTPP.M      Wed Jul 06 08:39:25 2011      
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Quantitation Report (Qedit)

  Data File : C:\MSDCHEM\1\DATA\070511\12M35569.D          Vial: 1
  Acq On    :  5 Jul 2011   1:49 pm                    Operator: MDC/MES
  Sample    : WG369349-01 50PPM DFTPP                  Inst    : HPMS12
  Misc      : 1,1 STD42383                             Multiplr: 1.00
  MS Integration Params: RTEINT.P  
  Quant Time: Jul  5 14:00 2011              Quant Results File: temp.res

  Method       : C:\MSDCHEM\1\METHODS\DFTPP.M (RTE Integrator)
  Title        : DFTPP
  Last Update  : Thu Jun 16 12:25:46 2011
  Response via : Single Level Calibration
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Abundance Ion 235.00 (234.70 to 235.70): 12M35569.D
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Degradation =  12.14%
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Abundance Scan 697 (9.832 min): 12M35569.D
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TIC: 12M35569.D

  0.00        0.00       0.00   

  0.00        0.00       0.00   

  0.00        0.00       0.00   

235.00      100         100

  Ion         Exp%     Act%

response   642547

9.83min   0.00ug/ml  

(3)  DDT

12M35569.D  DFTPP.M      Wed Jul 06 08:39:35 2011      
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DFTPP

  Data File : C:\MSDCHEM\1\DATA\070611\12M35581.D          Vial: 1
  Acq On    :  6 Jul 2011   1:32 pm                    Operator: CAA
  Sample    : WG369541-01 50PPM DFTPP                  Inst    : HPMS12
  Misc      : 1,1 STD42383                             Multiplr: 1.00
  MS Integration Params: RTEINT.P  
  Method   : C:\MSDCHEM\1\METHODS\DFTPP.M (RTE Integrator)
  Title    : DFTPP
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Time-->

Abundance TIC: 12M35581.D
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Abundance Average of 7.678 to 7.687 min.: 12M35581.D (-)
198

442

255
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224
296 42316793 365323180148 211 40335224238 38364 310 339

AutoFind: Scans 249, 250, 251; Background Corrected with Scan 240

| Target | Rel. to | Lower  | Upper  |  Rel.  |    Raw   |   Result  |
|  Mass  |  Mass   | Limit% | Limit% |  Abn%  |    Abn   | Pass/Fail |
----------------------------------------------------------------------
|   51   |   198   |    30  |    60  |  38.2  |   120716 |   PASS    |
|   68   |    69   |  0.00  |     2  |   0.0  |        0 |   PASS    |
|   69   |   198   |  0.00  |   100  |  37.0  |   117093 |   PASS    |
|   70   |    69   |  0.00  |     2  |   0.5  |      641 |   PASS    |
|  127   |   198   |    40  |    60  |  47.6  |   150330 |   PASS    |
|  197   |   198   |  0.00  |     1  |   0.0  |        0 |   PASS    |
|  198   |   198   |   100  |   100  | 100.0  |   316074 |   PASS    |
|  199   |   198   |     5  |     9  |   6.7  |    21261 |   PASS    |
|  275   |   198   |    10  |    30  |  25.4  |    80389 |   PASS    |
|  365   |   198   |     1  |   100  |   2.7  |     8490 |   PASS    |
|  441   |   443   |  0.01  |   100  |  73.3  |    42325 |   PASS    |
|  442   |   198   |    40  |   100  |  92.9  |   293674 |   PASS    |
|  443   |   442   |    17  |    23  |  19.7  |    57752 |   PASS    |
----------------------------------------------------------------------

12M35581.D  DFTPP.M     Thu Jul 07 11:28:44 2011  
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Quantitation Report (Qedit)

  Data File : C:\MSDCHEM\1\DATA\070611\12M35581.D          Vial: 1
  Acq On    :  6 Jul 2011   1:32 pm                    Operator: CAA
  Sample    : WG369541-01 50PPM DFTPP                  Inst    : HPMS12
  Misc      : 1,1 STD42383                             Multiplr: 1.00
  MS Integration Params: RTEINT.P  
  Quant Time: Jul  6 13:43 2011              Quant Results File: temp.res

  Method       : C:\MSDCHEM\1\METHODS\DFTPP.M (RTE Integrator)
  Title        : DFTPP
  Last Update  : Thu Jun 16 12:25:46 2011
  Response via : Single Level Calibration
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TIC: 12M35581.D

  0.00        0.00       0.00   

  0.00        0.00       0.00   

  0.00        0.00       0.00   

265.80      100         100

  Ion         Exp%     Act%

response   297888

7.33min   0.00ug/ml  

(1)  Pentachlorophenol

12M35581.D  DFTPP.M      Thu Jul 07 11:28:52 2011      
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Quantitation Report (Qedit)

  Data File : C:\MSDCHEM\1\DATA\070611\12M35581.D          Vial: 1
  Acq On    :  6 Jul 2011   1:32 pm                    Operator: CAA
  Sample    : WG369541-01 50PPM DFTPP                  Inst    : HPMS12
  Misc      : 1,1 STD42383                             Multiplr: 1.00
  MS Integration Params: RTEINT.P  
  Quant Time: Jul  6 13:43 2011              Quant Results File: temp.res

  Method       : C:\MSDCHEM\1\METHODS\DFTPP.M (RTE Integrator)
  Title        : DFTPP
  Last Update  : Thu Jun 16 12:25:46 2011
  Response via : Single Level Calibration
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Time-->

Abundance Ion 184.10 (183.80 to 184.80): 12M35581.D
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Abundance Scan 475 (8.765 min): 12M35581.D
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TIC: 12M35581.D

  0.00        0.00       0.00   

  0.00        0.00       0.00   

  0.00        0.00       0.00   

184.10      100         100

  Ion         Exp%     Act%

response   1407922

8.76min   0.00ug/ml  

(2)  Benzidine

12M35581.D  DFTPP.M      Thu Jul 07 11:29:00 2011      
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Quantitation Report (Qedit)

  Data File : C:\MSDCHEM\1\DATA\070611\12M35581.D          Vial: 1
  Acq On    :  6 Jul 2011   1:32 pm                    Operator: CAA
  Sample    : WG369541-01 50PPM DFTPP                  Inst    : HPMS12
  Misc      : 1,1 STD42383                             Multiplr: 1.00
  MS Integration Params: RTEINT.P  
  Quant Time: Jul  6 13:43 2011              Quant Results File: temp.res

  Method       : C:\MSDCHEM\1\METHODS\DFTPP.M (RTE Integrator)
  Title        : DFTPP
  Last Update  : Thu Jun 16 12:25:46 2011
  Response via : Single Level Calibration
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Abundance Ion 235.00 (234.70 to 235.70): 12M35581.D

  9.41
Degradation =  1.35%
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Abundance Scan 697 (9.832 min): 12M35581.D
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199
21275 13688 123105 24850 63 177 282150 35431938 331267 429405

TIC: 12M35581.D

  0.00        0.00       0.00   

  0.00        0.00       0.00   

  0.00        0.00       0.00   

235.00      100         100

  Ion         Exp%     Act%

response   878679

9.83min   0.00ug/ml  

(3)  DDT

12M35581.D  DFTPP.M      Thu Jul 07 11:29:06 2011      
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DFTPP

  Data File : C:\MSDCHEM\1\DATA\072711\12M35865.D          Vial: 1
  Acq On    : 27 Jul 2011   9:22 am                    Operator: CAA
  Sample    : WG371441-01 50PPM DFTPP                  Inst    : HPMS12
  Misc      : 1,1 STD42383                             Multiplr: 1.00
  MS Integration Params: RTEINT.P  
  Method   : C:\MSDCHEM\1\METHODS\DFTPP.M (RTE Integrator)
  Title    : DFTPP
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Abundance TIC: 12M35865.D
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Abundance Average of 7.673 to 7.683 min.: 12M35865.D (-)
198
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224

296 42316793 365180 323148 211 403242 35238 38364 310 336

AutoFind: Scans 248, 249, 250; Background Corrected with Scan 240

| Target | Rel. to | Lower  | Upper  |  Rel.  |    Raw   |   Result  |
|  Mass  |  Mass   | Limit% | Limit% |  Abn%  |    Abn   | Pass/Fail |
----------------------------------------------------------------------
|   51   |   198   |    30  |    60  |  34.9  |   143100 |   PASS    |
|   68   |    69   |  0.00  |     2  |   0.0  |        0 |   PASS    |
|   69   |   198   |  0.00  |   100  |  35.4  |   144842 |   PASS    |
|   70   |    69   |  0.00  |     2  |   0.3  |      478 |   PASS    |
|  127   |   198   |    40  |    60  |  47.3  |   193600 |   PASS    |
|  197   |   198   |  0.00  |     1  |   0.0  |        0 |   PASS    |
|  198   |   198   |   100  |   100  | 100.0  |   409642 |   PASS    |
|  199   |   198   |     5  |     9  |   7.1  |    29234 |   PASS    |
|  275   |   198   |    10  |    30  |  25.4  |   104184 |   PASS    |
|  365   |   198   |     1  |   100  |   2.8  |    11670 |   PASS    |
|  441   |   443   |  0.01  |   100  |  73.4  |    54877 |   PASS    |
|  442   |   198   |    40  |   100  |  93.5  |   382997 |   PASS    |
|  443   |   442   |    17  |    23  |  19.5  |    74789 |   PASS    |
----------------------------------------------------------------------
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Quantitation Report (Qedit)

  Data File : C:\MSDCHEM\1\DATA\072711\12M35865.D          Vial: 1
  Acq On    : 27 Jul 2011   9:22 am                    Operator: CAA
  Sample    : WG371441-01 50PPM DFTPP                  Inst    : HPMS12
  Misc      : 1,1 STD42383                             Multiplr: 1.00
  MS Integration Params: RTEINT.P  
  Quant Time: Jul 27  9:37 2011              Quant Results File: temp.res

  Method       : C:\MSDCHEM\1\METHODS\DFTPP.M (RTE Integrator)
  Title        : DFTPP
  Last Update  : Mon Jul 11 07:39:51 2011
  Response via : Single Level Calibration
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TIC: 12M35865.D

  0.00        0.00       0.00   

  0.00        0.00       0.00   

  0.00        0.00       0.00   

265.80      100         100

  Ion         Exp%     Act%

response   395132

7.33min   0.00ug/ml  

(1)  Pentachlorophenol
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Quantitation Report (Qedit)

  Data File : C:\MSDCHEM\1\DATA\072711\12M35865.D          Vial: 1
  Acq On    : 27 Jul 2011   9:22 am                    Operator: CAA
  Sample    : WG371441-01 50PPM DFTPP                  Inst    : HPMS12
  Misc      : 1,1 STD42383                             Multiplr: 1.00
  MS Integration Params: RTEINT.P  
  Quant Time: Jul 27  9:37 2011              Quant Results File: temp.res

  Method       : C:\MSDCHEM\1\METHODS\DFTPP.M (RTE Integrator)
  Title        : DFTPP
  Last Update  : Mon Jul 11 07:39:51 2011
  Response via : Single Level Calibration
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(2)  Benzidine
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Quantitation Report (Qedit)

  Data File : C:\MSDCHEM\1\DATA\072711\12M35865.D          Vial: 1
  Acq On    : 27 Jul 2011   9:22 am                    Operator: CAA
  Sample    : WG371441-01 50PPM DFTPP                  Inst    : HPMS12
  Misc      : 1,1 STD42383                             Multiplr: 1.00
  MS Integration Params: RTEINT.P  
  Quant Time: Jul 27  9:37 2011              Quant Results File: temp.res

  Method       : C:\MSDCHEM\1\METHODS\DFTPP.M (RTE Integrator)
  Title        : DFTPP
  Last Update  : Mon Jul 11 07:39:51 2011
  Response via : Single Level Calibration
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      Quantitation Report    (QT Reviewed)

  Data File : C:\MSDCHEM\1\DATA\072711\12M35868.D          Vial: 4
  Acq On    : 27 Jul 2011  10:47 am                    Operator: CAA
  Sample    : WG371250-03 BLK 07/26                    Inst    : HPMS12
  Misc      : 1,1                                      Multiplr: 1.00
  MS Integration Params: RTEINT.P  
Quant Time: Jul 28 10:35:47 2011           Quant Results File: MEGAMIX.RES

  Quant Method : C:\MSDCHEM\1\METHODS\MEGAMIX.M (RTE Integrator)
  Title        : OVD MSS01 8270/625 Initial Calibration 07/05/11
  Last Update  : Thu Jul 28 10:35:32 2011
  Response via : Initial Calibration
  DataAcq Meth : BNARUN             

Internal Standards                R.T. QIon  Response  Conc Units Dev(Min)
--------------------------------------------------------------------------
  1) 1,4-Dichlorobenzene-d4       7.700  152   130634    40.0000 ug/ml   0.000
 30) Naphthalene-d8               8.993  136   492564    40.0000 ug/ml   0.000
 54) Acenaphthene-d10            10.804  164   270109    40.0000 ug/ml   0.000
 87) Phenanthrene-d10            12.401  188   463896    40.0000 ug/ml   0.000
113) Chrysene-d12                16.066  240   441819    40.0000 ug/ml  -0.010
128) Perylene-d12                18.769  264   377757    40.0000 ug/ml  -0.016

System Monitoring Compounds                                       
  8) 2-Fluorophenol               6.445  112   144158    34.1908618 ug/ml   0.00  
  Spiked Amount    100.000   Range  21 - 100    Recovery   =   34.19% 
 12) Phenol-d5                    7.305   99   111806    22.6153781 ug/ml   0.00  
  Spiked Amount    100.000   Range  10 -  94    Recovery   =   22.62% 
 31) Nitrobenzene-d5              8.266   82   119941    27.2148898 ug/ml   0.00  
  Spiked Amount     50.000   Range  35 - 114    Recovery   =   54.43% 
 59) 2-Fluorobiphenyl            10.067  172   282307    28.4997908 ug/ml   0.00  
  Spiked Amount     50.000   Range  43 - 116    Recovery   =   57.00% 
 86) 2,4,6-Tribromophenol        11.627  330    93035    82.9383096 ug/ml   0.00  
  Spiked Amount    100.000   Range  10 - 123    Recovery   =   82.94% 
117) p-Terphenyl-d14             14.426  244   470597    50.3629405 ug/ml   0.00  
  Spiked Amount     50.000   Range  33 - 141    Recovery   =  100.73% 

Target Compounds                                                   Qvalue
124) bis(2-Ethylhexyl)phthalate  15.94  149    19294     2.3299 ug/ml#    98

--------------------------------------------------------------------------
(#) = qualifier out of range (m) = manual integration (+) = signals summed
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      Quantitation Report    (QT Reviewed)

  Data File : C:\MSDCHEM\1\DATA\072711\12M35868.D          Vial: 4
  Acq On    : 27 Jul 2011  10:47 am                    Operator: CAA
  Sample    : WG371250-03 BLK 07/26                    Inst    : HPMS12
  Misc      : 1,1                                      Multiplr: 1.00
  MS Integration Params: RTEINT.P  
  Quant Time: Jul 28 10:35 2011              Quant Results File: MEGAMIX.RES

  Method       : C:\MSDCHEM\1\METHODS\MEGAMIX.M (RTE Integrator)
  Title        : OVD MSS01 8270/625 Initial Calibration 07/05/11
  Last Update  : Thu Jul 28 10:35:32 2011
  Response via : Initial Calibration
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#124
bis(2-Ethylhexyl)phthalate
Concen:    2.3299 ug/ml  
RT: 15.94 min  Scan# 2256
Delta R.T.   -0.01 min
Lab File:   12M35868.D
Acq: 27 Jul 2011  10:47 am

Tgt Ion:149 Resp:   19294
Ion  Ratio  Lower  Upper
149  100
167   30.5   25.0   37.4 
279    5.6    6.0    9.0#

Ref

Raw

Sub
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Abundance Scan 2257 (15.949 min): 12M35866.D (-2248) (-)
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Abundance Scan 2256 (15.943 min): 12M35868.D (-2221) (-)
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Time-->

AbundanceIon 149.00 (148.70 to 149.70): 12M35868.D

 15.94

Ion 167.00 (166.70 to 167.70): 12M35868.D
Ion 279.10 (278.80 to 279.80): 12M35868.D

12M35868.D  MEGAMIX.M      Thu Jul 28 10:41:39 2011      Page 3

Page 335

L11070724 / 514 total pages



      Quantitation Report    (Not Reviewed)

  Data File : C:\MSDCHEM\1\DATA\072711\12M35868.D          Vial: 4
  Acq On    : 27 Jul 2011  10:47 am                    Operator: CAA
  Sample    : WG371250-03 BLK 07/26                    Inst    : HPMS12
  Misc      : 1,1                                      Multiplr: 1.00
  MS Integration Params: rteint.p  
Quant Time: Jul 28 10:56:35 2011           Quant Results File: A9B.RES

  Quant Method : C:\MSDCHEM\1\METHODS\A9B.M (RTE Integrator)
  Title        : Appendix IX List/single point screen 07/30/10
  Last Update  : Thu Jul 28 10:56:26 2011
  Response via : Initial Calibration
  DataAcq Meth : BNARUN             

Internal Standards                R.T. QIon  Response  Conc Units Dev(Min)
--------------------------------------------------------------------------
  1) Chrysene-d12                16.066  240   441819    40.0000 ug/L    0.000
  3) Perylene-d12                18.769  264   378862    40.0000 ug/L    0.000

Target Compounds                                                   Qvalue

--------------------------------------------------------------------------
(#) = qualifier out of range (m) = manual integration (+) = signals summed
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      Quantitation Report    (Not Reviewed)

  Data File : C:\MSDCHEM\1\DATA\072711\12M35868.D          Vial: 4
  Acq On    : 27 Jul 2011  10:47 am                    Operator: CAA
  Sample    : WG371250-03 BLK 07/26                    Inst    : HPMS12
  Misc      : 1,1                                      Multiplr: 1.00
  MS Integration Params: rteint.p  
  Quant Time: Jul 28 10:56 2011              Quant Results File: A9B.RES

  Method       : C:\MSDCHEM\1\METHODS\A9B.M (RTE Integrator)
  Title        : Appendix IX List/single point screen 07/30/10
  Last Update  : Thu Jul 28 10:56:26 2011
  Response via : Initial Calibration
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      Quantitation Report    (QT Reviewed)

  Data File : C:\MSDCHEM\1\DATA\072711\12M35869.D          Vial: 5
  Acq On    : 27 Jul 2011  11:21 am                    Operator: CAA
  Sample    : WG371250-04 LCS 07/26                    Inst    : HPMS12
  Misc      : 1,1                                      Multiplr: 1.00
  MS Integration Params: RTEINT.P  

Quant Time: Jul 28 10:35:49 2011           Quant Results File: MEGAMIX.RES

  Quant Method : C:\MSDCHEM\1\METHODS\MEGAMIX.M (RTE Integrator)
  Title        : OVD MSS01 8270/625 Initial Calibration 07/05/11
  Last Update  : Thu Jul 28 10:35:32 2011
  Response via : Initial Calibration
  DataAcq Meth : BNARUN             

Internal Standards                R.T. QIon  Response  Conc Units Dev(Min)
--------------------------------------------------------------------------
  1) 1,4-Dichlorobenzene-d4       7.700  152   151433    40.0000 ug/ml   0.000
 30) Naphthalene-d8               8.993  136   586754    40.0000 ug/ml   0.000
 54) Acenaphthene-d10            10.804  164   332581    40.0000 ug/ml   0.000
 87) Phenanthrene-d10            12.401  188   588729    40.0000 ug/ml   0.000
113) Chrysene-d12                16.071  240   580828    40.0000 ug/ml   0.000
128) Perylene-d12                18.775  264   525067    40.0000 ug/ml  -0.011

System Monitoring Compounds                                       
  8) 2-Fluorophenol               6.445  112   183112    37.4648333 ug/ml   0.00  
  Spiked Amount    100.000   Range  21 - 100    Recovery   =   37.46% 
 12) Phenol-d5                    7.305   99   138782    24.2162886 ug/ml   0.00  
  Spiked Amount    100.000   Range  10 -  94    Recovery   =   24.22% 
 31) Nitrobenzene-d5              8.266   82   151770    28.9088927 ug/ml   0.00  
  Spiked Amount     50.000   Range  35 - 114    Recovery   =   57.82% 
 59) 2-Fluorobiphenyl            10.067  172   383272    31.4245262 ug/ml   0.00  
  Spiked Amount     50.000   Range  43 - 116    Recovery   =   62.85% 
 86) 2,4,6-Tribromophenol        11.627  330   139156   100.7516981 ug/ml   0.00  
  Spiked Amount    100.000   Range  10 - 123    Recovery   =  100.75% 
117) p-Terphenyl-d14             14.426  244   593116    48.2834628 ug/ml   0.00  
  Spiked Amount     50.000   Range  33 - 141    Recovery   =   96.57% 

Target Compounds                                                   Qvalue
  3) n-Nitrosodimethylamine       4.99   74    61655    19.9256 ug/ml     99
  4) Pyridine                     5.01   79    22504     4.0653 ug/ml     92
 11) Aniline                      7.40   93   171941    21.4266 ug/ml     94
 13) Phenol                       7.32   94    76368    12.3354 ug/ml     96
 14) bis(2-Chloroethyl)ether      7.42   63   110652    31.1421 ug/ml#    52
 16) 2-Chlorophenol               7.52  128   163418    30.4645 ug/ml     97
 17) 1,3-Dichlorobenzene          7.67  146   176052    29.9225 ug/ml    100
 18) 1,4-Dichlorobenzene          7.72  146   181832    30.6501 ug/ml    100
 19) Benzyl Alcohol               7.81  108    95984    28.5187 ug/ml    100
 20) 1,2-Dichlorobenzene          7.91  146   172837    31.8726 ug/ml     99
 21) 2-Methylphenol               7.91  107   114993    28.6498 ug/ml     99
 22) bis(2-Chloroisopropyl)ethe   7.96   45   198984    30.7357 ug/ml     95
 23) 3-,4-Methylphenol            8.04  107   137466    25.6047 ug/ml    100
 25) n-Nitrosodipropylamine       8.09   70   109093    34.1727 ug/ml#    65
 26) Acetophenone                 8.10  105   218348    34.8112 ug/ml     99
 27) n-Nitrosomorpholine          8.09   56     6793     2.6823 ug/ml#    42
 28) o-Toluidine                  8.10  106    16776     2.1537 ug/ml#     1
 29) Hexachloroethane             8.23  117    61686    29.3746 ug/ml     93
 32) Nitrobenzene                 8.29   77   157010    32.2781 ug/ml    100
 34) Isophorone                   8.50   82   290693    31.9197 ug/ml     98
 35) 2-Nitrophenol                8.61  139   108102    35.8585 ug/ml     95
 36) 2,4-Dimethylphenol           8.58  122   161234    33.3907 ug/ml     99
 38) bis(2-Chloroethoxy)methane   8.68   93   192288    28.2283 ug/ml     90
 39) Benzoic Acid                 8.62  105    28522    44.9769 ug/ml#    43
 40) 2,4-Dichlorophenol           8.83  162   147604    34.3866 ug/ml     99
 42) 1,2,4-Trichlorobenzene       8.94  180   148720    29.7518 ug/ml     99
 43) Naphthalene                  9.01  128   584390    37.0446 ug/ml     99
 44) 4-Chloroaniline              9.05  127   206876    32.2136 ug/ml     98
 47) Hexachlorobutadiene          9.16  225    87563    35.5998 ug/ml    100
 49) p-Phenylenediamine           9.48  108    11682    Below Cal  #     1
 50) 4-Chloro-3-Methylphenol      9.48  107   151767    35.6026 ug/ml     99
 52) 2-Methylnaphthalene          9.70  142   343032    33.4004 ug/ml    100
 53) 1-Methylnaphthalene          9.82  142   327839    33.2281 ug/ml     99
-------------------------------------------------------------------------
(#) = qualifier out of range (m) = manual integration
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      Quantitation Report    (QT Reviewed)

  Data File : C:\MSDCHEM\1\DATA\072711\12M35869.D          Vial: 5
  Acq On    : 27 Jul 2011  11:21 am                    Operator: CAA
  Sample    : WG371250-04 LCS 07/26                    Inst    : HPMS12
  Misc      : 1,1                                      Multiplr: 1.00
  MS Integration Params: RTEINT.P  

Quant Time: Jul 28 10:35:49 2011           Quant Results File: MEGAMIX.RES

  Quant Method : C:\MSDCHEM\1\METHODS\MEGAMIX.M (RTE Integrator)
  Title        : OVD MSS01 8270/625 Initial Calibration 07/05/11
  Last Update  : Thu Jul 28 10:35:32 2011
  Response via : Initial Calibration
  DataAcq Meth : BNARUN             

     Compound                     R.T. QIon  Response  Conc Unit   Qvalue
-------------------------------------------------------------------------
 56) Hexachlorocyclopentadiene    9.92  237    40660    22.3691 ug/ml     98
 57) 2,4,6-Trichlorophenol       10.00  196   110715    36.3004 ug/ml     99
 58) 2,4,5-Trichlorophenol       10.04  196   123246    38.0070 ug/ml     99
 60) Isosafrole                  10.01  162    28776     6.7965 ug/ml#    41
 61) 2-Chloronaphthalene         10.21  162   330761    30.0731 ug/ml     99
 62) 1-Chloronaphthalene         10.21  162   330761    36.9382 ug/ml     99
 63) 2-Nitroaniline              10.31   65    95430    38.0555 ug/ml     96
 65) Dimethylphthalate           10.48  163   427935    39.4718 ug/ml    100
 66) 1,3-Dinitrobenzene          10.53  168    77823    38.1980 ug/ml     94
 67) 2,6-Dinitrotoluene          10.57  165   111100    41.7030 ug/ml     97
 68) Acenaphthylene              10.65  152   560612    36.2761 ug/ml    100
 69) 3-Nitroaniline              10.73  138   106507    42.5748 ug/ml     98
 70) 2,4-Dinitrophenol           10.83  184    58509    56.4669 ug/ml#     4
 71) Acenaphthene                10.84  154   361410    38.2103 ug/ml     97
 72) 4-Nitrophenol               10.84   65    33091    20.0162 ug/ml     91
 73) 2,4-Dinitrotoluene          10.98  165   158274    47.7465 ug/ml     91
 75) Dibenzofuran                11.00  168   505861    37.9690 ug/ml     99
 76) 2,3,4,6-Tetrachlorophenol   11.10  232   111976    47.6105 ug/ml     99
 79) Diethylphthalate            11.18  149   487353    45.5979 ug/ml     99
 81) Fluorene                    11.35  166   445609    40.6754 ug/ml    100
 82) 4-Chlorophenyl Phenyl Ethe  11.30  204   210981    39.7958 ug/ml     98
 83) 4-Nitroaniline              11.36  138    92154    33.2558 ug/ml     92
 84) 5-Nitro-o-Toluidine         11.40  152     5571     1.8878 ug/ml#     1
 85) 1,2-Diphenylhydrazine       11.47   77   388239    38.1793 ug/ml     97
 88) 4,6-Dinitro-2-Methylphenol  11.40  198   102834    55.0937 ug/ml     77
 89) n-Nitrosodiphenylamine      11.42  169   413630    42.7540 ug/ml     99
 91) Sym-Trinitrobenzene         11.82   75    16667     9.7534 ug/ml#    59
 94) Phorate                     11.82   75    16667     2.6257 ug/ml#    38
 95) 4-Bromophenyl Phenyl Ether  11.83  248   132512    43.2361 ug/ml     99
 96) Hexachlorobenzene           12.04  284   147670    45.1856 ug/ml     98
 97) Dimethoate                  11.82   87      476    Below Cal  #     1
 99) Pentachlorophenol           12.23  266   103107    54.0268 ug/ml    100
101) Pentachloronitrobenzene     12.23  237     3090     2.7873 ug/ml#    13
102) Disulfoton                  12.43   88    55198     9.8923 ug/ml#     4
103) Phenanthrene                12.43  178   735844    46.5405 ug/ml    100
104) Anthracene                  12.48  178   752381    46.3248 ug/ml    100
105) Carbazole                   12.64  167   702663    46.8647 ug/ml     97
107) Di-n-Butyl Phthalate        13.01  149   868269    47.8859 ug/ml    100
112) Fluoranthene                13.97  202   814979    49.4378 ug/ml     98
115) Pyrene                      14.29  202   842943    48.3973 ug/ml    100
121) Butyl Benzyl Phthalate      15.10  149   415209    52.2088 ug/ml     96
122) 3,3'-Dimethylbenzidine      15.12  212     5069    Below Cal  #     1
124) bis(2-Ethylhexyl)phthalate  15.94  149   586101    53.8374 ug/ml     99
125) 3,3'-Dichlorobenzidine      15.95  252   251544    52.7114 ug/ml     98
126) Benzo[a]anthracene          16.04  228   806799    51.0668 ug/ml    100
127) Chrysene                    16.11  228   788200    51.4176 ug/ml    100
129) Di-n-Octyl Phthalate        16.90  149   996234    54.8650 ug/ml     98
131) Benzo[b]fluoranthene        17.93  252   775762    49.8342 ug/ml     92
132) Benzo[k]fluoranthene        17.98  252   714556    50.6772 ug/ml     97
133) Benzo[a]pyrene              18.65  252   718192    52.0448 ug/ml     98
135) Indeno[1,2,3-cd]pyrene      21.77  276   683069    62.5327 ug/ml     95
136) Dibenz[ah]anthracene        21.77  278   532168    58.1855 ug/ml     97
137) Benzo[ghi]perylene          22.67  276   570052    64.7596 ug/ml     96

--------------------------------------------------------------------------
(#) = qualifier out of range (m) = manual integration (+) = signals summed
12M35869.D  MEGAMIX.M      Thu Jul 28 10:41:44 2011      Page 2
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      Quantitation Report    (QT Reviewed)

  Data File : C:\MSDCHEM\1\DATA\072711\12M35869.D          Vial: 5
  Acq On    : 27 Jul 2011  11:21 am                    Operator: CAA
  Sample    : WG371250-04 LCS 07/26                    Inst    : HPMS12
  Misc      : 1,1                                      Multiplr: 1.00
  MS Integration Params: RTEINT.P  
  Quant Time: Jul 28 10:35 2011              Quant Results File: MEGAMIX.RES

  Method       : C:\MSDCHEM\1\METHODS\MEGAMIX.M (RTE Integrator)
  Title        : OVD MSS01 8270/625 Initial Calibration 07/05/11
  Last Update  : Thu Jul 28 10:35:32 2011
  Response via : Initial Calibration
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2.2.2 PCB GC Data (8082)
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2.2.2.1 Summary Data
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Microbac Laboratories
Case Narrative

Login Number: L11070724

Department: General Chromatography

Analyst: Cassie A. Augenstein

METHOD 

Analysis SW-846 8082A

HOLDING TIMES 

Sample Preparation: Sample 11 was re-extracted out of hold.

Sample Analysis: All holding times were met.

PREPARATION 

Sample preparation proceeded normally.

CALIBRATION 

Initial Calibration: For all compounds that yielded a %RSD greater than 15%, linear or higher order equations were 
applied. All acceptance criteria were met.

Alternate Source Standards: All acceptance criteria were met.

Continuing Calibration and Tune: All acceptance criteria were met.

BATCH QA/QC 

Method Blank: All acceptance criteria were met.

Laboratory Control Sample: All acceptance criteria were met.

Matrix Spikes: The MS/MSD results were not associated with this sample delivery group.

SAMPLES 

Samples: All acceptance criteria were met.

Surrogates: Recoveries out of range were observed for the following analytes: Decachlorobiphenyl. Please see the 
applicable QC report for a detailed presentation of the failures. 
 
Sample 11 was re-extracted and yielded similar recoveries.

Manual Integration Reason Codes 

Reason #1: Data System Fails to Select Correct Peak In some cases the chromatography system selects and 
integrates the 'wrong peak'. In this case the analyst must correct the selection and force the system to integrate the proper 

Server ID:
Results  ID:

Report ID:

67310
409da75d-5ebf-440a-96be-4d79719c5f61
32996 Page 1 of 2

Generated at Aug 3, 2011 10:37
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peak. Other times the system may miss the peak 
completely.

Reason #2: Data System Splits the Peak Incorrectly or Integrates a False Peak as a Rider Peak This phenomena is 
common at low concentrations where the signal:noise ratio is low. A single compound (peak) is incorrectly split into 
multiple peaks or integrated as a main peak with one or more rider peaks resulting in low area 
counts for the target compound.

Reason #3: Improperly Integrated Isomers and/or coeluting compounds. This system often fails to distinguish 
coeluting compounds and or isomers. The integration areas and concentrations are wrong, and they must be corrected by 
manual integration. Prime examples are benzo(k)fluoranthene and 
benzo(b)fluoranthene which are often unresolved and integrated improperly when both are present at low concentrations 
in standards or samples.

Reason #4: System Establishes Incorrect Baseline There are numerous situations in chromatography where the 
system establishes the baseline incorrectly. Some baseline errors will be obvious to the analyst and should be corrected 
via manual procedures.

Reason #5: Miscellaneous Other situations involving integration errors may require in-depth review and technical 
judgment. These cases should be brought to the attention of the laboratory management. If the form of manual integration 
is not clearly covered by these four cases, then review and approval by the Laboratory Director or the QA/QC Supervisor 
will be required.

I certify that this data package is in compliance with the terms and conditions agreed to by the client and Microbac 
Laboratories Inc., both technically and for completeness, except for the conditions noted above. Release of the data 
contained in this hard copy data package has been authorized by the Laboratory Manager or designated person, as 
verified by the following signature.

Narrative ID: 32996
Approved By: Mike Cochran
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LABORATORY REPORT

08/03/11 14:58

L11070724

1 OFL1_A_PROD - Modified 03/06/2008

08/03/2011 14:58Report generated:
2103104PDF File ID:

1

L11070724-04

L11070724-05

L11070724-06

L11070724-07

L11070724-08

L11070724-09

L11070724-10

L11070724-11

L11070724-11

1107-SW-01-U

1107-SO-SB05 (0 TO 1)

1107-SO-SB05  (6 TO 7)

1107-SO-SB06  (4 TO 5)

1107-SO-SB06  (10.2 TO 10.5)

1107-SO-SB06  (20 TO 21)-1

1107-SO-SB06  (20 TO 21)

1107-ER-SO-03-U

1107-ER-SO-03-U

Client ID Lab ID Dilution

1

1

1

1

1

1

1

1

1

Sample Analysis Summary

Date Received

22-JUL-11

22-JUL-11

22-JUL-11

22-JUL-11

22-JUL-11

22-JUL-11

22-JUL-11

22-JUL-11

22-JUL-11

Attention: Barry Koch

Account Name: Monsanto Chemical Co.
Monsanto
1853 Hwy 34 North
Soda Springs, ID  83276

Project Number:

Invoice Number:
Site:

2191.012

1166472

Ballard Shop Investigation

Submitted By

For

Microbac Laboratories Inc. 

158 Starlite Drive

Marietta OH 45750,
740 373 4071)( -

Method

8082

8082

8082

8082

8082

8082

8082

8082

8082

MONSANTO P4
Project:
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L11070724

August 3, 2011

Report Number:

Report Date  :

1 of

Microbac Laboratories Inc.

9

L11070724-04Sample Number: HP9Instrument:

9GR62501.RFile ID:
07/28/2011Run Date:Analyst:
07/11/2011 13:59Cal Date:

15:03Workgroup Number:
Matrix: Analytical Method:Water

1107-SW-01-UClient ID:

Sample Tag:01
Dilution:

Units:

WG371563
8082
ECL
1
ug/L

Collect Date:07/20/2011 12:00

Prep Method:3510C 07/27/2011 10:30Prep Date:

U  Not detected at or above adjusted sample detection limit

30
36

132
144

63.2
50.5

 2,4,5,6-Tetrachloro-m-xylene
 Decachlorobiphenyl

Surrogate Lower Upper% Recovery Qual

 Aroclor-1016
 Aroclor-1221
 Aroclor-1232
 Aroclor-1242
 Aroclor-1248
 Aroclor-1254
 Aroclor-1260

U
U
U
U
U
U
U

0.250
0.250
0.250
0.250
0.250
0.250
0.250

0.500
0.500
0.500
0.500
0.500
0.500
0.500

12674-11-2
11104-28-2
11141-16-5
53469-21-9
12672-29-6
11097-69-1
11096-82-5

Analyte QualResultCAS. Number RL MDL

NONEPrePrep Method:
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L11070724

August 3, 2011

Report Number:

Report Date  :

2 of

Microbac Laboratories Inc.

9

L11070724-05Sample Number: HP9Instrument:

9GR62483.RFile ID:
07/27/2011Run Date:Analyst:
07/11/2011 13:59Cal Date:

17:12Workgroup Number:
Matrix: Analytical Method:

93.1Percent Solid:

Soil
1107-SO-SB05 (0 TO 1)Client ID:

Sample Tag:01
Dilution:

Units:

WG371478
8082
ECL
1
ug/kg

Collect Date:07/20/2011 11:10

Prep Method:3550B 07/26/2011 10:59Prep Date:

U  Not detected at or above adjusted sample detection limit

29
30

133
173

61.4
77.1

 2,4,5,6-Tetrachloro-m-Xylene
 Decachlorobiphenyl

Surrogate Lower Upper% Recovery Qual

 Aroclor-1016
 Aroclor-1221
 Aroclor-1232
 Aroclor-1242
 Aroclor-1248
 Aroclor-1254
 Aroclor-1260

U
U
U
U
U
U
U

9.42
9.42
9.42
9.42
9.42
9.42
9.42

18.8
18.8
18.8
18.8
18.8
18.8
18.8

12674-11-2
11104-28-2
11141-16-5
53469-21-9
12672-29-6
11097-69-1
11096-82-5

Analyte QualResultCAS. Number RL MDL

NONEPrePrep Method:
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L11070724

August 3, 2011

Report Number:

Report Date  :

3 of

Microbac Laboratories Inc.

9

L11070724-06Sample Number: HP9Instrument:

9GR62484.RFile ID:
07/27/2011Run Date:Analyst:
07/11/2011 13:59Cal Date:

17:30Workgroup Number:
Matrix: Analytical Method:

80.9Percent Solid:

Soil
1107-SO-SB05  (6 TO 7)Client ID:

Sample Tag:01
Dilution:

Units:

WG371478
8082
ECL
1
ug/kg

Collect Date:07/20/2011 11:41

Prep Method:3550B 07/26/2011 10:59Prep Date:

U  Not detected at or above adjusted sample detection limit

29
30

133
173

67.5
80.1

 2,4,5,6-Tetrachloro-m-Xylene
 Decachlorobiphenyl

Surrogate Lower Upper% Recovery Qual

 Aroclor-1016
 Aroclor-1221
 Aroclor-1232
 Aroclor-1242
 Aroclor-1248
 Aroclor-1254
 Aroclor-1260

U
U
U
U
U
U
U

10.2
10.2
10.2
10.2
10.2
10.2
10.2

20.4
20.4
20.4
20.4
20.4
20.4
20.4

12674-11-2
11104-28-2
11141-16-5
53469-21-9
12672-29-6
11097-69-1
11096-82-5

Analyte QualResultCAS. Number RL MDL

NONEPrePrep Method:
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L11070724

August 3, 2011

Report Number:

Report Date  :

4 of

Microbac Laboratories Inc.

9

L11070724-07Sample Number: HP9Instrument:

9GR62485.RFile ID:
07/27/2011Run Date:Analyst:
07/11/2011 13:59Cal Date:

17:48Workgroup Number:
Matrix: Analytical Method:

90.5Percent Solid:

Soil
1107-SO-SB06  (4 TO 5)Client ID:

Sample Tag:01
Dilution:

Units:

WG371478
8082
ECL
1
ug/kg

Collect Date:07/20/2011 13:20

Prep Method:3550B 07/26/2011 10:59Prep Date:

U  Not detected at or above adjusted sample detection limit

29
30

133
173

56.1
74.6

 2,4,5,6-Tetrachloro-m-Xylene
 Decachlorobiphenyl

Surrogate Lower Upper% Recovery Qual

 Aroclor-1016
 Aroclor-1221
 Aroclor-1232
 Aroclor-1242
 Aroclor-1248
 Aroclor-1254
 Aroclor-1260

U
U
U
U
U
U
U

9.47
9.47
9.47
9.47
9.47
9.47
9.47

18.9
18.9
18.9
18.9
18.9
18.9
18.9

12674-11-2
11104-28-2
11141-16-5
53469-21-9
12672-29-6
11097-69-1
11096-82-5

Analyte QualResultCAS. Number RL MDL

NONEPrePrep Method:
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L11070724

August 3, 2011

Report Number:

Report Date  :

5 of

Microbac Laboratories Inc.

9

L11070724-08Sample Number: HP9Instrument:

9GR62486.RFile ID:
07/27/2011Run Date:Analyst:
07/11/2011 13:59Cal Date:

18:06Workgroup Number:
Matrix: Analytical Method:

92.4Percent Solid:

Soil
1107-SO-SB06  (10.2 TO 10.Client ID:

Sample Tag:01
Dilution:

Units:

WG371478
8082
ECL
1
ug/kg

Collect Date:07/20/2011 13:40

Prep Method:3550B 07/26/2011 10:59Prep Date:

U  Not detected at or above adjusted sample detection limit

29
30

133
173

54.3
60.6

 2,4,5,6-Tetrachloro-m-Xylene
 Decachlorobiphenyl

Surrogate Lower Upper% Recovery Qual

 Aroclor-1016
 Aroclor-1221
 Aroclor-1232
 Aroclor-1242
 Aroclor-1248
 Aroclor-1254
 Aroclor-1260

U
U
U
U
U
U
U

8.97
8.97
8.97
8.97
8.97
8.97
8.97

17.9
17.9
17.9
17.9
17.9
17.9
17.9

12674-11-2
11104-28-2
11141-16-5
53469-21-9
12672-29-6
11097-69-1
11096-82-5

Analyte QualResultCAS. Number RL MDL

NONEPrePrep Method:
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L11070724

August 3, 2011

Report Number:

Report Date  :

6 of

Microbac Laboratories Inc.

9

L11070724-09Sample Number: HP9Instrument:

9GR62487.RFile ID:
07/27/2011Run Date:Analyst:
07/11/2011 13:59Cal Date:

18:24Workgroup Number:
Matrix: Analytical Method:

84.2Percent Solid:

Soil
1107-SO-SB06  (20 TO 21)-1Client ID:

Sample Tag:01
Dilution:

Units:

WG371478
8082
ECL
1
ug/kg

Collect Date:07/20/2011 17:10

Prep Method:3550B 07/26/2011 10:59Prep Date:

U  Not detected at or above adjusted sample detection limit

29
30

133
173

66.1
60.3

 2,4,5,6-Tetrachloro-m-Xylene
 Decachlorobiphenyl

Surrogate Lower Upper% Recovery Qual

 Aroclor-1016
 Aroclor-1221
 Aroclor-1232
 Aroclor-1242
 Aroclor-1248
 Aroclor-1254
 Aroclor-1260

U
U
U
U
U
U
U

10.4
10.4
10.4
10.4
10.4
10.4
10.4

20.8
20.8
20.8
20.8
20.8
20.8
20.8

12674-11-2
11104-28-2
11141-16-5
53469-21-9
12672-29-6
11097-69-1
11096-82-5

Analyte QualResultCAS. Number RL MDL

NONEPrePrep Method:
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L11070724

August 3, 2011

Report Number:

Report Date  :

7 of

Microbac Laboratories Inc.

9

L11070724-10Sample Number: HP9Instrument:

9GR62488.RFile ID:
07/27/2011Run Date:Analyst:
07/11/2011 13:59Cal Date:

18:43Workgroup Number:
Matrix: Analytical Method:

83.2Percent Solid:

Soil
1107-SO-SB06  (20 TO 21)Client ID:

Sample Tag:01
Dilution:

Units:

WG371478
8082
ECL
1
ug/kg

Collect Date:07/20/2011 17:10

Prep Method:3550B 07/26/2011 10:59Prep Date:

U  Not detected at or above adjusted sample detection limit

29
30

133
173

68.1
69.4

 2,4,5,6-Tetrachloro-m-Xylene
 Decachlorobiphenyl

Surrogate Lower Upper% Recovery Qual

 Aroclor-1016
 Aroclor-1221
 Aroclor-1232
 Aroclor-1242
 Aroclor-1248
 Aroclor-1254
 Aroclor-1260

U
U
U
U
U
U
U

10.1
10.1
10.1
10.1
10.1
10.1
10.1

20.2
20.2
20.2
20.2
20.2
20.2
20.2

12674-11-2
11104-28-2
11141-16-5
53469-21-9
12672-29-6
11097-69-1
11096-82-5

Analyte QualResultCAS. Number RL MDL

NONEPrePrep Method:
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L11070724

August 3, 2011

Report Number:

Report Date  :

8 of

Microbac Laboratories Inc.

9

L11070724-11Sample Number: HP9Instrument:

9GR62502.RFile ID:
07/28/2011Run Date:Analyst:
07/11/2011 13:59Cal Date:

15:21Workgroup Number:
Matrix: Analytical Method:Water

1107-ER-SO-03-UClient ID:

Sample Tag:01
Dilution:

Units:

WG371563
8082
ECL
1
ug/L

Collect Date:07/20/2011 11:25

Prep Method:3510C 07/27/2011 10:30Prep Date:

U  Not detected at or above adjusted sample detection limit
*  Surrogate or spike compound out of range

30
36

132
144

51.7
9.90 *

 2,4,5,6-Tetrachloro-m-xylene
 Decachlorobiphenyl

Surrogate Lower Upper% Recovery Qual

 Aroclor-1016
 Aroclor-1221
 Aroclor-1232
 Aroclor-1242
 Aroclor-1248
 Aroclor-1254
 Aroclor-1260

U
U
U
U
U
U
U

0.255
0.255
0.255
0.255
0.255
0.255
0.255

0.510
0.510
0.510
0.510
0.510
0.510
0.510

12674-11-2
11104-28-2
11141-16-5
53469-21-9
12672-29-6
11097-69-1
11096-82-5

Analyte QualResultCAS. Number RL MDL

NONEPrePrep Method:
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L11070724

August 3, 2011

Report Number:

Report Date  :

9 of

Microbac Laboratories Inc.

9

L11070724-11Sample Number: HP9Instrument:

9GR62722.RFile ID:
08/02/2011Run Date:Analyst:
07/11/2011 13:59Cal Date:

18:01Workgroup Number:
Matrix: Analytical Method:Water

1107-ER-SO-03-UClient ID:

Sample Tag:RE01
Dilution:

Units:

WG372062
8082
CAA
1
ug/L

Collect Date:07/20/2011 11:25

Prep Method:3510C 08/01/2011 08:00Prep Date:

U  Not detected at or above adjusted sample detection limit
*  Surrogate or spike compound out of range

30
36

132
144

67.9
18.6 *

 2,4,5,6-Tetrachloro-m-xylene
 Decachlorobiphenyl

Surrogate Lower Upper% Recovery Qual

 Aroclor-1016
 Aroclor-1221
 Aroclor-1232
 Aroclor-1242
 Aroclor-1248
 Aroclor-1254
 Aroclor-1260

U
U
U
U
U
U
U

0.250
0.250
0.250
0.250
0.250
0.250
0.250

0.500
0.500
0.500
0.500
0.500
0.500
0.500

12674-11-2
11104-28-2
11141-16-5
53469-21-9
12672-29-6
11097-69-1
11096-82-5

Analyte QualResultCAS. Number RL MDL

NONEPrePrep Method:
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2.2.2.2 QC Summary Data
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Example 8082 Calculations
1.0 Calculating the Response Factor (RF) from the initial calibration (ICAL) data:

RF =
As

Cs

where: Example:
As = Area of the compound being measured in the standard 10000
Cs = Concentration of the compound being measured (ng/mL) 100

RF = 100

2.0 Calculating the concentration (C) of a compound in water using data from prep log and quantitation
report:*

C =
(Ax)(V f)(D)

(RF )(V i)

where: Example:
Ax = Area of the compound begin measured 10000
V f = Final volume of sample extract (mL). (prep log) 1
D = Dilution factor for sample as a multiplier (10X=10) 1
RF = Response factor from ICAL calculated above. 100
V i = Initial volume of sample (mL). (prep log) 1000

C(ug/L) = 0.1

3.0 Calculating the concentration (C) of a compound in soil using data from prep log and quantitation report:*

C =
(Ax)(V f)(D)
(RF )(Wi)

where: Example:
Ax = Area of the compound begin measured 10000
V f = Final volume of sample extract (mL). (prep log) 1
D = Dilution factor for sample as a multiplier (10X=10) 1
RF = Response factor from ICAL calculated above. 100
Wi = Initial weight of sample (g). 30

C(ug/kg) = 3.333333

* Concentrations appearing on instrument quantitation reports are on-column results and do not take into account
initial volume, final volume and dilution factor.
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Sample Extract Log

EXTRACT - Modified 10/22/2008
          PDF ID:
Report generated: 07/26/2011 16:18

Microbac Laboratories Inc.

2092300

Reviewer:Analyst:

L11070667-07

L11070717-01

L11070717-02

L11070724-05

L11070724-06

L11070724-07

L11070724-08

L11070724-09

L11070724-10

WG371253-01

WG371253-02

WG371253-03

SAMPLE #

30 g

30.59 g

31 g

28.22 g

30.06 g

28.88 g

29.88 g

28.23 g

29.46 g

30 g

30 g

30 g

Init Amnt

10 mL

10 mL

10 mL

10 mL

10 mL

10 mL

10 mL

10 mL

10 mL

10 mL

10 mL

10 mL

Final Vol Color

Transparent

Transparent

Colored

Transparent

Transparent

Transparent

Transparent

Transparent

Transparent

Transparent

Transparent

Transparent

Type

SAMP

SAMP

SAMP

SAMP

SAMP

SAMP

SAMP

SAMP

SAMP

BLANK

LCS

LCS2

WG371253

Method:3550B

Analyst:RAH

Workgroup:

Run Date:07/26/2011 10:59

EXP02 Revison 15SOP:

Spike Witness: CAF

Hexane Lot #:

Purified Lab Sand Lot #:

Na2SO4, Anhydrous,Powder Lot #:

Sodium Sulfate,Anhydrous,Granular ( Lot #:

Sulfuric Acid, Baker Analyzed ACS Lot #:

Florisil Disposable Column Lot #:

94:6 Hexane:Ether Lot #:

Prod

8082

8082

8082

8082

8082

8082

8082

8082

8082

8082

8082

8082

1

2

3

4

5

6

7

8

9

10

11

12

Spike Amnt

.1 mL

.1 mL

STD46248

COA15273

COA14882

COA14768

COA15514

COA15154

COA15508

RGT16237

Surr Solution:

Surr Amnt

.2 mL

.2 mL

.2 mL

.2 mL

.2 mL

.2 mL

.2 mL

.2 mL

.2 mL

.2 mL

.2 mL

.2 mL

L11070667-07 PE LOT# D075-726

Florisil
Acid

3620B
3665A

Clean-ups

RAHSpike Analyst:

Spike Sol

STD46049

STD46049

Reference pH

Due to insufficient sample volume, this preparation batch failed to include the method prescribed MS and MSD.
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Sample Extract Log

EXTRACT - Modified 10/22/2008
          PDF ID:
Report generated: 07/27/2011 16:56

Microbac Laboratories Inc.

2094101

Reviewer:Analyst:

L11070686-02

L11070686-04

L11070686-06

L11070724-04

L11070724-11

L11070735-01

L11070735-03

L11070861-01

L11070861-02

WG371411-01

WG371411-02

WG371411-03

WG371411-04

WG371411-05

SAMPLE #

910 mL

910 mL

930 mL

1000 mL

980 mL

900 mL

920 mL

70 mL

56 mL

910 mL

1000 mL

1000 mL

910 mL

930 mL

Init Amnt

10 mL

10 mL

10 mL

10 mL

10 mL

10 mL

10 mL

10 mL

10 mL

10 mL

10 mL

10 mL

10 mL

10 mL

Final Vol Color

Transparent

Transparent

Transparent

Transparent

Transparent

Transparent

Transparent

Transparent

Transparent

Transparent

Transparent

Transparent

Transparent

Transparent

Type

RS02

MS02

SD02

SAMP

SAMP

SAMP

SAMP

SAMP

SAMP

REF

BLANK

LCS

MS

MSD

WG371411

Method:3510C

Analyst:CAF

Workgroup:

Run Date:07/27/2011 10:30

EXP01 Revison 13SOP:

Spike Witness: CPD

Methylene Chloride Lot #:

Hexane Lot #:

Sodium Sulfate,Anhydrous,Granular ( Lot #:

Sulfuric Acid, Baker Analyzed ACS Lot #:

Florisil Disposable Column Lot #:

94:6 Hexane:Ether Lot #:

Prod

8082

8082

8082

8082

8082

8082

8082

8082

8082

8082

8082

8082

8082

8082

1

2

3

4

5

6

7

8

9

10

11

12

13

14

Spike Amnt

.1 mL

.1 mL

.1 mL

.1 mL

.1 mL

STD46248

COA15518

COA15273

COA15514

COA15154

COA15508

RGT16237

Surr Solution:

Surr Amnt

.2 mL

.2 mL

.2 mL

.2 mL

.2 mL

.2 mL

.2 mL

.2 mL

.2 mL

.2 mL

.2 mL

.2 mL

.2 mL

.2 mL

Florisil
Acid

3620B
3665A

Clean-ups

CAFSpike Analyst:

Spike Sol

STD46049

STD46049

STD46049

STD46049

STD46049

Reference

L11070686-02

L11070686-02

L11070686-02

L11070686-02

L11070686-02

pH

N

N

N

N

N

N

N

N

N

N

N

N

N

N
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Sample Extract Log

EXTRACT - Modified 10/22/2008
          PDF ID:
Report generated: 08/02/2011 12:02

Microbac Laboratories Inc.

2100779

Reviewer:Analyst:

L11070724-11

L11070935-03

L11070935-05

L11070942-01

L11070946-22

L11070984-01

L11070984-02

L11070984-03

L11070984-04

L11070984-05

WG371834-01

WG371834-02

WG371834-03

SAMPLE #

1000 mL

940 mL

1000 mL

1000 mL

950 mL

1000 mL

1000 mL

1000 mL

1000 mL

960 mL

1000 mL

1000 mL

1000 mL

Init Amnt

10 mL

10 mL

10 mL

10 mL

10 mL

10 mL

10 mL

10 mL

10 mL

10 mL

10 mL

10 mL

10 mL

Final Vol Color

Transparent

Transparent

Transparent

Transparent

Transparent

Transparent

Transparent

Transparent

Transparent

Transparent

Transparent

Transparent

Transparent

Type

SAMP

SAMP

SAMP

SAMP

SAMP

SAMP

SAMP

SAMP

SAMP

SAMP

BLANK

LCS

LCS2

WG371834

Method:3510C

Analyst:CSH

Workgroup:

Run Date:08/01/2011 08:00

EXP01 Revison 13SOP:

Spike Witness: RAH

Methylene Chloride Lot #:

Hexane Lot #:

Sodium Sulfate,Anhydrous,Granular ( Lot #:

Sulfuric Acid, Baker Analyzed ACS Lot #:

Florisil Disposable Column Lot #:

94:6 Hexane:Ether Lot #:

Prod

8082

8082-SPE

8082-SPE

8082

8082

8082

8082

8082

8082

8082

8082

8082

8082

1

2

3

4

5

6

7

8

9

10

11

12

13

Spike Amnt

.1 mL

.1 mL

STD46248

COA15518

COA15273

COA15514

COA15154

COA15508

RGT16237

Surr Solution:

Surr Amnt

.2 mL

.2 mL

.2 mL

.2 mL

.2 mL

.2 mL

.2 mL

.2 mL

.2 mL

.2 mL

.2 mL

.2 mL

.2 mL

L11070724-11 REEXT OUT OF HOLD

Florisil
Acid

3620B
3665A

Clean-ups

CSHSpike Analyst:

Spike Sol

STD46049

STD46049

Reference pH

N

N

N

N

N

N

N

N

N

N

N

N

N

Due to insufficient sample volume, this preparation batch failed to include the method prescribed MS and MSD.

Page 359

L11070724 / 514 total pages



Instrument Run Log

Run Log ID:41552

Page: 1 Approved: 12-JUL-11

Microbac Laboratories Inc.

Instrument:

Analyst1:

Method:

Dataset:

Analyst2:

SOP: Rev:

HP9

ECL

8082

071111

NA

GCS10 12

Column 1 ID: Column 2 ID: RTX-CLP2

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

9GR62242.R

9GR62243.R

9GR62244.R

9GR62245.R

9GR62246.R

9GR62247.R

9GR62248.R

9GR62249.R

9GR62250.R

9GR62251.R

9GR62252.R

9GR62253.R

9GR62254.R

9GR62255.R

9GR62256.R

9GR62257.R

9GR62258.R

9GR62259.R

9GR62260.R

9GR62261.R

9GR62262.R

9GR62263.R

9GR62264.R

9GR62265.R

9GR62266.R

9GR62267.R

9GR62268.R

9GR62269.R

9GR62270.R

9GR62271.R

9GR62272.R

9GR62273.R

9GR62274.R

9GR62275.R

9GR62276.R

1660 10 PPM

WG369892-01 1660 ICAL 2000 PPB

WG369892-02 1660 ICAL 1000 PPB

WG369892-03 1660 ICAL 500 PPB

WG369892-04 1660 ICAL 250 PPB

WG369892-05 1660 ICAL 100 PPB

WG369892-06 1660 ICAL 50 PPB

WG369892-07 1660 ALT 250 PPB

1254 500 PPB

1254 ALT 500 PPB

1248 500 PPB

1248 ALT 500 PPB

1242 500 PPB

1242 ALT 500 PPB

1232 500 PPB

1232 ALT 500 PPB

1221 500 PPB

1221 ALT 500 PPB

WG369893-01 1660 CCV 250 PPB

WG369536-01 BLANK

WG369536-02 LCS

WG369536-03 LCS DUP

L11070077-02

L11070077-03

L11070077-01 10x

L11070077-04 5x

HEXANE

HEXANE

WG369786-01 BLANK

WG369786-02 LCS

WG369786-03 LCS DUP

WG369893-02 1660 CCV 500 PPB

L11070114-01

L11070114-02

WG369799-01 BLANK

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

10

5

1

1

1

1

1

1

1

1

1

STD46373

STD46373

STD46373

STD46373

STD46373

STD46373

STD46373

STD43604

STD45991

STD44416

STD45992

STD44417

STD45993

STD44418

STD45994

STD44419

STD45995

STD44420

STD46373

STD46373

07/11/11 12:10

07/11/11 12:28

07/11/11 12:47

07/11/11 13:05

07/11/11 13:23

07/11/11 13:41

07/11/11 13:59

07/11/11 14:17

07/11/11 14:35

07/11/11 14:54

07/11/11 15:12

07/11/11 15:30

07/11/11 15:48

07/11/11 16:06

07/11/11 16:24

07/11/11 16:42

07/11/11 17:00

07/11/11 17:18

07/11/11 17:36

07/11/11 17:54

07/11/11 18:12

07/11/11 18:30

07/11/11 18:48

07/11/11 19:06

07/11/11 19:24

07/11/11 19:42

07/11/11 20:00

07/11/11 20:18

07/11/11 20:36

07/11/11 20:54

07/11/11 21:12

07/11/11 21:30

07/11/11 21:48

07/11/11 22:06

07/11/11 22:24

Seq. File ID Sample Information Dil Reference Date/TimeMat

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

13

13

13

13

13

13

13

1

1

13

13

13

1

13

13

11

NAInternal STD: Surrogate STD: STD45258

Comments:

Workgroups:

Maintenance Log ID:

Calibration STD

Syringe Filter Lot#:
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Instrument Run Log

Run Log ID:41552

Page: 2 Approved: 12-JUL-11

Microbac Laboratories Inc.

Instrument:

Analyst1:

Method:

Dataset:

Analyst2:

SOP: Rev:

HP9

ECL

8082

071111

NA

GCS10 12

Column 1 ID: Column 2 ID: RTX-CLP2

36

37

38

39

40

41

42

43

44

45

9GR62277.R

9GR62278.R

9GR62279.R

9GR62280.R

9GR62281.R

9GR62282.R

9GR62283.R

9GR62284.R

9GR62285.R

9GR62286.R

WG369799-02 LCS

WG369799-03 LCS DUP

L11070170-01

L11070170-02

L11070170-03

L11070170-04

HEXANE

HEXANE

HEXANE

WG369893-03 1660 CCV 250 PPB

1

1

1

1

1

1

1

1

1

1 STD46373

07/11/11 22:42

07/11/11 23:00

07/11/11 23:18

07/11/11 23:36

07/11/11 23:54

07/12/11 00:12

07/12/11 00:30

07/12/11 00:48

07/12/11 01:06

07/12/11 01:24

Seq. File ID Sample Information Dil Reference Date/TimeMat

11

11

11

11

11

11

1

1

1

1

NAInternal STD: Surrogate STD: STD45258

Workgroups:

24

25

26

L11070077-03:  T-M-X surrogate failed low.

L11070077-01 10x:  Diluted due to the viscosity of the extract.

L11070077-04 5x:  Diluted due to the viscosity of the extract.

Comments

Seq. Rerun Dil. AnalytesReason

Maintenance Log ID: Syringe Filter Lot#:
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Instrument Run Log

Run Log ID:41834

Page: 1 Approved: 29-JUL-11

Microbac Laboratories Inc.

Instrument:

Analyst1:

Method:

Dataset:

Analyst2:

SOP: Rev:

HP9

ECL

8082

072711

NA

GCS10 12

Column 1 ID: Column 2 ID: RTX-CLP2

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

9GR62477.R

9GR62478.R

9GR62479.R

9GR62480.R

9GR62481.R

9GR62482.R

9GR62483.R

9GR62484.R

9GR62485.R

9GR62486.R

9GR62487.R

9GR62488.R

9GR62489.R

9GR62490.R

9GR62491.R

9GR62492.R

1660 10 PPM

WG371516-01 1660 CCV 500 PPB

WG371253-01 BLANK

WG371253-02 LCS

WG371253-03 LCS DUP

L11070667-07

L11070724-05

L11070724-06

L11070724-07

L11070724-08

L11070724-09

L11070724-10

WG371516-02 1660 CCV 250 PPB

L11070717-01

L11070717-02

WG371516-03 1660 CCV 500 PPB

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

STD46373

STD46373

SOIL

SOIL

SOIL

SOIL

SOIL

SOIL

SOIL

SOIL

SOIL

SOIL

STD46373

SOIL

SOIL

STD46373

07/27/11 15:12

07/27/11 15:30

07/27/11 15:59

07/27/11 16:17

07/27/11 16:35

07/27/11 16:54

07/27/11 17:12

07/27/11 17:30

07/27/11 17:48

07/27/11 18:06

07/27/11 18:24

07/27/11 18:43

07/27/11 19:01

07/27/11 19:19

07/27/11 19:37

07/27/11 19:55

Seq. File ID Sample Information Dil Reference Date/TimeMat

1

1

7

7

7

7

7

7

7

7

7

7

1

7

7

1

NAInternal STD: Surrogate STD: STD46248

Comments:

Workgroups:

6

14

15

X 20 Aroclor 1242Over Calibration Range

L11070667-07

L11070717-01:  DCB surrogate failed low.  Needs re-extracted.

L11070717-02:  DCB surrogate failed high. Sample had a hit.  Needs re-extracted.

Comments

Seq. Rerun Dil. AnalytesReason

Maintenance Log ID:

Calibration STD

Syringe Filter Lot#:
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Instrument Run Log

Run Log ID:41858

Page: 1 Approved: 01-AUG-11

Microbac Laboratories Inc.

Instrument:

Analyst1:

Method:

Dataset:

Analyst2:

SOP: Rev:

HP9

ECL

8082

072811

NA

GCS10 12

Column 1 ID: Column 2 ID: RTX-CLP2

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

9GR62493.R

9GR62494.R

9GR62495.R

9GR62496.R

9GR62497.R

9GR62498.R

9GR62499.R

9GR62500.R

9GR62501.R

9GR62502.R

9GR62503.R

9GR62504.R

9GR62505.R

9GR62506.R

9GR62507.R

9GR62508.R

9GR62509.R

9GR62510.R

9GR62511.R

9GR62512.R

9GR62513.R

9GR62514.R

9GR62515.R

9GR62516.R

9GR62517.R

9GR62518.R

9GR62519.R

9GR62520.R

9GR62521.R

9GR62522.R

9GR62523.R

9GR62524.R

1660 10 PPM

WG371625-01 1660 CCV 500 PPB

L11070667-07 20x

WG371411-02 BLANK

WG371411-03 LCS

L11070686-02 REF

L11070686-04 MS

L11070686-06 MSD

L11070724-04

L11070724-11

L11070735-01

L11070735-03

WG371625-02 1660 CCV 250 PPB

L11070861-01

L11070861-02

WG371486-01 BLANK

WG371486-02 LCS

WG371486-03 LCS DUP

L11070840-01

L11070840-02

L11070841-01

L11070841-02

HEXANE

WG371625-03 1660 CCV 500 PPB

L11070845-22

L11070845-23

L11070845-24

L11070845-25

L11070845-26

L11070845-27

L11070845-28

WG371625-04 1660 CCV 250 PPB

1

1

20

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

STD46373

STD46373

SOIL

STD46373

STD46373

STD46373

07/28/11 12:19

07/28/11 12:37

07/28/11 13:13

07/28/11 13:32

07/28/11 13:50

07/28/11 14:08

07/28/11 14:26

07/28/11 14:44

07/28/11 15:03

07/28/11 15:21

07/28/11 15:39

07/28/11 15:57

07/28/11 16:15

07/28/11 16:33

07/28/11 16:52

07/28/11 17:10

07/28/11 17:28

07/28/11 17:46

07/28/11 18:04

07/28/11 18:22

07/28/11 18:40

07/28/11 18:58

07/28/11 19:17

07/28/11 19:35

07/28/11 19:53

07/28/11 20:11

07/28/11 20:29

07/28/11 20:47

07/28/11 21:05

07/28/11 21:23

07/28/11 21:41

07/28/11 21:59

Seq. File ID Sample Information Dil Reference Date/TimeMat

1

1

7

1

1

1

1

1

1

1

1

1

1

1

1

13

13

13

13

13

13

13

1

1

13

13

13

13

13

13

13

1

NAInternal STD: Surrogate STD: STD46248

Comments: Samples from file 9GR62517 to the end need rerun due to CCV failure.

Workgroups:

Comments

Seq. Rerun Dil. AnalytesReason

Maintenance Log ID:

Calibration STD

Syringe Filter Lot#:

Page 363

L11070724 / 514 total pages



Instrument Run Log

Run Log ID:41858

Page: 2 Approved: 01-AUG-11

Microbac Laboratories Inc.

Instrument:

Analyst1:

Method:

Dataset:

Analyst2:

SOP: Rev:

HP9

ECL

8082

072811

NA

GCS10 12

Column 1 ID: Column 2 ID: RTX-CLP2

NAInternal STD: Surrogate STD: STD46248

Workgroups:

10

32

L11070724-11:  DCB surrogate <10%.  Needs re-extracted.

WG371625-04 1660 CCV 250 PPB:  Standard failed low.

Comments

Seq. Rerun Dil. AnalytesReason

Maintenance Log ID: Syringe Filter Lot#:

Page 364

L11070724 / 514 total pages



Instrument Run Log

Run Log ID:41924

Page: 1 Approved: 03-AUG-11

Microbac Laboratories Inc.

Instrument:

Analyst1:

Method:

Dataset:

Analyst2:

SOP: Rev:

HP9

CAA

8082

080211

NA

GCS10 12

Column 1 ID: Column 2 ID: RTX-CLP2

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

9GR62687.R

9GR62688.R

9GR62689.R

9GR62690.R

9GR62691.R

9GR62692.R

9GR62693.R

9GR62694.R

9GR62695.R

9GR62696.R

9GR62697.R

9GR62698.R

9GR62699.R

9GR62700.R

9GR62701.R

9GR62702.R

9GR62703.R

9GR62704.R

9GR62705.R

9GR62706.R

9GR62707.R

9GR62708.R

9GR62709.R

9GR62710.R

9GR62711.R

9GR62712.R

9GR62713.R

9GR62714.R

9GR62715.R

9GR62716.R

9GR62717.R

9GR62718.R

9GR62719.R

9GR62720.R

9GR62721.R

1660 10 PPM

WG371984-01 1660 CCV 500 PPB

WG371828-01 BLK 08/01

WG371828-02 LCS 08/01

WG371828-03 LCS DUP 08/01

L11080004-01

L11070974-01

L11080010-01 10X

HEXANE

HEXANE

WG371586-01 BLK 07/28

WG371586-02 LCS 07/28

WG371586-03 LCS DUP 07/28

WG371984-02 1660 CCV 250 PPB

L11070833-01

L11070833-02

L11070833-04

L11070833-05

L11070833-06

L11070833-07

L11070833-09

L11070833-10

HEXANE

HEXANE

WG371984-03 1660 CCV 500 PPB

L11080010-01 2X

L11070833-11

L11070833-12

L11070833-14

L11070833-15

HEXANE

HEXANE

WG371834-01 BLK 08/01

WG371834-02 LCS 08/01

WG371834-03 LCS DUP 08/01

1

1

1

1

1

1

1

10

10

10

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

2

1

1

1

1

1

1

1

1

1

STD46373

STD46373

SOIL

SOIL

SOIL

SOIL

SOIL

SOIL

SOIL

SOIL

SOIL

SOIL

SOIL

STD46373

SOIL

SOIL

SOIL

SOIL

SOIL

SOIL

SOIL

SOIL

STD46373

SOIL

SOIL

SOIL

SOIL

SOIL

08/02/11 07:27

08/02/11 07:45

08/02/11 08:03

08/02/11 08:21

08/02/11 08:39

08/02/11 08:57

08/02/11 09:15

08/02/11 09:33

08/02/11 09:51

08/02/11 10:09

08/02/11 10:27

08/02/11 10:45

08/02/11 11:03

08/02/11 11:22

08/02/11 11:40

08/02/11 11:58

08/02/11 12:16

08/02/11 12:34

08/02/11 12:52

08/02/11 13:11

08/02/11 13:29

08/02/11 13:47

08/02/11 14:05

08/02/11 14:23

08/02/11 14:41

08/02/11 14:59

08/02/11 15:18

08/02/11 15:36

08/02/11 15:54

08/02/11 16:12

08/02/11 16:30

08/02/11 16:49

08/02/11 17:07

08/02/11 17:25

08/02/11 17:43

Seq. File ID Sample Information Dil Reference Date/TimeMat

1

1

10

10

10

10

10

10

10

10

7

7

7

1

7

7

7

7

7

7

7

7

1

1

1

10

7

7

7

7

1

1

1

1

1

NAInternal STD: Surrogate STD: STD46248

Comments:

WG371852, WG371922Workgroups:

Maintenance Log ID:

Calibration STD

Syringe Filter Lot#:
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Instrument Run Log

Run Log ID:41924

Page: 2 Approved: 03-AUG-11

Microbac Laboratories Inc.

Instrument:

Analyst1:

Method:

Dataset:

Analyst2:

SOP: Rev:

HP9

CAA

8082

080211

NA

GCS10 12

Column 1 ID: Column 2 ID: RTX-CLP2

36

37

38

39

40

41

42

43

44

45

46

47

48

49

9GR62722.R

9GR62723.R

9GR62724.R

9GR62725.R

9GR62726.R

9GR62727.R

9GR62728.R

9GR62729.R

9GR62730.R

9GR62731.R

9GR62732.R

9GR62733.R

9GR62734.R

9GR62735.R

L11070724-11 RE

L11070942-01

WG371984-04 1660 CCV 250 PPB

L11070935-03

L11070935-05

L11070946-22

L11070984-01

L11070984-02

L11070984-03

L11070984-04

L11070984-05

HEXANE

HEXANE

WG371984-05 1660 CCV 500 PPB

1

1

1

1

1

1

1

1

1

1

1

1

1

1

STD46373

STD46373

08/02/11 18:01

08/02/11 18:19

08/02/11 18:37

08/02/11 18:55

08/02/11 19:13

08/02/11 19:31

08/02/11 19:50

08/02/11 20:08

08/02/11 20:26

08/02/11 20:44

08/02/11 21:02

08/02/11 21:20

08/02/11 21:38

08/02/11 21:56

Seq. File ID Sample Information Dil Reference Date/TimeMat

1

1

1

1

1

1

1

1

1

1

1

1

1

1

NAInternal STD: Surrogate STD: STD46248

WG371852, WG371922Workgroups:

7

8

26

36

41

X 2 Analyzed too dilute

L11070974-01 - SS TMX low, SS DCB high, needs re-extracted.

L11080010-01 10X - Sample was analyzed at a dilution due to extract appearance.

L11080010-01 2X - Sample was analyzed at a dilution due to extract appearance and viscosity.

L11070724-11 RE - SS DCB low.

L11070946-22 - SS DCB low.

Comments

Seq. Rerun Dil. AnalytesReason

Maintenance Log ID: Syringe Filter Lot#:
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Data Checklist

Checklist ID: 58473

Generated: JUL-12-2011 13:15:31

CHECKLIST1 - Modified 03/05/2008

Microbac Laboratories Inc.

Date:

Analyst:

Analyst:

Method:

Instrument:

Analytical Workgroups:

11-JUL-2011

ECL

NA

8082

HP9

L1107077, L11070114, L11070170

ANALYTICAL
System Performance Check
     DFTPP (MS)
     Endrin/DDT breakdown (8081/MS)
     Pentachlorophenol/benzidine tailing (MS)
     Eluent check (IC)/system pressure (HPLC)
     Window standard (FID)
Initial Calibration
      Average RF
      Linear regression or higher order curve
     Alternate source standard (ICV) % Difference
Continuing Calibration (CCV)
      % D/% Drift
      Minimum response factors (MS)
      Continuing calibration blank (CCB) (IC)
Special standards
Blanks
      TCL hits
      Surrogate recoveries
LCS/LCSD (Laboratory Control Sample)
      Recoveries
      Surrogate recoveries
MS/MSD/Sample duplicates
      Recoveries
      %RPD
Samples
      TCL hits
      Mass spectra (MS/HPLC)/2nd column confirmations (ECD/FID/HPLC)
      Surrogate recoveries
      Internal standard areas (MS)
      Library searches (MS)
      Calculations & correct factors
      Compounds above calibration range
      Reruns
Manual integrations
Project/client specific requirements

REPORTING
Upload batch form
KOBRA workgroup data/forms/bench sheets
Case narratives
Check for completeness
Primary Reviewer

SUPERVISORY/SECONDARY REVIEW
Check for compliance with method and project specific requirements
Check the completeness/accuracy of reported information
Data qualifiers
Secondary Reviewer

NA
NA
NA
NA
NA
NA
X
X

NA
X
X
X

NA
NA
X
X
X
X
X
X
X

NA
NA
NA
X
X

NA
X

NA
NA
X

NA
NA
X

NA

X
X

NA
X

ECL

X
X
X

MDC

Primary Reviewer:
12-JUL-2011

Secondary Reviewer:
12-JUL-2011

Curve Workgroup: NA

Runlog ID: 41552
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Data Checklist

Checklist ID: 58895

Generated: JUL-29-2011 10:13:30

CHECKLIST1 - Modified 03/05/2008

Microbac Laboratories Inc.

Date:

Analyst:

Analyst:

Method:

Instrument:

Analytical Workgroups:

27-JUL-2011

ECL

NA

8082

HP9

L11070667, L11070724, L11070717

ANALYTICAL
System Performance Check
     DFTPP (MS)
     Endrin/DDT breakdown (8081/MS)
     Pentachlorophenol/benzidine tailing (MS)
     Eluent check (IC)/system pressure (HPLC)
     Window standard (FID)
Initial Calibration
      Average RF
      Linear regression or higher order curve
     Alternate source standard (ICV) % Difference
Continuing Calibration (CCV)
      % D/% Drift
      Minimum response factors (MS)
      Continuing calibration blank (CCB) (IC)
Special standards
Blanks
      TCL hits
      Surrogate recoveries
LCS/LCSD (Laboratory Control Sample)
      Recoveries
      Surrogate recoveries
MS/MSD/Sample duplicates
      Recoveries
      %RPD
Samples
      TCL hits
      Mass spectra (MS/HPLC)/2nd column confirmations (ECD/FID/HPLC)
      Surrogate recoveries
      Internal standard areas (MS)
      Library searches (MS)
      Calculations & correct factors
      Compounds above calibration range
      Reruns
Manual integrations
Project/client specific requirements

REPORTING
Upload batch form
KOBRA workgroup data/forms/bench sheets
Case narratives
Check for completeness
Primary Reviewer

SUPERVISORY/SECONDARY REVIEW
Check for compliance with method and project specific requirements
Check the completeness/accuracy of reported information
Data qualifiers
Secondary Reviewer

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
X
X

NA
NA
NA
X
X
X
X
X
X

NA
NA
NA
X
X

NA
X

NA
NA
X
X

NA
NA
NA

X
X

NA
X

ECL

X
X
X

MDC

Primary Reviewer:
28-JUL-2011

Secondary Reviewer:
29-JUL-2011

Curve Workgroup: NA

Runlog ID: 41834
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Data Checklist

Checklist ID: 58923

Generated: AUG-01-2011 09:15:34

CHECKLIST1 - Modified 03/05/2008

Microbac Laboratories Inc.

Date:

Analyst:

Analyst:

Method:

Instrument:

Analytical Workgroups:

28-JUL-2011

ECL

NA

8082

HP9

L11070667, L11070724, L11070735, L11070861, L11070840, 07-841

ANALYTICAL
System Performance Check
     DFTPP (MS)
     Endrin/DDT breakdown (8081/MS)
     Pentachlorophenol/benzidine tailing (MS)
     Eluent check (IC)/system pressure (HPLC)
     Window standard (FID)
Initial Calibration
      Average RF
      Linear regression or higher order curve
     Alternate source standard (ICV) % Difference
Continuing Calibration (CCV)
      % D/% Drift
      Minimum response factors (MS)
      Continuing calibration blank (CCB) (IC)
Special standards
Blanks
      TCL hits
      Surrogate recoveries
LCS/LCSD (Laboratory Control Sample)
      Recoveries
      Surrogate recoveries
MS/MSD/Sample duplicates
      Recoveries
      %RPD
Samples
      TCL hits
      Mass spectra (MS/HPLC)/2nd column confirmations (ECD/FID/HPLC)
      Surrogate recoveries
      Internal standard areas (MS)
      Library searches (MS)
      Calculations & correct factors
      Compounds above calibration range
      Reruns
Manual integrations
Project/client specific requirements

REPORTING
Upload batch form
KOBRA workgroup data/forms/bench sheets
Case narratives
Check for completeness
Primary Reviewer

SUPERVISORY/SECONDARY REVIEW
Check for compliance with method and project specific requirements
Check the completeness/accuracy of reported information
Data qualifiers
Secondary Reviewer

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
X
X

NA
NA
NA
X
X
X
X
X
X
X
X
X
X
X

NA
X

NA
NA
X

NA
X

NA
NA

X
X

NA
X

ECL

X
X
X

MDC

Primary Reviewer:
29-JUL-2011

Secondary Reviewer:
01-AUG-2011

Curve Workgroup: NA

Runlog ID: 41858
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Data Checklist

Checklist ID: 59002

Generated: AUG-03-2011 09:25:29

CHECKLIST1 - Modified 03/05/2008

Microbac Laboratories Inc.

Date:

Analyst:

Analyst:

Method:

Instrument:

Analytical Workgroups:

02-AUG-2011

CAA

NA

8082

HP9

L11080004, 070974, 080010, 070833, 070724, 070935, 070942, 07094

ANALYTICAL
System Performance Check
     DFTPP (MS)
     Endrin/DDT breakdown (8081/MS)
     Pentachlorophenol/benzidine tailing (MS)
     Eluent check (IC)/system pressure (HPLC)
     Window standard (FID)
Initial Calibration
      Average RF
      Linear regression or higher order curve
     Alternate source standard (ICV) % Difference
Continuing Calibration (CCV)
      % D/% Drift
      Minimum response factors (MS)
      Continuing calibration blank (CCB) (IC)
Special standards
Blanks
      TCL hits
      Surrogate recoveries
LCS/LCSD (Laboratory Control Sample)
      Recoveries
      Surrogate recoveries
MS/MSD/Sample duplicates
      Recoveries
      %RPD
Samples
      TCL hits
      Mass spectra (MS/HPLC)/2nd column confirmations (ECD/FID/HPLC)
      Surrogate recoveries
      Internal standard areas (MS)
      Library searches (MS)
      Calculations & correct factors
      Compounds above calibration range
      Reruns
Manual integrations
Project/client specific requirements

REPORTING
Upload batch form
KOBRA workgroup data/forms/bench sheets
Case narratives
Check for completeness
Primary Reviewer

SUPERVISORY/SECONDARY REVIEW
Check for compliance with method and project specific requirements
Check the completeness/accuracy of reported information
Data qualifiers
Secondary Reviewer

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
X
X

NA
NA
NA
X
X
X
X
X
X

NA
NA
NA
X
X

NA
X

NA
NA
X

NA
X

NA
NA

X
X

NA
X

CAA

X
X
X

MDC

Primary Reviewer:
03-AUG-2011

Secondary Reviewer:
03-AUG-2011

Curve Workgroup: NA

Runlog ID: 41924
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HOLD_TIMES - Modified 03/06/2008

08/03/2011 10:27Report generated
2095482PDF File ID:

HOLDING TIMES
EQUIVALENT TO AFCEE FORM 9

Microbac Laboratories Inc.

WG3714788082Analytical Method:

1107-SO-SB05 (0 TO 1)

1107-SO-SB05  (6 TO 7)

1107-SO-SB06  (4 TO 5)

1107-SO-SB06  (10.2 TO 1

1107-SO-SB06  (20 TO 21)

1107-SO-SB06  (20 TO 21

Client ID
 Date

Collected
Extract
Date

Run
Date

Time
Held

07/20/11

07/20/11

07/20/11

07/20/11

07/20/11

07/20/11

07/26/11

07/26/11

07/26/11

07/26/11

07/26/11

07/26/11

6

6

5.9

5.9

5.7

5.7

07/27/11

07/27/11

07/27/11

07/27/11

07/27/11

07/27/11

 * = SEE PROJECT QAPP REQUIREMENTS      

AAB#:

Login Number:L11070724

TCLP
Date

Time
Held

Time
Held

1.3

1.3

1.3

1.3

1.3

1.3

Q Q QMax
Hold

Max
Hold

14

14

14

14

14

14

Max
Hold

40

40

40

40

40

40

05

06

07

08

09

10

ID
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HOLD_TIMES - Modified 03/06/2008

08/03/2011 10:27Report generated
2095482PDF File ID:

HOLDING TIMES
EQUIVALENT TO AFCEE FORM 9

Microbac Laboratories Inc.

WG3715638082Analytical Method:

1107-SW-01-U

1107-ER-SO-03-U

Client ID
 Date

Collected
Extract
Date

Run
Date

Time
Held

07/20/11

07/20/11

07/27/11

07/27/11

6.9

7

07/28/11

07/28/11

 * = SEE PROJECT QAPP REQUIREMENTS      

AAB#:

Login Number:L11070724

TCLP
Date

Time
Held

Time
Held

1.2

1.2

Q Q QMax
Hold

Max
Hold

7

7

Max
Hold

40

40

04

11

ID
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HOLD_TIMES - Modified 03/06/2008

08/03/2011 10:27Report generated
2095482PDF File ID:

HOLDING TIMES
EQUIVALENT TO AFCEE FORM 9

Microbac Laboratories Inc.

WG3720628082Analytical Method:

1107-ER-SO-03-U

Client ID
 Date

Collected
Extract
Date

Run
Date

Time
Held

07/20/11 08/01/11 11.9 08/02/11

 * = SEE PROJECT QAPP REQUIREMENTS      

AAB#:

Login Number:L11070724

TCLP
Date

Time
Held

Time
Held

1.4

Q Q

*

QMax
Hold

Max
Hold

7

Max
Hold

4011

ID
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SURROGATES - Modified 03/06/2008

08/03/2011 10:28Report generated:
2095490PDF File ID:

SURROGATE STANDARDS

Microbac Laboratories Inc.

 L11070724-04

 L11070724-11

 WG371411-02

 WG371411-03

01

01

01

01

1 2Sample Number Dilution Tag

1.00

1.00

1.00

1.00

1

2

-

-

2,4,5,6-Tetrachloro-m-xylene

Decachlorobiphenyl

8082Method:

HP9Instrument Id:

L11070724Login Number:

WaterMatrix:WG371563Workgroup (AAB#):

Underline = Result out of surrogate limits

63.2 50.5

51.7 9.90

68.9 94.2

73.4 87.3

30

36

-

-

132

144

Surrogates Surrogate Limits

DL = surrogate diluted out

HP9CAL ID: -11-JUL-11

ND = surrogate not detected
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SURROGATES - Modified 03/06/2008

08/03/2011 10:28Report generated:
2095490PDF File ID:

SURROGATE STANDARDS

Microbac Laboratories Inc.

 L11070724-05

 L11070724-06

 L11070724-07

 L11070724-08

 L11070724-09

 L11070724-10

 WG371253-01

 WG371253-02

 WG371253-03

01

01

01

01

01

01

01

01

01

1 2Sample Number Dilution Tag

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1

2

-

-

2,4,5,6-Tetrachloro-m-Xylene

Decachlorobiphenyl

8082Method:

HP9Instrument Id:

L11070724Login Number:

SoilMatrix:WG371478Workgroup (AAB#):

Underline = Result out of surrogate limits

61.4 77.1

67.5 80.1

56.1 74.6

54.3 60.6

66.1 60.3

68.1 69.4

69.8 87.2

67.9 87.6

68.2 89.8

29

30

-

-

133

173

Surrogates Surrogate Limits

DL = surrogate diluted out

HP9CAL ID: -11-JUL-11

ND = surrogate not detected
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SURROGATES - Modified 03/06/2008

08/03/2011 10:28Report generated:
2095490PDF File ID:

SURROGATE STANDARDS

Microbac Laboratories Inc.

 L11070724-11

 WG371834-01

 WG371834-02

 WG371834-03

RE01

01

01

01

1 2Sample Number Dilution Tag

1.00

1.00

1.00

1.00

1

2

-

-

2,4,5,6-Tetrachloro-m-xylene

Decachlorobiphenyl

8082Method:

HP9Instrument Id:

L11070724Login Number:

WaterMatrix:WG372062Workgroup (AAB#):

Underline = Result out of surrogate limits

67.9 18.6

57.1 48.0

56.4 54.7

62.9 42.1

30

36

-

-

132

144

Surrogates Surrogate Limits

DL = surrogate diluted out

HP9CAL ID: -11-JUL-11

ND = surrogate not detected
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08/03/2011 10:27Report generated
2095483PDF File ID:

Microbac Laboratories Inc.

METHOD BLANK SUMMARY

Report Name: BLANK_SUMMARY

9GR62479.R

07/26/11 10:59

07/27/11 15:59

WG371478

WG371253-01

HP9

Blank File ID:

Prep Date:

Analyzed Date:

Work Group:

Blank Sample ID:

Instrument ID:

8082Method:

ECLAnalyst:

L11070724Login Number:

 LCS

 LCS2

 1107-SO-SB05 (0 TO 1)

 1107-SO-SB05  (6 TO 7)

 1107-SO-SB06  (4 TO 5)

 1107-SO-SB06  (10.2 TO 10.5)

 1107-SO-SB06  (20 TO 21)-1

 1107-SO-SB06  (20 TO 21)

WG371253-02

WG371253-03

L11070724-05

L11070724-06

L11070724-07

L11070724-08

L11070724-09

L11070724-10

9GR62480.R

9GR62481.R

9GR62483.R

9GR62484.R

9GR62485.R

9GR62486.R

9GR62487.R

9GR62488.R

07/27/11 16:17

07/27/11 16:35

07/27/11 17:12

07/27/11 17:30

07/27/11 17:48

07/27/11 18:06

07/27/11 18:24

07/27/11 18:43

This Method Blank Applies To The Following Samples:

 Client ID Lab Sample ID Lab File ID Time Analyzed TAG

01

01

01

01

01

01

01

01
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08/03/2011 10:27Report generated
2095483PDF File ID:

Microbac Laboratories Inc.

METHOD BLANK SUMMARY

Report Name: BLANK_SUMMARY

9GR62496.R

07/27/11 10:30

07/28/11 13:32

WG371563

WG371411-02

HP9

Blank File ID:

Prep Date:

Analyzed Date:

Work Group:

Blank Sample ID:

Instrument ID:

8082Method:

ECLAnalyst:

L11070724Login Number:

 LCS

 1107-SW-01-U

 1107-ER-SO-03-U

WG371411-03

L11070724-04

L11070724-11

9GR62497.R

9GR62501.R

9GR62502.R

07/28/11 13:50

07/28/11 15:03

07/28/11 15:21

This Method Blank Applies To The Following Samples:

 Client ID Lab Sample ID Lab File ID Time Analyzed TAG

01

01

01
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08/03/2011 10:27Report generated
2095483PDF File ID:

Microbac Laboratories Inc.

METHOD BLANK SUMMARY

Report Name: BLANK_SUMMARY

9GR62719.R

08/01/11 08:00

08/02/11 17:07

WG372062

WG371834-01

HP9

Blank File ID:

Prep Date:

Analyzed Date:

Work Group:

Blank Sample ID:

Instrument ID:

8082Method:

CAAAnalyst:

L11070724Login Number:

 LCS

 LCS2

 1107-ER-SO-03-U

WG371834-02

WG371834-03

L11070724-11

9GR62720.R

9GR62721.R

9GR62722.R

08/02/11 17:25

08/02/11 17:43

08/02/11 18:01

This Method Blank Applies To The Following Samples:

 Client ID Lab Sample ID Lab File ID Time Analyzed TAG

01

01

RE01
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Microbac Laboratories Inc.

METHOD BLANK REPORT

Report Name:BLANK

PDF ID: 2095484

03-AUG-2011 10:27

2,4,5,6-Tetrachloro-m-Xylene

Decachlorobiphenyl

69.8

87.2

Surrogates % Recovery Surrogate Limits

29

30

-

-

133

173

Qualifier

PASS

PASS

Analytes Concentration Dilution Qualifier

Aroclor-1016

Aroclor-1221

Aroclor-1232

Aroclor-1242

Aroclor-1248

Aroclor-1254

Aroclor-1260

1

1

1

1

1

1

1

8.25

8.25

8.25

8.25

8.25

8.25

8.25

16.5

16.5

16.5

16.5

16.5

16.5

16.5

U

U

U

U

U

U

U

8.25

8.25

8.25

8.25

8.25

8.25

8.25

ND        Analyte Not detected at or above reporting limit 

*    |Analyte concentration| >  RL

9GR62479.R

WG371478

Instrument ID:HP9

File ID:

Prep Date:07/26/11 10:59

Run Date:07/27/11 15:59

Analyst:ECL

Workgroup (AAB#): ug/kgUnits:

8082Method:

SoilMatrix:

L11070724Login Number: WG371253-01Sample ID:

11-JUL-11Cal ID: HP9-Contract #:

3550BPrep Method:

MDL RL

MDL

RL

Method Detection Limit

Reporting/Practical Quantitation Limit
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Microbac Laboratories Inc.

METHOD BLANK REPORT

Report Name:BLANK

PDF ID: 2095484

03-AUG-2011 10:27

2,4,5,6-Tetrachloro-m-xylene

Decachlorobiphenyl

68.9

94.2

Surrogates % Recovery Surrogate Limits

30

36

-

-

132

144

Qualifier

PASS

PASS

Analytes Concentration Dilution Qualifier

Aroclor-1016

Aroclor-1221

Aroclor-1232

Aroclor-1242

Aroclor-1248

Aroclor-1254

Aroclor-1260

1

1

1

1

1

1

1

0.250

0.250

0.250

0.250

0.250

0.250

0.250

0.500

0.500

0.500

0.500

0.500

0.500

0.500

U

U

U

U

U

U

U

0.250

0.250

0.250

0.250

0.250

0.250

0.250

ND        Analyte Not detected at or above reporting limit 

*    |Analyte concentration| >  RL

9GR62496.R

WG371563

Instrument ID:HP9

File ID:

Prep Date:07/27/11 10:30

Run Date:07/28/11 13:32

Analyst:ECL

Workgroup (AAB#): ug/LUnits:

8082Method:

WaterMatrix:

L11070724Login Number: WG371411-02Sample ID:

11-JUL-11Cal ID: HP9-Contract #:

3510CPrep Method:

MDL RL

MDL

RL

Method Detection Limit

Reporting/Practical Quantitation Limit
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Microbac Laboratories Inc.

METHOD BLANK REPORT

Report Name:BLANK

PDF ID: 2095484

03-AUG-2011 10:27

2,4,5,6-Tetrachloro-m-xylene

Decachlorobiphenyl

57.1

48.0

Surrogates % Recovery Surrogate Limits

30

36

-

-

132

144

Qualifier

PASS

PASS

Analytes Concentration Dilution Qualifier

Aroclor-1016

Aroclor-1221

Aroclor-1232

Aroclor-1242

Aroclor-1248

Aroclor-1254

Aroclor-1260

1

1

1

1

1

1

1

0.250

0.250

0.250

0.250

0.250

0.250

0.250

0.500

0.500

0.500

0.500

0.500

0.500

0.500

U

U

U

U

U

U

U

0.250

0.250

0.250

0.250

0.250

0.250

0.250

ND        Analyte Not detected at or above reporting limit 

*    |Analyte concentration| >  RL

9GR62719.R

WG372062

Instrument ID:HP9

File ID:

Prep Date:08/01/11 08:00

Run Date:08/02/11 17:07

Analyst:CAA

Workgroup (AAB#): ug/LUnits:

8082Method:

WaterMatrix:

L11070724Login Number: WG371834-01Sample ID:

11-JUL-11Cal ID: HP9-Contract #:

3510CPrep Method:

MDL RL

MDL

RL

Method Detection Limit

Reporting/Practical Quantitation Limit
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LCS_LCS2 - Modified 03/06/2008

08/03/2011 10:30Report generated:
2095485PDF File ID:

LABORATORY CONTROL SAMPLE (LCS)

Microbac Laboratories Inc.

Aroclor-1016

Aroclor-1260

LCS LCS2

0.179

2.21

73.0 73.1

69.6 71.2

Analytes %RPD

83.3 83.3

83.3 83.3

Found FoundKnown Known

87.6 87.8

83.5 85.4

% REC % REC

40

40

RPD
Lmt

%Rec
Limits

40

60

140

130

-

-

Q

Sample ID:

Sample ID:

WG371253-02

WG371253-03

LCS

LCS2

9GR62480.R

9GR62481.R

File ID:

File ID:

2,4,5,6-Tetrachloro-m-Xylene

Decachlorobiphenyl

LCS LCS2

67.9 68.2

87.6 89.8

Surogates
% Recovery % Recovery

Surrogate Limits

29

30

133

173

-

-

Qualifier

PASS

PASS

Run Date:

Run Date:

07/27/2011 16:17

07/27/2011 16:35

WG371478

Instrument ID:HP9

Analyst:ECL

Workgroup (AAB#): ug/kgUnits:

8082Method:SoilMatrix:

L11070724Login Number: 3550BPrep Method:

* EXCEEDS %REC LIMIT

# EXCEEDS RPD LIMIT

STDQC Key: STD46049Lot #:
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LCS - Modified 03/06/2008

08/03/2011 10:30Report generated:
2097012PDF File ID:

LABORATORY CONTROL SAMPLE (LCS)

Microbac Laboratories Inc.

9GR62497.R

WG371563

Instrument ID:HP9

File ID:

Run Date:07/28/2011

Run Time:13:50

Analyst:ECL

Workgroup (AAB#): ug/LUnits:

3510CPrep Method:

WaterMatrix:

L11070724Login Number:

Analytes Expected Found LCS Limits Q% Rec

2,4,5,6-Tetrachloro-m-xylene

Decachlorobiphenyl

73.4

87.3

Surrogates % Recovery Surrogate Limits

30

36

-

-

132

144

Qualifier

PASS

PASS

WG371411-03Sample ID:

11-JUL-11Cal ID: HP9-STDQC Key:

Aroclor-1016

Aroclor-1260

40

40

2.50

2.50

2.18

2.35

87.1

94.2

-

-

140

140

8082Method:

* EXCEEDS %REC LIMIT

Lot#:STD46049
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LCS_LCS2 - Modified 03/06/2008

08/03/2011 10:30Report generated:
2095485PDF File ID:

LABORATORY CONTROL SAMPLE (LCS)

Microbac Laboratories Inc.

Aroclor-1016

Aroclor-1260

LCS LCS2

9.68

8.75

1.98 2.18

2.00 2.18

Analytes %RPD

2.50 2.50

2.50 2.50

Found FoundKnown Known

79.2 87.3

79.9 87.2

% REC % REC

40

40

RPD
Lmt

%Rec
Limits

40

40

140

140

-

-

Q

Sample ID:

Sample ID:

WG371834-02

WG371834-03

LCS

LCS2

9GR62720.R

9GR62721.R

File ID:

File ID:

2,4,5,6-Tetrachloro-m-xylene

Decachlorobiphenyl

LCS LCS2

56.4 62.9

54.7 42.1

Surogates
% Recovery % Recovery

Surrogate Limits

30

36

132

144

-

-

Qualifier

PASS

PASS

Run Date:

Run Date:

08/02/2011 17:25

08/02/2011 17:43

WG372062

Instrument ID:HP9

Analyst:CAA

Workgroup (AAB#): ug/LUnits:

8082Method:WaterMatrix:

L11070724Login Number: 3510CPrep Method:

* EXCEEDS %REC LIMIT

# EXCEEDS RPD LIMIT

STDQC Key: STD46049Lot #:
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INT_CAL - Modified 03/06/2008

07/29/2011 11:11Report generated
2095486PDF File ID:

Microbac Laboratories Inc.

INITIAL CALIBRATION SUMMARY

 Aroclor-1016-1

 Aroclor-1016-2

 Aroclor-1016-3

 Aroclor-1016-4

 Aroclor-1016-5

 Aroclor-1260-1

 Aroclor-1260-2

 Aroclor-1260-3

 Aroclor-1260-4

 Aroclor-1260-5

Analyte

11.8

12.5

11.6

9.86

24.9

10.8

11.0

9.96

10.7

6.76

% RSD LINEAR (R) QUAD (R²) 

146500

300900

623700

263300

170300

381400

492300

325200

687700

153100

AVG RF

8082Analytical Method:

Instrument ID:HP9

Initial Calibration Date:11-JUL-11 13:59

L11070724Login Number:

WG369892ICAL Workgroup: RColumn ID:

R  = Correlation coefficient; 0.995 minimum
R² = Coefficient of determination; 0.99 minimum
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INT_CAL - Modified 03/06/2008

07/29/2011 11:11Report generated
2095486PDF File ID:

Microbac Laboratories Inc.

INITIAL CALIBRATION DATA

 Aroclor-1016-1

 Aroclor-1016-2

 Aroclor-1016-3

 Aroclor-1016-4

 Aroclor-1016-5

 Aroclor-1260-1

 Aroclor-1260-2

 Aroclor-1260-3

 Aroclor-1260-4

 Aroclor-1260-5

Analyte
WG369892-01 WG369892-02 WG369892-03

2000 1000 500

2000 1000 500

2000 1000 500

2000 1000 500

2000 1000 500

2000 1000 500

2000 1000 500

2000 1000 500

2000 1000 500

2000 1000 500

CONC CONC CONC

243882916 132387620 72883072.0

499824946 268669160 148973254

1061820570 562192566 305001365

449921008 241641250 132227266

326033819 172075351 45197806.0

654657629 346908866 187744200

852933521 450130000 240338261

568033143 301738530 162458033

1215142370 628307358 335188367

278473560 146054988 77656596.0

RESP RESP RESP

8082Analytical Method:

Instrument ID:HP9

Initial Calibration Date:11-JUL-11 13:59

L11070724Login Number:

121900 132400 145800

249900 268700 297900

530900 562200 610000

225000 241600 264500

163000 172100 90400

327300 346900 375500

426500 450100 480700

284000 301700 324900

607600 628300 670400

139200 146100 155300

RF RF RF

RColumn ID:
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INT_CAL - Modified 03/06/2008

07/29/2011 11:11Report generated
2095486PDF File ID:

Microbac Laboratories Inc.

INITIAL CALIBRATION DATA

 Aroclor-1016-1

 Aroclor-1016-2

 Aroclor-1016-3

 Aroclor-1016-4

 Aroclor-1016-5

 Aroclor-1260-1

 Aroclor-1260-2

 Aroclor-1260-3

 Aroclor-1260-4

 Aroclor-1260-5

Analyte
WG369892-04 WG369892-05 WG369892-06

250 100 50.0

250 100 50.0

250 100 50.0

250 100 50.0

250 100 50.0

250 100 50.0

250 100 50.0

250 100 50.0

250 100 50.0

250 100 50.0

CONC CONC CONC

37316119.0 16659316.0 8147132.00

76453161.0 33448876.0 17440762.0

157305375 71501846.0 34733228.0

67469819.0 29329213.0 14267792.0

47753336.0 20166123.0 10185182.0

95658657.0 42967768.0 21327000.0

120883650 54946543.0 28189272.0

78732888.0 35800981.0 18390747.0

166236616 76283195.0 39602418.0

38282320.0 16999912.0 7757556.00

RESP RESP RESP

8082Analytical Method:

Instrument ID:HP9

Initial Calibration Date:11-JUL-11 13:59

L11070724Login Number:

149300 166600 162900

305800 334500 348800

629200 715000 694700

269900 293300 285400

191000 201700 203700

382600 429700 426500

483500 549500 563800

314900 358000 367800

664900 762800 792000

153100 170000 155200

RF RF RF

RColumn ID:
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ALT - Modified 09/06/2007

08/03/2011 10:28
Version 1.5
Report generated

2095487PDF File ID:

ALTERNATE SOURCE CALIBRATION REPORT

Microbac Laboratories Inc.

Aroclor-1016

Aroclor-1260

250

250

273

289

328000

466000

ug/L

ug/L

9.20

15.5

Analyte Expected Found

* Exceeds 

%D

 Limit %D

RF

9GR62249.R

WG369892

Instrument ID:HP9

File ID:

Run Date:07/11/2011

Run Time:14:17

Analyst:ECL

ICal Workgroup:

8082Method:

L11070724Login Number: WG369892-07Sample ID:

11-JUL-11HP9 -Cal ID:

QUCL
20

20

Units

QC Key:STD
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CCV - Modified 03/05/2008

08/03/2011 10:28Report generated
2095488PDF File ID:

CONTINUING CALIBRATION VERIFICATION (CCV)

Microbac Laboratories Inc.

Aroclor-1016

Aroclor-1221

Aroclor-1232

Aroclor-1242

Aroclor-1248

Aroclor-1254

Aroclor-1260

500

NA

NA

NA

NA

NA

500

487

510

295000

414000

2.55

2.03

Analyte Expected Found Q

* Exceeds 

%D

 Criteria %D

RF

9GR62478.R

WG371478

Instrument ID:HP9

File ID:

Run Date:07/27/2011

Run Time:15:30

Analyst:ECL

Workgroup (AAB#):

8082Method:

L11070724Login Number: WG371516-01Sample ID:

11-JUL-11HP9 -Cal ID:

UNITS

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

UCL
20

20

20

20

20

20

20

STDQC Key:

SOILMatrix:
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CCV - Modified 03/05/2008

08/03/2011 10:28Report generated
2095488PDF File ID:

CONTINUING CALIBRATION VERIFICATION (CCV)

Microbac Laboratories Inc.

Aroclor-1016

Aroclor-1221

Aroclor-1232

Aroclor-1242

Aroclor-1248

Aroclor-1254

Aroclor-1260

250

NA

NA

NA

NA

NA

250

265

263

322000

428000

5.90

5.26

Analyte Expected Found Q

* Exceeds 

%D

 Criteria %D

RF

9GR62489.R

WG371478

Instrument ID:HP9

File ID:

Run Date:07/27/2011

Run Time:19:01

Analyst:ECL

Workgroup (AAB#):

8082Method:

L11070724Login Number: WG371516-02Sample ID:

11-JUL-11HP9 -Cal ID:

UNITS

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

UCL
20

20

20

20

20

20

20

STDQC Key:

SOILMatrix:
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CCV - Modified 03/05/2008

08/03/2011 10:28Report generated
2095488PDF File ID:

CONTINUING CALIBRATION VERIFICATION (CCV)

Microbac Laboratories Inc.

Aroclor-1016

Aroclor-1221

Aroclor-1232

Aroclor-1242

Aroclor-1248

Aroclor-1254

Aroclor-1260

500

NA

NA

NA

NA

NA

500

480

502

291000

406000

3.95

0.413

Analyte Expected Found Q

* Exceeds 

%D

 Criteria %D

RF

9GR62494.R

WG371563

Instrument ID:HP9

File ID:

Run Date:07/28/2011

Run Time:12:37

Analyst:ECL

Workgroup (AAB#):

8082Method:

L11070724Login Number: WG371625-01Sample ID:

11-JUL-11HP9 -Cal ID:

UNITS

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

UCL
20

20

20

20

20

20

20

STDQC Key:

WATERMatrix:
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CCV - Modified 03/05/2008

08/03/2011 10:28Report generated
2095488PDF File ID:

CONTINUING CALIBRATION VERIFICATION (CCV)

Microbac Laboratories Inc.

Aroclor-1016

Aroclor-1221

Aroclor-1232

Aroclor-1242

Aroclor-1248

Aroclor-1254

Aroclor-1260

250

NA

NA

NA

NA

NA

250

245

260

298000

423000

2.06

4.00

Analyte Expected Found Q
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08/03/2011 10:28Report generated
2095488PDF File ID:

CONTINUING CALIBRATION VERIFICATION (CCV)
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CCV - Modified 03/05/2008

08/03/2011 10:28Report generated
2095488PDF File ID:

CONTINUING CALIBRATION VERIFICATION (CCV)

Microbac Laboratories Inc.
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2.2.2.3 Sample Data
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      Quantitation Report    (Not Reviewed)

  Data File : C:\MSDCHEM\1\DATA\072811\9GR62501.D          Vial: 9
  Acq On    : 28 Jul 2011   15:03                      Operator: ECL
  Sample    : L11070724-04                             Inst    : HP9      
  Misc      : 1,1 WATER                                Multiplr: 1.00
  IntFile   : events.e
  Quant Time: Jul 29 09:52:02 2011  Quant Results File: 1660R.RES

  Quant Method : C:\MSDCHEM\1\METHODS\1660R.M (Chemstation Integrator)
  Title        : 8082  CALIBRATION  July 11, 2011
  Last Update  : Fri Jul 29 09:48:29 2011
  Response via : Initial Calibration
  DataAcq Meth : 8082R.M

  Volume Inj.  :  
  Signal Phase :  
  Signal Info  :  

      Compound                    R.T.       Response    Conc Units
-------------------------------------------------------------------------

System Monitoring Compounds
   1) S   2,4,5,6-Tetrachloro-M-Xyle   4.390      100934304   12.6302 UG/L  
  Spiked Amount     20.000   Range  30 - 132    Recovery   =   63.15% 
  12) S   Decachlorobiphenyl          11.004       44084667   10.0970 UG/L  
  Spiked Amount     20.000   Range  36 - 144    Recovery   =   50.48% 

Target Compounds                                                     
   2) L1  Aroclor-1016-1               0.000              0    N.D.  UG/L  
   3) L1  Aroclor-1016-2               0.000              0    N.D.  UG/L  
   4) L1  Aroclor-1016-3               0.000              0    N.D.  UG/L  
   5) L1  Aroclor-1016-4               0.000              0    N.D.  UG/L  
   6) L1  Aroclor-1016-5               0.000              0    N.D.  UG/L  
      Sum Aroclor-1016-1                            0    N.D.  UG/L 
  Average Aroclor-1016-1                                      0.000 UG/L 

   7) L2  Aroclor-1260-1               0.000              0    N.D.  UG/L  
   8) L2  Aroclor-1260-2               0.000              0    N.D.  UG/L  
   9) L2  Aroclor-1260-3               0.000              0    N.D.  UG/L  
  10) L2  Aroclor-1260-4               0.000              0    N.D.  UG/L  
  11) L2  Aroclor-1260-5               0.000              0    N.D.  UG/L  
      Sum Aroclor-1260-1                            0    N.D.  UG/L 
  Average Aroclor-1260-1                                      0.000 UG/L 

-----------------------------------------------------------------------------
(f)=RT Delta > 1/2 Window                              (m)=manual int.
9GR62501.D  1660R.M      Fri Jul 29 09:52:49 2011      Page 1
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      Quantitation Report    (Not Reviewed)

  Data File : C:\MSDCHEM\1\DATA\072811\9GR62501.D          Vial: 9
  Acq On    : 28 Jul 2011   15:03                      Operator: ECL
  Sample    : L11070724-04                             Inst    : HP9      
  Misc      : 1,1 WATER                                Multiplr: 1.00
  IntFile   : events.e
  Quant Time: Jul 29  9:52 2011  Quant Results File: 1660R.RES

  Quant Method : C:\MSDCHEM\1\METHODS\1660R.M (Chemstation Integrator)
  Title        : 8082  CALIBRATION  July 11, 2011
  Last Update  : Fri Jul 29 09:48:29 2011
  Response via : Multiple Level Calibration
  DataAcq Meth : 8082R.M

  Volume Inj.  :  
  Signal Phase :  
  Signal Info  :  
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      Quantitation Report    (Not Reviewed)

  Data File : C:\MSDCHEM\1\DATA\072711\9GR62483.D          Vial: 7
  Acq On    : 27 Jul 2011   17:12                      Operator: ECL
  Sample    : L11070724-05                             Inst    : HP9      
  Misc      : 7,1 SOIL                                 Multiplr: 1.00
  IntFile   : events.e
  Quant Time: Jul 28 12:07:44 2011  Quant Results File: 1660R.RES

  Quant Method : C:\MSDCHEM\1\METHODS\1660R.M (Chemstation Integrator)
  Title        : 8082  CALIBRATION  July 11, 2011
  Last Update  : Thu Jul 28 12:05:47 2011
  Response via : Initial Calibration
  DataAcq Meth : 8082R.M

  Volume Inj.  :  
  Signal Phase :  
  Signal Info  :  

      Compound                    R.T.       Response    Conc Units
-------------------------------------------------------------------------

System Monitoring Compounds
   1) S   2,4,5,6-Tetrachloro-M-Xyle   4.385       98164846   12.2837 UG/L  
  Spiked Amount     20.000   Range  29 - 133    Recovery   =   61.42% 
  12) S   Decachlorobiphenyl          11.004       67359655   15.4279 UG/L  
  Spiked Amount     20.000   Range  30 - 173    Recovery   =   77.14% 

Target Compounds                                                     
   2) L1  Aroclor-1016-1               0.000              0    N.D.  UG/L  
   3) L1  Aroclor-1016-2               0.000              0    N.D.  UG/L  
   4) L1  Aroclor-1016-3               0.000              0    N.D.  UG/L  
   5) L1  Aroclor-1016-4               0.000              0    N.D.  UG/L  
   6) L1  Aroclor-1016-5               0.000              0    N.D.  UG/L  
      Sum Aroclor-1016-1                            0    N.D.  UG/L 
  Average Aroclor-1016-1                                      0.000 UG/L 

   7) L2  Aroclor-1260-1               0.000              0    N.D.  UG/L  
   8) L2  Aroclor-1260-2               0.000              0    N.D.  UG/L  
   9) L2  Aroclor-1260-3               0.000              0    N.D.  UG/L  
  10) L2  Aroclor-1260-4               0.000              0    N.D.  UG/L  
  11) L2  Aroclor-1260-5               0.000              0    N.D.  UG/L  
      Sum Aroclor-1260-1                            0    N.D.  UG/L 
  Average Aroclor-1260-1                                      0.000 UG/L 

-----------------------------------------------------------------------------
(f)=RT Delta > 1/2 Window                              (m)=manual int.
9GR62483.D  1660R.M      Thu Jul 28 12:09:43 2011      Page 1
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      Quantitation Report    (Not Reviewed)

  Data File : C:\MSDCHEM\1\DATA\072711\9GR62483.D          Vial: 7
  Acq On    : 27 Jul 2011   17:12                      Operator: ECL
  Sample    : L11070724-05                             Inst    : HP9      
  Misc      : 7,1 SOIL                                 Multiplr: 1.00
  IntFile   : events.e
  Quant Time: Jul 28 12:07 2011  Quant Results File: 1660R.RES

  Quant Method : C:\MSDCHEM\1\METHODS\1660R.M (Chemstation Integrator)
  Title        : 8082  CALIBRATION  July 11, 2011
  Last Update  : Thu Jul 28 12:05:47 2011
  Response via : Multiple Level Calibration
  DataAcq Meth : 8082R.M

  Volume Inj.  :  
  Signal Phase :  
  Signal Info  :  
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      Quantitation Report    (Not Reviewed)

  Data File : C:\MSDCHEM\1\DATA\072711\9GR62484.D          Vial: 8
  Acq On    : 27 Jul 2011   17:30                      Operator: ECL
  Sample    : L11070724-06                             Inst    : HP9      
  Misc      : 7,1 SOIL                                 Multiplr: 1.00
  IntFile   : events.e
  Quant Time: Jul 28 12:07:50 2011  Quant Results File: 1660R.RES

  Quant Method : C:\MSDCHEM\1\METHODS\1660R.M (Chemstation Integrator)
  Title        : 8082  CALIBRATION  July 11, 2011
  Last Update  : Thu Jul 28 12:05:47 2011
  Response via : Initial Calibration
  DataAcq Meth : 8082R.M

  Volume Inj.  :  
  Signal Phase :  
  Signal Info  :  

      Compound                    R.T.       Response    Conc Units
-------------------------------------------------------------------------

System Monitoring Compounds
   1) S   2,4,5,6-Tetrachloro-M-Xyle   4.385      107901922   13.5021 UG/L  
  Spiked Amount     20.000   Range  29 - 133    Recovery   =   67.51% 
  12) S   Decachlorobiphenyl          11.000       69964894   16.0246 UG/L  
  Spiked Amount     20.000   Range  30 - 173    Recovery   =   80.12% 

Target Compounds                                                     
   2) L1  Aroclor-1016-1               0.000              0    N.D.  UG/L  
   3) L1  Aroclor-1016-2               0.000              0    N.D.  UG/L  
   4) L1  Aroclor-1016-3               0.000              0    N.D.  UG/L  
   5) L1  Aroclor-1016-4               0.000              0    N.D.  UG/L  
   6) L1  Aroclor-1016-5               0.000              0    N.D.  UG/L  
      Sum Aroclor-1016-1                            0    N.D.  UG/L 
  Average Aroclor-1016-1                                      0.000 UG/L 

   7) L2  Aroclor-1260-1               0.000              0    N.D.  UG/L  
   8) L2  Aroclor-1260-2               0.000              0    N.D.  UG/L  
   9) L2  Aroclor-1260-3               0.000              0    N.D.  UG/L  
  10) L2  Aroclor-1260-4               0.000              0    N.D.  UG/L  
  11) L2  Aroclor-1260-5               0.000              0    N.D.  UG/L  
      Sum Aroclor-1260-1                            0    N.D.  UG/L 
  Average Aroclor-1260-1                                      0.000 UG/L 

-----------------------------------------------------------------------------
(f)=RT Delta > 1/2 Window                              (m)=manual int.
9GR62484.D  1660R.M      Thu Jul 28 12:09:48 2011      Page 1
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      Quantitation Report    (Not Reviewed)

  Data File : C:\MSDCHEM\1\DATA\072711\9GR62484.D          Vial: 8
  Acq On    : 27 Jul 2011   17:30                      Operator: ECL
  Sample    : L11070724-06                             Inst    : HP9      
  Misc      : 7,1 SOIL                                 Multiplr: 1.00
  IntFile   : events.e
  Quant Time: Jul 28 12:07 2011  Quant Results File: 1660R.RES

  Quant Method : C:\MSDCHEM\1\METHODS\1660R.M (Chemstation Integrator)
  Title        : 8082  CALIBRATION  July 11, 2011
  Last Update  : Thu Jul 28 12:05:47 2011
  Response via : Multiple Level Calibration
  DataAcq Meth : 8082R.M

  Volume Inj.  :  
  Signal Phase :  
  Signal Info  :  
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      Quantitation Report    (Not Reviewed)

  Data File : C:\MSDCHEM\1\DATA\072711\9GR62485.D          Vial: 9
  Acq On    : 27 Jul 2011   17:48                      Operator: ECL
  Sample    : L11070724-07                             Inst    : HP9      
  Misc      : 7,1 SOIL                                 Multiplr: 1.00
  IntFile   : events.e
  Quant Time: Jul 28 12:08:03 2011  Quant Results File: 1660R.RES

  Quant Method : C:\MSDCHEM\1\METHODS\1660R.M (Chemstation Integrator)
  Title        : 8082  CALIBRATION  July 11, 2011
  Last Update  : Thu Jul 28 12:05:47 2011
  Response via : Initial Calibration
  DataAcq Meth : 8082R.M

  Volume Inj.  :  
  Signal Phase :  
  Signal Info  :  

      Compound                    R.T.       Response    Conc Units
-------------------------------------------------------------------------

System Monitoring Compounds
   1) S   2,4,5,6-Tetrachloro-M-Xyle   4.389       89651378   11.2184 UG/L  
  Spiked Amount     20.000   Range  29 - 133    Recovery   =   56.09% 
  12) S   Decachlorobiphenyl          11.008       65119817   14.9149 UG/L  
  Spiked Amount     20.000   Range  30 - 173    Recovery   =   74.57% 

Target Compounds                                                     
   2) L1  Aroclor-1016-1               0.000              0    N.D.  UG/L  
   3) L1  Aroclor-1016-2               0.000              0    N.D.  UG/L  
   4) L1  Aroclor-1016-3               6.589f     125038971  200.4895 UG/L  
   5) L1  Aroclor-1016-4               0.000              0    N.D.  UG/L  
   6) L1  Aroclor-1016-5               7.222f    3125039495 16760.6367 UG/L  
      Sum Aroclor-1016-1                     3250.1E6 16961.1262 UG/L 
  Average Aroclor-1016-1                                   8480.563 UG/L 

   7) L2  Aroclor-1260-1               0.000              0    N.D.  UG/L  
   8) L2  Aroclor-1260-2               0.000              0    N.D.  UG/L  
   9) L2  Aroclor-1260-3               0.000              0    N.D.  UG/L  
  10) L2  Aroclor-1260-4               0.000              0    N.D.  UG/L  
  11) L2  Aroclor-1260-5               0.000              0    N.D.  UG/L  
      Sum Aroclor-1260-1                            0    N.D.  UG/L 
  Average Aroclor-1260-1                                      0.000 UG/L 

-----------------------------------------------------------------------------
(f)=RT Delta > 1/2 Window                              (m)=manual int.
9GR62485.D  1660R.M      Thu Jul 28 12:09:55 2011      Page 1
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      Quantitation Report    (Not Reviewed)

  Data File : C:\MSDCHEM\1\DATA\072711\9GR62485.D          Vial: 9
  Acq On    : 27 Jul 2011   17:48                      Operator: ECL
  Sample    : L11070724-07                             Inst    : HP9      
  Misc      : 7,1 SOIL                                 Multiplr: 1.00
  IntFile   : events.e
  Quant Time: Jul 28 12:08 2011  Quant Results File: 1660R.RES

  Quant Method : C:\MSDCHEM\1\METHODS\1660R.M (Chemstation Integrator)
  Title        : 8082  CALIBRATION  July 11, 2011
  Last Update  : Thu Jul 28 12:05:47 2011
  Response via : Multiple Level Calibration
  DataAcq Meth : 8082R.M

  Volume Inj.  :  
  Signal Phase :  
  Signal Info  :  
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      Quantitation Report    (Not Reviewed)

  Data File : C:\MSDCHEM\1\DATA\072711\9GR62486.D          Vial: 10
  Acq On    : 27 Jul 2011   18:06                      Operator: ECL
  Sample    : L11070724-08                             Inst    : HP9      
  Misc      : 7,1 SOIL                                 Multiplr: 1.00
  IntFile   : events.e
  Quant Time: Jul 28 12:08:09 2011  Quant Results File: 1660R.RES

  Quant Method : C:\MSDCHEM\1\METHODS\1660R.M (Chemstation Integrator)
  Title        : 8082  CALIBRATION  July 11, 2011
  Last Update  : Thu Jul 28 12:05:47 2011
  Response via : Initial Calibration
  DataAcq Meth : 8082R.M

  Volume Inj.  :  
  Signal Phase :  
  Signal Info  :  

      Compound                    R.T.       Response    Conc Units
-------------------------------------------------------------------------

System Monitoring Compounds
   1) S   2,4,5,6-Tetrachloro-M-Xyle   4.380       86712955   10.8507 UG/L  
  Spiked Amount     20.000   Range  29 - 133    Recovery   =   54.25% 
  12) S   Decachlorobiphenyl          10.998       52945117   12.1264 UG/L  
  Spiked Amount     20.000   Range  30 - 173    Recovery   =   60.63% 

Target Compounds                                                     
   2) L1  Aroclor-1016-1               0.000              0    N.D.  UG/L  
   3) L1  Aroclor-1016-2               0.000              0    N.D.  UG/L  
   4) L1  Aroclor-1016-3               6.568       14061306   22.5461 UG/L  
   5) L1  Aroclor-1016-4               0.000              0    N.D.  UG/L  
   6) L1  Aroclor-1016-5               0.000              0    N.D.  UG/L  
      Sum Aroclor-1016-1                     14061306   22.5461 UG/L 
  Average Aroclor-1016-1                                     22.546 UG/L 

   7) L2  Aroclor-1260-1               0.000              0    N.D.  UG/L  
   8) L2  Aroclor-1260-2               8.745      214432263  435.5342 UG/L  
   9) L2  Aroclor-1260-3               9.439       11408180   35.0764 UG/L  
  10) L2  Aroclor-1260-4               9.662      220913901  321.2450 UG/L  
  11) L2  Aroclor-1260-5               0.000              0    N.D.  UG/L  
      Sum Aroclor-1260-1                      446.8E6  791.8556 UG/L 
  Average Aroclor-1260-1                                    263.952 UG/L 

-----------------------------------------------------------------------------
(f)=RT Delta > 1/2 Window                              (m)=manual int.
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      Quantitation Report    (Not Reviewed)

  Data File : C:\MSDCHEM\1\DATA\072711\9GR62486.D          Vial: 10
  Acq On    : 27 Jul 2011   18:06                      Operator: ECL
  Sample    : L11070724-08                             Inst    : HP9      
  Misc      : 7,1 SOIL                                 Multiplr: 1.00
  IntFile   : events.e
  Quant Time: Jul 28 12:08 2011  Quant Results File: 1660R.RES

  Quant Method : C:\MSDCHEM\1\METHODS\1660R.M (Chemstation Integrator)
  Title        : 8082  CALIBRATION  July 11, 2011
  Last Update  : Thu Jul 28 12:05:47 2011
  Response via : Multiple Level Calibration
  DataAcq Meth : 8082R.M

  Volume Inj.  :  
  Signal Phase :  
  Signal Info  :  
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      Quantitation Report    (Not Reviewed)

  Data File : C:\MSDCHEM\1\DATA\072711\9GR62487.D          Vial: 11
  Acq On    : 27 Jul 2011   18:24                      Operator: ECL
  Sample    : L11070724-09                             Inst    : HP9      
  Misc      : 7,1 SOIL                                 Multiplr: 1.00
  IntFile   : events.e
  Quant Time: Jul 28 12:08:17 2011  Quant Results File: 1660R.RES

  Quant Method : C:\MSDCHEM\1\METHODS\1660R.M (Chemstation Integrator)
  Title        : 8082  CALIBRATION  July 11, 2011
  Last Update  : Thu Jul 28 12:05:47 2011
  Response via : Initial Calibration
  DataAcq Meth : 8082R.M

  Volume Inj.  :  
  Signal Phase :  
  Signal Info  :  

      Compound                    R.T.       Response    Conc Units
-------------------------------------------------------------------------

System Monitoring Compounds
   1) S   2,4,5,6-Tetrachloro-M-Xyle   4.385      105694935   13.2260 UG/L  
  Spiked Amount     20.000   Range  29 - 133    Recovery   =   66.13% 
  12) S   Decachlorobiphenyl          11.002       52676228   12.0648 UG/L  
  Spiked Amount     20.000   Range  30 - 173    Recovery   =   60.32% 

Target Compounds                                                     
   2) L1  Aroclor-1016-1               0.000              0    N.D.  UG/L  
   3) L1  Aroclor-1016-2               0.000              0    N.D.  UG/L  
   4) L1  Aroclor-1016-3               0.000              0    N.D.  UG/L  
   5) L1  Aroclor-1016-4               0.000              0    N.D.  UG/L  
   6) L1  Aroclor-1016-5               0.000              0    N.D.  UG/L  
      Sum Aroclor-1016-1                            0    N.D.  UG/L 
  Average Aroclor-1016-1                                      0.000 UG/L 

   7) L2  Aroclor-1260-1               8.593f      22863793   59.9423 UG/L  
   8) L2  Aroclor-1260-2               0.000              0    N.D.  UG/L  
   9) L2  Aroclor-1260-3               0.000              0    N.D.  UG/L  
  10) L2  Aroclor-1260-4               0.000              0    N.D.  UG/L  
  11) L2  Aroclor-1260-5               0.000              0    N.D.  UG/L  
      Sum Aroclor-1260-1                     22863793   59.9423 UG/L 
  Average Aroclor-1260-1                                     59.942 UG/L 

-----------------------------------------------------------------------------
(f)=RT Delta > 1/2 Window                              (m)=manual int.
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      Quantitation Report    (Not Reviewed)

  Data File : C:\MSDCHEM\1\DATA\072711\9GR62487.D          Vial: 11
  Acq On    : 27 Jul 2011   18:24                      Operator: ECL
  Sample    : L11070724-09                             Inst    : HP9      
  Misc      : 7,1 SOIL                                 Multiplr: 1.00
  IntFile   : events.e
  Quant Time: Jul 28 12:08 2011  Quant Results File: 1660R.RES

  Quant Method : C:\MSDCHEM\1\METHODS\1660R.M (Chemstation Integrator)
  Title        : 8082  CALIBRATION  July 11, 2011
  Last Update  : Thu Jul 28 12:05:47 2011
  Response via : Multiple Level Calibration
  DataAcq Meth : 8082R.M

  Volume Inj.  :  
  Signal Phase :  
  Signal Info  :  
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      Quantitation Report    (Not Reviewed)

  Data File : C:\MSDCHEM\1\DATA\072711\9GR62488.D          Vial: 12
  Acq On    : 27 Jul 2011   18:43                      Operator: ECL
  Sample    : L11070724-10                             Inst    : HP9      
  Misc      : 7,1 SOIL                                 Multiplr: 1.00
  IntFile   : events.e
  Quant Time: Jul 28 12:08:23 2011  Quant Results File: 1660R.RES

  Quant Method : C:\MSDCHEM\1\METHODS\1660R.M (Chemstation Integrator)
  Title        : 8082  CALIBRATION  July 11, 2011
  Last Update  : Thu Jul 28 12:05:47 2011
  Response via : Initial Calibration
  DataAcq Meth : 8082R.M

  Volume Inj.  :  
  Signal Phase :  
  Signal Info  :  

      Compound                    R.T.       Response    Conc Units
-------------------------------------------------------------------------

System Monitoring Compounds
   1) S   2,4,5,6-Tetrachloro-M-Xyle   4.374      108871736   13.6235 UG/L  
  Spiked Amount     20.000   Range  29 - 133    Recovery   =   68.12% 
  12) S   Decachlorobiphenyl          11.000       60613081   13.8827 UG/L  
  Spiked Amount     20.000   Range  30 - 173    Recovery   =   69.41% 

Target Compounds                                                     
   2) L1  Aroclor-1016-1               0.000              0    N.D.  UG/L  
   3) L1  Aroclor-1016-2               0.000              0    N.D.  UG/L  
   4) L1  Aroclor-1016-3               0.000              0    N.D.  UG/L  
   5) L1  Aroclor-1016-4               0.000              0    N.D.  UG/L  
   6) L1  Aroclor-1016-5               0.000              0    N.D.  UG/L  
      Sum Aroclor-1016-1                            0    N.D.  UG/L 
  Average Aroclor-1016-1                                      0.000 UG/L 

   7) L2  Aroclor-1260-1               0.000              0    N.D.  UG/L  
   8) L2  Aroclor-1260-2               0.000              0    N.D.  UG/L  
   9) L2  Aroclor-1260-3               0.000              0    N.D.  UG/L  
  10) L2  Aroclor-1260-4               0.000              0    N.D.  UG/L  
  11) L2  Aroclor-1260-5               0.000              0    N.D.  UG/L  
      Sum Aroclor-1260-1                            0    N.D.  UG/L 
  Average Aroclor-1260-1                                      0.000 UG/L 

-----------------------------------------------------------------------------
(f)=RT Delta > 1/2 Window                              (m)=manual int.
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      Quantitation Report    (Not Reviewed)

  Data File : C:\MSDCHEM\1\DATA\072711\9GR62488.D          Vial: 12
  Acq On    : 27 Jul 2011   18:43                      Operator: ECL
  Sample    : L11070724-10                             Inst    : HP9      
  Misc      : 7,1 SOIL                                 Multiplr: 1.00
  IntFile   : events.e
  Quant Time: Jul 28 12:08 2011  Quant Results File: 1660R.RES

  Quant Method : C:\MSDCHEM\1\METHODS\1660R.M (Chemstation Integrator)
  Title        : 8082  CALIBRATION  July 11, 2011
  Last Update  : Thu Jul 28 12:05:47 2011
  Response via : Multiple Level Calibration
  DataAcq Meth : 8082R.M

  Volume Inj.  :  
  Signal Phase :  
  Signal Info  :  
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      Quantitation Report    (Not Reviewed)

  Data File : C:\MSDCHEM\1\DATA\072811\9GR62502.D          Vial: 10
  Acq On    : 28 Jul 2011   15:21                      Operator: ECL
  Sample    : L11070724-11                             Inst    : HP9      
  Misc      : 1,1 WATER                                Multiplr: 1.00
  IntFile   : events.e
  Quant Time: Jul 29 09:52:10 2011  Quant Results File: 1660R.RES

  Quant Method : C:\MSDCHEM\1\METHODS\1660R.M (Chemstation Integrator)
  Title        : 8082  CALIBRATION  July 11, 2011
  Last Update  : Fri Jul 29 09:48:29 2011
  Response via : Initial Calibration
  DataAcq Meth : 8082R.M

  Volume Inj.  :  
  Signal Phase :  
  Signal Info  :  

      Compound                    R.T.       Response    Conc Units
-------------------------------------------------------------------------

System Monitoring Compounds
   1) S   2,4,5,6-Tetrachloro-M-Xyle   4.391       82651486   10.3424 UG/L  
  Spiked Amount     20.000   Range  30 - 132    Recovery   =   51.71% 
  12) S   Decachlorobiphenyl          10.999        8646126    1.9803 UG/L  
  Spiked Amount     20.000   Range  36 - 144    Recovery   =    9.90%#

Target Compounds                                                     
   2) L1  Aroclor-1016-1               0.000              0    N.D.  UG/L  
   3) L1  Aroclor-1016-2               0.000              0    N.D.  UG/L  
   4) L1  Aroclor-1016-3               0.000              0    N.D.  UG/L  
   5) L1  Aroclor-1016-4               0.000              0    N.D.  UG/L  
   6) L1  Aroclor-1016-5               0.000              0    N.D.  UG/L  
      Sum Aroclor-1016-1                            0    N.D.  UG/L 
  Average Aroclor-1016-1                                      0.000 UG/L 

   7) L2  Aroclor-1260-1               0.000              0    N.D.  UG/L  
   8) L2  Aroclor-1260-2               0.000              0    N.D.  UG/L  
   9) L2  Aroclor-1260-3               0.000              0    N.D.  UG/L  
  10) L2  Aroclor-1260-4               0.000              0    N.D.  UG/L  
  11) L2  Aroclor-1260-5               0.000              0    N.D.  UG/L  
      Sum Aroclor-1260-1                            0    N.D.  UG/L 
  Average Aroclor-1260-1                                      0.000 UG/L 

-----------------------------------------------------------------------------
(f)=RT Delta > 1/2 Window                              (m)=manual int.
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      Quantitation Report    (Not Reviewed)

  Data File : C:\MSDCHEM\1\DATA\072811\9GR62502.D          Vial: 10
  Acq On    : 28 Jul 2011   15:21                      Operator: ECL
  Sample    : L11070724-11                             Inst    : HP9      
  Misc      : 1,1 WATER                                Multiplr: 1.00
  IntFile   : events.e
  Quant Time: Jul 29  9:52 2011  Quant Results File: 1660R.RES

  Quant Method : C:\MSDCHEM\1\METHODS\1660R.M (Chemstation Integrator)
  Title        : 8082  CALIBRATION  July 11, 2011
  Last Update  : Fri Jul 29 09:48:29 2011
  Response via : Multiple Level Calibration
  DataAcq Meth : 8082R.M

  Volume Inj.  :  
  Signal Phase :  
  Signal Info  :  
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      Quantitation Report    (Not Reviewed)

  Data File : C:\MSDCHEM\1\DATA\080211\9GR62722.D          Vial: 33
  Acq On    : 02 Aug 2011   18:01                      Operator: CAA
  Sample    : L11070724-11 RE                          Inst    : HP9      
  Misc      : 1,1                                      Multiplr: 1.00
  IntFile   : events.e
  Quant Time: Aug 03 07:09:35 2011  Quant Results File: 1660R.RES

  Quant Method : C:\MSDCHEM\1\METHODS\1660R.M (Chemstation Integrator)
  Title        : 8082  CALIBRATION  July 11, 2011
  Last Update  : Thu Jul 14 06:55:41 2011
  Response via : Initial Calibration
  DataAcq Meth : 8082R.M

  Volume Inj.  :  
  Signal Phase :  
  Signal Info  :  

      Compound                    R.T.       Response    Conc Units
-------------------------------------------------------------------------

System Monitoring Compounds
   1) S   2,4,5,6-Tetrachloro-M-Xyle   4.382      108482035   13.5747 UG/L  
  Spiked Amount     20.000   Range  30 - 132    Recovery   =   67.87% 
  12) S   Decachlorobiphenyl          11.002       16207434    3.7121 UG/L  
  Spiked Amount     20.000   Range  36 - 144    Recovery   =   18.56%#

Target Compounds                                                     
   2) L1  Aroclor-1016-1               0.000              0    N.D.  UG/L  
   3) L1  Aroclor-1016-2               0.000              0    N.D.  UG/L  
   4) L1  Aroclor-1016-3               0.000              0    N.D.  UG/L  
   5) L1  Aroclor-1016-4               0.000              0    N.D.  UG/L  
   6) L1  Aroclor-1016-5               0.000              0    N.D.  UG/L  
      Sum Aroclor-1016-1                            0    N.D.  UG/L 
  Average Aroclor-1016-1                                      0.000 UG/L 

   7) L2  Aroclor-1260-1               0.000              0    N.D.  UG/L  
   8) L2  Aroclor-1260-2               0.000              0    N.D.  UG/L  
   9) L2  Aroclor-1260-3               0.000              0    N.D.  UG/L  
  10) L2  Aroclor-1260-4               0.000              0    N.D.  UG/L  
  11) L2  Aroclor-1260-5               0.000              0    N.D.  UG/L  
      Sum Aroclor-1260-1                            0    N.D.  UG/L 
  Average Aroclor-1260-1                                      0.000 UG/L 

-----------------------------------------------------------------------------
(f)=RT Delta > 1/2 Window                              (m)=manual int.
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      Quantitation Report    (Not Reviewed)

  Data File : C:\MSDCHEM\1\DATA\080211\9GR62722.D          Vial: 33
  Acq On    : 02 Aug 2011   18:01                      Operator: CAA
  Sample    : L11070724-11 RE                          Inst    : HP9      
  Misc      : 1,1                                      Multiplr: 1.00
  IntFile   : events.e
  Quant Time: Aug  3  7:09 2011  Quant Results File: 1660R.RES

  Quant Method : C:\MSDCHEM\1\METHODS\1660R.M (Chemstation Integrator)
  Title        : 8082  CALIBRATION  July 11, 2011
  Last Update  : Thu Jul 14 06:55:41 2011
  Response via : Multiple Level Calibration
  DataAcq Meth : 8082R.M

  Volume Inj.  :  
  Signal Phase :  
  Signal Info  :  
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      Quantitation Report    (Not Reviewed)

  Data File : C:\MSDCHEM\1\DATA\071111\9GR62243.D          Vial: 2
  Acq On    : 11 Jul 2011  12:28                       Operator: ECL
  Sample    : WG369892-01 1660 ICAL 2000 PPB           Inst    : HP9      
  Misc      : 1,1 STD46373                             Multiplr: 1.00
  IntFile   : events.e
  Quant Time: Jul 11 14:32:53 2011  Quant Results File: 1660R.RES

  Quant Method : C:\MSDCHEM\1\METHODS\1660R.M (Chemstation Integrator)
  Title        : 8082  CALIBRATION  July 11, 2011
  Last Update  : Mon Jul 11 14:32:31 2011
  Response via : Initial Calibration
  DataAcq Meth : 8082R.M

  Volume Inj.  :  
  Signal Phase :  
  Signal Info  :  

      Compound                    R.T.       Response    Conc Units
-------------------------------------------------------------------------

System Monitoring Compounds
   1) S   2,4,5,6-Tetrachloro-M-Xyle   4.379      697150541   87.2367 UG/L  
  Spiked Amount     20.000   Range  30 - 132    Recovery   =  436.18%#
  12) S   Decachlorobiphenyl          11.001      365548676   83.7244 UG/L  
  Spiked Amount     20.000   Range  36 - 144    Recovery   =  418.62%#

Target Compounds                                                     
   2) L1  Aroclor-1016-1               5.309      243882916 1664.9277 UG/L  
   3) L1  Aroclor-1016-2               5.938      499824946 1660.8747 UG/L  
   4) L1  Aroclor-1016-3               6.555     1061820570 1702.5404 UG/L  
   5) L1  Aroclor-1016-4               6.723      449921008 1709.0113 UG/L  
   6) L1  Aroclor-1016-5               7.266      326033819 1748.6289 UG/L  
      Sum Aroclor-1016-1                     2581.5E6 8485.9830 UG/L 
  Average Aroclor-1016-1                                   1697.197 UG/L 

   7) L2  Aroclor-1260-1               8.554      654657629 1716.3256 UG/L  
   8) L2  Aroclor-1260-2               8.750      852933521 1732.3965 UG/L  
   9) L2  Aroclor-1260-3               9.432      568033143 1746.5158 UG/L  
  10) L2  Aroclor-1260-4               9.654     1215142371 1767.0163 UG/L  
  11) L2  Aroclor-1260-5              10.485      278473560 1818.3367 UG/L  
      Sum Aroclor-1260-1                     3569.2E6 8780.5909 UG/L 
  Average Aroclor-1260-1                                   1756.118 UG/L 

-----------------------------------------------------------------------------
(f)=RT Delta > 1/2 Window                              (m)=manual int.
9GR62243.D  1660R.M      Mon Jul 11 14:34:14 2011      Page 1

Page 416

L11070724 / 514 total pages



      Quantitation Report    (Not Reviewed)

  Data File : C:\MSDCHEM\1\DATA\071111\9GR62243.D          Vial: 2
  Acq On    : 11 Jul 2011  12:28                       Operator: ECL
  Sample    : WG369892-01 1660 ICAL 2000 PPB           Inst    : HP9      
  Misc      : 1,1 STD46373                             Multiplr: 1.00
  IntFile   : events.e
  Quant Time: Jul 11 14:32 2011  Quant Results File: 1660R.RES

  Quant Method : C:\MSDCHEM\1\METHODS\1660R.M (Chemstation Integrator)
  Title        : 8082  CALIBRATION  July 11, 2011
  Last Update  : Mon Jul 11 14:32:31 2011
  Response via : Multiple Level Calibration
  DataAcq Meth : 8082R.M

  Volume Inj.  :  
  Signal Phase :  
  Signal Info  :  
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      Quantitation Report    (Not Reviewed)

  Data File : C:\MSDCHEM\1\DATA\071111\9GR62244.D          Vial: 3
  Acq On    : 11 Jul 2011  12:47                       Operator: ECL
  Sample    : WG369892-02 1660 ICAL 1000 PPB           Inst    : HP9      
  Misc      : 1,1 STD46373                             Multiplr: 1.00
  IntFile   : events.e
  Quant Time: Jul 11 14:32:58 2011  Quant Results File: 1660R.RES

  Quant Method : C:\MSDCHEM\1\METHODS\1660R.M (Chemstation Integrator)
  Title        : 8082  CALIBRATION  July 11, 2011
  Last Update  : Mon Jul 11 14:32:31 2011
  Response via : Initial Calibration
  DataAcq Meth : 8082R.M

  Volume Inj.  :  
  Signal Phase :  
  Signal Info  :  

      Compound                    R.T.       Response    Conc Units
-------------------------------------------------------------------------

System Monitoring Compounds
   1) S   2,4,5,6-Tetrachloro-M-Xyle   4.383      363488040   45.4844 UG/L  
  Spiked Amount     20.000   Range  30 - 132    Recovery   =  227.42%#
  12) S   Decachlorobiphenyl          11.011      196043818   44.9014 UG/L  
  Spiked Amount     20.000   Range  36 - 144    Recovery   =  224.51%#

Target Compounds                                                     
   2) L1  Aroclor-1016-1               5.314      132387620  903.7772 UG/L  
   3) L1  Aroclor-1016-2               5.945      268669160  892.7642 UG/L  
   4) L1  Aroclor-1016-3               6.561      562192566  901.4287 UG/L  
   5) L1  Aroclor-1016-4               6.729      241641250  917.8669 UG/L  
   6) L1  Aroclor-1016-5               7.274      172075351  922.8979 UG/L  
      Sum Aroclor-1016-1                     1377.0E6 4538.7349 UG/L 
  Average Aroclor-1016-1                                    907.747 UG/L 

   7) L2  Aroclor-1260-1               8.563      346908866  909.4961 UG/L  
   8) L2  Aroclor-1260-2               8.759      450130000  914.2608 UG/L  
   9) L2  Aroclor-1260-3               9.442      301738530  927.7471 UG/L  
  10) L2  Aroclor-1260-4               9.663      628307358  913.6619 UG/L  
  11) L2  Aroclor-1260-5              10.495      146054988  953.6889 UG/L  
      Sum Aroclor-1260-1                     1873.1E6 4618.8548 UG/L 
  Average Aroclor-1260-1                                    923.771 UG/L 

-----------------------------------------------------------------------------
(f)=RT Delta > 1/2 Window                              (m)=manual int.
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      Quantitation Report    (Not Reviewed)

  Data File : C:\MSDCHEM\1\DATA\071111\9GR62244.D          Vial: 3
  Acq On    : 11 Jul 2011  12:47                       Operator: ECL
  Sample    : WG369892-02 1660 ICAL 1000 PPB           Inst    : HP9      
  Misc      : 1,1 STD46373                             Multiplr: 1.00
  IntFile   : events.e
  Quant Time: Jul 11 14:32 2011  Quant Results File: 1660R.RES

  Quant Method : C:\MSDCHEM\1\METHODS\1660R.M (Chemstation Integrator)
  Title        : 8082  CALIBRATION  July 11, 2011
  Last Update  : Mon Jul 11 14:32:31 2011
  Response via : Multiple Level Calibration
  DataAcq Meth : 8082R.M

  Volume Inj.  :  
  Signal Phase :  
  Signal Info  :  
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      Quantitation Report    (Not Reviewed)

  Data File : C:\MSDCHEM\1\DATA\071111\9GR62245.D          Vial: 4
  Acq On    : 11 Jul 2011   13:05                      Operator: ECL
  Sample    : WG369892-03 1660 ICAL 500 PPB            Inst    : HP9      
  Misc      : 1,1 STD46373                             Multiplr: 1.00
  IntFile   : events.e
  Quant Time: Jul 11 14:33:02 2011  Quant Results File: 1660R.RES

  Quant Method : C:\MSDCHEM\1\METHODS\1660R.M (Chemstation Integrator)
  Title        : 8082  CALIBRATION  July 11, 2011
  Last Update  : Mon Jul 11 14:32:31 2011
  Response via : Initial Calibration
  DataAcq Meth : 8082R.M

  Volume Inj.  :  
  Signal Phase :  
  Signal Info  :  

      Compound                    R.T.       Response    Conc Units
-------------------------------------------------------------------------

System Monitoring Compounds
   1) S   2,4,5,6-Tetrachloro-M-Xyle   4.378      195133412   24.4177 UG/L  
  Spiked Amount     20.000   Range  30 - 132    Recovery   =  122.09% 
  12) S   Decachlorobiphenyl          10.997      107455824   24.6114 UG/L  
  Spiked Amount     20.000   Range  36 - 144    Recovery   =  123.06% 

Target Compounds                                                     
   2) L1  Aroclor-1016-1               5.306       72883072  497.5545 UG/L  
   3) L1  Aroclor-1016-2               5.934      148973254  495.0251 UG/L  
   4) L1  Aroclor-1016-3               6.549      305001365  489.0442 UG/L  
   5) L1  Aroclor-1016-4               6.717      132227266  502.2612 UG/L  
   6) L1  Aroclor-1016-5               7.306       45197806  242.4110 UG/L  
      Sum Aroclor-1016-1                      704.3E6 2226.2961 UG/L 
  Average Aroclor-1016-1                                    445.259 UG/L 

   7) L2  Aroclor-1260-1               8.548      187744200  492.2118 UG/L  
   8) L2  Aroclor-1260-2               8.744      240338261  488.1520 UG/L  
   9) L2  Aroclor-1260-3               9.427      162458033  499.5052 UG/L  
  10) L2  Aroclor-1260-4               9.649      335188367  487.4189 UG/L  
  11) L2  Aroclor-1260-5              10.481       77656596  507.0709 UG/L  
      Sum Aroclor-1260-1                     1003.4E6 2474.3587 UG/L 
  Average Aroclor-1260-1                                    494.872 UG/L 

-----------------------------------------------------------------------------
(f)=RT Delta > 1/2 Window                              (m)=manual int.
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      Quantitation Report    (Not Reviewed)

  Data File : C:\MSDCHEM\1\DATA\071111\9GR62245.D          Vial: 4
  Acq On    : 11 Jul 2011   13:05                      Operator: ECL
  Sample    : WG369892-03 1660 ICAL 500 PPB            Inst    : HP9      
  Misc      : 1,1 STD46373                             Multiplr: 1.00
  IntFile   : events.e
  Quant Time: Jul 11 14:33 2011  Quant Results File: 1660R.RES

  Quant Method : C:\MSDCHEM\1\METHODS\1660R.M (Chemstation Integrator)
  Title        : 8082  CALIBRATION  July 11, 2011
  Last Update  : Mon Jul 11 14:32:31 2011
  Response via : Multiple Level Calibration
  DataAcq Meth : 8082R.M

  Volume Inj.  :  
  Signal Phase :  
  Signal Info  :  
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      Quantitation Report    (Not Reviewed)

  Data File : C:\MSDCHEM\1\DATA\071111\9GR62246.D          Vial: 5
  Acq On    : 11 Jul 2011   13:23                      Operator: ECL
  Sample    : WG369892-04 1660 ICAL 250 PPB            Inst    : HP9      
  Misc      : 1,1 STD46373                             Multiplr: 1.00
  IntFile   : events.e
  Quant Time: Jul 11 14:33:07 2011  Quant Results File: 1660R.RES

  Quant Method : C:\MSDCHEM\1\METHODS\1660R.M (Chemstation Integrator)
  Title        : 8082  CALIBRATION  July 11, 2011
  Last Update  : Mon Jul 11 14:32:31 2011
  Response via : Initial Calibration
  DataAcq Meth : 8082R.M

  Volume Inj.  :  
  Signal Phase :  
  Signal Info  :  

      Compound                    R.T.       Response    Conc Units
-------------------------------------------------------------------------

System Monitoring Compounds
   1) S   2,4,5,6-Tetrachloro-M-Xyle   4.399       99368062   12.4342 UG/L  
  Spiked Amount     20.000   Range  30 - 132    Recovery   =   62.17% 
  12) S   Decachlorobiphenyl          11.018       54265420   12.4288 UG/L  
  Spiked Amount     20.000   Range  36 - 144    Recovery   =   62.14% 

Target Compounds                                                     
   2) L1  Aroclor-1016-1               5.329       37316119  254.7478 UG/L  
   3) L1  Aroclor-1016-2               5.958       76453161  254.0472 UG/L  
   4) L1  Aroclor-1016-3               6.575      157305375  252.2260 UG/L  
   5) L1  Aroclor-1016-4               6.743       67469819  256.2821 UG/L  
   6) L1  Aroclor-1016-5               7.286       47753336  256.1172 UG/L  
      Sum Aroclor-1016-1                      386.3E6 1273.4202 UG/L 
  Average Aroclor-1016-1                                    254.684 UG/L 

   7) L2  Aroclor-1260-1               8.573       95658657  250.7897 UG/L  
   8) L2  Aroclor-1260-2               8.769      120883650  245.5272 UG/L  
   9) L2  Aroclor-1260-3               9.452       78732888  242.0778 UG/L  
  10) L2  Aroclor-1260-4               9.673      166236616  241.7353 UG/L  
  11) L2  Aroclor-1260-5              10.503       38282320  249.9704 UG/L  
      Sum Aroclor-1260-1                      499.8E6 1230.1005 UG/L 
  Average Aroclor-1260-1                                    246.020 UG/L 

-----------------------------------------------------------------------------
(f)=RT Delta > 1/2 Window                              (m)=manual int.
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      Quantitation Report    (Not Reviewed)

  Data File : C:\MSDCHEM\1\DATA\071111\9GR62246.D          Vial: 5
  Acq On    : 11 Jul 2011   13:23                      Operator: ECL
  Sample    : WG369892-04 1660 ICAL 250 PPB            Inst    : HP9      
  Misc      : 1,1 STD46373                             Multiplr: 1.00
  IntFile   : events.e
  Quant Time: Jul 11 14:33 2011  Quant Results File: 1660R.RES

  Quant Method : C:\MSDCHEM\1\METHODS\1660R.M (Chemstation Integrator)
  Title        : 8082  CALIBRATION  July 11, 2011
  Last Update  : Mon Jul 11 14:32:31 2011
  Response via : Multiple Level Calibration
  DataAcq Meth : 8082R.M

  Volume Inj.  :  
  Signal Phase :  
  Signal Info  :  
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      Quantitation Report    (Not Reviewed)

  Data File : C:\MSDCHEM\1\DATA\071111\9GR62247.D          Vial: 6
  Acq On    : 11 Jul 2011   13:41                      Operator: ECL
  Sample    : WG369892-05 1660 ICAL 100 PPB            Inst    : HP9      
  Misc      : 1,1 STD46373                             Multiplr: 1.00
  IntFile   : events.e
  Quant Time: Jul 11 14:33:11 2011  Quant Results File: 1660R.RES

  Quant Method : C:\MSDCHEM\1\METHODS\1660R.M (Chemstation Integrator)
  Title        : 8082  CALIBRATION  July 11, 2011
  Last Update  : Mon Jul 11 14:32:31 2011
  Response via : Initial Calibration
  DataAcq Meth : 8082R.M

  Volume Inj.  :  
  Signal Phase :  
  Signal Info  :  

      Compound                    R.T.       Response    Conc Units
-------------------------------------------------------------------------

System Monitoring Compounds
   1) S   2,4,5,6-Tetrachloro-M-Xyle   4.386       44041735    5.5111 UG/L  
  Spiked Amount     20.000   Range  30 - 132    Recovery   =   27.56%#
  12) S   Decachlorobiphenyl          11.004       24692064    5.6554 UG/L  
  Spiked Amount     20.000   Range  36 - 144    Recovery   =   28.28%#

Target Compounds                                                     
   2) L1  Aroclor-1016-1               5.313       16659316  113.7290 UG/L  
   3) L1  Aroclor-1016-2               5.941       33448876  111.1477 UG/L  
   4) L1  Aroclor-1016-3               6.559       71501846  114.6472 UG/L  
   5) L1  Aroclor-1016-4               6.726       29329213  111.4061 UG/L  
   6) L1  Aroclor-1016-5               7.269       20166123  108.1577 UG/L  
      Sum Aroclor-1016-1                      171.1E6  559.0877 UG/L 
  Average Aroclor-1016-1                                    111.818 UG/L 

   7) L2  Aroclor-1260-1               8.557       42967768  112.6492 UG/L  
   8) L2  Aroclor-1260-2               8.753       54946543  111.6021 UG/L  
   9) L2  Aroclor-1260-3               9.436       35800981  110.0763 UG/L  
  10) L2  Aroclor-1260-4               9.657       76283195  110.9283 UG/L  
  11) L2  Aroclor-1260-5              10.488       16999912  111.0036 UG/L  
      Sum Aroclor-1260-1                      227.0E6  556.2595 UG/L 
  Average Aroclor-1260-1                                    111.252 UG/L 

-----------------------------------------------------------------------------
(f)=RT Delta > 1/2 Window                              (m)=manual int.
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      Quantitation Report    (Not Reviewed)

  Data File : C:\MSDCHEM\1\DATA\071111\9GR62247.D          Vial: 6
  Acq On    : 11 Jul 2011   13:41                      Operator: ECL
  Sample    : WG369892-05 1660 ICAL 100 PPB            Inst    : HP9      
  Misc      : 1,1 STD46373                             Multiplr: 1.00
  IntFile   : events.e
  Quant Time: Jul 11 14:33 2011  Quant Results File: 1660R.RES

  Quant Method : C:\MSDCHEM\1\METHODS\1660R.M (Chemstation Integrator)
  Title        : 8082  CALIBRATION  July 11, 2011
  Last Update  : Mon Jul 11 14:32:31 2011
  Response via : Multiple Level Calibration
  DataAcq Meth : 8082R.M

  Volume Inj.  :  
  Signal Phase :  
  Signal Info  :  
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      Quantitation Report    (Not Reviewed)

  Data File : C:\MSDCHEM\1\DATA\071111\9GR62248.D          Vial: 7
  Acq On    : 11 Jul 2011   13:59                      Operator: ECL
  Sample    : WG369892-06 1660 ICAL 50 PPB             Inst    : HP9      
  Misc      : 1,1 STD46373                             Multiplr: 1.00
  IntFile   : events.e
  Quant Time: Jul 11 14:32:34 2011  Quant Results File: 1660R.RES

  Quant Method : C:\MSDCHEM\1\METHODS\1660R.M (Chemstation Integrator)
  Title        : 8082  CALIBRATION  July 11, 2011
  Last Update  : Mon Jul 11 14:32:31 2011
  Response via : Initial Calibration
  DataAcq Meth : 8082R.M

  Volume Inj.  :  
  Signal Phase :  
  Signal Info  :  

      Compound                    R.T.       Response    Conc Units
-------------------------------------------------------------------------

System Monitoring Compounds
   1) S   2,4,5,6-Tetrachloro-M-Xyle   4.401       22861229    2.8607 UG/L  
  Spiked Amount     20.000   Range  30 - 132    Recovery   =   14.30%#
  12) S   Decachlorobiphenyl          11.015       12605830    2.8872 UG/L  
  Spiked Amount     20.000   Range  36 - 144    Recovery   =   14.44%#

Target Compounds                                                     
   2) L1  Aroclor-1016-1               5.329        8147132   55.6184 UG/L  
   3) L1  Aroclor-1016-2               5.959       17440762   57.9541 UG/L  
   4) L1  Aroclor-1016-3               6.574       34733228   55.6918 UG/L  
   5) L1  Aroclor-1016-4               6.741       14267792   54.1958 UG/L  
   6) L1  Aroclor-1016-5               7.284       10185182   54.6266 UG/L  
      Sum Aroclor-1016-1                     84774097  278.0867 UG/L 
  Average Aroclor-1016-1                                     55.617 UG/L 

   7) L2  Aroclor-1260-1               8.571       21327000   55.9133 UG/L  
   8) L2  Aroclor-1260-2               8.766       28189272   57.2553 UG/L  
   9) L2  Aroclor-1260-3               9.449       18390747   56.5455 UG/L  
  10) L2  Aroclor-1260-4               9.670       39602418   57.5884 UG/L  
  11) L2  Aroclor-1260-5              10.501        7757556   50.6542 UG/L  
      Sum Aroclor-1260-1                      115.3E6  277.9568 UG/L 
  Average Aroclor-1260-1                                     55.591 UG/L 

-----------------------------------------------------------------------------
(f)=RT Delta > 1/2 Window                              (m)=manual int.
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      Quantitation Report    (Not Reviewed)

  Data File : C:\MSDCHEM\1\DATA\071111\9GR62248.D          Vial: 7
  Acq On    : 11 Jul 2011   13:59                      Operator: ECL
  Sample    : WG369892-06 1660 ICAL 50 PPB             Inst    : HP9      
  Misc      : 1,1 STD46373                             Multiplr: 1.00
  IntFile   : events.e
  Quant Time: Jul 11 14:32 2011  Quant Results File: 1660R.RES

  Quant Method : C:\MSDCHEM\1\METHODS\1660R.M (Chemstation Integrator)
  Title        : 8082  CALIBRATION  July 11, 2011
  Last Update  : Mon Jul 11 14:32:31 2011
  Response via : Multiple Level Calibration
  DataAcq Meth : 8082R.M

  Volume Inj.  :  
  Signal Phase :  
  Signal Info  :  
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      Quantitation Report    (Not Reviewed)

  Data File : C:\MSDCHEM\1\DATA\071111\9GR62249.D          Vial: 8
  Acq On    : 11 Jul 2011   14:17                      Operator: ECL
  Sample    : WG369892-07 1660 ALT 250 PPB             Inst    : HP9      
  Misc      : 1,1 STD43604                             Multiplr: 1.00
  IntFile   : events.e
  Quant Time: Jul 11 14:33:41 2011  Quant Results File: 1660R.RES

  Quant Method : C:\MSDCHEM\1\METHODS\1660R.M (Chemstation Integrator)
  Title        : 8082  CALIBRATION  July 11, 2011
  Last Update  : Mon Jul 11 14:33:38 2011
  Response via : Initial Calibration
  DataAcq Meth : 8082R.M

  Volume Inj.  :  
  Signal Phase :  
  Signal Info  :  

      Compound                    R.T.       Response    Conc Units
-------------------------------------------------------------------------

System Monitoring Compounds
   1) S   2,4,5,6-Tetrachloro-M-Xyle   4.387      100187699   12.5368 UG/L  
  Spiked Amount     20.000   Range  30 - 132    Recovery   =   62.68% 
  12) S   Decachlorobiphenyl          11.007       65053007   14.8996 UG/L  
  Spiked Amount     20.000   Range  36 - 144    Recovery   =   74.50% 

Target Compounds                                                     
   2) L1  Aroclor-1016-1               5.315       42123308  287.5653 UG/L  
   3) L1  Aroclor-1016-2               5.943       80922036  268.8969 UG/L  
   4) L1  Aroclor-1016-3               6.560      164923305  264.4407 UG/L  
   5) L1  Aroclor-1016-4               6.727       71080031  269.9953 UG/L  
   6) L1  Aroclor-1016-5               7.271       51177257  274.4808 UG/L  
      Sum Aroclor-1016-1                      410.2E6 1365.3790 UG/L 
  Average Aroclor-1016-1                                    273.076 UG/L 

   7) L2  Aroclor-1260-1               8.558       99957964  262.0613 UG/L  
   8) L2  Aroclor-1260-2               8.754      131979716  268.0645 UG/L  
   9) L2  Aroclor-1260-3               9.438       94738912  291.2911 UG/L  
  10) L2  Aroclor-1260-4               9.659      206124197  299.7384 UG/L  
  11) L2  Aroclor-1260-5              10.491       49373490  322.3919 UG/L  
      Sum Aroclor-1260-1                      582.2E6 1443.5472 UG/L 
  Average Aroclor-1260-1                                    288.709 UG/L 

-----------------------------------------------------------------------------
(f)=RT Delta > 1/2 Window                              (m)=manual int.
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      Quantitation Report    (Not Reviewed)

  Data File : C:\MSDCHEM\1\DATA\071111\9GR62249.D          Vial: 8
  Acq On    : 11 Jul 2011   14:17                      Operator: ECL
  Sample    : WG369892-07 1660 ALT 250 PPB             Inst    : HP9      
  Misc      : 1,1 STD43604                             Multiplr: 1.00
  IntFile   : events.e
  Quant Time: Jul 11 14:33 2011  Quant Results File: 1660R.RES

  Quant Method : C:\MSDCHEM\1\METHODS\1660R.M (Chemstation Integrator)
  Title        : 8082  CALIBRATION  July 11, 2011
  Last Update  : Mon Jul 11 14:33:38 2011
  Response via : Multiple Level Calibration
  DataAcq Meth : 8082R.M

  Volume Inj.  :  
  Signal Phase :  
  Signal Info  :  
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      Quantitation Report    (Not Reviewed)

  Data File : C:\MSDCHEM\1\DATA\072711\9GR62478.D          Vial: 2
  Acq On    : 27 Jul 2011   15:30                      Operator: ECL
  Sample    : WG371516-01 1660 CCV 500 PPB             Inst    : HP9      
  Misc      : 1,1 STD46373                             Multiplr: 1.00
  IntFile   : events.e
  Quant Time: Jul 27 15:52:56 2011  Quant Results File: 1660R.RES

  Quant Method : C:\MSDCHEM\1\METHODS\1660R.M (Chemstation Integrator)
  Title        : 8082  CALIBRATION  July 11, 2011
  Last Update  : Thu Jul 14 06:55:41 2011
  Response via : Initial Calibration
  DataAcq Meth : 8082R.M

  Volume Inj.  :  
  Signal Phase :  
  Signal Info  :  

      Compound                    R.T.       Response    Conc Units
-------------------------------------------------------------------------

System Monitoring Compounds
   1) S   2,4,5,6-Tetrachloro-M-Xyle   4.387      185498230   23.2120 UG/L  
  Spiked Amount     20.000   Range  30 - 132    Recovery   =  116.06% 
  12) S   Decachlorobiphenyl          11.003      107059403   24.5206 UG/L  
  Spiked Amount     20.000   Range  36 - 144    Recovery   =  122.60% 

Target Compounds                                                     
   2) L1  Aroclor-1016-1               5.314       70923843  484.1794 UG/L  
   3) L1  Aroclor-1016-2               5.943      142556749  473.7036 UG/L  
   4) L1  Aroclor-1016-3               6.560      298998394  479.4189 UG/L  
   5) L1  Aroclor-1016-4               6.727      130617085  496.1450 UG/L  
   6) L1  Aroclor-1016-5               7.270       93745780  502.7901 UG/L  
      Sum Aroclor-1016-1                      736.8E6 2436.2370 UG/L 
  Average Aroclor-1016-1                                    487.247 UG/L 

   7) L2  Aroclor-1260-1               8.557      193642923  507.6765 UG/L  
   8) L2  Aroclor-1260-2               8.752      250034774  507.8466 UG/L  
   9) L2  Aroclor-1260-3               9.435      169481766  521.1009 UG/L  
  10) L2  Aroclor-1260-4               9.656      341812252  497.0511 UG/L  
  11) L2  Aroclor-1260-5              10.487       79196480  517.1258 UG/L  
      Sum Aroclor-1260-1                     1034.2E6 2550.8009 UG/L 
  Average Aroclor-1260-1                                    510.160 UG/L 

-----------------------------------------------------------------------------
(f)=RT Delta > 1/2 Window                              (m)=manual int.
9GR62478.D  1660R.M      Wed Jul 27 15:53:09 2011      Page 1

Page 460

L11070724 / 514 total pages



      Quantitation Report    (Not Reviewed)

  Data File : C:\MSDCHEM\1\DATA\072711\9GR62478.D          Vial: 2
  Acq On    : 27 Jul 2011   15:30                      Operator: ECL
  Sample    : WG371516-01 1660 CCV 500 PPB             Inst    : HP9      
  Misc      : 1,1 STD46373                             Multiplr: 1.00
  IntFile   : events.e
  Quant Time: Jul 27 15:52 2011  Quant Results File: 1660R.RES

  Quant Method : C:\MSDCHEM\1\METHODS\1660R.M (Chemstation Integrator)
  Title        : 8082  CALIBRATION  July 11, 2011
  Last Update  : Thu Jul 14 06:55:41 2011
  Response via : Multiple Level Calibration
  DataAcq Meth : 8082R.M

  Volume Inj.  :  
  Signal Phase :  
  Signal Info  :  
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      Quantitation Report    (Not Reviewed)

  Data File : C:\MSDCHEM\1\DATA\072711\9GR62489.D          Vial: 13
  Acq On    : 27 Jul 2011   19:01                      Operator: ECL
  Sample    : WG371516-02 1660 CCV 250 PPB             Inst    : HP9      
  Misc      : 1,1 STD46373                             Multiplr: 1.00
  IntFile   : events.e
  Quant Time: Jul 28 12:06:10 2011  Quant Results File: 1660R.RES

  Quant Method : C:\MSDCHEM\1\METHODS\1660R.M (Chemstation Integrator)
  Title        : 8082  CALIBRATION  July 11, 2011
  Last Update  : Thu Jul 28 12:05:47 2011
  Response via : Initial Calibration
  DataAcq Meth : 8082R.M

  Volume Inj.  :  
  Signal Phase :  
  Signal Info  :  

      Compound                    R.T.       Response    Conc Units
-------------------------------------------------------------------------

System Monitoring Compounds
   1) S   2,4,5,6-Tetrachloro-M-Xyle   4.378      102713886   12.8529 UG/L  
  Spiked Amount     20.000   Range  30 - 132    Recovery   =   64.26% 
  12) S   Decachlorobiphenyl          11.007       54432560   12.4671 UG/L  
  Spiked Amount     20.000   Range  36 - 144    Recovery   =   62.34% 

Target Compounds                                                     
   2) L1  Aroclor-1016-1               5.309       38911916  265.6419 UG/L  
   3) L1  Aroclor-1016-2               5.938       77845413  258.6735 UG/L  
   4) L1  Aroclor-1016-3               6.556      164495136  263.7542 UG/L  
   5) L1  Aroclor-1016-4               6.723       71327039  270.9336 UG/L  
   6) L1  Aroclor-1016-5               7.268       49360394  264.7364 UG/L  
      Sum Aroclor-1016-1                      401.9E6 1323.7396 UG/L 
  Average Aroclor-1016-1                                    264.748 UG/L 

   7) L2  Aroclor-1260-1               8.557      101996517  267.4058 UG/L  
   8) L2  Aroclor-1260-2               8.753      129662789  263.3586 UG/L  
   9) L2  Aroclor-1260-3               9.436       86470890  265.8696 UG/L  
  10) L2  Aroclor-1260-4               9.658      176294537  256.3612 UG/L  
  11) L2  Aroclor-1260-5              10.491       40237688  262.7383 UG/L  
      Sum Aroclor-1260-1                      534.7E6 1315.7335 UG/L 
  Average Aroclor-1260-1                                    263.147 UG/L 

-----------------------------------------------------------------------------
(f)=RT Delta > 1/2 Window                              (m)=manual int.
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      Quantitation Report    (Not Reviewed)

  Data File : C:\MSDCHEM\1\DATA\072711\9GR62489.D          Vial: 13
  Acq On    : 27 Jul 2011   19:01                      Operator: ECL
  Sample    : WG371516-02 1660 CCV 250 PPB             Inst    : HP9      
  Misc      : 1,1 STD46373                             Multiplr: 1.00
  IntFile   : events.e
  Quant Time: Jul 28 12:06 2011  Quant Results File: 1660R.RES

  Quant Method : C:\MSDCHEM\1\METHODS\1660R.M (Chemstation Integrator)
  Title        : 8082  CALIBRATION  July 11, 2011
  Last Update  : Thu Jul 28 12:05:47 2011
  Response via : Multiple Level Calibration
  DataAcq Meth : 8082R.M

  Volume Inj.  :  
  Signal Phase :  
  Signal Info  :  
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      Quantitation Report    (Not Reviewed)

  Data File : C:\MSDCHEM\1\DATA\072811\9GR62494.D          Vial: 2
  Acq On    : 28 Jul 2011  12:37                       Operator: ECL
  Sample    : WG371625-01 1660 CCV 500 PPB             Inst    : HP9      
  Misc      : 1,1 STD46373                             Multiplr: 1.00
  IntFile   : events.e
  Quant Time: Jul 28 12:52:46 2011  Quant Results File: 1660R.RES

  Quant Method : C:\MSDCHEM\1\METHODS\1660R.M (Chemstation Integrator)
  Title        : 8082  CALIBRATION  July 11, 2011
  Last Update  : Thu Jul 14 06:55:41 2011
  Response via : Initial Calibration
  DataAcq Meth : 8082R.M

  Volume Inj.  :  
  Signal Phase :  
  Signal Info  :  

      Compound                    R.T.       Response    Conc Units
-------------------------------------------------------------------------

System Monitoring Compounds
   1) S   2,4,5,6-Tetrachloro-M-Xyle   4.377      185503314   23.2126 UG/L  
  Spiked Amount     20.000   Range  30 - 132    Recovery   =  116.06% 
  12) S   Decachlorobiphenyl          11.004      106589057   24.4129 UG/L  
  Spiked Amount     20.000   Range  36 - 144    Recovery   =  122.06% 

Target Compounds                                                     
   2) L1  Aroclor-1016-1               5.307       69887328  477.1033 UG/L  
   3) L1  Aroclor-1016-2               5.937      143437918  476.6317 UG/L  
   4) L1  Aroclor-1016-3               6.554      294040729  471.4697 UG/L  
   5) L1  Aroclor-1016-4               6.722      129124117  490.4740 UG/L  
   6) L1  Aroclor-1016-5               7.267       90536998  485.5803 UG/L  
      Sum Aroclor-1016-1                      727.0E6 2401.2591 UG/L 
  Average Aroclor-1016-1                                    480.252 UG/L 

   7) L2  Aroclor-1260-1               8.556      189272913  496.2196 UG/L  
   8) L2  Aroclor-1260-2               8.752      244288722  496.1758 UG/L  
   9) L2  Aroclor-1260-3               9.435      164571056  506.0021 UG/L  
  10) L2  Aroclor-1260-4               9.657      337911141  491.3782 UG/L  
  11) L2  Aroclor-1260-5              10.489       79719128  520.5385 UG/L  
      Sum Aroclor-1260-1                     1015.8E6 2510.3142 UG/L 
  Average Aroclor-1260-1                                    502.063 UG/L 

-----------------------------------------------------------------------------
(f)=RT Delta > 1/2 Window                              (m)=manual int.
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      Quantitation Report    (Not Reviewed)

  Data File : C:\MSDCHEM\1\DATA\072811\9GR62494.D          Vial: 2
  Acq On    : 28 Jul 2011  12:37                       Operator: ECL
  Sample    : WG371625-01 1660 CCV 500 PPB             Inst    : HP9      
  Misc      : 1,1 STD46373                             Multiplr: 1.00
  IntFile   : events.e
  Quant Time: Jul 28 12:52 2011  Quant Results File: 1660R.RES

  Quant Method : C:\MSDCHEM\1\METHODS\1660R.M (Chemstation Integrator)
  Title        : 8082  CALIBRATION  July 11, 2011
  Last Update  : Thu Jul 14 06:55:41 2011
  Response via : Multiple Level Calibration
  DataAcq Meth : 8082R.M

  Volume Inj.  :  
  Signal Phase :  
  Signal Info  :  
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      Quantitation Report    (Not Reviewed)

  Data File : C:\MSDCHEM\1\DATA\072811\9GR62505.D          Vial: 13
  Acq On    : 28 Jul 2011   16:15                      Operator: ECL
  Sample    : WG371625-02 1660 CCV 250 PPB             Inst    : HP9      
  Misc      : 1,1 STD46373                             Multiplr: 1.00
  IntFile   : events.e
  Quant Time: Jul 29 09:48:03 2011  Quant Results File: 1660R.RES

  Quant Method : C:\MSDCHEM\1\METHODS\1660R.M (Chemstation Integrator)
  Title        : 8082  CALIBRATION  July 11, 2011
  Last Update  : Fri Jul 29 09:48:00 2011
  Response via : Initial Calibration
  DataAcq Meth : 8082R.M

  Volume Inj.  :  
  Signal Phase :  
  Signal Info  :  

      Compound                    R.T.       Response    Conc Units
-------------------------------------------------------------------------

System Monitoring Compounds
   1) S   2,4,5,6-Tetrachloro-M-Xyle   4.392       93457352   11.6946 UG/L  
  Spiked Amount     20.000   Range  30 - 132    Recovery   =   58.47% 
  12) S   Decachlorobiphenyl          11.013       54960628   12.5880 UG/L  
  Spiked Amount     20.000   Range  36 - 144    Recovery   =   62.94% 

Target Compounds                                                     
   2) L1  Aroclor-1016-1               5.320       35301792  240.9965 UG/L  
   3) L1  Aroclor-1016-2               5.947       71370060  237.1565 UG/L  
   4) L1  Aroclor-1016-3               6.565      152615544  244.7063 UG/L  
   5) L1  Aroclor-1016-4               6.732       66470544  252.4863 UG/L  
   6) L1  Aroclor-1016-5               7.275       46409379  248.9091 UG/L  
      Sum Aroclor-1016-1                      372.2E6 1224.2547 UG/L 
  Average Aroclor-1016-1                                    244.851 UG/L 

   7) L2  Aroclor-1260-1               8.564       98681356  258.7144 UG/L  
   8) L2  Aroclor-1260-2               8.760      125191004  254.2759 UG/L  
   9) L2  Aroclor-1260-3               9.444       84960921  261.2270 UG/L  
  10) L2  Aroclor-1260-4               9.666      178727138  259.8986 UG/L  
  11) L2  Aroclor-1260-5              10.497       40718016  265.8747 UG/L  
      Sum Aroclor-1260-1                      528.3E6 1299.9905 UG/L 
  Average Aroclor-1260-1                                    259.998 UG/L 

-----------------------------------------------------------------------------
(f)=RT Delta > 1/2 Window                              (m)=manual int.
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      Quantitation Report    (Not Reviewed)

  Data File : C:\MSDCHEM\1\DATA\072811\9GR62505.D          Vial: 13
  Acq On    : 28 Jul 2011   16:15                      Operator: ECL
  Sample    : WG371625-02 1660 CCV 250 PPB             Inst    : HP9      
  Misc      : 1,1 STD46373                             Multiplr: 1.00
  IntFile   : events.e
  Quant Time: Jul 29  9:48 2011  Quant Results File: 1660R.RES

  Quant Method : C:\MSDCHEM\1\METHODS\1660R.M (Chemstation Integrator)
  Title        : 8082  CALIBRATION  July 11, 2011
  Last Update  : Fri Jul 29 09:48:00 2011
  Response via : Multiple Level Calibration
  DataAcq Meth : 8082R.M

  Volume Inj.  :  
  Signal Phase :  
  Signal Info  :  
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      Quantitation Report    (Not Reviewed)

  Data File : C:\MSDCHEM\1\DATA\080211\9GR62711.D          Vial: 23
  Acq On    : 02 Aug 2011   14:41                      Operator: CAA
  Sample    : WG371984-03 1660 CCV 500 PPB             Inst    : HP9      
  Misc      : 1,1 STD46373                             Multiplr: 1.00
  IntFile   : events.e
  Quant Time: Aug 02 14:58:18 2011  Quant Results File: 1660R.RES

  Quant Method : C:\MSDCHEM\1\METHODS\1660R.M (Chemstation Integrator)
  Title        : 8082  CALIBRATION  July 11, 2011
  Last Update  : Thu Jul 14 06:55:41 2011
  Response via : Initial Calibration
  DataAcq Meth : 8082R.M

  Volume Inj.  :  
  Signal Phase :  
  Signal Info  :  

      Compound                    R.T.       Response    Conc Units
-------------------------------------------------------------------------

System Monitoring Compounds
   1) S   2,4,5,6-Tetrachloro-M-Xyle   4.381      194540704   24.3435 UG/L  
  Spiked Amount     20.000   Range  30 - 132    Recovery   =  121.72% 
  12) S   Decachlorobiphenyl          10.996       99903602   22.8817 UG/L  
  Spiked Amount     20.000   Range  36 - 144    Recovery   =  114.41% 

Target Compounds                                                     
   2) L1  Aroclor-1016-1               5.307       74415424  508.0155 UG/L  
   3) L1  Aroclor-1016-2               5.936      151640669  503.8887 UG/L  
   4) L1  Aroclor-1016-3               6.551      309564657  496.3610 UG/L  
   5) L1  Aroclor-1016-4               6.718      136642824  519.0336 UG/L  
   6) L1  Aroclor-1016-5               7.262       98454192  528.0429 UG/L  
      Sum Aroclor-1016-1                      770.7E6 2555.3418 UG/L 
  Average Aroclor-1016-1                                    511.068 UG/L 

   7) L2  Aroclor-1260-1               8.549      194236416  509.2325 UG/L  
   8) L2  Aroclor-1260-2               8.745      248518988  504.7679 UG/L  
   9) L2  Aroclor-1260-3               9.428      166865015  513.0552 UG/L  
  10) L2  Aroclor-1260-4               9.650      338230173  491.8421 UG/L  
  11) L2  Aroclor-1260-5              10.481       76989040  502.7120 UG/L  
      Sum Aroclor-1260-1                     1024.8E6 2521.6097 UG/L 
  Average Aroclor-1260-1                                    504.322 UG/L 

-----------------------------------------------------------------------------
(f)=RT Delta > 1/2 Window                              (m)=manual int.
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      Quantitation Report    (Not Reviewed)

  Data File : C:\MSDCHEM\1\DATA\080211\9GR62711.D          Vial: 23
  Acq On    : 02 Aug 2011   14:41                      Operator: CAA
  Sample    : WG371984-03 1660 CCV 500 PPB             Inst    : HP9      
  Misc      : 1,1 STD46373                             Multiplr: 1.00
  IntFile   : events.e
  Quant Time: Aug  2 14:58 2011  Quant Results File: 1660R.RES

  Quant Method : C:\MSDCHEM\1\METHODS\1660R.M (Chemstation Integrator)
  Title        : 8082  CALIBRATION  July 11, 2011
  Last Update  : Thu Jul 14 06:55:41 2011
  Response via : Multiple Level Calibration
  DataAcq Meth : 8082R.M

  Volume Inj.  :  
  Signal Phase :  
  Signal Info  :  
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      Quantitation Report    (Not Reviewed)

  Data File : C:\MSDCHEM\1\DATA\080211\9GR62724.D          Vial: 35
  Acq On    : 02 Aug 2011   18:37                      Operator: CAA
  Sample    : WG371984-04 1660 CCV 250 PPB             Inst    : HP9      
  Misc      : 1,1 STD46373                             Multiplr: 1.00
  IntFile   : events.e
  Quant Time: Aug 03 07:02:55 2011  Quant Results File: 1660R.RES

  Quant Method : C:\MSDCHEM\1\METHODS\1660R.M (Chemstation Integrator)
  Title        : 8082  CALIBRATION  July 11, 2011
  Last Update  : Thu Jul 14 06:55:41 2011
  Response via : Initial Calibration
  DataAcq Meth : 8082R.M

  Volume Inj.  :  
  Signal Phase :  
  Signal Info  :  

      Compound                    R.T.       Response    Conc Units
-------------------------------------------------------------------------

System Monitoring Compounds
   1) S   2,4,5,6-Tetrachloro-M-Xyle   4.374      111539960   13.9574 UG/L  
  Spiked Amount     20.000   Range  30 - 132    Recovery   =   69.79% 
  12) S   Decachlorobiphenyl          11.003       54451904   12.4715 UG/L  
  Spiked Amount     20.000   Range  36 - 144    Recovery   =   62.36% 

Target Compounds                                                     
   2) L1  Aroclor-1016-1               5.304       43010300  293.6206 UG/L  
   3) L1  Aroclor-1016-2               5.933       84784304  281.7308 UG/L  
   4) L1  Aroclor-1016-3               6.551      181308188  290.7125 UG/L  
   5) L1  Aroclor-1016-4               6.719       78819233  299.3925 UG/L  
   6) L1  Aroclor-1016-5               7.263       55856137  299.5752 UG/L  
      Sum Aroclor-1016-1                      443.8E6 1465.0316 UG/L 
  Average Aroclor-1016-1                                    293.006 UG/L 

   7) L2  Aroclor-1260-1               8.553      114347764  299.7872 UG/L  
   8) L2  Aroclor-1260-2               8.749      143992196  292.4631 UG/L  
   9) L2  Aroclor-1260-3               9.433       91659453  281.8228 UG/L  
  10) L2  Aroclor-1260-4               9.655      184754563  268.6634 UG/L  
  11) L2  Aroclor-1260-5              10.487       43061499  281.1768 UG/L  
      Sum Aroclor-1260-1                      577.8E6 1423.9133 UG/L 
  Average Aroclor-1260-1                                    284.783 UG/L 

-----------------------------------------------------------------------------
(f)=RT Delta > 1/2 Window                              (m)=manual int.
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      Quantitation Report    (Not Reviewed)

  Data File : C:\MSDCHEM\1\DATA\080211\9GR62724.D          Vial: 35
  Acq On    : 02 Aug 2011   18:37                      Operator: CAA
  Sample    : WG371984-04 1660 CCV 250 PPB             Inst    : HP9      
  Misc      : 1,1 STD46373                             Multiplr: 1.00
  IntFile   : events.e
  Quant Time: Aug  3  7:02 2011  Quant Results File: 1660R.RES

  Quant Method : C:\MSDCHEM\1\METHODS\1660R.M (Chemstation Integrator)
  Title        : 8082  CALIBRATION  July 11, 2011
  Last Update  : Thu Jul 14 06:55:41 2011
  Response via : Multiple Level Calibration
  DataAcq Meth : 8082R.M

  Volume Inj.  :  
  Signal Phase :  
  Signal Info  :  
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RETENTION TIME WINDOWS
Lab Name:  Microbac Laboratories  
   
Instrument ID: HP-9   Rear Column
GC Column: RTx-CLP II

 STANDARD #1  STANDARD #2  STANDARD #3
Date Run 2/9/2009 2/12/2009 2/16/2009
File # 9GR50598 9GR50611 9GR50623
  

STD #1 STD #2 STD #3    RT WIN
RT RT RT

COMPOUND
AR 1016 #1 5.495 5.501 5.484 0.026
AR 1016 #2 6.116 6.121 6.106 0.023
AR 1016 #3 6.722 6.727 6.716 0.017
AR 1016 #4 6.890 6.894 6.883 0.017
AR 1016 #5 7.429 7.432 7.423 0.014
AR 1260  #1 8.713 8.716 8.709 0.011
AR 1260  #2 8.906 8.908 8.901 0.011
AR 1260  #3 9.594 9.597 9.590 0.011
AR 1260  #4 9.813 9.816 9.809 0.011
AR 1260  #5 10.649 10.652 10.646 0.009
2,4,5,6-Tetrachloro-m-xylene 4.579 4.587 4.567 0.030
Decachlorobiphenyl 11.175 11.179 11.172 0.011
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2.2.2.5 Raw QC Data
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      Quantitation Report    (Not Reviewed)

  Data File : C:\MSDCHEM\1\DATA\072711\9GR62479.D          Vial: 3
  Acq On    : 27 Jul 2011   15:59                      Operator: ECL
  Sample    : WG371253-01 BLANK                        Inst    : HP9      
  Misc      : 7,1 SOIL                                 Multiplr: 1.00
  IntFile   : events.e
  Quant Time: Jul 28 12:06:36 2011  Quant Results File: 1660R.RES

  Quant Method : C:\MSDCHEM\1\METHODS\1660R.M (Chemstation Integrator)
  Title        : 8082  CALIBRATION  July 11, 2011
  Last Update  : Thu Jul 28 12:05:47 2011
  Response via : Initial Calibration
  DataAcq Meth : 8082R.M

  Volume Inj.  :  
  Signal Phase :  
  Signal Info  :  

      Compound                    R.T.       Response    Conc Units
-------------------------------------------------------------------------

System Monitoring Compounds
   1) S   2,4,5,6-Tetrachloro-M-Xyle   4.386      111640288   13.9699 UG/L  
  Spiked Amount     20.000   Range  29 - 133    Recovery   =   69.85% 
  12) S   Decachlorobiphenyl          10.996       76153523   17.4420 UG/L  
  Spiked Amount     20.000   Range  30 - 173    Recovery   =   87.21% 

Target Compounds                                                     
   2) L1  Aroclor-1016-1               0.000              0    N.D.  UG/L  
   3) L1  Aroclor-1016-2               0.000              0    N.D.  UG/L  
   4) L1  Aroclor-1016-3               0.000              0    N.D.  UG/L  
   5) L1  Aroclor-1016-4               0.000              0    N.D.  UG/L  
   6) L1  Aroclor-1016-5               0.000              0    N.D.  UG/L  
      Sum Aroclor-1016-1                            0    N.D.  UG/L 
  Average Aroclor-1016-1                                      0.000 UG/L 

   7) L2  Aroclor-1260-1               0.000              0    N.D.  UG/L  
   8) L2  Aroclor-1260-2               0.000              0    N.D.  UG/L  
   9) L2  Aroclor-1260-3               0.000              0    N.D.  UG/L  
  10) L2  Aroclor-1260-4               0.000              0    N.D.  UG/L  
  11) L2  Aroclor-1260-5               0.000              0    N.D.  UG/L  
      Sum Aroclor-1260-1                            0    N.D.  UG/L 
  Average Aroclor-1260-1                                      0.000 UG/L 

-----------------------------------------------------------------------------
(f)=RT Delta > 1/2 Window                              (m)=manual int.
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      Quantitation Report    (Not Reviewed)

  Data File : C:\MSDCHEM\1\DATA\072711\9GR62479.D          Vial: 3
  Acq On    : 27 Jul 2011   15:59                      Operator: ECL
  Sample    : WG371253-01 BLANK                        Inst    : HP9      
  Misc      : 7,1 SOIL                                 Multiplr: 1.00
  IntFile   : events.e
  Quant Time: Jul 28 12:06 2011  Quant Results File: 1660R.RES

  Quant Method : C:\MSDCHEM\1\METHODS\1660R.M (Chemstation Integrator)
  Title        : 8082  CALIBRATION  July 11, 2011
  Last Update  : Thu Jul 28 12:05:47 2011
  Response via : Multiple Level Calibration
  DataAcq Meth : 8082R.M

  Volume Inj.  :  
  Signal Phase :  
  Signal Info  :  
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      Quantitation Report    (Not Reviewed)

  Data File : C:\MSDCHEM\1\DATA\072811\9GR62496.D          Vial: 4
  Acq On    : 28 Jul 2011   13:32                      Operator: ECL
  Sample    : WG371411-02 BLANK                        Inst    : HP9      
  Misc      : 1,1 WATER                                Multiplr: 1.00
  IntFile   : events.e
  Quant Time: Jul 29 09:51:29 2011  Quant Results File: 1660R.RES

  Quant Method : C:\MSDCHEM\1\METHODS\1660R.M (Chemstation Integrator)
  Title        : 8082  CALIBRATION  July 11, 2011
  Last Update  : Fri Jul 29 09:48:29 2011
  Response via : Initial Calibration
  DataAcq Meth : 8082R.M

  Volume Inj.  :  
  Signal Phase :  
  Signal Info  :  

      Compound                    R.T.       Response    Conc Units
-------------------------------------------------------------------------

System Monitoring Compounds
   1) S   2,4,5,6-Tetrachloro-M-Xyle   4.389      110144110   13.7827 UG/L  
  Spiked Amount     20.000   Range  30 - 132    Recovery   =   68.91% 
  12) S   Decachlorobiphenyl          10.998       82226142   18.8329 UG/L  
  Spiked Amount     20.000   Range  36 - 144    Recovery   =   94.16% 

Target Compounds                                                     
   2) L1  Aroclor-1016-1               0.000              0    N.D.  UG/L  
   3) L1  Aroclor-1016-2               0.000              0    N.D.  UG/L  
   4) L1  Aroclor-1016-3               0.000              0    N.D.  UG/L  
   5) L1  Aroclor-1016-4               0.000              0    N.D.  UG/L  
   6) L1  Aroclor-1016-5               0.000              0    N.D.  UG/L  
      Sum Aroclor-1016-1                            0    N.D.  UG/L 
  Average Aroclor-1016-1                                      0.000 UG/L 

   7) L2  Aroclor-1260-1               0.000              0    N.D.  UG/L  
   8) L2  Aroclor-1260-2               0.000              0    N.D.  UG/L  
   9) L2  Aroclor-1260-3               0.000              0    N.D.  UG/L  
  10) L2  Aroclor-1260-4               0.000              0    N.D.  UG/L  
  11) L2  Aroclor-1260-5               0.000              0    N.D.  UG/L  
      Sum Aroclor-1260-1                            0    N.D.  UG/L 
  Average Aroclor-1260-1                                      0.000 UG/L 

-----------------------------------------------------------------------------
(f)=RT Delta > 1/2 Window                              (m)=manual int.
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      Quantitation Report    (Not Reviewed)

  Data File : C:\MSDCHEM\1\DATA\072811\9GR62496.D          Vial: 4
  Acq On    : 28 Jul 2011   13:32                      Operator: ECL
  Sample    : WG371411-02 BLANK                        Inst    : HP9      
  Misc      : 1,1 WATER                                Multiplr: 1.00
  IntFile   : events.e
  Quant Time: Jul 29  9:51 2011  Quant Results File: 1660R.RES

  Quant Method : C:\MSDCHEM\1\METHODS\1660R.M (Chemstation Integrator)
  Title        : 8082  CALIBRATION  July 11, 2011
  Last Update  : Fri Jul 29 09:48:29 2011
  Response via : Multiple Level Calibration
  DataAcq Meth : 8082R.M

  Volume Inj.  :  
  Signal Phase :  
  Signal Info  :  
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      Quantitation Report    (Not Reviewed)

  Data File : C:\MSDCHEM\1\DATA\080211\9GR62719.D          Vial: 30
  Acq On    : 02 Aug 2011   17:07                      Operator: CAA
  Sample    : WG371834-01 BLK 08/01                    Inst    : HP9      
  Misc      : 1,1                                      Multiplr: 1.00
  IntFile   : events.e
  Quant Time: Aug 03 07:09:01 2011  Quant Results File: 1660R.RES

  Quant Method : C:\MSDCHEM\1\METHODS\1660R.M (Chemstation Integrator)
  Title        : 8082  CALIBRATION  July 11, 2011
  Last Update  : Thu Jul 14 06:55:41 2011
  Response via : Initial Calibration
  DataAcq Meth : 8082R.M

  Volume Inj.  :  
  Signal Phase :  
  Signal Info  :  

      Compound                    R.T.       Response    Conc Units
-------------------------------------------------------------------------

System Monitoring Compounds
   1) S   2,4,5,6-Tetrachloro-M-Xyle   4.380       91303558   11.4251 UG/L  
  Spiked Amount     20.000   Range  30 - 132    Recovery   =   57.13% 
  12) S   Decachlorobiphenyl          11.003       41926226    9.6027 UG/L  
  Spiked Amount     20.000   Range  36 - 144    Recovery   =   48.01% 

Target Compounds                                                     
   2) L1  Aroclor-1016-1               0.000              0    N.D.  UG/L  
   3) L1  Aroclor-1016-2               0.000              0    N.D.  UG/L  
   4) L1  Aroclor-1016-3               0.000              0    N.D.  UG/L  
   5) L1  Aroclor-1016-4               0.000              0    N.D.  UG/L  
   6) L1  Aroclor-1016-5               0.000              0    N.D.  UG/L  
      Sum Aroclor-1016-1                            0    N.D.  UG/L 
  Average Aroclor-1016-1                                      0.000 UG/L 

   7) L2  Aroclor-1260-1               0.000              0    N.D.  UG/L  
   8) L2  Aroclor-1260-2               0.000              0    N.D.  UG/L  
   9) L2  Aroclor-1260-3               0.000              0    N.D.  UG/L  
  10) L2  Aroclor-1260-4               0.000              0    N.D.  UG/L  
  11) L2  Aroclor-1260-5               0.000              0    N.D.  UG/L  
      Sum Aroclor-1260-1                            0    N.D.  UG/L 
  Average Aroclor-1260-1                                      0.000 UG/L 

-----------------------------------------------------------------------------
(f)=RT Delta > 1/2 Window                              (m)=manual int.
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      Quantitation Report    (Not Reviewed)

  Data File : C:\MSDCHEM\1\DATA\080211\9GR62719.D          Vial: 30
  Acq On    : 02 Aug 2011   17:07                      Operator: CAA
  Sample    : WG371834-01 BLK 08/01                    Inst    : HP9      
  Misc      : 1,1                                      Multiplr: 1.00
  IntFile   : events.e
  Quant Time: Aug  3  7:09 2011  Quant Results File: 1660R.RES

  Quant Method : C:\MSDCHEM\1\METHODS\1660R.M (Chemstation Integrator)
  Title        : 8082  CALIBRATION  July 11, 2011
  Last Update  : Thu Jul 14 06:55:41 2011
  Response via : Multiple Level Calibration
  DataAcq Meth : 8082R.M

  Volume Inj.  :  
  Signal Phase :  
  Signal Info  :  
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      Quantitation Report    (Not Reviewed)

  Data File : C:\MSDCHEM\1\DATA\072711\9GR62480.D          Vial: 4
  Acq On    : 27 Jul 2011   16:17                      Operator: ECL
  Sample    : WG371253-02 LCS                          Inst    : HP9      
  Misc      : 7,1 SOIL                                 Multiplr: 1.00
  IntFile   : events.e
  Quant Time: Jul 28 12:06:49 2011  Quant Results File: 1660R.RES

  Quant Method : C:\MSDCHEM\1\METHODS\1660R.M (Chemstation Integrator)
  Title        : 8082  CALIBRATION  July 11, 2011
  Last Update  : Thu Jul 28 12:05:47 2011
  Response via : Initial Calibration
  DataAcq Meth : 8082R.M

  Volume Inj.  :  
  Signal Phase :  
  Signal Info  :  

      Compound                    R.T.       Response    Conc Units
-------------------------------------------------------------------------

System Monitoring Compounds
   1) S   2,4,5,6-Tetrachloro-M-Xyle   4.375      108464803   13.5726 UG/L  
  Spiked Amount     20.000   Range  29 - 133    Recovery   =   67.86% 
  12) S   Decachlorobiphenyl          10.996       76532014   17.5287 UG/L  
  Spiked Amount     20.000   Range  30 - 173    Recovery   =   87.64% 

Target Compounds                                                     
   2) L1  Aroclor-1016-1               5.303       32426272  221.3661 UG/L  
   3) L1  Aroclor-1016-2               5.932       57808472  192.0925 UG/L  
   4) L1  Aroclor-1016-3               6.549      125800244  201.7102 UG/L  
   5) L1  Aroclor-1016-4               6.717       53420522  202.9162 UG/L  
   6) L1  Aroclor-1016-5               7.260       51664470  277.0939 UG/L  
      Sum Aroclor-1016-1                      321.1E6 1095.1789 UG/L 
  Average Aroclor-1016-1                                    219.036 UG/L 

   7) L2  Aroclor-1260-1               8.548       79907778  209.4954 UG/L  
   8) L2  Aroclor-1260-2               8.744      100297074  203.7138 UG/L  
   9) L2  Aroclor-1260-3               9.427       68551294  210.7728 UG/L  
  10) L2  Aroclor-1260-4               9.649      143090997  208.0778 UG/L  
  11) L2  Aroclor-1260-5              10.480       32494733  212.1794 UG/L  
      Sum Aroclor-1260-1                      424.3E6 1044.2392 UG/L 
  Average Aroclor-1260-1                                    208.848 UG/L 

-----------------------------------------------------------------------------
(f)=RT Delta > 1/2 Window                              (m)=manual int.
9GR62480.D  1660R.M      Thu Jul 28 12:09:28 2011      Page 1

Page 480

L11070724 / 514 total pages



      Quantitation Report    (Not Reviewed)

  Data File : C:\MSDCHEM\1\DATA\072711\9GR62480.D          Vial: 4
  Acq On    : 27 Jul 2011   16:17                      Operator: ECL
  Sample    : WG371253-02 LCS                          Inst    : HP9      
  Misc      : 7,1 SOIL                                 Multiplr: 1.00
  IntFile   : events.e
  Quant Time: Jul 28 12:06 2011  Quant Results File: 1660R.RES

  Quant Method : C:\MSDCHEM\1\METHODS\1660R.M (Chemstation Integrator)
  Title        : 8082  CALIBRATION  July 11, 2011
  Last Update  : Thu Jul 28 12:05:47 2011
  Response via : Multiple Level Calibration
  DataAcq Meth : 8082R.M

  Volume Inj.  :  
  Signal Phase :  
  Signal Info  :  
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      Quantitation Report    (Not Reviewed)

  Data File : C:\MSDCHEM\1\DATA\072811\9GR62497.D          Vial: 5
  Acq On    : 28 Jul 2011   13:50                      Operator: ECL
  Sample    : WG371411-03 LCS                          Inst    : HP9      
  Misc      : 1,1 WATER                                Multiplr: 1.00
  IntFile   : events.e
  Quant Time: Jul 29 09:51:40 2011  Quant Results File: 1660R.RES

  Quant Method : C:\MSDCHEM\1\METHODS\1660R.M (Chemstation Integrator)
  Title        : 8082  CALIBRATION  July 11, 2011
  Last Update  : Fri Jul 29 09:48:29 2011
  Response via : Initial Calibration
  DataAcq Meth : 8082R.M

  Volume Inj.  :  
  Signal Phase :  
  Signal Info  :  

      Compound                    R.T.       Response    Conc Units
-------------------------------------------------------------------------

System Monitoring Compounds
   1) S   2,4,5,6-Tetrachloro-M-Xyle   4.385      117251102   14.6720 UG/L  
  Spiked Amount     20.000   Range  30 - 132    Recovery   =   73.36% 
  12) S   Decachlorobiphenyl          11.004       76262642   17.4670 UG/L  
  Spiked Amount     20.000   Range  36 - 144    Recovery   =   87.33% 

Target Compounds                                                     
   2) L1  Aroclor-1016-1               5.312       31479876  214.9052 UG/L  
   3) L1  Aroclor-1016-2               5.941       63197071  209.9983 UG/L  
   4) L1  Aroclor-1016-3               6.558      134153650  215.1041 UG/L  
   5) L1  Aroclor-1016-4               6.725       55893563  212.3100 UG/L  
   6) L1  Aroclor-1016-5               7.268       44079753  236.4145 UG/L  
      Sum Aroclor-1016-1                      328.8E6 1088.7323 UG/L 
  Average Aroclor-1016-1                                    217.746 UG/L 

   7) L2  Aroclor-1260-1               8.556       88710790  232.5744 UG/L  
   8) L2  Aroclor-1260-2               8.752      112011577  227.5071 UG/L  
   9) L2  Aroclor-1260-3               9.435       77341172  237.7988 UG/L  
  10) L2  Aroclor-1260-4               9.657      160992781  234.1099 UG/L  
  11) L2  Aroclor-1260-5              10.488       37504312  244.8903 UG/L  
      Sum Aroclor-1260-1                      476.6E6 1176.8805 UG/L 
  Average Aroclor-1260-1                                    235.376 UG/L 

-----------------------------------------------------------------------------
(f)=RT Delta > 1/2 Window                              (m)=manual int.
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      Quantitation Report    (Not Reviewed)

  Data File : C:\MSDCHEM\1\DATA\072811\9GR62497.D          Vial: 5
  Acq On    : 28 Jul 2011   13:50                      Operator: ECL
  Sample    : WG371411-03 LCS                          Inst    : HP9      
  Misc      : 1,1 WATER                                Multiplr: 1.00
  IntFile   : events.e
  Quant Time: Jul 29  9:51 2011  Quant Results File: 1660R.RES

  Quant Method : C:\MSDCHEM\1\METHODS\1660R.M (Chemstation Integrator)
  Title        : 8082  CALIBRATION  July 11, 2011
  Last Update  : Fri Jul 29 09:48:29 2011
  Response via : Multiple Level Calibration
  DataAcq Meth : 8082R.M

  Volume Inj.  :  
  Signal Phase :  
  Signal Info  :  
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      Quantitation Report    (Not Reviewed)

  Data File : C:\MSDCHEM\1\DATA\080211\9GR62720.D          Vial: 31
  Acq On    : 02 Aug 2011   17:25                      Operator: CAA
  Sample    : WG371834-02 LCS 08/01                    Inst    : HP9      
  Misc      : 1,1                                      Multiplr: 1.00
  IntFile   : events.e
  Quant Time: Aug 03 07:09:13 2011  Quant Results File: 1660R.RES

  Quant Method : C:\MSDCHEM\1\METHODS\1660R.M (Chemstation Integrator)
  Title        : 8082  CALIBRATION  July 11, 2011
  Last Update  : Thu Jul 14 06:55:41 2011
  Response via : Initial Calibration
  DataAcq Meth : 8082R.M

  Volume Inj.  :  
  Signal Phase :  
  Signal Info  :  

      Compound                    R.T.       Response    Conc Units
-------------------------------------------------------------------------

System Monitoring Compounds
   1) S   2,4,5,6-Tetrachloro-M-Xyle   4.388       90219846   11.2895 UG/L  
  Spiked Amount     20.000   Range  30 - 132    Recovery   =   56.45% 
  12) S   Decachlorobiphenyl          10.999       47723408   10.9305 UG/L  
  Spiked Amount     20.000   Range  36 - 144    Recovery   =   54.65% 

Target Compounds                                                     
   2) L1  Aroclor-1016-1               5.313       26952265  183.9964 UG/L  
   3) L1  Aroclor-1016-2               5.942       55562693  184.6300 UG/L  
   4) L1  Aroclor-1016-3               6.557      124518573  199.6551 UG/L  
   5) L1  Aroclor-1016-4               6.725       53327843  202.5642 UG/L  
   6) L1  Aroclor-1016-5               7.267       40848059  219.0819 UG/L  
      Sum Aroclor-1016-1                      301.2E6  989.9275 UG/L 
  Average Aroclor-1016-1                                    197.986 UG/L 

   7) L2  Aroclor-1260-1               8.553       81829847  214.5345 UG/L  
   8) L2  Aroclor-1260-2               8.749      101145988  205.4380 UG/L  
   9) L2  Aroclor-1260-3               9.432       61880129  190.2611 UG/L  
  10) L2  Aroclor-1260-4               9.653      135094362  196.4494 UG/L  
  11) L2  Aroclor-1260-5              10.483       29469933  192.4285 UG/L  
      Sum Aroclor-1260-1                      409.4E6  999.1115 UG/L 
  Average Aroclor-1260-1                                    199.822 UG/L 

-----------------------------------------------------------------------------
(f)=RT Delta > 1/2 Window                              (m)=manual int.
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      Quantitation Report    (Not Reviewed)

  Data File : C:\MSDCHEM\1\DATA\080211\9GR62720.D          Vial: 31
  Acq On    : 02 Aug 2011   17:25                      Operator: CAA
  Sample    : WG371834-02 LCS 08/01                    Inst    : HP9      
  Misc      : 1,1                                      Multiplr: 1.00
  IntFile   : events.e
  Quant Time: Aug  3  7:09 2011  Quant Results File: 1660R.RES

  Quant Method : C:\MSDCHEM\1\METHODS\1660R.M (Chemstation Integrator)
  Title        : 8082  CALIBRATION  July 11, 2011
  Last Update  : Thu Jul 14 06:55:41 2011
  Response via : Multiple Level Calibration
  DataAcq Meth : 8082R.M

  Volume Inj.  :  
  Signal Phase :  
  Signal Info  :  
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      Quantitation Report    (Not Reviewed)

  Data File : C:\MSDCHEM\1\DATA\072711\9GR62481.D          Vial: 5
  Acq On    : 27 Jul 2011   16:35                      Operator: ECL
  Sample    : WG371253-03 LCS DUP                      Inst    : HP9      
  Misc      : 7,1 SOIL                                 Multiplr: 1.00
  IntFile   : events.e
  Quant Time: Jul 28 12:06:56 2011  Quant Results File: 1660R.RES

  Quant Method : C:\MSDCHEM\1\METHODS\1660R.M (Chemstation Integrator)
  Title        : 8082  CALIBRATION  July 11, 2011
  Last Update  : Thu Jul 28 12:05:47 2011
  Response via : Initial Calibration
  DataAcq Meth : 8082R.M

  Volume Inj.  :  
  Signal Phase :  
  Signal Info  :  

      Compound                    R.T.       Response    Conc Units
-------------------------------------------------------------------------

System Monitoring Compounds
   1) S   2,4,5,6-Tetrachloro-M-Xyle   4.398      109052400   13.6461 UG/L  
  Spiked Amount     20.000   Range  29 - 133    Recovery   =   68.23% 
  12) S   Decachlorobiphenyl          11.020       78404692   17.9576 UG/L  
  Spiked Amount     20.000   Range  30 - 173    Recovery   =   89.79% 

Target Compounds                                                     
   2) L1  Aroclor-1016-1               5.327       29788224  203.3568 UG/L  
   3) L1  Aroclor-1016-2               5.958       58613318  194.7669 UG/L  
   4) L1  Aroclor-1016-3               6.576      121559712  194.9108 UG/L  
   5) L1  Aroclor-1016-4               6.743       51086000  194.0486 UG/L  
   6) L1  Aroclor-1016-5               7.287       57810028  310.0546 UG/L  
      Sum Aroclor-1016-1                      318.9E6 1097.1377 UG/L 
  Average Aroclor-1016-1                                    219.428 UG/L 

   7) L2  Aroclor-1260-1               8.575       80785278  211.7960 UG/L  
   8) L2  Aroclor-1260-2               8.771      102540198  208.2698 UG/L  
   9) L2  Aroclor-1260-3               9.454       70356751  216.3240 UG/L  
  10) L2  Aroclor-1260-4               9.675      146879569  213.5870 UG/L  
  11) L2  Aroclor-1260-5              10.504       33320800  217.5734 UG/L  
      Sum Aroclor-1260-1                      433.9E6 1067.5501 UG/L 
  Average Aroclor-1260-1                                    213.510 UG/L 

-----------------------------------------------------------------------------
(f)=RT Delta > 1/2 Window                              (m)=manual int.
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      Quantitation Report    (Not Reviewed)

  Data File : C:\MSDCHEM\1\DATA\072711\9GR62481.D          Vial: 5
  Acq On    : 27 Jul 2011   16:35                      Operator: ECL
  Sample    : WG371253-03 LCS DUP                      Inst    : HP9      
  Misc      : 7,1 SOIL                                 Multiplr: 1.00
  IntFile   : events.e
  Quant Time: Jul 28 12:06 2011  Quant Results File: 1660R.RES

  Quant Method : C:\MSDCHEM\1\METHODS\1660R.M (Chemstation Integrator)
  Title        : 8082  CALIBRATION  July 11, 2011
  Last Update  : Thu Jul 28 12:05:47 2011
  Response via : Multiple Level Calibration
  DataAcq Meth : 8082R.M

  Volume Inj.  :  
  Signal Phase :  
  Signal Info  :  
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      Quantitation Report    (Not Reviewed)

  Data File : C:\MSDCHEM\1\DATA\080211\9GR62721.D          Vial: 32
  Acq On    : 02 Aug 2011   17:43                      Operator: CAA
  Sample    : WG371834-03 LCS DUP 08/01                Inst    : HP9      
  Misc      : 1,1                                      Multiplr: 1.00
  IntFile   : events.e
  Quant Time: Aug 03 07:09:24 2011  Quant Results File: 1660R.RES

  Quant Method : C:\MSDCHEM\1\METHODS\1660R.M (Chemstation Integrator)
  Title        : 8082  CALIBRATION  July 11, 2011
  Last Update  : Thu Jul 14 06:55:41 2011
  Response via : Initial Calibration
  DataAcq Meth : 8082R.M

  Volume Inj.  :  
  Signal Phase :  
  Signal Info  :  

      Compound                    R.T.       Response    Conc Units
-------------------------------------------------------------------------

System Monitoring Compounds
   1) S   2,4,5,6-Tetrachloro-M-Xyle   4.375      100534200   12.5802 UG/L  
  Spiked Amount     20.000   Range  30 - 132    Recovery   =   62.90% 
  12) S   Decachlorobiphenyl          11.000       36785161    8.4252 UG/L  
  Spiked Amount     20.000   Range  36 - 144    Recovery   =   42.13% 

Target Compounds                                                     
   2) L1  Aroclor-1016-1               5.303       30539903  208.4883 UG/L  
   3) L1  Aroclor-1016-2               5.934       61929192  205.7853 UG/L  
   4) L1  Aroclor-1016-3               6.550      136134819  218.2808 UG/L  
   5) L1  Aroclor-1016-4               6.718       58200715  221.0736 UG/L  
   6) L1  Aroclor-1016-5               7.262       44188417  236.9973 UG/L  
      Sum Aroclor-1016-1                      331.0E6 1090.6253 UG/L 
  Average Aroclor-1016-1                                    218.125 UG/L 

   7) L2  Aroclor-1260-1               8.550       90009463  235.9791 UG/L  
   8) L2  Aroclor-1260-2               8.747      110338643  224.1092 UG/L  
   9) L2  Aroclor-1260-3               9.430       71127403  218.6935 UG/L  
  10) L2  Aroclor-1260-4               9.652      142808001  207.6663 UG/L  
  11) L2  Aroclor-1260-5              10.484       31255960  204.0907 UG/L  
      Sum Aroclor-1260-1                      445.5E6 1090.5388 UG/L 
  Average Aroclor-1260-1                                    218.108 UG/L 

-----------------------------------------------------------------------------
(f)=RT Delta > 1/2 Window                              (m)=manual int.
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      Quantitation Report    (Not Reviewed)

  Data File : C:\MSDCHEM\1\DATA\080211\9GR62721.D          Vial: 32
  Acq On    : 02 Aug 2011   17:43                      Operator: CAA
  Sample    : WG371834-03 LCS DUP 08/01                Inst    : HP9      
  Misc      : 1,1                                      Multiplr: 1.00
  IntFile   : events.e
  Quant Time: Aug  3  7:09 2011  Quant Results File: 1660R.RES

  Quant Method : C:\MSDCHEM\1\METHODS\1660R.M (Chemstation Integrator)
  Title        : 8082  CALIBRATION  July 11, 2011
  Last Update  : Thu Jul 14 06:55:41 2011
  Response via : Multiple Level Calibration
  DataAcq Meth : 8082R.M

  Volume Inj.  :  
  Signal Phase :  
  Signal Info  :  
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2.3 General Chemistry Data
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2.3.1 Percent Solids Data
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2.3.1.1 Raw Data

Page 492

L11070724 / 514 total pages



LABORATORY REPORT

08/03/11 14:58

L11070724

1 OFL1_A_PROD - Modified 03/06/2008

08/03/2011 14:58Report generated:
2103111PDF File ID:

1

L11070724-05

L11070724-06

L11070724-07

L11070724-08

L11070724-09

L11070724-10

1107-SO-SB05 (0 TO 1)

1107-SO-SB05  (6 TO 7)

1107-SO-SB06  (4 TO 5)

1107-SO-SB06  (10.2 TO 10.5)

1107-SO-SB06  (20 TO 21)-1

1107-SO-SB06  (20 TO 21)

Client ID Lab ID Dilution

1

1

1

1

1

1

Sample Analysis Summary

Date Received

22-JUL-11

22-JUL-11

22-JUL-11

22-JUL-11

22-JUL-11

22-JUL-11

Attention: Barry Koch

Account Name: Monsanto Chemical Co.
Monsanto
1853 Hwy 34 North
Soda Springs, ID  83276

Project Number:

Invoice Number:
Site:

2191.012

1166472

Ballard Shop Investigation

Submitted By

For

Microbac Laboratories Inc. 

158 Starlite Drive

Marietta OH 45750,
740 373 4071)( -

Method

D2216-90

D2216-90

D2216-90

D2216-90

D2216-90

D2216-90

MONSANTO P4
Project:
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L11070724

August 3, 2011

Report Number:

Report Date  :

1 of

Microbac Laboratories Inc.

6

 Percent Solids
Analyte Qual

1.001.0093.1
ResultCAS. Number

10-02-6

L11070724-05Sample Number: BAL001Instrument:

B1.371474-0124File ID:
07/28/2011Run Date:Analyst:

Cal Date:
10:10Workgroup Number:

Matrix: Analytical Method:Soil
1107-SO-SB05 (0 TO 1)Client ID:

Sample Tag:01
Dilution:

Units:

WG371474
D2216-90
JDH
1
weight %

Collect Date:07/20/2011 11:10

Prep Method:D2216-90 07/28/2011 10:10Prep Date:

RL MDL

NONEPrePrep Method:
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L11070724

August 3, 2011

Report Number:

Report Date  :

2 of

Microbac Laboratories Inc.

6

 Percent Solids
Analyte Qual

1.001.0080.9
ResultCAS. Number

10-02-6

L11070724-06Sample Number: BAL001Instrument:

B1.371474-0125File ID:
07/28/2011Run Date:Analyst:

Cal Date:
10:10Workgroup Number:

Matrix: Analytical Method:Soil
1107-SO-SB05  (6 TO 7)Client ID:

Sample Tag:01
Dilution:

Units:

WG371474
D2216-90
JDH
1
weight %

Collect Date:07/20/2011 11:41

Prep Method:D2216-90 07/28/2011 10:10Prep Date:

RL MDL

NONEPrePrep Method:
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L11070724

August 3, 2011

Report Number:

Report Date  :

3 of

Microbac Laboratories Inc.

6

 Percent Solids
Analyte Qual

1.001.0090.5
ResultCAS. Number

10-02-6

L11070724-07Sample Number: BAL001Instrument:

B1.371474-0126File ID:
07/28/2011Run Date:Analyst:

Cal Date:
10:10Workgroup Number:

Matrix: Analytical Method:Soil
1107-SO-SB06  (4 TO 5)Client ID:

Sample Tag:01
Dilution:

Units:

WG371474
D2216-90
JDH
1
weight %

Collect Date:07/20/2011 13:20

Prep Method:D2216-90 07/28/2011 10:10Prep Date:

RL MDL

NONEPrePrep Method:
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L11070724

August 3, 2011

Report Number:

Report Date  :

4 of

Microbac Laboratories Inc.

6

 Percent Solids
Analyte Qual

1.001.0092.4
ResultCAS. Number

10-02-6

L11070724-08Sample Number: BAL001Instrument:

B1.371474-0127File ID:
07/28/2011Run Date:Analyst:

Cal Date:
10:10Workgroup Number:

Matrix: Analytical Method:Soil
1107-SO-SB06  (10.2 TO 10.Client ID:

Sample Tag:01
Dilution:

Units:

WG371474
D2216-90
JDH
1
weight %

Collect Date:07/20/2011 13:40

Prep Method:D2216-90 07/28/2011 10:10Prep Date:

RL MDL

NONEPrePrep Method:
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L11070724

August 3, 2011

Report Number:

Report Date  :

5 of

Microbac Laboratories Inc.

6

 Percent Solids
Analyte Qual

1.001.0084.2
ResultCAS. Number

10-02-6

L11070724-09Sample Number: BAL001Instrument:

B1.371474-0128File ID:
07/28/2011Run Date:Analyst:

Cal Date:
10:10Workgroup Number:

Matrix: Analytical Method:Soil
1107-SO-SB06  (20 TO 21)-1Client ID:

Sample Tag:01
Dilution:

Units:

WG371474
D2216-90
JDH
1
weight %

Collect Date:07/20/2011 17:10

Prep Method:D2216-90 07/28/2011 10:10Prep Date:

RL MDL

NONEPrePrep Method:
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L11070724

August 3, 2011

Report Number:

Report Date  :

6 of

Microbac Laboratories Inc.

6

 Percent Solids
Analyte Qual

1.001.0083.2
ResultCAS. Number

10-02-6

L11070724-10Sample Number: BAL001Instrument:

B1.371474-0129File ID:
07/28/2011Run Date:Analyst:

Cal Date:
10:10Workgroup Number:

Matrix: Analytical Method:Soil
1107-SO-SB06  (20 TO 21)Client ID:

Sample Tag:01
Dilution:

Units:

WG371474
D2216-90
JDH
1
weight %

Collect Date:07/20/2011 17:10

Prep Method:D2216-90 07/28/2011 10:10Prep Date:

RL MDL

NONEPrePrep Method:
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Example Percent Solids Calculations

1.0 Calculating the percent solids of a sample.

%Solids =
WT3−WT1
WT2−WT1

× F

Where:
WT1 = Weight, in grams, of the empty container 1.30 g
WT2 = Weight, in grams, of the container and wet sample 21.274 g
WT3 = Weight, in grams, of the container and dried sample 5.21 g
F = Factor to get units as percent weight 100

%Solids = Percent solids present in sample. 19.58%

2.0 Calculating the percent moisture of a sample.

% Moisture = 100 - % Solids from 1.0 calculation
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PERCENT SOLIDS

PERCENT_SOLIDS - Modified 04/24/2008
          PDF ID:
Report generated:

07/28/2011 10:15

Microbac Laboratories Inc.

2093446

L11070448-01

L11070598-52

L11070598-53

L11070598-55

L11070598-56

L11070598-57

L11070658-05

L11070658-50

L11070658-51

L11070666-01

L11070724-05

L11070724-06

L11070724-07

L11070724-08

L11070724-09

L11070724-10

L11070731-01

L11070732-01

L11070771-01

L11070771-02

L11070776-01

L11070776-02

L11070780-01

L11070781-01

L11070781-02

L11070782-01

L11070804-01

L11070804-02

L11070804-03

WG371474-01

WG371474-02

WG371474-03

WG371474-04

SAMPLE NUMBER WET WT 2EMPTY PAN WT 1 DRY WT 3A DRY WT 3B DRY WT 3C

1.29

1.31

1.3

1.29

1.28

1.28

1.29

1.29

1.3

1.31

1.29

1.28

1.29

1.29

1.3

1.29

1.29

1.3

1.31

1.31

1.3

1.31

1.32

1.31

1.31

1.31

1.33

1.31

1.29

1.29

1.29

1.28

1.3

20.9

20.27

26.77

40.2

27.54

22.47

29.64

26.9

18.81

19.29

18

21.28

21.72

21.29

11.27

27.71

28.35

21.68

26.06

24.77

26.98

23.77

23.91

26.25

19.21

18.83

29.88

29.16

20.6

20.9

27.71

19.5

19.27

15.5

18.39

19.67

31.05

23.54

19.55

26.68

24.07

16.67

4.8

16.85

17.46

19.78

19.76

9.69

23.28

23.87

20.41

26.04

24.72

26.95

23.77

23.9

26.09

19.1

18.76

29.76

29.04

20.06

15.5

23.28

13.74

16.22

PERCENT SOLID

72.46

90.08

72.12

76.48

84.77

86.22

89.56

88.95

87.78

19.41

93.12

80.90

90.50

92.35

84.15

83.23

83.44

93.77

99.92

99.79

99.88

100.0

99.96

99.36

99.39

99.60

99.58

99.57

97.20

72.46

83.23

68.39

83.03

Analyst:

27.54

16.77

31.61

16.97

PERCENT MOISTURE

WG371474 ADT(on):07/27/2011 13:15Analyst:JDHWorkgroup (AAB#):

D2216-90Method:

SOP:K0003 Rev:11

Instrument:BAL001 ADT(off):07/28/2011 10:10
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3.0 Attachments
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Microbac Laboratories Inc.
Analyst Listing
August 3, 2011

ADC - ANTHONY D. CANTER AJF - AMANDA J. FICKIESEN ALB - ANNIE L. BROWN
ALV - AMY L. VALENTINE AML - TONY M. LONG AZH - AFTER HOURS
BLG - BRENDA L. GREENWALT BRG - BRENDA R. GREGORY CAA - CASSIE A. AUGENSTEIN
CAF - CHERYL A. FLOWERS CEB - CHAD E. BARNES CLC - CHRYS L. CRAWFORD
CLW - CHARISSA L. WINTERS CPD - CHAD P. DAVIS CS - CODY M. STRAHLER
CSH - CHRIS S. HILL DDE - DEBRA D. ELLIOTT DEV - DAVID E. VANDENBERG
DGB - DOUGLAS G. BUTCHER DHG - DEBORAH H. GRIFFITHS DIH - DEANNA I. HESSON
DLB - DAVID L. BUMGARNER DLP - DOROTHY L. PAYNE DLR - DIANNA L. RAUCH
DSM - DAVID S. MOSSOR ECL - ERIC C. LAWSON EDL - ERIN D. LONG
ERP - ERIN R. PORTER FJB - FRANCES J. BOLDEN HAV - HEMA VILASAGAR
HJR - HOLLY J. REED JAL - JOHN A. LENT JBK - JEREMY B. KINNEY
JDH - JUSTIN D. HESSON JKT - JANE K. THOMPSON JLL - JOHN L. LENT
JWR - JOHN W. RICHARDS JWS - JACK W. SHEAVES JYH - JI Y. HU
KEB - KATIE E. BARNES KHR - KIM H. RHODES KRA - KATHY R. ALBERTSON
LKN - LINDA K. NEDEFF LSB - LESLIE S. BUCINA MDA - MIKE D. ALBERTSON
MDC - MIKE D. COCHRAN MES - MARY E. SCHILLING MMB - MAREN M. BEERY
MRT - MICHELLE R. TAYLOR MSW - MATT S. WILSON PDM - PIERCE D. MORRIS
PWD - PAUL W. DENT RAH - ROY A. HALSTEAD REK - BOB E. KYER
RLB - BOB BUCHANAN RLK - ROBIN L. KLINGER RWC - RODNEY W. CAMPBELL
SJP - SUZANNE J. PAUGH SLM - STEPHANIE L. MOSSBURG SLP - SHERI L. PFALZGRAF
TIP - TAE I. PARRISH TMB - TIFFANY M. BAILEY TMM - TAMMY M. MORRIS
VC - VICKI COLLIER WJB - WILL J. BEASLEY WTD - WADE T. DELONG
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List of Valid Qualifiers
August    03, 2011

Qualkey: STD_ND=U

Microbac Laboratories Inc.

Qualifier Description

*
+
<
>
A
B

B1
B3
C

CG
DL
E

EDL
EMPC
F, S
FL
H1
I
J

J,B
J,P
J,S
L
L1
L2
M
N

NA
ND, L
ND, S

NF
NFL
NI
NR
NS
P
Q

QNS
RA
RE
S

SMI
SP
TIC

TNTC
U
UJ
W
X

X, S
Z

Surrogate or spike compound out of range
Correlation coefficient for the MSA is less than 0.995
Result is less than the associated numerical value.
Result is greater than the associated numerical value.
See the report narrative
Analyte present in method blank
Target analyte detected in method blank at or above the method reporting limit
Target analyte detected in calibration blank at or above the method reporting limit
Confirmed by GC/MS
Confluent growth
Surrogate or spike compound was diluted out
Estimated concentration due to sample matrix interference
Elevated sample reporting limits, presence of non-target analytes
Estimated Maximum Possible Concentration
Estimated result below quantitation limit; method of standard additions(MSA)
Free Liquid
Sample analysis performed past holding time.
Semiquantitative result (out of instrument calibration range)
The analyte was positively identified, but the quantitation was below the RL
Analyte detected in both the method blank and sample above the MDL.
Estimate; columns don't agree to within 40%
Estimated concentration; analyzed by method of standard addition (MSA)
Sample reporting limits elevated due to matrix interference
The associated blank spike (LCS) recovery was above the laboratory acceptance limits.
The associated blank spike (LCS) recovery was below the laboratory acceptance limits.
Matrix effect; the concentration is an estimate due to matrix effect.
Tentatively identified compound(TIC)
Not applicable
Not detected; sample reporting limit (RL) elevated due to interference
Not detected; analyzed by method of standard addition (MSA)
Not found by library search
No free liquid
Non-ignitable
Analyte is not required to be analyzed
Not spiked
Concentrations >40% difference between the two GC columns
One or more quality control criteria failed. See narrative.
Quantity of sample not sufficient to perform analysis
Reanalysis confirms reported results
Reanalysis confirms sample matrix interference
Analyzed by method of standard addition (MSA)
Sample matrix interference on surrogate
Reported results are for spike compounds only
Library Search Compound
Too numerous to count
Not detected at or above adjusted sample detection limit
Undetected; the MDL and RL are estimated due to quality control discrepancies.
Post-digestion spike for furnace AA out of control limits
Exceeds regulatory limit
Exceeds regulatory limit; method of standard additions (MSA)
Cannot be resolved from isomer - see below

***Special Notes for Organic Analytes
1.  Acrolein and acrylonitrile by method 624 are semi-quantitative screens only.
2.  1,2-Diphenylhydrazine is unstable and is reported as azobenzene.
3.  N-nitrosodiphenylamine cannot be separated from diphenylamine.
4.  3-Methylphenol and 4-Methylphenol are unresolvable compounds.
5.  m-Xylene and p-Xylene are unresolvable compounds.
6.  The reporting limits for Appendix II/IX compounds by method 8270 are based on EPA estimated PQLs referenced in 40 CFR Part 264,
Appendix IX.  They are not always achievable for every compound and are matrix dependent.
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Internal Chain of Custody Report

Login:

Account:

Project:

Samples:

Due Date:

L11070724

2191

2191.012

12

02-AUG-2011

A1 - Sample Archive (COLD)
A2 - Sample Archive (AMBIENT)
F1 - Volatiles Freezer in Login
V1 - Volatiles Refrigerator in Login
W1 - Walkin Cooler in Login

Microbac Laboratories Inc.

L11070724-01

L11070724-01

860594

860595

Samplenum

Samplenum

Container ID

Container ID

1

2

3

1

2

Bottle:

Bottle:

Bottle:

Bottle:

Bottle:

1

2

1

2

1

2

1

2

3

4

1

2

LOGIN

ANALYZ

LOGIN

ANALYZ

LOGIN

ANALYZ

LOGIN

PREP

DISP

ANALYZ*

LOGIN

STORE

COOLER

V1

COOLER

V1

COOLER

V1

COOLER

W1

EXT

EXT

COOLER

W1

V1

ORG4

V1

ORG4

V1

ORG4

W1

EXT

DISP

SEMI

W1

A1

22-JUL-2011 16:17

25-JUL-2011 08:40

22-JUL-2011 16:17

25-JUL-2011 08:40

22-JUL-2011 16:17

25-JUL-2011 08:40

22-JUL-2011 16:17

26-JUL-2011 06:35

27-JUL-2011 07:02

27-JUL-2011 08:46

22-JUL-2011 16:17

28-JUL-2011 15:38

RLK

CS

RLK

CS

RLK

CS

RLK

CEB

RB

CAA

RLK

BLG

JKT

JKT

JKT

AZH

RB

CEB

BLG

Seq.

Seq.

Seq.

Seq.

Seq.

Purpose

Purpose

Purpose

Purpose

Purpose

From

From

From

From

From

To

To

To

To

To

Date/Time

Date/Time

Date/Time

Date/Time

Date/Time

Accept

Accept

Accept

Accept

Accept

Relinquish

Relinquish

Relinquish

Relinquish

Relinquish

Products

Products

 8260

 8270

*Sample extract/digestate/leachate

*Sample extract/digestate/leachate
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Internal Chain of Custody Report

Login:

Account:

Project:

Samples:

Due Date:

L11070724

2191

2191.012

12

02-AUG-2011

A1 - Sample Archive (COLD)
A2 - Sample Archive (AMBIENT)
F1 - Volatiles Freezer in Login
V1 - Volatiles Refrigerator in Login
W1 - Walkin Cooler in Login

Microbac Laboratories Inc.

L11070724-02

L11070724-02

860596

860597

Samplenum

Samplenum

Container ID

Container ID

1

2

3

1

2

Bottle:

Bottle:

Bottle:

Bottle:

Bottle:

1

2

1

2

1

2

1

2

3

4

1

2

LOGIN

ANALYZ

LOGIN

ANALYZ

LOGIN

ANALYZ

LOGIN

PREP

DISP

ANALYZ*

LOGIN

STORE

COOLER

V1

COOLER

V1

COOLER

V1

COOLER

W1

EXT

EXT

COOLER

W1

V1

ORG4

V1

ORG4

V1

ORG4

W1

EXT

DISP

SEMI

W1

A1

22-JUL-2011 16:17

25-JUL-2011 08:40

22-JUL-2011 16:17

25-JUL-2011 08:40

22-JUL-2011 16:17

25-JUL-2011 08:40

22-JUL-2011 16:17

26-JUL-2011 06:35

27-JUL-2011 07:02

27-JUL-2011 08:46

22-JUL-2011 16:17

28-JUL-2011 15:37

RLK

CS

RLK

CS

RLK

CS

RLK

CEB

RB

CAA

RLK

BLG

JKT

JKT

JKT

AZH

RB

CEB

BLG

Seq.

Seq.

Seq.

Seq.

Seq.

Purpose

Purpose

Purpose

Purpose

Purpose

From

From

From

From

From

To

To

To

To

To

Date/Time

Date/Time

Date/Time

Date/Time

Date/Time

Accept

Accept

Accept

Accept

Accept

Relinquish

Relinquish

Relinquish

Relinquish

Relinquish

Products

Products

 8260

 8270

*Sample extract/digestate/leachate

*Sample extract/digestate/leachate
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Internal Chain of Custody Report

Login:

Account:

Project:

Samples:

Due Date:

L11070724

2191

2191.012

12

02-AUG-2011

A1 - Sample Archive (COLD)
A2 - Sample Archive (AMBIENT)
F1 - Volatiles Freezer in Login
V1 - Volatiles Refrigerator in Login
W1 - Walkin Cooler in Login

Microbac Laboratories Inc.

L11070724-03

L11070724-03

L11070724-04

860598

860599

860600

Samplenum

Samplenum

Samplenum

Container ID

Container ID

Container ID

1

2

1

2

1

2

Bottle:

Bottle:

Bottle:

Bottle:

Bottle:

Bottle:

1

2

1

2

1

2

3

4

1

2

1

2

1

2

LOGIN

ANALYZ

LOGIN

ANALYZ

LOGIN

PREP

DISP

ANALYZ*

LOGIN

STORE

LOGIN

ANALYZ

LOGIN

ANALYZ

COOLER

V1

COOLER

V1

COOLER

W1

EXT

EXT

COOLER

W1

COOLER

V1

COOLER

V1

V1

ORG4

V1

ORG4

W1

EXT

DISP

SEMI

W1

A1

V1

ORG4

V1

ORG4

22-JUL-2011 16:17

25-JUL-2011 08:40

22-JUL-2011 16:17

25-JUL-2011 08:41

22-JUL-2011 16:17

26-JUL-2011 06:35

27-JUL-2011 07:02

27-JUL-2011 08:46

22-JUL-2011 16:17

28-JUL-2011 15:38

22-JUL-2011 16:17

25-JUL-2011 08:41

22-JUL-2011 16:17

25-JUL-2011 08:41

RLK

CS

RLK

CS

RLK

CEB

RB

CAA

RLK

BLG

RLK

CS

RLK

CS

JKT

JKT

AZH

RB

CEB

BLG

JKT

JKT

Seq.

Seq.

Seq.

Seq.

Seq.

Seq.

Purpose

Purpose

Purpose

Purpose

Purpose

Purpose

From

From

From

From

From

From

To

To

To

To

To

To

Date/Time

Date/Time

Date/Time

Date/Time

Date/Time

Date/Time

Accept

Accept

Accept

Accept

Accept

Accept

Relinquish

Relinquish

Relinquish

Relinquish

Relinquish

Relinquish

Products

Products

Products

 8260

 8270

 8260

*Sample extract/digestate/leachate

*Sample extract/digestate/leachate
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Internal Chain of Custody Report

Login:

Account:

Project:

Samples:

Due Date:

L11070724

2191

2191.012

12

02-AUG-2011

A1 - Sample Archive (COLD)
A2 - Sample Archive (AMBIENT)
F1 - Volatiles Freezer in Login
V1 - Volatiles Refrigerator in Login
W1 - Walkin Cooler in Login

Microbac Laboratories Inc.

L11070724-04

L11070724-04

860601

860602

Samplenum

Samplenum

Container ID

Container ID

1

2

1

2

Bottle:

Bottle:

Bottle:

Bottle:

1

2

3

4

1

2

1

2

3

4

1

2

LOGIN

PREP

DISP

ANALYZ*

LOGIN

STORE

LOGIN

PREP

DISP

ANALYZ*

LOGIN

STORE

COOLER

W1

EXT

EXT

COOLER

W1

COOLER

W1

EXT

EXT

COOLER

W1

W1

EXT

DISP

SEMI

W1

A1

W1

EXT

DISP

SEMI

W1

A1

22-JUL-2011 16:17

26-JUL-2011 06:35

27-JUL-2011 07:02

27-JUL-2011 08:46

22-JUL-2011 16:17

28-JUL-2011 15:35

22-JUL-2011 16:17

27-JUL-2011 10:02

28-JUL-2011 06:50

28-JUL-2011 08:16

22-JUL-2011 16:17

28-JUL-2011 15:38

RLK

CEB

RB

CAA

RLK

BLG

RLK

CEB

RB

ECL

RLK

BLG

AZH

RB

CEB

BLG

RLK

RB

CEB

BLG

Seq.

Seq.

Seq.

Seq.

Purpose

Purpose

Purpose

Purpose

From

From

From

From

To

To

To

To

Date/Time

Date/Time

Date/Time

Date/Time

Accept

Accept

Accept

Accept

Relinquish

Relinquish

Relinquish

Relinquish

Products

Products

 8270

 8082

*Sample extract/digestate/leachate

*Sample extract/digestate/leachate

*Sample extract/digestate/leachate

*Sample extract/digestate/leachate
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Internal Chain of Custody Report

Login:

Account:

Project:

Samples:

Due Date:

L11070724

2191

2191.012

12

02-AUG-2011

A1 - Sample Archive (COLD)
A2 - Sample Archive (AMBIENT)
F1 - Volatiles Freezer in Login
V1 - Volatiles Refrigerator in Login
W1 - Walkin Cooler in Login

Microbac Laboratories Inc.

L11070724-05

L11070724-06

L11070724-07

860603

860604

860605

Samplenum

Samplenum

Samplenum

Container ID

Container ID

Container ID

1

1

1

Bottle:

Bottle:

Bottle:

1

2

3

4

5

6

1

2

3

4

5

6

1

2

3

4

5

6

LOGIN

PREP

STORE

ANALYZ

ANALYZ*

ANALYZ

LOGIN

PREP

STORE

ANALYZ

ANALYZ*

ANALYZ

LOGIN

PREP

STORE

ANALYZ

ANALYZ*

ANALYZ

COOLER

W1

EXT

W1

EXT

WET

COOLER

W1

EXT

W1

EXT

WET

COOLER

W1

EXT

W1

EXT

WET

W1

EXT

W1

WET

SEMI

W1

W1

EXT

W1

WET

SEMI

W1

W1

EXT

W1

WET

SEMI

W1

22-JUL-2011 16:17

26-JUL-2011 06:43

26-JUL-2011 13:06

27-JUL-2011 11:09

27-JUL-2011 12:18

29-JUL-2011 09:42

22-JUL-2011 16:17

26-JUL-2011 06:43

26-JUL-2011 13:06

27-JUL-2011 11:09

27-JUL-2011 12:18

29-JUL-2011 09:41

22-JUL-2011 16:17

26-JUL-2011 06:43

26-JUL-2011 13:06

27-JUL-2011 11:09

27-JUL-2011 12:18

29-JUL-2011 09:41

RLK

CEB

JKT

JDH

ECL

RLK

RLK

CEB

JKT

JDH

ECL

RLK

RLK

CEB

JKT

JDH

ECL

RLK

AZH

CEB

RLK

CEB

JDH

AZH

CEB

RLK

CEB

JDH

AZH

CEB

RLK

CEB

JDH

Seq.

Seq.

Seq.

Purpose

Purpose

Purpose

From

From

From

To

To

To

Date/Time

Date/Time

Date/Time

Accept

Accept

Accept

Relinquish

Relinquish

Relinquish

Products

Products

Products

 PCT-S

 PCT-S

 PCT-S

*Sample extract/digestate/leachate

*Sample extract/digestate/leachate

*Sample extract/digestate/leachate
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Internal Chain of Custody Report

Login:

Account:

Project:

Samples:

Due Date:

L11070724

2191

2191.012

12

02-AUG-2011

A1 - Sample Archive (COLD)
A2 - Sample Archive (AMBIENT)
F1 - Volatiles Freezer in Login
V1 - Volatiles Refrigerator in Login
W1 - Walkin Cooler in Login

Microbac Laboratories Inc.

L11070724-08

L11070724-09

L11070724-10

860606

860607

860608

Samplenum

Samplenum

Samplenum

Container ID

Container ID

Container ID

1

1

1

Bottle:

Bottle:

Bottle:

1

2

3

4

5

6

1

2

3

4

5

6

1

2

3

4

5

6

LOGIN

PREP

STORE

ANALYZ

ANALYZ*

ANALYZ

LOGIN

PREP

STORE

ANALYZ

ANALYZ*

ANALYZ

LOGIN

PREP

STORE

ANALYZ

ANALYZ*

ANALYZ

COOLER

W1

EXT

W1

EXT

WET

COOLER

W1

EXT

W1

EXT

WET

COOLER

W1

EXT

W1

EXT

WET

W1

EXT

W1

WET

SEMI

W1

W1

EXT

W1

WET

SEMI

W1

W1

EXT

W1

WET

SEMI

W1

22-JUL-2011 16:17

26-JUL-2011 06:43

26-JUL-2011 13:06

27-JUL-2011 11:09

27-JUL-2011 12:18

29-JUL-2011 09:42

22-JUL-2011 16:17

26-JUL-2011 06:43

26-JUL-2011 13:06

27-JUL-2011 11:09

27-JUL-2011 12:18

29-JUL-2011 09:42

22-JUL-2011 16:17

26-JUL-2011 06:43

26-JUL-2011 13:06

27-JUL-2011 11:09

27-JUL-2011 12:18

29-JUL-2011 09:42

RLK

CEB

JKT

JDH

ECL

RLK

RLK

CEB

JKT

JDH

ECL

RLK

RLK

CEB

JKT

JDH

ECL

RLK

AZH

CEB

RLK

CEB

JDH

AZH

CEB

RLK

CEB

JDH

AZH

CEB

RLK

CEB

JDH

Seq.

Seq.

Seq.

Purpose

Purpose

Purpose

From

From

From

To

To

To

Date/Time

Date/Time

Date/Time

Accept

Accept

Accept

Relinquish

Relinquish

Relinquish

Products

Products

Products

 PCT-S

 PCT-S

 PCT-S

*Sample extract/digestate/leachate

*Sample extract/digestate/leachate

*Sample extract/digestate/leachate
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Internal Chain of Custody Report

Login:

Account:

Project:

Samples:

Due Date:

L11070724

2191

2191.012

12

02-AUG-2011

A1 - Sample Archive (COLD)
A2 - Sample Archive (AMBIENT)
F1 - Volatiles Freezer in Login
V1 - Volatiles Refrigerator in Login
W1 - Walkin Cooler in Login

Microbac Laboratories Inc.

L11070724-11

L11070724-12

860609

860610

Samplenum

Samplenum

Container ID

Container ID

1

2

1

Bottle:

Bottle:

Bottle:

1

2

3

4

1

2

3

4

5

1

2

LOGIN

PREP

DISP

ANALYZ*

LOGIN

STORE

PREP

DISP

ANALYZ*

LOGIN

ANALYZ

COOLER

W1

EXT

EXT

COOLER

W1

A1

EXT

EXT

COOLER

V1

W1

EXT

DISP

SEMI

W1

A1

EXT

DISP

SEMI

V1

ORG4

22-JUL-2011 16:17

27-JUL-2011 10:02

28-JUL-2011 06:50

28-JUL-2011 08:16

22-JUL-2011 16:17

28-JUL-2011 15:38

01-AUG-2011 08:41

02-AUG-2011 07:18

02-AUG-2011 12:25

22-JUL-2011 16:17

25-JUL-2011 08:41

RLK

CEB

RB

ECL

RLK

BLG

CEB

RB

HAV

RLK

CS

RLK

RB

CEB

BLG

AZH

RB

CEB

JKT

Seq.

Seq.

Seq.

Purpose

Purpose

Purpose

From

From

From

To

To

To

Date/Time

Date/Time

Date/Time

Accept

Accept

Accept

Relinquish

Relinquish

Relinquish

Products

Products

 8082

 8260

*Sample extract/digestate/leachate

*Sample extract/digestate/leachate
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APPENDIX C 

PHOTOGRAPHIC LOG OF SURFACE WATER SAMPLING LOCATIONS 
   



 



 
 

 

 

 

 

 

WOOLEY VALLEY STATIONS 

  



 



Photographic Log

Page 1 of 13

Client: Monsanto Project: Water Sampling

Site Name: Ballard Mine Site Location: Wooley Valley Drainage

Photograph ID: 1

Photo Location:
MST088: Wooley Valley
Creek at Blackfoot River,
Spring Conditions

Direction:
Upstream

Survey Date:
5/8/2008

Comments:

Photograph ID: 2

Photo Location:
MST088: Wooley Valley
Creek at Blackfoot River,
Fall Conditions

Direction:
Downstream

Survey Date:
9/9/2004

Comments:



Photographic Log

Page 2 of 13

Client: Monsanto Project: Water Sampling

Site Name: Ballard Mine Site Location: Wooley Valley Drainage

Photograph ID: 3

Photo Location:
MST089: Wooley Valley
Creek, below North Fork
Wooley Valley Creek,
Spring Conditions

Direction:
Upstream

Survey Date:
5/13/2010

Comments:
Note that the year on the
photo is incorrect. This was
taken in 2010.

Photograph ID: 4

Photo Location:
MST089: Wooley Valley
Creek, below North Fork
Wooley Valley Creek, Fall
Conditions

Direction:
Unknown

Survey Date:
11/5/2010

Comments:



Photographic Log

Page 3 of 13

Client: Monsanto Project: Water Sampling

Site Name: Ballard Mine Site Location: Wooley Valley Drainage

Photograph ID: 5

Photo Location:
MST090: Wooley Valley
Creek, above North Fork
Wooley Valley Creek,
Spring Conditions

Direction:
Upstream

Survey Date:
5/13/2010

Comments:
Note that the year on the
photo is incorrect. This was
taken in 2010.

Photograph ID: 6

Photo Location:
MST090: Wooley Valley
Creek, above North Fork
Wooley Valley Creek, Fall
Conditions

Direction:
Downstream

Survey Date:
9/9/2004

Comments:



Photographic Log

Page 4 of 13

Client: Monsanto Project: Water Sampling

Site Name: Ballard Mine Site Location: Wooley Valley Drainage

Photograph ID: 7

Photo Location:
MST092: North Fork
Wooley Valley Creek,
above Wooley Valley
Creek, Spring Conditions

Direction:
Upstream

Survey Date:
5/13/2010

Comments:
Note that the year on the
photo is incorrect. This was
taken in 2010.

Photograph ID: 8

Photo Location:
MST092: North Fork
Wooley Valley Creek,
above Wooley Valley
Creek, Fall Conditions

Direction:
Upstream

Survey Date:
9/9/2004

Comments:



Photographic Log

Page 5 of 13

Client: Monsanto Project: Water Sampling

Site Name: Ballard Mine Site Location: Wooley Valley Drainage

Photograph ID: 9

Photo Location:
MST093: North Fork
Wooley Valley Creek,
above Ballard Mine, Spring
Conditions

Direction:
Downstream

Survey Date:
5/13/2010

Comments:
Note that the year on the
photo is incorrect. This was
taken in 2010.

Photograph ID: 10

Photo Location:
MST093: North Fork
Wooley Valley Creek,
above Ballard Mine, Fall
Conditions

Direction:
Upstream

Survey Date:
11/4/2010

Comments:



Photographic Log

Page 6 of 13

Client: Monsanto Project: Water Sampling

Site Name: Ballard Mine Site Location: Wooley Valley Drainage

Photograph ID: 11

Photo Location:
MST094: Spring-fed trib. #1
of N, Fork Wooley Valley
Cr., below Ballard Mine

Direction:
Upstream

Survey Date:
5/13/2010

Comments:
Note that the year on the
photo is incorrect. This was
taken in 2010.

Photograph ID: 12

Photo Location:
MST095: Spring-Fed
Tributary #2 of North
Wooley Valley Creek Below
Ballard, Spring Conditions

Direction:
Downstream

Survey Date:
5/13/2010

Comments:
Note that the year on the
photo is incorrect. This was
taken in 2010.



Photographic Log

Page 7 of 13

Client: Monsanto Project: Water Sampling

Site Name: Ballard Mine Site Location: Wooley Valley Drainage

Photograph ID: 13

Photo Location:
MST095: Spring-Fed
Tributary #2 of North
Wooley Valley Creek Below
Ballard, Fall Conditions

Direction:
Downstream

Survey Date:
11/4/2010

Comments:

Photograph ID: 14

Photo Location:
MST096: Tributary to
Wooley Valley Creek

Direction:
Unknown

Survey Date:
5/31/2009

Comments:



Photographic Log

Page 8 of 13

Client: Monsanto Project: Water Sampling

Site Name: Ballard Mine Site Location: Wooley Valley Drainage

Photograph ID: 15

Photo Location:
MST272: Wooley Valley
Creek Upstream of
Loadout Creek, Spring
Conditions

Direction:
Downstream

Survey Date:
7/8/2010

Comments:

Photograph ID: 16

Photo Location:
MST272: Wooley Valley
Creek Upstream of
Loadout Creek, Fall
Conditions

Direction:
Downstream

Survey Date:
9/1/2010

Comments:



Photographic Log

Page 9 of 13

Client: Monsanto Project: Water Sampling

Site Name: Ballard Mine Site Location: Wooley Valley Drainage

Photograph ID: 17

Photo Location:
MST273: Wooley Valley
Creek Upstream of Pond
Downstream of MST089,
Spring Conditions

Direction:
Downstream

Survey Date:
4/14/2004

Comments:

Photograph ID: 18

Photo Location:
MST273: Wooley Valley
Creek Upstream of Pond
Downstream of MST089,
Fall Conditions

Direction:
Downstream

Survey Date:
9/1/2010

Comments:



Photographic Log

Page 10 of 13

Client: Monsanto Project: Water Sampling

Site Name: Ballard Mine Site Location: Wooley Valley Drainage

Photograph ID: 19

Photo Location:
MSG004: Ballard Mine,
Holmgren Spring, Spring
Conditions

Direction:
Downstream

Survey Date:
5/17/2010

Comments:
Note that the year on the
photo is incorrect. This was
taken in 2010.

Photograph ID: 20

Photo Location:
MSG004: Ballard Mine,
Holmgren Spring, Fall
Conditions

Direction:
Downstream

Survey Date:
9/15/2004

Comments:



Photographic Log

Page 11 of 13

Client: Monsanto Project: Water Sampling

Site Name: Ballard Mine Site Location: Wooley Valley Drainage

Photograph ID: 21

Photo Location:
MSG005: Ballard Mine,
Cattle Spring, Spring
Conditions

Direction:
Across flow direction

Survey Date:
5/17/2010

Comments:
Note that the year on the
photo is incorrect. This was
taken in 2010.

Photograph ID: 22

Photo Location:
MSG005: Ballard Mine,
Cattle Spring, Fall
Conditions

Direction:
Across flow direction

Survey Date:
9/15/2004

Comments:



Photographic Log

Page 12 of 13

Client: Monsanto Project: Water Sampling

Site Name: Ballard Mine Site Location: Wooley Valley Drainage

Photograph ID: 23

Photo Location:
MSG006: Ballard Mine,
Southeast Spring, Spring
Conditions

Direction:
Upstream

Survey Date:
5/30/2009

Comments:

Photograph ID: 24

Photo Location:
MSG006: Ballard Mine,
Southeast Spring, Fall
Conditions

Direction:
Upstream

Survey Date:
9/15/2004

Comments:



Photographic Log

Page 13 of 13

Client: Monsanto Project: Water Sampling

Site Name: Ballard Mine Site Location: Wooley Valley Drainage

Photograph ID: 25

Photo Location:
MSG007: Ballard Mine,
South of Southeast Spring,
Spring Conditions

Direction:
Upstream

Survey Date:
5/17/2010

Comments:
Note that the year on the
photo is incorrect. This was
taken in 2010.

Photograph ID: 26

Photo Location:
MSG007: Ballard Mine,
South of Southeast Spring,
Fall Conditions

Direction:
Downstream

Survey Date:
9/14/2007

Comments:



 



 

 

 

 

 

 

LONG VALLEY CREEK STATIONS 

  



 



Photographic Log

Page 1 of 4

Client: Monsanto Project: Water Sampling

Site Name: Ballard Mine Site Location: Long Valley Creek Drainage

Photograph ID: 1

Photo Location:
MST050: Long Valley
Creek Below Mine, Spring
Conditions

Direction:
Downstream

Survey Date:
5/14/2010

Comments:
Note that the year on the
photo is incorrect. This was
taken in 2010.

Photograph ID: 2

Photo Location:
MST050: Long Valley
Creek Below Mine, Fall
Conditions

Direction:
Upstream

Survey Date:
9/8/2007

Comments:



Photographic Log

Page 2 of 4

Client: Monsanto Project: Water Sampling

Site Name: Ballard Mine Site Location: Long Valley Creek Drainage

Photograph ID: 3

Photo Location:
MST270: Long Valley
Creek Downstream of
MST050, Spring Conditions

Direction:
Upstream

Survey Date:
4/7/2004

Comments:

Photograph ID: 4

Photo Location:
MST270: Long Valley
Creek Downstream of
MST050, Fall Conditions

Direction:
Downstream

Survey Date:
9/10/2004

Comments:



Photographic Log

Page 3 of 4

Client: Monsanto Project: Water Sampling

Site Name: Ballard Mine Site Location: Long Valley Creek Drainage

Photograph ID: 5

Photo Location:
MST271: Long Valley
Creek Below East Fork

Direction:
Upstream

Survey Date:
4/7/2004

Comments:

Photograph ID: 6

Photo Location:
MST277: Spring-Fed
Tributary to Lone Pine
Creek, Spring Conditions

Direction:
Downstream

Survey Date:
5/23/2008

Comments:



Photographic Log

Page 4 of 4

Client: Monsanto Project: Water Sampling

Site Name: Ballard Mine Site Location: Long Valley Creek Drainage

Photograph ID: 7

Photo Location:
MST277: Spring-Fed
Tributary to Lone Pine
Creek, Fall Conditions

Direction:
Unknown

Survey Date:
9/1/2010

Comments:



 

 

 

 

 

 

SOUTHWEST BALLARD STATIONS 

  



 



Photographic Log

Page 1 of 5

Client: Monsanto Project: Water Sampling

Site Name: Ballard Mine Site Location: Southwest Ballard Drainages
(to Blackfoot River)

Photograph ID: 1

Photo Location:
MST066: Creek for
Southwest Mine Above
River, Spring Conditions

Direction:
Upstream

Survey Date:
5/14/2010

Comments:
Note that the year on the
photo is incorrect. This was
taken in 2010.

Photograph ID: 2

Photo Location:
MST066: Creek for
Southwest Mine Above
River, Fall Conditions

Direction:
Upstream

Survey Date:
9/14/2007

Comments:



Photographic Log

Page 2 of 5

Client: Monsanto Project: Water Sampling

Site Name: Ballard Mine Site Location: Southwest Ballard Drainages
(to Blackfoot River)

Photograph ID: 3

Photo Location:
MST067: Southwest
Ballard Mine Creek
Headwater, Spring
Conditions

Direction:
Downstream

Survey Date:
5/14/2010

Comments:
Note that the year on the
photo is incorrect. This was
taken in 2010.

Photograph ID: 4

Photo Location:
MST067: Southwest
Ballard Mine Creek
Headwater, Fall Conditions

Direction:
Upstream

Survey Date:
9/16/2008

Comments:



Photographic Log

Page 3 of 5

Client: Monsanto Project: Water Sampling

Site Name: Ballard Mine Site Location: Southwest Ballard Drainages
(to Blackfoot River)

Photograph ID: 5

Photo Location:
MST068: West Fork Creek
from Southwest Mine,
Spring Conditions

Direction:
Downstream

Survey Date:
5/9/2007

Comments:

Photograph ID: 6

Photo Location:
MST068: West Fork Creek
from Southwest Mine, Fall
Conditions

Direction:
Upstream

Survey Date:
9/16/2008

Comments:



Photographic Log

Page 4 of 5

Client: Monsanto Project: Water Sampling

Site Name: Ballard Mine Site Location: Southwest Ballard Drainages
(to Blackfoot River)

Photograph ID: 7

Photo Location:
MST069: Creek from
South-southwest Corner of
Ballard Mine, Spring
Conditions

Direction:
Upstream

Survey Date:
5/13/2009

Comments:
Note that the year on the
photo is incorrect. This was
taken in 2010.

Photograph ID: 8

Photo Location:
MST069: Creek from
South-southwest Corner of
Ballard Mine, Fall
Conditions

Direction:
Upstream

Survey Date:
9/21/2009

Comments:



Photographic Log

Page 5 of 5

Client: Monsanto Project: Water Sampling

Site Name: Ballard Mine Site Location: Southwest Ballard Drainages
(to Blackfoot River)

Photograph ID: 9

Photo Location:
MST278: East Fork of
Short Creek, Spring
Conditions

Direction:
Downstream

Survey Date:
4/10/2007

Comments:

Photograph ID: 10

Photo Location:
MST278: East Fork of
Short Creek, Fall
Conditions

Direction:
Upstream

Survey Date:
9/16/2008

Comments:



 



 

 

 

 

 

 

MINE AREA STATIONS 

  



 



Photographic Log

Page 1 of 10

Client: Monsanto Project: Water Sampling

Site Name: Ballard Mine Site Location: Within Mine Area

Photograph ID: 1

Photo Location:
MSG003: Garden Hose
Spring, Spring Conditions

Direction:
Across stream

Survey Date:
5/13/2006

Comments:

Photograph ID: 2

Photo Location:
MSG003: Garden Hose
Spring, Fall Conditions

Direction:
Across Stream

Survey Date:
9/16/2008

Comments:



Photographic Log

Page 2 of 10

Client: Monsanto Project: Water Sampling

Site Name: Ballard Mine Site Location: Within Mine Area

Photograph ID: 3

Photo Location:
MDS030: Pit #2 Upper
Seep, Spring Conditions

Direction:
Upstream

Survey Date:
5/13/2006

Comments:

Photograph ID: 4

Photo Location:
MDS030: Pit #2 Upper
Seep, Fall Conditions

Direction:
Upstream

Survey Date:
9/14/2010

Comments:



Photographic Log

Page 3 of 10

Client: Monsanto Project: Water Sampling

Site Name: Ballard Mine Site Location: Within Mine Area

Photograph ID: 5

Photo Location:
MDS031: Pit #2 Lower
Seep South, Spring
Conditions

Direction:
Upstream

Survey Date:
5/10/2007

Comments:

Photograph ID: 6

Photo Location:
MDS031: Pit #2 Lower
Seep South, Fall
Conditions

Direction:
Upstream

Survey Date:
9/16/2008

Comments:



Photographic Log

Page 4 of 10

Client: Monsanto Project: Water Sampling

Site Name: Ballard Mine Site Location: Within Mine Area

Photograph ID: 7

Photo Location:
MDS032: Pit #2 Lower
Seep North, Spring
Conditions

Direction:
Upstream

Survey Date:
5/10/2007

Comments:

Photograph ID: 8

Photo Location:
MDS032: Pit #2 Lower
Seep North, Fall Conditions

Direction:
Unknown

Survey Date:
9/17/2008

Comments:



Photographic Log

Page 5 of 10

Client: Monsanto Project: Water Sampling

Site Name: Ballard Mine Site Location: Within Mine Area

Photograph ID: 9

Photo Location:
MDS033: Goat Seep,
Spring Conditions

Direction:
Downstream

Survey Date:
5/10/2007

Comments:

Photograph ID: 10

Photo Location:
MDS033: Goat Seep, Fall
Conditions

Direction:
Upstream

Survey Date:
9/16/2008

Comments:



Photographic Log

Page 6 of 10

Client: Monsanto Project: Water Sampling

Site Name: Ballard Mine Site Location: Within Mine Area

Photograph ID: 11

Photo Location:
MSP010: Dredge Pond,
Spring Conditions

Direction:
Upstream

Survey Date:
5/4/2006

Comments:

Photograph ID: 12

Photo Location:
MSP010: Dredge Pond,
Fall Conditions

Direction:
Upstream

Survey Date:
9/11/2004

Comments:



Photographic Log

Page 7 of 10

Client: Monsanto Project: Water Sampling

Site Name: Ballard Mine Site Location: Within Mine Area

Photograph ID: 13

Photo Location:
MSP011: Upper Elk Pond

Direction:
Unknown

Survey Date:
5/10/2007

Comments:

Photograph ID: 14

Photo Location:
MSP012: Lower Elk Pond,
Spring Conditions

Direction:
Unknown

Survey Date:
5/7/2008

Comments:



Photographic Log

Page 8 of 10

Client: Monsanto Project: Water Sampling

Site Name: Ballard Mine Site Location: Within Mine Area

Photograph ID: 15

Photo Location:
MSP012: Lower Elk Pond,
Fall Conditions

Direction:
Unknown

Survey Date:
9/17/2008

Comments:

Photograph ID: 16

Photo Location:
MSP013: Northeast Pond,
Spring Conditions

Direction:
Upstream

Survey Date:
4/10/2007

Comments:



Photographic Log

Page 9 of 10

Client: Monsanto Project: Water Sampling

Site Name: Ballard Mine Site Location: Within Mine Area

Photograph ID: 17

Photo Location:
MSP013: Northeast Pond,
Fall Conditions

Direction:
Unknown

Survey Date:
9/9/2004

Comments:

Photograph ID: 18

Photo Location:
MSP059: Pit #4 Pond

Direction:
Unknown

Survey Date:
5/10/2007

Comments:



Photographic Log

Page 10 of 10

Client: Monsanto Project: Water Sampling

Site Name: Ballard Mine Site Location: Within Mine Area

Photograph ID: 19

Photo Location:
MSP062: Pit #6 Pond

Direction:
Unknown

Survey Date:
5/7/2008

Comments:



 

 

 

 

 

 

BLACKFOOT RIVER STATIONS 

 



 



Photographic Log

Page 1 of 8

Client: Monsanto Project: Water Sampling

Site Name: Ballard Mine Site Location: On Blackfoot River

Photograph ID: 1

Photo Location:
MST019: River Below
Creek from Ballard Mine,
Spring Conditions

Direction:
Downstream

Survey Date:
5/15/2010

Comments:
Note that the year on the
photo is incorrect. This was
taken in 2010.

Photograph ID: 2

Photo Location:
MST019: River Below
Creek from Ballard Mine,
Fall Conditions

Direction:
Upstream

Survey Date:
9/15/2008

Comments:
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Client: Monsanto Project: Water Sampling

Site Name: Ballard Mine Site Location: On Blackfoot River

Photograph ID: 3

Photo Location:
MST020: River Below State
Land Creek, Spring
Conditions

Direction:
Downstream

Survey Date:
5/13/2008

Comments:

Photograph ID: 4

Photo Location:
MST020: River Below State
Land Creek, Fall
Conditions

Direction:
Upstream

Survey Date:
9/16/2010

Comments:
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Client: Monsanto Project: Water Sampling

Site Name: Ballard Mine Site Location: On Blackfoot River

Photograph ID: 5

Photo Location:
MST021: River Below Trail
Creek, Spring Conditions

Direction:
Upstream

Survey Date:
5/12/2006

Comments:

Photograph ID: 6

Photo Location:
MST021: River Below Trail
Creek, Fall Conditions

Direction:
Upstream

Survey Date:
7/8/2010

Comments:
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Client: Monsanto Project: Water Sampling

Site Name: Ballard Mine Site Location: On Blackfoot River

Photograph ID: 7

Photo Location:
MST022: River Below
Wooley Valley Creek,
Spring Conditions

Direction:
Across stream

Survey Date:
5/12/2006

Comments:

Photograph ID: 8

Photo Location:
MST022: River Below
Wooley Valley Creek, Fall
Conditions

Direction:
Across stream

Survey Date:
9/16/2008

Comments:
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Client: Monsanto Project: Water Sampling

Site Name: Ballard Mine Site Location: On Blackfoot River

Photograph ID: 9

Photo Location:
MST023: River Below Dry
Valley Creek, Spring
Conditions

Direction:
Upstream

Survey Date:
5/11/2006

Comments:

Photograph ID: 10

Photo Location:
MST023: River Below Dry
Valley Creek, Fall
Conditions

Direction:
Across stream

Survey Date:
9/16/2008

Comments:
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Client: Monsanto Project: Water Sampling

Site Name: Ballard Mine Site Location: On Blackfoot River

Photograph ID: 11

Photo Location:
MST230: River Between
MST020 and MST021,
Spring Conditions

Direction:
Upstream

Survey Date:
6/21/2004

Comments:

Photograph ID: 12

Photo Location:
MST230: River Between
MST020 and MST021, Fall
Conditions

Direction:
Downstream

Survey Date:
9/1/2010

Comments:
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Client: Monsanto Project: Water Sampling

Site Name: Ballard Mine Site Location: On Blackfoot River

Photograph ID: 13

Photo Location:
MST231: River Below
Woodall Mountain Creek,
Spring Conditions

Direction:
Upstream

Survey Date:
4/21/2004

Comments:

Photograph ID: 14

Photo Location:
MST231: River Below
Woodall Mountain Creek,
Fall Conditions

Direction:
Upstream

Survey Date:
9/15/2004

Comments:
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Client: Monsanto Project: Water Sampling

Site Name: Ballard Mine Site Location: On Blackfoot River

Photograph ID: 15

Photo Location:
MST232: River Above
Blackfoot Reservoir, Spring
Conditions

Direction:
Downstream

Survey Date:
5/12/2008

Comments:

Photograph ID: 16

Photo Location:
MST232: River Above
Blackfoot Reservoir, Fall
Conditions

Direction:
Downstream

Survey Date:
9/1/2010

Comments:
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SURFACE WATER TREND GRAPHS
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Location ID Constituent First Sample Date
Most Recent 
Sample Date

Number of Samples Percent Non‐Detects
Background 

Concentration 
(mg/l)

Screening Level 
(mg/l)

Average Result1 

(mg/l)
Minimum Result1 

(mg/l)
Maximum1 Result 

(mg/l)

Mann‐Kendall Test 
Result2 

(95% Confidence)

Trend Slope 
(mg/l/year)

Groundwater Locations
BH002 Selenium, Total 5/13/2008 5/13/2008 1 0 0.00278 0.05 0.4 0.4 0.4 ‐‐ ‐‐

BH003 Selenium, Total 5/13/2008 5/13/2008 1 0 0.00278 0.05 0.096 0.096 0.096 ‐‐ ‐‐

BH004 Selenium, Total 5/13/2008 5/13/2008 1 0 0.00278 0.05 0.2 0.2 0.2 ‐‐ ‐‐

BH005 Selenium, Total 5/13/2008 5/13/2008 1 0 0.00278 0.05 0.07 0.07 0.07 ‐‐ ‐‐

BH008 Selenium, Total 5/13/2008 5/13/2008 1 100 0.00278 0.05 <0.001 <0.001 <0.001 ‐‐ ‐‐

BH010 Selenium, Total 5/14/2008 5/14/2008 1 0 0.00278 0.05 0.222 0.222 0.222 ‐‐ ‐‐

BH012 Selenium, Total 5/14/2008 5/14/2008 1 0 0.00278 0.05 0.71 0.71 0.71 ‐‐ ‐‐

BH013 Selenium, Total 5/15/2008 5/15/2008 1 0 0.00278 0.05 1.68 1.68 1.68 ‐‐ ‐‐

BH014 Selenium, Total 5/16/2008 5/16/2008 1 0 0.00278 0.05 0.42 0.42 0.42 ‐‐ ‐‐

BH015 Selenium, Total 5/16/2008 5/16/2008 1 0 0.00278 0.05 1.22 1.22 1.22 ‐‐ ‐‐

BH016A Selenium, Total 5/16/2008 5/16/2008 1 0 0.00278 0.05 0.46 0.46 0.46 ‐‐ ‐‐

BH016B Selenium, Total 5/16/2008 5/16/2008 1 0 0.00278 0.05 0.003 0.003 0.003 ‐‐ ‐‐

BH017 Selenium, Total 5/16/2008 5/16/2008 1 0 0.00278 0.05 0.29 0.29 0.29 ‐‐ ‐‐

BH018 Selenium, Total 5/17/2008 5/17/2008 1 0 0.00278 0.05 0.37 0.37 0.37 ‐‐ ‐‐

BH019 Selenium, Total 5/17/2008 5/17/2008 1 0 0.00278 0.05 1.32 1.32 1.32 ‐‐ ‐‐

BH021 Selenium, Total 5/31/2008 5/31/2008 1 0 0.00278 0.05 0.065 0.065 0.065 ‐‐ ‐‐

BH024 Selenium, Total 5/20/2008 5/20/2008 1 0 0.00278 0.05 0.011 0.011 0.011 ‐‐ ‐‐

BH025 Selenium, Total 5/20/2008 5/20/2008 1 0 0.00278 0.05 0.01 0.01 0.01 ‐‐ ‐‐

BH031 Selenium, Total 5/27/2008 5/27/2008 1 0 0.00278 0.05 0.113 0.113 0.113 ‐‐ ‐‐

BH033 Selenium, Total 5/28/2008 5/28/2008 1 0 0.00278 0.05 0.014 0.014 0.014 ‐‐ ‐‐

BH035 Selenium, Total 5/28/2008 5/28/2008 1 0 0.00278 0.05 0.005 0.005 0.005 ‐‐ ‐‐

BH037 Selenium, Total 5/28/2008 5/28/2008 1 0 0.00278 0.05 0.002 0.002 0.002 ‐‐ ‐‐

BH039 Selenium, Total 5/29/2008 5/29/2008 1 0 0.00278 0.05 0.088 0.088 0.088 ‐‐ ‐‐

BH040 Selenium, Total 5/29/2008 5/29/2008 1 0 0.00278 0.05 0.065 0.065 0.065 ‐‐ ‐‐

BH041 Selenium, Total 5/28/2008 5/28/2008 1 0 0.00278 0.05 0.021 0.021 0.021 ‐‐ ‐‐

BH042 Selenium, Total 5/29/2008 5/29/2008 1 0 0.00278 0.05 0.039 0.039 0.039 ‐‐ ‐‐

BH043 Selenium, Total 5/29/2008 5/29/2008 1 0 0.00278 0.05 0.01 0.01 0.01 ‐‐ ‐‐

BH044 Selenium, Total 5/29/2008 5/29/2008 1 100 0.00278 0.05 <0.001 <0.001 <0.001 ‐‐ ‐‐

BH045 Selenium, Total 5/29/2008 5/29/2008 1 100 0.00278 0.05 <0.001 <0.001 <0.001 ‐‐ ‐‐

BH046 Selenium, Total 5/29/2008 5/29/2008 1 100 0.00278 0.05 <0.001 <0.001 <0.001 ‐‐ ‐‐

BH047 Selenium, Total 5/30/2008 5/30/2008 1 100 0.00278 0.05 <0.001 <0.001 <0.001 ‐‐ ‐‐

BH050 Selenium, Total 5/30/2008 5/30/2008 1 0 0.00278 0.05 0.003 0.003 0.003 ‐‐ ‐‐

BH051 Selenium, Total 5/30/2008 5/30/2008 1 0 0.00278 0.05 0.004 0.004 0.004 ‐‐ ‐‐

BH052 Selenium, Total 5/31/2008 5/31/2008 1 0 0.00278 0.05 0.27 0.27 0.27 ‐‐ ‐‐

BH053 Selenium, Total 5/31/2008 5/31/2008 1 0 0.00278 0.05 1.25 1.25 1.25 ‐‐ ‐‐

BH054 Selenium, Total 5/31/2008 5/31/2008 1 0 0.00278 0.05 0.43 0.43 0.43 ‐‐ ‐‐

BH064 Selenium, Total 6/3/2008 6/3/2008 1 0 0.00278 0.05 0.54 0.54 0.54 ‐‐ ‐‐

BH065 Selenium, Total 6/3/2008 6/3/2008 1 0 0.00278 0.05 0.22 0.22 0.22 ‐‐ ‐‐

BH067 Selenium, Total 6/3/2008 6/3/2008 1 0 0.00278 0.05 0.26 0.26 0.26 ‐‐ ‐‐

BH068 Selenium, Total 6/3/2008 6/3/2008 1 0 0.00278 0.05 0.39 0.39 0.39 ‐‐ ‐‐

BH069 Selenium, Total 6/3/2008 6/3/2008 1 0 0.00278 0.05 0.012 0.012 0.012 ‐‐ ‐‐

BH070 Selenium, Total 6/3/2008 6/3/2008 1 0 0.00278 0.05 0.018 0.018 0.018 ‐‐ ‐‐

BH071 Selenium, Total 6/3/2008 6/3/2008 1 0 0.00278 0.05 0.001 0.001 0.001 ‐‐ ‐‐

BH118 Selenium, Total 6/18/2008 6/18/2008 1 100 0.00278 0.05 <0.001 <0.001 <0.001 ‐‐ ‐‐

BH119 Selenium, Total 6/18/2008 6/18/2008 1 0 0.00278 0.05 0.029 0.029 0.029 ‐‐ ‐‐

BH120 Selenium, Total 6/18/2008 6/18/2008 1 0 0.00278 0.05 0.082 0.082 0.082 ‐‐ ‐‐

BH121 Selenium, Total 6/18/2008 6/18/2008 1 0 0.00278 0.05 0.006 0.006 0.006 ‐‐ ‐‐

BH122 Selenium, Total 6/18/2008 6/18/2008 1 0 0.00278 0.05 0.018 0.018 0.018 ‐‐ ‐‐

BH123 Selenium, Total 6/18/2008 6/18/2008 1 0 0.00278 0.05 0.016 0.016 0.016 ‐‐ ‐‐

BH124 Selenium, Total 6/18/2008 6/18/2008 1 0 0.00278 0.05 0.014 0.014 0.014 ‐‐ ‐‐

Leah Martin
Typewritten Text
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BH125 Selenium, Total 6/18/2008 6/18/2008 1 0 0.00278 0.05 0.067 0.067 0.067 ‐‐ ‐‐

MAW008 Aluminum, Total 9/26/2008 9/26/2008 1 0 NC 0.2 1.09 1.09 1.09 ‐‐ ‐‐

MAW008 Cadmium, Total 9/26/2008 9/26/2008 1 0 0.000401 0.005 0.000334 0.000334 0.000334 ‐‐ ‐‐

MAW008 Iron, Total 9/26/2008 9/26/2008 1 0 NC 0.3 5.73 5.73 5.73 ‐‐ ‐‐

MAW008 Manganese, Total 9/26/2008 9/26/2008 1 0 0.435 0.05 0.244 0.244 0.244 ‐‐ ‐‐

MAW008 Selenium, Total 9/26/2008 9/26/2008 1 0 0.00278 0.05 0.0709 0.0709 0.0709 ‐‐ ‐‐

MAW008 Sulfate, Dissolved 9/26/2008 9/26/2008 1 0 ‐‐ ‐‐ 62 62 62 ‐‐ ‐‐

MAW008 TDS 9/26/2008 9/26/2008 1 0 ‐‐ ‐‐ 472 472 472 ‐‐ ‐‐

MAW008 Zinc, Total 9/26/2008 9/26/2008 1 0 0.471 5 0.585 0.585 0.585 ‐‐ ‐‐

MBW006 Aluminum, Total 5/10/2009 5/10/2009 1 100 NC 0.2 <0.05 <0.05 <0.05 ‐‐ ‐‐

MBW006 Cadmium, Total 5/10/2009 5/15/2012 3 100 0.000401 0.005 <0.0006 <0.000125 <0.0006 ‐‐ ‐‐

MBW006 Iron, Total 5/10/2009 5/10/2009 1 0 NC 0.3 0.0297 0.0297 0.0297 ‐‐ ‐‐

MBW006 Manganese, Total 5/10/2009 5/15/2012 2 0 0.435 0.05 0.0316 0.0158 0.0474 No 0.01048

MBW006 Selenium, Total 5/13/2008 5/15/2012 4 0 0.00278 0.05 0.356 0.3 0.456 No 0.02806

MBW006 Sulfate, Dissolved 5/10/2009 5/21/2010 2 0 ‐‐ ‐‐ 343 311 375 No ‐62.13

MBW006 TDS 5/10/2009 5/15/2012 3 0 ‐‐ ‐‐ 746.7 676 808 No ‐17.24

MBW006 Zinc, Total 5/10/2009 5/10/2009 1 0 0.471 5 0.00781 0.00781 0.00781 ‐‐ ‐‐

MBW009 Aluminum, Total 5/10/2009 5/10/2009 1 0 NC 0.2 0.0793 0.0793 0.0793 ‐‐ ‐‐

MBW009 Cadmium, Total 5/10/2009 5/15/2012 3 33 0.000401 0.005 0.0008875 0.0003 0.00106 No ‐0.0001144

MBW009 Iron, Total 5/10/2009 5/10/2009 1 0 NC 0.3 0.0927 0.0927 0.0927 ‐‐ ‐‐

MBW009 Manganese, Total 5/10/2009 5/15/2012 2 0 0.435 0.05 0.433 0.371 0.495 No ‐0.04111

MBW009 Selenium, Total 5/14/2008 5/15/2012 4 0 0.00278 0.05 0.01124 0.00231 0.026 No ‐0.006242

MBW009 Sulfate, Dissolved 5/10/2009 5/20/2010 2 0 ‐‐ ‐‐ 387.5 334 441 No 104.1

MBW009 TDS 5/10/2009 5/15/2012 3 0 ‐‐ ‐‐ 871.3 800 962 No 17.24

MBW009 Zinc, Total 5/10/2009 5/10/2009 1 0 0.471 5 0.00645 0.00645 0.00645 ‐‐ ‐‐

MBW011 Aluminum, Total 5/10/2009 5/10/2009 1 100 NC 0.2 <0.05 <0.05 <0.05 ‐‐ ‐‐

MBW011 Cadmium, Total 5/10/2009 5/15/2012 2 50 0.000401 0.005 0.00017 0.00017 0.0006 No 0.0000431

MBW011 Iron, Total 5/10/2009 5/10/2009 1 0 NC 0.3 0.0954 0.0954 0.0954 ‐‐ ‐‐

MBW011 Manganese, Total 5/10/2009 5/15/2012 2 0 0.435 0.05 0.06605 0.0361 0.096 No ‐0.01986

MBW011 Selenium, Total 5/14/2008 5/15/2012 3 0 0.00278 0.05 0.4007 0.159 0.569 No 0.07864

MBW011 Sulfate, Dissolved 5/10/2009 5/18/2010 2 0 ‐‐ ‐‐ 160 157 163 No ‐5.871

MBW011 TDS 5/10/2009 5/15/2012 3 0 ‐‐ ‐‐ 488.7 456 506 No ‐0.663

MBW011 Zinc, Total 5/10/2009 5/10/2009 1 0 0.471 5 0.17 0.17 0.17 ‐‐ ‐‐

MBW026 Aluminum, Total 5/11/2009 5/11/2009 1 0 NC 0.2 14.4 14.4 14.4 ‐‐ ‐‐

MBW026 Cadmium, Total 5/11/2009 5/11/2009 1 0 0.000401 0.005 0.000893 0.000893 0.000893 ‐‐ ‐‐

MBW026 Iron, Total 5/11/2009 5/11/2009 1 0 NC 0.3 17.5 17.5 17.5 ‐‐ ‐‐

MBW026 Manganese, Total 5/11/2009 5/11/2009 1 0 0.435 0.05 0.0691 0.0691 0.0691 ‐‐ ‐‐

MBW026 Selenium, Total 5/11/2009 5/11/2009 1 0 0.00278 0.05 0.221 0.221 0.221 ‐‐ ‐‐

MBW026 Sulfate, Dissolved 5/11/2009 5/11/2009 1 0 ‐‐ ‐‐ 157 157 157 ‐‐ ‐‐

MBW026 TDS 5/11/2009 5/11/2009 1 0 ‐‐ ‐‐ 554 554 554 ‐‐ ‐‐

MBW026 Zinc, Total 5/11/2009 5/11/2009 1 0 0.471 5 0.0625 0.0625 0.0625 ‐‐ ‐‐

MBW027 Aluminum, Total 5/11/2009 5/11/2009 1 0 NC 0.2 0.283 0.283 0.283 ‐‐ ‐‐

MBW027 Cadmium, Total 5/11/2009 5/13/2012 3 33 0.000401 0.005 0.0003375 0.000331 0.0006 No ‐0.00001031

MBW027 Iron, Total 5/11/2009 5/11/2009 1 0 NC 0.3 0.402 0.402 0.402 ‐‐ ‐‐

MBW027 Manganese, Total 5/11/2009 5/13/2012 2 50 0.435 0.05 0.00508 0.002 0.00508 No ‐0.001356

MBW027 Selenium, Total 6/19/2008 5/13/2012 4 0 0.00278 0.05 0.237 0.18 0.36 No 0.03986

MBW027 Sulfate, Dissolved 5/11/2009 5/21/2010 2 0 ‐‐ ‐‐ 252 182 322 No 136.3

MBW027 TDS 5/11/2009 5/13/2012 3 0 ‐‐ ‐‐ 668 508 830 No 52.52

MBW027 Zinc, Total 5/11/2009 5/11/2009 1 0 0.471 5 0.00609 0.00609 0.00609 ‐‐ ‐‐

MBW028 Aluminum, Total 5/11/2009 5/11/2009 1 0 NC 0.2 0.114 0.114 0.114 ‐‐ ‐‐

MBW028 Cadmium, Total 5/11/2009 5/13/2012 3 33 0.000401 0.005 0.0004825 0.000475 0.0006 No ‐0.00006316

MBW028 Iron, Total 5/11/2009 5/11/2009 1 0 NC 0.3 0.167 0.167 0.167 ‐‐ ‐‐

MBW028 Manganese, Total 5/11/2009 5/13/2012 2 0 0.435 0.05 0.11695 0.0579 0.176 No ‐0.03926
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MBW028 Selenium, Total 5/31/2008 5/13/2012 4 0 0.00278 0.05 0.8295 0.62 0.916 No 0.04448

MBW028 Sulfate, Dissolved 5/11/2009 5/19/2010 2 0 ‐‐ ‐‐ 486.5 474 499 No 24.46

MBW028 TDS 5/11/2009 5/13/2012 3 0 ‐‐ ‐‐ 1042.7 998 1090 No ‐30.58

MBW028 Zinc, Total 5/11/2009 5/11/2009 1 0 0.471 5 0.00633 0.00633 0.00633 ‐‐ ‐‐

MBW032 Aluminum, Total 5/12/2009 5/12/2009 1 100 NC 0.2 <0.05 <0.05 <0.05 ‐‐ ‐‐

MBW032 Cadmium, Total 5/12/2009 5/14/2012 3 0 0.000401 0.005 0.001021 0.000923 0.00108 No 0.00005219

MBW032 Iron, Total 5/12/2009 5/12/2009 1 0 NC 0.3 0.0786 0.0786 0.0786 ‐‐ ‐‐

MBW032 Manganese, Total 5/12/2009 5/14/2012 2 0 0.435 0.05 0.0093 0.00883 0.00977 No 0.0003125

MBW032 Selenium, Total 5/28/2008 5/14/2012 4 0 0.00278 0.05 0.742 0.605 1.01 No 0.1057

MBW032 Sulfate, Dissolved 5/12/2009 5/20/2010 2 0 ‐‐ ‐‐ 988.5 867 1110 No 237.8

MBW032 TDS 5/12/2009 5/14/2012 3 0 ‐‐ ‐‐ 1966.7 1860 2030 No 49.86

MBW032 Zinc, Total 5/12/2009 5/12/2009 1 0 0.471 5 0.0128 0.0128 0.0128 ‐‐ ‐‐

MBW048 Aluminum, Total 5/12/2009 5/12/2009 1 0 NC 0.2 0.181 0.181 0.181 ‐‐ ‐‐

MBW048 Cadmium, Total 5/12/2009 5/14/2012 3 100 0.000401 0.005 <0.0006 <0.000125 <0.0006 ‐‐ ‐‐

MBW048 Iron, Total 5/12/2009 5/12/2009 1 0 NC 0.3 0.278 0.278 0.278 ‐‐ ‐‐

MBW048 Manganese, Total 5/12/2009 5/14/2012 2 0 0.435 0.05 0.32 0.278 0.362 No 0.02792

MBW048 Selenium, Total 5/30/2008 5/14/2012 4 75 0.00278 0.05 0.000534 0.0005 0.001 No 0.000008618

MBW048 Sulfate, Dissolved 5/12/2009 5/20/2010 2 0 ‐‐ ‐‐ 6.385 6.09 6.68 No ‐0.5773

MBW048 TDS 5/12/2009 5/14/2012 3 0 ‐‐ ‐‐ 110 106 116 No ‐3.324

MBW048 Zinc, Total 5/12/2009 5/12/2009 1 100 0.471 5 <0.005 <0.005 <0.005 ‐‐ ‐‐

MBW130 Cadmium, Total 5/18/2010 5/15/2012 2 100 0.000401 0.005 <0.0006 <0.0003 <0.0006 ‐‐ ‐‐

MBW130 Manganese, Total 5/15/2012 5/15/2012 1 0 0.435 0.05 0.054 0.054 0.054 ‐‐ ‐‐

MBW130 Selenium, Total 5/18/2010 5/15/2012 2 0 0.00278 0.05 0.000962 0.000654 0.00127 No 0.0003088

MBW130 Sulfate, Dissolved 5/18/2010 5/18/2010 1 0 ‐‐ ‐‐ 10.1 10.1 10.1 ‐‐ ‐‐

MBW130 TDS 5/18/2010 5/15/2012 2 0 ‐‐ ‐‐ 164 148 180 No 16.04

MBW131 Cadmium, Total 5/20/2010 5/15/2012 2 100 0.000401 0.005 <0.0006 <0.0003 <0.0006 ‐‐ ‐‐

MBW131 Manganese, Total 5/15/2012 5/15/2012 1 100 0.435 0.05 <0.002 <0.002 <0.002 ‐‐ ‐‐

MBW131 Selenium, Total 5/20/2010 5/15/2012 2 0 0.00278 0.05 0.003775 0.00299 0.00456 No 0.0007893

MBW131 Sulfate, Dissolved 5/20/2010 5/20/2010 1 0 ‐‐ ‐‐ 5.21 5.21 5.21 ‐‐ ‐‐

MBW131 TDS 5/20/2010 5/15/2012 2 0 ‐‐ ‐‐ 84 82 86 No 2.011

MBW135 Cadmium, Total 5/21/2010 5/14/2012 2 100 0.000401 0.005 <0.0006 <0.0003 <0.0006 ‐‐ ‐‐

MBW135 Manganese, Total 5/14/2012 5/14/2012 1 0 0.435 0.05 0.323 0.323 0.323 ‐‐ ‐‐

MBW135 Selenium, Total 5/21/2010 5/14/2012 2 50 0.00278 0.05 0.000656 0.000656 0.001 No ‐0.00007865

MBW135 Sulfate, Dissolved 5/21/2010 5/21/2010 1 0 ‐‐ ‐‐ 42.7 42.7 42.7 ‐‐ ‐‐

MBW135 TDS 5/21/2010 5/14/2012 2 0 ‐‐ ‐‐ 257 256 258 No 1.008

MMW001 Aluminum, Total 10/16/2007 10/16/2007 1 0 NC 0.2 0.75 0.75 0.75 ‐‐ ‐‐

MMW001 Antimony, Total 10/16/2007 10/16/2007 1 100 NC 0.006 <0.0004 <0.0004 <0.0004 ‐‐ ‐‐

MMW001 Arsenic, Total 10/16/2007 10/16/2007 1 0 0.00103 0.01 0.006 0.006 0.006 ‐‐ ‐‐

MMW001 Cadmium, Total 11/1/2005 10/16/2007 3 33 0.000401 0.005 0.012 0.0025 0.05 No ‐0.0115

MMW001 Iron, Total 11/1/2005 10/16/2007 2 0 NC 0.3 0.42 0.2 0.64 No 0.2249

MMW001 Manganese, Total 11/1/2005 10/16/2007 2 0 0.435 0.05 0.2445 0.189 0.3 No ‐0.05674

MMW001 Selenium, Total 11/1/2005 10/16/2007 3 0 0.00278 0.05 0.076 0.028 0.131 No ‐0.02096

MMW001 Sulfate, Dissolved 5/21/2004 10/16/2007 6 0 ‐‐ ‐‐ 114.28 98.1 149 No 5.62

MMW001 Zinc, Total 11/1/2005 10/16/2007 3 0 0.471 5 151.3527 0.342 453 No ‐231.4

MMW002 Cadmium, Total 11/1/2005 5/18/2006 2 100 0.000401 0.005 <0.05 <0.0001 <0.05 ‐‐ ‐‐

MMW002 Iron, Total 11/1/2005 11/1/2005 1 0 NC 0.3 1 1 1 ‐‐ ‐‐

MMW002 Manganese, Total 11/1/2005 11/1/2005 1 100 0.435 0.05 <0.3 <0.3 <0.3 ‐‐ ‐‐

MMW002 Selenium, Total 11/1/2005 5/18/2006 2 0 0.00278 0.05 0.0145 0.007 0.022 No ‐0.02765

MMW002 Sulfate, Dissolved 5/21/2004 5/18/2006 5 0 ‐‐ ‐‐ 53.6 49.3 58.7 No 2.513

MMW002 Zinc, Total 11/1/2005 5/18/2006 2 0 0.471 5 230.504 0.008 461 No ‐849.8

MMW006 Aluminum, Total 10/17/2007 9/24/2008 3 67 NC 0.2 0.08 0.03 0.08 No 0.01064

MMW006 Antimony, Total 10/17/2007 10/17/2007 1 100 NC 0.006 <0.0004 <0.0004 <0.0004 ‐‐ ‐‐

MMW006 Arsenic, Total 10/17/2007 10/17/2007 1 0 0.00103 0.01 0.0033 0.0033 0.0033 ‐‐ ‐‐
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MMW006 Cadmium, Total 10/17/2007 5/10/2012 5 100 0.000401 0.005 <0.0006 <0.0001 <0.0006 ‐‐ ‐‐

MMW006 Iron, Total 10/17/2007 9/24/2008 3 67 NC 0.3 0.04 0.02 0.04 No 0.00266

MMW006 Manganese, Total 10/17/2007 5/10/2012 4 50 0.435 0.05 0.00155 0.0005 0.0021 No ‐0.0001384

MMW006 Selenium, Total 10/17/2007 5/10/2012 6 0 0.00278 0.05 0.07757 0.069 0.101 No 0.002711

MMW006 Sulfate, Dissolved 10/17/2007 5/10/2012 6 0 ‐‐ ‐‐ 63.18 58.1 77.3 No 3.364

MMW006 TDS 9/24/2008 5/10/2012 4 0 ‐‐ ‐‐ 336 302 402 No ‐3.939

MMW006 Zinc, Total 10/17/2007 9/24/2008 3 33 0.471 5 0.002 0.002 0.005 No 0.0005321

MMW017 Aluminum, Total 9/19/2007 9/23/2008 3 33 NC 0.2 0.125 0.04 0.21 No ‐0.1825

MMW017 Antimony, Total 9/19/2007 5/13/2008 2 100 NC 0.006 <0.008 <0.0004 <0.008 ‐‐ ‐‐

MMW017 Arsenic, Total 9/19/2007 5/13/2008 2 0 0.00103 0.01 0.0029 0.0023 0.0035 No ‐0.001848

MMW017 Cadmium, Total 9/19/2007 5/13/2012 5 20 0.000401 0.005 0.0008635 0.0005 0.0018 No ‐0.00005695

MMW017 Iron, Total 9/19/2007 9/23/2008 3 33 NC 0.3 0.125 0.02 0.23 No ‐0.2146

MMW017 Manganese, Total 9/19/2007 5/13/2012 4 0 0.435 0.05 0.135228 0.00841 0.48 No ‐0.08705

MMW017 Selenium, Total 9/19/2007 5/13/2012 6 0 0.00278 0.05 0.14278 0.0937 0.321 No 0.00249

MMW017 Sulfate, Dissolved 9/19/2007 5/16/2010 5 0 ‐‐ ‐‐ 457.4 446 481 No ‐1.643

MMW017 TDS 9/23/2008 5/13/2012 4 0 ‐‐ ‐‐ 1018.5 864 1090 No ‐26.94

MMW017 Zinc, Total 9/19/2007 9/23/2008 3 0 0.471 5 0.047587 0.00776 0.125 No ‐0.00221

MMW018 Aluminum, Total 9/17/2007 9/23/2008 3 67 NC 0.2 0.08 0.03 0.08 No ‐0.05397

MMW018 Antimony, Total 9/17/2007 5/19/2008 2 100 NC 0.006 <0.0004 <0.0004 <0.0004 ‐‐ ‐‐

MMW018 Arsenic, Total 9/17/2007 5/19/2008 2 0 0.00103 0.01 0.0011 0.001 0.0012 No 0.000298

MMW018 Cadmium, Total 9/17/2007 5/15/2012 5 100 0.000401 0.005 <0.0006 <0.0001 <0.0006 ‐‐ ‐‐

MMW018 Iron, Total 9/17/2007 9/23/2008 3 33 NC 0.3 0.045 0.025 0.06 No ‐0.04661

MMW018 Manganese, Total 9/17/2007 5/15/2012 4 0 0.435 0.05 0.04663 0.018 0.0783 No 0.007839

MMW018 Selenium, Total 9/17/2007 5/15/2012 6 0 0.00278 0.05 0.02858 0.0256 0.0369 No 0.0003925

MMW018 Sulfate, Dissolved 9/17/2007 5/15/2012 6 0 ‐‐ ‐‐ 48.3 42.8 60.4 No ‐2.031

MMW018 TDS 9/23/2008 5/15/2012 4 0 ‐‐ ‐‐ 268.5 248 292 No ‐14.09

MMW018 Zinc, Total 9/17/2007 9/23/2008 3 0 0.471 5 0.0061 0.002 0.0133 No 0.01109

MMW020 Aluminum, Total 10/16/2007 9/23/2008 3 33 NC 0.2 0.1775 0.03 0.24 No ‐0.133

MMW020 Antimony, Total 10/16/2007 10/16/2007 1 0 NC 0.006 0.0013 0.0013 0.0013 ‐‐ ‐‐

MMW020 Arsenic, Total 10/16/2007 10/16/2007 1 0 0.00103 0.01 0.0012 0.0012 0.0012 ‐‐ ‐‐

MMW020 Cadmium, Total 10/16/2007 5/10/2012 5 0 0.000401 0.005 0.00998 0.0081 0.0112 No 0.0006906

MMW020 Iron, Total 10/16/2007 9/23/2008 3 0 NC 0.3 0.54 0.13 1.12 No 0.7981

MMW020 Manganese, Total 10/16/2007 5/10/2012 4 25 0.435 0.05 0.0395 0.002 0.081 No ‐0.01181

MMW020 Selenium, Total 10/16/2007 5/10/2012 7 0 0.00278 0.05 0.133987 0.00881 0.439 No 0.09073

MMW020 Sulfate, Dissolved 10/16/2007 5/10/2012 7 0 ‐‐ ‐‐ 159.9 113 229 No 22.32

MMW020 TDS 9/23/2008 5/10/2012 5 0 ‐‐ ‐‐ 489.6 346 624 No ‐42.31

MMW020 Zinc, Total 10/16/2007 9/23/2008 3 0 0.471 5 0.4683 0.398 0.55 No 0.1617

MMW021 Aluminum, Total 10/16/2007 9/22/2008 3 100 NC 0.2 <0.05 <0.03 <0.05 ‐‐ ‐‐

MMW021 Antimony, Total 10/16/2007 10/16/2007 1 0 NC 0.006 0.0006 0.0006 0.0006 ‐‐ ‐‐

MMW021 Arsenic, Total 10/16/2007 10/16/2007 1 0 0.00103 0.01 0.0015 0.0015 0.0015 ‐‐ ‐‐

MMW021 Cadmium, Total 10/16/2007 5/10/2012 5 100 0.000401 0.005 <0.0006 <0.0001 <0.0006 ‐‐ ‐‐

MMW021 Iron, Total 10/16/2007 9/22/2008 3 33 NC 0.3 0.05 0.025 0.05 No ‐0.04002

MMW021 Manganese, Total 10/16/2007 5/10/2012 4 25 0.435 0.05 0.05912 0.00126 0.17 No ‐0.0255

MMW021 Selenium, Total 10/16/2007 5/10/2012 6 0 0.00278 0.05 0.04825 0.0467 0.0495 No ‐0.0002503

MMW021 Sulfate, Dissolved 10/16/2007 5/10/2012 6 0 ‐‐ ‐‐ 47.77 44.6 52.6 No 1.738

MMW021 TDS 9/22/2008 5/10/2012 4 0 ‐‐ ‐‐ 383.5 296 424 No ‐29.16

MMW021 Zinc, Total 10/16/2007 9/22/2008 3 33 0.471 5 0.0085 0.002 0.015 No ‐0.01334

MMW029 Aluminum, Total 9/22/2008 9/21/2009 3 100 NC 0.2 <0.05 <0.05 <0.05 ‐‐ ‐‐

MMW029 Antimony, Total 5/14/2009 9/21/2009 2 50 NC 0.006 0.000534 0.00025 0.000534 No 0.001148

MMW029 Arsenic, Total 5/14/2009 9/21/2009 2 100 0.00103 0.01 <0.005 <0.00125 <0.005 ‐‐ ‐‐

MMW029 Cadmium, Total 9/22/2008 5/15/2012 6 100 0.000401 0.005 <0.0006 <0.000125 <0.0006 ‐‐ ‐‐

MMW029 Iron, Total 9/22/2008 9/21/2009 3 67 NC 0.3 0.0396 0.025 0.0396 No 0.02717

MMW029 Manganese, Total 9/22/2008 5/15/2012 4 25 0.435 0.05 0.017557 0.002 0.0445 No ‐0.006897

MMW029 Selenium, Total 9/22/2008 5/15/2012 6 0 0.00278 0.05 0.7622 0.685 0.865 No ‐0.006307



TABLE D-1

SUMMARY OF SURFACE WATER AND GROUNDWATER
SAMPLING RESULTS

BALLARD MINE, IDAHO
(Page 5 of 13)

Location ID Constituent First Sample Date
Most Recent 
Sample Date

Number of Samples Percent Non‐Detects
Background 

Concentration 
(mg/l)

Screening Level 
(mg/l)

Average Result1 

(mg/l)
Minimum Result1 

(mg/l)
Maximum1 Result 

(mg/l)

Mann‐Kendall Test 
Result2 

(95% Confidence)

Trend Slope 
(mg/l/year)

MMW029 Sulfate, Dissolved 9/22/2008 5/15/2012 6 0 ‐‐ ‐‐ 580.3 547 604 Yes 19.21
MMW029 TDS 9/22/2008 5/15/2012 6 0 ‐‐ ‐‐ 1211.7 1060 1330 No ‐32.91

MMW029 Zinc, Total 9/22/2008 9/21/2009 3 33 0.471 5 0.005495 0.005 0.00596 No 0.002537

MMW030 Aluminum, Total 9/21/2008 5/19/2009 2 50 NC 0.2 0.426 0.05 0.426 No 0.6099

MMW030 Antimony, Total 5/19/2009 5/19/2009 1 0 NC 0.006 0.00269 0.00269 0.00269 ‐‐ ‐‐

MMW030 Arsenic, Total 5/19/2009 5/19/2009 1 0 0.00103 0.01 0.0267 0.0267 0.0267 ‐‐ ‐‐

MMW030 Cadmium, Total 9/21/2008 5/15/2012 4 100 0.000401 0.005 <0.0006 <0.000125 <0.0006 ‐‐ ‐‐

MMW030 Iron, Total 9/21/2008 5/19/2009 2 50 NC 0.3 0.353 0.025 0.353 No 0.5178

MMW030 Manganese, Total 9/21/2008 5/15/2012 3 0 0.435 0.05 0.07243 0.0404 0.0923 No ‐0.01211

MMW030 Selenium, Total 9/21/2008 5/15/2012 4 75 0.00278 0.05 0.00116 0.0005 0.00116 No 0.00003425

MMW030 Sulfate, Dissolved 9/21/2008 5/15/2012 4 0 ‐‐ ‐‐ 15.53 13.5 17.2 No 0.1945

MMW030 TDS 9/21/2008 5/15/2012 4 0 ‐‐ ‐‐ 239 208 282 No ‐9.587

MMW030 Zinc, Total 9/21/2008 5/19/2009 2 50 0.471 5 0.0133 0.005 0.0133 No 0.01643

MMW031 Aluminum, Total 9/20/2008 5/13/2009 2 100 NC 0.2 <0.05 <0.05 <0.05 ‐‐ ‐‐

MMW031 Antimony, Total 5/13/2009 5/13/2009 1 100 NC 0.006 <0.00025 <0.00025 <0.00025 ‐‐ ‐‐

MMW031 Arsenic, Total 5/13/2009 5/13/2009 1 0 0.00103 0.01 0.000456 0.000456 0.000456 ‐‐ ‐‐

MMW031 Cadmium, Total 9/20/2008 5/14/2012 4 100 0.000401 0.005 <0.0006 <0.000125 <0.0006 ‐‐ ‐‐

MMW031 Iron, Total 9/20/2008 5/13/2009 2 100 NC 0.3 <0.025 <0.025 <0.025 ‐‐ ‐‐

MMW031 Manganese, Total 9/20/2008 5/14/2012 3 67 0.435 0.05 0.00149 0.0005 0.002 No ‐0.0001343

MMW031 Selenium, Total 9/20/2008 5/14/2012 4 0 0.00278 0.05 0.0009918 0.000683 0.00141 No 0.0001762

MMW031 Sulfate, Dissolved 9/20/2008 5/17/2010 3 0 ‐‐ ‐‐ 4.24 3.21 6.1 No 0.1209

MMW031 TDS 9/20/2008 5/14/2012 4 0 ‐‐ ‐‐ 158 148 172 No ‐1.096

MMW031 Zinc, Total 9/20/2008 5/13/2009 2 100 0.471 5 <0.005 <0.005 <0.005 ‐‐ ‐‐

MMW032 Aluminum, Total 9/25/2009 5/20/2010 2 0 NC 0.2 0.457 0.196 0.718 No ‐0.8039

MMW032 Antimony, Total 5/20/2010 5/20/2010 1 100 NC 0.006 <0.0005 <0.0005 <0.0005 ‐‐ ‐‐

MMW032 Arsenic, Total 5/20/2010 5/20/2010 1 0 0.00103 0.01 0.000815 0.000815 0.000815 ‐‐ ‐‐

MMW032 Cadmium, Total 9/25/2009 5/16/2012 3 33 0.000401 0.005 0.000374 0.000315 0.0006 No ‐0.00005036

MMW032 Iron, Total 9/25/2009 5/20/2010 2 0 NC 0.3 0.266 0.136 0.396 No ‐0.4004

MMW032 Manganese, Total 9/25/2009 5/16/2012 3 0 0.435 0.05 0.02521 0.00493 0.0491 No ‐0.01672

MMW032 Selenium, Total 9/25/2009 5/16/2012 3 0 0.00278 0.05 0.001913 0.00133 0.00267 No ‐0.0003521

MMW032 Sulfate, Dissolved 9/25/2009 5/20/2010 2 0 ‐‐ ‐‐ 7.56 5.16 9.96 No ‐7.392

MMW032 TDS 9/25/2009 5/16/2012 3 0 ‐‐ ‐‐ 226.7 206 248 No ‐15.9

MMW032 Zinc, Total 9/25/2009 5/20/2010 2 50 0.471 5 0.0541 0.0125 0.0541 No ‐0.07369

MMW033 Aluminum, Total 9/25/2009 5/20/2010 2 0 NC 0.2 1.167 0.594 1.74 No ‐1.765

MMW033 Antimony, Total 5/20/2010 5/20/2010 1 0 NC 0.006 0.000542 0.000542 0.000542 ‐‐ ‐‐

MMW033 Arsenic, Total 5/20/2010 5/20/2010 1 0 0.00103 0.01 0.0149 0.0149 0.0149 ‐‐ ‐‐

MMW033 Cadmium, Total 9/25/2009 5/14/2012 3 100 0.000401 0.005 <0.0006 <0.000125 <0.0006 ‐‐ ‐‐

MMW033 Iron, Total 9/25/2009 5/20/2010 2 0 NC 0.3 0.7165 0.273 1.16 No ‐1.366

MMW033 Manganese, Total 9/25/2009 5/14/2012 3 0 0.435 0.05 0.15263 0.0561 0.344 No ‐0.1086

MMW033 Selenium, Total 9/25/2009 5/14/2012 3 33 0.00278 0.05 0.00339 0.001 0.00577 No ‐0.002

MMW033 Sulfate, Dissolved 9/25/2009 5/20/2010 2 0 ‐‐ ‐‐ 34.4 30.9 37.9 No 10.78

MMW033 TDS 9/25/2009 5/14/2012 3 0 ‐‐ ‐‐ 280.7 252 324 No ‐5.312

MMW033 Zinc, Total 9/25/2009 5/20/2010 2 50 0.471 5 0.0425 0.0125 0.0425 No ‐0.05583

MW15A Aluminum, Total 6/5/2009 6/5/2009 1 0 NC 0.2 0.262 0.262 0.262 ‐‐ ‐‐

MW15A Antimony, Total 6/5/2009 6/5/2009 1 0 NC 0.006 0.000527 0.000527 0.000527 ‐‐ ‐‐

MW15A Arsenic, Total 6/5/2009 6/5/2009 1 100 0.00103 0.01 <0.0125 <0.0125 <0.0125 ‐‐ ‐‐

MW15A Cadmium, Total 6/5/2009 5/15/2012 3 67 0.000401 0.005 0.000285 0.000285 0.0006 No 0.000005093

MW15A Iron, Total 6/5/2009 6/5/2009 1 0 NC 0.3 0.268 0.268 0.268 ‐‐ ‐‐

MW15A Manganese, Total 6/5/2009 5/15/2012 2 0 0.435 0.05 0.020005 0.00641 0.0336 No ‐0.009232

MW15A Selenium, Total 6/5/2009 5/15/2012 3 0 0.00278 0.05 2.443 1.67 3.2 No 0.5195

MW15A Sulfate, Dissolved 6/5/2009 5/15/2012 3 0 ‐‐ ‐‐ 686.3 650 719 No 23.43

MW15A TDS 6/5/2009 5/15/2012 3 0 ‐‐ ‐‐ 1480 1410 1580 No ‐44.14

MW15A Zinc, Total 6/5/2009 6/5/2009 1 0 0.471 5 0.00856 0.00856 0.00856 ‐‐ ‐‐

MW16A Aluminum, Total 6/4/2009 6/4/2009 1 100 NC 0.2 <0.05 <0.05 <0.05 ‐‐ ‐‐
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MW16A Antimony, Total 6/4/2009 6/4/2009 1 100 NC 0.006 <0.00025 <0.00025 <0.00025 ‐‐ ‐‐

MW16A Arsenic, Total 6/4/2009 6/4/2009 1 0 0.00103 0.01 0.00112 0.00112 0.00112 ‐‐ ‐‐

MW16A Cadmium, Total 6/4/2009 5/15/2012 3 100 0.000401 0.005 <0.0006 <0.000125 <0.0006 ‐‐ ‐‐

MW16A Iron, Total 6/4/2009 6/4/2009 1 0 NC 0.3 0.562 0.562 0.562 ‐‐ ‐‐

MW16A Manganese, Total 6/4/2009 5/15/2012 2 0 0.435 0.05 1.315 0.82 1.81 No ‐0.3358

MW16A Selenium, Total 6/4/2009 5/15/2012 3 0 0.00278 0.05 0.01167 0.0019 0.018 No ‐0.005461

MW16A Sulfate, Dissolved 6/4/2009 5/21/2010 2 0 ‐‐ ‐‐ 758 748 768 No 20.8

MW16A TDS 6/4/2009 5/15/2012 3 0 ‐‐ ‐‐ 1330.7 942 1700 No ‐257.1

MW16A Zinc, Total 6/4/2009 6/4/2009 1 0 0.471 5 0.00538 0.00538 0.00538 ‐‐ ‐‐

Upstream Surface water Locations
MDS030 Aluminum, Dissolved 5/2/2006 9/16/2008 4 75 0.272 0.087 0.05 0.03 0.05 No 0.007062

MDS030 Arsenic, Dissolved 5/2/2006 5/7/2008 3 33 0.00109 0.01 0.01975 0.0005 0.0219 No 0.008604

MDS030 Cadmium, Dissolved 5/11/2004 5/11/2012 12 92 0.0001 0.0013 0.000166 0.0001 0.0015 Yes 0.00003191
MDS030 Iron, Dissolved 5/2/2006 9/16/2008 4 100 0.112 0.16 <0.025 <0.02 <0.025 ‐‐ ‐‐

MDS030 Manganese, Dissolved 5/2/2006 9/16/2008 4 25 0.0552 0.05 0.0203 0.0005 0.0368 No 0.01507

MDS030 Molybdenum, Dissolved 5/2/2006 5/7/2008 3 100 0.01 0.078 <0.01 <0.01 <0.01 ‐‐ ‐‐

MDS030 Nickel, Dissolved 5/11/2004 9/16/2008 7 29 0.0027 0.168 0.00322 0.0006 0.005 No ‐0.0001378

MDS030 Selenium, Total 5/11/2004 5/11/2012 12 0 0.000772 0.005 0.7121 0.45 0.92 No 0.03874

MDS030 Uranium, Dissolved 5/2/2006 5/7/2008 4 0 0.00118 0.0026 0.0024 0.002 0.0026 No ‐0.00005028

MDS030 Vanadium, Dissolved 5/11/2004 5/11/2012 8 25 0.00491 0.02 0.00084 0.0005 0.005 No 0.0002375

MDS030 Zinc, Dissolved 5/11/2004 9/16/2008 7 57 0.0147 0.38 0.00267 0.002 0.025 No 0

MDS031 Aluminum, Dissolved 5/2/2006 9/16/2008 3 67 0.272 0.087 0.04 0.03 0.05 No 0.004205

MDS031 Arsenic, Dissolved 5/2/2006 5/7/2008 2 50 0.00109 0.01 0.0162 0.0005 0.0162 No 0.00791

MDS031 Cadmium, Dissolved 5/11/2004 9/16/2008 6 83 0.0001 0.0013 0.0002 0.0001 0.000625 No 0

MDS031 Iron, Dissolved 5/2/2006 9/16/2008 3 100 0.112 0.16 <0.025 <0.02 <0.025 ‐‐ ‐‐

MDS031 Manganese, Dissolved 5/2/2006 9/16/2008 3 0 0.0552 0.05 0.002017 0.0013 0.00335 No 0.00082

MDS031 Molybdenum, Dissolved 5/2/2006 5/7/2008 2 100 0.01 0.078 <0.01 <0.01 <0.01 ‐‐ ‐‐

MDS031 Nickel, Dissolved 5/11/2004 9/16/2008 6 0 0.0027 0.168 0.003757 0.0011 0.0057 No 0.0006476

MDS031 Selenium, Total 5/11/2004 9/16/2008 6 0 0.000772 0.005 0.5413 0.38 0.77 No 0.07994

MDS031 Uranium, Dissolved 5/2/2006 5/7/2008 3 0 0.00118 0.0026 0.00333 0.0026 0.0041 No ‐0.0007439

MDS031 Vanadium, Dissolved 5/11/2004 9/16/2008 6 17 0.00491 0.02 0.000948 0.0007 0.005 No 0.0001316

MDS031 Zinc, Dissolved 5/11/2004 9/16/2008 6 50 0.0147 0.38 0.004 0.002 0.025 No 0.001892

MDS032 Aluminum, Dissolved 5/2/2006 5/7/2008 3 67 0.272 0.087 0.07 0.03 0.07 No 0.02728

MDS032 Arsenic, Dissolved 5/2/2006 5/7/2008 3 33 0.00109 0.01 0.02095 0.0005 0.0216 No 0.01059

MDS032 Cadmium, Dissolved 5/11/2004 5/7/2008 6 67 0.0001 0.0013 0.00015 0.0001 0.0002 No 0

MDS032 Iron, Dissolved 5/2/2006 5/7/2008 3 100 0.112 0.16 <0.02 <0.02 <0.02 ‐‐ ‐‐

MDS032 Manganese, Dissolved 5/2/2006 5/7/2008 3 33 0.0552 0.05 0.01735 0.0005 0.0309 No 0.001761

MDS032 Molybdenum, Dissolved 5/2/2006 5/7/2008 3 67 0.01 0.078 0.01 0.01 0.01 No 0.00248

MDS032 Nickel, Dissolved 5/11/2004 5/7/2008 6 0 0.0027 0.168 0.0072 0.0051 0.0108 No 0.000476

MDS032 Selenium, Total 5/11/2004 5/7/2008 6 0 0.000772 0.005 0.765 0.29 1.46 No 0.06263

MDS032 Uranium, Dissolved 5/2/2006 5/7/2008 4 0 0.00118 0.0026 0.01503 0.0102 0.0177 No 0.003615

MDS032 Vanadium, Dissolved 5/11/2004 5/7/2008 6 0 0.00491 0.02 0.001402 0.0004 0.0023 No 0.0003336

MDS032 Zinc, Dissolved 5/11/2004 5/7/2008 6 0 0.0147 0.38 0.0052 0.003 0.01 No ‐0.0003759

MDS033 Aluminum, Dissolved 5/2/2006 5/7/2008 3 67 0.272 0.087 0.06 0.03 0.06 No 0.02232

MDS033 Arsenic, Dissolved 5/2/2006 5/7/2008 3 0 0.00109 0.01 0.02353 0.0005 0.0556 No 0.006943

MDS033 Cadmium, Dissolved 5/11/2004 5/7/2008 5 40 0.0001 0.0013 0.000233 0.0001 0.0003 No ‐0.00007085

MDS033 Iron, Dissolved 5/2/2006 5/7/2008 3 100 0.112 0.16 <0.02 <0.02 <0.02 ‐‐ ‐‐

MDS033 Manganese, Dissolved 5/2/2006 5/7/2008 3 33 0.0552 0.05 0.0239 0.0005 0.0456 No 0.0009671

MDS033 Molybdenum, Dissolved 5/2/2006 5/7/2008 3 100 0.01 0.078 <0.01 <0.01 <0.01 ‐‐ ‐‐

MDS033 Nickel, Dissolved 5/11/2004 5/7/2008 5 0 0.0027 0.168 0.00854 0.0057 0.0114 No ‐0.0007218

MDS033 Selenium, Total 5/11/2004 5/7/2008 5 0 0.000772 0.005 1.2124 0.052 2.2 No ‐0.05462

MDS033 Uranium, Dissolved 5/2/2006 5/7/2008 4 0 0.00118 0.0026 0.0123 0.0041 0.0216 No 0.003028

MDS033 Vanadium, Dissolved 5/11/2004 5/7/2008 5 0 0.00491 0.02 0.001486 0.0009 0.0019 No 0.000234

MDS033 Zinc, Dissolved 5/11/2004 5/7/2008 5 0 0.0147 0.38 0.0066 0.003 0.011 No ‐0.002222
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MSG003 Aluminum, Dissolved 5/2/2006 9/16/2008 4 50 0.272 0.087 0.05 0.03 0.06 No 0.01126

MSG003 Arsenic, Dissolved 5/2/2006 5/7/2008 3 33 0.00109 0.01 0.0154 0.0005 0.0169 No 0.006769

MSG003 Cadmium, Dissolved 5/11/2004 9/16/2008 7 100 0.0001 0.0013 <0.000625 <0.0001 <0.000625 ‐‐ ‐‐

MSG003 Iron, Dissolved 5/2/2006 9/16/2008 4 100 0.112 0.16 <0.025 <0.02 <0.025 ‐‐ ‐‐

MSG003 Manganese, Dissolved 5/2/2006 9/16/2008 4 50 0.0552 0.05 0.00075 0.0005 0.0025 No 0.0003336

MSG003 Molybdenum, Dissolved 5/2/2006 5/7/2008 3 100 0.01 0.078 <0.01 <0.01 <0.01 ‐‐ ‐‐

MSG003 Nickel, Dissolved 5/11/2004 9/16/2008 7 29 0.0027 0.168 0.0031 0.0006 0.0066 No 0.0001754

MSG003 Selenium, Total 5/11/2004 9/16/2008 7 0 0.000772 0.005 0.493 0.37 0.64 No 0.01328

MSG003 Uranium, Dissolved 5/2/2006 5/7/2008 4 0 0.00118 0.0026 0.00203 0.0017 0.0023 No ‐0.0001722

MSG003 Vanadium, Dissolved 5/11/2004 9/16/2008 7 14 0.00491 0.02 0.001005 0.0007 0.005 No 0.0001006

MSG003 Zinc, Dissolved 5/11/2004 9/16/2008 7 100 0.0147 0.38 <0.025 <0.002 <0.025 ‐‐ ‐‐

MSG004 Aluminum, Dissolved 5/9/2006 9/17/2008 3 100 0.272 0.087 <0.05 <0.03 <0.05 ‐‐ ‐‐

MSG004 Arsenic, Dissolved 5/9/2006 5/15/2008 2 100 0.00109 0.01 <0.0005 <0.0005 <0.0005 ‐‐ ‐‐

MSG004 Cadmium, Dissolved 5/12/2004 9/14/2010 9 100 0.0001 0.0013 <0.0006 <0.0001 <0.0006 ‐‐ ‐‐

MSG004 Iron, Dissolved 5/9/2006 9/17/2008 3 67 0.112 0.16 0.0305 0.02 0.0305 No 0.00868

MSG004 Manganese, Dissolved 5/9/2006 9/17/2008 3 0 0.0552 0.05 0.10513 0.0017 0.31 No 0.1297

MSG004 Molybdenum, Dissolved 5/9/2006 5/15/2008 2 100 0.01 0.078 <0.01 <0.01 <0.01 ‐‐ ‐‐

MSG004 Nickel, Dissolved 5/12/2004 9/17/2008 6 0 0.0027 0.168 0.00382 0.0008 0.0089 No 0.0004553

MSG004 Selenium, Total 5/12/2004 9/14/2010 9 0 0.000772 0.005 0.018653 0.005 0.044 No ‐0.001536

MSG004 Uranium, Dissolved 5/9/2006 5/15/2008 3 0 0.00118 0.0026 0.00097 0.0006 0.0012 No ‐0.0002476

MSG004 Vanadium, Dissolved 5/12/2004 9/17/2008 6 50 0.00491 0.02 0.002577 0.0002 0.025 No ‐0.0002862

MSG004 Zinc, Dissolved 5/12/2004 9/17/2008 6 17 0.0147 0.38 0.00425 0.002 0.008 No 0.0009527

MSG005 Aluminum, Dissolved 5/3/2006 9/17/2008 4 100 0.272 0.087 <0.05 <0.03 <0.05 ‐‐ ‐‐

MSG005 Arsenic, Dissolved 5/3/2006 5/15/2008 3 100 0.00109 0.01 <0.0005 <0.0005 <0.0005 ‐‐ ‐‐

MSG005 Cadmium, Dissolved 5/12/2004 5/11/2012 10 100 0.0001 0.0013 <0.0006 <0.0001 <0.0006 ‐‐ ‐‐

MSG005 Iron, Dissolved 5/3/2006 9/17/2008 4 75 0.112 0.16 0.03 0.02 0.03 No 0.0005256

MSG005 Manganese, Dissolved 5/3/2006 9/17/2008 4 25 0.0552 0.05 0.0442 0.0005 0.095 No 0.007852

MSG005 Molybdenum, Dissolved 5/3/2006 5/15/2008 3 100 0.01 0.078 <0.01 <0.01 <0.01 ‐‐ ‐‐

MSG005 Nickel, Dissolved 5/12/2004 9/17/2008 7 29 0.0027 0.168 0.002918 0.0002 0.004 No 0.0005734

MSG005 Selenium, Total 5/12/2004 5/11/2012 10 0 0.000772 0.005 0.0071 0.002 0.015 No 0.00006815

MSG005 Uranium, Dissolved 5/3/2006 5/15/2008 4 0 0.00118 0.0026 0.00065 0.0005 0.0008 No ‐0.00001223

MSG005 Vanadium, Dissolved 5/12/2004 5/11/2012 8 63 0.00491 0.02 0.000267 0.00006 0.025 No 0.0002144

MSG005 Zinc, Dissolved 5/12/2004 9/17/2008 7 43 0.0147 0.38 0.005618 0.002 0.009 No 0.0008147

MSG006 Aluminum, Dissolved 5/3/2006 9/19/2008 4 50 0.272 0.087 0.11 0.03 0.18 No ‐0.009287

MSG006 Arsenic, Dissolved 5/3/2006 5/15/2008 3 0 0.00109 0.01 0.00157 0.0007 0.003 No 0.00113

MSG006 Cadmium, Dissolved 5/14/2004 5/10/2012 10 80 0.0001 0.0013 0.0001 0.0001 0.0003 Yes 0.000009143
MSG006 Iron, Dissolved 5/3/2006 9/19/2008 4 50 0.112 0.16 0.06485 0.02 0.1 No 0.004132

MSG006 Manganese, Dissolved 5/3/2006 9/19/2008 4 0 0.0552 0.05 0.14865 0.0169 0.441 No 0.0232

MSG006 Molybdenum, Dissolved 5/3/2006 5/15/2008 3 67 0.01 0.078 0.01 0.01 0.01 No 0.002456

MSG006 Nickel, Dissolved 5/14/2004 9/19/2008 7 14 0.0027 0.168 0.010518 0.0002 0.0185 No 0.001081

MSG006 Selenium, Total 5/14/2004 5/10/2012 10 0 0.000772 0.005 0.14557 0.018 0.28 No ‐0.02056

MSG006 Uranium, Dissolved 5/3/2006 5/15/2008 4 0 0.00118 0.0026 0.00238 0.0005 0.004 No ‐0.001078

MSG006 Vanadium, Dissolved 5/14/2004 5/10/2012 8 38 0.00491 0.02 0.001238 0.0002 0.005 No 0.0002413

MSG006 Zinc, Dissolved 5/14/2004 9/19/2008 7 57 0.0147 0.38 0.01767 0.002 0.032 No 0.0003446

MSG007 Aluminum, Dissolved 5/10/2006 9/18/2008 4 75 0.272 0.087 0.07 0.03 0.07 No ‐0.009527

MSG007 Arsenic, Dissolved 5/10/2006 5/15/2008 3 67 0.00109 0.01 0.0006 0.0005 0.0006 No 0

MSG007 Cadmium, Dissolved 5/10/2006 5/30/2009 6 100 0.0001 0.0013 <0.000125 <0.0001 <0.000125 ‐‐ ‐‐

MSG007 Iron, Dissolved 5/10/2006 9/18/2008 4 0 0.112 0.16 0.13013 0.04 0.39 No ‐0.01365

MSG007 Manganese, Dissolved 5/10/2006 9/18/2008 4 0 0.0552 0.05 0.0656 0.0078 0.192 No ‐0.001933

MSG007 Molybdenum, Dissolved 5/10/2006 5/15/2008 3 100 0.01 0.078 <0.01 <0.01 <0.01 ‐‐ ‐‐

MSG007 Nickel, Dissolved 5/10/2006 9/18/2008 5 0 0.0027 0.168 0.001606 0.0006 0.00303 No 0.001001

MSG007 Selenium, Total 5/10/2006 5/30/2009 6 0 0.000772 0.005 0.01445 0.003 0.0396 No 0.009964

MSG007 Uranium, Dissolved 5/10/2006 5/15/2008 4 0 0.00118 0.0026 0.0007 0.0006 0.0008 No ‐0.0000248

MSG007 Vanadium, Dissolved 5/10/2006 9/18/2008 5 60 0.00491 0.02 0.0006 0.0002 0.005 No 0.0004976
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MSG007 Zinc, Dissolved 5/10/2006 9/18/2008 5 60 0.0147 0.38 0.003 0.002 0.005 No ‐0.0003176

MSG008 Aluminum, Dissolved 5/22/2008 5/22/2008 1 0 0.272 0.087 0.23 0.23 0.23 ‐‐ ‐‐

MSG008 Arsenic, Dissolved 5/22/2008 5/22/2008 1 0 0.00109 0.01 0.0152 0.0152 0.0152 ‐‐ ‐‐

MSG008 Cadmium, Dissolved 5/22/2008 5/22/2008 1 0 0.0001 0.0013 0.0002 0.0002 0.0002 ‐‐ ‐‐

MSG008 Iron, Dissolved 5/22/2008 5/22/2008 1 0 0.112 0.16 0.09 0.09 0.09 ‐‐ ‐‐

MSG008 Manganese, Dissolved 5/22/2008 5/22/2008 1 0 0.0552 0.05 0.0012 0.0012 0.0012 ‐‐ ‐‐

MSG008 Molybdenum, Dissolved 5/22/2008 5/22/2008 1 100 0.01 0.078 <0.01 <0.01 <0.01 ‐‐ ‐‐

MSG008 Nickel, Dissolved 5/22/2008 5/22/2008 1 0 0.0027 0.168 0.0059 0.0059 0.0059 ‐‐ ‐‐

MSG008 Selenium, Total 5/22/2008 5/22/2008 1 0 0.000772 0.005 0.34 0.34 0.34 ‐‐ ‐‐

MSG008 Uranium, Dissolved 5/22/2008 5/22/2008 1 0 0.00118 0.0026 0.012 0.012 0.012 ‐‐ ‐‐

MSG008 Vanadium, Dissolved 5/22/2008 5/22/2008 1 0 0.00491 0.02 0.0022 0.0022 0.0022 ‐‐ ‐‐

MSG008 Zinc, Dissolved 5/22/2008 5/22/2008 1 0 0.0147 0.38 0.003 0.003 0.003 ‐‐ ‐‐

MST067 Aluminum, Dissolved 5/2/2006 5/7/2008 2 50 0.272 0.087 0.07 0.03 0.07 No 0.02728

MST067 Arsenic, Dissolved 5/2/2006 5/7/2008 2 0 0.00109 0.01 0.01115 0.0019 0.0204 No 0.009175

MST067 Cadmium, Dissolved 5/11/2004 5/11/2012 7 14 0.0001 0.0013 0.0019015 0.000399 0.0044 No ‐0.0002195

MST067 Iron, Dissolved 5/2/2006 5/14/2010 4 100 0.112 0.16 <0.025 <0.02 <0.025 ‐‐ ‐‐

MST067 Manganese, Dissolved 5/2/2006 5/7/2008 2 0 0.0552 0.05 0.0319 0.0125 0.0513 No 0.01924

MST067 Molybdenum, Dissolved 5/2/2006 5/7/2008 2 0 0.01 0.078 0.025 0.02 0.03 No 0.004959

MST067 Nickel, Dissolved 5/11/2004 5/7/2008 4 0 0.0027 0.168 0.0126 0.008 0.0171 No ‐0.0007138

MST067 Selenium, Total 5/11/2004 5/11/2012 7 0 0.000772 0.005 0.3811 0.022 0.867 No 0.06752

MST067 Uranium, Dissolved 5/2/2006 5/7/2008 3 0 0.00118 0.0026 0.0148 0.0072 0.0205 No ‐0.001885

MST067 Vanadium, Dissolved 5/11/2004 5/11/2012 7 0 0.00491 0.02 0.017083 0.00841 0.0263 No 0.00005989

MST067 Zinc, Dissolved 5/11/2004 5/7/2008 4 0 0.0147 0.38 0.0518 0.027 0.116 No 0.001336

MST068 Aluminum, Dissolved 5/10/2006 5/7/2008 2 50 0.272 0.087 0.04 0.03 0.04 No 0.01253

MST068 Arsenic, Dissolved 5/10/2006 5/7/2008 2 0 0.00109 0.01 0.01165 0.0014 0.0219 No 0.01028

MST068 Cadmium, Dissolved 5/10/2006 5/7/2008 2 0 0.0001 0.0013 0.0015 0.0012 0.0018 No ‐0.0003008

MST068 Iron, Dissolved 5/10/2006 5/7/2008 2 100 0.112 0.16 <0.02 <0.02 <0.02 ‐‐ ‐‐

MST068 Manganese, Dissolved 5/10/2006 5/7/2008 2 0 0.0552 0.05 0.01855 0.0061 0.031 No ‐0.01248

MST068 Molybdenum, Dissolved 5/10/2006 5/7/2008 2 0 0.01 0.078 0.155 0.15 0.16 No ‐0.005014

MST068 Nickel, Dissolved 5/10/2006 5/7/2008 2 0 0.0027 0.168 0.01945 0.0146 0.0243 No ‐0.004863

MST068 Selenium, Total 5/10/2006 5/7/2008 2 0 0.000772 0.005 0.63 0.48 0.78 No ‐0.1504

MST068 Uranium, Dissolved 5/10/2006 5/7/2008 2 0 0.00118 0.0026 0.0176 0.0084 0.0268 No ‐0.009225

MST068 Vanadium, Dissolved 5/10/2006 5/7/2008 2 0 0.00491 0.02 0.03295 0.0229 0.043 No 0.01008

MST068 Zinc, Dissolved 5/10/2006 5/7/2008 2 0 0.0147 0.38 0.0365 0.029 0.044 No ‐0.007521

MST069 Aluminum, Dissolved 5/8/2006 9/16/2008 4 75 0.272 0.087 0.04 0.03 0.06 No 0.00767

MST069 Arsenic, Dissolved 5/8/2006 5/7/2008 3 0 0.00109 0.01 0.0218 0.0012 0.0362 No 0.0175

MST069 Cadmium, Dissolved 5/10/2004 9/17/2012 16 25 0.0001 0.0013 0.0008551 0.0001 0.00155 Yes 0.0001715
MST069 Iron, Dissolved 5/8/2006 9/14/2010 8 75 0.112 0.16 0.07865 0.02 0.0989 No 0.004717

MST069 Manganese, Dissolved 5/8/2006 9/16/2008 4 0 0.0552 0.05 0.012745 0.0084 0.0199 No ‐0.005007

MST069 Molybdenum, Dissolved 5/8/2006 5/7/2008 3 67 0.01 0.078 0.01 0.01 0.02 No 0.0025

MST069 Nickel, Dissolved 5/10/2004 9/16/2008 7 0 0.0027 0.168 0.02747 0.0098 0.0386 No 0.003099

MST069 Selenium, Total 5/10/2004 9/17/2012 16 0 0.000772 0.005 1.0997 0.001 2.84 Yes 0.1298
MST069 Uranium, Dissolved 5/8/2006 5/7/2008 4 0 0.00118 0.0026 0.04143 0.017 0.0599 No 0.01327

MST069 Vanadium, Dissolved 5/10/2004 9/17/2012 13 46 0.00491 0.02 0.005593 0.0011 0.0301 No 0.0001715

MST069 Zinc, Dissolved 5/10/2004 9/16/2008 7 0 0.0147 0.38 0.0219 0.009 0.0543 Yes 0.005257
MST095 Aluminum, Dissolved 5/3/2006 5/15/2008 2 100 0.272 0.087 <0.03 <0.03 <0.03 ‐‐ ‐‐

MST095 Arsenic, Dissolved 5/3/2006 5/15/2008 2 0 0.00109 0.01 0.0038 0.0008 0.0068 No 0.002948

MST095 Cadmium, Dissolved 5/14/2004 5/10/2012 7 29 0.0001 0.0013 0.0003096 0.0002 0.0005 No ‐0.00001659

MST095 Iron, Dissolved 5/3/2006 5/13/2010 4 100 0.112 0.16 <0.025 <0.02 <0.025 ‐‐ ‐‐

MST095 Manganese, Dissolved 5/3/2006 5/15/2008 2 0 0.0552 0.05 0.01215 0.0104 0.0139 No ‐0.001719

MST095 Molybdenum, Dissolved 5/3/2006 5/15/2008 2 50 0.01 0.078 0.01 0.01 0.01 No ‐0.002456

MST095 Nickel, Dissolved 5/14/2004 5/15/2008 4 0 0.0027 0.168 0.0252 0.0068 0.0665 No 0.001906

MST095 Selenium, Total 5/14/2004 5/10/2012 7 0 0.000772 0.005 0.21074 0.059 0.446 No 0.002277

MST095 Uranium, Dissolved 5/3/2006 5/15/2008 3 0 0.00118 0.0026 0.00313 0.0013 0.0062 No ‐0.002112
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MST095 Vanadium, Dissolved 5/14/2004 5/10/2012 7 43 0.00491 0.02 0.0038 0.0013 0.0058 No 0

MST095 Zinc, Dissolved 5/14/2004 5/15/2008 4 0 0.0147 0.38 0.0375 0.013 0.101 No 0.001248

MST096 Aluminum, Dissolved 5/3/2006 9/17/2008 3 100 0.272 0.087 <0.05 <0.03 <0.05 ‐‐ ‐‐

MST096 Arsenic, Dissolved 5/3/2006 5/18/2008 2 50 0.00109 0.01 0.0022 0.0005 0.0022 No 0.0009541

MST096 Cadmium, Dissolved 5/14/2004 5/10/2012 7 86 0.0001 0.0013 0.0001 0.0001 0.0003 No 0.000004059

MST096 Iron, Dissolved 5/3/2006 9/17/2008 3 67 0.112 0.16 0.05 0.02 0.05 No 0.001051

MST096 Manganese, Dissolved 5/3/2006 9/17/2008 3 0 0.0552 0.05 0.01747 0.0057 0.036 No 0.01274

MST096 Molybdenum, Dissolved 5/3/2006 5/18/2008 2 100 0.01 0.078 <0.01 <0.01 <0.01 ‐‐ ‐‐

MST096 Nickel, Dissolved 5/14/2004 9/17/2008 5 20 0.0027 0.168 0.002698 0.0005 0.00429 No 0.0006725

MST096 Selenium, Total 5/14/2004 5/10/2012 7 0 0.000772 0.005 0.04214 0.02 0.071 No 0.005738

MST096 Uranium, Dissolved 5/3/2006 5/18/2008 2 0 0.00118 0.0026 0.0008 0.0007 0.0009 No ‐0.00009786

MST096 Vanadium, Dissolved 5/14/2004 5/10/2012 6 50 0.00491 0.02 0.00075 0.00013 0.005 No 0.0003091

MST096 Zinc, Dissolved 5/14/2004 9/17/2008 5 40 0.0147 0.38 0.00967 0.002 0.017 No ‐0.001102

Downstream Surface Water Locations
MST050 Aluminum, Dissolved 5/4/2006 9/17/2008 2 100 0.272 0.087 <0.05 <0.03 <0.05 ‐‐ ‐‐

MST050 Arsenic, Dissolved 5/4/2006 5/4/2006 1 0 0.00109 0.01 0.0012 0.0012 0.0012 ‐‐ ‐‐

MST050 Cadmium, Dissolved 5/14/2004 5/10/2012 9 100 0.0001 0.0008 <0.0003 <0.0001 <0.0003 ‐‐ ‐‐

MST050 Iron, Dissolved 5/4/2006 5/14/2010 4 25 0.112 0.16 0.06553 0.02 0.0901 No 0.02171

MST050 Manganese, Dissolved 5/4/2006 9/17/2008 2 0 0.0552 0.05 0.1946 0.0152 0.374 No 0.1511

MST050 Molybdenum, Dissolved 5/4/2006 5/4/2006 1 100 0.01 0.078 <0.01 <0.01 <0.01 ‐‐ ‐‐

MST050 Nickel, Dissolved 5/14/2004 9/17/2008 6 0 0.0027 0.086 0.00472 0.0013 0.0101 No 0.001886

MST050 Selenium, Total 5/14/2004 5/10/2012 9 67 0.000772 0.005 0.002073 0.0005 0.00253 No 0

MST050 Uranium, Dissolved 5/4/2006 5/9/2008 4 0 0.00118 0.0026 0.00188 0.0004 0.0058 No 0.0001956

MST050 Vanadium, Dissolved 5/14/2004 5/10/2012 9 56 0.00491 0.02 0.00658 0.0002 0.0169 No 0

MST050 Zinc, Dissolved 5/14/2004 9/17/2008 6 33 0.0147 0.2 0.00683 0.002 0.0183 No 0.001014

MST066 Aluminum, Dissolved 5/10/2006 5/10/2006 1 100 0.272 0.087 <0.03 <0.03 <0.03 ‐‐ ‐‐

MST066 Arsenic, Dissolved 5/10/2006 10/3/2010 2 0 0.00109 0.01 0.00825 0.0014 0.0151 No 0.003112

MST066 Cadmium, Dissolved 5/18/2004 5/12/2012 9 89 0.0001 0.0008 0.000026 0.000026 0.0006 No 0.000002093

MST066 Iron, Dissolved 5/10/2006 5/14/2010 3 33 0.112 0.16 0.09185 0.02 0.155 No 0.03613

MST066 Manganese, Dissolved 5/10/2006 10/3/2010 2 0 0.0552 0.05 1.33395 0.0279 2.64 No 0.5933

MST066 Molybdenum, Dissolved 5/10/2006 10/3/2010 2 50 0.01 0.078 0.0011 0.0011 0.01 No ‐0.0008858

MST066 Nickel, Dissolved 5/18/2004 10/3/2010 6 0 0.0027 0.086 0.003708 0.0008 0.00845 No 0.0007

MST066 Selenium, Total 5/18/2004 5/12/2012 9 11 0.000772 0.005 0.02355 0.001 0.0524 No 0.000795

MST066 Uranium, Dissolved 5/10/2006 10/3/2010 5 0 0.00118 0.0026 0.003554 0.0007 0.0104 No 0.0004157

MST066 Vanadium, Dissolved 5/18/2004 5/12/2012 9 33 0.00491 0.02 0.006363 0.0002 0.0108 No 0.000095

MST066 Zinc, Dissolved 5/18/2004 10/3/2010 6 33 0.0147 0.2 0.00585 0.0014 0.012 No ‐0.001661

MST088 Aluminum, Dissolved 5/9/2006 5/9/2006 1 100 0.272 0.087 <0.03 <0.03 <0.03 ‐‐ ‐‐

MST088 Arsenic, Dissolved 5/9/2006 5/9/2006 1 0 0.00109 0.01 0.0013 0.0013 0.0013 ‐‐ ‐‐

MST088 Cadmium, Dissolved 5/9/2006 5/9/2008 2 50 0.0001 0.0008 0.0001 0.0001 0.0001 No 0.00002497

MST088 Iron, Dissolved 5/9/2006 5/9/2006 1 0 0.112 0.16 0.06 0.06 0.06 ‐‐ ‐‐

MST088 Manganese, Dissolved 5/9/2006 5/9/2006 1 0 0.0552 0.05 0.0213 0.0213 0.0213 ‐‐ ‐‐

MST088 Molybdenum, Dissolved 5/9/2006 5/9/2006 1 100 0.01 0.078 <0.01 <0.01 <0.01 ‐‐ ‐‐

MST088 Nickel, Dissolved 5/9/2006 5/9/2008 2 0 0.0027 0.086 0.00185 0.0015 0.0022 No 0.0003495

MST088 Selenium, Total 5/9/2006 5/9/2008 2 50 0.000772 0.005 0.007 0.001 0.007 No 0.003246

MST088 Uranium, Dissolved 5/9/2006 5/9/2008 2 0 0.00118 0.0026 0.0004 0.0002 0.0006 No ‐0.0001997

MST088 Vanadium, Dissolved 5/9/2006 5/9/2008 2 0 0.00491 0.02 0.00185 0.0014 0.0023 No 0.0004494

MST088 Zinc, Dissolved 5/9/2006 5/9/2008 2 0 0.0147 0.2 0.005 0.003 0.007 No 0.001997

MST089 Aluminum, Dissolved 5/9/2006 5/9/2006 1 0 0.272 0.087 0.11 0.11 0.11 ‐‐ ‐‐

MST089 Arsenic, Dissolved 5/9/2006 5/9/2006 1 0 0.00109 0.01 0.0011 0.0011 0.0011 ‐‐ ‐‐

MST089 Cadmium, Dissolved 5/14/2004 5/11/2012 7 100 0.0001 0.0008 <0.0006 <0.0001 <0.0006 ‐‐ ‐‐

MST089 Iron, Dissolved 5/9/2006 5/13/2010 3 0 0.112 0.16 0.04887 0.0388 0.0678 No 0.006926

MST089 Manganese, Dissolved 5/9/2006 5/9/2006 1 0 0.0552 0.05 0.0162 0.0162 0.0162 ‐‐ ‐‐

MST089 Molybdenum, Dissolved 5/9/2006 5/9/2006 1 100 0.01 0.078 <0.01 <0.01 <0.01 ‐‐ ‐‐

MST089 Nickel, Dissolved 5/14/2004 5/15/2008 4 0 0.0027 0.086 0.00253 0.0016 0.0038 No ‐0.00001549
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MST089 Selenium, Total 5/14/2004 5/11/2012 7 14 0.000772 0.005 0.011418 0.000758 0.0361 No 0.00008128

MST089 Uranium, Dissolved 5/9/2006 5/15/2008 3 0 0.00118 0.0026 0.00047 0.0002 0.0007 No ‐0.0002476

MST089 Vanadium, Dissolved 5/14/2004 5/11/2012 7 29 0.00491 0.02 0.003074 0.0017 0.00697 Yes 0.0002004
MST089 Zinc, Dissolved 5/14/2004 5/15/2008 4 50 0.0147 0.2 0.004 0.002 0.005 No 0.0006262

MST090 Cadmium, Dissolved 5/14/2004 5/11/2012 6 100 0.0001 0.0008 <0.0006 <0.0001 <0.0006 ‐‐ ‐‐

MST090 Iron, Dissolved 5/6/2009 5/13/2010 2 0 0.112 0.16 0.0482 0.0366 0.0598 No 0.02276

MST090 Nickel, Dissolved 5/14/2004 5/15/2008 3 0 0.0027 0.086 0.0016 0.001 0.0027 No 0.0004244

MST090 Selenium, Total 5/14/2004 5/11/2012 6 83 0.000772 0.005 0.001 0.0005 0.001 No ‐0.00008288

MST090 Uranium, Dissolved 5/8/2007 5/15/2008 2 100 0.00118 0.0026 <0.0001 <0.0001 <0.0001 ‐‐ ‐‐

MST090 Vanadium, Dissolved 5/14/2004 5/11/2012 6 50 0.00491 0.02 0.0015 0.0007 0.005 No 0

MST090 Zinc, Dissolved 5/14/2004 5/15/2008 3 67 0.0147 0.2 0.004 0.002 0.01 No ‐0.0002497

MST092 Aluminum, Dissolved 5/9/2006 5/9/2006 1 0 0.272 0.087 0.03 0.03 0.03 ‐‐ ‐‐

MST092 Arsenic, Dissolved 5/9/2006 5/9/2006 1 0 0.00109 0.01 0.001 0.001 0.001 ‐‐ ‐‐

MST092 Cadmium, Dissolved 5/14/2004 5/11/2012 7 86 0.0001 0.0008 0.0002 0.0001 0.0006 No 0.000006259

MST092 Iron, Dissolved 5/9/2006 5/13/2010 3 0 0.112 0.16 0.05243 0.0387 0.0786 No 0.009617

MST092 Manganese, Dissolved 5/9/2006 5/9/2006 1 0 0.0552 0.05 0.0252 0.0252 0.0252 ‐‐ ‐‐

MST092 Molybdenum, Dissolved 5/9/2006 5/9/2006 1 100 0.01 0.078 <0.01 <0.01 <0.01 ‐‐ ‐‐

MST092 Nickel, Dissolved 5/14/2004 5/15/2008 4 0 0.0027 0.086 0.00428 0.0014 0.009 No ‐0.001714

MST092 Selenium, Total 5/14/2004 5/11/2012 7 14 0.000772 0.005 0.022318 0.001 0.0721 No ‐0.0004889

MST092 Uranium, Dissolved 5/9/2006 5/15/2008 3 0 0.00118 0.0026 0.00047 0.0001 0.001 No ‐0.0003467

MST092 Vanadium, Dissolved 5/14/2004 5/11/2012 7 43 0.00491 0.02 0.0018 0.0007 0.005 No 0.00005

MST092 Zinc, Dissolved 5/14/2004 5/15/2008 4 25 0.0147 0.2 0.0043 0.002 0.01 No ‐0.000002066

MST093 Aluminum, Dissolved 5/10/2006 5/15/2008 2 50 0.272 0.087 0.05 0.03 0.05 No ‐0.01736

MST093 Arsenic, Dissolved 5/10/2006 5/15/2008 2 0 0.00109 0.01 0.0011 0.0007 0.0015 No ‐0.0003967

MST093 Cadmium, Dissolved 5/10/2006 5/10/2012 6 100 0.0001 0.0008 <0.0003 <0.0001 <0.0003 ‐‐ ‐‐

MST093 Iron, Dissolved 5/10/2006 5/13/2010 4 25 0.112 0.16 0.0348 0.02 0.04 No ‐0.001304

MST093 Manganese, Dissolved 5/10/2006 5/15/2008 2 0 0.0552 0.05 0.005 0.0038 0.0062 No 0.00119

MST093 Molybdenum, Dissolved 5/10/2006 5/15/2008 2 100 0.01 0.078 <0.01 <0.01 <0.01 ‐‐ ‐‐

MST093 Nickel, Dissolved 5/13/2004 5/15/2008 4 0 0.0027 0.086 0.00208 0.0008 0.0039 No 0.0003505

MST093 Selenium, Total 5/13/2004 5/10/2012 7 71 0.000772 0.005 0.000772 0.0005 0.001 No 0

MST093 Uranium, Dissolved 5/10/2006 5/15/2008 3 33 0.00118 0.0026 0.0003 0.0001 0.0004 No 0.00007439

MST093 Vanadium, Dissolved 5/13/2004 5/10/2012 7 57 0.00491 0.02 0.00483 0.0002 0.0062 No ‐0.0002005

MST093 Zinc, Dissolved 5/10/2006 5/15/2008 3 33 0.0147 0.2 0.0045 0.002 0.006 No ‐0.001488

MST094 Aluminum, Dissolved 5/9/2006 5/15/2008 2 100 0.272 0.087 <0.03 <0.03 <0.03 ‐‐ ‐‐

MST094 Arsenic, Dissolved 5/9/2006 5/15/2008 2 100 0.00109 0.01 <0.0005 <0.0005 <0.0005 ‐‐ ‐‐

MST094 Cadmium, Dissolved 5/9/2006 5/13/2010 5 100 0.0001 0.0008 <0.0003 <0.0001 <0.0003 ‐‐ ‐‐

MST094 Iron, Dissolved 5/9/2006 5/13/2010 4 100 0.112 0.16 <0.025 <0.02 <0.025 ‐‐ ‐‐

MST094 Manganese, Dissolved 5/9/2006 5/15/2008 2 0 0.0552 0.05 0.00425 0.0027 0.0058 No ‐0.001535

MST094 Molybdenum, Dissolved 5/9/2006 5/15/2008 2 100 0.01 0.078 <0.01 <0.01 <0.01 ‐‐ ‐‐

MST094 Nickel, Dissolved 5/13/2004 5/15/2008 4 25 0.0027 0.086 0.00197 0.0005 0.0036 No 0.0005336

MST094 Selenium, Total 5/13/2004 5/13/2010 6 17 0.000772 0.005 0.0061784 0.000842 0.023 No ‐0.0005806

MST094 Uranium, Dissolved 5/9/2006 5/15/2008 3 0 0.00118 0.0026 0.0004 0.0002 0.0007 No 0.00004953

MST094 Vanadium, Dissolved 5/13/2004 5/13/2010 6 50 0.00491 0.02 0.00107 0.0002 0.005 No 0.0001604

MST094 Zinc, Dissolved 5/9/2006 5/15/2008 3 67 0.0147 0.2 0.002 0.002 0.002 No 0.0004953

MST270 Aluminum, Dissolved 5/6/2006 5/6/2006 1 0 0.272 0.087 0.12 0.12 0.12 ‐‐ ‐‐

MST270 Arsenic, Dissolved 5/6/2006 5/6/2006 1 0 0.00109 0.01 0.0018 0.0018 0.0018 ‐‐ ‐‐

MST270 Cadmium, Dissolved 5/6/2006 5/6/2006 1 100 0.0001 0.0008 <0.0001 <0.0001 <0.0001 ‐‐ ‐‐

MST270 Iron, Dissolved 5/6/2006 5/6/2006 1 100 0.112 0.16 <0.02 <0.02 <0.02 ‐‐ ‐‐

MST270 Manganese, Dissolved 5/6/2006 5/6/2006 1 0 0.0552 0.05 0.0141 0.0141 0.0141 ‐‐ ‐‐

MST270 Molybdenum, Dissolved 5/6/2006 5/6/2006 1 100 0.01 0.078 <0.01 <0.01 <0.01 ‐‐ ‐‐

MST270 Nickel, Dissolved 5/6/2006 5/6/2006 1 0 0.0027 0.086 0.0022 0.0022 0.0022 ‐‐ ‐‐

MST270 Selenium, Total 5/6/2006 5/6/2006 1 100 0.000772 0.005 <0.001 <0.001 <0.001 ‐‐ ‐‐

MST270 Uranium, Dissolved 5/6/2006 5/6/2006 1 0 0.00118 0.0026 0.0004 0.0004 0.0004 ‐‐ ‐‐

MST270 Vanadium, Dissolved 5/6/2006 5/6/2006 1 0 0.00491 0.02 0.0032 0.0032 0.0032 ‐‐ ‐‐
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MST270 Zinc, Dissolved 5/6/2006 5/6/2006 1 0 0.0147 0.2 0.003 0.003 0.003 ‐‐ ‐‐

MST271 Aluminum, Dissolved 5/9/2006 5/9/2006 1 100 0.272 0.087 <0.03 <0.03 <0.03 ‐‐ ‐‐

MST271 Arsenic, Dissolved 5/9/2006 5/9/2006 1 0 0.00109 0.01 0.0023 0.0023 0.0023 ‐‐ ‐‐

MST271 Cadmium, Dissolved 5/9/2006 5/9/2006 1 100 0.0001 0.0008 <0.0001 <0.0001 <0.0001 ‐‐ ‐‐

MST271 Iron, Dissolved 5/9/2006 5/9/2006 1 0 0.112 0.16 0.03 0.03 0.03 ‐‐ ‐‐

MST271 Manganese, Dissolved 5/9/2006 5/9/2006 1 0 0.0552 0.05 0.0196 0.0196 0.0196 ‐‐ ‐‐

MST271 Molybdenum, Dissolved 5/9/2006 5/9/2006 1 100 0.01 0.078 <0.01 <0.01 <0.01 ‐‐ ‐‐

MST271 Nickel, Dissolved 5/9/2006 5/9/2006 1 0 0.0027 0.086 0.0022 0.0022 0.0022 ‐‐ ‐‐

MST271 Selenium, Total 5/9/2006 5/9/2006 1 100 0.000772 0.005 <0.001 <0.001 <0.001 ‐‐ ‐‐

MST271 Uranium, Dissolved 5/9/2006 5/9/2006 1 0 0.00118 0.0026 0.0013 0.0013 0.0013 ‐‐ ‐‐

MST271 Vanadium, Dissolved 5/9/2006 5/9/2006 1 0 0.00491 0.02 0.002 0.002 0.002 ‐‐ ‐‐

MST271 Zinc, Dissolved 5/9/2006 5/9/2006 1 0 0.0147 0.2 0.005 0.005 0.005 ‐‐ ‐‐

MST272 Aluminum, Dissolved 5/9/2006 5/9/2006 1 0 0.272 0.087 0.07 0.07 0.07 ‐‐ ‐‐

MST272 Arsenic, Dissolved 5/9/2006 5/9/2006 1 0 0.00109 0.01 0.0014 0.0014 0.0014 ‐‐ ‐‐

MST272 Cadmium, Dissolved 5/9/2006 5/9/2006 1 100 0.0001 0.0008 <0.0001 <0.0001 <0.0001 ‐‐ ‐‐

MST272 Iron, Dissolved 5/9/2006 5/9/2006 1 0 0.112 0.16 0.07 0.07 0.07 ‐‐ ‐‐

MST272 Manganese, Dissolved 5/9/2006 5/9/2006 1 0 0.0552 0.05 0.0293 0.0293 0.0293 ‐‐ ‐‐

MST272 Molybdenum, Dissolved 5/9/2006 5/9/2006 1 100 0.01 0.078 <0.01 <0.01 <0.01 ‐‐ ‐‐

MST272 Nickel, Dissolved 5/14/2004 5/9/2006 2 0 0.0027 0.086 0.0013 0.0012 0.0014 No 0.0001007

MST272 Selenium, Total 5/14/2004 5/9/2006 2 50 0.000772 0.005 0.01 0.001 0.01 No 0.004783

MST272 Uranium, Dissolved 5/9/2006 5/9/2006 1 0 0.00118 0.0026 0.0005 0.0005 0.0005 ‐‐ ‐‐

MST272 Vanadium, Dissolved 5/14/2004 5/9/2006 2 0 0.00491 0.02 0.00625 0.0014 0.0111 No ‐0.004883

MST272 Zinc, Dissolved 5/9/2006 5/9/2006 1 0 0.0147 0.2 0.003 0.003 0.003 ‐‐ ‐‐

MST273 Aluminum, Dissolved 5/9/2006 5/9/2006 1 100 0.272 0.087 <0.03 <0.03 <0.03 ‐‐ ‐‐

MST273 Arsenic, Dissolved 5/9/2006 5/9/2006 1 0 0.00109 0.01 0.0012 0.0012 0.0012 ‐‐ ‐‐

MST273 Cadmium, Dissolved 5/9/2006 5/9/2006 1 100 0.0001 0.0008 <0.0001 <0.0001 <0.0001 ‐‐ ‐‐

MST273 Iron, Dissolved 5/9/2006 5/9/2006 1 0 0.112 0.16 0.05 0.05 0.05 ‐‐ ‐‐

MST273 Manganese, Dissolved 5/9/2006 5/9/2006 1 0 0.0552 0.05 0.0058 0.0058 0.0058 ‐‐ ‐‐

MST273 Molybdenum, Dissolved 5/9/2006 5/9/2006 1 100 0.01 0.078 <0.01 <0.01 <0.01 ‐‐ ‐‐

MST273 Nickel, Dissolved 5/14/2004 5/9/2006 2 0 0.0027 0.086 0.0028 0.0016 0.004 No ‐0.001208

MST273 Selenium, Total 5/14/2004 5/9/2006 2 50 0.000772 0.005 0.016 0.001 0.016 No 0.007803

MST273 Uranium, Dissolved 5/9/2006 5/9/2006 1 0 0.00118 0.0026 0.0006 0.0006 0.0006 ‐‐ ‐‐

MST273 Vanadium, Dissolved 5/14/2004 5/9/2006 2 0 0.00491 0.02 0.0031 0.0016 0.0046 No ‐0.00151

MST273 Zinc, Dissolved 5/9/2006 5/9/2006 1 0 0.0147 0.2 0.003 0.003 0.003 ‐‐ ‐‐

MST278 Aluminum, Dissolved 5/10/2006 5/10/2006 1 100 0.272 0.087 <0.03 <0.03 <0.03 ‐‐ ‐‐

MST278 Arsenic, Dissolved 5/10/2006 5/10/2006 1 0 0.00109 0.01 0.0015 0.0015 0.0015 ‐‐ ‐‐

MST278 Cadmium, Dissolved 5/10/2006 5/10/2006 1 0 0.0001 0.0008 0.0007 0.0007 0.0007 ‐‐ ‐‐

MST278 Iron, Dissolved 5/10/2006 5/10/2006 1 100 0.112 0.16 <0.02 <0.02 <0.02 ‐‐ ‐‐

MST278 Manganese, Dissolved 5/10/2006 5/10/2006 1 0 0.0552 0.05 0.0057 0.0057 0.0057 ‐‐ ‐‐

MST278 Molybdenum, Dissolved 5/10/2006 5/10/2006 1 0 0.01 0.078 0.02 0.02 0.02 ‐‐ ‐‐

MST278 Nickel, Dissolved 5/10/2006 5/10/2006 1 0 0.0027 0.086 0.0066 0.0066 0.0066 ‐‐ ‐‐

MST278 Selenium, Total 5/10/2006 5/10/2006 1 0 0.000772 0.005 0.122 0.122 0.122 ‐‐ ‐‐

MST278 Uranium, Dissolved 5/10/2006 5/10/2006 1 0 0.00118 0.0026 0.0056 0.0056 0.0056 ‐‐ ‐‐

MST278 Vanadium, Dissolved 5/10/2006 5/10/2006 1 0 0.00491 0.02 0.0073 0.0073 0.0073 ‐‐ ‐‐

MST278 Zinc, Dissolved 5/10/2006 5/10/2006 1 0 0.0147 0.2 0.017 0.017 0.017 ‐‐ ‐‐

MST279 Aluminum, Dissolved 9/15/2007 9/18/2008 3 100 0.272 0.087 <0.05 <0.03 <0.05 ‐‐ ‐‐

MST279 Arsenic, Dissolved 9/15/2007 5/9/2008 2 50 0.00109 0.01 0.0006 0.0005 0.0006 No ‐0.000539

MST279 Cadmium, Dissolved 5/8/2007 9/18/2008 4 100 0.0001 0.0008 <0.000125 <0.0001 <0.000125 ‐‐ ‐‐

MST279 Iron, Dissolved 9/15/2007 9/18/2008 3 33 0.112 0.16 0.04575 0.02 0.06 No ‐0.02819

MST279 Manganese, Dissolved 9/15/2007 9/18/2008 3 0 0.0552 0.05 0.23837 0.0031 0.542 No 0.368

MST279 Molybdenum, Dissolved 9/15/2007 5/9/2008 2 100 0.01 0.078 <0.01 <0.01 <0.01 ‐‐ ‐‐

MST279 Nickel, Dissolved 5/8/2007 9/18/2008 4 0 0.0027 0.086 0.002715 0.0014 0.00476 No 0.002149

MST279 Selenium, Total 5/8/2007 9/18/2008 4 50 0.000772 0.005 0.00174 0.001 0.00248 No 0.0005413

MST279 Uranium, Dissolved 5/8/2007 5/9/2008 3 0 0.00118 0.0026 0.0008 0.0002 0.0015 No ‐0.0004973
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MST279 Vanadium, Dissolved 5/8/2007 9/18/2008 4 25 0.00491 0.02 0.00117 0.0009 0.005 No 0.001006

MST279 Zinc, Dissolved 5/8/2007 9/18/2008 4 75 0.0147 0.2 0.00539 0.002 0.00539 No 0.001606

Pond Surface Water Locations
MSP010 Aluminum, Dissolved 5/4/2006 5/4/2006 1 0 0.272 0.087 0.03 0.03 0.03 ‐‐ ‐‐

MSP010 Arsenic, Dissolved 5/4/2006 5/4/2006 1 0 0.00109 0.01 0.0017 0.0017 0.0017 ‐‐ ‐‐

MSP010 Cadmium, Dissolved 5/15/2004 5/4/2006 2 0 0.0001 0.0006 0.0013 0.0008 0.0018 No 0.0005076

MSP010 Iron, Dissolved 5/4/2006 5/4/2006 1 100 0.112 0.16 <0.02 <0.02 <0.02 ‐‐ ‐‐

MSP010 Manganese, Dissolved 5/4/2006 5/4/2006 1 0 0.0552 0.05 0.0095 0.0095 0.0095 ‐‐ ‐‐

MSP010 Molybdenum, Dissolved 5/4/2006 5/4/2006 1 0 0.01 0.078 0.02 0.02 0.02 ‐‐ ‐‐

MSP010 Nickel, Dissolved 5/15/2004 5/4/2006 2 0 0.0027 0.052 0.02455 0.0239 0.0252 No ‐0.0006599

MSP010 Selenium, Total 5/15/2004 5/6/2006 2 0 0.000772 0.005 0.85 0.63 1.07 No 0.2227

MSP010 Uranium, Dissolved 5/4/2006 5/4/2006 1 0 0.00118 0.0026 0.0259 0.0259 0.0259 ‐‐ ‐‐

MSP010 Vanadium, Dissolved 5/15/2004 5/4/2006 2 0 0.00491 0.02 0.014 0.0125 0.0155 No ‐0.001523

MSP010 Zinc, Dissolved 5/15/2004 5/4/2006 2 0 0.0147 0.12 0.0235 0.009 0.038 No 0.01472

MSP011 Aluminum, Dissolved 5/4/2006 5/8/2008 2 100 0.272 0.087 <0.03 <0.03 <0.03 ‐‐ ‐‐

MSP011 Arsenic, Dissolved 5/4/2006 5/8/2008 2 50 0.00109 0.01 0.0043 0.0005 0.0043 No 0.002011

MSP011 Cadmium, Dissolved 5/12/2004 5/8/2008 4 0 0.0001 0.0006 0.00053 0.0001 0.001 No ‐0.00006263

MSP011 Iron, Dissolved 5/4/2006 5/8/2008 2 100 0.112 0.16 <0.02 <0.02 <0.02 ‐‐ ‐‐

MSP011 Manganese, Dissolved 5/4/2006 5/8/2008 2 0 0.0552 0.05 0.0049 0.0037 0.0061 No 0.001192

MSP011 Molybdenum, Dissolved 5/4/2006 5/8/2008 2 100 0.01 0.078 <0.01 <0.01 <0.01 ‐‐ ‐‐

MSP011 Nickel, Dissolved 5/12/2004 5/8/2008 4 0 0.0027 0.052 0.00715 0.001 0.0104 No ‐0.0002422

MSP011 Selenium, Total 5/12/2004 5/8/2008 4 0 0.000772 0.005 0.0505 0.043 0.069 No 0.002756

MSP011 Uranium, Dissolved 5/4/2006 5/8/2008 3 0 0.00118 0.0026 0.00053 0.0003 0.0007 No ‐0.0001986

MSP011 Vanadium, Dissolved 5/12/2004 5/8/2008 4 0 0.00491 0.02 0.00945 0.0008 0.0144 No 0.002356

MSP011 Zinc, Dissolved 5/12/2004 5/8/2008 4 0 0.0147 0.12 0.0083 0.003 0.012 No 0.002256

MSP012 Aluminum, Dissolved 5/4/2006 5/8/2008 2 100 0.272 0.087 <0.03 <0.03 <0.03 ‐‐ ‐‐

MSP012 Arsenic, Dissolved 5/4/2006 5/8/2008 2 0 0.00109 0.01 0.00395 0.0016 0.0063 No 0.002334

MSP012 Cadmium, Dissolved 5/12/2004 5/8/2008 4 0 0.0001 0.0006 0.00088 0.0004 0.0015 No ‐0.0002548

MSP012 Iron, Dissolved 5/4/2006 5/8/2008 2 100 0.112 0.16 <0.02 <0.02 <0.02 ‐‐ ‐‐

MSP012 Manganese, Dissolved 5/4/2006 5/8/2008 2 0 0.0552 0.05 0.0016 0.0014 0.0018 No ‐0.0001986

MSP012 Molybdenum, Dissolved 5/4/2006 5/8/2008 2 50 0.01 0.078 0.01 0.01 0.01 No 0.002483

MSP012 Nickel, Dissolved 5/12/2004 5/8/2008 4 0 0.0027 0.052 0.00763 0.0048 0.0105 No 0.0002758

MSP012 Selenium, Total 5/12/2004 5/8/2008 4 0 0.000772 0.005 0.1133 0.073 0.145 No 0.00564

MSP012 Uranium, Dissolved 5/4/2006 5/8/2008 3 0 0.00118 0.0026 0.00103 0.0007 0.0016 No ‐0.00004966

MSP012 Vanadium, Dissolved 5/12/2004 5/8/2008 4 0 0.00491 0.02 0.02565 0.0227 0.0273 No ‐0.0001252

MSP012 Zinc, Dissolved 5/12/2004 5/8/2008 4 25 0.0147 0.12 0.008 0.002 0.01 No ‐0.001886

MSP013 Aluminum, Dissolved 5/4/2006 5/16/2008 2 0 0.272 0.087 0.07 0.05 0.09 No 0.01965

MSP013 Arsenic, Dissolved 5/4/2006 5/16/2008 2 0 0.00109 0.01 0.0072 0.0026 0.0118 No 0.00452

MSP013 Cadmium, Dissolved 5/4/2006 5/16/2008 2 0 0.0001 0.0006 0.0013 0.0011 0.0015 No ‐0.0001965

MSP013 Iron, Dissolved 5/4/2006 5/16/2008 2 100 0.112 0.16 <0.02 <0.02 <0.02 ‐‐ ‐‐

MSP013 Manganese, Dissolved 5/4/2006 5/16/2008 2 0 0.0552 0.05 0.0091 0.0078 0.0104 No 0.001277

MSP013 Molybdenum, Dissolved 5/4/2006 5/16/2008 2 50 0.01 0.078 0.01 0.01 0.01 No ‐0.002456

MSP013 Nickel, Dissolved 5/4/2006 5/16/2008 2 0 0.0027 0.052 0.0141 0.0127 0.0155 No ‐0.001376

MSP013 Selenium, Total 5/4/2006 5/16/2008 2 0 0.000772 0.005 0.18 0.16 0.2 No ‐0.01965

MSP013 Uranium, Dissolved 5/4/2006 5/16/2008 2 0 0.00118 0.0026 0.0003 0.0003 0.0003 No 0

MSP013 Vanadium, Dissolved 5/4/2006 5/16/2008 2 0 0.00491 0.02 0.0152 0.0135 0.0169 No 0.00167

MSP013 Zinc, Dissolved 5/4/2006 5/16/2008 2 0 0.0147 0.12 0.029 0.02 0.038 No ‐0.008843

MSP059 Aluminum, Dissolved 5/4/2006 5/16/2008 2 0 0.272 0.087 0.345 0.34 0.35 No ‐0.004913

MSP059 Arsenic, Dissolved 5/4/2006 5/16/2008 2 0 0.00109 0.01 0.00265 0.002 0.0033 No ‐0.0006386

MSP059 Cadmium, Dissolved 5/12/2004 5/16/2008 4 0 0.0001 0.0006 0.00085 0.0004 0.0013 No 0.0001762

MSP059 Iron, Dissolved 5/4/2006 5/16/2008 2 0 0.112 0.16 0.155 0.14 0.17 No 0.01474

MSP059 Manganese, Dissolved 5/4/2006 5/16/2008 2 0 0.0552 0.05 0.0079 0.0066 0.0092 No 0.001277

MSP059 Molybdenum, Dissolved 5/4/2006 5/16/2008 2 100 0.01 0.078 <0.01 <0.01 <0.01 ‐‐ ‐‐

MSP059 Nickel, Dissolved 5/12/2004 5/16/2008 4 0 0.0027 0.052 0.01123 0.0072 0.0171 No 0.001388
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MSP059 Selenium, Total 5/12/2004 5/16/2008 4 0 0.000772 0.005 0.0245 0.018 0.029 No ‐0.002631

MSP059 Uranium, Dissolved 5/4/2006 5/16/2008 3 0 0.00118 0.0026 0.0006 0.0003 0.0009 No ‐0.0001474

MSP059 Vanadium, Dissolved 5/12/2004 5/16/2008 4 0 0.00491 0.02 0.00923 0.0067 0.0116 No ‐0.0006154

MSP059 Zinc, Dissolved 5/12/2004 5/16/2008 4 0 0.0147 0.12 0.0238 0.007 0.045 No 0.005536

MSP062 Aluminum, Dissolved 5/4/2006 5/8/2008 2 50 0.272 0.087 0.11 0.03 0.11 No 0.04718

MSP062 Arsenic, Dissolved 5/4/2006 5/8/2008 2 0 0.00109 0.01 0.00325 0.001 0.0055 No ‐0.002235

MSP062 Cadmium, Dissolved 5/12/2004 5/8/2008 3 0 0.0001 0.0006 0.0018 0.0016 0.0021 No ‐0.0001002

MSP062 Iron, Dissolved 5/4/2006 5/8/2008 2 50 0.112 0.16 0.06 0.02 0.06 No 0.02483

MSP062 Manganese, Dissolved 5/4/2006 5/8/2008 2 0 0.0552 0.05 0.0223 0.0137 0.0309 No 0.008541

MSP062 Molybdenum, Dissolved 5/4/2006 5/8/2008 2 50 0.01 0.078 0.01 0.01 0.01 No ‐0.002483

MSP062 Nickel, Dissolved 5/12/2004 5/8/2008 3 0 0.0027 0.052 0.00957 0.0049 0.015 No ‐0.00253

MSP062 Selenium, Total 5/12/2004 5/8/2008 3 33 0.000772 0.005 0.0015 0.001 0.002 No ‐0.0003758

MSP062 Uranium, Dissolved 5/4/2006 5/8/2008 2 0 0.00118 0.0026 0.0005 0.0002 0.0008 No ‐0.000298

MSP062 Vanadium, Dissolved 5/12/2004 5/8/2008 3 0 0.00491 0.02 0.0042 0.0028 0.0062 No ‐0.0008518

MSP062 Zinc, Dissolved 5/12/2004 5/8/2008 3 0 0.0147 0.12 0.0163 0.011 0.02 No ‐0.002255

1 Average concentration values calculated from detected values only. For 100% non‐detect records, the highest MDL is shown for average and maximum and the lowest MDL for minimum.

2 Mann‐Kendall test run at the 95% confidence level.

‐‐ No data or not applicable.

Ins. Data Insufficient data to calculate the specified metric.

mg/l Milligrams per liter.

NC Not calculated

ND Analyte not detected in the sample.
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A/T Comments on P4’s Remedial Investigation Report for P4's Ballard 
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February 14, 2014 

 
 

Rachel Roskelley 

Sr. Environmental Engineer 

Monsanto Company 

Soda Springs Operations 

1853 Highway 34 

Soda Springs, Idaho 83276 

 

Re:  A/T comments on P4’s Remedial Investigation Report for P4's Ballard Mine 

Draft 0, November 2013.  

 

Dear Ms Roskelley, 

 

The Agencies and Tribes (A/T) have reviewed the above referenced deliverable, 

submitted pursuant to the Administrative Settlement Agreement and Order on 

Consent/Consent Order for Performance of Remedial Investigation and Feasibility Study 

at the Enoch, Henry, and Ballard Mine Sites in Southeastern Idaho (or 2009 AOC). 

Attached you will find compiled comments and direction from the agencies and Tribes on 

the subject document.  We will be available to discuss and clarify these comments during 

our next conference call, scheduled for February 24 at 2 PM MT.  If there is a need to 

schedule additional time, we can schedule another meeting to continue discussions. 

  

Written responses to these comments are due in 21 days (on March 7).  Please contact me 

if you have questions.  I can be reached at 208-378-5763 or electronically at 

tomten.dave@epa.gov.   

 

 

      Sincerely, 

 

      //s// 

       

      Dave Tomten 

      Remedial Project Manager 

 

 

Attachments 

 

cc:   Cary Faulk, MWH (electronic version only) 

 Vance Drain, MWH (electronic version only) 

 

mailto:tomten.dave@epa.gov


2 

 Mike Rowe, IDEQ – Pocatello 

Sandi Fisher, US FWS - Chubbuck 

Kelly Wright, Shoshone Bannock Tribes    

         Susan Hanson (for the tribes)  

Talia Martin, Shoshone Bannock Tribes (electronic version only) 

 Mary Kaufman, FS – Pocatello (electronic version only) 

 Colleen O’Hara, BLM (electronic version only) 

 Eldine Stevens, BIA (electronic version only) 

 Bob Blaesing, BIA (electronic version only) 

 Tim Mosko, CH2MHill (electronic version only) 

            Charles Allbritton, EPA Records Center (electronic version only) 

             

  

 

 

 



  

A/T Comments on P4’s Remedial Investigation Report for P4's Ballard Mine Draft 0, November 

2013 

 

General Comments 

1. IDEQ water quality standards define Ephemeral waters as “A stream, reach, or water body that 

flows naturally only in direct response to precipitation in the immediate watershed and whose 

channel is at all times above the water table.” (IDAPA 58.01.02.010.35). This seems to better 

define most of the Ballard Site streams. Revise accordingly.  

2. Throughout the document, there is reference to the possibility that background values for metals 

in upland soil and vegetation might be biased low because the background samples did not 

include soils representative of the full range of conditions present at the site prior to mining.  For 

example, no soil samples were collected in areas overlying the Phosphoria Formation or areas 

directly downhill from Phosphoria outcrops. In addition, the report authors raise questions about 

the uncertainty and conservatism associated with the approach used to estimate radiological risk.  

As a result, P4 is recommending that additional background data for soils, and radiological data 

on soils (on site and in background areas) be collected for the FS.  

In general, we agree that there are legitimate questions of interest associated with the 

representativeness of the background data set, and of radiological properties of background and 

site soils.  Additional data collection will help to resolve these questions of interest, and reduce 

uncertainty in risk characterization particularly with respect to radiological risk.  The additional 

background data may also be useful in establishing cleanup levels during the FS.  Therefore, the 

A/T agrees that a focused background study may be of value for the FS. However, if additional 

background data are to be collected, there are several factors that warrant attention in the 

eventual QAPP/workplan for the supplemental sampling event, as follows. 

 Care should be taken is determining the number and distribution of soil samples, and 

consider the surface geology of the pre-mining landscape.  For example (based on Drawing 

2-2), the aerial extent of pre-mining Meade Peak outcrop only comprised a small portion of 

the area that was eventually disturbed by the mine. A cursory review of the pre-mining 

surface geology as shown in Drawing 2-2 suggests that the Phosphoria Formation occupied 

less than 30% of the Mine’s disturbance area and the Meade Peak Member probably 

comprised about two-thirds of that; that is, Meade Peak outcrops comprised about 20% of the 

area eventually disturbed by the mine. In addition, the geologic maps show colluvium 

covering large parts of the site.  Thus, the revised DQOs of a background study should 

elucidate the specific management decisions for which background data will be used (for 

example, how might soil cleanup levels in the FS to expressed and applied, and how would 

background data be compared to soil cleanup levels?), and carefully consider the conditions 

to be represented and consider potential sources of bias.   

 There could be significant differences in metals concentrations between rock outcrops and 

overlying soils.  Care should be taken in what material is sampled and how that material is 

characterized (as rock or soil), and interpreted.  Weathering of in-situ Meade Peak soils could 

substantially alter concentrations for some COPCs. Similar to the findings of the column tests 



discussed in Section 2.1.1.3, some metals “. . . would theoretically decline over time” once 

exposed to the surface. Given that soils develop over millennia, substantial leaching and 

transport of some COPCs could be a factor.  

Overall, these and other factors suggest that there are multiple opportunities to introduce bias 

into the background data set, and that bias in the existing data set, if present, may not be as high 

as implied throughout this document. It is also not clear whether collection of additional 

background data will change management decisions for the project.  Nevertheless, as there are 

legitimate questions of interest that can be resolved through implementation of a supplemental 

QAPP, the A/T will consider additional data collection if it does not delay production of the FS. 

 

3.  Meade Peak to the overall Site risks. As illustrated in Drawing 2-3, the historically 

accessible area of the Meade Peak soils comprises a small fraction of the mining area. 

Therefore, the arguments that the risks are largely attributable to background are not valid. 

Even if the contaminants were naturally-occurring, the current concentrations of the 

contaminants in accessible soil is clearly elevated by the mining activities. Supporting this, 

no pre-mining effects from selenosis have been documented in the SE Idaho phosphate 

mining patch and numerous acute toxicity events to several species (e.g., amphibians, sheep, 

horses) have been documented following mining activities. Activities resulting in 

contaminant movement to the surface where exposures occur and where contaminants can be 

oxidized and mobilized are a result of past mining practices.  

Specific Comments 

1. Table of Contents. The “List of Tables” section is missing several Tables from Section 4.0. For 

example, Tables 4-4, 4-7, 4-9, etc. are missing from the TOC. Revise accordingly.  

2. Section ES.1, page ES-1, paragraph 1, line 5. Delete “federal” so as not to exclude the 

Shoshone-Bannock Tribes and IDEQ.  

3. Section ES4.2, Page ES-7, 2
nd

 Paragraph. The risk summary overstates the influence of 

background. Even though risks from background exceed an HI of 1 for several receptors, the risk 

from the Site is greater than 10x background for most receptor. Therefore, background risk does 

not account for a large portion of the total risk. Additionally, pre-mining exposure to the 

Phosphoria Formation would have been limited at the surface and the influence of this is 

overstated. Although these are important uncertainties to be considered in the risk management 

decisions, the overstatement of these should be removed unless supporting data are presented.  

4. Section ES4.2, Page ES-7. It is true that the assumption that all COPECs are being additive is 

conservative, however a large portion of the risk is driven by selenium with individual HQs 

greater than 80 for several receptors, which was not described in the summary. Considering this, 

the influence of the additive assumption on risk management decisions is overstated. Revise as 

appropriate.   

5. Section ES4.2, Page ES-7. The risk summary focuses on the risk to wildlife and no summary 

has been provided for other receptors (e.g., amphibians). The summary needs to include the risk 

results for the other Site receptors.  

6. Section ES4.3, page ES-7, paragraph 2 (last), line 5. Provide a reference for the natural 

elevation of Cd, Cr, Se, U, and Zn in the Phosphoria Fm. (DEQ) 



7. Section ES4.3, page ES-7, paragraph 2 (last), line 8. Delete “significantly” here and other 

places where it occurs in this context unless you can show that it is significantly higher. Consider 

using “likely to be”.  

8. Section ES4.4, page ES-8, Bullet 3, line 3. Define “TMP” here and add to the list of acronyms.  

9. Section 1.3.1, page 1-5. The document states there is vegetation developing on most of the mine 

area. Is this statement referring to the vegetative cover on section 2.2.3? If not, explain if it is 

standard practice in this process to characterize the types of vegetation for assessing current risk 

exposure or future treatment process.  

10. Section 2.2.2, page 2-3, 4
th

 paragraph, 12
th

 line. The text states “This stockpiled slag is 

approved for use on P4 private lands for maintenance on haul roads and associated facilities.” 

The text should include how and by whom this approval was given, e.g., mine plan.  

11. Slag at the Eastern Michaud Flats, FMC Plant OU incurs significant gamma risks, unacceptable 

for an occupational scenario.  Have risks from slag been characterized? 

12. Section 2.2.3, page 2-4, 1
st
 sentence. This is the first location in the report where brown, black, 

and black cherty shales are noted. The text should note what the sources of the various shales 

are, e.g., Dinwoody, Phosphoria, etc.  

13. Section 2.10, page 19, 3
rd

 paragraph. Revise the paragraph as shown below with significant 

changes shown in bold.  

 

The encroachments of these Euroamerican settlements led to displacement of the native peoples 

in the area; primarily the Shoshone and Bannock Tribes. The Fort Hall Reservation, north of 

Pocatello, was established in 1863. The Fort Bridger Treaty which was a Peace Treaty between 

the United States and the Shoshone and Bannock tribes was established in 1868 and. Part of the 

Treaty Rights resulting from this was intended to preserve the rights of the Tribes to hunt, fish, 

gather, and practice other traditional land uses. It was written that these activities were to 

occur only in unoccupied federal lands. Through this, the Shoshone Bannock Tribes are 

allowed to continue to gather traditional use plant species and vegetation. The Federal 

government has an obligation to consult with the Shoshone and Bannock Tribes on issues that 

could have a bearing on their traditional use of the land in the area of the Sites which are or 

could be impact their Treaty Rights.  

14. Section 2.11. Various studies on the chemical composition of the Meade Peak are provided in 

this section. These studies indicate that the Meade Peak is naturally enriched in several primary 

constituents. The discussion should clarify if the analyzed samples are from subsurface rock or 

surface soil. This is important to ongoing concerns that the current background soil dataset may 

be biased low for some COC because the Phosphoria Formation is not represented. The degree of 

the bias, if any, is unknown. Throughout this section and other sections of the doc, the text 

appears to presume that this bias is probably large given the natural enrichment of the rock itself. 

However, similar to the findings of the column tests discussed in Section 2.1.1.3, some metals “. 

. . would theoretically decline over time” once exposed to the surface. Further, on a hillside 

environment, the downslope movement of soils from the uphill, overlying bedrock onto the 

Phosphoria would naturally mix with the Phosphoria soils in a manner similar to what P4 

predicts is happening downhill of the Phosphoria. Overall, these factors suggest that the bias for 

some metals, including uranium, may not be as high as generally described throughout this 



document. In the absence of quantifiable data, the text should be revised to better acknowledge 

the uncertainty surrounding the premise that the Phosphoria Formation soil will be substantially 

higher than background.  

15. Section 2.11.1, page 2-20, 2
nd

 sentence on page. P4 states “It is also noted that in undisturbed 

and pre-mining areas, the enriched concentrations will contribute to an elevated background in 

soils overlaying the Meade Peak Member and may result in elevated concentrations downslope 

of Meade Peak outcrops in soil and stream sediment and possibly groundwater and surface 

water.” Provide a reference to document this statement or qualify the uncertainty of this 

statement as discussed in earlier comments.  

16. Section 2.11.1, page 2-20, paragraph 1 (partial), line 4. “Overlying” is more appropriate here 

than “overlaying”? Revise accordingly.  

17.  Section 2.11.1, page 2-20, paragraph 1 (partial), sentence 2. Provide a reference for this 

statement.  

18. Section 2.11.1, page 2-23, paragraph 1, sentence 5. Provide the data upon which this statement 

is based.  

19. Note that for the Area Wide HHERA (TetraTech 2002), they sampled 4 Phosphoria outcrop sites 

(Wood Canyon Rd, Slug Valley, Stewart Creek, Timber Creek). The values represent an average 

of 3 samples in mg/kg dw. 

 WC SV SC TC 

As 6.40 9.10 8.13 8.03 

Cd 0.88 0.66 0.70 13.33 

Cr 22.00 40.67 34.33 109.33 

Cu 9.80 30.33 19.33 16.00 

Ni 12.33 28.33 21.33 44.33 

Se 0.43 0.79 0.67 2.87 

Ag 0.05 0.10 0.04 0.15 

V 27.00 52.00 45.33 86.67 

Zn 47.67 102.33 99.33 553.33 

     

BOLD 1 sample < DL, avg from 2 samples 

These values are much closer to the minimum presented in Table 2-8 than the maximum and 

except for Timber Creek are consistently below the RI Soil Background Level.  

20. Section 2.11.2, page 2-26, bullet 4. “(<0.01%) to 2.08%” is not a concentration range. Revise 

accordingly.  

21. Section 3.3, Page 3-7. Depths for the soil sampling needs to be described for the soil 

investigations.  

22. Section 3.3.2, page 3-7, bullet 2, line 5. Should the first citation be “(MWH, 2010c)”? Change 

accordingly.  



23. Section 3.5, page 3-8, paragraph 2, line 1. Table 3-3 shows “44” locations not “43” as stated in 

the text. Reconcile the text and table.  

24. Section 3.6, page 3-12, paragraph 1, sentence 2. Identify on Table 3-3 where sediment samples 

were collected.  

25. Section 3.7.4, page 3-20, paragraph 1, line 2. What data? It says only rock chip samples were 

collected. Clarify as needed.  

26. Section 4.0, global. The terms “background and screening levels” and “background or screening 

levels” are intermixed throughout this Section of the report. Overall, the discussions comparing 

sample results to “background and screening levels” appears to be inclusive of both thresholds 

implying whichever is greater, whereas, “background or screening levels” could be interpreted to 

imply one or the other threshold. To avoid confusion when comparing sample results to 

background and screening levels, recommend that only one version of the term be used 

throughout the document if the intent is always the same.  

27. Section 4.1 through 4.6, general. Generally, a reader should be able to determine land 

ownership when reviewing the results presented in this section as this may have a bearing on 

future use and cleanup options.  Revise maps and/or text to facilitate such understanding.   

28. Section 4.1.1, page 4-7. Given the 2009 range of selenium concentrations for upland soil at 

MMP036, MWD080, MWD082, and MWD084, it appears that the 2004 sample locations and 

results poorly represent the selenium levels in the upland soils on waste rock when compared to 

the 2010 data. In fact, the range of selenium in the 2004 samples appears to be more consistent 

with background concentrations. Referring back to Section 3.0, there does not appear to be a 

discussion for how the 2004 sample locations were selected. Note also that the selenium 

concentrations at the downslope end of the mass wasting transects (i.e., 100 feet downhill from 

the waste pile) are higher than the range shown for upland soil in the 2004 samples. How the 

2004 sample locations were selected should be provided in the text.  

29. Section 4.1.2, page 4-8, last paragraph. The text indicates there were five key constituents 

selected on the basis of the maximum upland soil concentrations exceeded the screening level or 

background by at least a factor of 10 in samples collected from the six mine waste rock dumps. 

Chromium and nickel are not included in the key constituent list, however, Table 4-5 indicates 

that the max chromium and nickel concentrations at the waste dumps exceed the background or 

screening level by a factor of 10. Explain or revise accordingly. 

30. Section 4.1.2, page 4-8, paragraph 3, sentence 1. Explain if these soil selenium values at the 

Ballard Site include all values including background values.  

31. Section 4.1.2, page 4-8, paragraph 4, line 1. Insert “(antimony, molybdenum, selenium, 

uranium, vanadium)” between “constituents” and “are”.  

32. Section 4.1.2, page 4-9, paragraph 1, sentence 3. Show the data upon which this statement is 

based. See above comment.  



33. Section 4.1.4, page 4-14, Bullet 5, line 1. Shouldn’t it be “39 mg/kg” from stream stations rather 

than “53 mg/kg” for MSP010 as the lower end of the maximum selenium concentrations? Revise 

accordingly.  

34. Section 4.1.5, page 4-16, 2
nd

 bullet. The bullet is missing the name of the subject constituent 

(arsenic). Revise accordingly.  

35. Section 4.1.5, page 4-16, Bullet 2, line 2. Insert “for arsenic” after”0.39 mg/kg”.  

36. Section 4.1.5, page 4-17 and 4-18, bullets. For consistency with other media, these bullets 

should state that the cited samples exceeded both background and screening levels, not just 

background. Revise accordingly.  

37. Section 4.1.5, page 4-17, paragraph 2, line 3. Identify the station (MST092?) that is 

approximately 1.5-2 miles downstream on Wooley Valley Creek.  

38. Section 4.1.6, page 4-18, 1
st
 bullet. The upland soil reference is to Table 2-9 which does not 

exist. Did you mean Table 2-8? Revise accordingly.  

39. Section 4.1.6, page 4-19, paragraph 3 (last). Based on Drawing 2-2, it appears that the transect 

could just as easily be on colluvium/alluvium overlying most likely Dinwoody Fm as opposed to 

Phosphoria Fm. Provide clarification.  

40. Section 4.1.6, page 4-20, paragraph 1 (partial), sentence 4 (last). One would think that a 

natural mass movement might look different than a more recent mass movement associated with 

mining activities. Discuss as needed.  

41. Section 4.1.6, page 4-20, paragraph 4, sentence 2 (last). No, it is not reasonable to expect soils 

overlying and comprised of Meade Peak beds to be similarly elevated in arsenic (i.e., 22-27 

mg/kg). Based upon limited sampling (4 sites, 3 samples/site) of Phosphoria Fm outcrops as part 

of the Area-Wide HHERA the range was 6.4-9.1 mg/kg dw. Revise accordingly.  

42. Section 4.1.6, pages 4-19 to 4-20, last sentence on page 4-19. The sentence states that the 

transect “ . . . overlies the upper section of the Phosphoria Formation (compare location to 

geology map in Drawing 2-2), and is downhill from a mined outcrop of the mineralized Meade 

Peak Member.” When transposed onto Drawing 2-2, it appears that the pre-mining ground 

surface for the transect was colluvium. Explain or revise the discussion on the implications of the 

transect data, accordingly.  

43. Section 4.2.1, page 4-22, paragraph 1 (partial). Does the fact that Se concentrations in 

vegetation are at or below background and screening level concentrations have any bearing on 

the idea that this might be "natural" mass movement? Discuss accordingly.  

44. Section 4.2.2, Page 4-22, 6
th

 Sentence. The text states that the results showed no monthly trend 

in composite (grass and alfalfa) data. Although not inaccurate, this is subjective since it’s 

somewhat inconclusive since the results are nondetects for all samples. There could have been a 



trend if lower detection limits were achieved. Suggest changing it to read, “… no monthly 

selenium concentration trend is discernible.”  

45. Section 4.2.5, page 4-33, Bullet 4. Describe where do selenium concentrations do not 

immediately drop below screening or background levels. It appears that this is in reference to the 

off-dump transect sampling, thus is based on one sample. Discuss if there (DEQ) are any other 

data to support this statement? In other words, are there data from a waste dump and a nearby 

sampling location that is obviously off-dump? If so, what do these data indicate? Revise 

accordingly.  

46. Section 4.3.1, general. This section should include a discussion of the implications of total and 

dissolved concentrations in surface water. For instance, the dissolved data are most relevant to 

CCC with the exception of total recoverable data for selenium. This would help clarify the 

importance of Table 4-17 which only summarizes the dissolved data.  

47. Section 4.3.1, page 4-34. There is no discussion of B, Cd, Cr, and Mn although they 

"consistently" are above background and screening levels. Discuss accordingly.  

48. Section 4.3.1, page 4-35, 2
nd

 set of bullets/analytes. As written, it is not clear why beryllium, 

cobalt, copper, and silver are called out in the text. It appears that these four analytes never 

exceeded background or screening levels. The exception appears to be that in a few cases for 

MDS033, MST067, and MST069, the reporting limits were greater than the background or the 

screening levels. If so, revise the text to more clearly state that these four analytes were never 

detected above background or screening levels in surface water and note the screening level 

issue.  

49. Section 4.3.1, page 4-38, Bullet 2, line 6. Explain where these average concentrations are 

shown. The average V concentrations at MST067 and MST069 shown in Drawing 4-10 are 

0.0171 mg/L and 0.0056 mg/L, respectively. Revise or explain accordingly.  

50. Section 4.3.3, page 4-43, Bullet 1. Explain what is meant by “other sensitive riparian species”? 

Plants? Wildlife that use riparian areas?  

51. Section 4.3.5, page 4-44, Bullet 3. The list should also include Fe, Mn, Se, U, and V based on 

Table 4-17. Revise accordingly.  

52. Section 4.3.5, page 4-44, Bullet 4. This was not mentioned above (e.g., surface water-

groundwater "interaction"). Discuss in Section 4.3.1.  

53. Section 4.3.5, page 4-45, Bullet 1. Explain where it was mentioned earlier in the text about the 

exceptions to highest concentrations typically observed during spring sampling events. 

54. Section 4.4, Page 4-47, 1
st
 Bullet, last sentence. First, the font size on Drawing 4-19 is 

extremely small making it difficult to read in a hardcopy. Second, it is unclear where the 

statement that “selenium concentrations in sediments decrease downstream” is referring to. For 

example, this seems to contradict that the selenium concentration at MST272 is slightly above 



upgradient location MST273. In actuality it appears the concentrations in this reach are relatively 

consistent. Please review and correct, as warranted.  

55. Section 4.4.1, page 4-46, 1
st
 bullet. It is not clear why 100 mg/kg was included as some kind of 

threshold for cadmium. The other analytes were simply compared to the background and 

screening levels, whereas, cadmium is initially compared to 100 mg/kg, which does not appear to 

have any relevance. It would be more relevant to compare the results the background and 

screening levels as was done with the other analytes. Explain or revise accordingly.  

56. Section 4.4.1, page 4-47, Bullet 2, sentence 7 (last). This sentence seems contradictory to the 

previous two sentences. Reconcile the statements.  

57. Section 4.4.2, page 4-47. Discuss those constituents that exceeded background and screening 

levels not just the six that were shown to be high in waste rock dumps.  

58. Section 4.4.2, Page 4-48, 2
nd

 full paragraph, last sentence. Change “for five key constituents” 

to “for six key constituents” to accurately reflect what is presented.  

59. Section 4.4.2, page 4-49, paragraph 2, sentence 5. You just said that B, Cd, Ni, Se, V, and Zn 

increased from MST273 to MST272. Revise accordingly.  

60. Section 4.4.2, page 4-50, Bullet 6. Why only relate 2010 data to 2004 data for V only? What 

about Se? Revise accordingly.  

61. Section 4.4.2. To limit the potential for confusion that could result from the words “Riparian 

Soil” in the Section header, the text should note that the Riparian Soils were previously 

addressed under “Soils” in Section 4.1.5 of the RI.  

62. Section 4.4.3, page 4-51, Bullet 5. As this is the summary section, shouldn't this have been 

discussed somewhere previously? Revise accordingly.  

63. Section 4.5.1.1, page 4-53, paragraph 4, line 3. Clarify the following text “MWD084 (i.e., the 

northern plume below)….” The descriptive text in the parentheses is confusing.  

64. Section 4.5.1.1, page 4-54, paragraph 2, line 3. MMW032 looks to be more “east” of 

MWD084 that “south”. Revise as needed.  

65. Section 4.5.1.1, page 4-55, paragraph 1, line 2. Should “MST095” be included in the list of 

springs in the previous sentence? Revise accordingly.  

66. Section 4.5.2, page 4-60, paragraph 2. If Al is elevated in background concentrations, wouldn't 

dissolved Al, like Fe and Mn, exceed also? This seems to be alluded to in the last sentence of the 

paragraph. Revise accordingly.  

67. Section 4.5.6, page 4-70. Transducers typically record both ground water pressures and ground 

water temperatures. Include a table in this section that lists the piezometers or monitoring wells 

that had transducers installed during this RI investigation. Include in that table the depth setting 



of the transducer below ground surface and the apparent, stable ground water temperature. 

Ground water temperatures have been useful at other mine sites in identifying areas of probable 

ground water recharge and areas of deep ground water upwelling.  

68. Section 4.6, page 4-74, line 4. The referenced Drawing 4-27 is for direct push results, not 

aquatic data. The Table of Contents shows that aquatic data is shown on Drawing 4-30, however, 

Drawing 4-30 was not included in the electronic or hardcopy versions of the report. Include 

Drawing 4-30 and revise to the Drawing reference accordingly.  

69. Section 4.6, page 4-74, paragraph 1, line 4. The Ballard Site aquatic data are not presented on 

“Drawing 4-27”. Revise accordingly.  

70. Section 4.6.1.1, page 4-75, last paragraph on page, line 2. The referenced Drawing 4-27 is 

direct push results, not aquatic data. The Table of Contents shows that aquatic data is shown on 

Drawing 4-30, however, Drawing 4-30 was not included in the electronic or hardcopy versions 

of the report. Similar incorrect references are also made to Drawing 4-28 (also direct push 

results) in biotic media Section 4.6.1.1 (page 4-75, last paragraph, line 2), Section 4.6.1.2 (page 

4-77, 1
st
 paragraph, line 2), and Section 4.6.2.1 (page 4-80, 1

st
 paragraph, line 7). Include 

Drawing 4-30 and revise the Drawing references accordingly.  

71. Section 4.6.1.1, page 4-75, paragraph 4, line 2. The stream station locations do not appear on 

“Drawing 4-28” as stated. Revise accordingly.  

72. Section 4.6.1.2, page 4-77, paragraph 2, line 3. The riparian habitat assessment locations do 

not appear on “Drawing 4-28”. Revise accordingly. 

73. Section 4.6.2.1, page 4-80, paragraph 4, line 7 (last). The benthic macroinvertebrate sampling 

locations do not appear on “Drawing 4-28”. Revise accordingly.  

74. Section 4.6.2.1, page 4-81, paragraph 2, line 2. Indicate how you know that these results are 

“false positives”. Likely yes, but definitively?  

75. Section 4.6.4, page 4-82, Bullet 2, sentences 4 & 5. Discuss impacts of COPCs on benthic 

macroinvertebrates earlier in the text instead of introducing it in the summary.  

76. Section 5.1.4.1, page 5-17, 2
nd

 paragraph. The multiple references in Drawing 5-11 shows 

surface water drainages, not Wells Formation well information. Also, this same Drawing appears 

twice as Drawings 5-11 and 5-12. Revise and replace the drawings accordingly.  

77. Section 5.1.4.1, page 5-7, paragraph 3. This paragraph portrays two basic descriptions of the 

hydraulic behavior of faults. There is no disagreement with the descriptions but another, third 

description is warranted. The third description portrays the fault in two parts wherein one side of 

the fault may have considerable gouge that inhibits ground water flow while the rest of the fault 

zone is characterized by rubble that is more permeable and provides a preferential pathway for 

ground water movement. This third description was offered by MWH earlier in discussions about 



the ground water systems around the Ballard, Henry, and Enoch Valley Mines and is should be 

repeated in the RI.  

78. Section 5.1.4.2, page 5-9, paragraph 3, line 1. It appears the subject of this sentence is referring 

to mine pits (plural) and the proximity of the bottom of the pits to the contact of the Meade Peak 

Member and the Wells Formation. Edit as needed to match the intent of the sentence.  

79. Section 5.1.5.1, page 5-10, 1
st
 paragraph, last sentence. At other mines, we are finding out that 

run-on into pits and direct infiltration into the Wells Formation may not be all that rare or 

unusual. Replace the word “rare” with something to the effect of “in some cases.”  

80. Section 5.1.5.2, page 5-12, paragraph 3, line 9. Insert the designation for the direct push 

borehole, BH053, for the last cited concentration in this line if this is the correct borehole 

designation.  

81. Section 5.1.5.2, page 5-12, paragraph 4 (last). The inclusion of any available data on ground 

water temperatures noted in an earlier comment could assist in confirmation of the upwelling of 

ground water and possibly hint at the depth of the source of the upwelling ground water. Include 

any available ground water temperature data.  

82. Section 5.1.5.2, page 5-14, paragraph 2. The inclusion of any available data on ground water 

temperatures noted in an earlier comment could assist in confirmation of the upwelling of ground 

water and possibly hint at the depth of the source of the upwelling ground water. Include any 

available ground water temperature data.  

83. Section 5.1.5.3, page 5-15, paragraph 2. The inclusion of any available data on ground water 

temperatures noted in an earlier comment could assist in confirmation of the upwelling of ground 

water and possibly hint at the depth of the source of the upwelling ground water. Include any 

available ground water temperature data.  

84. Section 5.1.5.4, page 5-17, paragraph 2, line 6. “Drawing 5-11” depicts surface water 

drainages. Is there a drawing missing? It looks like Drawings 5-11 and 5-12 are the same. 

Reconcile as needed.  

85. Section 5.1.5.4, page 5-18, paragraph 4, line 8. “MMW031” is located on the western edge of 

MWD080, nowhere near the Slug Valley Fault. Did you mean MMW032? Revise accordingly.  

86. Section 5.1.5.4, page 5-19, paragraph 1 (partial), sentence 1. Include the factor “contribution 

from other mining sites” as a factor contributing to the potential for impacts in groundwater.  

87. Section 5.1.5.4, page 5-20, paragraph 1 (partial), line 5. The “Figure 5-1” legend shows 

piezometric data for MMW030 and MMW031. If MMW020 and MMW021 represent two of the 

other lines shown, it is not included in the legend. Rectify accordingly.  



88. Section 5.1.6.1, page 5-25, paragraph 1, sentence 7. If this sentence refers to MDS030, which 

it appears to do, then why does MDS030 go dry as stated in the previous paragraph? Explain or 

reconcile.  

89. Section 5.4, general. Although it is sensible to focus the COPC migration discussion on 

selenium given the reasons stated in the document, it should be noted that this discussion may 

not be complete given that the results of the ecological risk assessment point to COPC Risk 

Drivers (see Appendix A, Tables A6-5 – A6-8) other than selenium. Because the fate and 

transport of selenium differs from other relevant metals and COPCs, it is important to consider 

whether the fate and transport of the identified Risk Drivers differs from the fate and transport 

(and migration) of selenium. If such a difference is found and is found to be potentially 

significant, the migration discussions should include information on the migration of the 

identified Risk Drivers.  

90. Section 5.4.1, 2
nd

 paragraph, 1
st
 sentence. Specify that the “off-site transport pathway” is for 

soil if that is the intent.  

91. Section 5.4.1, page 5-28, 2
nd

 paragraph, 1
st
 sentence: It is stated here that the “off-site 

transport pathway is potentially more important”. However, the preceding paragraph states that 

“the migration of soil and vegetation contamination is not of large concern because these media 

are largely confined to the Ballard Site”. Rectify this apparent contradiction.  

92. Section 5.4.2, page 5-29. The surface water sample results for MST068 (Drawings 4-15 and 4-

18) suggest the concentrations for molybdenum and vanadium may be anomalous due to their 

singular occurrence as concentrations exceeding both background and the screening level. Table 

4-16 (page 26 of 38) indicates the results from the two samples are qualified with the following 

labels; J, K, and B. These data qualifiers suggest the sample results are anomalous. Provide 

further discussion in the text as to the validity of these results.  

93. Section 5.4.2, page 5-36, paragraph 2, sentence 9 (last). Dilution would not affect loading only 

the concentration. Revise accordingly.  

94. Section 5.4.3, page 5-38, paragraph 1 (partial), line 4. It is stated that “concentrations of 

constituents are low with respect to screening levels and background near the end of the channel 

originating at the Ballard Site.” Yet, selenium still exceeds background and screening levels at 

MST272 and MST066. Revise accordingly.  

95. Section 5.4.4.1. The discussions on the extent of the alluvial plumes should include a description 

of where the plumes move off-property and how far they extend onto adjacent private or state 

land.  

96. Section 6.2, general. Review this document linked here 

http://www.fws.gov/idaho/pdf/IdahoSpeciesList102313List.pdf, and update information on the 

relevant Threatened and Endangered species potentially present in Caribou County.  

http://www.fws.gov/idaho/pdf/IdahoSpeciesList102313List.pdf


97. Section 6.2, general. The level of evaluation for special status species (birds protected by the 

Migratory Bird Treaty Act, Federally Endangered Species, etc) is not adequately described. State 

that risk to these species will be evaluated at the organismal scale potentially via the relevant 

TRVNOAEL. More information regarding this requirement can be found in EPA/630/P-02/004F, 

Generic Ecological Assessment Endpoints for Ecological Risk Assessment, published in October 

2003.  

98. Section 6.4.1.1, page 6-7, paragraph 1, line 2. The values “4 x 10-2 and 1,600” to not appear 

on Table 6-3? Reconcile as needed. Bold “Table 6-3”.  

99. Section 6.4.1.1, page 6-7, paragraph 1, line 5. Explain why riparian soil isn’t included as a 

primary contributor to Tier I RME ILCR as according to Table 6-3 the ILCR value appears 

greater than that for upland soil? Change as needed.  

100. Section 6.4.1.1, page 6-7, paragraph 1, line 7. If V has such significance, explain why isn't 

it included in Table 6-3 or reconcile as needed.  

101. Section 6.4.1.1, page 6-8, paragraph 3, line 5. Isn't the ILCR for upland soil with surface 

water ingestion greater than upland soil? Modify accordingly.  

102. Section 6.4.1.2, page 6-9, paragraph 1, line 2. The values “4 x 10
-5

 and 13” do not appear 

on Table 6-6? Reconcile as needed.  

103. Section 6.4.1.3, page 6-10, paragraph 3 (last), line 4. Explain why upland soil with surface 

water ingestion is not included as that is the same as upland soil with groundwater ingestion? 

Change as needed.  

104. Section 6.4.2.1, page 6-11, paragraph 3, line 5 (last). Should upland soil with surface water 

ingestion be added to the list as it has the same ILCR as upland soil with groundwater ingestion? 

Change as needed.  

105. Section 6.4.2.3, Page 6-13, 2
nd

 full paragraph. The text is confusing as written when 

describing the exposure media for the seasonal ranchers. That is, the last part of the sentence 

with “… cattle grazed on upland soil with groundwater ingestion, upland soil, and groundwater.” 

This same text occurs in several of the seasonal rancher and hypothetical resident summaries and 

needs to be edited.  

106. Section 6.4.2.5, page 6-15, paragraph 2, line 5. Should upland soil with groundwater 

ingestion be added to the list as it has the same ILCR as upland soil with surface water ingestion? 

Change as needed.  

107. Section 6.4.2.6, page 6-16, paragraph 1, line 3. Wouldn’t antimony have a higher 

contribution to the HI than uranium (17 for Sb vs 16 for U)? Change accordingly.  

108. Section 6.5.1.1, Page 6-17, 1
st
 sentence. The text indicates that the HQ calculations for 

amphibians were based on dissolved surface water concentrations, however this is not entirely 



accurate. Per Table 6-23, total selenium concentrations were used for the HQ calculations which 

is appropriate. Edit the text to accurately reflect the comparisons in Table 6-23.  

109. Section 6.5.1.2, page 6-22, paragraph 4, sentence 3. Based on Table 6-25, it appears that 

nothing exceeds the acceptable hazard criterion of 1. Change accordingly.  

110. Section 6.5.2.1, page 6-26, paragraph 1, lines 2 & 4. The numbers for long-tailed vole 

appear to be different in Table 6-27. Revise accordingly.  

111. Section 6.5.2.1, page 6-27, paragraph 2, lines 2 & 4. The numbers for long-tailed vole 

appear to be different in Table 6-27. Revise accordingly.  

112. Section 6.6.1, Page 6-41, 2
nd

 bullet (and 3
rd

 bullet on Page 6-42). The use of surrogate 

toxicity factors is described. For which COPCs were surrogate toxicity factors used?  

113. Section 6.6.1, Page 6-42, 3
rd

 bullet on the page. Although the likelihood that the methods 

used for assessing risk from burrow air concentrations may result in an overestimate of the risk, 

there is no supporting information provided for this assumption. Additionally, this bullet should 

indicate that this only applies to the deer mouse and for volatile COPECs identified at the Ballard 

Shop.  

114. Section 6.6.2, Page 6-42. Current scientific literature (e.g., Chapman et al, 2010) suggest that 

the largest uptakes of selenium in aquatic environments occur through the food chain rather than 

through direct exposures to water and sediment. Although fish were not present in the ephemeral 

streams and ponds at the Ballard Mine Site, amphibians could be significantly exposed to 

selenium in prey tissues. It is acknowledged that, at this time, this exposure route is difficult to 

quantify, however the absence of the quantification of selenium uptake through the food items 

represents a significant uncertainty that likely results in an underestimation of the risk to 

amphibians (and fish, if they were present). This is a considered a primary source of uncertainty 

and needs to be acknowledged in this section and within Appendix A.  

115. Section 6.6.2, Page 6-42. For some uncertainties, the direction to which the risk estimates 

may be skewed is described, however this is not provided for all. For example, the third bullet 

should indicate that because dermal and inhalation exposure pathways for surface-dwelling 

animals are not included in the ERA that the exposures could be biased low. However, because 

these exposure routes are expected to be insignificant relative to ingestion and food-chain 

exposures, the bias is not expected to be meaningful. As appropriate, provide updates to the 

uncertainty section to address the issues described.  

116. Sections 6.7.3 and 6.7.4, Pages 6-45 and 6-46. Ecological risks to wildlife are described as 

“target organ-specific” however these were not organ-specific risk estimates. Rather, the 

summation of risks for a specific measurement endpoint type (e.g., reproduction or growth) was 

conducted. This terminology needs to be corrected. Also, see the comments for Appendix A that 

describe why the approach used for calculating the cumulative risk is flawed as this will require 

changes throughout the ecological risk summaries in Section 6.  

117. Section 6.7.3, page 6-45, paragraph 2, line 2. From Table 6-35, the cumulative HI for deer 

mouse (exposed to burrow air) is 0.3, which is not greater than 1. Reconcile as needed.  



118. Section 6.7.3, page 6-45, paragraph 3, sentence 1. Is the table showing these data Table 6-

34? If so, explain why  the American robin is not included in this list. Reconcile as needed.  

119. Section 6.7.4, page 6-46, paragraph 3 (last), sentence 1. Reference the table (6-36?) 

containing these data.  

120. Section 7.1, page 7-1, last paragraph. The bias created by not including the Meade Peak in 

the calculation of background is overstated here. In the summary section, it should be noted that 

the pre-mining exposure of the Meade Peak Member was comparatively small relative to the 

overall disturbed area. Thus the low bias caused by not including the Meade Peak is likely 

commensurate with its pre-mining exposure.  

121. Section 7.2.1, page 7-3, 1
st
 paragraph, last sentence. As noted in a previous comment, the 

pre-mining ground surface where the transect was placed consisted of colluvium, downslope of a 

Phosphoria outcrop. The sentence should be revised by deleting the word “directly” and adding a 

statement to the effect that the elevated off-site selenium levels may be associated with 

downslope movement and mixing of soil from above.  

122. Section 7.2.1, page 7-4, 1
st
 paragraph, line 5. Due to the uncertainty associated with the 

actual bias created by not including the Phosphoria Formation in the background data set, the 

phrase “. . . the incremental arsenic risks likely are overestimated . . .” should be revised to read 

something to the effect of “. . . the incremental arsenic risks may be overestimated . . .”  

123. Section 7.2.1, page 7-4, 2
nd

 paragraph, line 6. Given that the Ballard Shop is on private 

property without existing covenants, the phrase “. . . the potential for residential land use will not 

occur . . .” should be revised to read something to the effect of “. . . the potential for residential 

land use is unlikely . . .”  

124. Section 7.2.1, page 7-4, paragraph 2, line 6. The conclusion “the potential for residential 

land use will not occur” is based on what? Discuss and support as needed.  

125. Section 7.2.6, page 7-8, paragraph 1, line 17. It is stated “the concentrations of constituents 

are low with respect to the screening levels” yet three sentences prior you say that constituent 

concentrations may be elevated above screening and background levels at downstream locations. 

Reconcile as needed.  

126. Section 7.2.7, page 7-10, Bullet 1, line 3. Selenium concentrations in deeper Dinwoody Fm 

groundwater are “much lower”, but are they lower than the selenium screening level? Elaborate 

as needed.  

127. Section 7.2.7, page 7-10, paragraph 1.The detection of bis(2-ethylhexyl)phthalate in 

MBW011 appears to be anomalous as noted in the text but additional information should be 

added to the text to discount the detection as a lab or field contaminant. Expand the description 

or collect a new sample to justify dismissal of this detection.  



128. Section 7.3, Page 7-12, last sentence. The NOAEL-based ecological risks are the only 

results summarized. This section needs to also acknowledge that LOAEL-based risks also exceed 

the regulatory limit for HQs and HIs. This information is critical since it provides a higher 

confidence that exposures at the Site are high enough to pose an unacceptable risk to several 

representative receptors. This supports the need for either additional evaluations to refine the risk 

estimates or for the evaluation of remedial actions within the Feasibility Study.  

129. Section 7.3, Page 7-12. The ecological risks for mammalian and avian receptors are 

summarized, however the results for other assessment endpoints (e.g., amphibians) are not 

provided. Update Section 7.3 to include a summary of the risk results for all assessment 

endpoints.  

130. Section 7.3.1, Page 7-12, last two sentences. It is true that the assumption that all COPECs 

are being additive is conservative, however a large portion of the risk is driven by selenium with 

individual HQs greater than 80 for several receptors, which was not described in the Section 7.3 

summary. The summaries focus on the HI estimates and, then, downplay these estimates (in 

Section 7.3.1) by indicating the cumulative risk approach is overly conservative. The risk 

summaries (in Section 7.3) needs to also describe that HQs for individual COPECs significantly 

exceed 1. Considering this, the influence of the additive assumption for multiple COPECs on risk 

management decisions is overstated.  

131. Section 7.3.1, page 7-13, 1
st
 paragraph, lines 4 and 8. Due to the uncertainty associated 

with the actual bias created by not including soils overlying the Phosphoria Formation in the 

background data set, the line 4 phrase “ These calculations used the background concentration 

data set for the P4 Sites that are biased low . . .” should be revised to read something to the effect 

of These calculations used the background concentration data set for the P4 Sites that may be 

biased low . . .” Similarly, the line 8 phrase “. . . the background HI estimates would be 

significantly higher” should be revised to read something to the effect of “. . . the background HI 

estimates may be significantly higher”  

132. Section 7.3.1, page 7-13, paragraph 1, line 7. As previously commented on, you don’t 

know that background HI estimates would be significantly higher. Delete or reword.  

133. Table 2-1, Row 1. Under the Annual column for Avg. Monthly Precipitation, the value is the 

total for the year, whereas for the other rows the Annual column value is an annual average. 

Indicate somehow that row 1 is an annual total.  

134. Table 2-5, page 2-18. Change title to “TABLE 2-5 AGE, SEX, AND RACIAL 

DISTRIBUTION IN 2010 FOR SODA SPRINGS, IDAHO”  

135. Table 2-6, page 2-18. Change title to “TABLE 2-6 EMPLOYMENT DISTRIBUTION BY 

ECONOMIC SECTOR IN 2010 FOR SODA SPRINGS, IDAHO”  

136. Table 3-3, page 3-10. Define the asterisk following “Surface Water” and abbreviations u.s., 

abv., and d.s.  

137. Table 4-1, Page 4-3. Please align note b with the other notes.  



138. Table 4-1, Page 4-3. The screening level for arsenic does not reflect changes made in recent 

RSLs. The correct value was applied in Appendix A, however it should also be updated in Table 

4-1.  

139. Table 4-17. This table is a little confusing because it only addresses dissolved data. This fact 

is not called out in the Table’s header except by footnote. Revise the Table’s header to more 

directly specify that this table is for dissolved data.  

140. Table 4-21, page 4-46. In previous tables exceedances of background and screening levels 

were shaded. Do so here, as well.  

141. Table 4-25, page 4-68, Footnotes. Do all three suffixes (E, F, & S) all indicate a “Field 

selenite spike”? If not, then revise.  

142. Table 4-3. The background values are the 95%USL. This should be noted in text and in the 

table’s footnotes.  

143. Table 4-5, page 4-9, Column heading. Explain “[n] > **”. Perhaps a footnote like “[n] > ** 

- number of samples exceeding screening level and background”?  

144. Table 4-5, page 4-9, Title. The title is wrong.  Revise accordingly.  

145. Table 4-5. The title of the table appears to be in error by stating that this table is a “Piper 

Diagram for All Groundwater Sampling Locations Including Seeps and Springs”. Revise 

accordingly.  

146. Table 4-6, Page 4-12. Change the first note to read “collected.”  

147. Table 5-2, page 5-35, last column. Explain what these numbers represents. Is it the increase 

in concentration in Blackfoot River due to selenium loading from Ballard Mine-originating 

streams? Or is it the concentration of adding together the loads from MST023 and MST 272? If 

the latter, check these numbers. I calculate the values to be  0.0054 mg/L and 0.0072 mg/L.  

148. Table 6-32, Culturally Significant Plant – Upland Soil, Incremental. It seems that 

incremental risk would be in the neighborhood of Site-Related minus Background. Explain why 

it would not be the case here.  

149. Tables 6-30 – 6-37. Indicate in the footnotes that “Bold indicates exceedance of IDEQ's and 

USEPA's acceptable ecological hazard criteria.”  

150. Figure 2-2, page 2-21. Define “P” (phosphorus) somewhere in the figure.  

151. Figure 4-5, page 4-63. Shouldn't Ca and Cl be on the bottom scale? Revise accordingly.  

152. Figure 5-1, page 5-31. This is the second Figure 5-1 in the report. Revise accordingly.  

153. Figure 5-2, page 5-32. This is the second Figure 5-2 in the report.. Revise accordingly.  



154. Figure 5-3, 5-6: Provide more detail on the labeling of each data category shown in the 

legend.  

155. Figure 6-3. “Groundwate” is either cutoff or incorrectly spelled. Please correct this editorial 

error in the final report.  

156. Drawings, global. Add the mines property boundary on Drawing’s that include data that are 

off-property.  

157. Drawing 4-4. The Drawing’s Key does not show what the concentrations in the red boxes 

are. The Drawing’s title indicates that riparian vegetation and soils are presented on the map, but 

the Key indicates that sediment data is shown. Revise accordingly.  

158. Drawing 4-4. The title indicates riparian soil and vegetation results. The legend indicates 

only sediment results. Rectify as needed.  

159. Drawing 4-5, Site MST090. Explain what does “0” and “Conc” indicate for MST090 here?  

160. Drawings 4-15 – 4-18.The surface water data reported for MST068 for molybdenum and 

vanadium appear anomalous. Each site is represented by two values representing two sample 

results. Provide some detail in the text regarding these values and their validity.  

161. Drawing 5-1. Change “Evaportranspiration” to “Evapotranspiration” in the legend. Define 

the “K” values presented on this figure. It is assumed the “K” values are saturated hydraulic 

conductivity in units of cm/sec.  

162. Drawing 5-3. Define the purpose of the arrows shown on this drawing. The arrows are 

assumed to represent water flow directions. If this assumption is correct, the arrow depicting 

water (ground water) movement from the Grandeur Tongue Dolomite into the Meade Peak 

Member is not consistent with the conceptual model wherein the Meade Peak Member is 

portrayed as a lower permeability unit that restricts ground water movement. Revise the figure to 

match the conceptual model (Volume I, page 2-15).  

163. Drawing 5-12. This drawing appears to be the same as Drawing 5-11. Revise as needed.  

Appendix A 

General Comments 

1. The review of all risk assessment discussions would be greatly facilitated if the human health, 

ecological, and livestock risk assessments were separately presented rather than in one section or 

appendix as in the current version of the Draft RIR.  

2. It is not clear why domestic sheep were not a receptor of focus for the risk assessment. Sheep are 

known to specifically target and consume plants that are enriched in selenium. Therefore, sheep 

may be at an elevated risk compared to cattle or other livestock that may graze the site. Because 

of this potentially heightened risk, an assessment of risk to sheep exposed to the Site would 

provide a conservative quantification of the risk presented by the site. It is worth noting that 

domestic sheep have experienced the highest mortality and for the sake of public perception 

should be included in the Ballard RIR as a receptor of consideration. Therefore, provide an 



assessment of risk to sheep in the Ballard RIR or describe the reason for their exclusion. Such 

information could be placed in considerations of acute toxicity to livestock in section 4.2.3.  

3. Following from comment #2, it is not clear why there are no concentration data reported for 

chemicals of potential concern (COPC) in selenium “hyperaccumulator” plants such as species in 

the genus Aster sp. Plants in this genus and other Se hyperaccumulator plants have the potential 

to pose a much higher risk to ecological receptors and livestock (sheep) than other plants. Other 

mine sites in the region regularly quantify the presence or absence of such species and when 

present, develop estimates for Se levels in the plants. Thus, include information as to why Se 

hyperaccumulators are not included in the RIR, or include them along with all relevant risk 

calculations.  

4. In order to understand risk to receptors via the consumption of terrestrial vegetation at the Site, 

estimates for the concentration of COPCs in such vegetation should be determined. The A/Ts 

understand that terrestrial vegetation data may be available from 2004 sampling activities. Such 

vegetation data may provide site-specific verification of animal dietary exposure model input 

parameters. Provide a description of the terrestrial vegetation data that may be available for the 

RIR and HHERA and how it could site-specifically augment input parameters for relevant 

HHERA exposure models.  

5. Livestock Risk Estimates. USEPA’s ERA guidance is not intended to address domestic products 

or animals (including livestock), however risk to livestock was a significant factor leading to the 

phosphate mine investigations. Considering this, and that several of agencies would like to 

understand the risk posed to livestock grazing on these land, Monsanto has provided risk 

estimates for livestock. However, it may be appropriate to separate the livestock risk evaluation 

from the ERA and provided it as an attachment or appendix to the report.  

 

Comments on Supplemental Eco, Tier I, and Tier II Tables 

1. In general, the spreadsheets appear to have been constructed for ease of calculation, rather than 

for auditing, so following what was done is not obvious.  Also, the hazard/risk assessments are 

typically intended to be “conservative.” Application of the MLF (items #6 & 7 below) to humans 

may lead inappropriately to over-estimates.  Similarly, a ~20% increase in the stated exposure 

frequency is still 20% more hazard/risk.  A conference call would be the most expedient way to 

sort out these issues, which may be pushing the hazard/risk estimates past simply “conservative.”  

2. There are a great many spreadsheets, each of which is a table or tables in the document, yet none 

of the spreadsheets are labeled with table numbers.  Spreadsheets need to be identified by table 

number to facilitate finding a specific exposure pathway, risk/hazard result, auditing, etc.  

3. Vanadium in Table E-55 (Native American, culturally significant plants, riparian soil, RME) is 

used as the example for the following review comments.  

4. Dose estimation is done using an equation that integrates adult and child exposures into one 

value.  This is a common practice but Equation 1 (Section 3.3.2.2, page 3-13) does not reflect 

this and neither does the accompanying text.  Both the equation and the text need to accurately 

reflect the actual calculations being made.  

5. Estimation of contaminant concentrations is done with a bioaccumulation factor (BAF) as shown 

in Equation 10 (Section 3.3.2.2, page 3-17).  The BAFs used in this calculation supposedly 

appear in Table A4-15, where the (dry) soil to (dry) plant BAF for vanadium is given as 0.00485, 

taken from EPA’s EcoSSL literature.  However, the spreadsheet calculations use a wet BAF of 



0.00138 from the Oak Ridge RAIS system.  These discrepancies in wet vs. dry and in the sources 

of BAFs need to be reconciled.  

6. Table A3-10 lists a “mass loading factor” (MLF) but there is no definition or discussion of this 

term in the text nor does it appear in any of the equations.  A plant can be contaminated either 

through root uptake or by resuspension and deposition of soil plant surfaces.  The MLF 

represents the amount of soil deposited on plants.  It is typically used to assess exposure by 

grazing animals (cows, deer, etc.) who do not wash their food and it may therefore not be 

applicable to humans, who typically wash soil off their plant food items.  

7. In the spreadsheet calculations, the fixed value of the MLF is added to the BAF (or BVwet as it’s 

called in the spreadsheet).  For example, the value of BVwet for vanadium is 0.00138 but the 

MLF is 0.25, making BVwet effectively 0.25138.  Given the low BAF values (Table A4-15 or 

RAIS), use of a high fixed MLF value makes the root uptake pathway essentially insignificant 

and may (if washing is occurring) grossly over-estimate (by ~100x) contaminant levels received 

through plant food items.  Two issues here: (1) is it appropriate to apply a MLF to human (as 

opposed to cow or deer) consumption of plant material and (2) if so, is a fixed MLF of 0.25 

(which is for meadow grasses; values as low as 0.001 have been reported) appropriate or does 

doing so produce over-estimates?  

8. In Table A3-10, the exposure frequency for soil exposures is given as 270 d/y; however, the 

spreadsheet uses a value of 350 d/y.  Given that consumable wild plants are not available or 

accessible year-round, the 350 d/y value seems high (and its use increases hazard estimates by 

~22%).  However, stored, dried plant material may be at issue here.  Whatever value is 

appropriate, the values in Table A3-10 and the spreadsheet should be the same.  

9. The consequence of assuming uptake is controlled by a high MLF and of using a higher than 

stated exposure frequency is possibly an unnecessary over-estimate of human hazard/risk posed 

by site-related contaminants.  

10. With respect to ecological hazard, the high (HQ = 355) hazard for mink is driven by selenium, 

the majority (~88%) of which is estimated to come from ingestion of aquatic life (~37%: 31% 

fish, 6% invertebrates) and direct ingestion of soil (~9%).  The fish tissue concentration is 

seemingly estimated with the same regression used to estimate the invertebrate tissue 

concentration.  If fish are truly a real (or anticipated) part of a mink’s diet at this site, then a fish-

specific regression should be used rather than one for invertebrates (there is a considerable 

literature on Se bioaccumulation by fish).  At a minimum, the consequences of modeling fish as 

invertebrates need to be discussed, as do the consequences of creating a direct link between Se 

levels in pelagic fish and those in sediment (to which the fish may not be directly exposed).  

11. For both human and ecological receptors, the text needs to accurately reflect the calculations 

actually being made in the spreadsheets and all terms used in the spreadsheet calculations need to 

be listed and described in the text.  

 

Specific Comments 

Acronyms and Abbreviations. The ILCR acronym should be added and it should be written out in 

full at its first use in the HHERA. Also, add acronym descriptions for COPCs and COPECs.  



Section 1.2, page 1-2, 1
st
 paragraph, last sentence. There is no justification for using lower of the 

maximum value and UCL .95. Must use the 95UCL. If the UCL is greater than the maximum value, 

then uncertainty in data may be too high. Revise accordingly.  

Section 3.0 (first paragraph on the page) and Section 3.1.1 (last sentence on the page), Page 3-

2. The text indicates that the initial COPC screening occurred for the 0 to 2 feet depth interval. This 

is true for the Ballard Mine areas, however Table A3-2 for the Ballard Shop appears to use another 

depth interval. Review and update accordingly.  

Section 3.1.1, Page 3-4, last paragraph of this section. The text appears to be a pasted copy of a 

previous comment and the tense of several sentences needs to be corrected. For example, “… will be 

considered as a starting point …” should read “… was considered as a starting point…”  

Section 3.2, Page 3-4. The risk estimates need to consider the cumulative exposure and risk to a 

receptor from each exposure medium and route. Therefore, it is not appropriate to screen out COPCs 

(and COPECs in the ERA) in the Tier 1 unless concentrations are shown to be below the relevant 

screening levels for all media that a receptor may be exposed to. It is unclear if this is the approach 

use, so clarification is necessary.  

Section 3.2.2, page 3-4, paragraph 4 (last). The detection of bis(2-ethylhexyl)phthalate in 

MBW011 appears to be anomalous as noted in the text but additional information should be added to 

the text to discount the detection as a lab or field contaminant. Expand the description or collect a 

new sample to justify dismissal of this detection.  

Section 3.3.1.2, Current and Future Receptors.  There is discussion in this section on 

consumption of wild game concluding with a statement to the effect that risk from consumption of 

wild game will not be quantified.  This narrative is confusing and the conclusions are not well 

supported by the information provided.  Please revise and/or elaborate.    

Section 3.3.2.1, Page 3-13, last sentence of this section. This sentence indicates that the EPCs for 

some media (e.g., aquatic culturally significant plants) were modeled. There is no reference to where 

any modeled EPCs are provided although they appear to be provided in attachment tables. Please 

identify in the text where these are provided.  

Section 3.3.2.1, Page 3-13. It should be noted that the ProUCL version used (v4.1.01) for the risk 

assessments was updated in September 2013 (v5.0). The A/T acknowledge that the HHERA was 

likely well underway when the new version was released and that the updated tool is unlikely to 

have significantly altered (if at all) the UCL calculations.  

Section 3.3.2.2, Page 3-14, Soil Ingestion Pathway. The intake equation for soil ingestion needs to 

include a bioavailability factor. For most COPCs, this factor should be 100% (or 1.0) unless site-

specific data are obtained, however USEPA suggests using 60% (or 0.6) as an upper-end estimate of 

arsenic bioavailability in soils. Information supporting this is available at (1) Section 5.10 at: 

http://www.epa.gov/reg3hwmd/risk/human/rb-concentration_table/usersguide.htm and (2) 

http://epa.gov/superfund/bioavailability/pdfs/Transmittal%20Memo%20from%20Becki%20Clark%

20to%20the%20Regions%2012-31-12.pdf  

Section 3.3.2.2, page 3-16, equation 7. This equation is used to calculate dose of COPCs from 

groundwater ingestion for the hypothetical future resident and the seasonal rancher. The intake is 

based on the assumption that groundwater is used for drinking water. Therefore, the parameter 

should be Ingestion Dose, rather than “Incidental Ingestion Dose,” since the term incidental implies 

occasional or accidental exposure, as in the term incidental soil ingestion. Revise as needed.  

Section 3.3.2.2, Page 3-18, Beef and Elk. Equations for how the concentrations in large mammal 

tissues (Clm) were not provided. The ORNL RAIS website was referenced for where these equations 

http://www.epa.gov/reg3hwmd/risk/human/rb-concentration_table/usersguide.htm
http://epa.gov/superfund/bioavailability/pdfs/Transmittal%20Memo%20from%20Becki%20Clark%20to%20the%20Regions%2012-31-12.pdf
http://epa.gov/superfund/bioavailability/pdfs/Transmittal%20Memo%20from%20Becki%20Clark%20to%20the%20Regions%2012-31-12.pdf


were derived, however the website was down and not accessible during this review. Considering 

this, the equations used to calculate tissue levels need to be provided in the report.  

Section 3.3.2.2, Page 3-18, last sentence of first paragraph. The section referenced (Section 

4.2.2.2) is incorrect and should be changed to read Section 4.2.2.1.  

Section 3.3.5, Page 3-22, 1
st
 paragraph. The background memorandum from 2013 is referenced as 

the Background TM in this section while in the main RI text (Section 4; e.g., Page 4-1) as the Final 

Background Technical Memorandum. To avoid confusion as to whether these are different 

documents, reference the document consistently throughout the report.  

Section 4.1.1, page 4-1, 1
st
 paragraph, 2

nd
 sentence. Revise the phrase “no ecological impacts” to 

“minimal probability of ecological impacts”. The nature of the development of screening levels does 

not necessarily lead to “no” ecological impacts. For example, Species Sensitivity Distribution curves 

used by USEPA often select a chemical concentration to set a screening level that is protective of a 

given percentage (< 100%) of potentially exposed taxa.  

Section 4.1.1.2, Page 4-2. This section describes that site-specific hardness for various surface water 

bodies were used to adjust the screening levels provided in Tables A4-4, A4-5, and A4-6, however 

the hardness levels used for the adjustments are not provided in the text or tables. The table notes 

actually indicate that the hardness levels used are 100 mg/L, although the differing screening levels 

between the tables indicates that other hardness levels were used. The hardness levels used need to 

be provided in the text and tables.  

Section 4.2, Page 4-3, 1
st
 sentence. The USEPA guidance referenced (1997d) does not appear in the 

references. The reference likely should read 1997c. Review and update accordingly.  

Section 4.2.1.1, page 4-5, Terrestrial, 2
nd

 paragraph. The first sentence is awkward in that it 

distinguishes between animal and avian species. It is unclear if the word “animals” is meant to mean 

mammals or other taxa. Revise to better reflect the intent of this sentence. Secondly, preface the 

paragraph with a phrase that clearly states that the animal list is simply a list of potential animals in 

the area. The list currently gives the impression that all animal possible species at the Site are shown 

in the list.  

Section 4.2.1.1, page 4-6, Species, Invertebrates. The assemblage of insect species identified in the 

list presented in this section suggests a viable aquatic community. Such species often act as a food 

web base for higher trophic level organisms such as migratory birds during their spring nesting 

seasons. Therefore, any water body with some of the identified species may be a Tier 1 aquatic 

habitat (IDEQ, 2004c). State whether this consideration was made in the classification of all water 

bodies at Ballard as indicated in Tables A4-9, A4-10.  

Section 4.2.1.1, page 4-7, Threatened and Endangered Species. Correct this section as follows for 

Caribou County and potentially present at the Site: 

 Change “lynx” to “Canada lynx” 

 The grey wolf (Canis lupus) is Delisted 

 Greater sage-grouse (Centrocercus urophasianus) is a Candidate species 

 North American Wolverine (Gulo gulo luscus) is a Proposed species  

Section 4.2.1.2, page 4-8, Aquatic Environment. Include a description of how metal cations 

behave differently in the environment from non-metals such as selenium. For example, pH affects 

selenium complexes (e.g., selenate, selenite) differently than metals. Additionally, it is important to 

note that dissolved concentrations of selenium are not very good predictors of aquatic toxicity 

because of the tendency for a high degree of enrichment that occurs from dissolved Se to particulate 

matter in the water column. See the following sources for more specific information (Chapman et al. 



2010; Presser and Luoma 2010). The latter article specifically points out that the accumulation of Se 

from dissolved forms to particulates can range from several 100 to several 1000-fold. For example, 

due to enrichment action the dissolved water concentration may be 50 µg/L (ppb), but 5000 µg/g 

(ppb) in primary producers, the base of the food web, and thus the real risk driver for higher order 

consumers. Such enrichment is characterized by so called “enrichment functions” and presents a 

large degree of uncertainty in any aquatic selenium risk assessment if not specifically addressed. 

Therefore, also include a discussion of how Se bioaccumulation and bioavailability can differ greatly 

from other inorganic compounds.  

Section 4.2.1.2, Page 4-9, Sediment. It unclear why this section provides extensive discussion on 

AVS/SEM and pore water when these were not used as lines of evidence within the HHERA. 

Information should be added to the HHERA that describes how these support the Ballard Mine risk 

evaluation.  

Section 4.2.1.3, page 4-10. The section title is “Known Effects.” Since this is part of the ERA 

Problem Formulation, it is reasonable to expect that this section would contain information on the 

toxic effects of selenium and other COPECs in ecological receptors. It appears that the title has been 

interpreted to mean toxicity that has been documented in the SE Idaho phosphate mining region; 

thus the focus is on selenium toxicity in livestock. There are many known cases of documented 

selenium ecotoxicity. Also, livestock are not ecological receptors. Present the livestock risk 

assessment separately from the ecological risk assessment.  

Section 4.2.1.3, Page 4-10, Known Effects. This section needs to also describe the incident that 

occurred at the Monsanto Henry Mine in October 2012. The Henry Mine Incident Summary Report 

was provide to the A/T in January 2013.  

Section 4.2.1.4, general. Although this section of the document presents sound logic and references, 

the absence or low use of mule deer at the Site has is not verified by direct observations. Without a 

study to demonstrate a higher use of the Site by elk versus mule deer, it is speculative to conclude 

that deer are not at risk to Site-derived COPCs. State whether direct observation data are available to 

support the assertion of low risk to mule deer, propose the gathering of such data, or include deer as 

an ecological receptor in the ERA.  

Section 4.2.1.4, page 4-10, 1
st
 paragraph, 4

th
 sentence. It also must be noted that species with 

specific conservation status must be protected at the organismal scale rather than at the population or 

community level. Such species with special conservation status include birds listed in the Migratory 

Bird Treaty Act and Threatened and Endangered Species.  

Section 4.2.1.4, page 4-10, 2
nd

 paragraph, 2
nd

 sentence: The statement that assessment endpoints 

include the survival and reproductive success of birds and mammals would suggest that these 

endpoints would be included in the Risk Driver tables (Tables A6-5 through A6-8) given later in the 

document. However, only reproduction is included. It is noted that “growth” is included but this is 

not specified in Section 4.2.1.4 (or Table A4-14, Proposed Assessment Endpoints). In all relevant 

Tables, there are no cells indicating the potential threat of COPCs to survival of receptors, which is a 

distinct endpoint from reproduction and growth. Additionally, Table A4-14 gives mortality as an 

assessment endpoint, but this is not written in Section 4.2.1.4 or Tables A6-5 through A6-8. Revise 

assessment endpoints accordingly or revise tables to include estimates of impacts by COPCs to 

survivorship of birds and mammals.  

Section 4.2.2, Page 4-13, Exposure Analysis. This section describes the UCLs that were calculated, 

however there is no discussion of the exposure area or decision units where data were averaged over. 

This information is necessary and a description of how these relate to assessment endpoints and 

representative receptors selected needs to also be connected. For example, the report should describe 

how data averaging over the entire mine (>400 acres) is sufficient for characterizing exposures to the 



ecological receptors – several of which have home ranges less than 1 acre. If the spatial variability 

within and between waste dumps are similar, then averaging provides a more robust data set for 

statistics. However, if variability is high between these, then smaller decision units may be 

appropriate. Drawing 4-3 illustrates that there is variability for selenium between the waste dumps. 

Considering this, averaging data over the entire mine would result in underestimating exposures to 

receptors with small foraging areas. This discussion is important for the risk assessment and needs to 

be added.  

Sections 4.2.2.1 through 4.2.2.3, Pages 4-13 through 4-15. This section describes how tissue 

concentrations are calculated, however the resulting tissue concentrations are not provided for 

review in the report. These tissue levels should be provided in tables or active calculations could be 

provided for review.  

Section 4.2.2.1, page 4-13, 1
st
 paragraph. It is stated that “regional-specific soil/sediment-to-plant 

bioaccumulation factors (BAF)” were selected from a list of sources including the USEPA EcoSSLs. 

However, this source is not regional specific. Thus, site specific BAF data are required to make this 

statement or the term “regional specific” shall be removed as appropriate.  

Section 4.2.2.5, page 4-16, 2
nd

 paragraph, 1
st
 sentence: Change the word “quantifies” to 

“estimates”. Quantification would necessarily include site-specific BAF data, dietary data, etc in 

order to accurately populate exposure models.  

Sections 4.2.3, Uncertainty Factors, Pages 4-21. A source for the uncertainty factors used needs to 

be provided.  

Sections 4.2.3, Uncertainty Factors, Pages 4-21. The LOAEL-based TRVs selected from USEPA’s 

Ecological Soil Screening Levels (EcoSSLs) should be the lowest bounded LOAEL for ecologically 

significant effects (i.e., reproduction, mortality, and growth) above the selected NOAEL-based TRV 

(which is, generally, either the geometric mean of the NOAELs or the highest bounded NOAEL 

below the lowest bounded LOAEL). Because of this, and only for EcoSSL derived toxicity factors, 

the LOAEL-based TRV selected may not be from the same study as the NOAEL. Review and 

modify the LOAEL-based TRVs accordingly. Whereas the previous comment on the TRVs may 

have overstated risks for some COPECs (for both NOAEL- and LOAEL-based hazard quotient 

estimates), this may have understated the risks for the LOAEL-based hazard quotients for some 

COPECs.  

Sections 4.2.3, Uncertainty Factors, Pages 4-21. Uncertainty factors are unnecessary for the 

toxicity reference values (TRVs) that are selected from USEPA’s Ecological Soil Screening Levels 

(EcoSSLs). The studies in these documents have undergone extensive peer review, use a weight of 

evidence approach and the preponderance of all data, and the TRVs selected are intended to 

protective of wildlife under chronic exposures. For example, the uncertainty factors shown in Tables 

A4-18 and A4-19 used for subchronic to chronic conversions for toxicity factors referencing the 

EcoSSLs are unnecessary and considered overly conservative. Per EcoSSL guidance, the TRVs 

selected for the EcoSSL derivation are intended to represent concentrations below which 

ecologically relevant effects (i.e., reproduction, mortality, and growth) are generally not expected to 

occur under chronic exposures.  

Section 4.2.3, page 4-22, paragraph 5 (last), sentence 3. Sheep are less sensitive than cattle to 

selenium toxicity. In a given location, they may have greater exposure than cattle because they 

prefer forbs, including selenium-accumulating species, to grass. Revise accordingly.  

Section 4.2.4 general, (and all other relevant locations in the RI Report). Revise the term 

“mechanism of action” when referring to the summation of hazard quotients (HQs) for COPECs 

with similar “modes of action”. Mechanism of action refers to detailed molecular initiating events 



and other specifically-affected physiological processes leading to adverse effects such as altered 

reproduction, growth, or reproduction. Many different mechanisms can lead to a change to such 

apical endpoints. Replacing ‘mechanism’ with ‘mode’ of action provides a more accurate portrayal 

of what the risk assessment methods are actually doing.  

Section 4.2.4, Page 4-24, 2
nd

 bullet. The text describing that exposures between the NOAEL and 

LOAEL indicate that risk is unlikely is not accurate. This area represents a grey area where the 

potential for unacceptable risk is unknown. The uncertainty depends on the conservatism in the 

exposure modeling as well as the confidence in the toxicity factors. The confidence in the 

identification of potential risks is also dependent on how wide the difference is between the NOAEL 

and LOAEL. Considering this, the description in this bullet should be modified to indicate that this 

represents a grey area.  

Section 4.3, Pages 4-25 to 4-44 and associated tables. A lot of focus is given to the HI estimates, 

however HQs for individual COPECs are well above 1 in many scenarios and drive the HI estimates. 

The HI estimates for all COPECs and for other subgroupings. The subgroupings are not target organ 

specific and are instead based on a particular study endpoint (e.g., growth or reproduction). The HIs 

should be summed for COPECs that act through a similar toxicological mechanism. If the HIs are 

calculated for an endpoint, such as reproduction, then it would make sense to provide TRVs for each 

COPEC that relate to that endpoint. For example, selenium is a known reproductive toxicant for 

birds and a driver for risk at the phosphate mines, however it is not included in reproductive HI 

estimates because a TRV for that endpoint was not provided. Considering this, the cumulative risk 

estimates for the COPECs needs to be rectified and associated text throughout the risk summary 

sections and conclusions will need to be updated. It is suggested that the HIs be removed from the 

tables and discussion unless there are specific metals that are known to act through a similar 

toxicological mechanism.  

Sections 4.3.1.1, Page 4-25, Amphibians. The results of the surface water screening for amphibians 

is apparently located in Table A4-20, however this table does not appear in the hard copy or 

electronic versions of the report and needs to be submitted for review. Also, the assessment 

endpoints identified in Table A4-14 is the protection of amphibians from acute and chronic adverse 

effects and the hazard estimates presented in this section appear to ignore the potential for acute 

risks.  

Section 4.3.1.1, page 4-25, Amphibians. Clarify if dietary COPC exposures were modeled for 

amphibians. If not, do so. It appears that only dissolved surface water conditions were considered. 

Fully metamorphosed amphibians (2° consumers) have the potential to consume COPCs in their 

food items.  

Section 5.0.  The title of this section is CONSERVATIVE IN AND UNCERTAINTY IN RISK 

ASSESMSENTS.  Strike “Conservative in and” and rename to “Uncertainty …”,  Not all 

uncertainties are conservative (prefer protective).  For example the EPA IRIS RfD & CSF for arsenic 

is widely acknowledged to be under protective (National Academy of Sciences 1999, National 

Academy of Sciences 2001).  It’s also likely that the current cadmium toxicity value will be revised 

to recognize an increase in toxicity: 

http://cfpub.epa.gov/ncea/iris_drafts/recordisplay.cfm?deid=12180 

In addition, the statement “Extrapolation of toxicological data from animal tests is one of the largest 

sources of uncertainty in a HHRA” is false, misleading, and fails to acknowledge that most of the 

human health COPCs are based on human data (all radionuclides, arsenic, iron, cadmium, and 

selenium). 

 

http://cfpub.epa.gov/ncea/iris_drafts/recordisplay.cfm?deid=12180


Section 5.1.1, Page 5-2, 1
st
 bullet. The discussion about the uncertainty introduced by using 

surrogate screening values should indicate that this only applies to organic compounds detected at 

the Ballard Shop area as no surrogates were used for metals screening levels in the Ballard Mine 

area.  

Section 5.1.2, general. Address the uncertainties involved with modeling exposure concentrations to 

ecological receptors through the food chain. For example, bioaccumulation factors (BAFs) are 

selected from EcoSSL documentation or primary literature (e.g.). However, BAFs are often site-

specific (e.g., see comment on Section 4.2.1.2). Therefore, COPC concentration estimates for 

vegetation, invertebrates, small mammals, etc that are used for wildlife exposure models are subject 

to inaccuracies associated with a lack of site specific BAFs or site-specific concentration data. If this 

uncertainty is not discussed, readers may get the false impression that the models are a certain 

representation of reality when they are merely a rough approximation. Alternatively, the 

Respondents may choose to attain/validate site specific concentration data for food chain items to 

alleviate the above concerns.  

Secondly, please discuss the uncertainties associated with inter-species extrapolation of TRVs. The 

availability of toxicity data often make it necessary to use TRVs derived from studies of species 

different than the receptor species selected for a given site, introducing a level of uncertainty that is 

hard to quantify. This issue should be acknowledged in Section 5.1.2. 

Section 5.1.2, Page 5-3. The uncertainty discussion provided is fairly generic. Additional site-

specific uncertainties should be added. For example, the data groupings for statistical averaging 

introduces uncertainty. Also, this section should describe to which direction the uncertainties could 

have biased the risk estimates so that risk managers can make informed decisions. In many cases it is 

unknown and the bias could be either direction, but the report should include a more detailed 

discussion.  

Section 5.1.2, Page 5-3. There are additional uncertainties requiring mention in this section. For 

example, (1) uncertainties in the assumed sub-slab attenuation factors and model used for the deer 

mouse risk estimates, (2) uncertainties and potential bias in the relative bioavailability between the 

site and the laboratory forms of contaminants used in the development of toxicity factors should be 

described, and (3) the uncertainties associated with soil data averaging over the entire mine site. ( 

Section 5.1.2, page 5-3, Bullet 4. A discussion of dermal exposure is presented, including the lack 

of dermal RfDs, and uncertainty related to absorbed versus administered doses. However, as 

indicated, it is standard practice to adjust oral RfDs to account for this when calculating risk from 

dermal exposure (note: for human, only Cd and As would be assessed dermally). If this adjustment 

was performed it would reduce uncertainty. Thus, it is not clear why this discussion appears in the 

uncertainty section. Explain or revise accordingly.  

Section 5.1.2, page 5-4, Bullet 4 (last). If risk management decisions are based on risk to the most 

highly exposed receptor, it is appropriate to estimate risk to that receptor as accurately as possible. It 

is reasonable to assume that the hypothetical future resident would hunt and consume elk. Including 

that exposure route for another receptor means that the risk associated with the exposure route can be 

calculated, but not including it for the hypothetical future resident results in underestimation of total 

risk to that receptor. Revise accordingly.  

Section 6.1.2, page 6-1, paragraph 2 (last).The Tier II RME ILCR estimate for the hypothetical 

future resident is listed as 1 × 10-5, and it is stated that this value exceeds the IDEQ acceptable risk 

criterion. However, the calculated risk for this exposure scenario is listed as 3 × 10-5 in Section 

3.4.1.2 and in Table A3-32. If this latter risk value is correct, then it is true that the estimated risk 

exceeds the IDEQ acceptable cumulative site risk value of 1 × 10-5. Correct as needed.  



Sections 6.1.3 and 6.1.4, Page 6-2. One of the assessment endpoints identified in Table A4-14 is the 

protection of amphibians from acute and chronic adverse effects. Table A4-4 provided an initial 

screening and Table A4-20 (not provided in the report) apparently indicates that significant 

exceedances occurred, however these results were not mention in the conclusions.  

Table A2-1. Verify the iron units; mg/kg is suspect.  

Table A2-5. There is reference to culturally and non-culturally significant plants. Discuss if there 

was any effort to perform a plant specific analyses and compare between sampling events. If so, 

clarify if there is a list of culturally vs non-culturally significant plants along with the analytical data. 

It appears that more samples were taken of the non-CS plants. Note that the Tribes are interested in 

adding to the CS plant list for future sampling or relevant activities.  

Table A3-10. The Table includes exposure parameters for game. However, the text indicates wild 

game was not evaluated quantitatively for the Native American. Rectify as needed.  

Table A3-12: Statistical guidance (including some versions of the proUCL users manual) caution 

against calculating 95% UCL using three samples. Therefore, use the greater of UCL 95 or 

maximum detected concentration for the exposure point concentration.  Note that later versions of 

ProUCL (version 5), however, estimate UCLs using 3 points. 

Tables A4-4, A4-5, and A4-6. (1) Like selenium, the aquatic life criterion for aluminum and iron 

are intended for the total metals concentrations. Thus, the use of dissolved metals concentrations for 

the comparisons in these tables in incorrect. Total aluminum and iron concentrations need to be 

added to these tables. (2) The water quality criterion for iron (1 mg/L) was not included and needs to 

be added. (3) Iron is not considered as a preliminary COPEC because it is noted to be an essential 

nutrient. Like other metals/metalloids (e.g., Se), it may be an essential nutrient but is also a potential 

toxicant as indicated by USEPA have a water quality criterion for it. The COPEC screening for iron 

should be based on the total iron concentrations relative to its water quality criterion.  

Table A4-7. Note b does not appear in the table. Identify which value the note applies to or delete if 

it is unnecessary.  

Table A4-12: The species name for tree swallow is Tachycineta bicolor not Iridoprocne bicolor. 

Please revise.  

Table A4-14. The title indicates that these are “proposed” assessment endpoints as if this were the 

work plan. Remove “proposed” from the title.  

Table A4-14: There appears to be an incongruent line of argument represented in the phrasing of 

Assessment Endpoints among all sections discussing the selected endpoints: 

a) Population versus organismal scale of endpoint evaluation is confused. Although the document 

states that it is the sustainability of a population of a species that is of concern (for non special 

status species), Measurement Endpoints are compared to TRVs derived from measures made at 

the organismal scale. Address this issue in the uncertainties section (Section 5.1.2) and other 

appropriate sections where endpoints are discussed or provide methods used to scale from the 

organismal to population scales for non-special status species.  

b) Confusion of survival, reproduction, and growth endpoints: In some sections (as indicated above 

(Section 4.2.1.4)), the document points to assessment endpoints concerned with survival and 

reproduction but in Table A4-14 only mortality and reproduction are considered. Later in the 

Risk Driver tables, growth and reproduction are referenced but survival and mortality are not. 

Provide reasons for these incongruences or correct the document to follow a logical progression 

of assessment and measurement endpoints. (USFWS) 



Table A4-16: It is not clear why some COPEC regression parameters are given as “NA”. For 

example, why are there no applicable values for the bioaccumulation of Se from sediment to aquatic 

invertebrates? Such a pathway is a large concern for both the health of invertebrate communities as 

well as for the transfer of Se through the food chain. Provide the appropriate input parameters or 

explain why such parameters are NA.  

Tables A6-5 and A6-7: The A/T would like to note that it is curious that ‘selenium impacts to bird 

reproduction’ is not an Ecological Risk Driver given the known sensitivity of mallards (and other 

oviparous organisms) to selenium exposure. Many readers would expect this issue to be a risk driver. 

Therefore, to provide full transparency, the documents should provide a discussion for why this 

expected result did not occur.  
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Editorial Comments 

Item No. Section Page Paragraph Line Agency Comment 

 General Comments 

 Be consistent on capitalizing mines when introducing a list such as Ballard, Henry and Enoch Valley mines or Ballard, Henry and Enoch Valley Mines. 

 Be consistent on whether the word data is singular or plural. For the most part the document treats it as plural. 

 Specific Comments 

 ES.3 ES-2 2 3 Change “voluntarily” to “voluntary”. 

 ES.3 ES-2 2 4 Change “Tribe” to “Tribes”. 

 ES.4 ES-3 1 1 Change to “findings”. 

 ES4.1 ES-3 3 (last) Sentence 8 
(last) Revise this sentence as it reads awkwardly. 

 ES4.1 ES-4 1 (partial) 2 Change to “along”. 

 1.0 1-1 1 7 Change “State” to “States” for both occurrences in this line. 

 1.2 1-4 Section 2.0 4 Change to “surface water  hydrology,” (no semi-colon). 

 1.2 1-4 Section 3.0  Delete the extra period at the end. 

 Table 1-1 1-6 Footnote (4) 1 Change to “captured”. 

 1.3.4.1 1-10 2003  Change to “2003” (delete backslash). 

 2.2.3 2-4 Bullet 9  Italicize “Amelanchier alnifolia”. 

 2.2.3 2-4 Bullet 11  Change to “aspen”. 

 2.2.3 2-5 1 (partial) 4 Should “MWD090” be “MWD080”? Change accordingly. 

 2.3 2-5 2  Change “metrological” to “meteorological” in all four occurrences in this paragraph. 

      

 2.4.2 2-9 2 (last) 6 Insert “is” between “that” and “often”. 

 2.5 2-10 2 (last) 3 Insert “the” between “of” and “area”. 

 2.5 2-13 1 (partial) 1 Bold “Drawing 2-2” and “Drawing 2-3” wherever they occur in this paragraph. 

 2.5 2-13 1 (partial) 1 Change to “Drawing  2-2”. 

 2.5 2-13 1 (partial) 5 Change to “Henry and Enoch Valley mines)”. 

 Footnote 2-13   There is no “Drawing 2-5”. Revise accordingly. 

 2.7 2-14 2 4 Insert “sections of” between “losing” and “streams”. 



 

Editorial Comments 

Item No. Section Page Paragraph Line Agency Comment 

 2.7 2-14 2 7 Consider deleting “the water table surface”. 

 2.9 2-16 1 2 Change to “adjacent federal/state lands” (delete the extra “the”). 

 2.11.2 2-29 1 8 Change “finding” to “findings”. 

 2.11.2 2-29 
Physical and 
Hydrologic 

Data 
 Should this subsection heading be bolded and underlined? Change as needed. 

 2.11.2 2-30 3 5 Should “MMD091” be “MWD091”. Change accordingly. 

 2.11.2 2-31 2 (last) 5 Change “Rasmussen Ridge Mine” to “South Rasmussen Mine”. 

 3.4.2 3-8 Bullet 1 2 Change to “ponds and seeps”. 

 3.7.1 3-13 1 1 Change “has” to “have”. 

 3.7.2 3-14 1 4 Change to “monitoring  locations considered”. 

 3.7.2 3-14 1 8 Change “thirteen” to “fourteen”. 

 3.7.5 3-20 1 3 Change to “. . . evaluate how the aquifer respond to precipitation/infiltration events, and ultimately how wells and 
aquifers . . .” 

 3.8.4.1 3-22 Bullet  (last)  Change “feed lot” to “feedlot” for both occurrences in this paragraph. 

 4.0 4-1 2 4 Insert “in” between “used” and “the”. 

 4.0 4-1 2 5 Insert “in” between “used” and “the”. 

 Table 4-5 4-9 Column 
heading  Delete the extra “[“ from the second “[n] > **”. 

 4.1.4 4-13 1 7 Insert “in riparian soils” between “exceedances” and “of”. 

 4.1.5 4-16 1 1 Change “MWD091” to “MWD081”. 

 4.1.5 4-16 Bullet 4 1 Change “soils” to “soil”. 

 4.1.5 4-17 2 11 Insert a comma between “magnitude” and “may”. 

 4.1.5 4-17 Bullet 3 
(last) 1 Change “are in riparian soil” to “from”. 

 4.1.6 4-18 Bullet 1 5 Change “Table 2-9” to “Table 2-8”. 

 4.1.6 4-19 Bullet 2 2 Change “spring” to “springs”. 

 4.1.6 4-19 1 2 Change “has” to “have”. 



 

Editorial Comments 

Item No. Section Page Paragraph Line Agency Comment 

 4.2.3 4-24 Bullet 4 
(SHRUBS) 3 Delete “e”. Insert “experimental planning” between “USFS” and “plots”. 

 4.2.3 4-25 Bullet 7 
(last) 2 Change “form” to “forb”. 

 4.2.3 4-25 1 8 What is “GF/FB/GS” represent? Is it ever used again? Define or delete. 

 4.2.3 4-25 1 9 Insert “not” between “are” and “forb”. 

 4.2.3 4-29 1 3 Change “Table 4-9” to “Table 4-9*”. 

 Table 4-13 4-31 Footnotes  Change “J-“ to “J- -“. 

 4.2.4 4-32 Bullet 3 Sentence 1 Change to “. . . half of the springs; in nearly all of the dump seeps and ponds; and in two of the 16 streams 
stations.” 

 4.2.5 4-33 Bullet 4 3 Change the ending comma  to a period. 

 4.2.5 4-33 Bullet 7 2 Change “spring” to “springs”. 

 4.2.5 4-33 2 (last) 1 Unbold the comma. 

 4.3.1 4-38 Bullet 2 4 Change “MST012” to “MSP012”. 

 4.3.2 4-38 1 12 Change to”. . . South Maybe mines, Lanes Creek Mine, Rasmussen Ridge mines, and Dry Valley Mine.” 

 4.3.2 4-39 1 (partial) 2 & 3 Insert “to” between “extended” and “MST232”. 

 4.4.1 4-46 Bullet 2 6 Add a closing parenthesis after “MST095”. 

 4.4.1 4-46 Bullet 2 7 & 8 Change to “. . . seeps, and springs exceed . . .” 

 4.4.1 4-47 Bullet 2 1 Change “ranges” to “range”. 

 4.4.1 4-47 Bullet 3 5 Change “62.1” to “62.2” according to Table 4-21 

 4.4.1 4-47 Bullet 4 1 Delete the comma after “pond”. 

 4.4.1 4-47 Bullet 4 3 
Change “springs/dump seeps are” to “at springs and dump seeps is”. 
 
Only four surface water stations are mentioned. Should “five” be changed to “four”. Revise accordingly. 

 4.4.1 4-47 Bullet 4 5 Should “or” be “and” since previously you have only talked about exceeding both screening and background levels? 

 4.4.2 4-48 3 1 It looks like “MWD091” should be “MWD081”. Revise accordingly. 

 4.4.2 4-48 3 2 Change “river” to “River”. 

 4.4.2 4-48 3 13 Change “five” to “six”. 



 

Editorial Comments 

Item No. Section Page Paragraph Line Agency Comment 

 4.4.2 4-48 Bullet 1 2 Delete “at”. 

 4.4.2 4-49 Bullet 2 3 Change to “. . . sediment decreased from 8.8 mg/kg at MST067 to <0.5 mg/kg at MST066.” 

 4.4.2 4-49 Bullet 5 1 Insert “for vanadium” between “198 mg/kg” and “and”. 

 4.4.2 4-49 Bullet 5 3 Change to “. . . 198 mg/kg at MST067 . . .” 

 4.4.2 4-49 2 1, 4, 5 Should “or” be “and” since previously you have only talked about exceeding both screening and background levels. 

 4.4.2 4-49 2 5 Should “arsenic” be “antimony”? Revise accordingly. 

 4.4.2 4-49 2 10 Change “five” to “six”. 

 4.4.2 4-50 Bullet 4 4 Delete the closing parenthesis after “2 mg/kg”. 

 4.5 4-52 2 5 Insert “arsenic,” between “antimony,” and “molybdenum,”. 

 4.5.1.1 4-53 5 (last) 4 Add a closing parenthesis after “0.004 mg/L”. 

 4.5.1.1 4-54 2 5 Change to “spring of 2010 and 2012”. 

 4.5.1.1 4-55 4 4 Change to “i.e.,”. 

 4.5.1.1 4-56 3 9 Delete the comma after “location”. 

 4.5.2 4-60 3 4 Delete “the” after (e.g.,”. 

 4.5.2 4-60 5 (last) 1 Change to “groundwater exceeds the”. 

 4.5.2 4-61 1 (partial) 1 Insert “mg/L” after “5.75”. 

 4.5.2 4-62 2 7 Insert “in” between “shown” and “the”. 

 4.5.4 4-68 2 1 Insert “of selenite (Se(IV))” after “mg/L”. 

 4.5.4 4-68 2 8 Insert a space between “1.5” and “NTU”. 

 4.5.4 4-69 1 3 Insert “(Se(VI))” between “selenate” and “or”. 

 4.5.6 4-71 2 (last) 7 Insert “well” between “individual” and “is”. 

 4.6.1.2 4-78 2 Sentence 4 Delete as this sentence is a repeat of the previous sentence. 

 5.1 5-1 1 10 (last) Delete “and” following “groundwater”. 

 5.1.4.1 5-6 1 Sentence 3 Change to “Flows in both the local and intermediate flow systems are generally considered . . .” 

 5.1.4.2 5-7 2 (last) Sentence 4 Change to “Typically, mining practices result in external waste rock being placed”. 

 5.1.4.2 5-9 4 1 Change “that” to “than”. 

 5.1.4.2 5-9 4 4 Change “Similarity” to “Similarly”. 



 

Editorial Comments 

Item No. Section Page Paragraph Line Agency Comment 

 5.1.5.2 5-11 1 6 Change to “layers often”. 

 5.1.5.2 5-13 3 6 (last) Should “north” be inserted after “west and”? Revise accordingly. 

 5.1.5.2 5-14 2 9  “Overlying” is more appropriate here than “overlaying”. Revise as appropriate. 

 5.1.5.3 5-15 2 2 Some word(s) need to be inserted after “concern”. Perhaps “with the”. 

 5.1.5.3 5-15 2 13 Change “is” to “in”. 

 5.1.5.4 5-17 2 6 The phrase “the westward with a possible southward component” should read “the west with a possible southward 
component”. Revise accordingly. 

 5.1.5.4 5-20 2 (last) 16 Change “t” to “It”. 

 5.1.5.4 5-20 2 (last) 19  “Overlying” is more appropriate here than “overlaying”. Revise accordingly. 

 Figure 5-1 5-21   Include which wells are represented by which lines in the legend. 

 5.1.6.1 5-25 1 3 Change “Drawing 2-2” to “Drawing 3-2”. 

 5.2 5-26 1 6 Delete the comma after “often”. 

 5.3.2 5-27 3 6 & 7 Change to “monitored natural attenuation”.  

 5.4.2 5-33 4  Change “State Lands Creek” to “State Land Creek” in the three occurrences in this paragraph and subsequent 
occurrences. 

 Table 5-2 5-35 Header 
column  Delete or explain quotation marks in the last column. 

 5.4.3 5-37 2 4 Delete “is”. 

 5.4.4 5-38 2 8 Change “them” to “the”. 

 5.4.4.1 5-40 1 (partial) 1 Change “1.4” to “0.4”. 

 5.4.4.1 5-41 4 5 Delete “are”. 

 Table 5-5 5-43 Footnotes  
The footnote asterisk (“*”) is missing on the Table..  
Change “measure” to “measured”in first footnote. Correct Table as needed. 

 Figure 5-6 5-45   Fix the legend so the labels match what appears in the figure. 

 5.4.4.3 5-46 1 4 Change “Drawings” to “Drawing”. 

 5.4.4.3 5-46 2 Sentence 2 Change to “Selenium concentrations in the spring of 2009 are approximately ten-fold of the previous average.” 

 6.1 6-3 1 (partial) 2 Unbold the closing parenthesis. 

 6.1 6-3 2 6 Change to “97.5% UCL;”. 



 

Editorial Comments 

Item No. Section Page Paragraph Line Agency Comment 

 6.1 6-3 2 11 Change to “(e.g.,”. 

 6.2 6-4 1 (partial) 1 Italicize “Microtus longicaudus”. 

 6.2 6-4 1 (partial) 2 Change to “taurus”. 

 6.2 6-4 1 (partial) 4 Change to “herodias”. 

 6.2 6-4 2 4 Change to “Health”. 

 6.4.1.1 6-7 2 (last) 10 (last) Add a period to the end of the sentence. 

 6.4.1.2 6-9 2 (last) 5 Change to “(all COPCs), fruits and vegetables”. 

 6.4.2.2 6-12 1 2 It looks from Table 6-15 that it should be “3 x 10-6” rather than “5 x 10-6”. Reconcile as needed. 

 6.4.2.6 6-16 2 8 Change to “Ballard Mine groundwater, and zinc in groundwater used as a drinking water . . .” 

 6.5.1 6-17 4 1 Delete “human”. 

 6.5.1.2 6-22 1 2 Bold “Table 6-25”. 

 6.5.1.2 6-22 3 2 Change “2” to “0.3” based on Table 6-25. 

 6.5.2.3 6-36 2 4 Change “1” to “0.7” according to Table 6-29. 

 6.6.1 6-41 1 1 Change “Sites” to “Site”. 

 6.7.2 6-44 2 (last) 3 (last) It looks from Table 6-33 that it should be “1E-05” rather than “3E-05”. Reconcile as needed. 

 6.7.4 6-46 1 7 Change “Tier1I” to “Tier II”. 

 6.7.4 6-46 3 (last) 5 Delete “the”. 

 6.7.4 6-46 3 (last) 10 Delete “the”. 

 7.2.1 7-4 2 4 Change to “1,2,4-trimethylbenzene”. 

 7.2.1 7-4 3 2 Delete “t”. 

 7.2.5 7-7 1 4 Insert “in” between “analytes” and “surface”. 

 7.2.7 7-10 1 9 Delete “was detected.” 

 7.2.7 7-10 2 (last) 8 Elevate “7-2” to the preceding line. 

 7.2.8 7-11 2 3 Delete the comma after “range”. 

 7.3 7-13 1 2 Delete “are”. 

 7.3 7-13 3 2 The phrase “posed to environment via ecological receptors” is confusing. Teword as needed. 

 Drawing 2-2  Legend  Change “Meadue” to “Meade” in geologic key. 



 

Editorial Comments 

Item No. Section Page Paragraph Line Agency Comment 

 Drawing 4-
28    What do the "inward" pointing lines indicate? 

 Appendix A 

 4.3.1 4-25 2 1 Change “Tier I human ecological hazard estimates” to “ Tier I ecological hazard estimates”. 

 4.3.2 4-32 5 (last) 1 Change “Tier II human ecological hazard estimates” to “ Tier II ecological hazard estimates”. 

 5.0 5-1   Change the title “ Conservative in and Uncertainty in Risk Assessments”  to “Conservatism and Uncertainty in Risk 
Assessments”. 
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From: Vance Drain  
Sent: Friday, March 07, 2014 1:52 PM 
To: 'Tomten.Dave@epamail.epa.gov' 
Cc: 'Wallace.Joe@epamail.epa.gov'; 'Tim Mosko (Tim.Mosko@CH2M.com)'; 
'Edmond.Lorraine@epamail.epa.gov'; 'michael.rowe@deq.idaho.gov'; 'bruce.olenick@deq.idaho.gov'; 
'gerry.winter@deq.idaho.gov'; 'sherriaclark@fs.fed.us'; 'Jeffrey.Fromm@deq.idaho.gov'; 
'M.Kauffman@fs.fed.us'; 'eldine.stevens@bia.gov'; 'gbillman@idl.idaho.gov'; 'Mark_Jankowski@fws.gov'; 
'Sandi_Fisher@fws.gov'; 'Kelly Wright (kwright@shoshonebannocktribes.com)'; 'Blaesing, Robert J'; 
'Susan Hanson (susanh@ida.net)'; 'VRANES, RANDY K (AG/1850)'; 'Talia T. Martin'; ' 
rachel.a.roskelley@monsanto.com'; 'jcundick@blm.gov'; 'Colleen O'Hara-Epperly (cepperly@blm.gov)'; 
Bruce Narloch; Jennifer Barnett; 'Leah Wolf Martin'; Cary Foulk; 'MWH Project File 
(MWH1007903@portal.mwhglobal.com)'; 'Randy White (rjwhit@monsanto.com)' 
Subject: Responses to A/T Comments on the Draft Ballard RI Report 
  
Dave et al., 
Attached are P4’s responses to the A/T comments on the Draft Ballard RI Report- Rev 
0 received on February 14, 2014.   We have provided our responses in both pdf and Word 
format for your review. 
  
Please let us know if you have questions, on the attached documents and have an enjoyable 
weekend.  
  
Best Regards, 
  
Vance Drain 
MWH Senior PM 
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A/T Comments on P4’s Remedial Investigation Report for P4's Ballard Mine Draft 0, November 
2013 and P4’s Responses to the A/T Comments 

March 7, 2014 

 

General Comments 
1. IDEQ water quality standards define Ephemeral waters as “A stream, reach, or water body that flows 

naturally only in direct response to precipitation in the immediate watershed and whose channel is at 
all times above the water table.” (IDAPA 58.01.02.010.35). This seems to better define most of the 
Ballard Site streams. Revise accordingly.  

P4 Response (GC-1):  The text will be revised as suggested. 

2. Throughout the document, there is reference to the possibility that background values for metals in 
upland soil and vegetation might be biased low because the background samples did not include 
soils representative of the full range of conditions present at the site prior to mining.  For example, 
no soil samples were collected in areas overlying the Phosphoria Formation or areas directly 
downhill from Phosphoria outcrops. In addition, the report authors raise questions about the 
uncertainty and conservatism associated with the approach used to estimate radiological risk.  As a 
result, P4 is recommending that additional background data for soils, and radiological data on soils 
(on site and in background areas) be collected for the FS.  

In general, we agree that there are legitimate questions of interest associated with the 
representativeness of the background data set, and of radiological properties of background and site 
soils.  Additional data collection will help to resolve these questions of interest, and reduce 
uncertainty in risk characterization particularly with respect to radiological risk.  The additional 
background data may also be useful in establishing cleanup levels during the FS.  Therefore, the A/T 
agrees that a focused background study may be of value for the FS. However, if additional 
background data are to be collected, there are several factors that warrant attention in the eventual 
QAPP/workplan for the supplemental sampling event, as follows. 

 Care should be taken is determining the number and distribution of soil samples, and consider 
the surface geology of the pre-mining landscape.  For example (based on Drawing 2-2), the 
aerial extent of pre-mining Meade Peak outcrop only comprised a small portion of the area that 
was eventually disturbed by the mine. A cursory review of the pre-mining surface geology as 
shown in Drawing 2-2 suggests that the Phosphoria Formation occupied less than 30% of the 
Mine’s disturbance area and the Meade Peak Member probably comprised about two-thirds of 
that; that is, Meade Peak outcrops comprised about 20% of the area eventually disturbed by the 
mine. In addition, the geologic maps show colluvium covering large parts of the site.  Thus, the 
revised DQOs of a background study should elucidate the specific management decisions for 
which background data will be used (for example, how might soil cleanup levels in the FS to 
expressed and applied, and how would background data be compared to soil cleanup levels?), 
and carefully consider the conditions to be represented and consider potential sources of bias. 
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P4 Response (GC-2a):  There are obviously several factors such as geology, topography 
and mine configuration that determine the percentage of individual geologic units 
disturbed by mining.  The locations of the numerous waste rock dumps at the Sites are 
important, as this most directly affects the amount of Dinwoody Formation impacted.  
Waste rock dumps may be internal (backfilled mine pits) or external.  However, the 
assessment of 20% of the area disturbed is not an unreasonable average estimate for the 
Meade Peak Member.  Once the background data are obtained for the Meade Peak, it 
will likely be weighted and averaged with the data for the other units.  The specific 
approach for utilizing the data will be discussed in the Radiological Site and Background 
Investigation Work Plan.  Please note, soils that have formed on the Rex Chert and 
Cherty Shale Members of the Phosphoria Formation also have not been characterized.  
We do not expect that these soils will result in an elevated background, but it is equally 
important to understand their contributions to the pre-mine background condition and 
they will be included in the proposed background investigation. 

Colluvium is defined as: “A general term applied to any loose, heterogeneous, and 
incoherent mass of soil material or rock fragments deposited chiefly by mass-wasting, 
usually at the, base of a steep slope of cliff; e.g., talus, cliff debris, and avalanche 
material (Glossary of Geology, AGI, 1987).  The colluvium mapped on and around the 
P4 mines is best characterized as colluvial soil, and in many places is actually in situ 
soil.  This is the target for the background sampling (upland soil) opposed to outcrop.  
True outcrops of the geologic formations proposed for additional sampling are rare (i.e., 
Meade Peak Member) and soil is the dominant material on the surface.  These soils, in 
places, may have some characteristics of colluvium containing a component of mass 
movement, but this is considered a natural characteristic of the Sites and is considered to 
be an inherent part of the study.  

 There could be significant differences in metals concentrations between rock outcrops and 
overlying soils.  Care should be taken in what material is sampled and how that material is 
characterized (as rock or soil), and interpreted.  Weathering of in-situ Meade Peak soils could 
substantially alter concentrations for some COPCs. Similar to the findings of the column tests 
discussed in Section 2.1.1.3, some metals “. . . would theoretically decline over time” once 
exposed to the surface. Given that soils develop over millennia, substantial leaching and 
transport of some COPCs could be a factor. 

P4 Response (GC-2b):  As discussed in the previous response, the target for the 
background investigation is soil.  If rock outcrops are present, the sampling locations 
will be relocated because it is the soil formed on the Phosphoria Formation that is of 
interest, not the Phosphoria Formation rock  

Overall, these and other factors suggest that there are multiple opportunities to introduce bias into 
the background data set, and that bias in the existing data set, if present, may not be as high as 
implied throughout this document. It is also not clear whether collection of additional background 
data will change management decisions for the project.  Nevertheless, as there are legitimate 
questions of interest that can be resolved through implementation of a supplemental QAPP, the A/T 
will consider additional data collection if it does not delay production of the FS. 
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3.  Meade Peak to the overall Site risks. As illustrated in Drawing 2-3, the historically accessible 

area of the Meade Peak soils comprises a small fraction of the mining area. Therefore, the 
arguments that the risks are largely attributable to background are not valid. Even if the 
contaminants were naturally-occurring, the current concentrations of the contaminants in 
accessible soil is clearly elevated by the mining activities. Supporting this, no pre-mining effects 
from selenosis have been documented in the SE Idaho phosphate mining patch and numerous 
acute toxicity events to several species (e.g., amphibians, sheep, horses) have been documented 
following mining activities. Activities resulting in contaminant movement to the surface where 
exposures occur and where contaminants can be oxidized and mobilized are a result of past 
mining practices.  

P4 Response (GC-3):  The contributions to cumulative background site risk from native 
soils formed over the Phosphoria Formation are unknown.  The background 
characterization will help quantify the discussion, which is currently based on indirect 
evidence.  It may be that once the data are weighted (given the geologic formation 
configuration in the mined areas), and if soil concentrations are significantly less than 
the rock outcrops (which have been sampled) there may be no significant difference.  
However, this is a result worth confirming.  Please note that the formation of soil also 
can concentrate some of the less mobile elements (see the response SC-15 below).  

Specific Comments 
1. Table of Contents. The “List of Tables” section is missing several Tables from Section 4.0. For 

example, Tables 4-4, 4-7, 4-9, etc. are missing from the TOC. Revise accordingly.  

P4 Response (SC-1):  Tables such as Table 4-4, 4-7, and 4-9 are not missing from the TOC, but 
are noted below the list of tables included in the text as these tables are oversized and included 
in the Tables section of the Report.  This will be noted in the TOC.   

2. Section ES.1, page ES-1, paragraph 1, line 5. Delete “federal” so as not to exclude the Shoshone-
Bannock Tribes and IDEQ.  

P4 Response (SC-2):  This will be corrected to state Agencies and Tribes.  

3. Section ES4.2, Page ES-7, 2nd Paragraph. The risk summary overstates the influence of 
background. Even though risks from background exceed an HI of 1 for several receptors, the risk 
from the Site is greater than 10x background for most receptor. Therefore, background risk does not 
account for a large portion of the total risk. Additionally, pre-mining exposure to the Phosphoria 
Formation would have been limited at the surface and the influence of this is overstated. Although 
these are important uncertainties to be considered in the risk management decisions, the 
overstatement of these should be removed unless supporting data are presented.  

P4 Response (SC-3):  We disagree that background concentrations of metals/metalloids and 
radiogenic constituents in the native pre-mining Phosphoria are not significant contributors to 
Site risk.  The fact that Site risk estimates are >10x background risk estimates for a number of 
COPCs only supports P4's position that metals/metalloids and radiogenic constituents in the 
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native Phosphoria are under-represented in the current background dataset.  For that reason, 
P4 is proceeding with the preparation of a Radiological Site and Background Investigations 
Sampling and Analysis Plan (SAP).  Regarding the statement "...pre-mining exposure to the 
Phosphoria Formation would have been limited at the surface...", please note that surficial and 
subsurface soils are formed from, and influence by, the underlying rock material.    

4. Section ES4.2, Page ES-7. It is true that the assumption that all COPECs are being additive is 
conservative, however a large portion of the risk is driven by selenium with individual HQs greater 
than 80 for several receptors, which was not described in the summary. Considering this, the 
influence of the additive assumption on risk management decisions is overstated. Revise as 
appropriate.   

P4 Response (SC-4):  Comment noted. The text will be revised to remove the final two sentences 
of this Section. to "Additionally, the above HIs were calculated assuming that all (COPECs) act 
additively within the organism via the same mechanisms of toxic action. This is not the case for 
the COPECs evaluated and therefore, the estimated HIs of this ecological risks assessment 
appropriately should be viewed as conservative estimates to consider during subsequent risk 
management evaluations." 

5. Section ES4.2, Page ES-7. The risk summary focuses on the risk to wildlife and no summary has 
been provided for other receptors (e.g., amphibians). The summary needs to include the risk results 
for the other Site receptors.  

P4 Response (SC-5):  Text in the Executive Summary (ES) will be revised to include a brief 
summary of potential risks to amphibians. 

6. Section ES4.3, page ES-7, paragraph 2 (last), line 5. Provide a reference for the natural elevation 
of Cd, Cr, Se, U, and Zn in the Phosphoria Fm. (DEQ) 

P4 Response (SC-6):  A reference to Herring and Grauch (2004) has been added to the text.  

7. Section ES4.3, page ES-7, paragraph 2 (last), line 8. Delete “significantly” here and other places 
where it occurs in this context unless you can show that it is significantly higher. Consider using 
“likely to be”.  

P4 Response (SC-7):  The revision has been made as requested. 

8. Section ES4.4, page ES-8, Bullet 3, line 3. Define “TMP” here and add to the list of acronyms.  

P4 Response (SC-8):  The revision has been made as requested.  

9. Section 1.3.1, page 1-5. The document states there is vegetation developing on most of the mine 
area. Is this statement referring to the vegetative cover on section 2.2.3? If not, explain if it is 
standard practice in this process to characterize the types of vegetation for assessing current risk 
exposure or future treatment process.  

P4 Response (SC-9):  The description of vegetation in Section 1.3.1 is simply for describing the 
Site and is a statement of fact based on the study described in detail in Section 2.2.3. The 
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information provided in Section 2.2.3 is part of the overall Site characterization description of 
the existing Site conditions.  The initial purpose of this evaluation was to assist in scoping the 
upland soil and vegetation sampling program.  However, these data also may be useful in 
evaluating re-vegetation needs in the FS.  At this time, the specific species characterization and 
distribution has not been used in the risk assessment except as it pertains to culturally significant 
vegetation. The text in Section 1.3.1 will not be revised based on this comment.  However, for 
additional clarification as to the origin of the vegetation on the Site, the following will be added 
to Section 2.2.3: “The vegetation at the Ballard Mine is a combination of planted (shrub and 
trees) and seeded (e.g., alfalfa), along with volunteer vegetation from seeds blown in from the 
surrounding area.”   

10. Section 2.2.2, page 2-3, 4th paragraph, 12th line. The text states “This stockpiled slag is approved 
for use on P4 private lands for maintenance on haul roads and associated facilities.” The text should 
include how and by whom this approval was given, e.g., mine plan. 

P4 Response (SC-10):  The proposed use of calcium silicate slag from P4’s elemental 
phosphorus plant is consistent with the 1996 Administration Order on Consent (AOC) between 
USEPA Region 10, Monsanto Company, and FMC Corporation.  In a November 23, 2005 letter, 
USEPA Region 10 reiterated in reference to the 1996 AOC that Monsanto does not require EPA 
approval for usage of slag “on-site including mines, haul roads, and plant sites.”  Studies done 
as part of the AOC implementation plan, showed little or no exposure to workers from slag in the 
roads or at the plant.  Monsanto is unaware of any rule, regulation or agreement that prohibits 
or restricts the use of its slag in construction of haul roads or other facilities on private lands at 
the company’s mine or plant sites.   

Section 2.2.2 will be revised to say: “This stockpiled slag is being used on P4 private lands for 
maintenance on haul roads and associated facilities consistent with accepted uses on P4’s plant 
site and other P4 facilities per the 1996 P4 Soda Springs Plant’s AOC”.  

11. Slag at the Eastern Michaud Flats, FMC Plant OU incurs significant gamma risks, unacceptable for 
an occupational scenario.  Have risks from slag been characterized? 

P4 Response (SC-11):  Yes, at the site of the slag origin - the P4 Soda Springs plant.  See the 
previous response.  

12. Section 2.2.3, page 2-4, 1st sentence. This is the first location in the report where brown, black, and 
black cherty shales are noted. The text should note what the sources of the various shales are, e.g., 
Dinwoody, Phosphoria, etc.  

P4 Response (SC-12):  The text has been revised to indicate that the black and brown shales are 
typical unweathered and weathered Meade Peak center waste shale, respectively, and that the 
cherty shale is mostly from the upper Phosphoria Formation.   

13. Section 2.10, page 19, 3rd paragraph. Revise the paragraph as shown below with significant 
changes shown in bold.  

 
The encroachments of these Euroamerican settlements led to displacement of the native peoples in 
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the area; primarily the Shoshone and Bannock Tribes. The Fort Hall Reservation, north of 
Pocatello, was established in 1863. The Fort Bridger Treaty which was a Peace Treaty between the 
United States and the Shoshone and Bannock tribes was established in 1868 and. Part of the Treaty 
Rights resulting from this was intended to preserve the rights of the Tribes to hunt, fish, gather, and 
practice other traditional land uses. It was written that these activities were to occur only in 
unoccupied federal lands. Through this, the Shoshone Bannock Tribes are allowed to continue 
to gather traditional use plant species and vegetation. The Federal government has an obligation to 
consult with the Shoshone and Bannock Tribes on issues that could have a bearing on their 
traditional use of the land in the area of the Sites which are or could be impact their Treaty 
Rights. 

P4 Response (SC-13):  The text will be revised as follows; “The encroachments of these 
Euroamerican settlements led to displacement of the native peoples in the area, primarily the 
Shoshone and Bannock Tribes. The Fort Hall Reservation, north of Pocatello, was established 
in 1863. The Fort Bridger Treaty, which was a Peace Treaty between the United States and the 
Shoshone and Bannock Tribes, was established in 1868. Part of the Treaty Rights resulting 
from the Fort Bridger Treaty was intended to preserve the rights of the Tribes to hunt, fish, 
gather, and practice other traditional land uses. It was written that these activities were to 
occur in unoccupied federal lands. Through this, the Shoshone Bannock Tribes are allowed 
to continue to gather traditional use plant species and vegetation. The Federal government has 
an obligation to consult with the Shoshone and Bannock Tribes on issues that could have a 
bearing on their traditional use of the land in the area of the Sites or that could impact their 
Treaty Rights.” 

14. Section 2.11. Various studies on the chemical composition of the Meade Peak are provided in this 
section. These studies indicate that the Meade Peak is naturally enriched in several primary 
constituents. The discussion should clarify if the analyzed samples are from subsurface rock or 
surface soil. This is important to ongoing concerns that the current background soil dataset may be 
biased low for some COC because the Phosphoria Formation is not represented. The degree of the 
bias, if any, is unknown. Throughout this section and other sections of the doc, the text appears to 
presume that this bias is probably large given the natural enrichment of the rock itself. However, 
similar to the findings of the column tests discussed in Section 2.1.1.3, some metals “. . . would 
theoretically decline over time” once exposed to the surface. Further, on a hillside environment, the 
downslope movement of soils from the uphill, overlying bedrock onto the Phosphoria would 
naturally mix with the Phosphoria soils in a manner similar to what P4 predicts is happening 
downhill of the Phosphoria. Overall, these factors suggest that the bias for some metals, including 
uranium, may not be as high as generally described throughout this document. In the absence of 
quantifiable data, the text should be revised to better acknowledge the uncertainty surrounding the 
premise that the Phosphoria Formation soil will be substantially higher than background. 

P4 Response (SC-14):  The real point of this section is to indicate what the sources COPCs are 
and why they exist in the Site environment (e.g., as waste rock).  The title of the Section 2.11 is 
“Sources of Contamination”.  It appears inherent in the discussion that the studies discussed 
were conducted on rock, not soil. The data are not presented with the intent of discussing the 
background soil issue; although, it is mentioned once as noted in the following comment.  P4 will 
revise this statement as indicated in the following comment response (SC-15). 
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15. Section 2.11.1, page 2-20, 2nd sentence on page. P4 states “It is also noted that in undisturbed and 
pre-mining areas, the enriched concentrations will contribute to an elevated background in soils 
overlaying the Meade Peak Member and may result in elevated concentrations downslope of Meade 
Peak outcrops in soil and stream sediment and possibly groundwater and surface water.” Provide a 
reference to document this statement or qualify the uncertainty of this statement as discussed in 
earlier comments.  

P4 Response (SC-15):  The principal that elemental concentrations in outcropping or 
subcropping will be reflected in the environmental media associated with the rock unit is a 
fundamental principal that is the basis for geochemical exploration for minerals; see for 
example Levinson (1980)1. If the geology is enriched in minerals and the associated elements, 
the related soil, vegetation, groundwater, sediment, and surface water also will likely reflect the 
enrichment.  The specific media most strongly exhibiting the enrichment will be related to the 
secondary mobility of the elements.  Less mobile elements (e.g., arsenic or chromium) will likely 
be enriched in the soil overlaying the enriched outcrop, were as more mobile elements (e.g., 
selenium) are likely to show up in the groundwater or surface water. This principal is the basis 
for the assumption that elements enriched in the Meade Peak Member of the Phosphoria 
Formation will be reflected in elements in the soils derived from it.  We recognize that there is 
uncertainty in this statement, and there is not specific data supporting the statement, which is the 
basis for indicating the need to gather these data.  Therefore, P4 will revise the sentence in 
question as follows (changes underlined):  

“It is also noted that in undisturbed and pre-mining areas, the enriched concentrations of 
constituents likely will contribute to an elevated background constituents in soils 
overlaying the Meade Peak Member and may result in elevated concentrations of 
constituents downslope of Meade Peak outcrops in soil and stream sediment and possibly 
groundwater and surface water.” 

In addition, the following statement will be added to the end of the paragraph containing the 
sentence where the study by Hein, et al. (2004b) is referenced. 

“This study and the subsequent studies discussed in this section focus on the 
lithogeochemical composition of the in situ rock unless otherwise indicated.” 

This revision also addresses the previous comment SC-14.  

16. Section 2.11.1, page 2-20, paragraph 1 (partial), line 4. “Overlying” is more appropriate here than 
“overlaying”? Revise accordingly.  

P4 Response (SC-16):  The text will be revised as suggested.  

17.  Section 2.11.1, page 2-20, paragraph 1 (partial), sentence 2. Provide a reference for this 
statement.  

                                                            
1 Levinson, 1980.  Introduction to Exploration Geochemistry.  Applied Publishing, Wilmette, Illinois, 924 p. 
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P4 Response (SC-17):  This is the same comment as SC-15.  Please see comment response SC-
15 for P4’s resolution.  

18. Section 2.11.1, page 2-23, paragraph 1, sentence 5. Provide the data upon which this statement is 
based.  

P4 Response (SC-18):  The sentence will be revised as follows (changes underlined): 

“It is apparent that the Meade Peak bedrock is enriched in all the soil analytes of interest 
compared to the soils in the area of the Sites (Table 2-8).” 

 This helps clarify the statement and indicates the data (the table) from which the statement is 
based.  
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19. Note that for the Area Wide HHERA (TetraTech 2002), they sampled 4 Phosphoria outcrop sites 
(Wood Canyon Rd, Slug Valley, Stewart Creek, Timber Creek). The values represent an average of 3 
samples in mg/kg dw. 

 WC SV SC TC 
As 6.40 9.10 8.13 8.03 
Cd 0.88 0.66 0.70 13.33 
Cr 22.00 40.67 34.33 109.33 
Cu 9.80 30.33 19.33 16.00 
Ni 12.33 28.33 21.33 44.33 
Se 0.43 0.79 0.67 2.87 
Ag 0.05 0.10 0.04 0.15 
V 27.00 52.00 45.33 86.67 
Zn 47.67 102.33 99.33 553.33 
     

BOLD 1 sample < DL, avg from 2 samples 

These values are much closer to the minimum presented in Table 2-8 than the maximum and except 
for Timber Creek are consistently below the RI Soil Background Level.  

P4 Response (SC-19):  The additional data are noted.  However, this is a very small sample and 
it is not known from which portion of the Phosphoria Formation the samples were collected.  If 
the samples are from soils overlying the Rex Chert “outcrop”, the concentrations would be 
expected to be on the low end of the range.   

Similar samples are available in the IMA regional data, some with more elevated 
concentrations, but these data have been determined not to be usable in the P4 Sites RI and RA.  
They also lack the complete list of analytes, in particular, uranium.  It does appear that much of 
the regional data have been collected from over the Meade Peak Member (MW, 1999)2.  These 
data are as follows: 

 
AREA/LOCATION 

ANALYTE (mg/kg) 
Selenium Cadmium Manganese Nickel Vanadium Zinc 

BB001 – Grizzly Creek 
Quadrant 1 16 16 510 1,100 120 450 
Quadrant 2 11 14 530 970 110 400 
Quadrant 3 2.0 8.9 960 500 66 230 
Quadrant 4 3.7 9.5 830 570 60 280 
Quadrant 5 0.68 4.9 650 310 48 110 

BB002 – Caldwell Creek 
Quadrant 1 0.70 24 580 450 98 220 
Quadrant 2 1.3 28 650 500 150 290 
Quadrant 3 1.3 6.2 710 380 53 120 

                                                            
2  Montgomery Watson, 1998.  Final – 1998 Regional Investigation Report, Southeast Idaho Phosphate Resource Area 

Selenium Project. Prepared for Idaho Mining Association, Selenium Subcommittee, December 1999. 
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Quadrant 4 0.99 6.4 700 370 54 170 
Quadrant 5 0.75 9.2 790 350 56 170 

BB003 – South Fork Sage Creek 
Quadrant 1 0.64 5.7 4,300 450 47 210 
Quadrant 2 0.61 9.2 2,300 670 53 310 
Quadrant 3 1.0 7.5 1,800 800 62 330 
Quadrant 4 1.4 4.7 1,100 560 43 220 
Quadrant 5 1.4 4.7 1,100 730 58 270 

 
Some of the results are similar to the current background data, but some are significantly 
different (e.g., nickel).  The nickel concentration is important, because the data from the P4 Sites 
for soil suggest a strong correlation between nickel and arsenic, as do the data between 
vanadium and uranium (see graphs below).  If regression equations are used, much higher 
concentrations for arsenic and uranium may be observed in soils overlaying the Meade Peak 
Member.  These data suggest that characterizing the concentrations over the entire geologic 
sequence in the mine area is important.  
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20. Section 2.11.2, page 2-26, bullet 4. “(<0.01%) to 2.08%” is not a concentration range. Revise 
accordingly.  

P4 Response (SC-20):  This will be revised. 

21. Section 3.3, Page 3-7. Depths for the soil sampling needs to be described for the soil investigations.  

P4 Response (SC-21):  Soil sampling depths will be included in Section 3.3 or 4.1 as applicable. 

22. Section 3.3.2, page 3-7, bullet 2, line 5. Should the first citation be “(MWH, 2010c)”? Change 
accordingly.  

P4 Response (SC-22):  The reference will be changed to “(MWH, 2010c)”. 

23. Section 3.5, page 3-8, paragraph 2, line 1. Table 3-3 shows “44” locations not “43” as stated in the 
text. Reconcile the text and table.  

P4 Response (SC-23):  The correct number of locations is 44. The text will be revised. 

24. Section 3.6, page 3-12, paragraph 1, sentence 2. Identify on Table 3-3 where sediment samples 
were collected.  

P4 Response (SC-24):  Table 3-3 will be revised to indicate the surface water stations where 
sediment samples were also collected. 
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25. Section 3.7.4, page 3-20, paragraph 1, line 2. What data? It says only rock chip samples were 
collected. Clarify as needed.  

P4 Response (SC-25):  The text will be clarified to indicate that the samples were analyzed for 
chemical parameters and COPC, and that the data are presented in Section 4.5.5.  

26. Section 4.0, global. The terms “background and screening levels” and “background or screening 
levels” are intermixed throughout this Section of the report. Overall, the discussions comparing 
sample results to “background and screening levels” appears to be inclusive of both thresholds 
implying whichever is greater, whereas, “background or screening levels” could be interpreted to 
imply one or the other threshold. To avoid confusion when comparing sample results to background 
and screening levels, recommend that only one version of the term be used throughout the document 
if the intent is always the same.  

P4 Response (SC-26):  The document will be revised to include (1) a discussion at the beginning 
of Section 4.0 that explains the comparison to background and screening levels, and (2) a global 
search and replace of “background or screening levels” to “background and screening levels”.   

27. Section 4.1 through 4.6, general. Generally, a reader should be able to determine land ownership 
when reviewing the results presented in this section as this may have a bearing on future use and 
cleanup options.  Revise maps and/or text to facilitate such understanding.   

P4 Response (SC-27):  The property boundaries will be added to the relevant drawings.  

28. Section 4.1.1, page 4-7. Given the 2009 range of selenium concentrations for upland soil at 
MMP036, MWD080, MWD082, and MWD084, it appears that the 2004 sample locations and 
results poorly represent the selenium levels in the upland soils on waste rock when compared to the 
2010 data. In fact, the range of selenium in the 2004 samples appears to be more consistent with 
background concentrations. Referring back to Section 3.0, there does not appear to be a discussion 
for how the 2004 sample locations were selected. Note also that the selenium concentrations at the 
downslope end of the mass wasting transects (i.e., 100 feet downhill from the waste pile) are higher 
than the range shown for upland soil in the 2004 samples. How the 2004 sample locations were 
selected should be provided in the text.  

P4 Response (SC-28):  The nine samples discussed in Section 3.3.1 and Section 4.4.1 are the 
agronomic samples already discussed in Section 3.3.1 and Section 4.1.3.  P4 has removed the 
duplicated discussion of these agronomic samples.   P4 acknowledges the differences in selenium 
concentrations detected in soil samples collected during the 2004 and 2009 studies upland soil 
studies.  The 2004 soil samples were randomly selected and are documented in the Field 
Investigation Update July 2004 Mass Wasting Sampling Effort Technical Memorandum, which is 
included in Field Investigation Update July 2004 Mass Wasting Sampling Effort.  This report 
and a summary of sample collection will be included in Section 3.3.1. 
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29. Section 4.1.2, page 4-8, last paragraph. The text indicates there were five key constituents selected 
on the basis of the maximum upland soil concentrations exceeded the screening level or background 
by at least a factor of 10 in samples collected from the six mine waste rock dumps. Chromium and 
nickel are not included in the key constituent list, however, Table 4-5 indicates that the max 
chromium and nickel concentrations at the waste dumps exceed the background or screening level 
by a factor of 10. Explain or revise accordingly. 

P4 Response (SC-29):  As is often the case when data are summarized (and similar to the 
explanation presented in Section 4.0), not every constituent analyzed is discussed in the text, nor 
is the discussion necessary. These discussions rely on summary tables in Section 4.0 to present 
the complete set of analytical data and exceedances for the various media. The primary analytes 
selected for discussion in Section 4.0 (and presented on the drawings) were selected based on 
these criteria.  They are: (1) typically elevated in the source materials, which results in 
concentrations an order of magnitude greater than background and screening levels, (2) some of 
the primary human health or ecological risk drivers, and (3) sufficient for depicting the nature 
and extent at the Ballard Site.  
 
P4 will clarify selection of these analytes in Section 4.0, but P4 does not believe additional 
analytes need to be discussed in detail in Section 4.0 because all exceedances are listed in the 
Section 4 tables. 
 

30. Section 4.1.2, page 4-8, paragraph 3, sentence 1. Explain if these soil selenium values at the 
Ballard Site include all values including background values.  

P4 Response (SC-30):  The range of selenium concentrations referenced do not include 
background concentrations and this will be clarified in the text. 

31. Section 4.1.2, page 4-8, paragraph 4, line 1. Insert “(antimony, molybdenum, selenium, uranium, 
vanadium)” between “constituents” and “are”.  

P4 Response (SC-31):  The text will be revised as indicated. 

32. Section 4.1.2, page 4-9, paragraph 1, sentence 3. Show the data upon which this statement is 
based. See above comment.  

P4 Response (SC-32):  A reference to Perkins and Piper, 2004 will be included in this sentence.  
In addition, the table reference will be changed from Table 2-9 to Table 2-8.   

33. Section 4.1.4, page 4-14, Bullet 5, line 1. Shouldn’t it be “39 mg/kg” from stream stations rather 
than “53 mg/kg” for MSP010 as the lower end of the maximum selenium concentrations? Revise 
accordingly.  

P4 Response (SC-33):  The sentence will be revised to reference “39 mg/kg from stream 
stations”.  
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34. Section 4.1.5, page 4-16, 2nd bullet. The bullet is missing the name of the subject constituent 
(arsenic). Revise accordingly.  

P4 Response (SC-34):  The revision will be made as requested.   

35. Section 4.1.5, page 4-16, Bullet 2, line 2. Insert “for arsenic” after”0.39 mg/kg”.  

P4 Response (SC-35):  The revision will be made as requested.   

36. Section 4.1.5, page 4-17 and 4-18, bullets. For consistency with other media, these bullets should 
state that the cited samples exceeded both background and screening levels, not just background. 
Revise accordingly.  

P4 Response (SC-36):  The revision will be made as requested.  

37. Section 4.1.5, page 4-17, paragraph 2, line 3. Identify the station (MST092?) that is approximately 
1.5-2 miles downstream on Wooley Valley Creek.  

P4 Response (SC-37):  Station MST092 will be identified in the text as the station that is located 
approximately 1.5 to 2 miles downstream on Wooley Valley Creek.  

38. Section 4.1.6, page 4-18, 1st bullet. The upland soil reference is to Table 2-9 which does not exist. 
Did you mean Table 2-8? Revise accordingly.  

P4 Response (SC-38):  Yes, the 1st bullet will be revised to Table 2-8. 

39. Section 4.1.6, page 4-19, paragraph 3 (last). Based on Drawing 2-2, it appears that the transect 
could just as easily be on colluvium/alluvium overlying most likely Dinwoody Fm as opposed to 
Phosphoria Fm. Provide clarification.  

P4 Response (SC-39):  It is uncertain because of the colluvial cover.  If the contact from 
outcrop to the north is projected, it appears that the transect may have been on Phosphoria 
Formation, but any faulting or folding could move the contact in either direction.  However, 
Phosphoria, and specifically the Meade Peak Member of the Phosphoria Formation, are located 
uphill. Therefore, any downslope mass movement and associated dispersion of Meade Peak-
related selenium cannot be discounted.  The text will be modified to indicate the uncertainty in 
the geology of the location.  

40. Section 4.1.6, page 4-20, paragraph 1 (partial), sentence 4 (last). One would think that a natural 
mass movement might look different than a more recent mass movement associated with mining 
activities. Discuss as needed.  

P4 Response (SC-40):  The following will be added immediately following the sentence noted.  
“There is no indication of mass movement associated with mining.  If the distribution of selenium 
is the result of the presence of the waste rock, it would have had to be a subtle dispersion 
mechanism (e.g., dust or sheet flow runoff), and such mechanism have not been observed at the 
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Ballard Mine or any of the other Sites.  Downhill soil creep from the area of the Meade Peak 
Member of the Phosphoria Formation is a plausible alternative explanation for the observed 
dispersion pattern.”    

41. Section 4.1.6, page 4-20, paragraph 4, sentence 2 (last). No, it is not reasonable to expect soils 
overlying and comprised of Meade Peak beds to be similarly elevated in arsenic (i.e., 22-27 mg/kg). 
Based upon limited sampling (4 sites, 3 samples/site) of Phosphoria Fm outcrops as part of the Area-
Wide HHERA the range was 6.4-9.1 mg/kg dw. Revise accordingly.  

P4 Response (SC-41):  We disagree. Please see response SC-19.  It is unreasonable to expect 
that the samples overlying the Meade Peak would not be elevated if the parent material for the 
soil contains elevated concentrations. Furthermore, the soil forming processes can actually 
concentrate an element in the soil compared to the parent rock.  This is a specifically noted 
occurrence for arsenic; see O’Neill (1990)3, Section 5.3.1, pg. 85.  Without more detail on where 
and how the samples for the Area-Wide Risk Assessment were collected, and which portions of 
the Phosphoria Formation were sampled, it is not possible to make assumptions about how 
representative the samples were.  If the Rex Chert or Cherty Shale were the underlying unit, 
concentrations would be expected to be lower.  It is important to resolve this with additional soil 
samples collected within the RI/FS program.  

42. Section 4.1.6, pages 4-19 to 4-20, last sentence on page 4-19. The sentence states that the transect “ 
. . . overlies the upper section of the Phosphoria Formation (compare location to geology map in 
Drawing 2-2), and is downhill from a mined outcrop of the mineralized Meade Peak Member.” 
When transposed onto Drawing 2-2, it appears that the pre-mining ground surface for the transect 
was colluvium. Explain or revise the discussion on the implications of the transect data, accordingly.  

P4 Response (SC-42):  See responses SC-39 and SC-40.  

43. Section 4.2.1, page 4-22, paragraph 1 (partial). Does the fact that Se concentrations in vegetation 
are at or below background and screening level concentrations have any bearing on the idea that this 
might be "natural" mass movement? Discuss accordingly. 

P4 Response (SC-43): The vegetation concentrations generally reflect the soil concentrations 
shown in Figure 4-1.  Selenium concentrations in vegetation generally decrease at the same 
locations that soil concentrations decrease. Depending on the depth of root penetration, the 
vegetation data may suggest a more homogenous soil selenium profile, which will be more 
consistent with pre-mining downward dispersion from the Meade Peak Member.  Erosion from 
the waste rock likely would be deposited in a thin surface layer, given the lack of any visual 
indication of a large recent mass movement, and may not be as readily taken up by the 
vegetation depending upon the species sampled.  This line of thought is speculation with many 
variables, and it does not appear to add significantly to resolving the two alternate hypotheses 

                                                            
3  O’Neill, P., 1990.  Chapter 5 ‐ Arsenic.  In Heavy Metals in Soil, B.J. Alloway editor, John Wiley & Sons, Inc., pp. 83 – 99. 
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regarding the source of the selenium observed in the off-dump transects.  We, therefore, are not 
proposing to revise the text.   

If this issue is identified as a concern in the FS during remedial alternative selection, then soil 
profiling could be a way to help resolve the source of the selenium based on the logic discussed 
above (i.e., a more homogeneous vertical distribution opposed to a surficial layer would indicate 
a pre-mine source).  However, it should be noted that the elevated soil and vegetation 
concentrations are relatively close to the waste rock dumps, within 75 - 100 feet.  

44. Section 4.2.2, Page 4-22, 6th Sentence. The text states that the results showed no monthly trend in 
composite (grass and alfalfa) data. Although not inaccurate, this is subjective since it’s somewhat 
inconclusive since the results are nondetects for all samples. There could have been a trend if lower 
detection limits were achieved. Suggest changing it to read, “… no monthly selenium concentration 
trend is discernible.”  

P4 Response (SC-44):  The text will be revised to state that “…..no monthly selenium 
concentration trends are discernible.”   

45. Section 4.2.5, page 4-33, Bullet 4. Describe where do selenium concentrations do not immediately 
drop below screening or background levels. It appears that this is in reference to the off-dump 
transect sampling, thus is based on one sample. Discuss if there (DEQ) are any other data to support 
this statement? In other words, are there data from a waste dump and a nearby sampling location that 
is obviously off-dump? If so, what do these data indicate? Revise accordingly.  

P4 Response (SC-45): The 4th bullet will be revised to include more discussion of the transect 
samples.  However, note that a total of 18 vegetation samples were collected off-dump as shown 
on Figure 4-2.  These samples were collected from transects that spanned up to 100 feet off the 
dumps. 

46. Section 4.3.1, general. This section should include a discussion of the implications of total and 
dissolved concentrations in surface water. For instance, the dissolved data are most relevant to CCC 
with the exception of total recoverable data for selenium. This would help clarify the importance of 
Table 4-17 which only summarizes the dissolved data.  

P4 Response (SC-46):  A discussion of dissolved and the total fractions for surface water will be 
added to Section 4.3.1 

47. Section 4.3.1, page 4-34. There is no discussion of B, Cd, Cr, and Mn although they "consistently" 
are above background and screening levels. Discuss accordingly. 

P4 Response (SC-47):  See P4’s response to SC-29 

48. Section 4.3.1, page 4-35, 2nd set of bullets/analytes. As written, it is not clear why beryllium, 
cobalt, copper, and silver are called out in the text. It appears that these four analytes never exceeded 
background or screening levels. The exception appears to be that in a few cases for MDS033, 
MST067, and MST069, the reporting limits were greater than the background or the screening 
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levels. If so, revise the text to more clearly state that these four analytes were never detected above 
background or screening levels in surface water and note the screening level issue.  

P4 Response (SC-48):  The sentence before the analytes will be revised as follows: 

“Four analytes, listed below, are included in Table 4-16* as the laboratory reporting limits 
(RLs) exceed background and screening levels at three stations (MDS033, MST067, and 
MST069).  It is noted that these four analyte were never detected above background and 
screening levels.”  
 

49. Section 4.3.1, page 4-38, Bullet 2, line 6. Explain where these average concentrations are shown. 
The average V concentrations at MST067 and MST069 shown in Drawing 4-10 are 0.0171 mg/L 
and 0.0056 mg/L, respectively. Revise or explain accordingly. 

P4 Response (SC-49):  The range of average dissolved vanadium concentration noted in the text 
are from Drawing 4-18 and Table 4-16 from MSP012 and MST068.  The text will be revised as 
follows: 

“Average concentrations above the screening level are 0.0257 mg/L (MSP012) to 0.033 mg/L 
(MST068). 

50. Section 4.3.3, page 4-43, Bullet 1. Explain what is meant by “other sensitive riparian species”? 
Plants? Wildlife that use riparian areas?  

P4 Response (SC-50):  The commenter is referred to the IDEQ’s Area Wide Risk Management 
Plan: Removal Action Goals and Objectives, and Action for Addressing Releases and Impacts 
from Historic Phosphate Mining Operations in Southeast Idaho (IDEQ, February 2004), which 
is referenced in Section 4.3.3.  IDEQ’s Risk Management Plan does not specifically list the other 
sensitive species other than amphibians and other sensitive receptors that may reside or be 
attracted to these areas known to accumulate high levels of selenium.  The bullet will be revised 
to include this additional information. 

	
51. Section 4.3.5, page 4-44, Bullet 3. The list should also include Fe, Mn, Se, U, and V based on Table 

4-17. Revise accordingly. 

P4 Response (SC-51):  Bullet 2 and 3 have been revised to list the isolated and pervasive 
analyte exceedances.See P4’s response to SC-29. 

52. Section 4.3.5, page 4-44, Bullet 4. This was not mentioned above (e.g., surface water-groundwater 
"interaction"). Discuss in Section 4.3.1. 

P4 Response (SC-52):  This discussion will be included in Section 4.3.1. 

53. Section 4.3.5, page 4-45, Bullet 1. Explain where it was mentioned earlier in the text about the 
exceptions to highest concentrations typically observed during spring sampling events. 
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P4 Response (SC-53):  A discussion of spring and fall concentrations will be included in Section 
4.3.1. 

54. Section 4.4, Page 4-47, 1st Bullet, last sentence. First, the font size on Drawing 4-19 is extremely 
small making it difficult to read in a hardcopy. Second, it is unclear where the statement that 
“selenium concentrations in sediments decrease downstream” is referring to. For example, this 
seems to contradict that the selenium concentration at MST272 is slightly above upgradient location 
MST273. In actuality it appears the concentrations in this reach are relatively consistent. Please 
review and correct, as warranted.  

P4 Response (SC-54):  Drawing 4-19 will be revised to make the drawing text discernable.  P4 
agrees that the four sediment samples analyzed for selenium at MST272 and MST273 are similar 
and relatively consistent.  The intent of this statement was that there is significant decrease in 
selenium sediment concentrations between MST095 (86.1 and 22 mg/kg) and MST272 (2 and 2.5 
mg/kg).  The sentence will be revised as follows: 

“However, selenium concentrations in sediments decrease significantly downstream between 
MST095 (86.1 and 22 mg/kg) and MST273/MST272 (1.7 to 2.5 mg/kg).” 
 

55. Section 4.4.1, page 4-46, 1st bullet. It is not clear why 100 mg/kg was included as some kind of 
threshold for cadmium. The other analytes were simply compared to the background and screening 
levels, whereas, cadmium is initially compared to 100 mg/kg, which does not appear to have any 
relevance. It would be more relevant to compare the results the background and screening levels as 
was done with the other analytes. Explain or revise accordingly.\ 

P4 Response (SC-55):  The bullet will be revised to compare to the screening level and 
background. 

56. Section 4.4.1, page 4-47, Bullet 2, sentence 7 (last). This sentence seems contradictory to the 
previous two sentences. Reconcile the statements. 

P4 Response (SC-56):  Please review P4’s response to SC-54. 

57. Section 4.4.2, page 4-47. Discuss those constituents that exceeded background and screening levels 
not just the six that were shown to be high in waste rock dumps. 

P4 Response (SC-57): As is often the case in summary data discussions, similar to the 
discussions presented in Section 4.0, not every analyzed constituent is discussed in text, nor is 
the discussion necessary. Therefore, these discussions rely on summary tables in Section 4.0 to 
present the analytical data and exceedances for the various media. The primary analytes 
discussed in Section 4.0 and presented on the drawings were selected based on the fact that: (1) 
are typically elevated in the source materials, which result in concentrations an order of 
magnitude greater than background and screening levels, (2) are some of the primary human 
health or ecological risk drivers, and (3) are sufficient for depicting the nature and extent at the 
Ballard Site. P4 will clarify selection of these analytes in Section 4.0 but P4 does not believe 
additional analytes need to be discussed in detail in Section 4.0. 
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58. Section 4.4.2, Page 4-48, 2nd full paragraph, last sentence. Change “for five key constituents” to 
“for six key constituents” to accurately reflect what is presented. 

P4 Response (SC-58):  The text will be revised to “for six key constituents”. 

59. Section 4.4.2, page 4-49, paragraph 2, sentence 5. You just said that B, Cd, Ni, Se, V, and Zn 
increased from MST273 to MST272. Revise accordingly. 

P4 Response (SC-59):  P4 will revise the sentence to show the magnitude of the decrease 
between MST095 and MST273/MST272. 

60. Section 4.4.2, page 4-50, Bullet 6. Why only relate 2010 data to 2004 data for V only? What about 
Se? Revise accordingly. 

P4 Response (SC-60):  The 2004 vanadium discussion will be removed because this section 
focuses on the 2010 investigation results.  The 2004 instigation results are discussed in Section 
4.4.1.   

61. Section 4.4.2. To limit the potential for confusion that could result from the words “Riparian Soil” in 
the Section header, the text should note that the Riparian Soils were previously addressed under 
“Soils” in Section 4.1.5 of the RI. 

P4 Response (SC-61):  The text will be revised to reference the riparian soils discussion located 
in Section 4.1.5 of the Report. 

62. Section 4.4.3, page 4-51, Bullet 5. As this is the summary section, shouldn't this have been 
discussed somewhere previously? Revise accordingly. 

P4 Response (SC-62):  The summary for sediment is a synthesis of the results discussed in 
Sections 4.4.1 and 4.4.2.  The detailed section discussions and summary will be reviewed to 
make sure the summary points are included within the appropriate section.   

63. Section 4.5.1.1, page 4-53, paragraph 4, line 3. Clarify the following text “MWD084 (i.e., the 
northern plume below)….” The descriptive text in the parentheses is confusing. 

P4 Response (SC-63):  The parenthetical should read, “(i.e., the northern plume discussed 
below)”.  The text will be revised. 

64. Section 4.5.1.1, page 4-54, paragraph 2, line 3. MMW032 looks to be more “east” of MWD084 
that “south”. Revise as needed. 

 P4 Response (SC-64):  South will be changed to east.  

65. Section 4.5.1.1, page 4-55, paragraph 1, line 2. Should “MST095” be included in the list of springs 
in the previous sentence? Revise accordingly. 
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P4 Response (SC-65):  MST095 is a headwater stream location that is dominated by subsurface 
discharge to the streambed except during snowmelt or rainfall runoff events, so technically, it is 
correct to include it as a reflection of groundwater quality.  A statement to this effect will be 
added to the text.  

66. Section 4.5.2, page 4-60, paragraph 2. If Al is elevated in background concentrations, wouldn't 
dissolved Al, like Fe and Mn, exceed also? This seems to be alluded to in the last sentence of the 
paragraph. Revise accordingly. 

P4 Response (SC-66):  The source of elevated constituents in groundwater samples collected 
from the background locations is often associated with turbidity in the wells (this is particularly 
true for total verses the dissolved fraction.  Aluminum is most notable in this case, because 
aluminum is not especially soluble at neutral pH, but is the major element in clay. The last 
sentence of the text referenced in your question is unclear in its intent. Not all sampling events 
included analyses for both total and dissolved fractions.  Events either included total and 
dissolved, or only dissolved fraction analyses.  The sentence was intended to convey that for 
those events where both factions were analyzed, concentrations of the metals (Al, Fe and Mn) 
were often not detected in the dissolved fraction when they were in the total fraction.  The 
sentence will be revised to clarify the statement.   

67. Section 4.5.6, page 4-70. Transducers typically record both ground water pressures and ground 
water temperatures. Include a table in this section that lists the piezometers or monitoring wells that 
had transducers installed during this RI investigation. Include in that table the depth setting of the 
transducer below ground surface and the apparent, stable ground water temperature. Ground water 
temperatures have been useful at other mine sites in identifying areas of probable ground water 
recharge and areas of deep ground water upwelling. 

P4 Response (SC-67):  These data have been added to the report and addition text discussion 
the implications the data added in the appropriate locations in Section 5.1.5.2. These data do 
clearly distinguish the locally recharged groundwater from deeper more regional groundwater 
systems. 

68. Section 4.6, page 4-74, line 4. The referenced Drawing 4-27 is for direct push results, not aquatic 
data. The Table of Contents shows that aquatic data is shown on Drawing 4-30, however, Drawing 
4-30 was not included in the electronic or hardcopy versions of the report. Include Drawing 4-30 and 
revise to the Drawing reference accordingly.  

P4 Response (SC-68):  The drawing references in Section 4.6 will be changed to Drawing 4-30 
and the drawing will be included in subsequent revisions to the Report.   

69. Section 4.6, page 4-74, paragraph 1, line 4. The Ballard Site aquatic data are not presented on 
“Drawing 4-27”. Revise accordingly. 
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P4 Response (SC-69):  The drawing references in Section 4.6 will be changed to Drawing 4-30 
and the drawing will be included in subsequent revisions to the Report, as noted in our response 
to SC-68.   

70. Section 4.6.1.1, page 4-75, last paragraph on page, line 2. The referenced Drawing 4-27 is direct 
push results, not aquatic data. The Table of Contents shows that aquatic data is shown on Drawing 4-
30, however, Drawing 4-30 was not included in the electronic or hardcopy versions of the report. 
Similar incorrect references are also made to Drawing 4-28 (also direct push results) in biotic media 
Section 4.6.1.1 (page 4-75, last paragraph, line 2), Section 4.6.1.2 (page 4-77, 1st paragraph, line 2), 
and Section 4.6.2.1 (page 4-80, 1st paragraph, line 7). Include Drawing 4-30 and revise the Drawing 
references accordingly. 

P4 Response (SC-70):  The drawing references in Section 4.6 will be changed to Drawing 4-30 
and the drawing will be included in subsequent revisions to the Report.   

71. Section 4.6.1.1, page 4-75, paragraph 4, line 2. The stream station locations do not appear on 
“Drawing 4-28” as stated. Revise accordingly. 

P4 Response (SC-71):  The drawing references in Section 4.6 will be changed to Drawing 4-30 
and the drawing will be included in subsequent revisions to the Report.   

72. Section 4.6.1.2, page 4-77, paragraph 2, line 3. The riparian habitat assessment locations do not 
appear on “Drawing 4-28”. Revise accordingly. 

P4 Response (SC-72):  The drawing references in Section 4.6 will be changed to Drawing 4-30 
and the drawing will be included in subsequent revisions to the Report.   

73. Section 4.6.2.1, page 4-80, paragraph 4, line 7 (last). The benthic macroinvertebrate sampling 
locations do not appear on “Drawing 4-28”. Revise accordingly. 

P4 Response (SC-73):  The drawing references in Section 4.6 will be changed to Drawing 4-30 
and the drawing will be included in subsequent revisions to the Report.   

74. Section 4.6.2.1, page 4-81, paragraph 2, line 2. Indicate how you know that these results are “false 
positives”. Likely yes, but definitively?  

P4 Response (SC-74):  The text will be revised to state that the samples are “likely false 
positives” drive by the high MDLs described above.   

75. Section 4.6.4, page 4-82, Bullet 2, sentences 4 & 5. Discuss impacts of COPCs on benthic 
macroinvertebrates earlier in the text instead of introducing it in the summary. 

P4 Response (SC-75):  The discussion in Bullet 2 will be incorporated within Section 4.6.2.1. 
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76. Section 5.1.4.1, page 5-17, 2nd paragraph. The multiple references in Drawing 5-11 shows surface 
water drainages, not Wells Formation well information. Also, this same Drawing appears twice as 
Drawings 5-11 and 5-12. Revise and replace the drawings accordingly. 

P4 Response (SC-76):  The correct Drawings 5-11 and 5-12 will be inserted in subsequent 
versions of the Report.   

77. Section 5.1.4.1, page 5-7, paragraph 3. This paragraph portrays two basic descriptions of the 
hydraulic behavior of faults. There is no disagreement with the descriptions but another, third 
description is warranted. The third description portrays the fault in two parts wherein one side of the 
fault may have considerable gouge that inhibits ground water flow while the rest of the fault zone is 
characterized by rubble that is more permeable and provides a preferential pathway for ground water 
movement. This third description was offered by MWH earlier in discussions about the ground water 
systems around the Ballard, Henry, and Enoch Valley Mines and is should be repeated in the RI. 

P4 Response (SC-77):  This concept is noted in the beginning of the paragraph, but not 
reiterated as pertaining to the Ballard Site.  The final sentence in the paragraph will be revised 
to read, “In addition, thrust faults are more likely to be flow barriers to flow through the fault 
when compared to extensional faults, which also are present at the Ballard Site.”  Following this 
a sentence will be added that states, “However, as mentioned above, breccia zones along a 
thrust fault can create high permeability flow zones parallel to the fault.” 

78. Section 5.1.4.2, page 5-9, paragraph 3, line 1. It appears the subject of this sentence is referring to 
mine pits (plural) and the proximity of the bottom of the pits to the contact of the Meade Peak 
Member and the Wells Formation. Edit as needed to match the intent of the sentence. 

P4 Response (SC-78):  The bolded paragraph label will be changed to “Open Mine Pit”. 

79. Section 5.1.5.1, page 5-10, 1st paragraph, last sentence. At other mines, we are finding out that 
run-on into pits and direct infiltration into the Wells Formation may not be all that rare or unusual. 
Replace the word “rare” with something to the effect of “in some cases.” 

P4 Response (SC-79):  The sentence will be revised as suggested.  What is unique at Ballard, is 
that a perennially-impacted spring discharges to the West Ballard Mine Pit (MMP035) and this 
is the location where a significant impact to Wells Formation groundwater has been observed.  
This is not observed at other P4 Sites. 

80. Section 5.1.5.2, page 5-12, paragraph 3, line 9. Insert the designation for the direct push borehole, 
BH053, for the last cited concentration in this line if this is the correct borehole designation. 

P4 Response (SC-80):  The citation to BH053 will be added as suggested. 

81. Section 5.1.5.2, page 5-12, paragraph 4 (last). The inclusion of any available data on ground water 
temperatures noted in an earlier comment could assist in confirmation of the upwelling of ground 
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water and possibly hint at the depth of the source of the upwelling ground water. Include any 
available ground water temperature data.  

P4 Response (SC-81):  The temperature data will be incorporated in the text referenced as 
indicated in comment response SC-67.  

82. Section 5.1.5.2, page 5-14, paragraph 2. The inclusion of any available data on ground water 
temperatures noted in an earlier comment could assist in confirmation of the upwelling of ground 
water and possibly hint at the depth of the source of the upwelling ground water. Include any 
available ground water temperature data. 

P4 Response (SC-82):  The temperature data will be incorporated in the text referenced as 
indicated in comment response SC-67. 

83. Section 5.1.5.3, page 5-15, paragraph 2. The inclusion of any available data on ground water 
temperatures noted in an earlier comment could assist in confirmation of the upwelling of ground 
water and possibly hint at the depth of the source of the upwelling ground water. Include any 
available ground water temperature data.  

P4 Response (SC-83):  The temperature data will be incorporated in the text referenced as 
indicated in comment response SC-67.  

84. Section 5.1.5.4, page 5-17, paragraph 2, line 6. “Drawing 5-11” depicts surface water drainages. Is 
there a drawing missing? It looks like Drawings 5-11 and 5-12 are the same. Reconcile as needed.  

P4 Response (SC-84):  The correct Drawing 5-11 and 5-12 will be inserted in subsequent 
versions of the Report.   

85. Section 5.1.5.4, page 5-18, paragraph 4, line 8. “MMW031” is located on the western edge of 
MWD080, nowhere near the Slug Valley Fault. Did you mean MMW032? Revise accordingly. 

P4 Response (SC-85):  The topic of the paragraph is the flow path toward Henry Springs to the 
north-northwest.  MMW031 is located on the northwestern corner of the Site in a sentinel 
position for this flow path.  That was what was being conveyed, not the well’s proximity to the 
Slug Valley Fault, which is included in the discussion because it trends toward Henry Springs.  
The second to last sentence in the paragraph will be revised to clarify this by stating: “One 
monitoring well is located in this north-northwest directed flow path between the Site and the 
Henry Springs (MMW031).”  

86. Section 5.1.5.4, page 5-19, paragraph 1 (partial), sentence 1. Include the factor “contribution from 
other mining sites” as a factor contributing to the potential for impacts in groundwater. 

P4 Response (SC-86):  The sentence will be revised to say: “The potential for impacts to other 
groundwater receptors will be dependent upon a number of other factors, including travel time, 
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distance from the source, contribution from other mine sites, and dilution with other waters 
entering the Wells Formation groundwater system.”   

87. Section 5.1.5.4, page 5-20, paragraph 1 (partial), line 5. The “Figure 5-1” legend shows 
piezometric data for MMW030 and MMW031. If MMW020 and MMW021 represent two of the 
other lines shown, it is not included in the legend. Rectify accordingly. 

P4 Response (SC-87):  There was an error when the figure was rescaled for printing.  This will 
be corrected with the complete legend shown and the x-axis corrected.  In addition, note that a 
full set of data were located for monitoring well MMW030. 

88. Section 5.1.6.1, page 5-25, paragraph 1, sentence 7. If this sentence refers to MDS030, which it 
appears to do, then why does MDS030 go dry as stated in the previous paragraph? Explain or 
reconcile. 

P4 Response (SC-88):  The sentence was referring to MSG003.  The sentence will be rewritten 
to clarify that.   

89. Section 5.4, general. Although it is sensible to focus the COPC migration discussion on selenium 
given the reasons stated in the document, it should be noted that this discussion may not be complete 
given that the results of the ecological risk assessment point to COPC Risk Drivers (see Appendix A, 
Tables A6-5 – A6-8) other than selenium. Because the fate and transport of selenium differs from 
other relevant metals and COPCs, it is important to consider whether the fate and transport of the 
identified Risk Drivers differs from the fate and transport (and migration) of selenium. If such a 
difference is found and is found to be potentially significant, the migration discussions should 
include information on the migration of the identified Risk Drivers. 

P4 Response (SC-89):  Migration for the other COPCs (e.g., arsenic, cadmium, and uranium) 
will be evaluated and additional information will be added to Section 5.4, as necessary.  It is 
expected that this discussion will be relative to the selenium distribution and succinct.  This is 
because the areal distribution of these additional COPCs is significantly smaller.   

For example, arsenic concentrations above the groundwater quality standard rarely occur and 
only are found at locations immediately adjacent to the waste rock dumps (and can also be 
associated with background).  For these reasons, the occurrence and movement of these COPCs 
are worth highlighting and discussing as suggested in the comment but in an abbreviated 
fashion.   

90. Section 5.4.1, 2nd paragraph, 1st sentence. Specify that the “off-site transport pathway” is for soil if 
that is the intent. 

P4 Response (SC-90):  The sentence will be revised to say, “The offsite transport of soil by mass 
wasting has the potential for being a more relevant offsite impact.” 
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91. Section 5.4.1, page 5-28, 2nd paragraph, 1st sentence: It is stated here that the “off-site transport 
pathway is potentially more important”. However, the preceding paragraph states that “the migration 
of soil and vegetation contamination is not of large concern because these media are largely confined 
to the Ballard Site”. Rectify this apparent contradiction. 

P4 Response (SC-91):  The resolution to the previous comment should clarify the contradiction.   

92. Section 5.4.2, page 5-29. The surface water sample results for MST068 (Drawings 4-15 and 4-18) 
suggest the concentrations for molybdenum and vanadium may be anomalous due to their singular 
occurrence as concentrations exceeding both background and the screening level. Table 4-16 (page 
26 of 38) indicates the results from the two samples are qualified with the following labels; J, K, and 
B. These data qualifiers suggest the sample results are anomalous. Provide further discussion in the 
text as to the validity of these results. 

P4 Response (SC-92):  P4 disagrees with this interpretation that the concentration data are 
anomalous as result of the qualifiers. MST068 is an upstream location near the Ballard Site and 
higher concentrations of COPCs, similar to MST067, are possible.  In addition, this location was 
sampled in the spring of 2006 and 2008 and concentrations were consistently elevated during 
both sampling events (see Table 4-16). The flags listed on these samples do not indicate results 
should be disregarded.  As indicated on Table 4-16, a K validation code indicates that serial 
dilutions were not performed during the analysis.  The J flag does indicate that the data were 
estimated based on the quality control data.  The B validation code indicates the analytes were 
detected in the blank laboratory sample. The data are not flagged ‘R’ for rejected or ‘UB’ to 
indicate the analyte is believed to not be present in the sample based on blank concentration or 
‘UK’ to indicate the analyte is considered not detected based on data validation. The flags 
present let everyone know there were criteria that were not met. The criteria not being met may 
indicated the sample result is biased high or low. In this particular case, possibly biased high but 
the data are deemed acceptable to use data evaluation and risk assessment. 

93. Section 5.4.2, page 5-36, paragraph 2, sentence 9 (last).  Dilution would not affect loading only 
the concentration. Revise accordingly. 

P4 Response (SC-93):  The sentence reads: “However, loading from possible Ballard Mine 
groundwater sources should be observed only during the baseflow (or average) period, and are 
not observed during the high or spring runoff period due to the higher dilution.” This is because 
the surface water contribution (i.e., loading) to the Blackfoot River during spring runoff is much 
higher than the groundwater loading contribution and this relatively small incremental 
groundwater loading is lost in the analytical and flow variability.  The sentence will be revised 
to say, “However, loading from possible Ballard Mine groundwater sources should be 
observable only during the baseflow (or average) period, and are not detectable during the high 
or spring runoff period due to the higher dilution measurement error associated with the much 
higher spring surface water contribution to the overall Blackfoot River loading.”   

94. Section 5.4.3, page 5-38, paragraph 1 (partial), line 4. It is stated that “concentrations of 
constituents are low with respect to screening levels and background near the end of the channel 
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originating at the Ballard Site.” Yet, selenium still exceeds background and screening levels at 
MST272 and MST066. Revise accordingly. 

P4 Response (SC-94):  The sentence will be revised to indicate the concentrations of most 
constituents are below background and screening levels near the end of the channel originating 
at the Ballard Site. 

95. Section 5.4.4.1. The discussions on the extent of the alluvial plumes should include a description of 
where the plumes move off-property and how far they extend onto adjacent private or state land. 

P4 Response (SC-95):  Text will be added providing these details.  

96. Section 6.2, general. Review this document linked here 
http://www.fws.gov/idaho/pdf/IdahoSpeciesList102313List.pdf, and update information on the 
relevant Threatened and Endangered species potentially present in Caribou County. 

P4 Response (SC-96):  The list of threatened and endangered species located at the suggested 
website was reviewed.  Only the lynx, as noted in Section 6.2, is listed as threatened.  Please 
clarify whether the USFWS would like the one candidate species (i.e., greater sage grouse) and 
the one proposed species (i.e., North American wolverine) for Caribou County listed as well. 

97. Section 6.2, general. The level of evaluation for special status species (birds protected by the 
Migratory Bird Treaty Act, Federally Endangered Species, etc) is not adequately described. State 
that risk to these species will be evaluated at the organismal scale potentially via the relevant 
TRVNOAEL. More information regarding this requirement can be found in EPA/630/P-02/004F, 
Generic Ecological Assessment Endpoints for Ecological Risk Assessment, published in October 
2003. 

P4 Response (SC-97):  Comment noted.  Please note that it is not always feasible to 
quantitatively evaluate every special status species in an ERA, many times due to lack of 
adequate species-specific information.  However, in this ERA, species as similar to those special 
status species were selected for evaluation, under the assumption that the risks calculated can be 
applied to the other special status species.  Text in Section 6.2 of the RI/FS Report and in Section 
4.2.1.1 of the HHERA (Appendix A) will be added to reflect this rationale, as well as any 
relevant information in the Generic Ecological Assessment Endpoints for Ecological Risk 
Assessment, published in October 2003. 

98. Section 6.4.1.1, page 6-7, paragraph 1, line 2. The values “4 x 10-2 and 1,600” to not appear on 
Table 6-3? Reconcile as needed. Bold “Table 6-3”. 

P4 Response (SC-98):  Please note that the cumulative ILCR value of 8 x 10-03 and correct 
cumulative HI of 807 591 as presented in Table 6-3 are correct, and that text in Section 6.4.1.1, 
page 6-7, paragraph 1, line 2 will be corrected to reflect these correct values.  "Table 6-3" in 
this paragraph will be set in boldface. 
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99. Section 6.4.1.1, page 6-7, paragraph 1, line 5. Explain why riparian soil isn’t included as a primary 
contributor to Tier I RME ILCR as according to Table 6-3 the ILCR value appears greater than that 
for upland soil? Change as needed. 

P4 Response (SC-99):  Please note that in Table 6-3 the Tier I RME ILCR for upland soil is 1E-
04 while the ILCR for riparian soil is 2E-05.  Therefore, the riparian soil ILCR is lower than 
that of the upland soil ILCR; hence no change is needed.  However, both the ILCR and the HI for 
exposure to culturally significant plants in riparian soil (8E-03 and 800583) are higher than the 
ILCR and HI for exposure to culturally significant plants in upland soil (6E-03 and 517200).  
Therefore, corrections will be made to text in Section 6.4.1.1, page 6-7, accordingly. 

100. Section 6.4.1.1, page 6-7, paragraph 1, line 7. If V has such significance, explain why isn't it 
included in Table 6-3 or reconcile as needed. 

P4 Response (SC-100):  Please see response to Comment #99.  The ILCR and HI for exposure 
to culturally significant plants in riparian soil should have been included in the overall 
cumulative media ILCR/HI.  In Table 6-3, vanadium is shown as a primary contributor to the 
Tier I RME HI for exposure to culturally significant plants in riparian soil (HQ = 202210), yet it 
was inadvertently left out in Section 6.4.1.1, paragraph 1, as a primary contributor to the Tier I 
RME HI for exposure to culturally significant plants in upland soil.  Therefore, corrections will 
be made to text in Section 6.4.1.1, page 6-7, paragraph 1, to reflect the primary contributors to 
the Tier I RME ILCR for culturally significant plants to riparian soil. 

101. Section 6.4.1.1, page 6-8, paragraph 3, line 5. Isn't the ILCR for upland soil with surface water 
ingestion greater than upland soil? Modify accordingly. 

P4 Response (SC-101):  Please note that paragraph 3 on page 6-8 (Section 6.4.1.1) describes 
the cumulative Tier I RME ICLR and noncancer HI estimates for Ballard Mine for a seasonal 
rancher as summarized in Table 6-5, which does not present exposure to COPCs in surface 
water, alone, but presents COPCs in cattle that have grazed on upland soil as well as cattle that 
have either consumed surface water or consumed groundwater.  Also, please refer to the human 
health conceptual site model for Ballard Mine (Figure 6-1), where it is noted that direct surface 
water ingestion is not a complete exposure pathway for the seasonal rancher and, therefore, is 
not presented in Table 6-9.  Please clarify if the reviewer intended to comment on a different 
receptor and summary table. 

102. Section 6.4.1.2, page 6-9, paragraph 1, line 2. The values “4 x 10-5 and 13” do not appear   on 
Table 6-6? Reconcile as needed. 

P4 Response (SC-102):  Table 6-6 will be revised to include the correct cumulative ILCR value 
of 3 x 10-05 and correct cumulative HI of 12.   

103. Section 6.4.1.3, page 6-10, paragraph 3 (last), line 4. Explain why upland soil with surface water 
ingestion is not included as that is the same as upland soil with groundwater ingestion? Change as 
needed. 
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P4 Response (SC-103):  Please refer to footnote” c” in Table 6-9. Cumulative media ILCR/HI 
includes the higher of the cattle (upland soil and surface water) or cattle (upland soil and 
groundwater) ILCR/HI. The ILCR/HI for cattle (upland soil and groundwater) was higher and, 
as a result, was included in the cumulative ILCR/HI. 

104. Section 6.4.2.1, page 6-11, paragraph 3, line 5 (last). Should upland soil with surface water 
ingestion be added to the list as it has the same ILCR as upland soil with groundwater ingestion? 
Change as needed. 

P4 Response (SC-104):  Please refer to footnote”c” in Table 6-9. Cumulative media ILCR/HI 
includes the higher of the cattle (upland soil and surface water) or cattle (upland soil and 
groundwater) ILCR/HI. The ILCR/HI for cattle (upland soil and groundwater) was higher and, 
as a result, was included in the cumulative ILCR/HI. 

105. Section 6.4.2.3, Page 6-13, 2nd full paragraph. The text is confusing as written when describing 
the exposure media for the seasonal ranchers. That is, the last part of the sentence with “… cattle 
grazed on upland soil with groundwater ingestion, upland soil, and groundwater.” This same text 
occurs in several of the seasonal rancher and hypothetical resident summaries and needs to be 
edited. 

P4 Response (SC-105):  Text describing the exposure media for seasonal ranchers and for 
hypothetical residential scenarios will be revised, as appropriate.  

106. Section 6.4.2.5, page 6-15, paragraph 2, line 5. Should upland soil with groundwater ingestion be 
added to the list as it has the same ILCR as upland soil with surface water ingestion? Change as 
needed. 

P4 Response (SC-106):  Please note that paragraph 2 on page 6-15 (Section 6.4.2.5) describes 
the background cumulative Tier II RME ICLR and noncancer HI estimates for a seasonal 
rancher at Ballard Mine as summarized in Table 6-18, which does not present exposure to 
COPCs in surface water, alone, but presents COPCs in cattle that have grazed on upland soil 
and that have either consumed surface water or groundwater.  Also, please refer to the human 
health conceptual site model for Ballard Mine (Figure 6-1), where it is noted that direct surface 
water ingestion is not a complete exposure pathway for the seasonal rancher, and therefore is 
not presented in Table 6-18.  Please clarify if the reviewer intended to comment on a different 
receptor and summary table.  

107. Section 6.4.2.6, page 6-16, paragraph 1, line 3. Wouldn’t antimony have a higher contribution to 
the HI than uranium (17 for Sb vs 16 for U)? Change accordingly. 

P4 Response (SC-107):  Text in Section 6.4.2.6, paragraph 1, line 3 will be revised to reflect 
that antimony (HQ = 17) has a higher contribution to the cumulative incremental TIER II RME 
HI than uranium (HQ = 16),the current risk contributions as per Table 6-16. 

108. Section 6.5.1.1, Page 6-17, 1st sentence. The text indicates that the HQ calculations for 
amphibians were based on dissolved surface water concentrations, however this is not entirely 
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accurate. Per Table 6-23, total selenium concentrations were used for the HQ calculations which is 
appropriate. Edit the text to accurately reflect the comparisons in Table 6-23. 

P4 Response (SC-108):  Text will be revised to indicate total concentrations were used for 
selenium. 

109. Section 6.5.1.2, page 6-22, paragraph 4, sentence 3. Based on Table 6-25, it appears that 
nothing exceeds the acceptable hazard criterion of 1. Change accordingly. 

P4 Response (SC-109):  This section has been revised to be consistent with the current risk 
results presented in Table 6-25.  Please note that in Table 6-25, the total cumulative NOAEL-
based, Tier I HI estimate for the long-tailed vole exposed to upland soil at the Ballard Shop is 
calculated as 2, which is attributed to the HQ of 2.3 by exposure to 1,2,4-Trimethylbenzene in 
upland soil.  The cumulative HI of 2 for the long-tailed vole rounds down to 2, which still 
exceeds the acceptable hazard criterion of 1.  For the American Robin, to which this comment 
appears to be directed, text states that "all NOAEL-based, Tier I cumulative HI estimates for the 
American robin exposed to upland soil at the Ballard Shop are below IDEQ’s and USEPA’s 
acceptable hazard criterion."   

110. Section 6.5.2.1, page 6-26, paragraph 1, lines 2 & 4. The numbers for long-tailed vole appear 
to be different in Table 6-27. Revise accordingly. 

P4 Response (SC-110):  Text in Section 6.5.2.1 will be revised to correctly reflect the 
cumulative HIcurrent risk values for the long-tailed vole. 

111. Section 6.5.2.1, page 6-27, paragraph 2, lines 2 & 4. The numbers for long-tailed vole appear 
to be different in Table 6-27. Revise accordingly. 

P4 Response (SC-111):  Duplicate comment.  Please see response to SC-110. 

112. Section 6.6.1, Page 6-41, 2nd bullet (and 3rd bullet on Page 6-42). The use of surrogate toxicity 
factors is described. For which COPCs were surrogate toxicity factors used? 

P4 Response (SC-112): Please note that the 2nd and 3rd bullet in Section 6.6.1 discussed the 
use of surrogate screening levels when an appropriate screening level for a given chemical was 
unavailable during the COPC and COPEC selection process.  Screening 'based on toxicity 
information for surrogate chemicals' discussion means that if a chemical had no appropriate 
screening level that, based upon available toxicity information for that chemical, a screening 
level for a chemical with a similar chemical structure and toxicity was selected as a surrogate 
screening level for the chemical (i.e., in Table A3-2 of Appendix A, the residential soil regional 
screening level [RSL] for m-xylene was selected as a surrogate residential soil RSL for m,p-
xylene since there is no USEPA residential soil RSL for m,p-xylene).  Text in the 2nd and 3rd 
bullets of Section 6.6.1 will be revised to clarify this screening procedure.  

113. Section 6.6.1, Page 6-42, 3rd bullet on the page. Although the likelihood that the methods used 
for assessing risk from burrow air concentrations may result in an overestimate of the risk, there is 
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no supporting information provided for this assumption. Additionally, this bullet should indicate that 
this only applies to the deer mouse and for volatile COPECs identified at the Ballard Shop. 

P4 Response (SC-113):  Please note that this conclusion of possible overestimate of risk from 
burrow air concentrations is supported by the following rationale presented in Section 4.2.2.5 of 
the HHERA in Appendix A: "For wildlife, dermal absorption is of secondary importance due to 
the protection provided by fur, feathers, and for some species, scaly skin.  Furthermore, 
chemicals that are present on the exterior of an organism are often consumed during routine 
cleaning or, for aquatic organisms, simply washed away.  For mammals and birds, exposure to 
chemicals from inhalation is also deemed to be of secondary importance, since chemicals that 
have the tendency to volatilize are also typically highly soluble.  Based on this rationale, risk 
assessment to vertebrate wildlife was focused on ingestion exposure pathways which may include 
the ingestion of food, water, or soils/sediments".  Additionally, Section 4.2.2.5 of Appendix A 
also provides the calculation used to estimate the hazard to the deer mouse exposed to volatile 
COPECs in burrows (Equation 26).  Given that these calculations are based on the J&E model 
(designed for human exposure), the estimates are likely very conservative.  The 5th bullet of 
Section 6.6.1 will be revised to indicate the above supporting rationale for this possible 
overestimate of risk, and that this exposure route only applies to the deer mouse for volatile 
COPECs identified at the Ballard Shop.  

114. Section 6.6.2, Page 6-42. Current scientific literature (e.g., Chapman et al, 2010) suggest that the 
largest uptakes of selenium in aquatic environments occur through the food chain rather than through 
direct exposures to water and sediment. Although fish were not present in the ephemeral streams and 
ponds at the Ballard Mine Site, amphibians could be significantly exposed to selenium in prey 
tissues. It is acknowledged that, at this time, this exposure route is difficult to quantify, however the 
absence of the quantification of selenium uptake through the food items represents a significant 
uncertainty that likely results in an underestimation of the risk to amphibians (and fish, if they were 
present). This is a considered a primary source of uncertainty and needs to be acknowledged in this 
section and within Appendix A. 

P4 Response (SC-114):  Additional discussion of this issue will be presented in the Uncertainty 
description. 

115. Section 6.6.2, Page 6-42. For some uncertainties, the direction to which the risk estimates may 
be skewed is described, however this is not provided for all. For example, the third bullet should 
indicate that because dermal and inhalation exposure pathways for surface-dwelling animals are not 
included in the ERA that the exposures could be biased low. However, because these exposure 
routes are expected to be insignificant relative to ingestion and food-chain exposures, the bias is not 
expected to be meaningful. As appropriate, provide updates to the uncertainty section to address the 
issues described.  

P4 Response (SC-115):  Additional discussion will be added to Section 6.6.1 and Section 6.6.2, 
as appropriate, regarding uncertainties that result in low or high bias in risk estimates. 

116. Sections 6.7.3 and 6.7.4, Pages 6-45 and 6-46. Ecological risks to wildlife are described as 
“target organ-specific” however these were not organ-specific risk estimates. Rather, the summation 
of risks for a specific measurement endpoint type (e.g., reproduction or growth) was conducted. This 
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terminology needs to be corrected. Also, see the comments for Appendix A that describe why the 
approach used for calculating the cumulative risk is flawed as this will require changes throughout 
the ecological risk summaries in Section 6. 

P4 Response (SC-116):  The suggested change in terminology will be made in text and tables.  

117. Section 6.7.3, page 6-45, paragraph 2, line 2. From Table 6-35, the cumulative HI for deer 
mouse (exposed to burrow air) is 0.3, which is not greater than 1. Reconcile as needed. 

P4 Response (SC-117):  Text in Section 6.7.3, will be revised to reflect the current risk 
estimates.  page 6-45, paragraph 2, line 2 will be revised to reflect that endpoint-specific, 
NOAEL-based, Tier I HI estimates in excess of 1 were calculated for only the long-tailed vole at 
the Ballard Shop.   

118. Section 6.7.3, page 6-45, paragraph 3, sentence 1. Is the table showing these data Table 6-34? 
If so, explain why the American robin is not included in this list. Reconcile as needed. 

P4 Response (SC-118):  The information presented in the 3rd paragraph of Section 6.7.3 is 
pertaining to Table 6-26, "Summary of Tier I Background Hazard Estimates for Ecological 
Receptors".  This paragraph will be revised to reflect the correct information.  

119. Section 6.7.4, page 6-46, paragraph 3 (last), sentence 1. Reference the table (6-36?) containing 
these data. 

P4 Response (SC-119):  The appropriate tables will be called out for all paragraphs in Section 
6.7.4.  

120. Section 7.1, page 7-1, last paragraph. The bias created by not including the Meade Peak in the 
calculation of background is overstated here. In the summary section, it should be noted that the pre-
mining exposure of the Meade Peak Member was comparatively small relative to the overall 
disturbed area. Thus the low bias caused by not including the Meade Peak is likely commensurate 
with its pre-mining exposure. 

P4 Response (SC-120):  P4 does not believe that this paragraph overstates the bias.  The 
paragraph merely concludes, “As a result, the background statistics for upland soil and 
vegetation presented in Sections 4.0 and 6.0 are not inclusive of the pre-mining geological 
conditions at the Sites, in that one would expect elevated levels of some metals resulting from the 
known elevated concentrations in the Phosphoria Formation.”  However, the word “may” will 
be added in front of expect elevated levels – “may expect elevated levels” to indicate there is 
uncertainty in the number and levels of elevated constituents. 

121. Section 7.2.1, page 7-3, 1st paragraph, last sentence. As noted in a previous comment, the pre-
mining ground surface where the transect was placed consisted of colluvium, downslope of a 
Phosphoria outcrop. The sentence should be revised by deleting the word “directly” and adding a 
statement to the effect that the elevated off-site selenium levels may be associated with downslope 
movement and mixing of soil from above. 
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P4 Response (SC-121):  The word “directly” will be removed from the last sentence and it will 
be revised to state: “However, as discussed in Section 4.1.6, this may also be associated with 
elevated background concentration associated with pre-mining downslope movement and soil 
formation associated with the Phosphoria Formation.” 

122. Section 7.2.1, page 7-4, 1st paragraph, line 5. Due to the uncertainty associated with the actual 
bias created by not including the Phosphoria Formation in the background data set, the phrase “. . . 
the incremental arsenic risks likely are overestimated . . .” should be revised to read something to the 
effect of “. . . the incremental arsenic risks may be overestimated . . .” 

P4 Response (SC-122):  Commented noted. The text will be revised as suggested.  

123. Section 7.2.1, page 7-4, 2nd paragraph, line 6. Given that the Ballard Shop is on private 
property without existing covenants, the phrase “. . . the potential for residential land use will not 
occur . . .” should be revised to read something to the effect of “. . . the potential for residential land 
use is unlikely . . .”  

P4 Response (SC-123):  Commented noted. The text will be revised as suggested. 

124. Section 7.2.1, page 7-4, paragraph 2, line 6. The conclusion “the potential for residential land 
use will not occur” is based on what? Discuss and support as needed. 

P4 Response (SC-124):  The sentence will be revised to state that “the potential for residential 
land use is unlikely to occur and P4 would consider deed restrictions and other institutional 
controls on these lands, and adjoining lands, as necessary to limit residential use”.  

125. Section 7.2.6, page 7-8, paragraph 1, line 17. It is stated “the concentrations of constituents are 
low with respect to the screening levels” yet three sentences prior you say that constituent 
concentrations may be elevated above screening and background levels at downstream locations. 
Reconcile as needed. 

P4 Response (SC-125):  Text in Section 7.2.6 will be revised to clarify the apparent 
inconsistency in regard to the magnitude of sediment concentrations relative to sediment 
screening levels. 

126. Section 7.2.7, page 7-10, Bullet 1, line 3. Selenium concentrations in deeper Dinwoody Fm 
groundwater are “much lower”, but are they lower than the selenium screening level? Elaborate as 
needed. 

P4 Response (SC-126):  They indeed are below the screening level.  The text will be expanded 
to elaborate on the point made in this comment.  

127. Section 7.2.7, page 7-10, paragraph 1.The detection of bis(2-ethylhexyl)phthalate in MBW011 
appears to be anomalous as noted in the text but additional information should be added to the text to 
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discount the detection as a lab or field contaminant. Expand the description or collect a new sample 
to justify dismissal of this detection. 

P4 Response (SC-127):  The monitoring well will be resampled during the spring 2014 
sampling round to determine if bis(2-ethylhexyl)phthalate is present in the groundwater or if as 
explained a common laboratory contaminant. 

128. Section 7.3, Page 7-12, last sentence. The NOAEL-based ecological risks are the only results 
summarized. This section needs to also acknowledge that LOAEL-based risks also exceed the 
regulatory limit for HQs and HIs. This information is critical since it provides a higher confidence 
that exposures at the Site are high enough to pose an unacceptable risk to several representative 
receptors. This supports the need for either additional evaluations to refine the risk estimates or for 
the evaluation of remedial actions within the Feasibility Study. 

P4 Response (SC-128):  Comment noted. Please note that LOAEL-based ecological risks results 
were presented in Appendix A to the report. Section 7 will be revised to refer the reader to 
Appendix A for the LOAEL-based risks.  

129. Section 7.3, Page 7-12. The ecological risks for mammalian and avian receptors are 
summarized, however the results for other assessment endpoints (e.g., amphibians) are not provided. 
Update Section 7.3 to include a summary of the risk results for all assessment endpoints. 

P4 Response (SC-129):  Text will be revised to include the results of the amphibian analysis.  

130. Section 7.3.1, Page 7-12, last two sentences. It is true that the assumption that all COPECs are 
being additive is conservative, however a large portion of the risk is driven by selenium with 
individual HQs greater than 80 for several receptors, which was not described in the Section 7.3 
summary. The summaries focus on the HI estimates and, then, downplay these estimates (in Section 
7.3.1) by indicating the cumulative risk approach is overly conservative. The risk summaries (in 
Section 7.3) needs to also describe that HQs for individual COPECs significantly exceed 1. 
Considering this, the influence of the additive assumption for multiple COPECs on risk management 
decisions is overstated. 

P4 Response (SC-130): The last two sentences of Section 7.3.1 have been deleted.   Please note 
that selenium is clearly identified as an ecological risk driver in both text and tables of Appendix 
A, and it is identified as a constituent of ecological concern (COEC) in Section 7.3 of the Draft 
RI Report.  As a result, selenium in upland soil and other media is proposed for evaluation in the 
Ballard Mine Feasibility Study (FS).  Other constituents with ecological HQs in excess of 1 are 
bolded in the ecological hazard summary tables, and they will also be evaluated in the Ballard 
Mine FS.  As a result, P4 doesn't believe that the requested change is warranted.   

131. Section 7.3.1, page 7-13, 1st paragraph, lines 4 and 8. Due to the uncertainty associated with 
the actual bias created by not including soils overlying the Phosphoria Formation in the background 
data set, the line 4 phrase “ These calculations used the background concentration data set for the P4 
Sites that are biased low . . .” should be revised to read something to the effect of These calculations 
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used the background concentration data set for the P4 Sites that may be biased low . . .” Similarly, 
the line 8 phrase “. . . the background HI estimates would be significantly higher” should be revised 
to read something to the effect of “. . . the background HI estimates may be significantly higher”  

P4 Response (SC-131):  The text will be revised as suggested. 

132. Section 7.3.1, page 7-13, paragraph 1, line 7. As previously commented on, you don’t know 
that background HI estimates would be significantly higher. Delete or reword. 

P4 Response (SC-132):  The text will be revised as suggested.  

133. Table 2-1, Row 1. Under the Annual column for Avg. Monthly Precipitation, the value is the 
total for the year, whereas for the other rows the Annual column value is an annual average. Indicate 
somehow that row 1 is an annual total. 

P4 Response (SC-133):  The table will be revised as suggested.  

134. Table 2-5, page 2-18. Change title to “TABLE 2-5 AGE, SEX, AND RACIAL 
DISTRIBUTION IN 2010 FOR SODA SPRINGS, IDAHO”  

P4 Response (SC-134):  The table will be revised as suggested. 

135. Table 2-6, page 2-18. Change title to “TABLE 2-6 EMPLOYMENT DISTRIBUTION BY 
ECONOMIC SECTOR IN 2010 FOR SODA SPRINGS, IDAHO”  

P4 Response (SC-135):  The table will be revised as suggested. 

136. Table 3-3, page 3-10. Define the asterisk following “Surface Water” and abbreviations u.s., 
abv., and d.s. 

P4 Response (SC-136):  The table will be modified as suggested. 

137. Table 4-1, Page 4-3. Please align note b with the other notes. 

P4 Response (SC-137):  The table will be modified as suggested.  

138. Table 4-1, Page 4-3. The screening level for arsenic does not reflect changes made in recent 
RSLs. The correct value was applied in Appendix A, however it should also be updated in Table 4-1.  

P4 Response (SC-138):  Tables, figures, drawings and text will be revised in Section 4.0 to use 
the RSL of 0.61 mg/kg.   

139. Table 4-17. This table is a little confusing because it only addresses dissolved data. This fact is 
not called out in the Table’s header except by footnote. Revise the Table’s header to more directly 
specify that this table is for dissolved data.  
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P4 Response (SC-139):  Dissolved concentrations are used for comparison, except for selenium, 
where the total fraction is compared to the screening level.   The table will be revised to indicate 
whether the dissolved or total fraction data are presented.  

140. Table 4-21, page 4-46. In previous tables exceedances of background and screening levels were 
shaded. Do so here, as well. 

P4 Response (SC-140):  Exceedances will be shaded similar to other summary tables. 

141. Table 4-25, page 4-68, Footnotes. Do all three suffixes (E, F, & S) all indicate a “Field selenite 
spike”? If not, then revise. 

P4 Response (SC-141): The footnote will be corrected to explain the E and F notes.  
 

142. Table 4-3. The background values are the 95%USL. This should be noted in text and in the 
table’s footnotes. 

P4 Response (SC-142):  A note will be added to indicate that the background levels are the 95% 
USL. 

143. Table 4-5, page 4-9, Column heading. Explain “[n] > **”. Perhaps a footnote like “[n] > ** - 
number of samples exceeding screening level and background”? 

P4 Response (SC-143):  This note will be added to Table 4-5 and other similar summary tables 
in Section 4.0. 

144. Table 4-5, page 4-9, Title. The title is wrong.  Revise accordingly. 

P4 Response (SC-144):  The table title will be revised to correctly state “2009 UPLAND SOIL 
SAMPLING CONCENTRATION RANGES AND EXCEEDANCES”. 

145.  Table 4-5. The title of the table appears to be in error by stating that this table is a “Piper 
Diagram for All Groundwater Sampling Locations Including Seeps and Springs”. Revise 
accordingly. 

P4 Response (SC-145):  See response to SC-144.   

146. Table 4-6, Page 4-12. Change the first note to read “collected.” 

P4 Response (SC-146):  The note will be revised.   

147. Table 5-2, page 5-35, last column. Explain what these numbers represents. Is it the increase in 
concentration in Blackfoot River due to selenium loading from Ballard Mine-originating streams? Or 
is it the concentration of adding together the loads from MST023 and MST 272? If the latter, check 
these numbers. I calculate the values to be 0.0054 mg/L and 0.0072 mg/L. 
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P4 Response (SC-147):  The table will be more fully explained in revised text.  

148. Table 6-32, Culturally Significant Plant – Upland Soil, Incremental. It seems that 
incremental risk would be in the neighborhood of Site-Related minus Background. Explain why it 
would not be the case here. 

P4 Response (SC-148):  The calculation of incremental risk from exposure to culturally 
significant plants in upland soil will be corrected in Table 6-32.  

149. Tables 6-30 – 6-37. Indicate in the footnotes that “Bold indicates exceedance of IDEQ's and 
USEPA's acceptable ecological hazard criteria.” 

P4 Response (SC-149):  A footnote will be added to Table 6-30 through Table 6-37 stating that 
"Boldface indicates exceedance of IDEQ's and USEPA's acceptable ecological hazard criterion 
of 1."  

150. Figure 2-2, page 2-21. Define “P” (phosphorus) somewhere in the figure. 

P4 Response (SC-150):  Average %P, will be noted to indicate the average percent phosphate in 
the geologic unit. 

151. Figure 4-5, page 4-63. Shouldn't Ca and Cl be on the bottom scale? Revise accordingly. 

P4 Response (SC-151):  The figure will be revised as suggested. 

152. Figure 5-1, page 5-31. This is the second Figure 5-1 in the report. Revise accordingly. 

P4 Response (SC-152):  The figure should be titled Figure 5-3.  The title will be corrected, 

153. Figure 5-2, page 5-32. This is the second Figure 5-2 in the report. Revise accordingly. 

P4 Response (SC-153):  The figure should be titled Figure 5-4.  The title will be corrected.  

154. Figure 5-3, 5-6: Provide more detail on the labeling of each data category shown in the legend.  

P4 Response (SC-154):  More detail will be added to the legend for each of the flows shown. 

155. Figure 6-3. “Groundwate” is either cutoff or incorrectly spelled. Please correct this editorial 
error in the final report. 

P4 Response (SC-155):  The figure will be corrected. 

156. Drawings, global. Add the mines property boundary on Drawing’s that include data that are off-
property. 

P4 Response (SC-156):  The property boundaries have been added to the relevant drawings. 
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157. Drawing 4-4. The Drawing’s Key does not show what the concentrations in the red boxes are. 
The Drawing’s title indicates that riparian vegetation and soils are presented on the map, but the Key 
indicates that sediment data is shown. Revise accordingly. 

P4 Response (SC-157):  The drawing legend will be revised to indicate the riparian vegetation 
and soils data shown. 

158. Drawing 4-4. The title indicates riparian soil and vegetation results. The legend indicates only 
sediment results. Rectify as needed. 

P4 Response (SC-158):  Please see response to comment SC-157 above.  

159. Drawing 4-5, Site MST090. Explain what does “0” and “Conc” indicate for MST090 here? 

P4 Response (SC-159):  The drawing will be revised to remove the text box as no data were 
collected from MST090 or antimony. 

160. Drawings 4-15 – 4-18.The surface water data reported for MST068 for molybdenum and 
vanadium appear anomalous. Each site is represented by two values representing two sample results. 
Provide some detail in the text regarding these values and their validity. 

P4 Response (SC-160):  See response to comment SC-92.   

161. Drawing 5-1. Change “Evaportranspiration” to “Evapotranspiration” in the legend. Define the 
“K” values presented on this figure. It is assumed the “K” values are saturated hydraulic 
conductivity in units of cm/sec.  

P4 Response (SC-161):  The drawing will be revised as indicated.   

162. Drawing 5-3. Define the purpose of the arrows shown on this drawing. The arrows are assumed 
to represent water flow directions. If this assumption is correct, the arrow depicting water (ground 
water) movement from the Grandeur Tongue Dolomite into the Meade Peak Member is not 
consistent with the conceptual model wherein the Meade Peak Member is portrayed as a lower 
permeability unit that restricts ground water movement. Revise the figure to match the conceptual 
model (Volume I, page 2-15). 

P4 Response (SC-162):  The figure will be revised. 

163. Drawing 5-12. This drawing appears to be the same as Drawing 5-11. Revise as needed. 

 P4 Response (SC-163):  The correct Drawing 5-11 and 5-12 will be included in subsequent 
versions of the Report.   

Appendix A 
General Comments 
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1. The review of all risk assessment discussions would be greatly facilitated if the human health, 
ecological, and livestock risk assessments were separately presented rather than in one section or 
appendix as in the current version of the Draft RIR.  

P4 Response (A-GC-1):  Please note that the presentation of all receptors in a single section of 
the RI, and as a single Appendix to the RI, is consistent with the HHERA Work Plan (MWH, 
2011).  However, because livestock are not typically evaluated with ecological receptors, the 
evaluation of potential risks to livestock will be pulled from the ecological risk assessment (ERA) 
and described separately. 

2. It is not clear why domestic sheep were not a receptor of focus for the risk assessment. Sheep are 
known to specifically target and consume plants that are enriched in selenium. Therefore, sheep may 
be at an elevated risk compared to cattle or other livestock that may graze the site. Because of this 
potentially heightened risk, an assessment of risk to sheep exposed to the Site would provide a 
conservative quantification of the risk presented by the site. It is worth noting that domestic sheep 
have experienced the highest mortality and for the sake of public perception should be included in 
the Ballard RIR as a receptor of consideration. Therefore, provide an assessment of risk to sheep in 
the Ballard RIR or describe the reason for their exclusion. Such information could be placed in 
considerations of acute toxicity to livestock in section 4.2.3. 

P4 Response (A-GC-2):  Beef cattle were selected as the livestock receptor for quantitative 
evaluation, as described in the approved HHERA Work Plan (MWH, 2011), based on 
documentation of likely selenium poisoning, the existence of cattle tissue data, and previous 
study of cattle in the area.  Due to the uncertainty in modeling uptake and effects to specific 
livestock animals, it was assumed that one livestock indicator receptor would be sufficient to 
quantify potential hazards to livestock. Please also note that sheep are not the most sensitive 
livestock species; they just have a preference for forbes (which may include selenium 
hyperaccumulator species) and, thus, they are more commonly involved in toxic episodes.  
However, sheep are not supposed to graze on the Sites and P4 has an active hyperaccumulator 
plant species eradication program to limit selenium uptake and toxicity in livestock and wildlife 
through plant consumption.  

3. Following from comment #2, it is not clear why there are no concentration data reported for 
chemicals of potential concern (COPC) in selenium “hyperaccumulator” plants such as species in the 
genus Aster sp. Plants in this genus and other Se hyperaccumulator plants have the potential to pose 
a much higher risk to ecological receptors and livestock (sheep) than other plants. Other mine sites 
in the region regularly quantify the presence or absence of such species and when present, develop 
estimates for Se levels in the plants. Thus, include information as to why Se hyperaccumulators are 
not included in the RIR, or include them along with all relevant risk calculations. 

P4 Response (A-GC-3):  The vegetation cover survey for Ballard Mine, presented in 
Supplemental Soil and Vegetation Characterization Data Summary Technical Memorandum, 
Appendix A2 of the Draft RI (MWH, 2011), indicates that two selenium accumulators were 
observed: milk-vetch (Astragalus sp.), which was identified as a common plant species, and 
scarlet Indian paintbrush (Castilleja miniata), which was identified as a rare plant species.  
However, plant tissue samples for these species were not submitted separately for chemical 
analysis, and except for culturally significant plant species, species specific chemical data are 
not available.    
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4. In order to understand risk to receptors via the consumption of terrestrial vegetation at the Site, 
estimates for the concentration of COPCs in such vegetation should be determined. The A/Ts 
understand that terrestrial vegetation data may be available from 2004 sampling activities. Such 
vegetation data may provide site-specific verification of animal dietary exposure model input 
parameters. Provide a description of the terrestrial vegetation data that may be available for the RIR 
and HHERA and how it could site-specifically augment input parameters for relevant HHERA 
exposure models. 

P4 Response (A-GC-4):  Please note that vegetation data available for use in the risk 
assessment are presented in Table A2-5 and Table A2-6 of the HHERA.  Where available, 
measured plant concentrations were used in dose estimates in place of plant concentrations 
modeled from soil concentrations.  Measured and modeled plant concentrations are presented 
together in risk and hazard calculation tables included as Attachments to the HHERA report.  
Text will be added to the HHERA Report to more clearly explain the use of measured plant 
concentrations in dose estimate calculations.  

5. Livestock Risk Estimates. USEPA’s ERA guidance is not intended to address domestic products or 
animals (including livestock), however risk to livestock was a significant factor leading to the 
phosphate mine investigations. Considering this, and that several of agencies would like to 
understand the risk posed to livestock grazing on these land, Monsanto has provided risk estimates 
for livestock. However, it may be appropriate to separate the livestock risk evaluation from the ERA 
and provided it as an attachment or appendix to the report. 

P4 Response (A-GC-5):  Please note that the livestock and ecological risk evaluations were 
combined to reduce redundancy in the HHERA Report.  However, for clarity, the livestock risk 
evaluation will be separated from the ERA.  

 

Comments on Supplemental Eco, Tier I, and Tier II Tables 

1. In general, the spreadsheets appear to have been constructed for ease of calculation, rather than for 
auditing, so following what was done is not obvious.  Also, the hazard/risk assessments are typically 
intended to be “conservative.” Application of the MLF (items #6 & 7 below) to humans may lead 
inappropriately to over-estimates.  Similarly, a ~20% increase in the stated exposure frequency is 
still 20% more hazard/risk.  A conference call would be the most expedient way to sort out these 
issues, which may be pushing the hazard/risk estimates past simply “conservative.” 

P4 Response (A-TC-1):  Please note that the calculation excel files were not included in the 
submittal and were not intended to be part of the HHERA Report. 

Regarding the MLF, please see our response to Comments A-TC-6 and A-TC-7 below. 

Regarding the exposure frequencies used in exposure estimate calculations, please see our 
response to A-TC-8.  

2. There are a great many spreadsheets, each of which is a table or tables in the document, yet none of 
the spreadsheets are labeled with table numbers.  Spreadsheets need to be identified by table number 
to facilitate finding a specific exposure pathway, risk/hazard result, auditing, etc. 
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P4 Response (A-TC-2):  Please note that the calculation excel files were not part of the 
document submittal, but were requested for auditing of the draft HHERA Report due to the 
complexity of the calculations.  Calculation excel files are not intended to be part of the final 
HHERA document.  

3. Vanadium in Table E-55 (Native American, culturally significant plants, riparian soil, RME) is used 
as the example for the following review comments. 

P4 Response (A-TC-3):  Comment noted.  

4. Dose estimation is done using an equation that integrates adult and child exposures into one 
value.  This is a common practice but Equation 1 (Section 3.3.2.2, page 3-13) does not reflect this 
and neither does the accompanying text.  Both the equation and the text need to accurately reflect the 
actual calculations being made. 

P4 Response (A-TC-4):  Please note that the general abiotic media exposure equations 
presented within the HHERA Report are intended to show the calculation method and modeling 
parameters used for adult receptors.  However, for clarity, equations for combined child and 
adult exposures will be added to the appropriate Attachments of the HHERA Report.  

5. Estimation of contaminant concentrations is done with a bioaccumulation factor (BAF) as shown in 
Equation 10 (Section 3.3.2.2, page 3-17).  The BAFs used in this calculation supposedly appear in 
Table A4-15, where the (dry) soil to (dry) plant BAF for vanadium is given as 0.00485, taken from 
EPA’s EcoSSL literature.  However, the spreadsheet calculations use a wet BAF of 0.00138 from the 
Oak Ridge RAIS system.  These discrepancies in wet vs. dry and in the sources of BAFs need to be 
reconciled. 

P4 Response (A-TC-5):  Comment noted.  Equation 10 and associated text were included in 
Section 3.3.2.2 in error.  Section 3.3.2.2 will be corrected to reflect the methods and values used 
in the calculation spreadsheets.   

6. Table A3-10 lists a “mass loading factor” (MLF) but there is no definition or discussion of this term 
in the text nor does it appear in any of the equations.  A plant can be contaminated either through 
root uptake or by resuspension and deposition of soil plant surfaces.  The MLF represents the 
amount of soil deposited on plants.  It is typically used to assess exposure by grazing animals (cows, 
deer, etc.) who do not wash their food and it may therefore not be applicable to humans, who 
typically wash soil off their plant food items. 

P4 Response (A-TC-6):  A definition of the MLF will be added to the Report text in regard to 
plant uptake equations for ecological exposure estimates; however, the MLF will be omitted 
from the plant uptake equations for human health exposure estimates because humans typically 
wash harvested plants prior to consumption.  

7. In the spreadsheet calculations, the fixed value of the MLF is added to the BAF (or BVwet as it’s 
called in the spreadsheet).  For example, the value of BVwet for vanadium is 0.00138 but the MLF is 
0.25, making BVwet effectively 0.25138.  Given the low BAF values (Table A4-15 or RAIS), use of 
a high fixed MLF value makes the root uptake pathway essentially insignificant and may (if washing 
is occurring) grossly over-estimate (by ~100x) contaminant levels received through plant food 
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items.  Two issues here: (1) is it appropriate to apply a MLF to human (as opposed to cow or deer) 
consumption of plant material and (2) if so, is a fixed MLF of 0.25 (which is for meadow grasses; 
values as low as 0.001 have been reported) appropriate or does doing so produce over-estimates? 

P4 Response (A-TC-7):  As noted in our response to A-TC-6, above, use of the MLF will be 
omitted from the plant uptake equations for human health exposure estimates. In addition, the 
available literature on plant mass loading will be evaluated to determine whether a more 
appropriate MLF should be used for ecological plant uptake exposure estimates. 

8. In Table A3-10, the exposure frequency for soil exposures is given as 270 d/y; however, the 
spreadsheet uses a value of 350 d/y.  Given that consumable wild plants are not available or 
accessible year-round, the 350 d/y value seems high (and its use increases hazard estimates by 
~22%).  However, stored, dried plant material may be at issue here.  Whatever value is appropriate, 
the values in Table A3-10 and the spreadsheet should be the same. 

P4 Response (A-TC-8):  Comment noted.  Food ingestion rates, including plant ingestion, are 
averaged over the entire time that the residential receptor is home, or 350 days per year, to 
account for potential year round at home consumption of fresh and dried or preserved foods.  
Table A3-10 will be revised to include exposure frequencies for food ingestion.  

9. The consequence of assuming uptake is controlled by a high MLF and of using a higher than stated 
exposure frequency is possibly an unnecessary over-estimate of human hazard/risk posed by site-
related contaminants. 

P4 Response (A-TC-9):  As described in our responses to A-TC-1, A-TC-6 and A-TC-7, 
discussion regarding use of the default MLF in the RAIS risk calculator to model uptake of 
COPCs from plants is warranted. Please note that in cases where measured plant concentrations 
were available, measured plant concentrations were used in preference to modeled plant 
concentrations.   

An exposure frequency (EF) of 350 days per year for consumption of homegrown fruits and 
vegetables assumes that homegrown fruits and vegetables are canned or frozen after they are 
harvested and then consumed throughout the year.  If the A/Ts feel that a shorter EF for 
consumption of homegrown fruits and vegetable is appropriate, we would be happy to discuss an 
alternative EF.  As noted in our response to A-TC-1 and A-TC-8, the exposure EF for food items 
will be added to Table A3-10.  

10. With respect to ecological hazard, the high (HQ = 355) hazard for mink is driven by selenium, the 
majority (~88%) of which is estimated to come from ingestion of aquatic life (~37%: 31% fish, 6% 
invertebrates) and direct ingestion of soil (~9%).  The fish tissue concentration is seemingly 
estimated with the same regression used to estimate the invertebrate tissue concentration.  If fish are 
truly a real (or anticipated) part of a mink’s diet at this site, then a fish-specific regression should be 
used rather than one for invertebrates (there is a considerable literature on Se bioaccumulation by 
fish).  At a minimum, the consequences of modeling fish as invertebrates need to be discussed, as do 
the consequences of creating a direct link between Se levels in pelagic fish and those in sediment (to 
which the fish may not be directly exposed). 
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P4 Response (A-TC-10):  No fish were observed at Ballard mine (as described in Section 
4.2.2.4).  Because the mink home range is less than the site area, it was assumed that the mink 
would do all of its foraging at the Site, and that fish in the diet would be replaced by aquatic 
invertebrates.  However, this assumption is highly conservative because mink are unlikely to 
spend a significant amount of time foraging in aquatic or riparian habitats that are absent of 
fish, which is one of the mink’s primary dietary items. Text will be updated to describe this 
uncertainty.   

11. For both human and ecological receptors, the text needs to accurately reflect the calculations actually 
being made in the spreadsheets and all terms used in the spreadsheet calculations need to be listed 
and described in the text. 

P4 Response (A-TC-11):  As described in the response to A-TC-4, equations for human health 
exposures that are not already covered by general equations presented in text will be added to 
the appropriate Attachments.  A similar revision will be made for the ecological risk assessment.  

Specific Comments 
Acronyms and Abbreviations. The ILCR acronym should be added and it should be written out in full 
at its first use in the HHERA. Also, add acronym descriptions for COPCs and COPECs. 

P4 Response (A-SC-1):  The acronyms will be added. 

Section 1.2, page 1-2, 1st paragraph, last sentence. There is no justification for using lower of the 
maximum value and UCL .95. Must use the 95UCL. If the UCL is greater than the maximum value, then 
uncertainty in data may be too high. Revise accordingly.  

P4 Response (A-SC-2):  Please note the ProUCL 5.0 Technical Guide (USEPA, 2013) indicated 
"Some practitioners tend to use the maximum detected value as an estimate of the EPC term. 
This is especially true when the sample size is small such as <5, or when a UCL95 exceeds the 
maximum detected values (EPA, 1992a). Specifically, the EPA (1992a) document suggests the 
use of the maximum detected value as a default value to estimate the EPC term when a 95% UCL 
(e.g., the H-UCL) exceeds the maximum value." Using the lower of the 95%, 97.5% or 99% UCL 
or maximum value as the exposure point concentration is consistent with the statement quoted 
above. 

Section 3.0 (first paragraph on the page) and Section 3.1.1 (last sentence on the page), Page 3-2. 
The text indicates that the initial COPC screening occurred for the 0 to 2 feet depth interval. This is true 
for the Ballard Mine areas, however Table A3-2 for the Ballard Shop appears to use another depth 
interval. Review and update accordingly.  

P4 Response (A-SC-3):  The text will be revised to indicate the depth ranges used for Ballard 
Mine and Ballard Shop. 

Section 3.1.1, Page 3-4, last paragraph of this section. The text appears to be a pasted copy of a 
previous comment and the tense of several sentences needs to be corrected. For example, “… will be 
considered as a starting point …” should read “… was considered as a starting point…”  

P4 Response (A-SC-4):  Text will be revised as needed. 
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Section 3.2, Page 3-4. The risk estimates need to consider the cumulative exposure and risk to a 
receptor from each exposure medium and route. Therefore, it is not appropriate to screen out COPCs 
(and COPECs in the ERA) in the Tier 1 unless concentrations are shown to be below the relevant 
screening levels for all media that a receptor may be exposed to. It is unclear if this is the approach use, 
so clarification is necessary.  

P4 Response (A-SC-5):  Please note that the purpose of the Tier I screening level risk 
assessment is to eliminate sites with minimal risks from further evaluation or to allow 
contaminants that do not pose a substantial risks to be removed from the list of COPCs/COPECs 
in order to refine the evaluation of chemicals of and media of potential concern in the Tier II 
baseline risk assessment. The exposure assumptions used in the Tier I screening level risk 
assessment are more conservative than the exposure assumptions used in the Tier II baseline risk 
assessment. Therefore, a COPC/COPEC that does not exceed the USEPA risk or hazard 
criterion for a particular medium in the Tier I screening level risk assessment will not contribute 
significantly to the cumulative risk or hazard in the less conservative Tier II baseline risk 
assessment. As a result, refining the list of COPC/COPECs for the Tier II baseline risk 
assessment is not expected to significantly impact the overall Tier II baseline risk assessment 
results. 

Section 3.2.2, page 3-4, paragraph 4 (last). The detection of bis(2-ethylhexyl)phthalate in MBW011 
appears to be anomalous as noted in the text but additional information should be added to the text to 
discount the detection as a lab or field contaminant. Expand the description or collect a new sample to 
justify dismissal of this detection.  

P4 Response (A-SC-6):  There is no Section 3.2.2 in Appendix A. Please clarify this comment. 

Section 3.3.1.2, Current and Future Receptors.  There is discussion in this section on consumption of 
wild game concluding with a statement to the effect that risk from consumption of wild game will not be 
quantified.  This narrative is confusing and the conclusions are not well supported by the information 
provided.  Please revise and/or elaborate. 

P4 Response (A-SC-7):  Please note that the indicated paragraph concluded with a statement 
that consumption of small game by hunters was not quantitatively evaluated. The text will be 
revised to indicate that consumption of big game by hunters was quantitatively evaluated, to 
avoid confusion.    

Section 3.3.2.1, Page 3-13, last sentence of this section. This sentence indicates that the EPCs for some 
media (e.g., aquatic culturally significant plants) were modeled. There is no reference to where any 
modeled EPCs are provided although they appear to be provided in attachment tables. Please identify in 
the text where these are provided.  

P4 Response (A-SC-8):  Text will be revised to indicate where modeled concentrations can be 
found. 

Section 3.3.2.1, Page 3-13. It should be noted that the ProUCL version used (v4.1.01) for the risk 
assessments was updated in September 2013 (v5.0). The A/T acknowledge that the HHERA was likely 
well underway when the new version was released and that the updated tool is unlikely to have 
significantly altered (if at all) the UCL calculations.  
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P4 Response (A-SC-9):  Comment noted. 

Section 3.3.2.2, Page 3-14, Soil Ingestion Pathway. The intake equation for soil ingestion needs to 
include a bioavailability factor. For most COPCs, this factor should be 100% (or 1.0) unless site-specific 
data are obtained, however USEPA suggests using 60% (or 0.6) as an upper-end estimate of arsenic 
bioavailability in soils. Information supporting this is available at (1) Section 5.10 at: 
http://www.epa.gov/reg3hwmd/risk/human/rb-concentration_table/usersguide.htm and (2) 
http://epa.gov/superfund/bioavailability/pdfs/Transmittal%20Memo%20from%20Becki%20Clark%20to
%20the%20Regions%2012-31-12.pdf  

P4 Response (A-SC-10):  Text and tables will be revised to include a relative bioavailability 
(RBA) factor of 60% for oral exposures to arsenic in soil. 

Section 3.3.2.2, page 3-16, equation 7. This equation is used to calculate dose of COPCs from 
groundwater ingestion for the hypothetical future resident and the seasonal rancher. The intake is based 
on the assumption that groundwater is used for drinking water. Therefore, the parameter should be 
Ingestion Dose, rather than “Incidental Ingestion Dose,” since the term incidental implies occasional or 
accidental exposure, as in the term incidental soil ingestion. Revise as needed. 

P4 Response (A-SC-11):  Text will be revised.  

Section 3.3.2.2, Page 3-18, Beef and Elk. Equations for how the concentrations in large mammal 
tissues (Clm) were not provided. The ORNL RAIS website was referenced for where these equations 
were derived, however the website was down and not accessible during this review. Considering this, 
the equations used to calculate tissue levels need to be provided in the report.  

P4 Response (A-SC-12):  Comment noted. The equations will be added as suggested. 

Section 3.3.2.2, Page 3-18, last sentence of first paragraph. The section referenced (Section 4.2.2.2) is 
incorrect and should be changed to read Section 4.2.2.1.  

P4 Response (A-SC-13):  The reference will be changed. 

Section 3.3.5, Page 3-22, 1st paragraph. The background memorandum from 2013 is referenced as the 
Background TM in this section while in the main RI text (Section 4; e.g., Page 4-1) as the Final 
Background Technical Memorandum. To avoid confusion as to whether these are different documents, 
reference the document consistently throughout the report.  

P4 Response (A-SC-14):  The reference will be changed. 

Section 4.1.1, page 4-1, 1st paragraph, 2nd sentence. Revise the phrase “no ecological impacts” to 
“minimal probability of ecological impacts”. The nature of the development of screening levels does not 
necessarily lead to “no” ecological impacts. For example, Species Sensitivity Distribution curves used 
by USEPA often select a chemical concentration to set a screening level that is protective of a given 
percentage (< 100%) of potentially exposed taxa.  

P4 Response (A-SC-15):  Text will be revised. 

Section 4.1.1.2, Page 4-2. This section describes that site-specific hardness for various surface water 
bodies were used to adjust the screening levels provided in Tables A4-4, A4-5, and A4-6, however the 
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hardness levels used for the adjustments are not provided in the text or tables. The table notes actually 
indicate that the hardness levels used are 100 mg/L, although the differing screening levels between the 
tables indicates that other hardness levels were used. The hardness levels used need to be provided in the 
text and tables.  

P4 Response (A-SC-16):  The hardness used to adjust the screening values will be clarified in 
text and tables. 

Section 4.2, Page 4-3, 1st sentence. The USEPA guidance referenced (1997d) does not appear in the 
references. The reference likely should read 1997c. Review and update accordingly.  

P4 Response (A-SC-17):  The citation will be revised. 

Section 4.2.1.1, page 4-5, Terrestrial, 2nd paragraph. The first sentence is awkward in that it 
distinguishes between animal and avian species. It is unclear if the word “animals” is meant to mean 
mammals or other taxa. Revise to better reflect the intent of this sentence. Secondly, preface the 
paragraph with a phrase that clearly states that the animal list is simply a list of potential animals in the 
area. The list currently gives the impression that all animal possible species at the Site are shown in the 
list.  

P4 Response (A-SC-18):  Text will be revised. 

Section 4.2.1.1, page 4-6, Species, Invertebrates. The assemblage of insect species identified in the list 
presented in this section suggests a viable aquatic community. Such species often act as a food web base 
for higher trophic level organisms such as migratory birds during their spring nesting seasons. 
Therefore, any water body with some of the identified species may be a Tier 1 aquatic habitat (IDEQ, 
2004c). State whether this consideration was made in the classification of all water bodies at Ballard as 
indicated in Tables A4-9, A4-10.  

P4 Response (A-SC-19):  Please note that the classification of various water bodies into Tiers 
as presented in Table A4-9 were obtained from the memorandum titled Interagency Non-
Regulated Surface Water Inspection Results for P4 Production's Ballard, Henry and Enoch 
Valley Mine Sites. More detail about the tier classification can be found in that document. For 
the ecological risk assessment, the insect species identified in the list were considered and as a 
result, the ingestion of aquatic invertebrates pathway was complete for various ecological 
receptors in the ecological risk assessment. 

Section 4.2.1.1, page 4-7, Threatened and Endangered Species. Correct this section as follows for 
Caribou County and potentially present at the Site: 

 Change “lynx” to “Canada lynx” 
 The grey wolf (Canis lupus) is Delisted 
 Greater sage-grouse (Centrocercus urophasianus) is a Candidate species 
 North American Wolverine (Gulo gulo luscus) is a Proposed species  

P4 Response (A-SC-20):  Text will be revised to change “lynx” to “Canada lynx”, and the grey 
wolf will be identified as “Delisted”.  Please clarify whether the USFWS would like the one 
Candidate species (i.e., the greater sage grouse) and the one proposed species (i.e. the North 
American wolverine) listed as well. 



P4’s Responses to A/T Comments 
March 7, 2014  

Page 46 of 55 
 

Section 4.2.1.2, page 4-8, Aquatic Environment. Include a description of how metal cations behave 
differently in the environment from non-metals such as selenium. For example, pH affects selenium 
complexes (e.g., selenate, selenite) differently than metals. Additionally, it is important to note that 
dissolved concentrations of selenium are not very good predictors of aquatic toxicity because of the 
tendency for a high degree of enrichment that occurs from dissolved Se to particulate matter in the water 
column. See the following sources for more specific information (Chapman et al. 2010; Presser and 
Luoma 2010). The latter article specifically points out that the accumulation of Se from dissolved forms 
to particulates can range from several 100 to several 1000-fold. For example, due to enrichment action 
the dissolved water concentration may be 50 µg/L (ppb), but 5000 µg/g (ppb) in primary producers, the 
base of the food web, and thus the real risk driver for higher order consumers. Such enrichment is 
characterized by so called “enrichment functions” and presents a large degree of uncertainty in any 
aquatic selenium risk assessment if not specifically addressed. Therefore, also include a discussion of 
how Se bioaccumulation and bioavailability can differ greatly from other inorganic compounds.  

P4 Response (A-SC-21):  Comment noted. The sources mentioned will be reviewed and text will 
be added as applicable. 

Section 4.2.1.2, Page 4-9, Sediment. It unclear why this section provides extensive discussion on 
AVS/SEM and pore water when these were not used as lines of evidence within the HHERA. 
Information should be added to the HHERA that describes how these support the Ballard Mine risk 
evaluation.  

P4 Response (A-SC-22):  The text in question will be removed from Section 4.2.1.2. 

Section 4.2.1.3, page 4-10. The section title is “Known Effects.” Since this is part of the ERA Problem 
Formulation, it is reasonable to expect that this section would contain information on the toxic effects of 
selenium and other COPECs in ecological receptors. It appears that the title has been interpreted to mean 
toxicity that has been documented in the SE Idaho phosphate mining region; thus the focus is on 
selenium toxicity in livestock. There are many known cases of documented selenium ecotoxicity. Also, 
livestock are not ecological receptors. Present the livestock risk assessment separately from the 
ecological risk assessment.  

P4 Response (A-SC-23):  The indicated section will be moved to a separate livestock risk 
assessment. 

Section 4.2.1.3, Page 4-10, Known Effects. This section needs to also describe the incident that 
occurred at the Monsanto Henry Mine in October 2012. The Henry Mine Incident Summary Report was 
provide to the A/T in January 2013.  

P4 Response (A-SC-24):  The Henry Mine sheep incident that occurred in October 2012 will be 
added. 

Section 4.2.1.4, general. Although this section of the document presents sound logic and references, the 
absence or low use of mule deer at the Site has is not verified by direct observations. Without a study to 
demonstrate a higher use of the Site by elk versus mule deer, it is speculative to conclude that deer are 
not at risk to Site-derived COPCs. State whether direct observation data are available to support the 
assertion of low risk to mule deer, propose the gathering of such data, or include deer as an ecological 
receptor in the ERA.  
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P4 Response (A-SC-25):  Please note that mule deer have not been observed at the Ballard 
Mine by any Site personnel; however, elk are observed at the Ballard Mine fairly regularly.  This 
information will be added to text in Section 4.2.1.4. 

Section 4.2.1.4, page 4-10, 1st paragraph, 4th sentence. It also must be noted that species with specific 
conservation status must be protected at the organismal scale rather than at the population or community 
level. Such species with special conservation status include birds listed in the Migratory Bird Treaty Act 
and Threatened and Endangered Species.  

P4 Response (A-SC-26):  Text will be expanded to discuss protection of species with 
conservation status at the organismal scale rather than the population scale. 

Section 4.2.1.4, page 4-10, 2nd paragraph, 2nd sentence: The statement that assessment endpoints 
include the survival and reproductive success of birds and mammals would suggest that these endpoints 
would be included in the Risk Driver tables (Tables A6-5 through A6-8) given later in the document. 
However, only reproduction is included. It is noted that “growth” is included but this is not specified in 
Section 4.2.1.4 (or Table A4-14, Proposed Assessment Endpoints). In all relevant Tables, there are no 
cells indicating the potential threat of COPCs to survival of receptors, which is a distinct endpoint from 
reproduction and growth. Additionally, Table A4-14 gives mortality as an assessment endpoint, but this 
is not written in Section 4.2.1.4 or Tables A6-5 through A6-8. Revise assessment endpoints accordingly 
or revise tables to include estimates of impacts by COPCs to survivorship of birds and mammals.  

P4 Response (A-SC-27):  Comment noted. Please note that the assessment endpoints listed in 
Table A4-14 are for acute and chronic adverse effects to various feeding guilds. Various specific 
effects such as mortality and reproductive impairment are only example effects provided. It does 
not indicate that ecological risks would be estimated for every potential effect separately. The 
toxicity reference values (TRV) used in the ecological risk assessment are based on various 
chronic effects. TRVs that are protective of potential chronic effects would also be protective of 
potential acute effects. Text and tables mentioned will be reviewed and revised as needed to 
avoid confusion. 

Section 4.2.2, Page 4-13, Exposure Analysis. This section describes the UCLs that were calculated, 
however there is no discussion of the exposure area or decision units where data were averaged over. 
This information is necessary and a description of how these relate to assessment endpoints and 
representative receptors selected needs to also be connected. For example, the report should describe 
how data averaging over the entire mine (>400 acres) is sufficient for characterizing exposures to the 
ecological receptors – several of which have home ranges less than 1 acre. If the spatial variability 
within and between waste dumps are similar, then averaging provides a more robust data set for 
statistics. However, if variability is high between these, then smaller decision units may be appropriate. 
Drawing 4-3 illustrates that there is variability for selenium between the waste dumps. Considering this, 
averaging data over the entire mine would result in underestimating exposures to receptors with small 
foraging areas. This discussion is important for the risk assessment and needs to be added.  

P4 Response (A-SC-28):  Comment noted. A discussion of the uncertainty in area averaging 
will be included in the Uncertainty section. 

Sections 4.2.2.1 through 4.2.2.3, Pages 4-13 through 4-15. This section describes how tissue 
concentrations are calculated, however the resulting tissue concentrations are not provided for review in 
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the report. These tissue levels should be provided in tables or active calculations could be provided for 
review.  

P4 Response (A-SC-29):  Please note that modeled tissue concentrations are included in 
Attachment B to Appendix A. 

Section 4.2.2.1, page 4-13, 1st paragraph. It is stated that “regional-specific soil/sediment-to-plant 
bioaccumulation factors (BAF)” were selected from a list of sources including the USEPA EcoSSLs. 
However, this source is not regional specific. Thus, site specific BAF data are required to make this 
statement or the term “regional specific” shall be removed as appropriate.  

P4 Response (A-SC-30):  Text will be revised, as needed. 

Section 4.2.2.5, page 4-16, 2nd paragraph, 1st sentence: Change the word “quantifies” to “estimates”. 
Quantification would necessarily include site-specific BAF data, dietary data, etc in order to accurately 
populate exposure models.  

P4 Response (A-SC-31):  Text will be revised, as needed. 

Sections 4.2.3, Uncertainty Factors, Pages 4-21. A source for the uncertainty factors used needs to be 
provided.  

P4 Response (A-SC-32):  Sources and discussion will be incorporated, as needed. 

Sections 4.2.3, Uncertainty Factors, Pages 4-21. The LOAEL-based TRVs selected from USEPA’s 
Ecological Soil Screening Levels (EcoSSLs) should be the lowest bounded LOAEL for ecologically 
significant effects (i.e., reproduction, mortality, and growth) above the selected NOAEL-based TRV 
(which is, generally, either the geometric mean of the NOAELs or the highest bounded NOAEL below 
the lowest bounded LOAEL). Because of this, and only for EcoSSL derived toxicity factors, the 
LOAEL-based TRV selected may not be from the same study as the NOAEL. Review and modify the 
LOAEL-based TRVs accordingly. Whereas the previous comment on the TRVs may have overstated 
risks for some COPECs (for both NOAEL- and LOAEL-based hazard quotient estimates), this may have 
understated the risks for the LOAEL-based hazard quotients for some COPECs.  

P4 Response (A-SC-33):  Comment noted.  Please note that LOAEL-based TRVs were used to 
generate a range of HQ estimates for ecological receptors; however, risk management decisions 
for the Ballard Mine will be based on ecological HQ estimates calculated using NOAEL TRVs.  
In addition, those HQ estimates calculated using LOAEL-based TRVs would change only 
marginally if the lowest bounded LOAEL above the selected NOAEL were used in place of the 
LOAEL from the same study as the selected NOAEL.  As a result, P4 doesn't believe that this 
change warrants the time and resources that would be required to implement it.  However, 
potential uncertainties associated in the LOAEL-based HQ estimates related to this issue will be 
described in the uncertainty discussion. 

Sections 4.2.3, Uncertainty Factors, Pages 4-21. Uncertainty factors are unnecessary for the toxicity 
reference values (TRVs) that are selected from USEPA’s Ecological Soil Screening Levels (EcoSSLs). 
The studies in these documents have undergone extensive peer review, use a weight of evidence 
approach and the preponderance of all data, and the TRVs selected are intended to protective of wildlife 
under chronic exposures. For example, the uncertainty factors shown in Tables A4-18 and A4-19 used 
for subchronic to chronic conversions for toxicity factors referencing the EcoSSLs are unnecessary and 
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considered overly conservative. Per EcoSSL guidance, the TRVs selected for the EcoSSL derivation are 
intended to represent concentrations below which ecologically relevant effects (i.e., reproduction, 
mortality, and growth) are generally not expected to occur under chronic exposures.  

P4 Response (A-SC-34):  Uncertainty factors will not be applied to TRVs obtained from 
USEPA's EcoSSLs. 

Section 4.2.3, page 4-22, paragraph 5 (last), sentence 3. Sheep are less sensitive than cattle to 
selenium toxicity. In a given location, they may have greater exposure than cattle because they prefer 
forbs, including selenium-accumulating species, to grass. Revise accordingly.  

P4 Response (A-SC-35):  The above information will be incorporated in text. 

Section 4.2.4 general, (and all other relevant locations in the RI Report). Revise the term 
“mechanism of action” when referring to the summation of hazard quotients (HQs) for COPECs with 
similar “modes of action”. Mechanism of action refers to detailed molecular initiating events and other 
specifically-affected physiological processes leading to adverse effects such as altered reproduction, 
growth, or reproduction. Many different mechanisms can lead to a change to such apical endpoints. 
Replacing ‘mechanism’ with ‘mode’ of action provides a more accurate portrayal of what the risk 
assessment methods are actually doing.  

P4 Response (A-SC-36):  The suggested change in terminology will be made in text and tables. 

Section 4.2.4, Page 4-24, 2nd bullet. The text describing that exposures between the NOAEL and 
LOAEL indicate that risk is unlikely is not accurate. This area represents a grey area where the potential 
for unacceptable risk is unknown. The uncertainty depends on the conservatism in the exposure 
modeling as well as the confidence in the toxicity factors. The confidence in the identification of 
potential risks is also dependent on how wide the difference is between the NOAEL and LOAEL. 
Considering this, the description in this bullet should be modified to indicate that this represents a grey 
area.  

P4 Response (A-SC-37):  Text will be revised to avoid confusion. 

Section 4.3, Pages 4-25 to 4-44 and associated tables. A lot of focus is given to the HI estimates, 
however HQs for individual COPECs are well above 1 in many scenarios and drive the HI estimates. 
The HI estimates for all COPECs and for other subgroupings. The subgroupings are not target organ 
specific and are instead based on a particular study endpoint (e.g., growth or reproduction). The HIs 
should be summed for COPECs that act through a similar toxicological mechanism. If the HIs are 
calculated for an endpoint, such as reproduction, then it would make sense to provide TRVs for each 
COPEC that relate to that endpoint. For example, selenium is a known reproductive toxicant for birds 
and a driver for risk at the phosphate mines, however it is not included in reproductive HI estimates 
because a TRV for that endpoint was not provided. Considering this, the cumulative risk estimates for 
the COPECs needs to be rectified and associated text throughout the risk summary sections and 
conclusions will need to be updated. It is suggested that the HIs be removed from the tables and 
discussion unless there are specific metals that are known to act through a similar toxicological 
mechanism.  

P4 Response (A-SC-38):  Comment noted.  Please note that selenium is clearly identified as an 
ecological risk driver in both text and tables of Appendix A, and it is identified as a constituent of 
ecological concern (COEC) in Section 7.3 of the Draft RI Report.  As a result, selenium in 
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upland soil and other media is proposed for evaluation in the Ballard Mine Feasibility Study 
(FS).  Other constituents with ecological HQs in excess of 1 are bolded in the ecological hazard 
summary tables, and they will also be evaluated in the Ballard Mine FS.  As a result, P4 doesn't 
believe that this change warrants the time and resources that would be required to implement it.      

Sections 4.3.1.1, Page 4-25, Amphibians. The results of the surface water screening for amphibians is 
apparently located in Table A4-20, however this table does not appear in the hard copy or electronic 
versions of the report and needs to be submitted for review. Also, the assessment endpoints identified in 
Table A4-14 is the protection of amphibians from acute and chronic adverse effects and the hazard 
estimates presented in this section appear to ignore the potential for acute risks.  

P4 Response (A-SC-39):  Please note that Table A4-20 was prepared but inadvertently omitted 
from the Draft HHERA Report.  However, it will be included in the Draft Final HHERA Report.  
In regard to potential acute effects of COPECs in surface water on amphibians, the HQs 
calculated based on chronic aquatic life criteria are protective of potential acute effects. 

Section 4.3.1.1, page 4-25, Amphibians. Clarify if dietary COPC exposures were modeled for 
amphibians. If not, do so. It appears that only dissolved surface water conditions were considered. Fully 
metamorphosed amphibians (2° consumers) have the potential to consume COPCs in their food items.  

P4 Response (A-SC-40):  Please note that due to the lack of relevant toxicity data in the peer-
reviewed literature, adult amphibians and reptiles were not quantitatively evaluated in the 
ecological risk assessments. An evaluation conducted using ambient water quality criteria are 
anticipated to be protective of early-life stage exposures of amphibian embryos and tadpoles. 

Section 5.0.  The title of this section is CONSERVATIVE IN AND UNCERTAINTY IN RISK 
ASSESMSENTS.  Strike “Conservative in and” and rename to “Uncertainty …”,  Not all uncertainties 
are conservative (prefer protective).  For example the EPA IRIS RfD & CSF for arsenic is widely 
acknowledged to be under protective (National Academy of Sciences 1999, National Academy of 
Sciences 2001).  It’s also likely that the current cadmium toxicity value will be revised to recognize an 
increase in toxicity: http://cfpub.epa.gov/ncea/iris_drafts/recordisplay.cfm?deid=12180 

In addition, the statement “Extrapolation of toxicological data from animal tests is one of the largest 
sources of uncertainty in a HHRA” is false, misleading, and fails to acknowledge that most of the human 
health COPCs are based on human data (all radionuclides, arsenic, iron, cadmium, and selenium). 
 

P4 Response (A-SC-41):  The title of the section will be changed as suggested. However, we 
disagree that the statement “Extrapolation of toxicological data from animal tests is one of the 
largest sources of uncertainty in a HHRA” is false and misleading.  The oral CSF for arsenic is 
grossly over-conservative, as evidenced by the fact that risk-based screening levels for arsenic 
are below natural ambient concentrations of this metalloid in soil and groundwater.  Iron and 
selenium are essential human nutrients and are only toxic to humans when significantly elevated 
above ambient concentrations; these elements are COPCs for the Site based on potential 
ecological impacts.  Please also note that various toxicity values obtained from the referenced 
sources, including toxicity values for risk drivers, were derived from non-human toxicity studies. 
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Section 5.1.1, Page 5-2, 1st bullet. The discussion about the uncertainty introduced by using surrogate 
screening values should indicate that this only applies to organic compounds detected at the Ballard 
Shop area as no surrogates were used for metals screening levels in the Ballard Mine area.  

P4 Response (A-SC-42):  Text will be revised. 

Section 5.1.2, general. Address the uncertainties involved with modeling exposure concentrations to 
ecological receptors through the food chain. For example, bioaccumulation factors (BAFs) are selected 
from EcoSSL documentation or primary literature (e.g.). However, BAFs are often site-specific (e.g., 
see comment on Section 4.2.1.2). Therefore, COPC concentration estimates for vegetation, 
invertebrates, small mammals, etc that are used for wildlife exposure models are subject to inaccuracies 
associated with a lack of site specific BAFs or site-specific concentration data. If this uncertainty is not 
discussed, readers may get the false impression that the models are a certain representation of reality 
when they are merely a rough approximation. Alternatively, the Respondents may choose to 
attain/validate site specific concentration data for food chain items to alleviate the above concerns.  

Secondly, please discuss the uncertainties associated with inter-species extrapolation of TRVs. The 
availability of toxicity data often make it necessary to use TRVs derived from studies of species 
different than the receptor species selected for a given site, introducing a level of uncertainty that is hard 
to quantify. This issue should be acknowledged in Section 5.1.2. 

P4 Response (A-SC-43):  Comment noted. Uncertainty about bioaccumulation factors will be 
added to the text. 

Section 5.1.2, Page 5-3. The uncertainty discussion provided is fairly generic. Additional site-specific 
uncertainties should be added. For example, the data groupings for statistical averaging introduces 
uncertainty. Also, this section should describe to which direction the uncertainties could have biased the 
risk estimates so that risk managers can make informed decisions. In many cases it is unknown and the 
bias could be either direction, but the report should include a more detailed discussion.  

P4 Response (A-SC-44):  Text will be added in the Uncertainty discussion to indicate how the 
uncertainties affect the risk estimates. 

Section 5.1.2, Page 5-3. There are additional uncertainties requiring mention in this section. For 
example, (1) uncertainties in the assumed sub-slab attenuation factors and model used for the deer 
mouse risk estimates, (2) uncertainties and potential bias in the relative bioavailability between the site 
and the laboratory forms of contaminants used in the development of toxicity factors should be 
described, and (3) the uncertainties associated with soil data averaging over the entire mine site.  

P4 Response (A-SC-45):  Additional uncertainties will be added to the text as appropriate. 

Section 5.1.2, page 5-3, Bullet 4. A discussion of dermal exposure is presented, including the lack of 
dermal RfDs, and uncertainty related to absorbed versus administered doses. However, as indicated, it is 
standard practice to adjust oral RfDs to account for this when calculating risk from dermal exposure 
(note: for human, only Cd and As would be assessed dermally). If this adjustment was performed it 
would reduce uncertainty. Thus, it is not clear why this discussion appears in the uncertainty section. 
Explain or revise accordingly.  
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P4 Response (A-SC-46):  Please note that although what was done is standard practice, there is 
still uncertainty with the approach. The text will be revised to indicate the adjustment to oral 
toxicity criteria were done to reduce uncertainty. 

Section 5.1.2, page 5-4, Bullet 4 (last). If risk management decisions are based on risk to the most 
highly exposed receptor, it is appropriate to estimate risk to that receptor as accurately as possible. It is 
reasonable to assume that the hypothetical future resident would hunt and consume elk. Including that 
exposure route for another receptor means that the risk associated with the exposure route can be 
calculated, but not including it for the hypothetical future resident results in underestimation of total risk 
to that receptor. Revise accordingly.  

P4 Response (A-SC-47):  Please note that the exposure pathways for the hypothetical future 
resident that were quantitatively evaluated in the HHRA are consistent with those that were 
described in the A/T-approved RI/FS Work Plan.  Furthermore, adding another exposure 
pathway for the hypothetical future resident will not materially change the results or conclusions 
of the HHRA, or affect future risk management decisions for the Ballard Mine.  As a result, P4 
doesn't believe that this change warrants the time and resources that would be required to 
implement it.    

Section 6.1.2, page 6-1, paragraph 2 (last).The Tier II RME ILCR estimate for the hypothetical future 
resident is listed as 1 × 10-5, and it is stated that this value exceeds the IDEQ acceptable risk criterion. 
However, the calculated risk for this exposure scenario is listed as 3 × 10-5 in Section 3.4.1.2 and in 
Table A3-32. If this latter risk value is correct, then it is true that the estimated risk exceeds the IDEQ 
acceptable cumulative site risk value of 1 × 10-5. Correct as needed.  

P4 Response (A-SC-48):  Please note the text is referring to Tier II RME Ballard Shop 
estimates while Table A3-32 is referring to Tier I Ballard Shop estimates. Please refer to Table 
A3-47 for the Tier II RME Ballard Shop estimates. 

Sections 6.1.3 and 6.1.4, Page 6-2. One of the assessment endpoints identified in Table A4-14 is the 
protection of amphibians from acute and chronic adverse effects. Table A4-4 provided an initial 
screening and Table A4-20 (not provided in the report) apparently indicates that significant exceedances 
occurred, however these results were not mention in the conclusions.  

P4 Response (A-SC-49):  Text about amphibians will be added to the conclusions. 

Table A2-1. Verify the iron units; mg/kg is suspect.  

P4 Response (A-SC-50):  Please note the iron data summary was provided in the correct units. 

 Table A2-5. There is reference to culturally and non-culturally significant plants. Discuss if there was 
any effort to perform a plant specific analyses and compare between sampling events. If so, clarify if 
there is a list of culturally vs non-culturally significant plants along with the analytical data. It appears 
that more samples were taken of the non-CS plants. Note that the Tribes are interested in adding to the 
CS plant list for future sampling or relevant activities.  

P4 Response (A-SC-51):  Text will be revised to indicate the list of culturally and non-culturally 
significant plants. 
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Table A3-10. The Table includes exposure parameters for game. However, the text indicates wild game 
was not evaluated quantitatively for the Native American. Rectify as needed.  

P4 Response (A-SC-52):  Comment noted. The text will be revised as appropriate. 

Table A3-12: Statistical guidance (including some versions of the proUCL users manual) caution 
against calculating 95% UCL using three samples. Therefore, use the greater of UCL 95 or maximum 
detected concentration for the exposure point concentration.  Note that later versions of ProUCL 
(version 5), however, estimate UCLs using 3 points. 

P4 Response (A-SC-53):  Please note no 95% UCLs were calculated with only three samples. 
95% UCLs were calculated when there were a minimum of five samples with three detections. 

Tables A4-4, A4-5, and A4-6. (1) Like selenium, the aquatic life criterion for aluminum and iron are 
intended for the total metals concentrations. Thus, the use of dissolved metals concentrations for the 
comparisons in these tables in incorrect. Total aluminum and iron concentrations need to be added to 
these tables. (2) The water quality criterion for iron (1 mg/L) was not included and needs to be added. 
(3) Iron is not considered as a preliminary COPEC because it is noted to be an essential nutrient. Like 
other metals/metalloids (e.g., Se), it may be an essential nutrient but is also a potential toxicant as 
indicated by USEPA have a water quality criterion for it. The COPEC screening for iron should be 
based on the total iron concentrations relative to its water quality criterion.  

P4 Response (A-SC-54):  Please note that the surface water sampling program for the P4 Sites 
measures dissolved concentrations for all COPCs, except selenium, as described in the 
2009/2010 Surface Water Sampling and Analysis Plan (MWH, 2009).  In addition, background 
levels were developed for dissolved concentrations of all COPCs in surface water, with the 
exception of selenium, as described in the Background Levels Development Technical 
Memorandum (MWH, 2013).  As a result, the available surface water data for aluminum and 
iron are expressed as dissolved concentrations.   Regarding metals/metalloids that have essential 
nutrient status, please note that the margin of safety between nutritionally essential 
concentrations of selenium and toxic concentrations of selenium is relatively narrow.  As a 
result, selenium was not screened out as a COPC based on its status as an essential nutrient.  
However, common essential nutrients including calcium, iron, manganese, potassium, and 
sodium are only toxic at very high concentrations and these metals/metalloids were screened out 
as COPCs based on their status as essential nutrients. 

Table A4-7. Note b does not appear in the table. Identify which value the note applies to or delete if it is 
unnecessary.  

P4 Response (A-SC-55):  The footnote will be deleted. 

Table A4-12: The species name for tree swallow is Tachycineta bicolor not Iridoprocne bicolor. Please 
revise.  

P4 Response (A-SC-56):  Please note Iridoprocne bicolor is a synonym for the tree swallow. 
However, the table can be revised as suggested to avoid confusion. 

Table A4-14. The title indicates that these are “proposed” assessment endpoints as if this were the work 
plan. Remove “proposed” from the title.  

P4 Response (A-SC-57):  The table will be revised, as requested. 
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Table A4-14: There appears to be an incongruent line of argument represented in the phrasing of 
Assessment Endpoints among all sections discussing the selected endpoints: 

a) Population versus organismal scale of endpoint evaluation is confused. Although the document 
states that it is the sustainability of a population of a species that is of concern (for non special status 
species), Measurement Endpoints are compared to TRVs derived from measures made at the 
organismal scale. Address this issue in the uncertainties section (Section 5.1.2) and other appropriate 
sections where endpoints are discussed or provide methods used to scale from the organismal to 
population scales for non-special status species.  

P4 Response (A-SC-58):  Text regarding organismal and population scale ecological effects 
will be revised and added as needed. 

b) Confusion of survival, reproduction, and growth endpoints: In some sections (as indicated above 
(Section 4.2.1.4)), the document points to assessment endpoints concerned with survival and 
reproduction but in Table A4-14 only mortality and reproduction are considered. Later in the Risk 
Driver tables, growth and reproduction are referenced but survival and mortality are not. Provide 
reasons for these incongruences or correct the document to follow a logical progression of 
assessment and measurement endpoints. (USFWS) 

P4 Response (A-SC-59):  Please note the assessment endpoints listed in Table A4-14 are for 
acute and chronic adverse effects to various feeding guilds. Various specific effects such as 
mortality and reproductive impairment are only example effects provided. It does not indicate 
that ecological risks would be estimated for every potential effect separately. The toxicity 
reference values (TRV) used in the ecological risk assessment are based on various chronic 
effects. TRVs that are protective of potential chronic effects would also be protective of potential 
acute effects. Text and tables mentioned will be reviewed and revised as needed to avoid 
confusion. 

Table A4-16: It is not clear why some COPEC regression parameters are given as “NA”. For example, 
why are there no applicable values for the bioaccumulation of Se from sediment to aquatic 
invertebrates? Such a pathway is a large concern for both the health of invertebrate communities as well 
as for the transfer of Se through the food chain. Provide the appropriate input parameters or explain why 
such parameters are NA.  

P4 Response (A-SC-60):  Please note additional uptake factors are provided in Table A4-15. 

Tables A6-5 and A6-7: The A/T would like to note that it is curious that ‘selenium impacts to bird 
reproduction’ is not an Ecological Risk Driver given the known sensitivity of mallards (and other 
oviparous organisms) to selenium exposure. Many readers would expect this issue to be a risk driver. 
Therefore, to provide full transparency, the documents should provide a discussion for why this 
expected result did not occur. 

P4 Response (A-SC-61):  Comment noted. Please note selenium is listed as a site-related risk 
driver for Mallard in Table A6-5 and A6-7. 
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Rachel Roskelley 

Sr. Environmental Engineer 

Monsanto Company 

Soda Springs Operations 

1853 Highway 34 

Soda Springs, Idaho 83276 

 

Re:  A/T Response to the P4 Document A/T Comments on P4’s Remedial Investigation Report for 

P4's Ballard Mine Draft 0, November 2013 and P4’s Responses to the A/T Comments, dated March 

7, 2014.  

 

Dear Ms. Roskelley, 

 

The Agencies and Tribes (A/T) have reviewed the above referenced deliverable, submitted pursuant to 

the Administrative Settlement Agreement and Order on Consent/Consent Order for Performance of 

Remedial Investigation and Feasibility Study at the Enoch, Henry, and Ballard Mine Sites in 

Southeastern Idaho (or 2009 AOC).  

  

The original agency comment document (A/T comments on P4’s Remedial Investigation Report for P4's 

Ballard Mine Draft 0) included a total of 241 agency comments and was submitted to P4 on February 

14, 2014. P4 submitted responses to all 241 comments to EPA on March 7, 2014. In response, the 

agencies have identified 20 of the 241 comments/responses that require additional consideration. 

Attached you will find compiled comments and direction from the agencies and Tribes on the 20 

outstanding comments/responses.  

 

 

 

  

 



2 

 

 

We will be available to discuss and clarify these comments during our next conference call, scheduled 

for April 7, at 2 PM MT.  The project SOW specifies that submission of a final RI is due within 30 days 

of a meeting or conference to discuss these outstanding issues.  I suggest we discuss the need for and 

timing of a comment resolution meeting when we talk on Monday.  Please contact me if you have 

questions.  I can be reached at 208-378-5763 or electronically at tomten.dave@epa.gov.   

 

 

      Sincerely, 

 

      //s// 

       

      Dave Tomten 

      Remedial Project Manager 

 

 

Attachment 

 

cc:   Cary Faulk, MWH (electronic version only) 

 Vance Drain, MWH (electronic version only) 

 Mike Rowe, IDEQ – Pocatello 

Sandi Fisher, US FWS - Chubbuck 

Kelly Wright, Shoshone Bannock Tribes    

         Susan Hanson (for the tribes)  

Talia Martin, Shoshone Bannock Tribes (electronic version only) 

 Mary Kaufman, FS – Pocatello (electronic version only) 

 Colleen O’Hara, BLM (electronic version only) 

 Eldine Stevens, BIA (electronic version only) 

 Bob Blaesing, BIA (electronic version only) 

 Tim Mosko, CH2MHill (electronic version only) 

            Charles Allbritton, EPA Records Center (electronic version only) 
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Agency Response to the P4 Document A/T Comments on P4’s Remedial Investigation Report for 

P4's Ballard Mine Draft 0, November 2013 and P4’s Responses to the A/T Comments, dated March 

7, 2014. 

 

Specific Comments on RI Work Plan 

 

SC-4. Section ES4.2, Page ES-7. It is true that the assumption that all COPECs are being additive is 

conservative, however a large portion of the risk is driven by selenium with individual HQs 

greater than 80 for several receptors, which was not described in the summary. Considering this, 

the influence of the additive assumption on risk management decisions is overstated. Revise as 

appropriate.    

P4 Response (SC-4):  Comment noted. The text will be revised to "Additionally, the above HIs 

were calculated assuming that all (COPECs) act additively within the organism via the same 

mechanisms of toxic action. This is not the case for the COPECs evaluated and therefore, the 

estimated HIs of this ecological risks assessment appropriately should be viewed as conservative 

estimates to consider during subsequent risk management evaluations." 

Agency Response (SC-4):  It appears that P4 has missed the intent of this comment. The ES 

focuses on the HI risks and describes the conservatism of this summation approach. The 

comment intended to indicate that regardless of the conservative approach used to evaluate 

multiple COPECs, the individual HQs for some COPECs are significantly above 1.0. The ES 

discussion needs to acknowledge that exceedances for individual COPECs were found.    

SC-29. Section 4.1.2, page 4-8, last paragraph. The text indicates there were five key constituents 

selected on the basis of the maximum upland soil concentrations exceeded the screening level or 

background by at least a factor of 10 in samples collected from the six mine waste rock dumps. 

Chromium and nickel are not included in the key constituent list, however, Table 4-5 indicates 

that the max chromium and nickel concentrations at the waste dumps exceed the background or 

screening level by a factor of 10. Explain or revise accordingly.   

P4 Response (SC-29):  As is often the case when data are summarized (and similar to the 

explanation presented in Section 4.0), not every constituent analyzed is discussed in the text, nor 

is the discussion necessary. These discussions rely on summary tables in Section 4.0 to present 

the complete set of analytical data and exceedances for the various media. The primary analytes 

selected for discussion in Section 4.0 (and presented on the drawings) were selected based on 

these criteria.  They are: (1) typically elevated in the source materials, which results in 

concentrations an order of magnitude greater than background and screening levels, (2) some of 

the primary human health or ecological risk drivers, and (3) sufficient for depicting the nature 

and extent at the Ballard Site.  

 

P4 will clarify selection of these analytes in Section 4.0, but P4 does not believe additional 

analytes need to be discussed in detail in Section 4.0 because all exceedances are listed in the 

Section 4 tables. 
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Agency Response (SC-29): The A/T generally agrees with the P4’s general assertion that 

analytical results for every constituent analyzed do not need discussion. However, the A/T 

believes that reliance on the tables to identify all “other” analytes that exceed the criteria is not 

enough and should be mentioned in the text in an abbreviated fashion. Revise the text to briefly 

list those other constituents that exceeded the 10x criteria with a statement of the rationale for 

why they are not included with the other six constituents that are included the more detailed 

analysis.     

 

SC-78. Section 5.1.4.2, page 5-9, paragraph 3, line 1. It appears the subject of this sentence is referring 

to mine pits (plural) and the proximity of the bottom of the pits to the contact of the Meade Peak 

Member and the Wells Formation. Edit as needed to match the intent of the sentence.   

P4 Response (SC-78):  The bolded paragraph label will be changed to “Open Mine Pit”. 

Agency Response (SC-78): There is already a bolded paragraph titled “Open Mine Pit”on this 

page (5th paragraph), so adding this title to the 3rd paragraph as proposed would not make 

sense. Did you mean that you will move the sentence into the section on open mine pits?   

SC-90. Section 5.4.1, 2nd paragraph, 1st sentence. Specify that the “off-site transport pathway” is for 

soil if that is the intent. 

P4 Response (SC-90):  The sentence will be revised to say, “The offsite transport of soil by mass 

wasting has the potential for being a more relevant offsite impact.” 

Agency Response (SC-90): For clarification, revise the sentence to something to the effect of 

“Although offsite migration of soil and vegetation are considered to be of minor concern, the 

offsite transport of soil by mass wasting has the potential for being a more relevant offsite impact 

than offsite migration of vegetation by uptake.”   

SC-96. Section 6.2, general. Review this document linked here 

http://www.fws.gov/idaho/pdf/IdahoSpeciesList102313List.pdf, and update information on the 

relevant Threatened and Endangered species potentially present in Caribou County.   

P4 Response (SC-96):  The list of threatened and endangered species located at the suggested 

website was reviewed.  Only the lynx, as noted in Section 6.2, is listed as threatened.  Please 

clarify whether the USFWS would like the one candidate species (i.e., greater sage grouse) and 

the one proposed species (i.e., North American wolverine) for Caribou County listed as well. 

Agency Response (SC-96): Yes, include Federal Candidate (greater sage-grouse) and 

Proposed (North American wolverine) species in addition to the currently listed species (Canada 

lynx). This response applies to other instances of this issue in the document.   

Appendix A 

General Comments on Risk Assessment Report 

A-GC-2. It is not clear why domestic sheep were not a receptor of focus for the risk assessment. Sheep are 

known to specifically target and consume plants that are enriched in selenium. Therefore, sheep 

http://www.fws.gov/idaho/pdf/IdahoSpeciesList102313List.pdf
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may be at an elevated risk compared to cattle or other livestock that may graze the site. Because 

of this potentially heightened risk, an assessment of risk to sheep exposed to the Site would 

provide a conservative quantification of the risk presented by the site. It is worth noting that 

domestic sheep have experienced the highest mortality and for the sake of public perception 

should be included in the Ballard RIR as a receptor of consideration. Therefore, provide an 

assessment of risk to sheep in the Ballard RIR or describe the reason for their exclusion. Such 

information could be placed in considerations of acute toxicity to livestock in section 4.2.3.   

P4 Response (A-GC-2):  Beef cattle were selected as the livestock receptor for quantitative 

evaluation, as described in the approved HHERA Work Plan (MWH, 2011), based on 

documentation of likely selenium poisoning, the existence of cattle tissue data, and previous 

study of cattle in the area.  Due to the uncertainty in modeling uptake and effects to specific 

livestock animals, it was assumed that one livestock indicator receptor would be sufficient to 

quantify potential hazards to livestock. Please also note that sheep are not the most sensitive 

livestock species; they just have a preference for forbes (which may include selenium 

hyperaccumulator species) and, thus, they are more commonly involved in toxic episodes.  

However, sheep are not supposed to graze on the Sites and P4 has an active hyperaccumulator 

plant species eradication program to limit selenium uptake and toxicity in livestock and wildlife 

through plant consumption.  

Agency Response (A-GC-2): With regards to the higher risk for mortality for sheep compared 

to cattle, the A/T recognizes that foraging preference drives this difference. Public perception 

may be an issue to consider in the presentation of the risk assessment results if sheep are not 

included; therefore, provide the justification described in the RTC as to why cattle were chosen 

as the receptor.   

A-GC-3. Following from comment #2, it is not clear why there are no concentration data reported for 

chemicals of potential concern (COPC) in selenium “hyperaccumulator” plants such as species in 

the genus Aster sp. Plants in this genus and other Se hyperaccumulator plants have the potential 

to pose a much higher risk to ecological receptors and livestock (sheep) than other plants. Other 

mine sites in the region regularly quantify the presence or absence of such species and when 

present, develop estimates for Se levels in the plants. Thus, include information as to why Se 

hyperaccumulators are not included in the RIR, or include them along with all relevant risk 

calculations.   

P4 Response (A-GC-3):  The vegetation cover survey for Ballard Mine, presented in 

Supplemental Soil and Vegetation Characterization Data Summary Technical Memorandum, 

Appendix A2 of the Draft RI (MWH, 2011), indicates that two selenium accumulators were 

observed: milk-vetch (Astragalus sp.), which was identified as a common plant species, and 

scarlet Indian paintbrush (Castilleja miniata), which was identified as a rare plant species.  

However, plant tissue samples for these species were not submitted separately for chemical 

analysis, and except for culturally significant plant species, species specific chemical data are 

not available.    

Agency Response (A-GC-3): Given that milk vetch has been found at the Site, it should be 

sampled for COPC content in order to more accurately assess risk to species that forage on Se 
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hyperaccumulator species. The A/T view this as a potential data gap that may need to be 

addressed in the FS.  Regardless, justification, as provided in the RTC, should be included in the 

RIR as to why the selenium accumulators were not submitted separately for chemical analysis.  

A-GC-4. In order to understand risk to receptors via the consumption of terrestrial vegetation at the Site, 

estimates for the concentration of COPCs in such vegetation should be determined. The A/Ts 

understand that terrestrial vegetation data may be available from 2004 sampling activities. Such 

vegetation data may provide site-specific verification of animal dietary exposure model input 

parameters. Provide a description of the terrestrial vegetation data that may be available for the 

RIR and HHERA and how it could site-specifically augment input parameters for relevant 

HHERA exposure models.   

P4 Response (A-GC-4):  Please note that vegetation data available for use in the risk 

assessment are presented in Table A2-5 and Table A2-6 of the HHERA.  Where available, 

measured plant concentrations were used in dose estimates in place of plant concentrations 

modeled from soil concentrations.  Measured and modeled plant concentrations are presented 

together in risk and hazard calculation tables included as Attachments to the HHERA report.  

Text will be added to the HHERA Report to more clearly explain the use of measured plant 

concentrations in dose estimate calculations.  

Agency Response (A-GC-4): Note that any wildlife or livestock exposure models not including 

the potential COPC concentrations in milk vetch or other Se hyperaccumulators may not 

represent reality. Address this potential data gap in the report.   

Comments on Supplemental Risk Assessment Eco, Tier I, and Tier II Tables 

A-TC-6. Table A3-10 lists a “mass loading factor” (MLF) but there is no definition or discussion of this 

term in the text nor does it appear in any of the equations.  A plant can be contaminated either 

through root uptake or by resuspension and deposition of soil plant surfaces.  The MLF 

represents the amount of soil deposited on plants.  It is typically used to assess exposure by 

grazing animals (cows, deer, etc.) who do not wash their food and it may therefore not be 

applicable to humans, who typically wash soil off their plant food items.  

P4 Response (A-TC-6):  A definition of the MLF will be added to the Report text in regard to 

plant uptake equations for ecological exposure estimates; however, the MLF will be omitted 

from the plant uptake equations for human health exposure estimates because humans typically 

wash harvested plants prior to consumption.  

Agency Response (A-TC-6): The mass loading factor (MLF) is used to estimate the amount of 

contaminated material (soil) that adheres to the outside of plants and which may be taken in if 

the plants are not washed before being consumed.  It was first applied to grazing animals eating 

forage that may have been contaminated by dust, resuspended soil, or air deposited material.  It 

is not typically applied to humans as they are generally assumed to wash plant material before 

eating it.  However, practices vary among humans and, after some discussion among the A/T, it 

was decided that two different risk estimates for the human pathways involving consumption of 

plant material would be provided in the HHRA: one with and another without use of the 
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MLF.  Since the initial risk assessment used the MLF, all that is required now is another set of 

calculations without the MLF (or with it set to zero).  Having these two results will give risk 

managers the broadest possible perspective of the effect of adhered dust or soil on risk estimates 

for humans. Revise the document accordingly. Note that the handling of the MLF applies to the 

following comment (comment A-TC-7), as well.   

Specific Comments on Risk Assessment Report 

A-SC-2. Section 1.2, page 1-2, 1st paragraph, last sentence. There is no justification for using lower of 

the maximum value and UCL .95. Must use the 95UCL. If the UCL is greater than the maximum 

value, then uncertainty in data may be too high. Revise accordingly.  

P4 Response (A-SC-2):  Please note the ProUCL 5.0 Technical Guide (USEPA, 2013) indicated 

"Some practitioners tend to use the maximum detected value as an estimate of the EPC term. 

This is especially true when the sample size is small such as <5, or when a UCL95 exceeds the 

maximum detected values (EPA, 1992a). Specifically, the EPA (1992a) document suggests the 

use of the maximum detected value as a default value to estimate the EPC term when a 95% UCL 

(e.g., the H-UCL) exceeds the maximum value." Using the lower of the 95%, 97.5% or 99% UCL 

or maximum value as the exposure point concentration is consistent with the statement quoted 

above. 

Agency Response (A-SC-2):  P4’s response partially portrays what is described in the ProUCL guide 

(USEPA, 2013). It does indicate that some practitioners use the maximum detected value as an estimate 

of the EPC term, especially when the sample size is small or when the UCL95 exceeds the maximum 

detect. However, the guidance also states that “In the past (e.g., USEPA 1992), a lognormal distribution 

was used as the default distribution to model positively skewed environmental data sets; and only two 

methods were used to estimate the EPC term based upon: 1) normal distribution and Student’s t-statistic, 

and 2) lognormal distribution and Land’s H-statistic” and that “Today, several methods, some of which 

are described in EPA (2002), are available in the various versions of ProUCL (e.g., ProUCL 3.00.02 

[EPA 2004], ProUCL 4.0 [EPA 2007], ProUCL 4.00.05[EPA 2009, 2010]) to estimate the EPC terms. 

For data sets with NDs, ProUCL 5.0 has some new UCL (and other limits) computation methods which 

were not available in earlier versions of ProUCL. It is unlikely that the UCLs based upon those methods 

will exceed the maximum detected value, unless some outliers are present in the data set” and that “it is 

recommended not to use the maximum observed value to estimate the EPC term representing the 

average exposure …”  

This is also consistent with USEPA’s OSWER 9285.6-10, Calculating Upper Confidence Limits for 

Exposure Point Concentrations at Hazardous Waste Sites (USEPA 2002). The 2002 directive states that 

“... defaulting to the maximum observed concentration may not be protective when sample sizes are very 

small because the observed maximum may be smaller than the population mean. Thus, it is important to 

collect sufficient samples in accordance with the DQOs for a site. The use of the maximum as the 

default exposure point concentration is reasonable only when the data samples have been collected at 

random from the exposure unit and the sample size is large.” 

Considering this, the discussion needs to be revised to indicate that the UCL recommended by ProUCL is 

used, which appears to be consistent with what reviewers observed in the ProUCL calculations at the 

Ballard Mine. The only exceptions found were with organics in the shop area and for some constituents in 

sediment where, for both cases, samples sizes were below numbers that ProUCL could calculate a UCL 

(i.e., <5). For these few isolated cases, the maximum detect can be used at Ballard, however the 

uncertainty surrounding this needs to be described.   
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A-SC-27. Section 4.2.2, Page 4-13, Exposure Analysis. This section describes the UCLs that were 

calculated, however there is no discussion of the exposure area or decision units where data were 

averaged over. This information is necessary and a description of how these relate to assessment 

endpoints and representative receptors selected needs to also be connected. For example, the 

report should describe how data averaging over the entire mine (>400 acres) is sufficient for 

characterizing exposures to the ecological receptors – several of which have home ranges less 

than 1 acre. If the spatial variability within and between waste dumps are similar, then averaging 

provides a more robust data set for statistics. However, if variability is high between these, then 

smaller decision units may be appropriate. Drawing 4-3 illustrates that there is variability for 

selenium between the waste dumps. Considering this, averaging data over the entire mine would 

result in underestimating exposures to receptors with small foraging areas. This discussion is 

important for the risk assessment and needs to be added.   

P4 Response (A-SC-28):  Comment noted. A discussion of the uncertainty in area averaging 

will be included in the Uncertainty section. 

Agency Response (A-SC-28): This issue is critical because of its potential precedence for other 

similar projects in the southeast Idaho Phosphate Patch. For that reason, the A/T considers P4’s 

response to be too vague. As stated above, averaging data over the entire mine potentially 

underestimates exposures to receptors with small foraging areas. Therefore, the uncertainty 

discussion proposed by P4 shall clearly describe the potential for understating these risks in 

some areas and shall provide a semi-quantitative estimate of the range that the risk could be 

underestimated.   

A-SC-33. Sections 4.2.3, Uncertainty Factors, Pages 4-21. The LOAEL-based TRVs selected from 

USEPA’s Ecological Soil Screening Levels (EcoSSLs) should be the lowest bounded LOAEL 

for ecologically significant effects (i.e., reproduction, mortality, and growth) above the selected 

NOAEL-based TRV (which is, generally, either the geometric mean of the NOAELs or the 

highest bounded NOAEL below the lowest bounded LOAEL). Because of this, and only for 

EcoSSL derived toxicity factors, the LOAEL-based TRV selected may not be from the same 

study as the NOAEL. Review and modify the LOAEL-based TRVs accordingly. Whereas the 

previous comment on the TRVs may have overstated risks for some COPECs (for both NOAEL- 

and LOAEL-based hazard quotient estimates), this may have understated the risks for the 

LOAEL-based hazard quotients for some COPECs.   

P4 Response (A-SC-33):  Comment noted.  Please note that LOAEL-based TRVs were used to 

generate a range of HQ estimates for ecological receptors; however, risk management decisions 

for the Ballard Mine will be based on ecological HQ estimates calculated using NOAEL TRVs.  

In addition, those HQ estimates calculated using LOAEL-based TRVs would change only 

marginally if the lowest bounded LOAEL above the selected NOAEL were used in place of the 

LOAEL from the same study as the selected NOAEL.  As a result, P4 doesn't believe that this 

change warrants the time and resources that would be required to implement it.  However, 

potential uncertainties associated in the LOAEL-based HQ estimates related to this issue will be 

described in the uncertainty discussion. 
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Agency Response (A-SC-33):  Risk management decisions for non-T&E species are often not 

based on NOAELs. Rather the LOAEL-based TRVs are often used for these, which is why it is 

important that the LOAELs used accurately reflect concentrations in peer-reviewed literature 

that have been shown to cause adverse population-level effects. Considering the risk calculation 

spreadsheets are all linked, changes to LOAELs would not require a significant effort. Revise the 

LOAEL-based TRVs to represent the lowest level where population based adverse effects have 

been documented above the NOAEL.    

A-SC-38. Section 4.3, Pages 4-25 to 4-44 and associated tables. A lot of focus is given to the HI 

estimates, however HQs for individual COPECs are well above 1 in many scenarios and drive 

the HI estimates. The HI estimates for all COPECs and for other subgroupings. The 

subgroupings are not target organ specific and are instead based on a particular study endpoint 

(e.g., growth or reproduction). The HIs should be summed for COPECs that act through a similar 

toxicological mechanism. If the HIs are calculated for an endpoint, such as reproduction, then it 

would make sense to provide TRVs for each COPEC that relate to that endpoint. For example, 

selenium is a known reproductive toxicant for birds and a driver for risk at the phosphate mines, 

however it is not included in reproductive HI estimates because a TRV for that endpoint was not 

provided. Considering this, the cumulative risk estimates for the COPECs needs to be rectified 

and associated text throughout the risk summary sections and conclusions will need to be 

updated. It is suggested that the HIs be removed from the tables and discussion unless there are 

specific metals that are known to act through a similar toxicological mechanism.   

P4 Response (A-SC-38):  Comment noted.  Please note that selenium is clearly identified as an 

ecological risk driver in both text and tables of Appendix A, and it is identified as a constituent of 

ecological concern (COEC) in Section 7.3 of the Draft RI Report.  As a result, selenium in 

upland soil and other media is proposed for evaluation in the Ballard Mine Feasibility Study 

(FS).  Other constituents with ecological HQs in excess of 1 are bolded in the ecological hazard 

summary tables, and they will also be evaluated in the Ballard Mine FS.  As a result, P4 doesn't 

believe that this change warrants the time and resources that would be required to implement it.  

Agency Response (A-SC-38):  The HI approach used that ignores things like reproductive 

effects of selenium exposures to birds is flawed and needs to be corrected as mentioned in the 

original comment. If P4 wants to provide HIs for separate endpoints (e.g., growth or 

reproduction), then the NOAELs for each endpoint should be considered for each COPEC. 

Alternatively, and as recommended in the original comment, HIs should only be considered for 

metals that are known to act through similar toxicological mechanisms.   

A-SC-40. Section 4.3.1.1, page 4-25, Amphibians. Clarify if dietary COPC exposures were modeled for 

amphibians. If not, do so. It appears that only dissolved surface water conditions were 

considered. Fully metamorphosed amphibians (2° consumers) have the potential to consume 

COPCs in their food items.   

P4 Response (A-SC-40):  Please note that due to the lack of relevant toxicity data in the peer-

reviewed literature, adult amphibians and reptiles were not quantitatively evaluated in the 

ecological risk assessments. An evaluation conducted using ambient water quality criteria are 

anticipated to be protective of early-life stage exposures of amphibian embryos and tadpoles. 
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Agency Response (A-SC-40): At the least, the uncertainty section should describe that dietary 

exposures to amphibians are not addressed in the ERA screening. This could result in an 

understatement of the actual risk to amphibians as literature suggests that dietary exposures 

represent a large fraction of the potential exposures to these receptors.  

A-SC-41. Section 5.0.  The title of this section is CONSERVATIVE IN AND UNCERTAINTY IN 

RISK ASSESMSENTS.  Strike “Conservative in and” and rename to “Uncertainty …”,  Not all 

uncertainties are conservative (prefer protective).  For example the EPA IRIS RfD & CSF for 

arsenic is widely acknowledged to be under protective (National Academy of Sciences 1999, 

National Academy of Sciences 2001). It’s also likely that the current cadmium toxicity value will 

be revised to recognize an increase in toxicity: 

http://cfpub.epa.gov/ncea/iris_drafts/recordisplay.cfm?deid=12180  

In addition, the statement “Extrapolation of toxicological data from animal tests is one of the 

largest sources of uncertainty in a HHRA” is false, misleading, and fails to acknowledge that 

most of the human health COPCs are based on human data (all radionuclides, arsenic, iron, 

cadmium, and selenium).  

 

P4 Response (A-SC-41):  The title of the section will be changed as suggested. However, we 

disagree that the statement “Extrapolation of toxicological data from animal tests is one of the 

largest sources of uncertainty in a HHRA” is false and misleading.  The oral CSF for arsenic is 

grossly over-conservative, as evidenced by the fact that risk-based screening levels for arsenic 

are below natural ambient concentrations of this metalloid in soil and groundwater.  Iron and 

selenium are essential human nutrients and are only toxic to humans when significantly elevated 

above ambient concentrations; these elements are COPCs for the Site based on potential 

ecological impacts.  Please also note that various toxicity values obtained from the referenced 

sources, including toxicity values for risk drivers, were derived from non-human toxicity studies. 

Agency Response (A-SC-41):  USEPA has not updated the arsenic oral CSF in IRIS since 1989. 

Thus, it fails to account for well documented carcinogenic endpoints other than skin cancer and 

the IRIS RfD & CSF for arsenic are widely acknowledged to be under protective (as referenced 

in the two citations in the original comment, National Academy of Sciences 1999 and National 

Academy of Sciences 2001). Additionally, ambient levels are independent of the toxicity studies 

for arsenic. As for iron and selenium, the toxicity values for humans fully account for 

essentiality. Therefore, the original comment still needs to be addressed in the report revisions. 

A-SC-43. Section 5.1.2, general. Address the uncertainties involved with modeling exposure 

concentrations to ecological receptors through the food chain. For example, bioaccumulation 

factors (BAFs) are selected from EcoSSL documentation or primary literature (e.g.). However, 

BAFs are often site-specific (e.g., see comment on Section 4.2.1.2). Therefore, COPC 

concentration estimates for vegetation, invertebrates, small mammals, etc that are used for 

wildlife exposure models are subject to inaccuracies associated with a lack of site specific BAFs 

or site-specific concentration data. If this uncertainty is not discussed, readers may get the false 

impression that the models are a certain representation of reality when they are merely a rough 

approximation. Alternatively, the Respondents may choose to attain/validate site specific 

concentration data for food chain items to alleviate the above concerns.  

http://cfpub.epa.gov/ncea/iris_drafts/recordisplay.cfm?deid=12180
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Secondly, please discuss the uncertainties associated with inter-species extrapolation of TRVs. 

The availability of toxicity data often make it necessary to use TRVs derived from studies of 

species different than the receptor species selected for a given site, introducing a level of 

uncertainty that is hard to quantify. This issue should be acknowledged in Section 5.1.2. 

P4 Response (A-SC-43):  Comment noted. Uncertainty about bioaccumulation factors will be 

added to the text. 

Agency Response (A-SC-43): Note that P4 did not address the second part of the comment, 

regarding uncertainties associated with interspecies extrapolation. Explain or revise 

accordingly.   

A-SC-54. Tables A4-4, A4-5, and A4-6. (1) Like selenium, the aquatic life criterion for aluminum and 

iron are intended for the total metals concentrations. Thus, the use of dissolved metals 

concentrations for the comparisons in these tables in incorrect. Total aluminum and iron 

concentrations need to be added to these tables. (2) The water quality criterion for iron (1 mg/L) 

was not included and needs to be added. (3) Iron is not considered as a preliminary COPEC 

because it is noted to be an essential nutrient. Like other metals/metalloids (e.g., Se), it may be 

an essential nutrient but is also a potential toxicant as indicated by USEPA have a water quality 

criterion for it. The COPEC screening for iron should be based on the total iron concentrations 

relative to its water quality criterion.     

P4 Response (A-SC-54):  Please note that the surface water sampling program for the P4 Sites 

measures dissolved concentrations for all COPCs, except selenium, as described in the 

2009/2010 Surface Water Sampling and Analysis Plan (MWH, 2009).  In addition, background 

levels were developed for dissolved concentrations of all COPCs in surface water, with the 

exception of selenium, as described in the Background Levels Development Technical 

Memorandum (MWH, 2013).  As a result, the available surface water data for aluminum and 

iron are expressed as dissolved concentrations.   Regarding metals/metalloids that have essential 

nutrient status, please note that the margin of safety between nutritionally essential 

concentrations of selenium and toxic concentrations of selenium is relatively narrow.  As a 

result, selenium was not screened out as a COPC based on its status as an essential nutrient.  

However, common essential nutrients including calcium, iron, manganese, potassium, and 

sodium are only toxic at very high concentrations and these metals/metalloids were screened out 

as COPCs based on their status as essential nutrients. 

Agency Response (A-SC-54):  Iron is a potentially toxic metal to aquatic organisms and has a 

water quality criterion for screening. Therefore, iron in water cannot be removed as an essential 

nutrient and needs to be included in the screening evaluation.   

A-SC-56. Table A4-12: The species name for tree swallow is Tachycineta bicolor not Iridoprocne bicolor. 

Please revise.  

P4 Response (A-SC-56):  Please note Iridoprocne bicolor is a synonym for the tree swallow. 

However, the table can be revised as suggested to avoid confusion 
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Agency Response (A-SC-56):  The American Ornithological Union no longer uses the genus 

name Iridoprocne, so the A/T encourages the use of current terminology so as to reflect current 

practice.  

A-SC-60. Table A4-16: It is not clear why some COPEC regression parameters are given as “NA”. For 

example, why are there no applicable values for the bioaccumulation of Se from sediment to 

aquatic invertebrates? Such a pathway is a large concern for both the health of invertebrate 

communities as well as for the transfer of Se through the food chain. Provide the appropriate 

input parameters or explain why such parameters are NA.  

P4 Response (A-SC-60):  Please note additional uptake factors are provided in Table A4-15. 

Agency Response (A-SC-60): It is not clear which BAF value is being used for the sediment to 

invertebrate pathway because Table A4-16 represents the summary of values used and lists ‘NA’ 

for the aforementioned pathway. Is the value from the EcoSSL being used? This would be 

problematic, as this value is for soil rather than aquatic systems. Please address this issue.  

A-SC-61. Tables A6-5 and A6-7: The A/T would like to note that it is curious that ‘selenium impacts to 

bird reproduction’ is not an Ecological Risk Driver given the known sensitivity of mallards (and 

other oviparous organisms) to selenium exposure. Many readers would expect this issue to be a 

risk driver. Therefore, to provide full transparency, the documents should provide a discussion 

for why this expected result did not occur.  

P4 Response (A-SC-61):  Comment noted. Please note selenium is listed as a site-related risk 

driver for Mallard in Table A6-5 and A6-7. 

Agency Response (A-SC-61): The response is noted but the AT again notes that mallard 

reproduction is not listed as a “risk driver”. Given the initial comment, and for complete 

transparency, please comment on why avian reproduction upon Se exposure is not a risk driver 

in the relevant portion of the document.   
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From: Vance Drain [mailto:Vance.K.Drain@mwhglobal.com]  
Sent: Monday, May 05, 2014 10:48 AM 
To: Tomten, Dave; 1007903@portal.mwhglobal.com; Bruce Hope; Bruce Narloch; 
Bruce Olenick; Cary Foulk; Celeste Christensen; Colleen O'Hara-Epperly; Eldine 
Stevens; Emily Yeager; Gary Billman; Jeff Cundick; Jeff 
Schut; jeffrey.fromm@deq.idaho.gov; Wallace, Joe; Kelly Wright; Leah Wolf Martin; 
Edmond, Lorraine; Mary Kauffman; Michael Rowe; RACHEL ROSKELLEY; Randy 
Vranes; randy.j.white@monsanto.com; robert.blaesing@bia.gov; Sandi Fisher; 
Shephard, Burt; Sherri A Clark; Stifelman, Marc; susanh@ida.net; Talia Martin; Tim 
Mosko; Trina Burgin 
Subject: RE: conference call reminder _ SUBMITTAL OF P4'S FOLLOWUP 
RESPONSES to 20 A/T COMMENTS 
  
Dave et. al, 
Attached are P4’s follow-up responses to the 20 A/T specific comments on the Ballard 
RI Report/HHERA that were provided to P4 for additional clarification.  These 20 
comments were revised in part based on discussion during the last conference call held 
on April 21, 2014.  
  
Likely, there will not be enough time prior to today’s call for review of these, but we have 
provided them just in case someone wants to discuss one of more of these comments 
during today’s call. 
  
Regards, 
Vance 
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P4 and Agency Response to the P4 Document A/T Comments on P4’s Remedial 
Investigation Report for P4's Ballard Mine Draft 0, November 2013 and P4’s 
Responses to the A/T Comments, dated March 7, 2014. 

 

Specific Comments on RI Work Plan 

 

SC-4. Section ES4.2, Page ES-7. It is true that the assumption that all COPECs are 
being additive is conservative, however a large portion of the risk is driven by 
selenium with individual HQs greater than 80 for several receptors, which was not 
described in the summary. Considering this, the influence of the additive 
assumption on risk management decisions is overstated. Revise as appropriate.    

P4 Response (SC-4):  Comment noted. The text will be revised to "Additionally, 
the above HIs were calculated assuming that all (COPECs) act additively within 
the organism via the same mechanisms of toxic action. This is not the case for the 
COPECs evaluated and therefore, the estimated HIs of this ecological risks 
assessment appropriately should be viewed as conservative estimates to consider 
during subsequent risk management evaluations." 

Agency Response (SC-4):  It appears that P4 has missed the intent of this 
comment. The ES focuses on the HI risks and describes the conservatism of this 
summation approach. The comment intended to indicate that regardless of the 
conservative approach used to evaluate multiple COPECs, the individual HQs for 
some COPECs are significantly above 1.0. The ES discussion needs to 
acknowledge that exceedances for individual COPECs were found.    

P4 Response (SC-4):  As agreed during the 21 April 2014 bi-weekly 
teleconference, HIs will be deleted from text and tables, and COPECs with HQs 
>1 will be discussed. 

SC-29. Section 4.1.2, page 4-8, last paragraph. The text indicates there were five key 
constituents selected on the basis of the maximum upland soil concentrations 
exceeded the screening level or background by at least a factor of 10 in samples 
collected from the six mine waste rock dumps. Chromium and nickel are not 
included in the key constituent list, however, Table 4-5 indicates that the max 
chromium and nickel concentrations at the waste dumps exceed the background 
or screening level by a factor of 10. Explain or revise accordingly.   

P4 Response (SC-29):  As is often the case when data are summarized (and 
similar to the explanation presented in Section 4.0), not every constituent 
analyzed is discussed in the text, nor is the discussion necessary. These 
discussions rely on summary tables in Section 4.0 to present the complete set of 
analytical data and exceedances for the various media. The primary analytes 
selected for discussion in Section 4.0 (and presented on the drawings) were 
selected based on these criteria.  They are: (1) typically elevated in the source 
materials, which results in concentrations an order of magnitude greater than 
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background and screening levels, (2) some of the primary human health or 
ecological risk drivers, and (3) sufficient for depicting the nature and extent at the 
Ballard Site.  
 
P4 will clarify selection of these analytes in Section 4.0, but P4 does not believe 
additional analytes need to be discussed in detail in Section 4.0 because all 
exceedances are listed in the Section 4 tables. 
 
Agency Response (SC-29): The A/T generally agrees with the P4’s general 
assertion that analytical results for every constituent analyzed do not need 
discussion. However, the A/T believes that reliance on the tables to identify all 
“other” analytes that exceed the criteria is not enough and should be mentioned 
in the text in an abbreviated fashion. Revise the text to briefly list those other 
constituents that exceeded the 10x criteria with a statement of the rationale for 
why they are not included with the other six constituents that are included the 
more detailed analysis.     
 
P4 Response (SC-29):  P4 will list and briefly discuss other constituents that 
exceed the 10x criteria for upland soil in Section 4.1.2. 

SC-78. Section 5.1.4.2, page 5-9, paragraph 3, line 1. It appears the subject of this 
sentence is referring to mine pits (plural) and the proximity of the bottom of the 
pits to the contact of the Meade Peak Member and the Wells Formation. Edit as 
needed to match the intent of the sentence.   

P4 Response (SC-78):  The bolded paragraph label will be changed to “Open 
Mine Pit”. 

Agency Response (SC-78): There is already a bolded paragraph titled “Open 
Mine Pit” on this page (5th paragraph), so adding this title to the 3rd paragraph 
as proposed would not make sense. Did you mean that you will move the sentence 
into the section on open mine pits?   

P4 Response (SC-78):  We miscounted paragraphs and were confused as to what 
text the comment related to.  We now see the problem.  The sentence read: 
“Because of the geology and mining practices, the bottom of the mine pit are near 
or at the contact of the Meade Peak Member of the Phosphoria Formation and 
the top of the Wells Formation or possibly the Grandeur Tongue limestone……”.   
It will be revised to read: “Because of the geology and mining practices, the 
bottom of a typical mine pit is often near or at the contact of the Meade Peak 
Member of the Phosphoria Formation and the top of the Wells Formation or 
possibly the Grandeur Tongue limestone……”. 

SC-90. Section 5.4.1, 2nd paragraph, 1st sentence. Specify that the “off-site transport 
pathway” is for soil if that is the intent. 
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P4 Response (SC-90):  The sentence will be revised to say, “The offsite transport 
of soil by mass wasting has the potential for being a more relevant offsite 
impact.” 

Agency Response (SC-90): For clarification, revise the sentence to something to 
the effect of “Although offsite migration of soil and vegetation are considered to 
be of minor concern, the offsite transport of soil by mass wasting has the potential 
for being a more relevant offsite impact than offsite migration of vegetation by 
uptake.”   

P4 Response (SC-90):  The revision will be made as requested.   

SC-96. Section 6.2, general. Review this document linked here 
http://www.fws.gov/idaho/pdf/IdahoSpeciesList102313List.pdf, and update 
information on the relevant Threatened and Endangered species potentially 
present in Caribou County.   

P4 Response (SC-96):  The list of threatened and endangered species located at 
the suggested website was reviewed.  Only the lynx, as noted in Section 6.2, is 
listed as threatened.  Please clarify whether the USFWS would like the one 
candidate species (i.e., greater sage grouse) and the one proposed species (i.e., 
North American wolverine) for Caribou County listed as well. 

Agency Response (SC-96): Yes, include Federal Candidate (greater sage-
grouse) and Proposed (North American wolverine) species in addition to the 
currently listed species (Canada lynx). This response applies to other instances of 
this issue in the document.   

P4 Response (SC-96):  These species will be included in the Report.   

Appendix A 
General Comments on Risk Assessment Report 
A-GC-2. It is not clear why domestic sheep were not a receptor of focus for the risk 

assessment. Sheep are known to specifically target and consume plants that are 
enriched in selenium. Therefore, sheep may be at an elevated risk compared to 
cattle or other livestock that may graze the site. Because of this potentially 
heightened risk, an assessment of risk to sheep exposed to the Site would provide 
a conservative quantification of the risk presented by the site. It is worth noting 
that domestic sheep have experienced the highest mortality and for the sake of 
public perception should be included in the Ballard RIR as a receptor of 
consideration. Therefore, provide an assessment of risk to sheep in the Ballard 
RIR or describe the reason for their exclusion. Such information could be placed 
in considerations of acute toxicity to livestock in section 4.2.3.   

P4 Response (A-GC-2):  Beef cattle were selected as the livestock receptor for 
quantitative evaluation, as described in the approved HHERA Work Plan (MWH, 
2011), based on documentation of likely selenium poisoning, the existence of 
cattle tissue data, and previous study of cattle in the area.  Due to the uncertainty 
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in modeling uptake and effects to specific livestock animals, it was assumed that 
one livestock indicator receptor would be sufficient to quantify potential hazards 
to livestock. Please also note that sheep are not the most sensitive livestock 
species; they just have a preference for forbes (which may include selenium 
hyperaccumulator species) and, thus, they are more commonly involved in toxic 
episodes.  However, sheep are not supposed to graze on the Sites and P4 has an 
active hyperaccumulator plant species eradication program to limit selenium 
uptake and toxicity in livestock and wildlife through plant consumption.  

Agency Response (A-GC-2): With regards to the higher risk for mortality for 
sheep compared to cattle, the A/T recognizes that foraging preference drives this 
difference. Public perception may be an issue to consider in the presentation of 
the risk assessment results if sheep are not included; therefore, provide the 
justification described in the RTC as to why cattle were chosen as the receptor.   

P4 Response (A-GC-2):   Agreed. The justification described in the P4’s original 
response above will be incorporated into the report to indicate why cattle were 
evaluated. 

A-GC-3. Following from comment #2, it is not clear why there are no concentration data 
reported for chemicals of potential concern (COPC) in selenium 
“hyperaccumulator” plants such as species in the genus Aster sp. Plants in this 
genus and other Se hyperaccumulator plants have the potential to pose a much 
higher risk to ecological receptors and livestock (sheep) than other plants. Other 
mine sites in the region regularly quantify the presence or absence of such species 
and when present, develop estimates for Se levels in the plants. Thus, include 
information as to why Se hyperaccumulators are not included in the RIR, or 
include them along with all relevant risk calculations.   

P4 Response (A-GC-3):  The vegetation cover survey for Ballard Mine, 
presented in Supplemental Soil and Vegetation Characterization Data Summary 
Technical Memorandum, Appendix A2 of the Draft RI (MWH, 2011), indicates 
that two selenium accumulators were observed: milk-vetch (Astragalus sp.), 
which was identified as a common plant species, and scarlet Indian paintbrush 
(Castilleja miniata), which was identified as a rare plant species.  However, plant 
tissue samples for these species were not submitted separately for chemical 
analysis, and except for culturally significant plant species, species specific 
chemical data are not available.    

Agency Response (A-GC-3): Given that milk vetch has been found at the Site, it 
should be sampled for COPC content in order to more accurately assess risk to 
species that forage on Se hyperaccumulator species. The A/T view this as a 
potential data gap that may need to be addressed in the FS.  Regardless, 
justification, as provided in the RTC, should be included in the RIR as to why the 
selenium accumulators were not submitted separately for chemical analysis.  

P4 Response (A-GC-3):  As indicated in the Supplemental Mine Waste Rock 
Dump and Facility Soil and Vegetation Characterization Sampling and Analysis 
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Plan, random sampling was conducted to characterize the nature and extent of 
vegetative contamination. Sampling specifically for selenium accumulators when 
they are not widely dispersed at the Site would not provide results that are 
representative of the Ballard Mine.  It should also be noted that an active 
eradication program is in place at the P4 Mine Sites to ensure that selenium 
accumulators are kept out of areas where sheep could accidentally graze.  This 
justification will be included in the text. 

A-GC-4. In order to understand risk to receptors via the consumption of terrestrial 
vegetation at the Site, estimates for the concentration of COPCs in such 
vegetation should be determined. The A/Ts understand that terrestrial vegetation 
data may be available from 2004 sampling activities. Such vegetation data may 
provide site-specific verification of animal dietary exposure model input 
parameters. Provide a description of the terrestrial vegetation data that may be 
available for the RIR and HHERA and how it could site-specifically augment 
input parameters for relevant HHERA exposure models.   

P4 Response (A-GC-4):  Please note that vegetation data available for use in the 
risk assessment are presented in Table A2-5 and Table A2-6 of the HHERA.  
Where available, measured plant concentrations were used in dose estimates in 
place of plant concentrations modeled from soil concentrations.  Measured and 
modeled plant concentrations are presented together in risk and hazard 
calculation tables included as Attachments to the HHERA report.  Text will be 
added to the HHERA Report to more clearly explain the use of measured plant 
concentrations in dose estimate calculations.  

Agency Response (A-GC-4): Note that any wildlife or livestock exposure models 
not including the potential COPC concentrations in milk vetch or other Se 
hyperaccumulators may not represent reality. Address this potential data gap in 
the report.   

P4 Response (A-GC-4):   Agreed. A discussion of the uncertainty caused by not 
specifically sampling for selenium hyper-accumulator plant species will be 
included in the uncertainty section.  Please also refer to our response to Comment 
A-GC-3 regarding P4’s active hyper-accumulator plant species eradication 
program. 

 

Comments on Supplemental Risk Assessment Eco, Tier I, and Tier II Tables 

A-TC-6. Table A3-10 lists a “mass loading factor” (MLF) but there is no definition or 
discussion of this term in the text nor does it appear in any of the equations.  A 
plant can be contaminated either through root uptake or by resuspension and 
deposition of soil plant surfaces.  The MLF represents the amount of soil 
deposited on plants.  It is typically used to assess exposure by grazing animals 
(cows, deer, etc.) who do not wash their food and it may therefore not be 
applicable to humans, who typically wash soil off their plant food items.  
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P4 Response (A-TC-6):  A definition of the MLF will be added to the Report text 
in regard to plant uptake equations for ecological exposure estimates; however, 
the MLF will be omitted from the plant uptake equations for human health 
exposure estimates because humans typically wash harvested plants prior to 
consumption.  

Agency Response (A-TC-6): The mass loading factor (MLF) is used to estimate 
the amount of contaminated material (soil) that adheres to the outside of plants 
and which may be taken in if the plants are not washed before being consumed.  It 
was first applied to grazing animals eating forage that may have been 
contaminated by dust, resuspended soil, or air deposited material.  It is not 
typically applied to humans as they are generally assumed to wash plant material 
before eating it.  However, practices vary among humans and, after some 
discussion among the A/T, it was decided that two different risk estimates for the 
human pathways involving consumption of plant material would be provided in 
the HHRA: one with and another without use of the MLF.  Since the initial risk 
assessment used the MLF, all that is required now is another set of calculations 
without the MLF (or with it set to zero).  Having these two results will give risk 
managers the broadest possible perspective of the effect of adhered dust or soil on 
risk estimates for humans. Revise the document accordingly. Note that the 
handling of the MLF applies to the following comment (comment A-TC-7), as 
well.   

P4 Response (A-TC-6):   Agreed. Risk results calculated without a MLF will be 
described in text and compared to risk results calculated with a MLF. 

 

Specific Comments on Risk Assessment Report 

A-SC-2. Section 1.2, page 1-2, 1st paragraph, last sentence. There is no justification for 
using lower of the maximum value and UCL .95. Must use the 95UCL. If the 
UCL is greater than the maximum value, then uncertainty in data may be too high. 
Revise accordingly.  
 
P4 Response (A-SC-2):  Please note the ProUCL 5.0 Technical Guide (USEPA, 
2013) indicated "Some practitioners tend to use the maximum detected value as 
an estimate of the EPC term. This is especially true when the sample size is small 
such as <5, or when a UCL95 exceeds the maximum detected values (EPA, 
1992a). Specifically, the EPA (1992a) document suggests the use of the maximum 
detected value as a default value to estimate the EPC term when a 95% UCL 
(e.g., the H-UCL) exceeds the maximum value." Using the lower of the 95%, 
97.5% or 99% UCL or maximum value as the exposure point concentration is 
consistent with the statement quoted above. 

Agency Response (A-SC-2):  P4’s response partially portrays what is described 
in the ProUCL guide (USEPA, 2013). It does indicate that some practitioners use 
the maximum detected value as an estimate of the EPC term, especially when the 
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sample size is small or when the UCL95 exceeds the maximum detect. However, 
the guidance also states that “In the past (e.g., USEPA 1992), a lognormal 
distribution was used as the default distribution to model positively skewed 
environmental data sets; and only two methods were used to estimate the EPC 
term based upon: 1) normal distribution and Student’s t-statistic, and 2) 
lognormal distribution and Land’s H-statistic” and that “Today, several methods, 
some of which are described in EPA (2002), are available in the various versions 
of ProUCL (e.g., ProUCL 3.00.02 [EPA 2004], ProUCL 4.0 [EPA 2007], 
ProUCL 4.00.05[EPA 2009, 2010]) to estimate the EPC terms. For data sets with 
NDs, ProUCL 5.0 has some new UCL (and other limits) computation methods 
which were not available in earlier versions of ProUCL. It is unlikely that the 
UCLs based upon those methods will exceed the maximum detected value, 
unless some outliers are present in the data set” and that “it is recommended 
not to use the maximum observed value to estimate the EPC term representing 
the average exposure …”  

This is also consistent with USEPA’s OSWER 9285.6-10, Calculating Upper 
Confidence Limits for Exposure Point Concentrations at Hazardous Waste Sites 
(USEPA 2002). The 2002 directive states that “... defaulting to the maximum 
observed concentration may not be protective when sample sizes are very small 
because the observed maximum may be smaller than the population mean. Thus, 
it is important to collect sufficient samples in accordance with the DQOs for a 
site. The use of the maximum as the default exposure point concentration is 
reasonable only when the data samples have been collected at random from the 
exposure unit and the sample size is large.” 

Considering this, the discussion needs to be revised to indicate that the UCL 
recommended by ProUCL is used, which appears to be consistent with what 
reviewers observed in the ProUCL calculations at the Ballard Mine. The only 
exceptions found were with organics in the shop area and for some constituents in 
sediment where, for both cases, samples sizes were below numbers that ProUCL 
could calculate a UCL (i.e., <5). For these few isolated cases, the maximum 
detect can be used at Ballard, however the uncertainty surrounding this needs to 
be described.   

P4 Response (A-SC-2):  As agreed during bi-weekly teleconference on 21 April 
2014, the text will be revised to indicate when and why maximum detected 
concentrations were used as the EPC instead of the calculated UCL. The 
uncertainties with the approach also will be described in the text. 

A-SC-28. Section 4.2.2, Page 4-13, Exposure Analysis. This section describes the UCLs 
that were calculated, however there is no discussion of the exposure area or 
decision units where data were averaged over. This information is necessary and a 
description of how these relate to assessment endpoints and representative 
receptors selected needs to also be connected. For example, the report should 
describe how data averaging over the entire mine (>400 acres) is sufficient for 
characterizing exposures to the ecological receptors – several of which have home 
ranges less than 1 acre. If the spatial variability within and between waste dumps 
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are similar, then averaging provides a more robust data set for statistics. However, 
if variability is high between these, then smaller decision units may be appropriate. 
Drawing 4-3 illustrates that there is variability for selenium between the waste 
dumps. Considering this, averaging data over the entire mine would result in 
underestimating exposures to receptors with small foraging areas. This discussion 
is important for the risk assessment and needs to be added.   

P4 Response (A-SC-28):  Comment noted. A discussion of the uncertainty in 
area averaging will be included in the Uncertainty section. 

Agency Response (A-SC-28): This issue is critical because of its potential 
precedence for other similar projects in the southeast Idaho Phosphate Patch. 
For that reason, the A/T considers P4’s response to be too vague. As stated 
above, averaging data over the entire mine potentially underestimates exposures 
to receptors with small foraging areas. Therefore, the uncertainty discussion 
proposed by P4 shall clearly describe the potential for understating these risks in 
some areas and shall provide a semi-quantitative estimate of the range that the 
risk could be underestimated.   

P4 Response (A-SC-28):   Agreed. Text describing the uncertainty in ecological 
hazard estimates for ecological receptors with small foraging ranges will be 
added.  Specifically, the text will describe how the hazard estimates for receptors 
with small foraging ranges would likely fall between the Tier I hazard estimates 
(calculated using maximum detected concentrations) and Tier II hazard estimates 
(calculated using area-averaged concentrations). 

A-SC-33. Sections 4.2.3, Uncertainty Factors, Pages 4-21. The LOAEL-based TRVs 
selected from USEPA’s Ecological Soil Screening Levels (EcoSSLs) should be 
the lowest bounded LOAEL for ecologically significant effects (i.e., reproduction, 
mortality, and growth) above the selected NOAEL-based TRV (which is, 
generally, either the geometric mean of the NOAELs or the highest bounded 
NOAEL below the lowest bounded LOAEL). Because of this, and only for 
EcoSSL derived toxicity factors, the LOAEL-based TRV selected may not be 
from the same study as the NOAEL. Review and modify the LOAEL-based TRVs 
accordingly. Whereas the previous comment on the TRVs may have overstated 
risks for some COPECs (for both NOAEL- and LOAEL-based hazard quotient 
estimates), this may have understated the risks for the LOAEL-based hazard 
quotients for some COPECs.   

P4 Response (A-SC-33):  Comment noted.  Please note that LOAEL-based TRVs 
were used to generate a range of HQ estimates for ecological receptors; however, 
risk management decisions for the Ballard Mine will be based on ecological HQ 
estimates calculated using NOAEL TRVs.  In addition, those HQ estimates 
calculated using LOAEL-based TRVs would change only marginally if the lowest 
bounded LOAEL above the selected NOAEL were used in place of the LOAEL 
from the same study as the selected NOAEL.  As a result, P4 doesn't believe that 
this change warrants the time and resources that would be required to implement 
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it.  However, potential uncertainties associated in the LOAEL-based HQ 
estimates related to this issue will be described in the uncertainty discussion. 

Agency Response (A-SC-33):  Risk management decisions for non-T&E species 
are often not based on NOAELs. Rather the LOAEL-based TRVs are often used 
for these, which is why it is important that the LOAELs used accurately reflect 
concentrations in peer-reviewed literature that have been shown to cause adverse 
population-level effects. Considering the risk calculation spreadsheets are all 
linked, changes to LOAELs would not require a significant effort. Revise the 
LOAEL-based TRVs to represent the lowest level where population based adverse 
effects have been documented above the NOAEL.    

P4 Response (A-SC-33):  As discussed during the bi-weekly teleconference, on 
21 April 2014, there is no State or federal guidance that specifically recommends 
the use of the ‘lowest bounded LOAEL above the selected NOAEL’ to represent a 
LOAEL-based (or High) TRV.  Please note that when the EPA Region 9 
Biological Technical Advisory Group (BTAG) (EFA West, 1998) developed Low 
(NOAEL-based) and High (LOAEL-based) TRVs, the High TRVs were selected 
from approximately the middle of the range of all sub-lethal effect levels.  As 
stated in EFA West (1998), “Hence, the high TRV is a value at which adverse 
effects have been demonstrated in at least one laboratory study and are assumed 
likely to occur in the field”.   

The rationale for this approach is that the high TRV should represent a level at 
which an adverse effect is “likely” to occur in the field.  Selecting the ‘lowest 
bounded LOAEL above the selected NOAEL’, without consideration of LOAEL’s 
magnitude relative to the selected NOAEL, may create situations where the 
NOAEL and the LOAEL are close to, or essentially, the same value.  The potential 
mammalian and avian TRVs for selenium represent examples of this phenomenon, 
as shown below. 

Mammalian Toxicity Levels: 

 NOAEL 

LOAEL 
from 

NOAEL 
study 

Lowest bounded 
LOAEL above 

the selected 
NOAEL 

 0.143 0.215 0.145 
 

Avian Toxicity Levels: 
 

 NOAEL 

LOAEL 
from 

NOAEL 
study 

Lowest 
bounded 

LOAEL above 
the selected 

NOAEL 
 0.29 0.579 0.368 
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In the case of selenium, P4 doesn’t believe that selection of the ‘lowest bounded 
LOAEL above the selected NOAEL’ will result in LOAEL-based HQs that provide 
risk managers with a meaningful indicator of environmental concentrations that 
are “likely” to be associated with adverse effects.  In such cases, we believe that 
a geometric mean of the available LOAELs, or selection of the LOAEL from the 
same study as the selected NOAEL, will provide more meaningful estimates of 
“likely” adverse effects in ecological receptors. 

A-SC-38. Section 4.3, Pages 4-25 to 4-44 and associated tables. A lot of focus is given to 
the HI estimates, however HQs for individual COPECs are well above 1 in many 
scenarios and drive the HI estimates. The HI estimates for all COPECs and for 
other subgroupings. The subgroupings are not target organ specific and are 
instead based on a particular study endpoint (e.g., growth or reproduction). The 
HIs should be summed for COPECs that act through a similar toxicological 
mechanism. If the HIs are calculated for an endpoint, such as reproduction, then it 
would make sense to provide TRVs for each COPEC that relate to that endpoint. 
For example, selenium is a known reproductive toxicant for birds and a driver for 
risk at the phosphate mines, however it is not included in reproductive HI 
estimates because a TRV for that endpoint was not provided. Considering this, the 
cumulative risk estimates for the COPECs needs to be rectified and associated 
text throughout the risk summary sections and conclusions will need to be 
updated. It is suggested that the HIs be removed from the tables and discussion 
unless there are specific metals that are known to act through a similar 
toxicological mechanism.   

P4 Response (A-SC-38):  Comment noted.  Please note that selenium is clearly 
identified as an ecological risk driver in both text and tables of Appendix A, and it 
is identified as a constituent of ecological concern (COEC) in Section 7.3 of the 
Draft RI Report.  As a result, selenium in upland soil and other media is proposed 
for evaluation in the Ballard Mine Feasibility Study (FS).  Other constituents with 
ecological HQs in excess of 1 are bolded in the ecological hazard summary 
tables, and they will also be evaluated in the Ballard Mine FS.  As a result, P4 
doesn't believe that this change warrants the time and resources that would be 
required to implement it.  

Agency Response (A-SC-38):  The HI approach used that ignores things like 
reproductive effects of selenium exposures to birds is flawed and needs to be 
corrected as mentioned in the original comment. If P4 wants to provide HIs for 
separate endpoints (e.g., growth or reproduction), then the NOAELs for each 
endpoint should be considered for each COPEC. Alternatively, and as 
recommended in the original comment, HIs should only be considered for metals 
that are known to act through similar toxicological mechanisms.   

P4 Response (A-SC-38):   Agreed.  HIs will be removed from the text and tables. 
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A-SC-40. Section 4.3.1.1, page 4-25, Amphibians. Clarify if dietary COPC exposures were 
modeled for amphibians. If not, do so. It appears that only dissolved surface water 
conditions were considered. Fully metamorphosed amphibians (2° consumers) 
have the potential to consume COPCs in their food items.   
 
P4 Response (A-SC-40):  Please note that due to the lack of relevant toxicity 
data in the peer-reviewed literature, adult amphibians and reptiles were not 
quantitatively evaluated in the ecological risk assessments. An evaluation 
conducted using ambient water quality criteria are anticipated to be protective of 
early-life stage exposures of amphibian embryos and tadpoles. 

Agency Response (A-SC-40): At the least, the uncertainty section should 
describe that dietary exposures to amphibians are not addressed in the ERA 
screening. This could result in an understatement of the actual risk to amphibians 
as literature suggests that dietary exposures represent a large fraction of the 
potential exposures to these receptors.  

P4 Response (A-SC-40):   Agreed. The uncertainty text will be revised to include 
a description of the uncertainty associated with the amphibian screening 
evaluation. 

A-SC-41. Section 5.0.  The title of this section is CONSERVATIVE IN AND 
UNCERTAINTY IN RISK ASSESMSENTS.  Strike “Conservative in and” and 
rename to “Uncertainty …”,  Not all uncertainties are conservative (prefer 
protective).  For example the EPA IRIS RfD & CSF for arsenic is widely 
acknowledged to be under protective (National Academy of Sciences 1999, 
National Academy of Sciences 2001). It’s also likely that the current cadmium 
toxicity value will be revised to recognize an increase in toxicity: 
http://cfpub.epa.gov/ncea/iris_drafts/recordisplay.cfm?deid=12180  
In addition, the statement “Extrapolation of toxicological data from animal tests is 
one of the largest sources of uncertainty in a HHRA” is false, misleading, and 
fails to acknowledge that most of the human health COPCs are based on human 
data (all radionuclides, arsenic, iron, cadmium, and selenium).  
 
P4 Response (A-SC-41):  The title of the section will be changed as suggested. 
However, we disagree that the statement “Extrapolation of toxicological data 
from animal tests is one of the largest sources of uncertainty in a HHRA” is false 
and misleading.  The oral CSF for arsenic is grossly over-conservative, as 
evidenced by the fact that risk-based screening levels for arsenic are below 
natural ambient concentrations of this metalloid in soil and groundwater.  Iron 
and selenium are essential human nutrients and are only toxic to humans when 
significantly elevated above ambient concentrations; these elements are COPCs 
for the Site based on potential ecological impacts.  Please also note that various 
toxicity values obtained from the referenced sources, including toxicity values for 
risk drivers, were derived from non-human toxicity studies. 
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Agency Response (A-SC-41):  USEPA has not updated the arsenic oral CSF in 
IRIS since 1989. Thus, it fails to account for well documented carcinogenic 
endpoints other than skin cancer and the IRIS RfD & CSF for arsenic are widely 
acknowledged to be under protective (as referenced in the two citations in the 
original comment, National Academy of Sciences 1999 and National Academy of 
Sciences 2001). Additionally, ambient levels are independent of the toxicity 
studies for arsenic. As for iron and selenium, the toxicity values for humans fully 
account for essentiality. Therefore, the original comment still needs to be 
addressed in the report revisions. 

P4 Response (A-SC-41):  The section will be renamed to "Uncertainty in Risk 
Assessment" as suggested.  The "largest source" as specified in the original 
comment will be revised to "a significant source" of uncertainty. As agreed during 
the 21 April 2014 bi-weekly teleconference, COPCs with toxicity values that were 
derived from animal studies will be summarized in the uncertainty text. 

A-SC-43. Section 5.1.2, general. Address the uncertainties involved with modeling 
exposure concentrations to ecological receptors through the food chain. For 
example, bioaccumulation factors (BAFs) are selected from EcoSSL 
documentation or primary literature (e.g.). However, BAFs are often site-specific 
(e.g., see comment on Section 4.2.1.2). Therefore, COPC concentration estimates 
for vegetation, invertebrates, small mammals, etc that are used for wildlife 
exposure models are subject to inaccuracies associated with a lack of site specific 
BAFs or site-specific concentration data. If this uncertainty is not discussed, 
readers may get the false impression that the models are a certain representation 
of reality when they are merely a rough approximation. Alternatively, the 
Respondents may choose to attain/validate site specific concentration data for 
food chain items to alleviate the above concerns.  

Secondly, please discuss the uncertainties associated with inter-species 
extrapolation of TRVs. The availability of toxicity data often make it necessary to 
use TRVs derived from studies of species different than the receptor species 
selected for a given site, introducing a level of uncertainty that is hard to quantify. 
This issue should be acknowledged in Section 5.1.2. 
 
P4 Response (A-SC-43):  Comment noted. Uncertainty about bioaccumulation 
factors will be added to the text. 

Agency Response (A-SC-43): Note that P4 did not address the second part of the 
comment, regarding uncertainties associated with interspecies extrapolation. 
Explain or revise accordingly.   

P4 Response (A-SC-43):   Uncertainty associated with inter-species 
extrapolation of TRVs will be added to the Uncertainty section. 

A-SC-54. Tables A4-4, A4-5, and A4-6. (1) Like selenium, the aquatic life criterion for 
aluminum and iron are intended for the total metals concentrations. Thus, the use 
of dissolved metals concentrations for the comparisons in these tables in incorrect. 
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Total aluminum and iron concentrations need to be added to these tables. (2) The 
water quality criterion for iron (1 mg/L) was not included and needs to be added. 
(3) Iron is not considered as a preliminary COPEC because it is noted to be an 
essential nutrient. Like other metals/metalloids (e.g., Se), it may be an essential 
nutrient but is also a potential toxicant as indicated by USEPA have a water 
quality criterion for it. The COPEC screening for iron should be based on the total 
iron concentrations relative to its water quality criterion.     

P4 Response (A-SC-54):  Please note that the surface water sampling program 
for the P4 Sites measures dissolved concentrations for all COPCs, except 
selenium, as described in the 2009/2010 Surface Water Sampling and Analysis 
Plan (MWH, 2009).  In addition, background levels were developed for dissolved 
concentrations of all COPCs in surface water, with the exception of selenium, as 
described in the Background Levels Development Technical Memorandum 
(MWH, 2013).  As a result, the available surface water data for aluminum and 
iron are expressed as dissolved concentrations.   Regarding metals/metalloids 
that have essential nutrient status, please note that the margin of safety between 
nutritionally essential concentrations of selenium and toxic concentrations of 
selenium is relatively narrow.  As a result, selenium was not screened out as a 
COPC based on its status as an essential nutrient.  However, common essential 
nutrients including calcium, iron, manganese, potassium, and sodium are only 
toxic at very high concentrations and these metals/metalloids were screened out 
as COPCs based on their status as essential nutrients. 

Agency Response (A-SC-54):  Iron is a potentially toxic metal to aquatic 
organisms and has a water quality criterion for screening. Therefore, iron in 
water cannot be removed as an essential nutrient and needs to be included in the 
screening evaluation.   

P4 Response (A-SC-54):   Agreed. Iron will be included in the surface water 
COPEC screening. 

A-SC-56. Table A4-12: The species name for tree swallow is Tachycineta bicolor not 
Iridoprocne bicolor. Please revise.  
P4 Response (A-SC-56):  Please note Iridoprocne bicolor is a synonym for the 
tree swallow. However, the table can be revised as suggested to avoid confusion 

Agency Response (A-SC-56):  The American Ornithological Union no longer 
uses the genus name Iridoprocne, so the A/T encourages the use of current 
terminology so as to reflect current practice.  

P4 Response (A-SC-56):   Agreed. The name as suggested will be used. 

A-SC-60. Table A4-16: It is not clear why some COPEC regression parameters are given as 
“NA”. For example, why are there no applicable values for the bioaccumulation 
of Se from sediment to aquatic invertebrates? Such a pathway is a large concern 
for both the health of invertebrate communities as well as for the transfer of Se 
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through the food chain. Provide the appropriate input parameters or explain why 
such parameters are NA.  
P4 Response (A-SC-60):  Please note additional uptake factors are provided in 
Table A4-15. 

Agency Response (A-SC-60): It is not clear which BAF value is being used for 
the sediment to invertebrate pathway because Table A4-16 represents the 
summary of values used and lists ‘NA’ for the aforementioned pathway. Is the 
value from the EcoSSL being used? This would be problematic, as this value is for 
soil rather than aquatic systems. Please address this issue.  

P4 Response (A-SC-60):  Agreed. Table A4-16 will be revised to indicate the 
source of uptake regression for selenium. Clarification also will be included to 
indicate that “surrogate soil to biota uptake factors” were only used when 
“sediment to biota uptake factors” were unavailable. 

A-SC-61. Tables A6-5 and A6-7: The A/T would like to note that it is curious that 
‘selenium impacts to bird reproduction’ is not an Ecological Risk Driver given the 
known sensitivity of mallards (and other oviparous organisms) to selenium 
exposure. Many readers would expect this issue to be a risk driver. Therefore, to 
provide full transparency, the documents should provide a discussion for why this 
expected result did not occur.  
 
P4 Response (A-SC-61):  Comment noted. Please note selenium is listed as a 
site-related risk driver for Mallard in Table A6-5 and A6-7. 

Agency Response (A-SC-61): The response is noted but the AT again notes that 
mallard reproduction is not listed as a “risk driver”. Given the initial comment, 
and for complete transparency, please comment on why avian reproduction upon 
Se exposure is not a risk driver in the relevant portion of the document.   

P4 Response (A-SC-61):  As discussed in P4’s current response for A-SC-38, 
HIs will be removed from the report as discussed during the 21 April 2014 bi-
weekly teleconference.  Where applicable, text also will be revised to indicate the 
potential chemical-specific adverse effects for hazard quotients that are 
significantly above one. As a result, this comment no longer warrants revision in 
the text.   

 

 



 
 
 
 
 
 
 
 
 
 
 
 
 

Agency Comments and Direction on Remaining Issues on Remedial 
Investigation Report for P4's Ballard Mine Draft 0, November 2013 

  

Transmitted to P4 on June 5, 2014 
  



 

 
UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 

REGION 10 
IDAHO OPERATIONS OFFICE 
950 West Bannock, Suite 900  

Boise, Idaho 83702 

 

 

 

 
June 5, 2014 

 
 
Rachel Roskelley 
Sr. Environmental Engineer 
Monsanto Company 
Soda Springs Operations 
1853 Highway 34 
Soda Springs, Idaho 83276 
 
Re:  A/T Comments and Direction on P4’s Remedial Investigation Report for P4's Ballard Mine 
Draft 0, November 2013 and subsequent comments and responses.  

 
Dear Ms. Roskelley, 
 
The Agencies and Tribes (A/T) have reviewed the above referenced deliverable, submitted pursuant to 
the Administrative Settlement Agreement and Order on Consent/Consent Order for Performance of 
Remedial Investigation and Feasibility Study at the Enoch, Henry, and Ballard Mine Sites in 
Southeastern Idaho (or 2009 AOC).  
  
Since submittal of the draft document, the A/T and P4 have exchanged comments and responses and 
have resolved most issues that have arisen.  Attached are comments and direction from the A/T on two 
remaining topics.   
 
If necessary, we will be available to discuss and clarify these comments during our next conference call.  
Please note that the project SOW specifies that submission of a final RI within 30 days of a meeting or 
conference to discuss these outstanding issues.  Please contact me if you have questions.  I can be 
reached at 208-378-5763 or electronically at tomten.dave@epa.gov.   
 
 
      Sincerely, 
 
      //s// 
       
      Dave Tomten 
      Remedial Project Manager 
 
 
Attachment 
 
cc:   Cary Faulk, MWH (electronic version only) 
 Vance Drain, MWH (electronic version only) 
 Mike Rowe, IDEQ – Pocatello 

Sandi Fisher, US FWS - Chubbuck 
Kelly Wright, Shoshone Bannock Tribes    

         Susan Hanson (for the tribes)  
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Talia Martin, Shoshone Bannock Tribes (electronic version only) 
 Mary Kaufman, FS – Pocatello (electronic version only) 
 Colleen O’Hara, BLM (electronic version only) 
 Eldine Stevens, BIA (electronic version only) 
 Bob Blaesing, BIA (electronic version only) 
 Tim Mosko, CH2MHill (electronic version only) 
            Charles Allbritton, EPA Records Center (electronic version only) 
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Agency Comments and Direction on Remaining Issues on Remedial Investigation Report for 
P4's Ballard Mine Draft 0, November 2013.  
 

Section 2.2.2 Ancillary Facilities.  This section provides very general information about the 
presence and historical use of slag at the P4 mine sites.  The use of slag in SE Idaho, as well as 
associated risks have been extensively studied over the years under various agreements between 
mining companies and various federal, and state agencies. These studies led to remedies and 
development of programs and processes to address risks.  Create a new section or subsection that 
more thoroughly describes the SE Idaho slag issue, including the presence and usage of slag at 
Ballard site, including where and how it was used, the amount stockpiled at Ballard, summarize 
existing information on waste characteristics of slag and relevant risks, and the processes, 
programs and agreements that have been established to address risks.  

 

A-SC-33. Sections 4.2.3, Uncertainty Factors, Pages 4-21. The LOAEL-based TRVs selected 
from USEPA’s Ecological Soil Screening Levels (EcoSSLs) should be the lowest bounded 
LOAEL for ecologically significant effects (i.e., reproduction, mortality, and growth) above the 
selected NOAEL-based TRV (which is, generally, either the geometric mean of the NOAELs or 
the highest bounded NOAEL below the lowest bounded LOAEL). Because of this, and only for 
EcoSSL derived toxicity factors, the LOAEL-based TRV selected may not be from the same 
study as the NOAEL. Review and modify the LOAEL-based TRVs accordingly. Whereas the 
previous comment on the TRVs may have overstated risks for some COPECs (for both NOAEL- 
and LOAEL-based hazard quotient estimates), this may have understated the risks for the 
LOAEL-based hazard quotients for some COPECs.  

P4 Response (A-SC-33):  Comment noted.  Please note that LOAEL-based TRVs were used to 
generate a range of HQ estimates for ecological receptors; however, risk management decisions 
for the Ballard Mine will be based on ecological HQ estimates calculated using NOAEL TRVs.  
In addition, those HQ estimates calculated using LOAEL-based TRVs would change only 
marginally if the lowest bounded LOAEL above the selected NOAEL were used in place of the 
LOAEL from the same study as the selected NOAEL.  As a result, P4 doesn't believe that this 
change warrants the time and resources that would be required to implement it.  However, 
potential uncertainties associated in the LOAEL-based HQ estimates related to this issue will be 
described in the uncertainty discussion. 

Agency Response (A-SC-33):  Risk management decisions for non-T&E species are often not 
based on NOAELs. Rather the LOAEL-based TRVs are often used for these, which is why it is 
important that the LOAELs used accurately reflect concentrations in peer-reviewed literature 
that have been shown to cause adverse population-level effects. Considering the risk calculation 
spreadsheets are all linked, changes to LOAELs would not require a significant effort. Revise the 
LOAEL-based TRVs to represent the lowest level where population based adverse effects have 
been documented above the NOAEL.  
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Follow-up Agency Response to A-SC-33:  Upon further discussion between toxicologists from 
the Agencies and supporting consultants, the response above requiring the lowest LOAEL 
remains. Exceptions may be allowed on a COPEC-basis if it is shown that the lowest LOAEL 
above the NOAEL is not based on an endpoint that could result in population based effects or 
that the test species is less relevant to the species of concern at the Ballard Mine.  



  
 
 
 
 
 

A/T Comments and Direction on Remaining Issues on P4’s Remedial 
Investigation Report for P4's Ballard Mine Draft 0, November 2013 and 

P4’s Responses to the A/T Comments,  

 

Submitted to A/T on July 8, 2014 

  



1

Cary Foulk

Subject: FW: Followup on 2 Ballard RI with issues/recommended approach
Attachments: AT Followup Comment on A-SC-33 (6-5-2014)_Response (7-8-2014).docx

From: Vance Drain [mailto:Vance.K.Drain@mwhglobal.com]  
Sent: Tuesday, July 15, 2014 7:41 AM 
To: Tomten.Dave@epamail.epa.gov; rachel.a.roskelley@monsanto.com 
Cc: Leah Wolf Martin; Bruce Narloch; Cary Folk (cfoulk@integrated‐geosolutions.com) 
Subject: FW: Followup on 2 Ballard RI with issues/recommended approach 

 
Hi Dave and Rachel, 
Please read below.  It sounds like we were going to go ahead and revise the Ballard RI report and send it along with 
these 2 final responses.  Dave I don’t know if  you want to  have your risk assessors look at that last response or not.  We 
are concentrating on getting the RI Report out by the 31st.  So please let us know ASAP. 
Thank you, 
Vance 
 

Leah Martin
Rectangle



 
Agency Comments and Direction on Remaining Issues on Remedial Investigation Report for 
P4's Ballard Mine Draft 0, November 2013.  
 

Section 2.2.2 Ancillary Facilities.  This section provides very general information about the 
presence and historical use of slag at the P4 mine sites.  The use of slag in SE Idaho, as well as 
associated risks have been extensively studied over the years under various agreements between 
mining companies and various federal, and state agencies. These studies led to remedies and 
development of programs and processes to address risks.  Create a new section or subsection that 
more thoroughly describes the SE Idaho slag issue, including the presence and usage of slag at 
Ballard site, including where and how it was used, the amount stockpiled at Ballard, summarize 
existing information on waste characteristics of slag and relevant risks, and the processes, 
programs and agreements that have been established to address risks.  

 

P4 Response:  Agreed.  A new subsection 2.2.2 will be added to the Draft Final RI Report that 
includes this information.   

 

A-SC-33. Sections 4.2.3, Uncertainty Factors, Pages 4-21. The LOAEL-based TRVs selected from 
USEPA’s Ecological Soil Screening Levels (EcoSSLs) should be the lowest bounded LOAEL 
for ecologically significant effects (i.e., reproduction, mortality, and growth) above the selected 
NOAEL-based TRV (which is, generally, either the geometric mean of the NOAELs or the 
highest bounded NOAEL below the lowest bounded LOAEL). Because of this, and only for 
EcoSSL derived toxicity factors, the LOAEL-based TRV selected may not be from the same 
study as the NOAEL. Review and modify the LOAEL-based TRVs accordingly. Whereas the 
previous comment on the TRVs may have overstated risks for some COPECs (for both NOAEL- 
and LOAEL-based hazard quotient estimates), this may have understated the risks for the 
LOAEL-based hazard quotients for some COPECs.  

P4 Response (A-SC-33):  Comment noted.  Please note that LOAEL-based TRVs were used to 
generate a range of HQ estimates for ecological receptors; however, risk management decisions 
for the Ballard Mine will be based on ecological HQ estimates calculated using NOAEL TRVs.  
In addition, those HQ estimates calculated using LOAEL-based TRVs would change only 
marginally if the lowest bounded LOAEL above the selected NOAEL were used in place of the 
LOAEL from the same study as the selected NOAEL.  As a result, P4 doesn't believe that this 
change warrants the time and resources that would be required to implement it.  However, 
potential uncertainties associated in the LOAEL-based HQ estimates related to this issue will be 
described in the uncertainty discussion. 

Agency Response (A-SC-33):  Risk management decisions for non-T&E species are often not 
based on NOAELs. Rather the LOAEL-based TRVs are often used for these, which is why it is 
important that the LOAELs used accurately reflect concentrations in peer-reviewed literature 
that have been shown to cause adverse population-level effects. Considering the risk calculation 
spreadsheets are all linked, changes to LOAELs would not require a significant effort. Revise the 
LOAEL-based TRVs to represent the lowest level where population based adverse effects have 
been documented above the NOAEL.  

Follow-up Agency Response to A-SC-33:  Upon further discussion between toxicologists from 
the Agencies and supporting consultants, the response above requiring the lowest LOAEL 
remains. Exceptions may be allowed on a COPEC-basis if it is shown that the lowest LOAEL 
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above the NOAEL is not based on an endpoint that could result in population based effects or 
that the test species is less relevant to the species of concern at the Ballard Mine.  

P4 Response (A-SC-33):  Agreed.  The lowest bounded LOAEL above the selected NOAEL, as 
presented in EcoSSL, was used when bounded LOAELs are available (refer to Table 1, below). 
For chemicals where bounded LOAELs are not available, the values presented in Table 2 
(below) were used. 

Table 1 - Lowest Bounded LOAEL above 
NOAEL 

Mammal Avian 
(mg/kg-day) 

Analyte 
Antimony 0.590 NA 
Arsenic 1.66 See Table 2 
Barium 121 NA 
Cadmium 0.909 2.37 
Chromium See Table 2 2.78 
Cobalt 10.9 7.80 
Copper 6.79 4.68 
Manganese 65.0 348 
Nickel 2.71 11.5 
Selenium 0.145 0.368 
Silver See Table 2 See Table 2 
Vanadium 5.11 0.413 

  Zinc   75.9 66.5 

Notes: 
NA - not applicable 

 

Table 2 - Proposed LOAEL for 
Chemicals without Bounded LOAELs 

Mammal Avian 
(mg/kg-day) 

Analyte 
Arsenic NA 3.55 a 
Chromium 2.82 b  NA 

  Silver   60.2 c 20.2 d 
a Lowest unbounded LOAEL (reproduction, 
growth and survival) above the NOAEL. 
b Lowest unbounded LOAEL (reproduction, 
growth and survival) above the NOAEL. 
c LOAEL that was used to develop the 
NOAEL. 
d LOAEL that was used to develop the 
NOAEL. 
 
Notes: 

NA - not applicable 
 



 
 
 
 
 
 
 
 
 
 
 
 
 

A/T Comments and Direction on Remedial Investigation Report for 
P4's Ballard Mine Draft Final Revision 1, dated July 2014  

 

Transmitted to P4 on October 29, 2014 
  



 

 
UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 

REGION 10 
IDAHO OPERATIONS OFFICE 
950 West Bannock, Suite 900  

Boise, Idaho 83702 

 

 

 

 
October 29, 2014 

 
 

Rachel Roskelley 

Sr. Environmental Engineer 

Monsanto Company 

Soda Springs Operations 

1853 Highway 34 

Soda Springs, Idaho 83276 

 

Re:  A/T Comments and Direction on Remedial Investigation Report for P4's Ballard Mine Draft 

Final Revision 1, dated July 2014.   

 

Dear Ms. Roskelley, 

 

The Agencies and Tribes (A/T) have reviewed the above referenced deliverable, submitted pursuant to 

the Administrative Settlement Agreement and Order on Consent/Consent Order for Performance of 

Remedial Investigation and Feasibility Study at the Enoch, Henry, and Ballard Mine Sites in 

Southeastern Idaho (or 2009 AOC).  

  

This document was submitted as an electronic file for A/T review prior to production of hardcopies for 

approval and recordkeeping.  As such, this version addressed the many comments that were raised and 

resolved over previous months in various comment and response documents.  Our last review identified 

several issues that must be addressed prior to production of a final report.  Final comments and direction 

from the A/T are attached.    

 

If necessary, we will be available to discuss and clarify these comments during our next conference call.  

Please contact me if you have questions.  I can be reached at 208-378-5763 or electronically at 

tomten.dave@epa.gov.   

 

 

      Sincerely, 

 

      //s// 

       

      Dave Tomten 

      Remedial Project Manager 

 

 

Attachment 

 

cc:   Vance Drain, MWH (electronic version only) 

 Cary Faulk, Integrated-Geosolutions (electronic version only) 

 Mike Rowe, IDEQ – Pocatello 

Sandi Fisher, US FWS - Chubbuck 

Kelly Wright, Shoshone Bannock Tribes     

mailto:tomten.dave@epa.gov
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         Susan Hanson (for the tribes)  

Talia Martin, Shoshone Bannock Tribes (electronic version only) 

 Mary Kaufman, FS – Pocatello (electronic version only) 

 Colleen O’Hara, BLM (electronic version only) 

 Eldine Stevens, BIA (electronic version only) 

 Bob Blaesing, BIA (electronic version only) 

 Tim Mosko, CH2MHill (electronic version only) 

            Charles Allbritton, EPA Records Center (electronic version only) 
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Remedial Investigation Report, Specific Comments 

 

ES4.5, page ES-9, 1st bullet on page. Define “Tier I”.  

Section 2.8, page 2-18, 3rd paragraph, last sentence. The statement “Neither species has been seen at 

the site to date “is too broad of a statement. Revise something to the effect of “no sightings have been 

observed by or reported to P4 to date.”  

Table 4-1. Specify dry or wet weight for vegetation screening values and results – confirm units are 

consistent. Revise accordingly.   

Table 4-1, footnote b. NRC 2005 values may correspond to feeding studies and be wet weight (as 

consumed) values.  Please confirm. 

Table 4-5, 2nd column. Add a footnote defining “Background.”   

Table 4-5, 4th column header. Revise from “Site Background Area” to “Site Background Range.” 

Table 4-8. Check number of significant figures throughout document. These values imply a level of 

precision that may not be defensible.   

Section 4.2.3, page 4-26, 1st paragraph, line 8. Define “GF/FB/GS.”  

Section 4.4.1, page 4-48, 3rd bullet, line 3. Only four surface water stations are mentioned. Should 

“five” be changed to “four?” Revise accordingly.   

Section 4.4.2, page 4-50, 3rd paragraph (last), line 5. Should “arsenic” be “antimony?” Revise 

accordingly.   

Section 4.5, page 4-53, 3rd paragraph, line 5. Insert “arsenic,” between “antimony,” and 

“molybdenum.”   

Section 4.5.1.1, page 4-55, 4th paragraph, line 5. Change to “spring of 2010 and 2012).”   

Table 4-20, page 7 of 7, column MST272. Move this column next to the MTS272, 5/14/2004 column.   

Section 5.1.5.2, page 5-13, 2nd paragraph, 5th sentence. The correct reference is probably Section 4, 

not Section 3. Revise as necessary.   

Section 5.1.5.4, page 5-21, 1st paragraph, 6th sentence. In the phrase “and if these three wells are in 

the sample hydrostratigraphic unit” did you mean to say “and if these three wells are in the same 

hydrostratigraphic unit?   

Section 5.4.4.1, page 5-41, 4th paragraph (last), line 6. Change “1.4” to “0.4.”   

Section 6.8.2, page 6-37, 4th bullet (last), line 3. Add a date to the “Chapman et al.” reference and 

include a citation in the references section.   

Section 7.2.1, page 7-4, 2nd paragraph, last sentence. The text reads, “However, given the land 

ownership and industrial nature of this site and that it has been essentially inactive since 1989, the 

potential for residential land use is unlikely to occur and P4 would consider deed restrictions and other 

institutional controls on these lands, and adjoining lands, as necessary to limit residential use.” It is not 

appropriate to discuss potential remedies in the RI report. The phase “the potential for residential land 
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use is unlikely to occur and P4 would consider deed restrictions and other institutional controls on these 

lands, and adjoining lands, as necessary to limit residential use” shall be deleted.   

Drawing 4-28. Indicate in the legend what the "inward" pointing lines represent.   

 

Appendix A Baseline Risk Assessment, General Comments 

Reporting risk estimates for human health use scenarios.  Tier 1 of the HHRA included an 

evaluation of the risks associated with exposures to radionuclides in soil for hypothetical future residents 

at the Ballard Mine. This evaluation was included per previous Agency comments that were based on 

findings of previous area-wide investigations for the Southeast Idaho Phosphate Mining Resource Area 

which indicated that elevated risks to residents from exposure to Radium-226 and its decay products in 

waste rock is likely. Although the Area-Wide Risk Management Plan (DEQ, February 2004) indicated 

that elevated risks would be expected when exposures occur over a "significantly extended period of 

time as opposed to recreational use." However, it's important for the human health risk assessment to 

provide radiological risk estimates for other potential site users (other than residential) that could be 

exposed to radionuclides. This information is necessary to determine whether remedial actions would 

be necessary to protect site users other than residents.   

 

Therefore, estimates of risk for other human health scenarios must be developed and reported for 

radiological exposrures.  These estimates may be reported in an addendum to the RI report, which will 

allow for finalizing the RI in the near term.  Under this approach, include language in the RI and risk 

assessment noting that risk estimates for other human health use scenarios have yet to be developed but 

will be addressed by providing a HHRA addendum that will include radiological risk evaluation for all 

human health exposure scenarios. 

 

 

RfD for uranium.  For non-cancer health effects from Uranium; P4 should use the MCL RfD rather 

than the IRIS RfD (see attached memo). 

 

 

Appendix A Baseline Risk Assessment, Specific Comments 

Section 2.1, page 2-2, 2nd bullet on page. The text states “Uncertainties in toxicological measures and 

exposure assessment are often assumed to be greater than uncertainties in environmental analytical data; 

thus, they are assumed to have a more significant effect on the uncertainty of the risk assessment.” This 

varies widely, depending on the compound, but is relatively low for radionuclides and is likely to 

underestimate toxicity for arsenic.  General statements like this are misleading should be removed.    

 

Section 3.4.1.1, and Table A3-30.  Table A3-30 lists a U-238 activity concentration of 29.2 pCi/g in 

upland soil, corresponding to the maximum uranium concentration of 87.1 mg/kg.  The risk to the 

hypothetical future resident is listed as 5.4E-05.  This number was derived using the U-238+D 

PRG.  The A/T-proposed method was based on estimating the activity concentration of Ra-226, 

assuming secular equilibrium with U-238.  Using this estimate and the previous residential soil Ra-
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226+D PRG (1.24E-02 pCi/g), the risk from Ra-226 and its decay products would be 2E-03.  The risk is 

driven by external exposure and produce consumption. 

 

The Ra-226+D residential soil PRG currently listed on the radionuclide PRG site is 1.02 E-02 

pCi/g.  Using this value, the risk is slightly greater at 3E-03. Using the upland soil uranium 95%UCL of 

38.3 mg/kg, the radium risk drops to 1E-03. 

 

The proposed method also assumes 1.25 pCi/L Rn-222 in indoor air for each pCi/L Ra-226 in soil, so 

the estimated Rn-222 indoor air activity concentration would be 36.5 pCi/L based on the maximum 

uranium concentration, or 16 pCi/L based on the 95% UCL. 

 

Please revise the radiological risk estimates for the hypothetical future residential receptor based on an 

estimate of Ra-226 activity, and check to make sure the current PRGs are used with this method. 

Section 6.1.2, page 6-7. The bullet discussing the uncertainty in the risk estimation for amphibians 

should be modified. Most the discussion correctly focuses on the underestimation of exposure (and risk) 

due to the lack of criteria that account for the uptake through food items. Then, there is a sentence that 

says, “However, because the comparison of measured COPECs in surface water to water quality criteria 

is based on chronic aquatic life criteria, the hazard estimates calculated for amphibians is therefore 

expected to be protective of both acute and chronic effects to amphibians.” This is not accurate as the 

water quality criterion for selenium does not address the exposure through food items. Therefore, this 

sentence should be removed from the discussion.   

Table A4-16 (follow-up to previous comment (A-SC-60). In response to the previous comment, a 

footnote was added to Table A4-16 about the sediment-to-biota uptake factors.  Also, a bullet was added 

to the uncertainty section of the text stating "Concentrations of COPECs in biotic media were 

estimated using available BAFs when site-specific biota concentrations were not available, as described 

in Section 4.2.2.  Uncertainty is associated with using BAFs obtained from primary literature because 

the data used to derive those BAFs could be obtained from sites with different environmental conditions 

than the Ballard Sites."  However, the soil pathway is so much different than the aquatic pathway that 

soil BAFs would likely underestimate sediment BAFs, the degree to which, we don't know.  If the BAFs 

are around 1.0 from soil lit/EcoSSL, then it is warranted to at least state something about this pathway 

effect (in addition to the site-specific effect that was put in the RTC). P4 may be underestimating Se 

levels in food items if soils BAFs are being used in place of sediment BAFs (and looking at Table A4-

16, it is not apparent what BAFs were used for the dietary exposure models). Add a statement to the 

uncertainty section about pathway issues/effects when using soil-to-biota BAFs in place of sediment-to-

biota BAFs.  
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Editorial Comments 

The document should be reviewed by a technical editor before reissuing. Below are several editorial 

comments previously provided by the A/T that must be addressed. 

Editorial Comments 

Section Page Paragraph Line Agency Comment 

General Comments 

Be consistent on capitalizing mines when introducing a list such as Ballard, Henry and Enoch Valley mines or Ballard, Henry and Enoch Valley Mines. 

Be consistent on whether the word data is singular or plural. For the most part the document treats it as plural. 

Change “screening level(s) and background” to “screening and background levels.” 

Specific Comments 

ES.3 ES-2 2 3 Change to “voluntarily conducted a.” 

ES.3 ES-2 2 4 Change “Tribe” to “Tribes.” 

ES.4 ES-3 1 1 Change to “findings.” 

ES4.1 ES-3 3 (last) Sentence 8 Revise the sentence “Similarly, riparian soils . . .” as it reads awkwardly. 

ES4.1 ES-4 1 (partial) 1 Change to “along.” 

ES4.2 ES-4 2 4 Change “constituents” to “contaminants.” 

ES4.3 ES-7 1 10 Change to “mallard.” 

ES4.4 ES-8 2 2 Delete the comma after “Although.” 

ES4.4 ES-8 2 3 Insert “(Table ES-3)” after “selenium.” 

Acronyms 

and 

Abbreviation

s 

X COPEC  Change to “Contaminant of Potential Ecological Concern” to be consistent with COC and COPC. 

1.0 1-1 1 7 Change “State” to “States” for both occurrences in this line. 

1.2 1-4 Section 2.0 4 Change the semi-colon after “surface water hydrology” to a comma for consistency. 

1.2 1-4 Section 3.0  Delete the extra period at the end. 

Table 1-1 1-6 Footnote (4) 1 Change to “captured.” 

2.2.2 2-3 1 5 Insert “industrial” between “on” and “plant.” 

2.2.4 2-6 Bullet 9  Italicize “Amelanchier alnifolia.” 

2.2.4 2-6 Bullet 11  Change to “aspen.” 

2.2.4 2-6 5 (last) 4 Should “MWD090” be “MWD080?” Change accordingly. 

2.3 2-7 2  Change “metrological” to “meteorological” in both occurrences in this paragraph. 

2.4.2 2-11 2 (last) 6 Insert “is” between “that” and “often.” 

2.5 2-12 2 (last) 3 Insert “the” between “of” and “area.” 

2.5 2-15 1 (partial)  Bold “Drawing 2-2” and “Drawing 2-3” wherever they occur in this paragraph. 

2.5 2-15 1 (partial) 1 Change to “Drawing 2-2.” 

2.5 2-15 1 (partial) 5 Change to “Henry and Enoch Valley mines).” 

Footnote 2-15   There is no “Drawing 2-5.” Revise accordingly. 
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Editorial Comments 

Section Page Paragraph Line Agency Comment 

2.7 2-16 2 4 Insert “sections of” between “losing” and “streams.” 

2.9 2-19 1 2 Change to “adjacent federal/state lands.” 

2.11.1 2-21 5 2 Bold “Table 2-4.” 

2.11.1 2-22 1 (partial) 3 Bold “Figure 2-2.” 

Figure 2-3 2-23   The column headings appear to be missing. Revise accordingly. 

2.11.2 2-28 Bullet 4  Shouldn’t the range be concentrations and not percentages? Change accordingly. 

2.11.2 2-31 1 8 (last) Change “finding” to “findings.” 

2.11.2 2-32 3 5 Should “MMD091” be “MWD091?” Change accordingly. 

2.11.2 2-33 2 5 Change “Rasmussen Ridge Mine” to “South Rasmussen Mine.” 

3.3.2 3-7 Bullet 2 (last) 5 Should this be “(MWH, 2010c)?” Revise accordingly. 

3.6 3-12 1 & Bullet 2 1 Table 3-3 identifies 27 sites. Revise accordingly. 

3.7.1 3-13 1 1 Change “has” to “have” for subject-verb agreement. 

3.7.2 3-14 1 4 Delete “are” to read “. . . 29 monitoring locations considered part . . .” 

3.7.2 3-14 2 8 Change “thirteen” to “fourteen.” 

3.7.4 3-20 1 2 Delete “that” to read “. . . COPCs, and the data are presented . . .” 

3.7.5 3-20 1 2 
Change to “. . . used to evaluate aquifer monitored responses to precipitation/infiltration 

events, and ultimately how wells and aquifers may be interconnected.” 

3.8.4.1 3-22 Bullet 1   Change “feed lot” to “feedlot” for both occurrences in this bullet. 

4.0 4-1 2 4 Insert “in” between “used” and “the.” 

4.0 4-1 2 5 Insert a comma between “Ballard Mine)” and “the.” 

4.1.2 4-8 3 8 Change “or” to “of.” 

4.1.2 4-8 4 3 Delete the second “are” to read “. . . not only are they elevated . . .” 

Table 4-5 4-9 
8TH Column 

heading 
 Delete the extra opening bracket from “[[n] > **.” 

4.1.4 4-13 1 7 Insert “in riparian soils” between “exceedances” and “of.” 

4.1.5 4-16 1 1 Change “MWD091” to “MWD081.” 

4.1.5 4-16 Bullet 4 1 Change “soils” to “soil.” 

4.1.5 4-17 2 11 Insert a comma between “magnitude” and “may.” 

4.1.5 4-17 Bullet 4 (last) 1 Change to “. . . 6.2 mg/kg in samples collected . . .” 

4.1.6 4-19 Bullet 5 2 Change “spring” to “springs.” 

4.1.6 4-19 1 2 Change “has” to “have” for subject-verb agreement. 

4.1.6 4-20 1 3 Change “appear” to “appears” for subject-verb agreement. 

4.1.6 4-20 1 12 Change “have” to “has” for subject-verb agreement. 

4.2.3 4-24 
Bullet 4 

(SHRUBS) 
3 

Delete “e.” 

 

Insert “experimental planting” between “USFS” and “plots.” 
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Editorial Comments 

Section Page Paragraph Line Agency Comment 

4.2.3 4-25 2 1 Change to “background and screening levels.” 

4.2.3 4-26 Bullet 4  3 Change “grass/form” to “grass/forb.” 

4.2.3 4-29 1 3 Change to “Table 4-9*.” 

Table 4-13 4-31 Footnotes  Format letters (e.g., “J”, “J-“) similar to Table 4-12. 

4.2.4 4-32 Bullet 3 Sentence 1 
Change to “. . . half of the springs; in nearly all of the dump seeps and ponds; and in two of the 

16 stream stations.” 

4.2.5 4-33 Bullet 7 2 Change “spring” to “springs.” 

4.2.5 4-34 1 1 Unbold the comma. 

4.3.1 4-35 1 3 Change to “four analytes.” 

4.3.1 4-36 2 1 Change to “. . . spring (peak flow) and fall (low flow) events.” 

4.3.1 4-39 Bullet 2 4 Change “MST012” to “MSP012.” 

4.3.2 4-39 1 12 
Change to”. . . South Maybe mines, Lanes Creek Mine, Rasmussen Ridge mines, and Dry Valley 

Mine.” 

4.3.2 4-40 1 (partial) 2 & 3 Insert “to” between “extended” and “MST232.” 

4.3.5 4-45 Bullet 2 2 Change to “. . . manganese, molybdenum, thallium, and vanadium primarily . . .” 

4.3.5 4-45 Bullet 4 2 Change “exceed” to “exceeds” for subject-verb agreement. 

4.4.1 4-47 Bullet 2 Sentence 5 

Change to “However, only three of the 13 sediment samples collected at stream stations 

(MST067, MST092, and MST095) exceed the screening and background levels; whereas, the 

majority of sediment samples collected from ponds, seeps, and springs exceed the screening 

and background levels.” 

4.4.1 4-48 Bullet 1 1 Change “ranges” to “range” for subject-verb agreement. 

4.4.1 4-48 Bullet 2 6 (last) Change “62.1” to “62.2” according to Table 4-21 

4.4.1 4-48 Bullet 3 1 Delete the comma after “pond.” 

     

4.4.1 4-48 Bullet 3 3 Change “springs/dump seeps are” to “at springs and dump seeps are.” 

4.4.2 4-49 3 1 It looks like “MWD091” should be “MWD081.” Revise accordingly. 

4.4.2 4-49 3 2 Change “river” to “River.” 

4.4.2 4-49 3 13 Change “five” to “six.” 

4.4.2 4-50 Bullet 1 2 Delete “at.” 

4.4.2 4-50 Bullet 3 3 Change to “. . . sediment decreased from 8.8 mg/kg at MST067 to <0.5 mg/kg at MST066.” 

4.4.2 4-50 Bullet 6 Sentence 1 Change to “The vanadium concentration for the sediment sample collected. . .” 

4.4.2 4-50 Bullet 6 3 Change to “. . . 198 mg/kg at MST067 . . .” 

4.4.2 4-51 Bullet 4 4 Delete the closing parenthesis after “2 mg/kg.” 

4.5.1.1 4-55 2 4 Add a closing parenthesis after “0.004 mg/L.” 

4.5.1.1 4-56 5 (last) 4 Add a comma after “i.e.” 

4.5.1.1 4-58 1 (partial) 4 Delete the comma after “location.” 

4.5.2 4-61 3 5 Delete “the” after (e.g.,.” 
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Editorial Comments 

Section Page Paragraph Line Agency Comment 

4.5.2 4-62 2 1 Change to “. . . groundwater exceed the groundwater . . .” 

4.5.2 4-62 2 6 Insert “mg/L” after “5.75.” 

4.5.2 4-63 3 7 Insert “in” between “shown” and “the.” 

Table 4-25 4-69 Footnote  Define “EDA.” 

4.5.4 4-69 2 2 
Insert “of selenite” after “mg/L.” 

Insert “(Se(IV))” between “selenite” and “field.” 

4.5.4 4-69 2 8 (last) Insert a space between “1.5” and “NTU.” 

4.5.4 4-70 1 3 (last) Insert “(Se(VI))” between “selenate” and “or.” 

4.5.6 4-71 1 Sentence 2 Reword as this sentence reads awkwardly. 

4.5.6 4-72 2 7 Insert “well” between “individual” and “is.” 

4.5.6 4-72 3 (last) 1 Change “well” to “wells.” 

Figure 4-8 4-73 Title  Change “Well” to “Wells.” 

4.6.1.2 4-80 3 Sentence 4 Delete as this sentence is a repeat of the previous sentence. 

5.1 5-1 3 (last) 10 (last) Delete “and” following “groundwater.” 

5.1.4.1 5-6 1 Sentence 3 
Change to “Flows in both the local and intermediate flow systems are generally considered 

shallow systems as opposed . . .” 

5.1.4.2 5-7 2 Sentence 4 Change to “Typically, mining practices result in external waste rock being placed on . . .” 

5.1.4.2 5-9 4 1 Delete the underlining. 

5.1.4.2 5-9 5 1 Change “that” to “than.” 

5.1.4.2 5-9 5 4 Change “Similarity” to “Similarly.” 

5.1.5.2 5-11 1 6 Change to “layers often.” 

5.1.5.2 5-13 4 6 (last) Should “north” be inserted between “west and” and “(Drawing 2-2)?” Revise accordingly. 

5.1.5.2 5-14 4 (last) 9 “Overlying” is probably more appropriate here than “overlaying.” Revise accordingly. 

5.1.5.2 5-14 4 (last) 11 Change “is” to “are” for subject-verb agreement. 

5.1.5.2 5-14 4 (last) 12 Change “suggest” to “suggesting.” 

5.1.5.3 5-16 1 2 Some word(s) need to be inserted after “concern.” Perhaps “with the.” 

5.1.5.3 5-16 1 13 Change “is” to “in.” 

5.1.5.3 5-16 1 19 Delete the first “of” to read “. . . were only logged in one of the . . .” 

5.1.5.4 5-18 2 6 
The phrase “the westward with a possible southward component” should read “the west with a 

possible southward component.” Revise accordingly. 

5.1.5.4 5-21 1 18 “Overlying” is probably more appropriate here than “overlaying.” Revise accordingly. 

5.1.6.1 5-26 2 3 Change “Drawing 2-2” to “Drawing 3-2.” 

5.2 5-27 1 6 Delete the comma after “often.” 

5.3.2 5-28 4 6 Usually MNA is “monitored natural attenuation?” Change accordingly. 

5.4.2 5-34 4 (last)  
Change “State Lands Creek” to “State Land Creek” in the three occurrences in this paragraph 

and subsequent occurrences. 

5.4.3 5-38 3 (last) 4 (last) Delete “is.” 
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Editorial Comments 

Section Page Paragraph Line Agency Comment 

5.4.4 5-39 1 8 Change “them” to “the.” 

5.4.4 5-39 2 (last) 1 Delete “is” after “Arsenic.” 

5.4.4.1 5-43 4 5 Delete “are” to read “. . . or less may not . . .” 

Table 5-5 5-45 Footnotes  

What has been footnoted with an “*?” Reconcile. 

 

Change “measure” to “measured.”  

5.4.4.3 5-48 1 4 Change “Drawings” to “Drawing.” 

5.4.4.3 5-48 2 Sentence 3 
Change to “Selenium concentrations in the spring of 2009 are approximately ten-fold of the 

previous average.” 

6.1 6-3 1 (partial) 4 Unbold the closing parenthesis. 

6.1 6-3 2 6 Change to “97.5% UCL;.” 

6.1 6-3 2 11  Add a comma after “(e.g.” 

6.2 6-4 1 (partial) 8 Italicize “Microtus longicaudus.” 

6.2 6-4 1 (partial) 11 Change to “herodias.” 

6.2 6-4 2 4 Change to “Health.” 

6.2 6-4 3 (last) 2 Change to “canadensis.” 

6.3 6-6 1 (partial) 6 Change to “taurus.” 

6.3 6-6 2 Sentence 2 Change to “The Ballard Mine has in part re-vegetated with portions containing ample . . .” 

6.6.1.3 6-23 
4 (Deer 

Mouse) 
Sentence 2 Change to “Antimony exceeded the background Tier I hazard estimate of 10.” 

6.8.1 6-33 3 1 Change “Sites” to “Site.” 

6.8.1 6-34 Bullet 3 8 Change “the” to “they” to read “. . . however, they do not accurately . . .” 

6.8.1 6-35 Bullet 2 3 Change to “. . . the calculated ecological risks . . .” 

6.8.2 6-37 Bullet 4 (last) 8 Insert “for” between “quantification” and “adult.” 

6.9.1 6-38 1 11 Delete one of the two “risk drivers.” 

6.9.4 6-40 1 15 (last) Add a comma after “selenium.” 

7.2.1 7-4 2 4 Change to “1,2,4-trimethylbenzene.” 

7.2.1 7-4 3 2 Delete “t.” 

7.2.5 7-7 1 4 Insert “in” between “analytes” and “surface.” 

7.2.7 7-10 Bullet 1  Add a period to the end of the bullet. 

7.2.7 7-10 1 9 Delete “was detected.” 

7.2.8 7-11 2 3 Delete the comma after “range.” 

7.3 7-13 4 2 
The phrase “potential hazards posed to environment via ecological receptors” is confusing. 

Reword. 

7.4 7-14 Title  “ADDITIONAL RI RECOMMENDATIONS” should be Section “7.5.” Revise. 

Drawing 2-2  Legend  Change “Meadue” to “Meade.” 
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Editorial Comments 

Section Page Paragraph Line Agency Comment 

Table 6-23    Include in the footnotes that bold indicates an exceedance. 

Table 7-4    Include in the footnotes that bold indicates an exceedance. 

Appendix A 

4.3.2 4-31 1 1 Change “Tier II human ecological hazard estimates” to “Tier II ecological hazard estimates.” 
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July 10, 2008 
 
 
Reply to:  stifelman.marc@epa.gov  
 
 
MEMORANDUM 
 
 
Subject: Recommended toxicity value for uranium, noncancer endpoint for the 
  Eastern Michaud Flats Site 
 
From:  Marc Stifelman, Office of Environmental Assessment 
   
To:  Kira Lynch, Office of Environmental Cleanup 
 
Cc:  Mike Cox, Office of Environmental Assessment 
  Rick Poeton, Office of Environmental Assessment 
  Jean Zodrow, Office of Environmental Assessment 
  Carla Fisher, Office of Air Waste And Toxics 
   

 
 
This memo recommends using the Reference Dose (RfD) developed by the Office of 

Water for the Maximum Contaminant Level (MCL) for uranium in the human health risk 
assessment for the Upper Columbia River site  in place of the RfD developed by Integrated Risk 
Information System (IRIS) for soluble salts of uranium (2000; U.S. Environmental Protection 
Agency & U.S. Geological Survey, 2000).  Both RfDs are based on (noncancer) kidney toxicity. 

 
Generally, human health toxicity values are selected from a recommended hierarchy of 

sources, where the preferred source is EPA’s Integrated Risk Information System (Cook, 2003).  
However, application of the hierarchy is flexible and suggests criteria useful to select among 
different sources of toxicity values (Cook, 2003; Farland, 1993; U.S. Environmental Protection 
Agency, 1989b). 

1200 Sixth Avenue 
Suite 900 
Mail Stop: OEA-095 
Seattle, Washington 98101 
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Excerpt from (Cook, 2003; Farland, 1993): 
 

“...IRIS is not the only source of toxicology information, and in some cases more recent, 
credible and relevant data may come to the Agency’s attention.  In particular, 
toxicological information other than that in IRIS may be brought to the Agency by 
outside parties.  Such information should be considered along with the data in IRIS in 
selecting toxicological values; ultimately, the Agency should evaluate risk based upon its 
best scientific judgment and consider all credible and relevant information available to 
it.” 
 
“Priority should be given to those sources of information that are the most current, the 
basis for which is transparent and publicly available, and which have been peer 
reviewed.” 
 
 
The IRIS RfD for soluble salts of uranium is based on what is probably the first uranium 

toxicity study, conducted as part of the Manhattan Project to provide information to inform 
occupational safety of workers handing uranium (cited by IRIS as Maynard and Hodges, 1943) 
(U.S. Environmental Protection Agency, 1989a; Voegtlin & Hodge, 1949).  The IRIS profile has 
not been revised since 1989.  In 2002, the IRIS program conducted a literature review for 
uranium which indentified new relevant studies and concluded that, “The literature published 
since the oral RfD for soluble uranium salts was derived (1989) contains study data that could 
potentially produce a change in the RfD.” (Agency for Toxic Substances and Disease Registry, 
1999; Gilman et al, 1998a; Gilman et al, 1998b; Gilman et al, 1998c; U.S. Environmental 
Protection Agency, 2002).  These same studies were used by the Office of Drinking Water to 
prepare a uranium RfD for the revised MCL as part of a transparent, public, peer-reviewed 
process using up to date risk assessment methods (2000; U.S. Environmental Protection Agency 
& U.S. Geological Survey, 2000).   

 
 

Summary of U.S. Environmental Protection Agency Uranium Reference Doses 
 
 

EPA Source Link to Profiles Reference 
Dose 
(mg/kg-day) 

Target 
Organ 

Critical Study 

IRIS http://www.epa.gov/iris/subst/0421.htm 0.003 Kidney (Voegtlin & 
Hodge, 1949) 

     
Office of 
Ground Water 
and Drinking 
Water 

http://www.epa.gov/OGWDW/radionuclide
s/pdfs/regulation_radionuclides_rulemakin
g_techsupportdoc.pdf 
 
http://www.epa.gov/EPA-
WATER/2000/December/Day-
07/w30421.htm 
 

0.0006 Kidney (Gilman et al, 
1998a; Gilman et 
al, 1998b; Gilman 
et al, 1998c) 
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Leah Wolf Martin

From: Leah Wolf Martin <lwolfmartin@yahoo.com>
Sent: Wednesday, October 15, 2014 11:01 AM
To: Tomten, Dave; 1007903@portal.mwhglobal.com; Bruce Hope; 

Bruce.A.Narloch@us.mwhglobal.com; Bruce Olenick; Cary Foulk (cfoulk@integrated-
geosolutions.com); Celeste Christensen; Colleen O'Hara-Epperly; Eldine Stevens; Emily 
Yeager; Gary Billman; Jeff Cundick; Jeff Schut; jeffrey.fromm@deq.idaho.gov; Wallace, 
Joe; Kelly Wright; Edmond, Lorraine; Mary Kauffman; Michael Rowe; RACHEL 
ROSKELLEY; Randy Vranes; randy.j.white@monsanto.com; robert.blaesing@bia.gov; 
Sandi Fisher; Shephard, Burt; Sherri A Clark; Stifelman, Marc; susanh@ida.net; 
tamartin@sbtribes.com; Tim Mosko; Trina Burgin; Vance Drain

Subject: Re: A/T final comments on Ballard RI report
Attachments: P4 Response to AT 092914 Comments Ballard RI (10-15-14).pdf

Dave - 
 
Per Vance and Rachel, please find attached responses to the A/T's comments (RTCs) on the Draft Final Ballard RI Report.  We have 
revised the Ballard RI Report to address the editorial comments and are in the process of revising risk assessment tables and text.  We 
will wait to produce the final hard copies and electronic version pending A/T review of these RTCs.  But given the previous emails and 
discussions regarding the risk assessment comments and responses, we wouldn't anticipate further comments. 
 
Let us know if you have any questions. 
 
Regards, 
 
Leah 
 
Leah Wolf Martin, P.E., P.G. 
lwolfmartin@yahoo.com 
(303) 475-1135 (cell - preferred) 
(970) 736-2319 (office) 
 

From: "Tomten, Dave" <Tomten.Dave@epa.gov> 
To: "1007903@portal.mwhglobal.com" <1007903@portal.mwhglobal.com>; Bruce Hope <Bruce.Hope@ch2m.com>; 
"Bruce.A.Narloch@us.mwhglobal.com" <Bruce.A.Narloch@us.mwhglobal.com>; Bruce Olenick 
<Bruce.Olenick@deq.idaho.gov>; "Cary Foulk (cfoulk@integrated-geosolutions.com)" <cfoulk@integrated-
geosolutions.com>; Celeste Christensen <Celeste.J.Christensen@us.mwhglobal.com>; Colleen O'Hara-Epperly 
<cepperly@blm.gov>; "Tomten, Dave" <Tomten.Dave@epa.gov>; Eldine Stevens <eldine.stevens@bia.gov>; Emily 
Yeager <emily.yeager@us.mwhglobal.com>; Gary Billman <gbillman@idl.idaho.gov>; Jeff Cundick <jcundick@blm.gov>; 
Jeff Schut <jschut@gravityenv.com>; "jeffrey.fromm@deq.idaho.gov" <jeffrey.fromm@deq.idaho.gov>; "Wallace, Joe" 
<Wallace.Joe@epa.gov>; Kelly Wright <kwright@sbtribes.com>; Leah Wolf Martin <lwolfmartin@yahoo.com>; "Edmond, 
Lorraine" <Edmond.Lorraine@epa.gov>; Mary Kauffman <mkauffman@fs.fed.us>; Michael Rowe 
<Michael.Rowe@deq.idaho.gov>; RACHEL ROSKELLEY <rachel.a.roskelley@monsanto.com>; Randy Vranes 
<randy.k.vranes@monsanto.com>; "randy.j.white@monsanto.com" <randy.j.white@monsanto.com>; 
"robert.blaesing@bia.gov" <robert.blaesing@bia.gov>; Sandi Fisher <sandi_fisher@fws.gov>; "Shephard, Burt" 
<Shephard.Burt@epa.gov>; Sherri A Clark <sherriaclark@fs.fed.us>; "Stifelman, Marc" <Stifelman.Marc@epa.gov>; 
"susanh@ida.net" <susanh@ida.net>; "tamartin@sbtribes.com" <tamartin@sbtribes.com>; Tim Mosko 
<tmosko@ch2m.com>; Trina Burgin <Trina.Burgin@deq.idaho.gov>; Vance Drain <Vance.K.Drain@us.mwhglobal.com> 
Sent: Monday, September 29, 2014 12:22 PM 
Subject: A/T final comments on Ballard RI report 
 
Rachel, all – 
Attached are A/T comments on the draft final version of the Ballard RI report.  The draft final version 
was submitted electronically for review prior to production of hardcopies.  In our review we identified a 
couple of additional issues requiring changes to the document.  The most significant of these have 

Leah Martin
Rectangle
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already been discussed.  We will be available for discuss any of these during our next call.  A 
hardcopy of the comments is forthcoming.  
Dave 
  
  
_____________________ 
Dave Tomten 
EPA Region 10 
950 W. Bannock Street 
Suite 900 
Boise, Idaho 83702 
  
208-378-5763 
tomten.dave@epa.gov 
  
 



P4 Responses to A/T Comments dated September 29, 2014 
on the 

Remedial Investigation Report for P4's Ballard Mine Draft Final Revision 1, July 2014  
 
 
Remedial Investigation Report, Specific Comments 
 
SC-1 ES4.5, page ES-9, 1st bullet on page. Define “Tier I”.  
 

P4 Response (SC-1):  Tier I now are defined in Section ES4.5 as the “screening HHRA.” 
 
SC-2 Section 2.8, page 2-18, 3rd paragraph, last sentence. The statement “Neither species 

has been seen at the site to date “is too broad of a statement. Revise something to the 
effect of “no sightings have been observed by or reported to P4 to date.”  
 
P4 Response (SC-2):  The text has been revised as suggested. 

 
SC-3 Table 4-1. Specify dry or wet weight for vegetation screening values and results – 

confirm units are consistent. Revise accordingly.  
 

P4 Response (SC-3):  Vegetation screening values are derived from Table 2-1 of the 
Mineral Tolerance Document (NRC, 2005) which states that MTLs of minerals in animal 
feed of animals are presented in mg/kg or % of the DM (dry matter).  Consequently, 
vegetation screening values and vegetation data are all presented in dry weight.  ‘Dry 
weight’ has been specified for vegetation screening values in Table 4-1. 

 
SC-4 Table 4-1, footnote b. NRC 2005 values may correspond to feeding studies and be wet 

weight (as consumed) values. Please confirm.  
 

P4 Response (SC-4):  Please see response to Comment SC-3.   
 
SC-5 Table 4-5, 2nd column. Add a footnote defining “Background.”  
 

P4 Response (SC-5):  A footnote defining “Bckgrnd” as “background level” has been 
included in Table 4-5 as well as Tables 4-8, 4-11, 4-15 and 4-21.  It is already defined in 
Table 4-17.   

 
SC-6 Table 4-5, 4th column header.  Revise from “Site Background Area” to “Site 

Background Range.”  
 

P4 Response (SC-6):  The column header has been revised to “Site Background” to be 
consistent with the other columns of summary tables within the report.  The title of Table 
4-5 and the other summary tables within Section 4.0 identify that the table contains 
sampling concentration ranges. 
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SC-7 Table 4-8. Check number of significant figures throughout document. These values 

imply a level of precision that may not be defensible.  
 

P4 Response (SC-7):  Three significant figures are often used in the Report tables for 
calculated data (e.g., calculated background values based on the 95% USL).  However, 
the number of significant figures as well as the precision for individual analyses is based 
on the laboratory reports.  Depending on the analysis, laboratories will report more or 
less significant figures (e.g., dilutions can result in lower precision data).  Table 4-8 will 
be checked to ensure reported values are consistent with the database.    

 
SC-8 Section 4.2.3, page 4-26, 1st paragraph, line 8. Define “GF/FB/GS.”  

 
P4 Response (SC-8):  This acronym has been removed from text as grass and forb 
samples are already listed in the paragraph. 

 
SC-9 Section 4.4.1, page 4-48, 3rd bullet, line 3. Only four surface water stations are 

mentioned.  Should “five” be changed to “four?” Revise accordingly.  
 

P4 Response (SC-9):  The text has been revised to “four.” 
 
SC-10 Section 4.4.2, page 4-50, 3rd paragraph (last), line 5. Should “arsenic” be “antimony?” 

Revise accordingly.  
 

P4 Response (SC-10):  The text has been revised to remove “arsenic” and include 
“antimony.” 

 
SC-11 Section 4.5, page 4-53, 3rd paragraph, line 5. Insert “arsenic,” between “antimony,” 

and “molybdenum.”  
 

P4 Response (SC-11):  The text has been revised as indicated in the comment. 
 
SC-12 Section 4.5.1.1, page 4-55, 4th paragraph, line 5. Change to “spring of 2010 and 

2012).”  
 

P4 Response (SC-12):  The text has been revised as indicated in the comment. 
 
SC-13 Table 4-20, page 7 of 7, column MST272. Move this column next to the MTS272, 

5/14/2004 column.  
 

P4 Response (SC-13):  The table has been revised as indicated in the comment.   
 
SC-14 Section 5.1.5.2, page 5-13, 2nd paragraph, 5th sentence. The correct reference is 

probably Section 4, not Section 3. Revise as necessary.  
 

P4 Response (SC-14):  The text has been revised to reference Section 4.0.   
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SC-15 Section 5.1.5.4, page 5-21, 1st paragraph, 6th sentence. In the phrase “…and if these 

three wells are in the sample hydrostratigraphic unit…” did you mean to say “…and if 
these three wells are in the same hydrostratigraphic unit…?  

 
P4 Response (SC-15):  The text has been revised to state the “…the same 
hydrostratigraphic unit.” 

 
SC-16 Section 5.4.4.1, page 5-41, 4th paragraph (last), line 6. Change “1.4” to “0.4.”  
 

P4 Response (SC-16):  The text has been revised as indicated in the comment. 
 
SC-17 Section 6.8.2, page 6-37, 4th bullet (last), line 3. Add a date to the “Chapman et al.” 

reference and include a citation in the references section.  
 

P4 Response (SC-17): Line 3 of Section 6.8.2, page 6-37, 4th bullet (last) has been 
revised to include a date as follows: “Chapman et al., 2010.”  The following full 
reference citation has been added to the references section: 
 
Chapman, P.M., Adams, W.J., Brooks, M.L.,  Delos, C.G., Luoma, S.N., Maher, W.A., 
Ohlendorf, H.M., Presser, T.S., and Shaw, D.P. 2010. Ecological Assessment of Selenium 
in the Aquatic Environment. A SETAC Pellston Workshop. Pensacola (FL): SETAC. 

 
SC-18 Section 7.2.1, page 7-4, 2nd paragraph, last sentence. The text reads, “However, given 

the land ownership and industrial nature of this site and that it has been essentially 
inactive since 1989, the potential for residential land use is unlikely to occur and P4 
would consider deed restrictions and other institutional controls on these lands, and 
adjoining lands, as necessary to limit residential use.” It is not appropriate to discuss 
potential remedies in the RI report. The phase “the potential for residential land use is 
unlikely to occur and P4 would consider deed restrictions and other institutional controls 
on these lands, and adjoining lands, as necessary to limit residential use” shall be deleted.  

 
P4 Response (SC-18):  This paragraph was edited in the Draft Final Version 1 of the 
report per the response provide in P4’s March 7, 2014 response to comments SC-123 
and SC-124 as provided below.  However, the text has been revised to state that “the 
potential or residential land use is unlikely to occur.”  
 
Section 7.2.1, page 7-4, 2nd paragraph, line 6. Given that the Ballard Shop is on private 
property without existing covenants, the phrase “. . . the potential for residential land use 
will not occur . . .” should be revised to read something to the effect of “. . . the potential 
for residential land use is unlikely . . .”  

P4 Response (SC-123):  Commented noted. The text has been revised as suggested. 
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Section 7.2.1, page 7-4, paragraph 2, line 6. The conclusion “the potential for 
residential land use will not occur” is based on what? Discuss and support as needed. 

P4 Response (SC-124):  The sentence has been revised to state that “the potential for 
residential land use is unlikely to occur and P4 would consider deed restrictions and 
other institutional controls on these lands, and adjoining lands, as necessary to limit 
residential use”.  

SC-19 Drawing 4-28. Indicate in the legend what the "inward" pointing lines represent. 
 
P4 Response (SC-19):  These inword pointing lines indicate an area of lower 
concentrations.  However, they have been removed from Drawing 4-28 as the contour 
lines are labeled.   

 
 
Appendix A Baseline Risk Assessment, General Comments  
 
AGC-1 Reporting risk estimates for human health use scenarios. Tier 1 of the HHRA 

included an evaluation of the risks associated with exposures to radionuclides in soil for 
hypothetical future residents at the Ballard Mine. This evaluation was included per 
previous Agency comments that were based on findings of previous area-wide 
investigations for the Southeast Idaho Phosphate Mining Resource Area which indicated 
that elevated risks to residents from exposure to Radium-226 and its decay products in 
waste rock is likely. Although the Area-Wide Risk Management Plan (DEQ, February 
2004) indicated that elevated risks would be expected when exposures occur over a 
"significantly extended period of time as opposed to recreational use." However, it's 
important for the human health risk assessment to provide radiological risk estimates for 
other potential site users (other than residential) that could be exposed to radionuclides. 
This information is necessary to determine whether remedial actions would be necessary 
to protect site users other than residents.  

 
Therefore, estimates of risk for other human health scenarios must be developed and 
reported for radiological exposures. These estimates may be reported in an addendum to 
the RI report, which will allow for finalizing the RI in the near term. Under this approach, 
include language in the RI and risk assessment noting that risk estimates for other human 
health use scenarios have yet to be developed but will be addressed by providing a 
HHRA addendum that will include radiological risk evaluation for all human health 
exposure scenarios.  
 
P4 Response (AGC-1):  Agreed.  Radiological risk estimates associated with uranium 
will be calculated based on Ra-226+D, rather than U-238+D, and the current Ra-
226+D Residential Soil PRG of 1.02E-02 pCi/g will be used.  Under this approach, 
radiological cancer risk estimates will be calculated for both Ra-226 and Rn-222, as well 
as the cumulative cancer risk estimate for both of these daughter products.  Revised 
radiological risk estimates for the hypothetical future resident will be presented and 
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discussed in the Tier 1 risk evaluation of the Final RI Report, consistent with the manner 
in which the previous radiological risk estimates were presented for the hypothetical 
future resident in the Draft Final RI Report.  In addition, the conceptual site model 
(CSM) figure and text in the Final RI Report will be revised to identify potentially 
complete radiological exposure pathways for all human receptors.  Finally, text in the 
Final RI Report will be updated to indicate that radiological risk estimates for receptors 
other than the hypothetical future resident will be presented in an Addendum to the Final 
RI Report. 
 

AGC-2 RfD for uranium. For non-cancer health effects from Uranium; P4 should use the MCL 
RfD rather than the IRIS RfD (see attached memo). 

 
P4 Response (AGC-2):  Agreed.  Non-cancer hazard estimates associated with uranium 
will be calculated and presented in the Final RI Report based on use of the maximum 
contaminant level (MCL) oral reference dose (RfD) recommended in the 2008 EPA 
memorandum from Mark Stifelman to Kira Lynch. 

 
Appendix A Baseline Risk Assessment, Specific Comments  
 
ASC-1 Section 2.1, page 2-2, 2nd bullet on page. The text states “Uncertainties in toxicological 

measures and exposure assessment are often assumed to be greater than uncertainties in 
environmental analytical data; thus, they are assumed to have a more significant effect on 
the uncertainty of the risk assessment.” This varies widely, depending on the compound, 
but is relatively low for radionuclides and is likely to underestimate toxicity for arsenic. 
General statements like this are misleading should be removed.  

 
P4 Response (ASC-1):  The referenced text has been removed as suggested. 

 
ASC-2 Section 3.4.1.1, and Table A3-30. Table A3-30 lists a U-238 activity concentration of 

29.2 pCi/g in upland soil, corresponding to the maximum uranium concentration of 87.1 
mg/kg. The risk to the hypothetical future resident is listed as 5.4E-05. This number was 
derived using the U-238+D PRG. The A/T-proposed method was based on estimating the 
activity concentration of Ra-226, assuming secular equilibrium with U-238. Using this 
estimate and the previous residential soil Ra-226+D PRG (1.24E-02 pCi/g), the risk from 
Ra-226 and its decay products would be 2E-03. The risk is driven by external exposure 
and produce consumption. 

 
The Ra-226+D residential soil PRG currently listed on the radionuclide PRG site is 1.02 
E-02 pCi/g. Using this value, the risk is slightly greater at 3E-03. Using the upland soil 
uranium 95%UCL of 38.3 mg/kg, the radium risk drops to 1E-03.  

 
The proposed method also assumes 1.25 pCi/L Rn-222 in indoor air for each pCi/L Ra-
226 in soil, so the estimated Rn-222 indoor air activity concentration would be 36.5 
pCi/L based on the maximum uranium concentration, or 16 pCi/L based on the 95% 
UCL.  
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Please revise the radiological risk estimates for the hypothetical future residential 
receptor based on an estimate of Ra-226 activity, and check to make sure the current 
PRGs are used with this method.  
 
P4 Response (ASC-2):  Comment noted.  Please see response to AGC-1. 

 
ASC-3 Section 6.1.2, page 6-7. The bullet discussing the uncertainty in the risk estimation for 

amphibians should be modified. Most the discussion correctly focuses on the 
underestimation of exposure (and risk) due to the lack of criteria that account for the 
uptake through food items. Then, there is a sentence that says, “However, because the 
comparison of measured COPECs in surface water to water quality criteria is based on 
chronic aquatic life criteria, the hazard estimates calculated for amphibians is therefore 
expected to be protective of both acute and chronic effects to amphibians.” This is not 
accurate as the water quality criterion for selenium does not address the exposure through 
food items. Therefore, this sentence should be removed from the discussion. 

 
P4 Response (ASC-3):  Please note that the National Recommended Water Quality 
Criterion for selenium in fresh water of 5.0 ug/L is based on studies of fish populations in 
Belew’s Lake, North Carolina where fish were exposed to selenium in both the water 
column and through the food chain.  Consequently, the above statement is accurate and 
no change is necessary to the RI Report.  

 
ASC-4 Table A4-16 (follow-up to previous comment (A-SC-60). In response to the previous 

comment, a footnote was added to Table A4-16 about the sediment-to-biota uptake 
factors. Also, a bullet was added to the uncertainty section of the text stating 
"Concentrations of COPECs in biotic media were estimated using available BAFs when 
site-specific biota concentrations were not available, as described in Section 4.2.2. 
Uncertainty is associated with using BAFs obtained from primary literature because the 
data used to derive those BAFs could be obtained from sites with different environmental 
conditions than the Ballard Sites." However, the soil pathway is so much different than 
the aquatic pathway that soil BAFs would likely underestimate sediment BAFs, the 
degree to which, we don't know. If the BAFs are around 1.0 from soil lit/EcoSSL, then it 
is warranted to at least state something about this pathway effect (in addition to the site-
specific effect that was put in the RTC). P4 may be underestimating Se levels in food 
items if soils BAFs are being used in place of sediment BAFs (and looking at Table A4-
16, it is not apparent what BAFs were used for the dietary exposure models). Add a 
statement to the uncertainty section about pathway issues/effects when using soil-to-biota 
BAFs in place of sediment-to-biota BAFs. 

 
P4 Response (ASC-4):  The following statement has been added to the uncertainty 
section where appropriate: “Uncertainty is also associated with using soil-to-biota BAFs 
in place of sediment-to-biota BAFs due to complexities in the aquatic pathway that are 
not present in the terrestrial pathway.  As a result, use of soil-to-biota BAFs in place of 
sediment-to-biota BAFs may underestimate bioaccumulation of COPECs in food items.” 
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Editorial Comments  
 
The document should be reviewed by a technical editor before reissuing. Below are several editorial 

comments previously provided by the A/T that must be addressed. 
 
 

P4 Response (editorial comments): The editorial comments have been incorporated 
into the report text, tables, and figures according to the following summary table.  
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Editorial Comments    

Item 
No. Section Page Paragraph Line Agency Comment – February 2014 

Agency Comment – September 2014 Comments 
Differ 

Resolution in Final Revision 2  

 General Comments    

1 Be consistent on capitalizing mines when introducing a list such as Ballard, Henry and Enoch Valley mines or 
Ballard, Henry and Enoch Valley Mines.   

Be consistent on capitalizing mines when introducing a list such as 
Ballard, Henry and Enoch Valley mines or Ballard, Henry and Enoch 
Valley Mines  

No A global search and replace has been performed to change to Ballard, 
Henry, and Enoch Valley Mines throughout the document. 

2 Be consistent on whether the word data is singular or plural. For the most part the document treats it as plural.  
Be consistent on whether the word data is singular or plural. For the most 
part the document treats it as plural  

No A global search and replace has been performed.  Six occurrences of the 
use of data as singular were found and corrected. 

3  
Change “screening level(s) and background” to “screening and 
background levels.”  
 

Yes A global search and replace has been performed to change to 
background and screening levels as this reference was already commonly 
used within the document. 

 Specific Comments    

1 ES.3 ES-2 2 3 Change “voluntarily” to “voluntary”. Change to “voluntarily conducted a.”  Yes The text has been revised based on the September 2014 comment 

2 ES.3 ES-2 2 4 Change “Tribe” to “Tribes”. Change “Tribe” to “Tribes.”  No The text has been revised per the comment. 

3 ES.4 ES-3 1 1 Change to “findings”. Change to “findings.”  No The text has been revised per the comment. 

4 ES4.1 ES-3 3 (last) Sentenc
e 8 (last) Revise this sentence as it reads awkwardly.  

Revise the sentence “Similarly, riparian soils . . .” as it reads awkwardly  No The text has been reworded per the comment. 

5 ES4.1 ES-4 1 (partial) 2 Change to “along”. Change to “along.”  No The text has been revised per the comment. 

6 ES4.2 ES-4 2 4  Change “constituents” to “contaminants.”  Yes The text has been revised per the comment. 

7 ES4.3 ES-7 1 10  Change to “mallard.” Yes The text has been revised per the comment. 

8 ES4.4 ES-8 2 2  Delete the comma after “Although.”  Yes The text has been revised per the comment. 

9 ES4.4 ES-8 2 3  Insert “(Table ES-3)” after “selenium.”  Yes The text has been revised per the comment. 

10 

Acronyms 
and 

Abbreviatio
ns  

X COPEC   

Change to “Contaminant of Potential Ecological Concern” to be consistent 
with COC and COPC.  

Yes The text has been revised per the comment. 

11 1.0 1-1 1 7 Change “State” to “States” for both occurrences in this line. Change “State” to “States” for both occurrences in this line.  No The text has been revised per the comment. 

12 1.2 1-4 Section 2.0 4 Change to “surface water  hydrology,” (no semi-colon). 
Change the semi-colon after “surface water hydrology” to a comma for 
consistency.  

Yes The text has been revised based on the September 2014 comment 

13 1.2 1-4 Section 3.0  Delete the extra period at the end. Delete the extra period at the end.  No The text has been revised per the comment. 

14 Table 1-1 1-6 Footnote 
(4) 1 Change to “captured”. 

Change to “captured.”  No The text has been revised per the comment. 

15 1.3.4.1 1-10 2003  Change to “2003” (delete backslash).  Yes Edits were made in the Draft Final Rev1.  No further revision are needed. 

16 2.2.2 2-3 1 5  Insert “industrial” between “on” and “plant.”  Yes The text has been revised per the comment. 

17 2.2.3 2-4 Bullet 9  Italicize “Amelanchier alnifolia”. 
Italicize “Amelanchier alnifolia.”  
 

No The text has been revised per the comment. 

18 2.2.3 2-4 Bullet 11  Change to “aspen”. Change to “aspen.”  No The text has been revised per the comment. 

19 2.2.3 2-5 1 (partial) 4 Should “MWD090” be “MWD080”? Change accordingly. 
Should “MWD090” be “MWD080?” Change accordingly.  
 

No The text has been revised per the comment. 

20 2.3 2-5 2  Change “metrological” to “meteorological” in all four occurrences in 
this paragraph. 

Change “metrological” to “meteorological” in both occurrences in this 
paragraph.  

No The text has been revised per the comment. 

21 2.4.2 2-9 2 (last) 6 Insert “is” between “that” and “often”. Insert “is” between “that” and “often.”  No The text has been revised per the comment. 
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Editorial Comments    

Item 
No. Section Page Paragraph Line Agency Comment – February 2014 

Agency Comment – September 2014 Comments 
Differ 

Resolution in Final Revision 2  

22 2.5 2-10 2 (last) 3 Insert “the” between “of” and “area”. 
Insert “the” between “of” and “area.”  
 

No The text has been revised per the comment. 

23 2.5 2-13 1 (partial) 1 Bold “Drawing 2-2” and “Drawing 2-3” wherever they occur in this 
paragraph. 

Bold “Drawing 2-2” and “Drawing 2-3” wherever they occur in this 
paragraph.  

No The text has been revised per the comment. 

24 2.5 2-13 1 (partial) 1 Change to “Drawing  2-2”. Change to “Drawing 2-2.”  No The text has been revised per the comment. 

25 2.5 2-13 1 (partial) 5 Change to “Henry and Enoch Valley mines)”. 
Change to “Henry and Enoch Valley mines).”  No The text has been revised in response to global comment and changed to 

Henry and Enoch Valley Mines. 

26 Footnote 2-13   There is no “Drawing 2-5”. Revise accordingly. There is no “Drawing 2-5.” Revise accordingly.  No The text has been revised per the comment. 

27 2.7 2-14 2 4 Insert “sections of” between “losing” and “streams”. Insert “sections of” between “losing” and “streams.”  No The text has been revised per the comment. 

28 2.7 2-14 2 7 Consider deleting “the water table surface”.  Yes The text has been revised per the February 2014 comment. 

29 2.9 2-16 1 2 Change to “adjacent federal/state lands” (delete the extra “the”). Change to “adjacent federal/state lands.”  No The text has been revised per the comment. 

30 2.11.1 2-21 5 2  Bold “Table 2-4.”  Yes The text has been revised per the comment. 

31 2.11.1 2-22 1 (partial) 3  Bold “Figure 2-2.”  Yes The text has been revised per the comment. 

32 Figure 2-3 2-23    
The column headings appear to be missing. Revise accordingly.  Yes Column headers exist in the WORD document.  The pdf is not printing the 

figure correctly.  The figure has been revised per the comment in the final 
pdf version of the Report. 

33 2.11.2 2-28 Bullet 4   
Shouldn’t the range be concentrations and not percentages? Change 
accordingly.  

Yes The range is report and “concentration” has been removed from the text. 

34 2.11.2 2-29 1 8 Change “finding” to “findings”. Change “finding” to “findings.”  No The text has been revised per the comment. 

35 2.11.2 2-29 

Physical 
and 

Hydrologic 
Data 

 Should this subsection heading be bolded and underlined? Change 
as needed. 

 Yes Edits were made in the Draft Final Rev1.  No further revision are needed. 

36 2.11.2 2-30 3 5 Should “MMD091” be “MWD091”. Change accordingly. Should “MMD091” be “MWD091?” Change accordingly.  No The text has been revised per the comment. 

37 2.11.2 2-31 2 (last) 5 Change “Rasmussen Ridge Mine” to “South Rasmussen Mine”. Change “Rasmussen Ridge Mine” to “South Rasmussen Mine.”  No The text has been revised per the comment. 

38 3.3.2 3-7 Bullet 2 
(last) 5  

Should this be “(MWH, 2010c)?” Revise accordingly. Yes The text has been revised per the comment. 

39 3.6 3-12 1 & Bullet 2 1  Table 3-3 identifies 27 sites. Revise accordingly. Yes The table has been revised to show the 26 sites sampled.   

40 3.4.2 3-8 Bullet 1 2 Change to “ponds and seeps”.  Yes This comment appeared to be in error.  No further revisions are needed. 

41 3.7.1 3-13 1 1 Change “has” to “have”. Change “has” to “have” for subject-verb agreement.  No The text has been revised per the comment. 

42 3.7.2 3-14 1 4 Change to “monitoring  locations considered”. Delete “are” to read “. . . 29 monitoring locations considered part . . .”  No The text has been revised per the comment. 

43 3.7.2 3-14 1 8 Change “thirteen” to “fourteen”. Change “thirteen” to “fourteen.”  No The text has been revised per the comment. 

44 3.7.4 3-20 1 2  Delete “that” to read “. . . COPCs, and the data are presented . . .”  Yes The text has been revised per the comment. 

45 3.7.5 3-20 1 3 
Change to “. . . evaluate how the aquifer respond to 
precipitation/infiltration events, and ultimately how wells and 
aquifers . . .” 

Change to “. . . used to evaluate aquifer monitored responses to 
precipitation/infiltration events, and ultimately how wells and aquifers may 
be interconnected.”  

Yes The text has been revised per the September 2014 comment. 

46 3.8.4.1 3-22 Bullet  (last)  Change “feed lot” to “feedlot” for both occurrences in this 
paragraph. 

Change “feed lot” to “feedlot” for both occurrences in this bullet.  No The text has been revised per the comment. 

47 4.0 4-1 2 4 Insert “in” between “used” and “the”. Insert “in” between “used” and “the.”  No The text has been revised per the comment. 

48 4.0 4-1 2 5 Insert “in” between “used” and “the”.   Yes Repeat of comment above.  No further revisions are needed. 
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No. Section Page Paragraph Line Agency Comment – February 2014 

Agency Comment – September 2014 Comments 
Differ 

Resolution in Final Revision 2  

49 4.0 4-1 2 5  Insert a comma between “Ballard Mine)” and “the.”  Yes The text has been revised per the comment. 

50 4.1.2 4-8 3 8  Change “or” to “of.”  Yes The text has been revised per the comment. 

51 4.1.2 4-8 4 3  Delete the second “are” to read “. . . not only are they elevated . . .”  Yes The text has been revised per the comment. 

52 Table 4-5 4-9 Column 
heading  Delete the extra “[“ from the second “[n] > **”. 

Delete the extra opening bracket from “[[n] > **.”  No The text has been revised per the comment. 

53 4.1.4 4-13 1 7 Insert “in riparian soils” between “exceedances” and “of”. Insert “in riparian soils” between “exceedances” and “of.”  No The text has been revised per the comment. 

54 4.1.5 4-16 1 1 Change “MWD091” to “MWD081”. Change “MWD091” to “MWD081.”  No The text has been revised per the comment. 

55 4.1.5 4-16 Bullet 4 1 Change “soils” to “soil”. Change “soils” to “soil.”  No The text has been revised per the comment. 

56 4.1.5 4-17 2 11 Insert a comma between “magnitude” and “may”. Insert a comma between “magnitude” and “may.”  No The text has been revised per the comment. 

57 4.1.5 4-17 Bullet 3 
(last) 1 Change “are in riparian soil” to “from”. Change to “. . . 6.2 mg/kg in samples collected . . .” Yes The text has been revised per the September 2014 comment. 

58 4.1.6 4-18 Bullet 1 5 Change “Table 2-9” to “Table 2-8”.  Yes Edits were made in the Draft Final Rev1.  No further revisions are needed.

59 4.1.6 4-19 Bullet 2 2 Change “spring” to “springs”. Change “spring” to “springs.”  No The text has been revised per the comment. 

60 4.1.6 4-19 1 2 Change “has” to “have”. Change “has” to “have” for subject-verb agreement.  No The text has been revised per the comment. 

61 4.2.3 4-24 Bullet 4 
(SHRUBS) 3 Delete “e”. Insert “experimental planning” between “USFS” and 

“plots”. 
Delete “e.”  
Insert “experimental planting” between “USFS” and “plots.”  

No The text has been revised per the comment. 

62 4.2.3 4-25 2 1  Change to “background and screening levels.”  Yes The text has been revised per the comment and the global comment #3 

63 4.2.3 4-25 Bullet 7 
(last) 2 Change “form” to “forb”. 

Change “grass/form” to “grass/forb.” No The text has been revised per the comment. 

64 4.2.3 4-25 1 8 What is “GF/FB/GS” represent? Is it ever used again? Define or 
delete. 

 SC#8 This comment became Specific Comment #8.  The text has been revised 
to delete these acronyms.  

65 4.2.3 4-25 1 9 Insert “not” between “are” and “forb”.  Yes The February 2014 comment did not appear to be correct.  No further 
revisions are needed. 

66 4.2.3 4-29 1 3 Change “Table 4-9” to “Table 4-9*”. Change to “Table 4-9*.”  No The text has been revised per the comment. 

67 Table 4-13 4-31 Footnotes  Change “J-“ to “J- -“. Format letters (e.g., “J”, “J-“) similar to Table 4-12.  Yes The text has been revised per the September 2014 comment. 

68 4.2.4 4-32 Bullet 3 Sentenc
e 1 

Change to “. . . half of the springs; in nearly all of the dump seeps 
and ponds; and in two of the 16 streams stations.” 

Change to “. . . half of the springs; in nearly all of the dump seeps and 
ponds; and in two of the 16 stream stations.”  

No The text has been revised per the comment. 

69 4.2.5 4-33 Bullet 4 3 Change the ending comma  to a period.  Yes Edits were made in the Draft Final Rev1.  No further revisions are needed.

70 4.2.5 4-33 Bullet 7 2 Change “spring” to “springs”. Change “spring” to “springs.”  No The text has been revised per the comment. 

71 4.2.5 4-33 2 (last) 1 Unbold the comma. Unbold the comma.  No The text has been revised per the comment. 

72 4.3.1 4-35 1 3  Change to “four analytes.”  Yes The text has been revised per the comment. 

73 4.3.1 4-36 2 1  Change to “. . . spring (peak flow) and fall (low flow) events.”  Yes The text has been revised per the comment. 

74 4.3.1 4-38 Bullet 2 4 Change “MST012” to “MSP012”. Change “MST012” to “MSP012.”  No The text has been revised per the comment. 

75 4.3.2 4-38 1 12 Change to”. . . South Maybe mines, Lanes Creek Mine, Rasmussen 
Ridge mines, and Dry Valley Mine.” 

Change to”. . . South Maybe mines, Lanes Creek Mine, Rasmussen 
Ridge mines, and Dry Valley Mine.”  

No The text has been revised per the comment. 

76 4.3.2 4-39 1 (partial) 2 & 3 Insert “to” between “extended” and “MST232”. Insert “to” between “extended” and “MST232.”  No The text has been revised per the comment. 

77 4.3.5 4-45 Bullet 2 2  
Change to “. . . manganese, molybdenum, thallium, and vanadium 
primarily . . .”  

Yes The text has been revised per the comment. 



P4’s Responses to A/T Comments on Ballard RI Report (D. Final, Rev 1) 
October 15, 2014 
Page 11 of 15 
 

Editorial Comments    

Item 
No. Section Page Paragraph Line Agency Comment – February 2014 

Agency Comment – September 2014 Comments 
Differ 

Resolution in Final Revision 2  

78 4.3.5 4-45 Bullet 4 2  Change “exceed” to “exceeds” for subject-verb agreement.  Yes The text has been revised per the comment. 

79 4.4.1 4-47 Bullet 2 Sentenc
e 5  

Change to “However, only three of the 13 sediment samples collected at 
stream stations (MST067, MST092, and MST095) exceed the screening 
and background levels; whereas, the majority of sediment samples 
collected from ponds, seeps, and springs exceed the screening and 
background levels.”  

Yes The text has been revised per the comment. 

80 4.4.1 4-46 Bullet 2 6 Add a closing parenthesis after “MST095”.  Yes The text has been revised per the February 2014 comment. 

81 4.4.1 4-46 Bullet 2 7 & 8 Change to “. . . seeps, and springs exceed . . .”  Yes The text has been revised to “…. ponds, seeps, and springs…”  The word 
“samples” has been removed.   

82 4.4.1 4-47 Bullet 2 1 Change “ranges” to “range”. Change “ranges” to “range” for subject-verb agreement.  No The text has been revised per the comment. 

83 4.4.1 4-47 Bullet 3 5 Change “62.1” to “62.2” according to Table 4-21 Change “62.1” to “62.2” according to Table 4-21  No The text has been revised per the comment. 

84 4.4.1 4-47 Bullet 4 1 Delete the comma after “pond”. Delete the comma after “pond.”  No The text has been revised per the comment. 

85 4.4.1 4-47 Bullet 4 3 

Change “springs/dump seeps are” to “at springs and dump seeps 
is”. 
 
Only four surface water stations are mentioned. Should “five” be 
changed to “four”. Revise accordingly. 

Change “springs/dump seeps are” to “at springs and dump seeps are.”  
 

Yes 
 

SC#9 

The text has been revised per the September 2014 comment. 
 
This comment became Specific Comment #9.  The text has been revised 
per the comment. 

86 4.4.1 4-47 Bullet 4 5 Should “or” be “and” since previously you have only talked about 
exceeding both screening and background levels? 

 Yes Edits were made in the Draft Final Rev1.  No further revisions are needed.

87 4.4.2 4-48 3 1 It looks like “MWD091” should be “MWD081”. Revise accordingly. It looks like “MWD091” should be “MWD081.” Revise accordingly.  No The text has been revised per the comment. 

88 4.4.2 4-48 3 2 Change “river” to “River”. Change “river” to “River.”  No The text has been revised per the comment. 

89 4.4.2 4-48 3 13 Change “five” to “six”. Change “five” to “six.”  No The text has been revised per the comment. 

90 4.4.2 4-48 Bullet 1 2 Delete “at”. Delete “at.”  No The text has been revised per the comment. 

91 4.4.2 4-49 Bullet 2 3 Change to “. . . sediment decreased from 8.8 mg/kg at MST067 to 
<0.5 mg/kg at MST066.” 

Change to “. . . sediment decreased from 8.8 mg/kg at MST067 to <0.5 
mg/kg at MST066.”  

No The text has been revised per the comment. 

92 4.4.2 4-49 Bullet 5 1 Insert “for vanadium” between “198 mg/kg” and “and”. Change to “The vanadium concentration for the sediment sample 
collected. . .” 

Yes The text has been revised per the September 2014 comment. 

93 4.4.2 4-49 Bullet 5 3 Change to “. . . 198 mg/kg at MST067 . . .” Change to “. . . 198 mg/kg at MST067 . . .”  No The text has been revised per the comment. 

94 4.4.2 4-49 2 1, 4, 5 Should “or” be “and” since previously you have only talked about 
exceeding both screening and background levels. 

 Yes Edits were made in the Draft Final Rev1.  No further revisions are needed.

95 4.4.2 4-49 2 5 Should “arsenic” be “antimony”? Revise accordingly.  SC#10 This comment became Specific Comment #10.  The text has been 
revised. 

96 4.4.2 4-49 2 10 Change “five” to “six”.  Yes Edits were made in the Draft Final Rev1.  No further revisions are needed.

97 4.4.2 4-50 Bullet 4 4 Delete the closing parenthesis after “2 mg/kg”. Delete the closing parenthesis after “2 mg/kg.” No The text has been revised per the comment. 

98 4.5 4-52 2 5 Insert “arsenic,” between “antimony,” and “molybdenum,”.  SC#11 This comment became Specific Comment #11.  The text has been 
revised. 

99 4.5.1.1 4-53 5 (last) 4 Add a closing parenthesis after “0.004 mg/L”. Add a closing parenthesis after “0.004 mg/L.”  No The text has been revised per the comment. 

100 4.5.1.1 4-54 2 5 Change to “spring of 2010 and 2012”.  Yes The text has been revised per the February 2014 comment. 

101 4.5.1.1 4-55 4 4 Change to “i.e.,”. Add a comma after “i.e.”  No The text has been revised per the comment. 

102 4.5.1.1 4-56 3 9 Delete the comma after “location”. Delete the comma after “location.”  No The text has been revised per the comment. 
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Resolution in Final Revision 2  

103 4.5.2 4-60 3 4 Delete “the” after (e.g.,”. Delete “the” after (e.g.,.”  No The text has been revised per the comment. 

104 4.5.2 4-60 5 (last) 1 Change to “groundwater exceeds the”. Change to “. . . groundwater exceed the groundwater . . .”  No The text has been revised per the comment. 

105 4.5.2 4-61 1 (partial) 1 Insert “mg/L” after “5.75”. Insert “mg/L” after “5.75.”  No The text has been revised per the comment. 

106 4.5.2 4-62 2 7 Insert “in” between “shown” and “the”. Insert “in” between “shown” and “the.”  No The text has been revised per the comment. 

107 Table 4-25 4-69 Footnote   Define “EDA.” Yes The text has been revised per the comment. 

108 4.5.4 4-68 2 1 Insert “of selenite (Se(IV))” after “mg/L”. 
Insert “of selenite” after “mg/L.”  
 
Insert “(Se(IV))” between “selenite” and “field.”  

Yes The text has been revised per the comment. 
The text has been revised per the comment. 

109 4.5.4 4-68 2 8 Insert a space between “1.5” and “NTU”. Insert a space between “1.5” and “NTU.”  No The text has been revised per the comment. 

110 4.5.4 4-69 1 3 Insert “(Se(VI))” between “selenate” and “or”. Insert “(Se(VI))” between “selenate” and “or.”  No The text has been revised per the comment. 

111 4.5.6 4-71 1 Sentenc
e 2  

Reword as this sentence reads awkwardly.  Yes The text has been revised per the comment. 

112 4.5.6 4-71 2 (last) 7 Insert “well” between “individual” and “is”. Insert “well” between “individual” and “is.”  No The text has been revised per the comment. 

113 4.5.6 4-72 3 (last) 1  Change “well” to “wells.”  Yes The text has been revised per the comment. 

114 Figure 4-8 4-73 Title   Change “well” to “wells.”  Yes The figure has been revised per the comment. 

115 4.6.1.2 4-78 2 Sentenc
e 4 Delete as this sentence is a repeat of the previous sentence. 

Delete as this sentence is a repeat of the previous sentence.  No The text has been revised per the comment. 

116 5.1 5-1 1 10 (last) Delete “and” following “groundwater”. Delete “and” following “groundwater.”  No The text has been revised per the comment. 

117 5.1.4.1 5-6 1 Sentenc
e 3 

Change to “Flows in both the local and intermediate flow systems 
are generally considered . . .” 

Change to “Flows in both the local and intermediate flow systems are 
generally considered shallow systems as opposed . . .”  

Yes The text has been revised per the September 2014 comment. 

118 5.1.4.2 5-7 2 (last) Sentenc
e 4 

Change to “Typically, mining practices result in external waste rock 
being placed”. 

Change to “Typically, mining practices result in external waste rock being 
placed on . . .”  
 

No The text has been revised per the comment. 

119 5.1.4.2 5-9 4 1  Delete the underlining. Yes The text has been revised per the comment. 

120 5.1.4.2 5-9 4 1 Change “that” to “than”. 
Change “that” to “than.”  
 

No The text has been revised per the comment. 

121 5.1.4.2 5-9 4 4 Change “Similarity” to “Similarly”. Change “Similarity” to “Similarly.”  No The text has been revised per the comment. 

122 5.1.5.2 5-11 1 6 Change to “layers often”. Change to “layers often.”  No The text has been revised per the comment. 

123 5.1.5.2 5-13 3 6 (last) Should “north” be inserted after “west and”? Revise accordingly. 
Should “north” be inserted between “west and” and “(Drawing 2-2)?” 
Revise accordingly.  

No The text has been revised to remove “and” and will state “thin alluvial unit 
to the west (Drawing 2-2).” 

124 5.1.5.2 5-14 2 9  “Overlying” is more appropriate here than “overlaying”. Revise as 
appropriate. 

“Overlying” is probably more appropriate here than “overlaying.” Revise 
accordingly.  

No The text has been revised per the comment. 

125 5.1.5.2 5-14 4 (last) 11  Change “is” to “are” for subject-verb agreement.  Yes The text has been revised per the comment. 

126 5.1.5.2 5-14 4 (last) 12  Change “suggest” to “suggesting.”  Yes The text has been revised per the comment. 

127 5.1.5.3 5-15 2 2 Some word(s) need to be inserted after “concern”. Perhaps “with 
the”. 

Some word(s) need to be inserted after “concern.” Perhaps “with the.”  No The text has been revised per the comment. 

128 5.1.5.3 5-15 2 13 Change “is” to “in”. 
Change “is” to “in.”  
 

No The text has been revised per the comment. 

129 5.1.5.3 5-16 1 19  Delete the first “of” to read “. . . were only logged in one of the . . .”  Yes The text has been revised per the comment. 
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130 5.1.5.4 5-17 2 6 
The phrase “the westward with a possible southward component” 
should read “the west with a possible southward component”. 
Revise accordingly. 

The phrase “the westward with a possible southward component” should 
read “the west with a possible southward component.” Revise 
accordingly. 

No The text has been revised per the comment. 

131 5.1.5.4 5-20 2 (last) 16 Change “t” to “It”.  Yes Edits were made in the Draft Final Rev1.  No further revisions are needed.

132 5.1.5.4 5-20 2 (last) 19  “Overlying” is more appropriate here than “overlaying”. Revise 
accordingly. 

“Overlying” is probably more appropriate here than “overlaying.” Revise 
accordingly.  

No The text has been revised per the comment. 

133 Figure 5-1 5-21   Include which wells are represented by which lines in the legend.  Yes Edits were made in the Draft Final Rev1.  No further revisions are needed.

134 5.1.6.1 5-25 1 3 Change “Drawing 2-2” to “Drawing 3-2”. Change “Drawing 2-2” to “Drawing 3-2.”  No The text has been revised per the comment. 

135 5.2 5-26 1 6 Delete the comma after “often”. Delete the comma after “often.”  No The text has been revised per the comment. 

136 5.3.2 5-27 3 6 & 7 Change to “monitored natural attenuation”.  Usually MNA is “monitored natural attenuation?” Change accordingly.  No The text has been revised per the comment. 

137 5.4.2 5-33 4  Change “State Lands Creek” to “State Land Creek” in the three 
occurrences in this paragraph and subsequent occurrences. 

Change “State Lands Creek” to “State Land Creek” in the three 
occurrences in this paragraph and subsequent occurrences.  

No The text has been revised per the comment. 

138 Table 5-2 5-35 Header 
column  Delete or explain quotation marks in the last column.  Yes Edits were made in the Draft Final Rev1.  No further revisions are needed.

139 5.4.3 5-37 2 4 Delete “is”. Delete “is.”  No The text has been revised per the comment. 

140 5.4.4 5-38 2 8 Change “them” to “the”. Change “them” to “the.”  No The text has been revised per the comment. 

141 5.4.4 5-39 2 (last) 1  Delete “is” after “Arsenic.”  Yes The text has been revised per the comment. 

142 5.4.4.1 5-40 1 (partial) 1 Change “1.4” to “0.4”.  Yes The text has been revised per the February 2014 comment. 

143 5.4.4.1 5-41 4 5 Delete “are”. Delete “are” to read “. . . or less may not . . .”  No The text has been revised per the comment. 

144 Table 5-5 5-43 Footnotes  
The footnote asterisk (“*”) is missing on the Table..  
Change “measure” to “measured”in first footnote. Correct Table as 
needed. 

What has been footnoted with an “*?” Reconcile.  
 
Change “measure” to “measured.”  

No 
No 

The table has been corrected to assign as asterisk to Sep-09 flow data. 
The table has been revised per the comment. 

145 Figure 5-6 5-45   Fix the legend so the labels match what appears in the figure.  Yes Edits were made in the Draft Final Rev1.  No further revisions are needed.

146 5.4.4.3 5-46 1 4 Change “Drawings” to “Drawing”. Change “Drawings” to “Drawing.”  No The text has been revised per the comment. 

147 5.4.4.3 5-46 2 Sentenc
e 2 

Change to “Selenium concentrations in the spring of 2009 are 
approximately ten-fold of the previous average.” 

Change to “Selenium concentrations in the spring of 2009 are 
approximately ten-fold of the previous average.”  

No The text has been revised per the comment. 

148 6.1 6-3 1 (partial) 2 Unbold the closing parenthesis. Unbold the closing parenthesis.  No The text has been revised per the comment. 

149 6.1 6-3 2 6 Change to “97.5% UCL;”. Change to “97.5% UCL;.”  No The text has been revised per the comment. 

150 6.1 6-3 2 11 Change to “(e.g.,”. Add a comma after “(e.g.”  No The text has been revised per the comment. 

151 6.2 6-4 1 (partial) 1 Italicize “Microtus longicaudus”. Italicize “Microtus longicaudus.”  No The text has been revised per the comment. 

152 6.2 6-4 1 (partial) 2 Change to “taurus”.  Yes Edits were made in the Draft Final Rev1.  No further revisions are needed.

153 6.2 6-4 1 (partial) 4 Change to “herodias”. Change to “herodias.” No The text has been revised per the comment. 

154 6.2 6-4 2 4 Change to “Health”. Change to “Health.”  No The text has been revised per the comment. 

155 6.2 6-4 3 (last) 2  Change to “canadensis.”  Yes The text has been revised per the comment. 

156 6.3 6-6 1 (partial) 6  Change to “taurus.”  Yes The text has been revised per the comment. 

157 6.3 6-6 2 Sentenc
e 2  

Change to “The Ballard Mine has in part re-vegetated with portions 
containing ample . . .”  

Yes The text has been revised per the comment. 

158 6.4.1.1 6-7 2 (last) 10 (last) Add a period to the end of the sentence.  Yes Edits were made in the Draft Final Rev1.  No further revisions are needed.
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159 6.4.1.2 6-9 2 (last) 5 Change to “(all COPCs), fruits and vegetables”.  Yes Edits were made in the Draft Final Rev1.  No further revisions are needed.

160 6.4.2.2 6-12 1 2 It looks from Table 6-15 that it should be “3 x 10-6” rather than “5 x 
10-6”. Reconcile as needed. 

 Yes Edits were made in the Draft Final Rev1.  No further revisions are needed.

161 6.4.2.6 6-16 2 8 Change to “Ballard Mine groundwater, and zinc in groundwater 
used as a drinking water . . .” 

 Yes Edits were made in the Draft Final Rev1.  No further revisions are needed.

162 6.5.1 6-17 4 1 Delete “human”.  Yes Edits were made in the Draft Final Rev1.  No further revisions are needed.

163 6.5.1.2 6-22 1 2 Bold “Table 6-25”.  Yes Edits were made in the Draft Final Rev1.  No further revisions are needed.

164 6.5.1.2 6-22 3 2 Change “2” to “0.3” based on Table 6-25.  Yes Edits were made in the Draft Final Rev1.  No further revisions are needed.

165 6.5.2.3 6-36 2 4 Change “1” to “0.7” according to Table 6-29.  Yes Edits were made in the Draft Final Rev1.  No further revisions are needed.

166 6.6.1 6-41 1 1 Change “Sites” to “Site”. Change “Sites” to “Site.” No The text has been revised per the comment. 

167 6.6.1.3 6-23 4 (Deer 
Mouse) 

Sentenc
e 2  

Change to “Antimony exceeded the background Tier I hazard estimate of 
10.”  

Yes The text has been revised per the comment. 

168 6.7.2 6-44 2 (last) 3 (last) It looks from Table 6-33 that it should be “1E-05” rather than “3E-
05”. Reconcile as needed. 

 Yes Edits were made in the Draft Final Rev1.  No further revisions are needed.

169 6.7.4 6-46 1 7 Change “Tier1I” to “Tier II”.  Yes Edits were made in the Draft Final Rev1.  No further revisions are needed.

170 6.7.4 6-46 3 (last) 5 Delete “the”.  Yes Edits were made in the Draft Final Rev1.  No further revisions are needed.

171 6.7.4 6-46 3 (last) 10 Delete “the”.  Yes Edits were made in the Draft Final Rev1.  No further revisions are needed.

172 6.8.1 6-34 Bullet 3 8  Change “the” to “they” to read “. . . however, they do not accurately . . .”  Yes The text has been revised per the comment. 

173 6.8.1 6-35 Bullet 2 3  Change to “. . . the calculated ecological risks . . .”  Yes The text has been revised per the comment. 

174 6.8.2 6-37 Bullet 
4(last) 8  

Insert “for” between “quantification” and “adult.”  Yes The text has been revised per the comment. 

175 6.9.1 6-38 1 11  Delete one of the two “risk drivers.”  Yes The text has been revised per the comment. 

176 6.9.4 6-40 1 15 (last)  Add a comma after “selenium.”  Yes The text has been revised per the comment. 

177 7.2.1 7-4 2 4 Change to “1,2,4-trimethylbenzene”. Change to “1,2,4-trimethylbenzene.”  No The text has been revised per the comment. 

178 7.2.1 7-4 3 2 Delete “t”. Delete “t.”  No The text has been revised per the comment. 

179 7.2.5 7-7 1 4 Insert “in” between “analytes” and “surface”. Insert “in” between “analytes” and “surface.”  No The text has been revised per the comment. 

180 7.2.7 7-10 Bullet 1   Add a period to the end of the bullet.  Yes The text has been revised per the comment. 

181 7.2.7 7-10 1 9 Delete “was detected.” Delete “was detected.”  No The text has been revised per the comment. 

182 7.2.7 7-10 2 (last) 8 Elevate “7-2” to the preceding line.  Yes Edits were made in the Draft Final Rev1.  No further revisions are needed.

183 7.2.8 7-11 2 3 Delete the comma after “range”. Delete the comma after “range.”  No The text has been revised per the comment. 

184 7.3 7-13 1 2 Delete “are”.  Yes Edits were made in the Draft Final Rev1.  No further revisions are needed.

185 7.3 7-13 3 2 The phrase “posed to environment via ecological receptors” is 
confusing. Teword as needed. 

The phrase “potential hazards posed to environment via ecological 
receptors” is confusing. Reword.  

No The text has been revised per the comment. 

186 7.4 7-14 Title   
“ADDITIONAL RI RECOMMENDATIONS” should be Section “7.5.” 
Revise.  

Yes The text has been revised per the comment. 

187 Drawing 2-
2  Legend  Change “Meadue” to “Meade” in geologic key. 

Change “Meadue” to “Meade.”  No The Drawing has been revised per the comment. 
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Editorial Comments    

Item 
No. Section Page Paragraph Line Agency Comment – February 2014 

Agency Comment – September 2014 Comments 
Differ 

Resolution in Final Revision 2  

188 Drawing 4-
28    What do the "inward" pointing lines indicate?  

 No The Drawing has been revised to remove the inward point lines as they 
are not necessary to indicate an area of lower concentrations as the 
contours are labeled. 

189 Table 6-23     Include in the footnotes that bold indicates an exceedance.  Yes The table has been revised per the comment. 

190 Table 7-4     Include in the footnotes that bold indicates an exceedance.  Yes The table has been revised per the comment. 

 Appendix A    

1 4.3.1 4-25 2 1 Change “Tier I human ecological hazard estimates” to “ Tier I 
ecological hazard estimates”. 

 Yes Edits were made in the Draft Final Rev1.  No further revisions are needed.

2 4.3.2 4-32 5 (last) 1 Change “Tier II human ecological hazard estimates” to “ Tier II 
ecological hazard estimates”. 

Change “Tier II human ecological hazard estimates” to “Tier II ecological 
hazard estimates.”  

No The text has been revised per the comment. 

3 5.0 5-1   
Change the title “ Conservative in and Uncertainty in Risk 
Assessments”  to “Conservatism and Uncertainty in Risk 
Assessments”. 

 Yes Edits were made in the Draft Final Rev1.  No further revisions are needed.

Notes: 

White shading – No difference between the February and September 2014 comments 

Green shading – February 2014 comment addressed in Draft Final Rev1 July 2014 

Gray shading – September 2014 comment to be addressed 

Blue shading – Difference between February and September 2014 comments or a February 2014 comment that was not included in the September 2014 comments but needs to be addressed 
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2014 
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1

Leah Wolf Martin

From: Tomten, Dave <Tomten.Dave@epa.gov>
Sent: Monday, October 20, 2014 11:57 AM
To: Leah Wolf Martin; 1007903@portal.mwhglobal.com; Bruce Hope; 

Bruce.A.Narloch@us.mwhglobal.com; Bruce Olenick; Cary Foulk (cfoulk@integrated-
geosolutions.com); Celeste Christensen; Colleen O'Hara-Epperly; Eldine Stevens; Emily 
Yeager; Gary Billman; Jeff Cundick; Jeff Schut; jeffrey.fromm@deq.idaho.gov; Wallace, 
Joe; Kelly Wright; Edmond, Lorraine; Mary Kauffman; Michael Rowe; RACHEL 
ROSKELLEY; Randy Vranes; randy.j.white@monsanto.com; robert.blaesing@bia.gov; 
Sandi Fisher; Shephard, Burt; Sherri A Clark; Stifelman, Marc; susanh@ida.net; 
tamartin@sbtribes.com; Tim Mosko; Trina Burgin; Vance Drain

Subject: RE: A/T final comments on Ballard RI report

Rachel, all – 
The authors of the final few comments reviewed the responses you transmitted and clarifications look good, with two 
minor items: 
 

1) SC‐5 Table 4‐5, 2nd column. Add a footnote defining “Background.” 
 

P4 Response (SC‐5): A footnote defining “Bckgrnd” as “background level” has been 
included in Table 4‐5 as well as Tables 4‐8, 4‐11, 4‐15 and 4‐21. It is already defined in 
Table 4‐17. 
 

The intent of the comment was not the abbreviation of “Bckgrnd” as “background level”, but to statistically 
define the background threshold value selected, as a note annotating its use, in the tables. 

 
 

2) Confirm cited value of Ra‐226+D PRG.    
 
The value used (1.02 E‐02 pCi/g) is consistent with the current version of the ORNL PRG calculator, which is still 
“under construction”. 

 
http://epa-prgs.ornl.gov/cgi-bin/radionuclides/rprg_search 
 
Retain this value, but add note that it is consistent with the current version of the ORNL calculator, and could 
change, as noted on the web site: 
 
This website is under development. New slope factors and exposure parameters are being loaded. Tables will be 
provided when calculator results are verified. 
 
If the information does change in the future, we will need to evaluate whether and how to update risk 
estimates.  We will share any updates received.   
 

So, with this, I believe it would now be appropriate to finalize the RI and distribute.  Thanks.  Dave 
 

 
_____________________ 
Dave Tomten 
EPA Region 10 
950 W. Bannock Street 

Leah Martin
Rectangle
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TABLE 4-4
EXCEEDANCE SUMMARY FOR UPLAND SOIL SAMPLES

BALLARD MINE RI
(Page 1 of 24)

Location Identification MBS001 MBS001 MBS001 MBS001 MBS001 MHR001 MHR001
Field Sample Identification 0906-MBS001-03-SS 0906-MBS001-02-SS 0906-MBS001-01-SS 0906-MBS001-04-SS 0906-MBS001-05-SS 0906-MHR001-02-SS 0906-MHR001-03-SS

Date Collected 7/9/2009 7/9/2009 7/9/2009 7/9/2009 7/9/2009 7/8/2009 7/8/2009
Depth (ft) 0 - 0.5 0 - 0.5 0 - 0.5 0 - 0.5 0 - 0.5 0 - 0.5 0 - 0.5

Analyte/Methods (Units)

Background Screening
Metals (mg/kg) Levels Limits

Antimony 0.745 0.27 3.94 B 7.63 B 3.58 7.52 B 3.77 0.677 F 0.732 F
Arsenic 11.5 0.61 12.3 13.9 8.88 14.4 12.2 4.73 J+ 4.41 J+
Boron 26 0.5 29.3 J- 17.5 J- 15.6 J- 24.7 J- 24.7 J- 2.6 F <1.87
Cadmium 8.61 0.36 56.3 81 46.9 83.2 71.4 1.44 2.1
Chromium, Total 32.7 0.4 169 397 256 523 350 14.4 33.6
Cobalt 17.7 13 4.83 4.02 2.78 3.39 3.24 8.95 8.44
Copper 37.5 28 66.2 77.5 55.1 75.8 62.3 17.8 19.4
Manganese 4595 220 216 249 169 130 123 1780 318 J
Mercury 0.0493 0.1 0.227 F 0.227 F 0.168 F 0.407 0.235 F 0.0271 F,J+ 0.0798 F,J+
Molybdenum 3.45 2 16.7 9.87 F 9.0 17.7 14.4 <1.09 <1.12
Nickel 37.8 38 143 J- 109 J- 103 J- 161 J- 142 J- 22.5 138
Selenium 1.8 0.52 32.9 J- 17.7 J- 23.1 J- 35.4 J- 35.4 J- 0.572 3.88
Silver 0.225 4.2 5.5 4.3 3.21 4.1 3.87 0.158 F 0.104 F
Thallium 0.288 0.78 1.17 2.5 1.58 2.65 1.99 0.21 0.176
Uranium, Total 1.61 5 42.5 87.1 54.3 82.5 65.9 1.1 4.96
Vanadium 38.4 2 289 J+ 662 J+ 376 J+ 790 J+ 535 J+ 18.8 12.1
Zinc 173 46 1080 1120 563 1090 561 84.3 473

mg/kg milligrams per kilogram.
Bold Bolded result indicates positively identified compound.
-- Not scheduled.
B Analyte detected in an associated blank.
F Analyte was positively identified but the reported concentration is estimated; 
 reported concentration is less  than the reporting limit, but greater than 

the method detection limit.
J Data are estimated due to associated quality control data. Bias unknown.
J+ Data are estimated due to associated quality control data. Potential high bias.
J- Data are estimated due to associated quality control data. Potential low bias.
UB Analyte considered not detected based on associated blank data.
UJ Potential low bias, possible false negative.

Highlight indicates both screening limits and background levels exceeded.
Background levels were calculated using the 95% USL.



TABLE 4-4
EXCEEDANCE SUMMARY FOR UPLAND SOIL SAMPLES

BALLARD MINE RI
(Page 2 of 24)

Location Identification
Field Sample Identification

Date Collected
Depth (ft)

Analyte/Methods (Units)

Background Screening
Metals (mg/kg) Levels Limits

Antimony 0.745 0.27
Arsenic 11.5 0.61
Boron 26 0.5
Cadmium 8.61 0.36
Chromium, Total 32.7 0.4
Cobalt 17.7 13
Copper 37.5 28
Manganese 4595 220
Mercury 0.0493 0.1
Molybdenum 3.45 2
Nickel 37.8 38
Selenium 1.8 0.52
Silver 0.225 4.2
Thallium 0.288 0.78
Uranium, Total 1.61 5
Vanadium 38.4 2
Zinc 173 46

mg/kg milligrams per kilogram.
Bold Bolded result indicates positively identified compound.
-- Not scheduled.
B Analyte detected in an associated blank.
F Analyte was positively identified but the reported concentration is estimated; 
 reported concentration is less  than the reporting limit, but greater than 

the method detection limit.
J Data are estimated due to associated quality control data. Bias unknown.
J+ Data are estimated due to associated quality control data. Potential high bias.
J- Data are estimated due to associated quality control data. Potential low bias.
UB Analyte considered not detected based on associated blank data.
UJ Potential low bias, possible false negative.

Highlight indicates both screening limits and background levels exceeded.
Background levels were calculated using the 95% USL.

MHR001 MHR001 MHR001 MHR001 MHR001 MHR001 MHR001 Dup
0906-MHR001-05-SS 0906-MHR001-06-SS 0906-MHR001-09-SS 0906-MHR001-10-SS 0906-MHR001-08-SS 0906-MHR001-07-SS-1 0906-MHR001-07-SS-2

7/8/2009 7/8/2009 7/8/2009 7/8/2009 7/8/2009 7/8/2009 7/8/2009
0 - 0.5 0 - 0.5 0 - 0.5 0 - 0.5 0 - 0.5 0 - 0.5 0 - 0.5

1.73 3.62 1.2 2.59 1.3 7.27 7.24
4.55 J+ 12.4 J-,B 4.73 J-,B 9.45 J-,B 5.66 J-,B 18.4 J-,B 17.9 J-,B

16.5 21.2 2.4 F 2.02 F <1.74 15.2 F 17.6
18.4 36.8 J+ 8.69 J+ 24.3 J+ 10.8 J+ 42.6 J+ 43 J+
53.2 223 49.8 114 52 321 322
8.57 5.22 5.23 4.76 5.81 7.16 5.77
28.4 50.9 23.5 44.1 26.3 74.2 76.1
1740 234 J 501 J 335 J 412 J 252 J 361 J

0.0991 F,J+ 0.18 F,J+ 0.0497 F,J+ 0.167 F,J+ 0.0838 F,J+ 0.323 J+ 0.362 J+
3.31 14.8 2.36 7.26 2.92 14.8 16.7
48.7 148 69.3 113 87.5 198 201
2.92 18.9 J-,B 3.07 J-,B 12.7 J-,B 3.96 J-,B 25.9 J-,B 26.7 J-,B
1.01 2.46 0.414 1.83 0.455 4.13 4.15
0.43 1.27 0.259 0.621 0.341 1.06 1.02
19.3 26.9 J+ 6.55 J+ 19.5 J+ 9.91 J+ 45.8 J+ 41.9 J+
106 266 35.8 108 51.2 292 273
284 595 J 281 453 324 815 892



TABLE 4-4
EXCEEDANCE SUMMARY FOR UPLAND SOIL SAMPLES

BALLARD MINE RI
(Page 3 of 24)

Location Identification
Field Sample Identification

Date Collected
Depth (ft)

Analyte/Methods (Units)

Background Screening
Metals (mg/kg) Levels Limits

Antimony 0.745 0.27
Arsenic 11.5 0.61
Boron 26 0.5
Cadmium 8.61 0.36
Chromium, Total 32.7 0.4
Cobalt 17.7 13
Copper 37.5 28
Manganese 4595 220
Mercury 0.0493 0.1
Molybdenum 3.45 2
Nickel 37.8 38
Selenium 1.8 0.52
Silver 0.225 4.2
Thallium 0.288 0.78
Uranium, Total 1.61 5
Vanadium 38.4 2
Zinc 173 46

mg/kg milligrams per kilogram.
Bold Bolded result indicates positively identified compound.
-- Not scheduled.
B Analyte detected in an associated blank.
F Analyte was positively identified but the reported concentration is estimated; 
 reported concentration is less  than the reporting limit, but greater than 

the method detection limit.
J Data are estimated due to associated quality control data. Bias unknown.
J+ Data are estimated due to associated quality control data. Potential high bias.
J- Data are estimated due to associated quality control data. Potential low bias.
UB Analyte considered not detected based on associated blank data.
UJ Potential low bias, possible false negative.

Highlight indicates both screening limits and background levels exceeded.
Background levels were calculated using the 95% USL.

MHR001 MHR001 MHR001 MHR001 MMP035 MMP035 MMP035
0906-MHR001-07-SS-3 0906-MHR001-07-SS-avg 0906-MHR001-01-SS 0906-MHR001-04-SS 0906-MMP035-03-SS 0906-MMP035-01-SS 0906-MMP035-10-SS

7/8/2009 7/8/2009 7/9/2009 7/9/2009 7/8/2009 7/8/2009 7/8/2009
0 - 0.5 0 - 0.5 0 - 0.5 0 - 0.5 0 - 0.5 0 - 0.5 0 - 0.5

6.68 7.063 1.19 B 0.827 B 7.29 5.68 6.82
16.2 J-,B 17.5 J-,B 6.71 5.19 28.7 J+ 24 J+ 23.9 J+

22.8 18.53 F 3.76 J- 4.41 J- 26 28.2 30.2
45.2 J+ 43.6 J+ 2.57 4.87 9.78 36.2 30.6

224 289 33.4 26.4 393 322 287
6.04 6.323 11.7 11 6.04 4.1 7.87
68.5 72.93 19.5 23.8 73.8 105 82.2
385 J 332.7 J 1090 3620 186 154 258

0.298 J+ 0.3277 J+ 0.0844 F 0.0334 F 0.421 J+ 0.491 J+ 0.409 J+
17 16.17 <1.13 <1.12 32.3 20.1 31.7
193 197.3 42.8 J- 37.2 J- 334 212 301

22 J-,B 24.87 J-,B 1.72 J- 1.34 J- 39.4 28 60.5
3.81 4.03 0.366 0.362 2.75 3.1 4.55
1.1 1.06 0.33 0.193 0.488 0.954 0.778

38.4 J+ 42.03 J+ 4.2 4.42 18.2 36.3 29.5
234 266.3 28.8 J+ 34 J+ 116 248 203
962 889.7 111 154 1050 890 1050



TABLE 4-4
EXCEEDANCE SUMMARY FOR UPLAND SOIL SAMPLES

BALLARD MINE RI
(Page 4 of 24)

Location Identification
Field Sample Identification

Date Collected
Depth (ft)

Analyte/Methods (Units)

Background Screening
Metals (mg/kg) Levels Limits

Antimony 0.745 0.27
Arsenic 11.5 0.61
Boron 26 0.5
Cadmium 8.61 0.36
Chromium, Total 32.7 0.4
Cobalt 17.7 13
Copper 37.5 28
Manganese 4595 220
Mercury 0.0493 0.1
Molybdenum 3.45 2
Nickel 37.8 38
Selenium 1.8 0.52
Silver 0.225 4.2
Thallium 0.288 0.78
Uranium, Total 1.61 5
Vanadium 38.4 2
Zinc 173 46

mg/kg milligrams per kilogram.
Bold Bolded result indicates positively identified compound.
-- Not scheduled.
B Analyte detected in an associated blank.
F Analyte was positively identified but the reported concentration is estimated; 
 reported concentration is less  than the reporting limit, but greater than 

the method detection limit.
J Data are estimated due to associated quality control data. Bias unknown.
J+ Data are estimated due to associated quality control data. Potential high bias.
J- Data are estimated due to associated quality control data. Potential low bias.
UB Analyte considered not detected based on associated blank data.
UJ Potential low bias, possible false negative.

Highlight indicates both screening limits and background levels exceeded.
Background levels were calculated using the 95% USL.

MMP035 MMP035 MMP035 MMP035 MMP035 MMP035 MMP035
0906-MMP035-06-SS 0906-MMP035-07-SS-1 0906-MMP035-09-SS 0906-MMP035-04-SS 0906-MMP035-05-SS 0906-MMP035-08-SS 0906-MMP035-AL01-SS

7/9/2009 7/9/2009 7/9/2009 7/9/2009 7/9/2009 7/9/2009 7/9/2009
0 - 0.5 0 - 0.5 0 - 0.5 0 - 0.5 0 - 0.5 0 - 0.5 0 - 0.5

7.27 B 9.43 B 2.46 B 10.4 B 8.88 B 4.94 B 9.89 B
13.7 30.7 11.3 36.7 22.3 15.5 27.7

23.4 J- 12.7 F,J- 4.43 J- <9.25 UJ 25.2 J- <8.9 UJ 34.7 J-
105 25.8 9.41 32.8 50.4 8.17 52.5
492 310 86.1 389 424 137 435
2.54 6.9 7.73 7.49 6.55 7.0 5.89
65.1 101 48.6 118 84 53.2 99.3
98.8 212 287 289 256 324 218

0.225 F 0.394 0.166 F 0.346 0.356 0.216 F 0.368
35.9 28.8 7.02 34.7 32.9 12.3 31.1

186 J- 323 J- 139 J- 349 J- 273 J- 204 J- 265 J-
22 J- 152 J- 22.3 J- 65.5 J- 66.3 J- 26.7 J- 73.4 J-
5.01 5.29 1.18 4.08 6.46 1.64 6.17
3.68 0.763 0.451 1.11 1.56 0.451 2.72
72.9 31.5 11.2 26.2 41.7 11 51.9

690 J+ 189 J+ 60.7 J+ 269 J+ 342 J+ 65.6 J+ 593 J+
1610 1310 481 1520 1280 742 1390



TABLE 4-4
EXCEEDANCE SUMMARY FOR UPLAND SOIL SAMPLES

BALLARD MINE RI
(Page 5 of 24)

Location Identification
Field Sample Identification

Date Collected
Depth (ft)

Analyte/Methods (Units)

Background Screening
Metals (mg/kg) Levels Limits

Antimony 0.745 0.27
Arsenic 11.5 0.61
Boron 26 0.5
Cadmium 8.61 0.36
Chromium, Total 32.7 0.4
Cobalt 17.7 13
Copper 37.5 28
Manganese 4595 220
Mercury 0.0493 0.1
Molybdenum 3.45 2
Nickel 37.8 38
Selenium 1.8 0.52
Silver 0.225 4.2
Thallium 0.288 0.78
Uranium, Total 1.61 5
Vanadium 38.4 2
Zinc 173 46

mg/kg milligrams per kilogram.
Bold Bolded result indicates positively identified compound.
-- Not scheduled.
B Analyte detected in an associated blank.
F Analyte was positively identified but the reported concentration is estimated; 
 reported concentration is less  than the reporting limit, but greater than 

the method detection limit.
J Data are estimated due to associated quality control data. Bias unknown.
J+ Data are estimated due to associated quality control data. Potential high bias.
J- Data are estimated due to associated quality control data. Potential low bias.
UB Analyte considered not detected based on associated blank data.
UJ Potential low bias, possible false negative.

Highlight indicates both screening limits and background levels exceeded.
Background levels were calculated using the 95% USL.

MMP035 Dup MMP035 MMP035 MMP036 MMP036 MMP036 MMP036
0906-MMP035-07-SS-2 0906-MMP035-07-SS-3 0906-MMP035-07-SS-avg SSMMP036-1-C(5) 0906-MMP036-06-SS 0906-MMP036-07-SS-1 0906-MMP036-05-SS

7/9/2009 7/9/2009 7/9/2009 7/17/2004 6/22/2009 6/22/2009 6/22/2009
0 - 0.5 0 - 0.5 0 - 0.5 0 - 0.167 0 - 0.5 0 - 0.5 0 - 0.5

9.23 B 7.84 B 8.833 B -- 2.95 F 2.79 F 8.5
31.1 27.4 29.73 -- 22.7 21.7 27.5

15.7 F,J- 18.6 F,J- 15.67 F,J- -- 20.1 60.9 11.6 F
24.4 26.2 25.47 15.9 51.1 82.9 167
365 325 333.3 0.7 J,B 225 188 443
6.13 7.06 6.697 -- 7.65 6.37 4.03
91.6 98.4 97 9.4 76.9 70.6 174
244 290 248.7 2.6 216 392 128

0.375 0.338 0.369 -- 0.249 J-,B 0.248 J-,B 0.296 J-,B
27.1 23.8 26.57 <0.5 25.4 19.1 45.9

309 J- 276 J- 302.7 J- 4.8 196 174 249
109 J- 130 J- 130.3 J- <0.01 17.1 J-,B 13.3 J-,B 28 J-,B
6.05 6.53 5.957 -- 3.64 4.54 11.2
0.846 0.971 0.86 -- 1.81 0.807 2.42
29.3 31.3 30.7 -- 42.1 36.6 71.6

218 J+ 222 J+ 209.7 J+ 1.8 263 160 534
1290 1040 1213.3 38.5 877 806 1810



TABLE 4-4
EXCEEDANCE SUMMARY FOR UPLAND SOIL SAMPLES

BALLARD MINE RI
(Page 6 of 24)

Location Identification
Field Sample Identification

Date Collected
Depth (ft)

Analyte/Methods (Units)

Background Screening
Metals (mg/kg) Levels Limits

Antimony 0.745 0.27
Arsenic 11.5 0.61
Boron 26 0.5
Cadmium 8.61 0.36
Chromium, Total 32.7 0.4
Cobalt 17.7 13
Copper 37.5 28
Manganese 4595 220
Mercury 0.0493 0.1
Molybdenum 3.45 2
Nickel 37.8 38
Selenium 1.8 0.52
Silver 0.225 4.2
Thallium 0.288 0.78
Uranium, Total 1.61 5
Vanadium 38.4 2
Zinc 173 46

mg/kg milligrams per kilogram.
Bold Bolded result indicates positively identified compound.
-- Not scheduled.
B Analyte detected in an associated blank.
F Analyte was positively identified but the reported concentration is estimated; 
 reported concentration is less  than the reporting limit, but greater than 

the method detection limit.
J Data are estimated due to associated quality control data. Bias unknown.
J+ Data are estimated due to associated quality control data. Potential high bias.
J- Data are estimated due to associated quality control data. Potential low bias.
UB Analyte considered not detected based on associated blank data.
UJ Potential low bias, possible false negative.

Highlight indicates both screening limits and background levels exceeded.
Background levels were calculated using the 95% USL.

MMP036 MMP036 MMP036 MMP036 MMP036 MMP036 Dup MMP036
0906-MMP036-08-SS 0906-MMP036-09-SS 0906-MMP036-10-SS 0906-MMP036-03-SS 0906-MMP036-04-SS 0906-MMP036-07-SS-2 0906-MMP036-07-SS-3

6/22/2009 6/22/2009 6/22/2009 6/22/2009 6/22/2009 6/22/2009 6/22/2009
0 - 0.5 0 - 0.5 0 - 0.5 0 - 0.5 0 - 0.5 0 - 0.5 0 - 0.5

3.55 F 3.11 F 1.06 7.01 9.55 1.23 1.85
22.2 17.1 10.9 22.5 37.3 19.3 16.2

<9.58 18.4 <1.73 <8.9 <9.41 10.5 18.5
61.1 45 8.0 109 140 22.9 30.7
297 394 70.3 295 416 117 154
5.16 5.74 8.19 4.25 6.85 5.06 9.54
108 82.8 49 136 168 58.6 63.1
180 232 176 118 403 162 227

0.288 J-,B 0.13 F,J 0.436 J-,B 0.28 J-,B 0.892 J-,B 0.245 J-,B 0.276 J-,B
31 22.1 7.89 33.6 48.7 11.9 14.3
176 148 124 240 282 139 176

28.7 J-,B 18.4 J-,B 14.9 J-,B 18.7 J-,B 31.7 J-,B 21 J-,B 10.6 J-,B
4.67 4.15 0.907 11.7 11.7 1.47 2.03
1.25 1.12 0.529 1.75 3.6 1.34 1.0
30.6 42.1 13.3 48.1 47.2 20.8 31.6
282 270 57.9 433 598 127 161
913 772 539 1270 1260 569 615



TABLE 4-4
EXCEEDANCE SUMMARY FOR UPLAND SOIL SAMPLES

BALLARD MINE RI
(Page 7 of 24)

Location Identification
Field Sample Identification

Date Collected
Depth (ft)

Analyte/Methods (Units)

Background Screening
Metals (mg/kg) Levels Limits

Antimony 0.745 0.27
Arsenic 11.5 0.61
Boron 26 0.5
Cadmium 8.61 0.36
Chromium, Total 32.7 0.4
Cobalt 17.7 13
Copper 37.5 28
Manganese 4595 220
Mercury 0.0493 0.1
Molybdenum 3.45 2
Nickel 37.8 38
Selenium 1.8 0.52
Silver 0.225 4.2
Thallium 0.288 0.78
Uranium, Total 1.61 5
Vanadium 38.4 2
Zinc 173 46

mg/kg milligrams per kilogram.
Bold Bolded result indicates positively identified compound.
-- Not scheduled.
B Analyte detected in an associated blank.
F Analyte was positively identified but the reported concentration is estimated; 
 reported concentration is less  than the reporting limit, but greater than 

the method detection limit.
J Data are estimated due to associated quality control data. Bias unknown.
J+ Data are estimated due to associated quality control data. Potential high bias.
J- Data are estimated due to associated quality control data. Potential low bias.
UB Analyte considered not detected based on associated blank data.
UJ Potential low bias, possible false negative.

Highlight indicates both screening limits and background levels exceeded.
Background levels were calculated using the 95% USL.

MMP036 MMP036 MMP036 MWD080 MWD080 MWD080 MWD080
0906-MMP036-07-SS-avg 0906-MMP036-AL01-SS 0906-MMP036-02-SS SSMWD080-1-C(5) SSMWD080-2-C(5) SSMWD080-3-C(5) SSMWD080-4-C(5)

6/22/2009 6/23/2009 6/23/2009 7/17/2004 7/17/2004 7/17/2004 7/17/2004
0 - 0.5 0 - 0.5 0 - 0.5 0 - 0.167 0 - 0.167 0 - 0.167 0 - 0.167

1.957 F 5.49 2.05 -- -- -- --
19.07 27 10.6 -- -- -- --
29.97 16.6 F 12.4 -- -- -- --
45.5 77.1 J+ 34 J+ 24 33.9 7.9 14
153 507 101 1.9 J,B 2.0 J,B 0.6 J,B 2.0 J,B
6.99 5.24 4.08 -- -- -- --
64.1 124 27.1 17.7 6.8 7.2 15.3
260.3 205 255 3.5 0.7 1.2 1.8

0.2563 J-,B 0.513 0.072 F -- -- -- --
15.1 36.1 10.6 <0.5 <0.5 <0.5 <0.5
163 315 116 35.6 12.2 6.5 20.9

14.97 J-,B 39.5 5.84 1.91 0.35 0.26 0.68
2.68 4.27 J- 0.977 J- -- -- -- --
1.049 1.9 1.7 -- -- -- --
29.67 46.5 J- 31.7 J- -- -- -- --
149.3 508 321 6.5 13.9 4.0 5.1
663.3 1370 597 206 218 57.1 144



TABLE 4-4
EXCEEDANCE SUMMARY FOR UPLAND SOIL SAMPLES

BALLARD MINE RI
(Page 8 of 24)

Location Identification
Field Sample Identification

Date Collected
Depth (ft)

Analyte/Methods (Units)

Background Screening
Metals (mg/kg) Levels Limits

Antimony 0.745 0.27
Arsenic 11.5 0.61
Boron 26 0.5
Cadmium 8.61 0.36
Chromium, Total 32.7 0.4
Cobalt 17.7 13
Copper 37.5 28
Manganese 4595 220
Mercury 0.0493 0.1
Molybdenum 3.45 2
Nickel 37.8 38
Selenium 1.8 0.52
Silver 0.225 4.2
Thallium 0.288 0.78
Uranium, Total 1.61 5
Vanadium 38.4 2
Zinc 173 46

mg/kg milligrams per kilogram.
Bold Bolded result indicates positively identified compound.
-- Not scheduled.
B Analyte detected in an associated blank.
F Analyte was positively identified but the reported concentration is estimated; 
 reported concentration is less  than the reporting limit, but greater than 

the method detection limit.
J Data are estimated due to associated quality control data. Bias unknown.
J+ Data are estimated due to associated quality control data. Potential high bias.
J- Data are estimated due to associated quality control data. Potential low bias.
UB Analyte considered not detected based on associated blank data.
UJ Potential low bias, possible false negative.

Highlight indicates both screening limits and background levels exceeded.
Background levels were calculated using the 95% USL.

MWD080 MWD080 MWD080 MWD080 MWD080 MWD080 Dup MWD080
0906-MWD080-06-SS 0906-MWD080-02-SS 0906-MWD080-07-SS-1 0906-MWD080-05-SS 0906-MWD080-03-SS 0906-MWD080-07-SS-2 0906-MWD080-07-SS-3

6/23/2009 6/23/2009 6/23/2009 6/23/2009 6/23/2009 6/23/2009 6/23/2009
0 - 0.5 0 - 0.5 0 - 0.5 0 - 0.5 0 - 0.5 0 - 0.5 0 - 0.5

4.92 7.39 5.26 8.12 8.51 4.07 6.07
45.5 J 35.8 J 27.6 44.4 J 31.9 J 22.2 25.2

11.5 J+ <9.56 15.6 F,J+ <9.58 <9.51 17.4 F,J+ 15.1 F,J+
11.8 13.8 36.1 J+ 17.8 31.7 26.6 J+ 28 J+
447 J 292 J 303 481 J 321 J 219 258
6.82 7.76 7.51 7.36 9.75 7.09 7.12
104 105 125 118 108 86.1 99.9

215 J 224 J 245 J 297 J 146 J 296 J 314 J
0.531 F,J- 0.438 F,J- 0.483 0.444 F,J- 0.457 F,J- 0.342 0.364

36.8 27.1 23 33.5 17.6 20.7 23.6
369 312 243 359 263 210 231

198 J 136 J 115 106 J 209 J 70.2 70.6
5.15 4.17 5.58 J- 5.11 4.6 3.56 J- 4.56 J-
0.695 0.69 1.31 0.763 0.802 1.12 1.16
27.9 30.7 31.7 J- 29.9 38.1 25.4 J- 31.5 J-
143 121 173 164 277 145 155
1350 1150 1010 1270 1280 919 950



TABLE 4-4
EXCEEDANCE SUMMARY FOR UPLAND SOIL SAMPLES

BALLARD MINE RI
(Page 9 of 24)

Location Identification
Field Sample Identification

Date Collected
Depth (ft)

Analyte/Methods (Units)

Background Screening
Metals (mg/kg) Levels Limits

Antimony 0.745 0.27
Arsenic 11.5 0.61
Boron 26 0.5
Cadmium 8.61 0.36
Chromium, Total 32.7 0.4
Cobalt 17.7 13
Copper 37.5 28
Manganese 4595 220
Mercury 0.0493 0.1
Molybdenum 3.45 2
Nickel 37.8 38
Selenium 1.8 0.52
Silver 0.225 4.2
Thallium 0.288 0.78
Uranium, Total 1.61 5
Vanadium 38.4 2
Zinc 173 46

mg/kg milligrams per kilogram.
Bold Bolded result indicates positively identified compound.
-- Not scheduled.
B Analyte detected in an associated blank.
F Analyte was positively identified but the reported concentration is estimated; 
 reported concentration is less  than the reporting limit, but greater than 

the method detection limit.
J Data are estimated due to associated quality control data. Bias unknown.
J+ Data are estimated due to associated quality control data. Potential high bias.
J- Data are estimated due to associated quality control data. Potential low bias.
UB Analyte considered not detected based on associated blank data.
UJ Potential low bias, possible false negative.

Highlight indicates both screening limits and background levels exceeded.
Background levels were calculated using the 95% USL.

MWD080 MWD080 MWD080 MWD080 MWD080 MWD081 MWD081
0906-MWD080-07-SS-avg 0906-MWD080-01-SS 0906-MWD080-09-SS 0906-MWD080-08-SS 0906-MWD080-10-SS 0906-MWD081-01-SS 0906-MWD081-02-SS

6/23/2009 7/8/2009 7/8/2009 7/8/2009 7/8/2009 6/17/2009 6/17/2009
0 - 0.5 0 - 0.5 0 - 0.5 0 - 0.5 0 - 0.5 0 - 0.5 0 - 0.5

5.133 3.09 5.81 6.2 4.04 6.06 4.65
25 23.3 J+ 15.8 J+ 24.5 J+ 3.84 J+ 21.6 15.8

16.03 F,J+ 4.23 16.7 F 16.8 F 4.19 34.7 15.8 F
30.23 J+ 25.7 27.2 38.7 11.3 63.6 52.5

260 252 201 209 194 437 J 379 J
7.24 7.86 5.54 5.84 2.66 7.98 7.12

103.67 89.2 67.2 90.4 18.6 74.8 68.1
285 J 1470 267 J 318 J 94.4 J 362 1040
0.3963 0.381 J+ 0.311 J+ 0.42 J+ 0.0903 F,J+ 0.342 0.25
22.43 12.8 13.9 22.8 5.44 24.4 J- 16.5 J-
228 228 144 189 36.4 240 157

85.27 33.8 56.1 80.1 9.55 25.3 22.5
4.567 J- 2.86 2.78 3.65 5.54 3.51 3.77

1.197 0.847 0.903 0.968 0.287 2.59 1.65
29.53 J- 24.8 24.5 22.7 9.56 50.5 46.4

157.7 130 151 188 64.8 505 504
959.7 526 703 919 267 1080 J 759 J



TABLE 4-4
EXCEEDANCE SUMMARY FOR UPLAND SOIL SAMPLES

BALLARD MINE RI
(Page 10 of 24)

Location Identification
Field Sample Identification

Date Collected
Depth (ft)

Analyte/Methods (Units)

Background Screening
Metals (mg/kg) Levels Limits

Antimony 0.745 0.27
Arsenic 11.5 0.61
Boron 26 0.5
Cadmium 8.61 0.36
Chromium, Total 32.7 0.4
Cobalt 17.7 13
Copper 37.5 28
Manganese 4595 220
Mercury 0.0493 0.1
Molybdenum 3.45 2
Nickel 37.8 38
Selenium 1.8 0.52
Silver 0.225 4.2
Thallium 0.288 0.78
Uranium, Total 1.61 5
Vanadium 38.4 2
Zinc 173 46

mg/kg milligrams per kilogram.
Bold Bolded result indicates positively identified compound.
-- Not scheduled.
B Analyte detected in an associated blank.
F Analyte was positively identified but the reported concentration is estimated; 
 reported concentration is less  than the reporting limit, but greater than 

the method detection limit.
J Data are estimated due to associated quality control data. Bias unknown.
J+ Data are estimated due to associated quality control data. Potential high bias.
J- Data are estimated due to associated quality control data. Potential low bias.
UB Analyte considered not detected based on associated blank data.
UJ Potential low bias, possible false negative.

Highlight indicates both screening limits and background levels exceeded.
Background levels were calculated using the 95% USL.

MWD081 MWD081 MWD081 MWD081 MWD081 MWD081 MWD081
0906-MWD081-03-SS 0906-MWD081-04-SS 0906-MWD081-08-SS 0906-MWD081-10-SS 0906-MWD081-09-SS 0906-MWD081-05-SS 0906-MWD081-06-SS

6/17/2009 6/17/2009 6/18/2009 6/18/2009 6/18/2009 6/18/2009 6/18/2009
0 - 0.5 0 - 0.5 0 - 0.5 0 - 0.5 0 - 0.5 0 - 0.5 0 - 0.5

5.57 6.98 5.45 5.4 7.87 5.45 4.22
37.1 30.1 36.5 21 23.3 32.1 35.1

14.9 F <9.61 24.4 31.5 27.4 15.1 F 12.2
26.3 23.4 34.8 J+ 63.4 J+ 99.5 J+ 25.2 J+ 11.9 J+
384 J 349 J 347 424 594 249 318
25.6 7.18 6.0 J- 4.61 J- 4.21 J- 5.37 J- 7.78 J-
137 100 109 82.5 91.1 107 110
225 299 192 228 187 162 117

0.381 0.325 0.353 J- 0.28 J- 0.332 J- 0.322 J- 0.456 J-
36.4 J- 31.5 J- 34.7 17.8 22.2 44.1 31.9

319 297 303 215 247 292 325
99.5 71.2 84.8 J 36.2 J 40.2 J 69.7 J 141 J
5.69 4.64 7.13 6.03 8.26 8.17 9.92
1.12 0.793 1.06 1.77 2.15 0.852 0.597
26.4 27.2 29 J+ 55 J+ 70.9 J+ 25.5 J+ 24.8 J+
170 162 255 563 808 143 103

771 J 891 J 969 J 818 J 1060 J 1020 J 776 J



TABLE 4-4
EXCEEDANCE SUMMARY FOR UPLAND SOIL SAMPLES

BALLARD MINE RI
(Page 11 of 24)

Location Identification
Field Sample Identification

Date Collected
Depth (ft)

Analyte/Methods (Units)

Background Screening
Metals (mg/kg) Levels Limits

Antimony 0.745 0.27
Arsenic 11.5 0.61
Boron 26 0.5
Cadmium 8.61 0.36
Chromium, Total 32.7 0.4
Cobalt 17.7 13
Copper 37.5 28
Manganese 4595 220
Mercury 0.0493 0.1
Molybdenum 3.45 2
Nickel 37.8 38
Selenium 1.8 0.52
Silver 0.225 4.2
Thallium 0.288 0.78
Uranium, Total 1.61 5
Vanadium 38.4 2
Zinc 173 46

mg/kg milligrams per kilogram.
Bold Bolded result indicates positively identified compound.
-- Not scheduled.
B Analyte detected in an associated blank.
F Analyte was positively identified but the reported concentration is estimated; 
 reported concentration is less  than the reporting limit, but greater than 

the method detection limit.
J Data are estimated due to associated quality control data. Bias unknown.
J+ Data are estimated due to associated quality control data. Potential high bias.
J- Data are estimated due to associated quality control data. Potential low bias.
UB Analyte considered not detected based on associated blank data.
UJ Potential low bias, possible false negative.

Highlight indicates both screening limits and background levels exceeded.
Background levels were calculated using the 95% USL.

MWD081 MWD081 Dup MWD081 MWD081 MWD082 MWD082
0906-MWD081-AL03-SS-1 0906-MWD081-AL03-SS-2 0906-MWD081-AL03-SS-3 0906-MWD081-AL03-SS-avg SSMWD082-1-C(5) SSMWD082-2-C(5)

6/23/2009 6/23/2009 6/23/2009 6/23/2009 7/16/2004 7/16/2004
0 - 0.5 0 - 0.5 0 - 0.5 0 - 0.5 0 - 0.167 0 - 0.167

5.24 4.58 4.37 4.73 -- --
19.7 24.6 21.3 21.87 -- --
25.7 20 22.3 22.67 -- --

72.3 J+ 84.6 J+ 71.4 J+ 76.1 J+ 10.8 27.1
433 346 439 406 <0.5 0.6 J,B
4.57 5.78 4.17 4.84 -- --
81.7 97.3 80.7 86.57 14.9 8.3
112 113 122 115.7 3.3 0.9

0.344 0.358 0.37 0.3573 -- --
24.2 29.1 28 27.1 <0.5 <0.5
177 167 188 177.3 18.8 12.5
35.7 41.2 37.6 38.17 0.86 0.52

4.89 J- 8.83 J- 8.37 J- 7.363 J- -- --
1.83 2.11 1.96 1.967 -- --

72.3 J- 82 J- 70.6 J- 74.97 J- -- --
632 555 691 626 1.6 10.8
1140 1260 1250 1216.7 138 131



TABLE 4-4
EXCEEDANCE SUMMARY FOR UPLAND SOIL SAMPLES

BALLARD MINE RI
(Page 12 of 24)

Location Identification
Field Sample Identification

Date Collected
Depth (ft)

Analyte/Methods (Units)

Background Screening
Metals (mg/kg) Levels Limits

Antimony 0.745 0.27
Arsenic 11.5 0.61
Boron 26 0.5
Cadmium 8.61 0.36
Chromium, Total 32.7 0.4
Cobalt 17.7 13
Copper 37.5 28
Manganese 4595 220
Mercury 0.0493 0.1
Molybdenum 3.45 2
Nickel 37.8 38
Selenium 1.8 0.52
Silver 0.225 4.2
Thallium 0.288 0.78
Uranium, Total 1.61 5
Vanadium 38.4 2
Zinc 173 46

mg/kg milligrams per kilogram.
Bold Bolded result indicates positively identified compound.
-- Not scheduled.
B Analyte detected in an associated blank.
F Analyte was positively identified but the reported concentration is estimated; 
 reported concentration is less  than the reporting limit, but greater than 

the method detection limit.
J Data are estimated due to associated quality control data. Bias unknown.
J+ Data are estimated due to associated quality control data. Potential high bias.
J- Data are estimated due to associated quality control data. Potential low bias.
UB Analyte considered not detected based on associated blank data.
UJ Potential low bias, possible false negative.

Highlight indicates both screening limits and background levels exceeded.
Background levels were calculated using the 95% USL.

MWD082 MWD082 MWD082 MWD082 MWD082 MWD082 MWD082
SSMWD082-3-C(5) SSMWD082-3-C(5)QA1 SSMWD082-3-C(5)Q-Avg SSMWD082-13-C(5) SSMWD082-12-C(5) SSMWD082-11-C(5) SSMWD082-10-C(5)

7/16/2004 7/6/2004 7/6/2004 7/18/2004 7/18/2004 7/18/2004 7/18/2004
0 - 0.167 0 - 0.167 0 - 0.167 0 - 0.167 0 - 0.167 0 - 0.167 0 - 0.167

-- -- -- -- -- --
-- -- -- -- -- --
-- -- -- -- -- --

22.7 24.3 J 23.4 -- -- -- --
0.6 J,B 1.0 J,B 0.8 J.B -- -- -- --

-- -- -- -- -- -- --
9.4 9.0 J 9.2 J -- -- -- --
2.3 2.8 J 2.6 J -- -- -- --
-- -- -- -- -- -- --

<0.5 <1.0 <0.5 -- -- -- --
8.3 8.0 J 8.2 -- -- -- --
0.5 0.41 J 0.46 5.4 J- 10.8 J- 16.2 J- 20.9 J-
-- -- -- -- -- -- --
-- -- -- -- -- -- --
-- -- -- -- -- -- --

4.8 4.9 J 4.85 J -- -- -- --
97.4 100 J 98.7 J -- -- -- --



TABLE 4-4
EXCEEDANCE SUMMARY FOR UPLAND SOIL SAMPLES

BALLARD MINE RI
(Page 13 of 24)

Location Identification
Field Sample Identification

Date Collected
Depth (ft)

Analyte/Methods (Units)

Background Screening
Metals (mg/kg) Levels Limits

Antimony 0.745 0.27
Arsenic 11.5 0.61
Boron 26 0.5
Cadmium 8.61 0.36
Chromium, Total 32.7 0.4
Cobalt 17.7 13
Copper 37.5 28
Manganese 4595 220
Mercury 0.0493 0.1
Molybdenum 3.45 2
Nickel 37.8 38
Selenium 1.8 0.52
Silver 0.225 4.2
Thallium 0.288 0.78
Uranium, Total 1.61 5
Vanadium 38.4 2
Zinc 173 46

mg/kg milligrams per kilogram.
Bold Bolded result indicates positively identified compound.
-- Not scheduled.
B Analyte detected in an associated blank.
F Analyte was positively identified but the reported concentration is estimated; 
 reported concentration is less  than the reporting limit, but greater than 

the method detection limit.
J Data are estimated due to associated quality control data. Bias unknown.
J+ Data are estimated due to associated quality control data. Potential high bias.
J- Data are estimated due to associated quality control data. Potential low bias.
UB Analyte considered not detected based on associated blank data.
UJ Potential low bias, possible false negative.

Highlight indicates both screening limits and background levels exceeded.
Background levels were calculated using the 95% USL.

MWD082 MWD082 MWD082 MWD082 MWD082 MWD082 MWD082 MWD082
SSMWD082-9-C(7) SSMWD082-8-C(7) SSMWD082-7-C(12) SSMWD082-6-C(7) SSMWD082-5-C(5) SSMWD082-4-C(6) SSMWD082-3-C(9) SSMWD082-1-C(6)

7/18/2004 7/18/2004 7/18/2004 7/18/2004 7/18/2004 7/18/2004 7/18/2004 7/18/2004
0 - 0.167 0 - 0.167 0 - 0.167 0 - 0.167 0 - 0.167 0 - 0.167 0 - 0.167 0 - 0.167

-- -- -- -- -- -- -- --
-- -- -- -- -- -- -- --
-- -- -- -- -- -- -- --
-- -- -- -- -- -- -- --
-- -- -- -- -- -- -- --
-- -- -- -- -- -- -- --
-- -- -- -- -- -- -- --
-- -- -- -- -- -- -- --
-- -- -- -- -- -- -- --
-- -- -- -- -- -- -- --
-- -- -- -- -- -- -- --

19.8 J- 28 J- 51 J- 59 J- 49 J- 58 J- 65 J- 70 J-
-- -- -- -- -- -- -- --
-- -- -- -- -- -- -- --
-- -- -- -- -- -- -- --
-- -- -- -- -- -- -- --
-- -- -- -- -- -- -- --



TABLE 4-4
EXCEEDANCE SUMMARY FOR UPLAND SOIL SAMPLES

BALLARD MINE RI
(Page 14 of 24)

Location Identification
Field Sample Identification

Date Collected
Depth (ft)

Analyte/Methods (Units)

Background Screening
Metals (mg/kg) Levels Limits

Antimony 0.745 0.27
Arsenic 11.5 0.61
Boron 26 0.5
Cadmium 8.61 0.36
Chromium, Total 32.7 0.4
Cobalt 17.7 13
Copper 37.5 28
Manganese 4595 220
Mercury 0.0493 0.1
Molybdenum 3.45 2
Nickel 37.8 38
Selenium 1.8 0.52
Silver 0.225 4.2
Thallium 0.288 0.78
Uranium, Total 1.61 5
Vanadium 38.4 2
Zinc 173 46

mg/kg milligrams per kilogram.
Bold Bolded result indicates positively identified compound.
-- Not scheduled.
B Analyte detected in an associated blank.
F Analyte was positively identified but the reported concentration is estimated; 
 reported concentration is less  than the reporting limit, but greater than 

the method detection limit.
J Data are estimated due to associated quality control data. Bias unknown.
J+ Data are estimated due to associated quality control data. Potential high bias.
J- Data are estimated due to associated quality control data. Potential low bias.
UB Analyte considered not detected based on associated blank data.
UJ Potential low bias, possible false negative.

Highlight indicates both screening limits and background levels exceeded.
Background levels were calculated using the 95% USL.

MWD082 MWD082 MWD082 MWD082 MWD082 MWD082 MWD082
SSMWD082-2-C(1) SSMWD082-14-C(5)QA1 SSMWD082-15-C(5) SSMWD082-16-C(5) SSMWD082-17-C(6) SSMWD082-18-C(5) SSMWD082-14-C(5)QA2

7/18/2004 7/19/2004 7/19/2004 7/19/2004 7/19/2004 7/19/2004 7/19/2004
0 - 0.167 0 - 0.167 0 - 0.167 0 - 0.167 0 - 0.167 0 - 0.167 0 - 0.167

-- -- -- -- -- -- --
-- -- -- -- -- -- --
-- -- -- -- -- -- --
-- -- -- -- -- -- --
-- -- -- -- -- -- --
-- -- -- -- -- -- --
-- -- -- -- -- -- --
-- -- -- -- -- -- --
-- -- -- -- -- -- --
-- -- -- -- -- -- --
-- -- -- -- -- -- --

54 J- 63 54 53 71 65 62
-- -- -- -- -- -- --
-- -- -- -- -- -- --
-- -- -- -- -- -- --
-- -- -- -- -- -- --
-- -- -- -- -- -- --



TABLE 4-4
EXCEEDANCE SUMMARY FOR UPLAND SOIL SAMPLES

BALLARD MINE RI
(Page 15 of 24)

Location Identification
Field Sample Identification

Date Collected
Depth (ft)

Analyte/Methods (Units)

Background Screening
Metals (mg/kg) Levels Limits

Antimony 0.745 0.27
Arsenic 11.5 0.61
Boron 26 0.5
Cadmium 8.61 0.36
Chromium, Total 32.7 0.4
Cobalt 17.7 13
Copper 37.5 28
Manganese 4595 220
Mercury 0.0493 0.1
Molybdenum 3.45 2
Nickel 37.8 38
Selenium 1.8 0.52
Silver 0.225 4.2
Thallium 0.288 0.78
Uranium, Total 1.61 5
Vanadium 38.4 2
Zinc 173 46

mg/kg milligrams per kilogram.
Bold Bolded result indicates positively identified compound.
-- Not scheduled.
B Analyte detected in an associated blank.
F Analyte was positively identified but the reported concentration is estimated; 
 reported concentration is less  than the reporting limit, but greater than 

the method detection limit.
J Data are estimated due to associated quality control data. Bias unknown.
J+ Data are estimated due to associated quality control data. Potential high bias.
J- Data are estimated due to associated quality control data. Potential low bias.
UB Analyte considered not detected based on associated blank data.
UJ Potential low bias, possible false negative.

Highlight indicates both screening limits and background levels exceeded.
Background levels were calculated using the 95% USL.

MWD082 MWD082 MWD082 MWD082 MWD082 MWD082 MWD082
SSMWD082-14-C(5)QA3 SSMWD082-20-C(5) SSMWD082-21-C(9) SSMWD082-22-C(5) SSMWD082-23-C(7) SSMWD082-24-C(6) SSMWD082-26-C(5)

7/19/2004 7/19/2004 7/19/2004 7/19/2004 7/19/2004 7/19/2004 7/19/2004
0 - 0.167 0 - 0.167 0 - 0.167 0 - 0.167 0 - 0.167 0 - 0.167 0 - 0.167

-- -- -- -- -- -- --
-- -- -- -- -- -- --
-- -- -- -- -- -- --
-- -- -- -- -- -- --
-- -- -- -- -- -- --
-- -- -- -- -- -- --
-- -- -- -- -- -- --
-- -- -- -- -- -- --
-- -- -- -- -- -- --
-- -- -- -- -- -- --
-- -- -- -- -- -- --
60 42 14.1 11 8.9 8.5 4.8
-- -- -- -- -- -- --
-- -- -- -- -- -- --
-- -- -- -- -- -- --
-- -- -- -- -- -- --
-- -- -- -- -- -- --



TABLE 4-4
EXCEEDANCE SUMMARY FOR UPLAND SOIL SAMPLES

BALLARD MINE RI
(Page 16 of 24)

Location Identification
Field Sample Identification

Date Collected
Depth (ft)

Analyte/Methods (Units)

Background Screening
Metals (mg/kg) Levels Limits

Antimony 0.745 0.27
Arsenic 11.5 0.61
Boron 26 0.5
Cadmium 8.61 0.36
Chromium, Total 32.7 0.4
Cobalt 17.7 13
Copper 37.5 28
Manganese 4595 220
Mercury 0.0493 0.1
Molybdenum 3.45 2
Nickel 37.8 38
Selenium 1.8 0.52
Silver 0.225 4.2
Thallium 0.288 0.78
Uranium, Total 1.61 5
Vanadium 38.4 2
Zinc 173 46

mg/kg milligrams per kilogram.
Bold Bolded result indicates positively identified compound.
-- Not scheduled.
B Analyte detected in an associated blank.
F Analyte was positively identified but the reported concentration is estimated; 
 reported concentration is less  than the reporting limit, but greater than 

the method detection limit.
J Data are estimated due to associated quality control data. Bias unknown.
J+ Data are estimated due to associated quality control data. Potential high bias.
J- Data are estimated due to associated quality control data. Potential low bias.
UB Analyte considered not detected based on associated blank data.
UJ Potential low bias, possible false negative.

Highlight indicates both screening limits and background levels exceeded.
Background levels were calculated using the 95% USL.

MWD082 MWD082 MWD082 MWD082 MWD082 MWD082 MWD082
SSMWD082-25-C(5) SSMWD082-14-C(5)QA-avg 0906-MWD082-06-SS 0906-MWD082-10-SS 0906-MWD082-09-SS 0906-MWD082-03-SS 0906-MWD082-05-SS

7/19/2004 7/19/2004 6/22/2009 6/22/2009 6/22/2009 6/23/2009 6/23/2009
0 - 0.167 0 - 0.167 0 - 0.5 0 - 0.5 0 - 0.5 0 - 0.5 0 - 0.5

-- -- 3.93 <0.357 2.84 F 7.63 1.36
-- -- 21 7.68 25.5 35.7 16.8
-- -- 13.2 F <3.57 19.7 <9.42 8.02 J+
-- -- 27.8 5.46 25.1 45.6 J+ 17.2 J+
-- -- 179 34.4 149 509 122
-- -- 6.86 11.5 6.95 13.8 8.02
-- -- 104 34.3 67.9 136 53.2
-- -- 588 1320 282 741 J 254 J
-- -- 0.319 J-,B 0.11 F,J 0.278 J-,B 0.49 0.162 F
-- -- 23.4 2.61 F 21.6 29.9 19.7
-- -- 253 154 179 402 180

5.9 61.7 40.5 J-,B 4.04 J-,B 39.1 J-,B 35.3 17
-- -- 4.37 0.371 3.28 7.42 J- 0.901 F,J-
-- -- 0.852 0.412 0.823 1.33 1.08
-- -- 27 9.98 25 54.8 J- 19.4 J-
-- -- 92.3 33.5 J+ 138 342 79
-- -- 901 540 884 1300 633



TABLE 4-4
EXCEEDANCE SUMMARY FOR UPLAND SOIL SAMPLES

BALLARD MINE RI
(Page 17 of 24)

Location Identification
Field Sample Identification

Date Collected
Depth (ft)

Analyte/Methods (Units)

Background Screening
Metals (mg/kg) Levels Limits

Antimony 0.745 0.27
Arsenic 11.5 0.61
Boron 26 0.5
Cadmium 8.61 0.36
Chromium, Total 32.7 0.4
Cobalt 17.7 13
Copper 37.5 28
Manganese 4595 220
Mercury 0.0493 0.1
Molybdenum 3.45 2
Nickel 37.8 38
Selenium 1.8 0.52
Silver 0.225 4.2
Thallium 0.288 0.78
Uranium, Total 1.61 5
Vanadium 38.4 2
Zinc 173 46

mg/kg milligrams per kilogram.
Bold Bolded result indicates positively identified compound.
-- Not scheduled.
B Analyte detected in an associated blank.
F Analyte was positively identified but the reported concentration is estimated; 
 reported concentration is less  than the reporting limit, but greater than 

the method detection limit.
J Data are estimated due to associated quality control data. Bias unknown.
J+ Data are estimated due to associated quality control data. Potential high bias.
J- Data are estimated due to associated quality control data. Potential low bias.
UB Analyte considered not detected based on associated blank data.
UJ Potential low bias, possible false negative.

Highlight indicates both screening limits and background levels exceeded.
Background levels were calculated using the 95% USL.

MWD082 MWD082 MWD082 MWD082 MWD082 MWD082 Dup MWD082
0906-MWD082-08-SS 0906-MWD082-04-SS 0906-MWD082-01-SS 0906-MWD082-07-SS-1 0906-MWD082-02-SS 0906-MWD082-07-SS-2 0906-MWD082-07-SS-3

6/23/2009 6/23/2009 7/8/2009 7/8/2009 7/8/2009 7/8/2009 7/8/2009
0 - 0.5 0 - 0.5 0 - 0.5 0 - 0.5 0 - 0.5 0 - 0.5 0 - 0.5

5.28 0.747 9.57 1.7 10.9 0.59 F 0.925
32.7 8.08 25.3 J-,B 8.36 J-,B 34.7 J-,B 8.42 J-,B 8.49 J-,B

5.25 J+ 2.93 F,J+ 11.8 F 2.98 F 10 F <1.86 <1.82
29.5 J+ 4.92 J+ 24.1 J+ 7.54 J+ 14.6 J+ 3.86 J+ 3.59 J+

362 58.4 319 69.5 326 62.9 46.2
8.23 6.77 11.7 6.69 8.04 8.07 7.06
156 27.6 102 30.4 102 30.3 27.4

150 J 222 J 366 J 286 J 405 J 273 J 270 J
0.541 0.0914 F 0.466 J+ 0.117 F,J+ 0.523 J+ 0.11 F,J+ 0.0941 F,J+
43.4 4.11 23.5 7.01 25.4 4.89 8.43
453 121 270 119 387 129 117
156 3.51 25.9 J-,B 6.94 J-,B 31 J-,B 5.48 J-,B 4.99 J-,B

14.4 J- 0.279 J- 4.66 0.619 3.94 0.277 0.279
0.612 0.399 0.617 0.431 0.568 0.353 0.302

37.6 J- 5.29 J- 29.9 J+ 10.8 J+ 24.8 J+ 7.17 J+ 7.3 J+
129 43.8 169 44.2 132 29.4 28.1
1600 470 1040 444 1550 350 388



TABLE 4-4
EXCEEDANCE SUMMARY FOR UPLAND SOIL SAMPLES

BALLARD MINE RI
(Page 18 of 24)

Location Identification
Field Sample Identification

Date Collected
Depth (ft)

Analyte/Methods (Units)

Background Screening
Metals (mg/kg) Levels Limits

Antimony 0.745 0.27
Arsenic 11.5 0.61
Boron 26 0.5
Cadmium 8.61 0.36
Chromium, Total 32.7 0.4
Cobalt 17.7 13
Copper 37.5 28
Manganese 4595 220
Mercury 0.0493 0.1
Molybdenum 3.45 2
Nickel 37.8 38
Selenium 1.8 0.52
Silver 0.225 4.2
Thallium 0.288 0.78
Uranium, Total 1.61 5
Vanadium 38.4 2
Zinc 173 46

mg/kg milligrams per kilogram.
Bold Bolded result indicates positively identified compound.
-- Not scheduled.
B Analyte detected in an associated blank.
F Analyte was positively identified but the reported concentration is estimated; 
 reported concentration is less  than the reporting limit, but greater than 

the method detection limit.
J Data are estimated due to associated quality control data. Bias unknown.
J+ Data are estimated due to associated quality control data. Potential high bias.
J- Data are estimated due to associated quality control data. Potential low bias.
UB Analyte considered not detected based on associated blank data.
UJ Potential low bias, possible false negative.

Highlight indicates both screening limits and background levels exceeded.
Background levels were calculated using the 95% USL.

MWD082 MWD083 MWD083 MWD083 MWD083 Dup MWD083
0906-MWD082-07-SS-avg 0906-MWD083-06-SS 0906-MWD083-09-SS 0906-MWD083-07-SS-1 0906-MWD083-07-SS-2 0906-MWD083-07-SS-3

7/8/2009 6/18/2009 6/18/2009 6/18/2009 6/18/2009 6/18/2009
0 - 0.5 0 - 0.5 0 - 0.5 0 - 0.5 0 - 0.5 0 - 0.5

1.0717 F 0.621 F 2.24 F 1.24 1.74 1.71
8.423 J-,B 6.26 15.4 10.7 10.8 9.71

2.98 F 9.04 34.4 11.2 18.8 26.3
4.997 J+ 6.8 J+ 26.2 J+ 7.59 J+ 12.9 J+ 7.28 J+

59.53 37.2 195 44.7 90.7 75.8
7.273 6.75 J- 5.81 J- 4.05 J- 7.07 J- 6.6 J-
29.37 20.5 61.5 50.7 47.4 42

276.3 J 575 274 95.2 212 192
0.10703 F,J+ 0.0492 F,J- 0.197 F,J- 0.131 F,J- 0.129 F,J- 0.114 F,J-

6.777 3.3 8.38 F 9.2 8.76 7.13
121.7 51.2 132 116 117 102

5.803 J-,B 5.29 J 23.7 J 10.6 J 13.9 J 9.71 J
0.3917 0.652 F 2.55 0.541 F 1.1 0.71 F
0.362 0.332 0.84 0.342 0.582 0.486

8.423 J+ 8.25 J+ 29.9 J+ 11.9 J+ 22 J+ 20.2 J+
33.9 40.1 165 45.1 73.2 58.9
394 175 J 449 J 424 J 430 J 378 J



TABLE 4-4
EXCEEDANCE SUMMARY FOR UPLAND SOIL SAMPLES

BALLARD MINE RI
(Page 19 of 24)

Location Identification
Field Sample Identification

Date Collected
Depth (ft)

Analyte/Methods (Units)

Background Screening
Metals (mg/kg) Levels Limits

Antimony 0.745 0.27
Arsenic 11.5 0.61
Boron 26 0.5
Cadmium 8.61 0.36
Chromium, Total 32.7 0.4
Cobalt 17.7 13
Copper 37.5 28
Manganese 4595 220
Mercury 0.0493 0.1
Molybdenum 3.45 2
Nickel 37.8 38
Selenium 1.8 0.52
Silver 0.225 4.2
Thallium 0.288 0.78
Uranium, Total 1.61 5
Vanadium 38.4 2
Zinc 173 46

mg/kg milligrams per kilogram.
Bold Bolded result indicates positively identified compound.
-- Not scheduled.
B Analyte detected in an associated blank.
F Analyte was positively identified but the reported concentration is estimated; 
 reported concentration is less  than the reporting limit, but greater than 

the method detection limit.
J Data are estimated due to associated quality control data. Bias unknown.
J+ Data are estimated due to associated quality control data. Potential high bias.
J- Data are estimated due to associated quality control data. Potential low bias.
UB Analyte considered not detected based on associated blank data.
UJ Potential low bias, possible false negative.

Highlight indicates both screening limits and background levels exceeded.
Background levels were calculated using the 95% USL.

MWD083 MWD083 MWD083 MWD083 MWD083 MWD083
0906-MWD083-07-SS-avg 0906-MWD083-04-SS 0906-MWD083-05-SS 0906-MWD083-01-SS 0906-MWD083-02-SS 0906-MWD083-03-SS

6/18/2009 6/21/2009 6/21/2009 6/21/2009 6/21/2009 6/21/2009
0 - 0.5 0 - 0.5 0 - 0.5 0 - 0.5 0 - 0.5 0 - 0.5

1.563 1.45 0.634 F <0.377 0.942 <0.376
10.403 13.3 12.1 10.7 16.1 11.5
18.77 4.9 J- 3.84 J- <1.89 UJ 9.85 J- 2.07 F,J-

9.257 J+ 21.3 11.4 3.74 14.5 6.22
70.4 100 78.1 32.1 98.5 59.7

5.907 J- 6.99 7.32 15.9 7.72 8.75
46.7 52.7 J+ 49.9 J+ 29.2 J+ 44.9 J+ 32.7 J+
166.4 467 445 5180 351 1280

0.1247 F,J- 0.16 F,J- 0.153 F,J- 0.114 F,J- 0.107 F,J- 0.189 F,J-
8.363 13 8.32 2.71 11.9 4.24
111.7 142 148 106 165 115

11.403 J 9.87 J 9.63 J 2.94 J 9.92 J 6.34 J
0.7837 F 1.41 0.913 10.5 0.929 0.388 B

0.47 1.16 0.983 0.73 1.21 0.674
18.03 J+ 22.2 12.9 5.08 19.2 9.82

59.07 103 70.6 28.8 71.3 44.4
410.7 J 564 467 259 555 370



TABLE 4-4
EXCEEDANCE SUMMARY FOR UPLAND SOIL SAMPLES

BALLARD MINE RI
(Page 20 of 24)

Location Identification
Field Sample Identification

Date Collected
Depth (ft)

Analyte/Methods (Units)

Background Screening
Metals (mg/kg) Levels Limits

Antimony 0.745 0.27
Arsenic 11.5 0.61
Boron 26 0.5
Cadmium 8.61 0.36
Chromium, Total 32.7 0.4
Cobalt 17.7 13
Copper 37.5 28
Manganese 4595 220
Mercury 0.0493 0.1
Molybdenum 3.45 2
Nickel 37.8 38
Selenium 1.8 0.52
Silver 0.225 4.2
Thallium 0.288 0.78
Uranium, Total 1.61 5
Vanadium 38.4 2
Zinc 173 46

mg/kg milligrams per kilogram.
Bold Bolded result indicates positively identified compound.
-- Not scheduled.
B Analyte detected in an associated blank.
F Analyte was positively identified but the reported concentration is estimated; 
 reported concentration is less  than the reporting limit, but greater than 

the method detection limit.
J Data are estimated due to associated quality control data. Bias unknown.
J+ Data are estimated due to associated quality control data. Potential high bias.
J- Data are estimated due to associated quality control data. Potential low bias.
UB Analyte considered not detected based on associated blank data.
UJ Potential low bias, possible false negative.

Highlight indicates both screening limits and background levels exceeded.
Background levels were calculated using the 95% USL.

MWD083 MWD083 MWD084 MWD084 MWD084 MWD084 MWD084
0906-MWD083-AL01-SS 0906-MWD083-08-SS SSMWD084-1-C(5) 0906-MWD084-07-SS-1 0906-MWD084-03-SS 0906-MWD084-02-SS 0906-MWD084-09-SS

6/23/2009 6/23/2009 7/16/2004 6/20/2009 6/20/2009 6/20/2009 6/20/2009
0 - 0.5 0 - 0.5 0 - 0.167 0 - 0.5 0 - 0.5 0 - 0.5 0 - 0.5

<0.377 <0.725 -- 0.431 F 3.28 F 1.19 5.62
9.28 3.51 -- 6.56 20.6 7.8 25.5
7.81 4.59 -- 14.1 16.6 F 8.88 30.2

12.5 J+ 1.94 J+ 37.6 4.77 30.7 12.7 32.8
76.8 17.6 <0.5 32.6 170 51.9 235
7.16 6.44 -- 10.2 10 4.17 7.95
35.7 13.8 13.2 27 83.1 21.2 101
322 534 2.4 2430 294 214 517

0.109 F 0.0247 F -- 0.0421 F 0.289 0.051 J 0.277
3.42 <1.09 <0.5 2.68 18.3 5.91 23.4
77 17.7 21.4 48.7 198 89.9 266

12.2 0.874 0.12 3.38 35.5 2.67 101
1.29 J- 0.198 F,J- -- 0.617 3.68 0.849 6.07
0.492 0.204 -- 0.244 0.856 0.682 0.933
17 J- 1.99 J- -- 5.14 26.9 10.8 31

70 16.9 3.2 34.1 134 83 173
298 109 119 171 724 373 930



TABLE 4-4
EXCEEDANCE SUMMARY FOR UPLAND SOIL SAMPLES

BALLARD MINE RI
(Page 21 of 24)

Location Identification
Field Sample Identification

Date Collected
Depth (ft)

Analyte/Methods (Units)

Background Screening
Metals (mg/kg) Levels Limits

Antimony 0.745 0.27
Arsenic 11.5 0.61
Boron 26 0.5
Cadmium 8.61 0.36
Chromium, Total 32.7 0.4
Cobalt 17.7 13
Copper 37.5 28
Manganese 4595 220
Mercury 0.0493 0.1
Molybdenum 3.45 2
Nickel 37.8 38
Selenium 1.8 0.52
Silver 0.225 4.2
Thallium 0.288 0.78
Uranium, Total 1.61 5
Vanadium 38.4 2
Zinc 173 46

mg/kg milligrams per kilogram.
Bold Bolded result indicates positively identified compound.
-- Not scheduled.
B Analyte detected in an associated blank.
F Analyte was positively identified but the reported concentration is estimated; 
 reported concentration is less  than the reporting limit, but greater than 

the method detection limit.
J Data are estimated due to associated quality control data. Bias unknown.
J+ Data are estimated due to associated quality control data. Potential high bias.
J- Data are estimated due to associated quality control data. Potential low bias.
UB Analyte considered not detected based on associated blank data.
UJ Potential low bias, possible false negative.

Highlight indicates both screening limits and background levels exceeded.
Background levels were calculated using the 95% USL.

MWD084 MWD084 MWD084 MWD084 MWD084 Dup MWD084
0906-MWD084-10-SS 0906-MWD084-AL02-SS 0906-MWD084-04-SS 0906-MWD084-01-SS 0906-MWD084-07-SS-2 0906-MWD084-07-SS-3

6/20/2009 6/20/2009 6/20/2009 6/20/2009 6/20/2009 6/20/2009
0 - 0.5 0 - 0.5 0 - 0.5 0 - 0.5 0 - 0.5 0 - 0.5

6.66 0.659 F 3.98 2.16 F <0.363 0.871
38.5 15.9 25.3 21.7 7.58 8.32

14.7 F 10.5 24.4 23.7 13.5 14.3
18.3 22 46.3 30.9 7.09 6.76
459 133 415 254 54.3 42
7.77 6.99 6.15 6.25 13.6 9.8

100 J+ 60.9 J+ 104 J+ 68.6 J+ 33.6 J+ 32.6
353 399 259 379 2640 1870

0.345 0.216 F 0.373 0.288 0.0653 F 0.0822 F
21.2 11.3 22.9 12.1 2.12 F 5.95
635 168 290 205 68.2 72

162 J 24.9 J 44.9 J 17.3 J 4.58 J 5.35
5.55 3.31 5.55 2.48 0.922 1.13
1.15 0.736 1.36 1.1 0.3 0.366

23.7 J+ 24.7 J+ 41.5 J+ 25 J+ 6.76 J+ 12.5
251 128 305 249 56.4 39.2

1570 J 641 J 1040 J 746 J 216 J 283



TABLE 4-4
EXCEEDANCE SUMMARY FOR UPLAND SOIL SAMPLES

BALLARD MINE RI
(Page 22 of 24)

Location Identification
Field Sample Identification

Date Collected
Depth (ft)

Analyte/Methods (Units)

Background Screening
Metals (mg/kg) Levels Limits

Antimony 0.745 0.27
Arsenic 11.5 0.61
Boron 26 0.5
Cadmium 8.61 0.36
Chromium, Total 32.7 0.4
Cobalt 17.7 13
Copper 37.5 28
Manganese 4595 220
Mercury 0.0493 0.1
Molybdenum 3.45 2
Nickel 37.8 38
Selenium 1.8 0.52
Silver 0.225 4.2
Thallium 0.288 0.78
Uranium, Total 1.61 5
Vanadium 38.4 2
Zinc 173 46

mg/kg milligrams per kilogram.
Bold Bolded result indicates positively identified compound.
-- Not scheduled.
B Analyte detected in an associated blank.
F Analyte was positively identified but the reported concentration is estimated; 
 reported concentration is less  than the reporting limit, but greater than 

the method detection limit.
J Data are estimated due to associated quality control data. Bias unknown.
J+ Data are estimated due to associated quality control data. Potential high bias.
J- Data are estimated due to associated quality control data. Potential low bias.
UB Analyte considered not detected based on associated blank data.
UJ Potential low bias, possible false negative.

Highlight indicates both screening limits and background levels exceeded.
Background levels were calculated using the 95% USL.

MWD084 MWD084 MWD084 MWD093 MWD093 MWD093
0906-MWD084-07-SS-avg 0906-MWD084-AL04-SS 0906-MWD084-AL05-SS 0906-MWD093-02-SS 0906-MWD093-01-SS 0906-MWD093-03-SS

6/20/2009 6/23/2009 7/10/2009 6/21/2009 6/21/2009 6/21/2009
0 - 0.5 0 - 0.5 0 - 0.5 0 - 0.5 0 - 0.5 0 - 0.5

0.651 F 5.34 2.46 4.08 7.06 7.06
7.487 29.7 10.1 26.1 31.5 30.4
13.97 23.2 11.8 <1.78 UJ 11.4 F,J- 14.1 F,J-
6.207 77.8 J+ 19.9 18.7 28.8 43.2
42.97 403 85.8 205 402 315
11.2 5.81 4.31 8.58 6.16 7.41

31.07 J+ 129 35 80.7 J+ 115 J+ 120 J+
2313.3 248 219 262 251 274

0.0632 F 0.417 0.152 F 0.387 F,J- 0.471 F,J- 0.46 F,J-
3.583 F 30.7 8.52 20.3 33.6 38.4
62.97 246 130 247 314 284

4.437 J 51.2 16.3 174 J 49.5 J 88.4 J
0.8897 6.37 J- 1.66 4.58 3.73 6.05
0.3033 1.86 0.897 0.687 1.01 1.44

8.133 J+ 47.7 J- 11.6 21.8 29.8 30.9
43.23 478 90 J+ 109 194 251

223.3 J 1320 566 946 1220 1350



TABLE 4-4
EXCEEDANCE SUMMARY FOR UPLAND SOIL SAMPLES

BALLARD MINE RI
(Page 23 of 24)

Location Identification
Field Sample Identification

Date Collected
Depth (ft)

Analyte/Methods (Units)

Background Screening
Metals (mg/kg) Levels Limits

Antimony 0.745 0.27
Arsenic 11.5 0.61
Boron 26 0.5
Cadmium 8.61 0.36
Chromium, Total 32.7 0.4
Cobalt 17.7 13
Copper 37.5 28
Manganese 4595 220
Mercury 0.0493 0.1
Molybdenum 3.45 2
Nickel 37.8 38
Selenium 1.8 0.52
Silver 0.225 4.2
Thallium 0.288 0.78
Uranium, Total 1.61 5
Vanadium 38.4 2
Zinc 173 46

mg/kg milligrams per kilogram.
Bold Bolded result indicates positively identified compound.
-- Not scheduled.
B Analyte detected in an associated blank.
F Analyte was positively identified but the reported concentration is estimated; 
 reported concentration is less  than the reporting limit, but greater than 

the method detection limit.
J Data are estimated due to associated quality control data. Bias unknown.
J+ Data are estimated due to associated quality control data. Potential high bias.
J- Data are estimated due to associated quality control data. Potential low bias.
UB Analyte considered not detected based on associated blank data.
UJ Potential low bias, possible false negative.

Highlight indicates both screening limits and background levels exceeded.
Background levels were calculated using the 95% USL.

MWD093 MWD093 MWD093 MWD093 MWD093 MWD093 MWD093 Dup
0906-MWD093-04-SS 0906-MWD093-06-SS 0906-MWD093-05-SS 0906-MWD093-10-SS 0906-MWD093-08-SS 0906-MWD093-07-SS-1 0906-MWD093-07-SS-2

6/21/2009 6/21/2009 6/21/2009 6/21/2009 6/21/2009 6/21/2009 6/21/2009
0 - 0.5 0 - 0.5 0 - 0.5 0 - 0.5 0 - 0.5 0 - 0.5 0 - 0.5

7.9 1.76 8.41 0.863 7.69 0.653 F 1.09
32.7 16.4 J 30.9 J 8.73 J 29.6 J 10.7 J 11.3 J

10.6 F,J- 8.97 J- <9.43 UJ 4.31 J- 10.1 F,J- <1.88 UJ 5.18 J-
37.1 21.2 22.2 7.52 49.7 6.89 14.9
412 148 J-,B 368 J-,B 78 J-,B 332 J-,B 69.6 J-,B 93.6 J-,B
6.97 10 8.15 7.26 6.35 7.76 7.34

132 J+ 69.7 119 35.1 128 38.5 35.9
194 206 229 321 250 463 188

0.231 F,J- 0.214 F,J 0.422 J-,B 0.117 F,J 0.449 J-,B 0.113 F,J 0.117 F,J
38.1 14.9 42.5 6.88 38 6.24 9.46
350 185 355 134 308 132 152

49.8 J 13.3 J 42.3 J 9.46 J 35.6 J 7.17 J 6.87 J
7.3 1.61 3.84 0.772 5.55 0.623 0.63
1.14 1.09 0.755 0.405 1.23 0.448 0.941
34.1 30.1 27.5 9.86 31.3 11.4 13.4
250 110 J+ 171 J+ 55.2 J+ 237 J+ 48.5 J+ 75.2 J+
1340 835 1120 398 1260 371 515



TABLE 4-4
EXCEEDANCE SUMMARY FOR UPLAND SOIL SAMPLES

BALLARD MINE RI
(Page 24 of 24)

Location Identification
Field Sample Identification

Date Collected
Depth (ft)

Analyte/Methods (Units)

Background Screening
Metals (mg/kg) Levels Limits

Antimony 0.745 0.27
Arsenic 11.5 0.61
Boron 26 0.5
Cadmium 8.61 0.36
Chromium, Total 32.7 0.4
Cobalt 17.7 13
Copper 37.5 28
Manganese 4595 220
Mercury 0.0493 0.1
Molybdenum 3.45 2
Nickel 37.8 38
Selenium 1.8 0.52
Silver 0.225 4.2
Thallium 0.288 0.78
Uranium, Total 1.61 5
Vanadium 38.4 2
Zinc 173 46

mg/kg milligrams per kilogram.
Bold Bolded result indicates positively identified compound.
-- Not scheduled.
B Analyte detected in an associated blank.
F Analyte was positively identified but the reported concentration is estimated; 
 reported concentration is less  than the reporting limit, but greater than 

the method detection limit.
J Data are estimated due to associated quality control data. Bias unknown.
J+ Data are estimated due to associated quality control data. Potential high bias.
J- Data are estimated due to associated quality control data. Potential low bias.
UB Analyte considered not detected based on associated blank data.
UJ Potential low bias, possible false negative.

Highlight indicates both screening limits and background levels exceeded.
Background levels were calculated using the 95% USL.

MWD093 MWD093 MWD093
0906-MWD093-07-SS-3 0906-MWD093-07-SS-avg 0906-MWD093-AL01-SS

6/21/2009 6/21/2009 6/23/2009
0 - 0.5 0 - 0.5 0 - 0.5

3.39 1.711 F 6.02
21.9 J 14.63 J 22.4
6.34 J- 5.76 J- 19.3 J+

10.2 10.663 58.4 J+
267 J-,B 143.4 J-,B 544

6.06 7.053 5.65
71.9 48.77 93.2
220 290.3 269 J

0.213 F,J 0.1477 F,J 0.416
26.7 14.133 22
218 167.3 191

18.2 J 10.747 J 35.9
1.73 0.9943 4.66 J-
0.638 0.6757 1.99
20.5 15.1 61.1 J-

96.9 J+ 73.53 J+ 473
813 566.3 889



TABLE 4-7
EXCEEDANCE SUMMARY FOR RIPARIAN SOIL SAMPLES

BALLARD MINE RI
(Page 1 of 13)

Location Identification MDS030 MDS031 MDS032 MDS033 MSG003
Field Sample Identification SSMDS030-0-C(5) SSMDS031-0-C(5) SSMDS032-0-C(5) SSMDS033-0-C(5) SSMSG003-0-C(5)

Date Collected 9/11/2004 9/11/2004 9/11/2004 9/11/2004 9/8/2004
Analyte/Methods (Units)

Background Screening 
Metals (mg/kg) Levels Limits

Antimony 5.5 0.27 -- -- -- -- --
Arsenic 5.93 0.61 -- -- -- -- --
Boron 12.7 0.5 -- -- -- -- --
Cadmium 5.02 0.36 7.0 J 3.2 J 7.0 J 52.6 J 9.54
Chromium, Total 43.3 0.4 98.2 J 62.9 J 77.7 J 295 204
Copper 24.3 28 39.7 25.1 29.5 272 31.3
Mercury -- 0.1 -- -- -- -- --
Molybdenum 0.653 2 3.4 2.3 4.0 47 3.52
Nickel 29.6 38 53 J 55.1 J 68 J 772 J 74.5
Selenium 2.03 0.52 10.2 3.5 162 24 52 J-
Uranium 3.85 5 -- -- -- -- --
Vanadium 57.9 2 92.7 68.7 66 121 87
Zinc 180 46 249 J 183 J 281 J 2580 J 318  

mg/kg milligrams per kilogram.
Bold Bolded result indicates positively identified compound.
-- Not scheduled.
B Analyte detected in an associated blank.
J Data are estimated due to associated quality control data. 

Bias unknown.
J- Data are estimated due to associated quality control data. 

Potential low bias.
J+ Data are estimated due to associated quality control data. 

Potential high bias.
UB Analyte considered not detected based on 

associated blank data.
UJ Potential low bias, possible false negative.

Highlight indicates both screening limits and
background levels exceeded.

Background levels were calculated using the 95% USL.



TABLE 4-7
EXCEEDANCE SUMMARY FOR RIPARIAN SOIL SAMPLES

BALLARD MINE RI
(Page 2 of 13)

Location Identification
Field Sample Identification

Date Collected
Analyte/Methods (Units)

Background Screening 
Metals (mg/kg) Levels Limits

Antimony 5.5 0.27
Arsenic 5.93 0.61
Boron 12.7 0.5
Cadmium 5.02 0.36
Chromium, Total 43.3 0.4
Copper 24.3 28
Mercury -- 0.1
Molybdenum 0.653 2
Nickel 29.6 38
Selenium 2.03 0.52
Uranium 3.85 5
Vanadium 57.9 2
Zinc 180 46  

mg/kg milligrams per kilogram.
Bold Bolded result indicates positively identified compound.
-- Not scheduled.
B Analyte detected in an associated blank.
J Data are estimated due to associated quality control data. 

Bias unknown.
J- Data are estimated due to associated quality control data. 

Potential low bias.
J+ Data are estimated due to associated quality control data. 

Potential high bias.
UB Analyte considered not detected based on 

associated blank data.
UJ Potential low bias, possible false negative.

Highlight indicates both screening limits and
background levels exceeded.

Background levels were calculated using the 95% USL.

MSG004 MSG005 MSG005 Dup MSG005 Trip MSG005 Avg
SSMSG004-0-C(11) SSMSG005-1-C(5)QA1 SSMSG005-1-C(5)QA2 SSMSG005-1-C(5)QA3 SSMSG005-1-C(5)QA-avg

9/9/2004 9/10/2004 9/10/2004 9/10/2004 9/10/2004

-- -- -- -- --
-- -- -- -- --
-- -- -- -- --

10.5 1.23 J 1.36 J 1.35 J 1.31 J
134 18.3 J 20.4 J 18.5 J 19.07 J

38.4 J 14 15.9 14.7 14.9
-- -- -- -- --

4.27 0.77 0.84 0.79 0.8
71.3 15 J 14.7 J 13.9 J 14.5 J

6.3 J- 16 17.1 17.2 16.8
-- -- -- -- --
85 30 30 30.4 30.1
303 68 J 74 J 65 J 69 J



TABLE 4-7
EXCEEDANCE SUMMARY FOR RIPARIAN SOIL SAMPLES

BALLARD MINE RI
(Page 3 of 13)

Location Identification
Field Sample Identification

Date Collected
Analyte/Methods (Units)

Background Screening 
Metals (mg/kg) Levels Limits

Antimony 5.5 0.27
Arsenic 5.93 0.61
Boron 12.7 0.5
Cadmium 5.02 0.36
Chromium, Total 43.3 0.4
Copper 24.3 28
Mercury -- 0.1
Molybdenum 0.653 2
Nickel 29.6 38
Selenium 2.03 0.52
Uranium 3.85 5
Vanadium 57.9 2
Zinc 180 46  

mg/kg milligrams per kilogram.
Bold Bolded result indicates positively identified compound.
-- Not scheduled.
B Analyte detected in an associated blank.
J Data are estimated due to associated quality control data. 

Bias unknown.
J- Data are estimated due to associated quality control data. 

Potential low bias.
J+ Data are estimated due to associated quality control data. 

Potential high bias.
UB Analyte considered not detected based on 

associated blank data.
UJ Potential low bias, possible false negative.

Highlight indicates both screening limits and
background levels exceeded.

Background levels were calculated using the 95% USL.

MSG006 MSP010 MSP011 MSP012 MSP013
SSMSG006-0-C(5) SSMSP010-0-C(5) SSMSP011-0-C(5) SSMSP012-0-C(7) SSMSP013-0-C(5)

9/10/2004 9/11/2004 9/8/2004 9/8/2004 9/9/2004

-- -- -- -- --
-- -- -- -- --
-- -- -- -- --

1.43 J 22.5 110 131 30.4
16.1 J 2780 791 910 374

7.0 73.1 130 128 69.8
-- -- -- -- --

1.18 31.1 48.6 42.4 13.8
11.2 J 1620 J 193 162 140
570 53 48 J- 38 J- 24 J-
-- -- -- -- --

24.4 207 571 773 232
47 J 1000 1230 1150 662



TABLE 4-7
EXCEEDANCE SUMMARY FOR RIPARIAN SOIL SAMPLES

BALLARD MINE RI
(Page 4 of 13)

Location Identification
Field Sample Identification

Date Collected
Analyte/Methods (Units)

Background Screening 
Metals (mg/kg) Levels Limits

Antimony 5.5 0.27
Arsenic 5.93 0.61
Boron 12.7 0.5
Cadmium 5.02 0.36
Chromium, Total 43.3 0.4
Copper 24.3 28
Mercury -- 0.1
Molybdenum 0.653 2
Nickel 29.6 38
Selenium 2.03 0.52
Uranium 3.85 5
Vanadium 57.9 2
Zinc 180 46  

mg/kg milligrams per kilogram.
Bold Bolded result indicates positively identified compound.
-- Not scheduled.
B Analyte detected in an associated blank.
J Data are estimated due to associated quality control data. 

Bias unknown.
J- Data are estimated due to associated quality control data. 

Potential low bias.
J+ Data are estimated due to associated quality control data. 

Potential high bias.
UB Analyte considered not detected based on 

associated blank data.
UJ Potential low bias, possible false negative.

Highlight indicates both screening limits and
background levels exceeded.

Background levels were calculated using the 95% USL.

MSP059 MSP062 MST050 MST066 MST066
SSMSP059-0-C(7) SSMSP062-0-C(5) SSMST050-0-C(5) SSMST066-0-C(5) 1010-MST066-RS-001-1

9/8/2004 9/10/2004 9/10/2004 9/8/2004 10/3/2010

-- -- -- -- 3.0 J-
-- -- -- -- 6.4
-- -- -- -- 9.3 J

27.7 126 J 1.26 2.85 3.7
461 1000 J 19.3 J 25.1 16.6
108 116 J 9.7 24.3 J 18.9
-- -- -- -- 0.049

24.7 42.9 J 0.9 J,B 0.9 0.9 UB
231 255 J 19.1 J 20.1 22.8

39 J- 20.5 <0.5 9.8 J- 3.1
-- -- -- -- 3.54

298 646 32 J 62.2 37.1
992 1370 J 60 94 94.4



TABLE 4-7
EXCEEDANCE SUMMARY FOR RIPARIAN SOIL SAMPLES

BALLARD MINE RI
(Page 5 of 13)

Location Identification
Field Sample Identification

Date Collected
Analyte/Methods (Units)

Background Screening 
Metals (mg/kg) Levels Limits

Antimony 5.5 0.27
Arsenic 5.93 0.61
Boron 12.7 0.5
Cadmium 5.02 0.36
Chromium, Total 43.3 0.4
Copper 24.3 28
Mercury -- 0.1
Molybdenum 0.653 2
Nickel 29.6 38
Selenium 2.03 0.52
Uranium 3.85 5
Vanadium 57.9 2
Zinc 180 46  

mg/kg milligrams per kilogram.
Bold Bolded result indicates positively identified compound.
-- Not scheduled.
B Analyte detected in an associated blank.
J Data are estimated due to associated quality control data. 

Bias unknown.
J- Data are estimated due to associated quality control data. 

Potential low bias.
J+ Data are estimated due to associated quality control data. 

Potential high bias.
UB Analyte considered not detected based on 

associated blank data.
UJ Potential low bias, possible false negative.

Highlight indicates both screening limits and
background levels exceeded.

Background levels were calculated using the 95% USL.

MST066 Dup MST066 Avg MST066 MST067 MST067
1010-MST066-RS-001-2 1010-MST066-RS-001-avg 1010-MST066-RS-002 SSMST067-0-C(5) 1010-MST067-RS-001-1

10/3/2010 10/3/2010 10/3/2010 9/8/2004 10/3/2010

4.5 J- 3.75 J- 3.3 J- -- 5.7 UB
8.19 7.295 5.36 -- 5.49
15.9 12.6 J 8.3 J -- 10.7
2.66 3.18 3.33 23.5 6.92
11.2 13.9 15.3 164 34.7
13.5 16.2 18 39.9 19.9
0.073 0.061 0.052 -- 0.051 J-
2.5 B 1.7 B 0.9 UB 8.95 2.6
23.4 23.1 21.2 104 35.7
3.4 3.25 2.7 39 J- 30.4
3.48 3.51 3.26 -- 4.46
26.9 32 34.4 207 54.3
61.7 78.05 87.3 660 209



TABLE 4-7
EXCEEDANCE SUMMARY FOR RIPARIAN SOIL SAMPLES

BALLARD MINE RI
(Page 6 of 13)

Location Identification
Field Sample Identification

Date Collected
Analyte/Methods (Units)

Background Screening 
Metals (mg/kg) Levels Limits

Antimony 5.5 0.27
Arsenic 5.93 0.61
Boron 12.7 0.5
Cadmium 5.02 0.36
Chromium, Total 43.3 0.4
Copper 24.3 28
Mercury -- 0.1
Molybdenum 0.653 2
Nickel 29.6 38
Selenium 2.03 0.52
Uranium 3.85 5
Vanadium 57.9 2
Zinc 180 46  

mg/kg milligrams per kilogram.
Bold Bolded result indicates positively identified compound.
-- Not scheduled.
B Analyte detected in an associated blank.
J Data are estimated due to associated quality control data. 

Bias unknown.
J- Data are estimated due to associated quality control data. 

Potential low bias.
J+ Data are estimated due to associated quality control data. 

Potential high bias.
UB Analyte considered not detected based on 

associated blank data.
UJ Potential low bias, possible false negative.

Highlight indicates both screening limits and
background levels exceeded.

Background levels were calculated using the 95% USL.

MST067 MST068 MST069 MST088 MST089
1010-MST067-RS-002 SSMST068-0-C(5) SSMST069-0-C(5) SSMST088-0-C(7) SSMST089-0-C(6)

10/3/2010 9/10/2004 9/8/2004 9/9/2004 9/9/2004

7.1 UB -- -- -- --
8.91 -- -- -- --
14.4 -- -- -- --
14.5 34.8 J 4.21 2.57 4.74
66.5 262 J 39.2 33.3 39.2
33.6 39 21.2 16.3 J 21.8

0.079 J- -- -- -- --
5.2 11.7 1.72 0.82 0.77
71.6 109 J 23 20.7 24
100 25.4 2.8 J-,B <0.5 UJ 6.6 J-
8.74 -- -- -- --
122 351 44.8 42.9 46.4
424 690 J 133 128 162



TABLE 4-7
EXCEEDANCE SUMMARY FOR RIPARIAN SOIL SAMPLES

BALLARD MINE RI
(Page 7 of 13)

Location Identification
Field Sample Identification

Date Collected
Analyte/Methods (Units)

Background Screening 
Metals (mg/kg) Levels Limits

Antimony 5.5 0.27
Arsenic 5.93 0.61
Boron 12.7 0.5
Cadmium 5.02 0.36
Chromium, Total 43.3 0.4
Copper 24.3 28
Mercury -- 0.1
Molybdenum 0.653 2
Nickel 29.6 38
Selenium 2.03 0.52
Uranium 3.85 5
Vanadium 57.9 2
Zinc 180 46  

mg/kg milligrams per kilogram.
Bold Bolded result indicates positively identified compound.
-- Not scheduled.
B Analyte detected in an associated blank.
J Data are estimated due to associated quality control data. 

Bias unknown.
J- Data are estimated due to associated quality control data. 

Potential low bias.
J+ Data are estimated due to associated quality control data. 

Potential high bias.
UB Analyte considered not detected based on 

associated blank data.
UJ Potential low bias, possible false negative.

Highlight indicates both screening limits and
background levels exceeded.

Background levels were calculated using the 95% USL.

MST089 MST089 MST090 MST092 MST092 Dup
1010-MST089-RS-001 1010-MST089-RS-002 SSMST090-0-C(5) SSMST092-1-C(5)QA1 SSMST092-1-C(5)QA2

10/5/2010 10/5/2010 9/9/2004 9/9/2004 9/9/2004

3.0 J-,B 4.1 J-,B -- -- --
1.83 3.44 -- -- --
10.3 10.8 -- -- --
3.89 4.85 1.66 6.14 5.95
25.9 30.4 20.6 71.5 68.2
21.6 21.9 15.7 J 25.2 25.5
0.054 0.068 -- -- --
<0.5 <0.5 0.52 1.09 1.16
19.3 25.7 10.7 35.9 34.7
4.7 7.6 <0.5 UJ 19.4 J- 18.4 J-
3.04 2.31 -- -- --
29.7 32.8 23.2 75.7 72.8
136 162 78 244 247



TABLE 4-7
EXCEEDANCE SUMMARY FOR RIPARIAN SOIL SAMPLES

BALLARD MINE RI
(Page 8 of 13)

Location Identification
Field Sample Identification

Date Collected
Analyte/Methods (Units)

Background Screening 
Metals (mg/kg) Levels Limits

Antimony 5.5 0.27
Arsenic 5.93 0.61
Boron 12.7 0.5
Cadmium 5.02 0.36
Chromium, Total 43.3 0.4
Copper 24.3 28
Mercury -- 0.1
Molybdenum 0.653 2
Nickel 29.6 38
Selenium 2.03 0.52
Uranium 3.85 5
Vanadium 57.9 2
Zinc 180 46  

mg/kg milligrams per kilogram.
Bold Bolded result indicates positively identified compound.
-- Not scheduled.
B Analyte detected in an associated blank.
J Data are estimated due to associated quality control data. 

Bias unknown.
J- Data are estimated due to associated quality control data. 

Potential low bias.
J+ Data are estimated due to associated quality control data. 

Potential high bias.
UB Analyte considered not detected based on 

associated blank data.
UJ Potential low bias, possible false negative.

Highlight indicates both screening limits and
background levels exceeded.

Background levels were calculated using the 95% USL.

MST092 Trip MST092 Avg MST092 MST092 MST094
SSMST092-1-C(5)QA3 SSMST092-1-C(5)QA-avg 1010-MST092-RS-001 1010-MST092-RS-002 SSMST094-0-C(5)

9/9/2004 9/9/2004 10/4/2010 10/4/2010 9/9/2004

-- -- 6.4 J-,B 4.7 J-,B --
-- -- 2.29 2.5 --
-- -- 9.3 J 10.4 --

5.95 6.01 5.84 4.49 1.43
69.6 69.8 42.9 36.4 37.4
25.1 25.3 25.2 23.7 20.3

-- -- 0.06 0.082 --
1.12 1.12 0.8 UB 0.7 UB 0.6
36 35.5 23.2 19.1 23.9

18.6 J- 18.8 J- 7.6 5.5 0.7 J-,B
-- -- 3.14 3.71 --

74.3 74.3 45.1 53.2 44.3
244 245 206 147 92



TABLE 4-7
EXCEEDANCE SUMMARY FOR RIPARIAN SOIL SAMPLES

BALLARD MINE RI
(Page 9 of 13)

Location Identification
Field Sample Identification

Date Collected
Analyte/Methods (Units)

Background Screening 
Metals (mg/kg) Levels Limits

Antimony 5.5 0.27
Arsenic 5.93 0.61
Boron 12.7 0.5
Cadmium 5.02 0.36
Chromium, Total 43.3 0.4
Copper 24.3 28
Mercury -- 0.1
Molybdenum 0.653 2
Nickel 29.6 38
Selenium 2.03 0.52
Uranium 3.85 5
Vanadium 57.9 2
Zinc 180 46  

mg/kg milligrams per kilogram.
Bold Bolded result indicates positively identified compound.
-- Not scheduled.
B Analyte detected in an associated blank.
J Data are estimated due to associated quality control data. 

Bias unknown.
J- Data are estimated due to associated quality control data. 

Potential low bias.
J+ Data are estimated due to associated quality control data. 

Potential high bias.
UB Analyte considered not detected based on 

associated blank data.
UJ Potential low bias, possible false negative.

Highlight indicates both screening limits and
background levels exceeded.

Background levels were calculated using the 95% USL.

MST095 MST093 MST093 MST093 Dup
SSMST095-0-C(6) SSMST093-0-C(6) 1010-MST093A-RS-001-1 1010-MST093A-RS-001-2

9/9/2004 9/9/2004 10/4/2010 10/4/2010

-- -- 3.2 J-,B 6.1 J-,B
-- -- 3.03 3.05
-- -- 10.1 9.8 J

15.5 2.72 1.81 1.99
172 22.9 18.7 18.3

41.9 J 21.1 J 17.5 18
-- -- 0.023 0.024

6.13 0.58 <0.5 <0.5
70.2 14.5 16 17.4
15 J- 0.5 J-,B 0.7 J 0.7 J

-- -- 2.21 2.29
208 30.4 23.5 24.6
440 107 105 105



TABLE 4-7
EXCEEDANCE SUMMARY FOR RIPARIAN SOIL SAMPLES

BALLARD MINE RI
(Page 10 of 13)

Location Identification
Field Sample Identification

Date Collected
Analyte/Methods (Units)

Background Screening 
Metals (mg/kg) Levels Limits

Antimony 5.5 0.27
Arsenic 5.93 0.61
Boron 12.7 0.5
Cadmium 5.02 0.36
Chromium, Total 43.3 0.4
Copper 24.3 28
Mercury -- 0.1
Molybdenum 0.653 2
Nickel 29.6 38
Selenium 2.03 0.52
Uranium 3.85 5
Vanadium 57.9 2
Zinc 180 46  

mg/kg milligrams per kilogram.
Bold Bolded result indicates positively identified compound.
-- Not scheduled.
B Analyte detected in an associated blank.
J Data are estimated due to associated quality control data. 

Bias unknown.
J- Data are estimated due to associated quality control data. 

Potential low bias.
J+ Data are estimated due to associated quality control data. 

Potential high bias.
UB Analyte considered not detected based on 

associated blank data.
UJ Potential low bias, possible false negative.

Highlight indicates both screening limits and
background levels exceeded.

Background levels were calculated using the 95% USL.

MST093 Avg MST093 MST093 MST093
1010-MST093A-RS-001-Avg 1010-MST093A-RS-002-1 1010-MST093A-RS-002-2 1010-MST093A-RS-002-Avg

10/4/2010 10/4/2010 10/4/2010 10/4/2010

4.7 J-,B 3.9 J-,B 4.8 J-,B 4.35 J-/B
3.04 3.05 2.94 2.995
10.1 9.7 J 9.9 J 9.8 J
1.90 3.63 3.49 3.56
18.5 17 16.7 16.85
17.8 17.6 18.2 17.9

0.0235 0.046 0.049 0.0475
<0.5 <0.5 <0.5 <0.5

16.7 J 18.9 18.3 18.6
0.7 J 1.4 1.3 1.35
2.25 3.69 3.83 3.76
24.1 24.9 24.4 24.65
105 122 120 121



TABLE 4-7
EXCEEDANCE SUMMARY FOR RIPARIAN SOIL SAMPLES

BALLARD MINE RI
(Page 11 of 13)

Location Identification
Field Sample Identification

Date Collected
Analyte/Methods (Units)

Background Screening 
Metals (mg/kg) Levels Limits

Antimony 5.5 0.27
Arsenic 5.93 0.61
Boron 12.7 0.5
Cadmium 5.02 0.36
Chromium, Total 43.3 0.4
Copper 24.3 28
Mercury -- 0.1
Molybdenum 0.653 2
Nickel 29.6 38
Selenium 2.03 0.52
Uranium 3.85 5
Vanadium 57.9 2
Zinc 180 46  

mg/kg milligrams per kilogram.
Bold Bolded result indicates positively identified compound.
-- Not scheduled.
B Analyte detected in an associated blank.
J Data are estimated due to associated quality control data. 

Bias unknown.
J- Data are estimated due to associated quality control data. 

Potential low bias.
J+ Data are estimated due to associated quality control data. 

Potential high bias.
UB Analyte considered not detected based on 

associated blank data.
UJ Potential low bias, possible false negative.

Highlight indicates both screening limits and
background levels exceeded.

Background levels were calculated using the 95% USL.

MST093 MST093 MST095 MST095 MST096
1010-MST093B-RS-001 1010-MST093B-RS-002 1010-MST095-RS-001 1010-MST095-RS-002 SSMST096-0-C(5)

10/4/2010 10/4/2010 10/4/2010 10/4/2010 9/10/2004

4.4 J-,B 3.6 J-,B 6.0 J-,B 6.3 J-,B --
4.24 2.78 5.73 8.51 --
10 11.2 12.1 14.1 --

2.43 3.51 9.87 15.8 0.44 J
18.4 16.7 57.3 96.3 17.1 J
18.2 17.6 25.9 36.7 10.1
0.035 0.069 0.058 0.109 --
0.7 J <0.5 2.7 B 6.2 0.6
19 17.1 38.3 73.8 16.7 J

1.0 J 1.5 3.4 5.9 1.3 J,B
2.54 2.03 7.79 8.9 --
32.2 24.3 53 135 31.1
104 117 270 459 43 J



TABLE 4-7
EXCEEDANCE SUMMARY FOR RIPARIAN SOIL SAMPLES

BALLARD MINE RI
(Page 12 of 13)

Location Identification
Field Sample Identification

Date Collected
Analyte/Methods (Units)

Background Screening 
Metals (mg/kg) Levels Limits

Antimony 5.5 0.27
Arsenic 5.93 0.61
Boron 12.7 0.5
Cadmium 5.02 0.36
Chromium, Total 43.3 0.4
Copper 24.3 28
Mercury -- 0.1
Molybdenum 0.653 2
Nickel 29.6 38
Selenium 2.03 0.52
Uranium 3.85 5
Vanadium 57.9 2
Zinc 180 46  

mg/kg milligrams per kilogram.
Bold Bolded result indicates positively identified compound.
-- Not scheduled.
B Analyte detected in an associated blank.
J Data are estimated due to associated quality control data. 

Bias unknown.
J- Data are estimated due to associated quality control data. 

Potential low bias.
J+ Data are estimated due to associated quality control data. 

Potential high bias.
UB Analyte considered not detected based on 

associated blank data.
UJ Potential low bias, possible false negative.

Highlight indicates both screening limits and
background levels exceeded.

Background levels were calculated using the 95% USL.

MST270 MST271 MST272 MST272 MST272
SSMST270-0-C(5) SSMST271-0-C(5) SSMST272-0-C(5) 1010-MST272-RS-001 1010-MST272-RS-002

9/10/2004 9/14/2004 9/9/2004 10/5/2010 10/5/2010

-- -- -- 4.6 UB 7.8 UB
-- -- -- 2.93 3.12
-- -- -- 12.3 9.8 J

3.2 1.75 J+ 5.57 2.65 2.64
41.7 J 33.5 J 61.1 22.7 25.6
26.6 20.7 J 23.4 J 16.7 15.1

-- -- -- 0.038 0.031
0.6 J,B 0.33 J+ 1.25 <0.5 0.6 UB
31.3 J 20.3 J 33.6 19.9 21.1
1.6 J,B <0.5 2.5 J-,B 1.8 1.9

-- -- -- 2.23 2.67
50.6 J 42.8 J 92.8 32.1 36.2
197 111 J 197 123 120



TABLE 4-7
EXCEEDANCE SUMMARY FOR RIPARIAN SOIL SAMPLES

BALLARD MINE RI
(Page 13 of 13)

Location Identification
Field Sample Identification

Date Collected
Analyte/Methods (Units)

Background Screening 
Metals (mg/kg) Levels Limits

Antimony 5.5 0.27
Arsenic 5.93 0.61
Boron 12.7 0.5
Cadmium 5.02 0.36
Chromium, Total 43.3 0.4
Copper 24.3 28
Mercury -- 0.1
Molybdenum 0.653 2
Nickel 29.6 38
Selenium 2.03 0.52
Uranium 3.85 5
Vanadium 57.9 2
Zinc 180 46  

mg/kg milligrams per kilogram.
Bold Bolded result indicates positively identified compound.
-- Not scheduled.
B Analyte detected in an associated blank.
J Data are estimated due to associated quality control data. 

Bias unknown.
J- Data are estimated due to associated quality control data. 

Potential low bias.
J+ Data are estimated due to associated quality control data. 

Potential high bias.
UB Analyte considered not detected based on 

associated blank data.
UJ Potential low bias, possible false negative.

Highlight indicates both screening limits and
background levels exceeded.

Background levels were calculated using the 95% USL.

MST273 MST273 MST273
SSMST273-0-C(5) 1010-MST273-RS-001 1010-MST273-RS-002

9/9/2004 10/5/2010 10/5/2010

-- <3.0 3.7 UB
-- 2.78 2.39
-- 11.7 10

3.62 2.59 3.04
33.6 21 17.8

19.9 J 18.6 19.3
-- 0.048 0.055

0.7 <0.5 <0.5
21.2 18.3 16.2

6.9 J- 3.2 5.1
-- 2.82 3.56

43.1 25.8 22.2
129 114 114



TABLE 4-9
EXCEEDANCE SUMMARY FOR UPLAND VEGETATION SAMPLES

BALLARD MINE RI
(Page 1 of 35)

Location Identification BALLARD BALLARD BALLARD MBB001-01 MBB001-01 MBB001-01 MBB001-01
Field Sample Identification 0908-BALLARD-CS-ARLU 0908-BALLARD-CS-JUSC-LEAF 0908-BALLARD-CS-JUSC-STEM 0906-MBB001-01-FB 0908-MBB001-01-FB 0906-MBB001-01-GS 0906-MBB001-01-SL-AMAL

Date Collected 8/25/2009 8/25/2009 8/25/2009 7/10/2009 8/25/2009 7/10/2009 7/10/2009
Analyte/Methods (Units)

Background Screening
Metals (mg/kg) Level Limit

Cadmium 1.7 10 1.22 J 0.252 J 0.425 J 0.478 0.337 0.11 J 0.239 J
Mercury 0.0526 -- <0.0199 <0.02 <0.0192 <0.00998 0.0292 J- <0.0199 0.041 F,J+
Molybdenum 5.78 5 <1.47 4.29 1.74 J 2.43 F 5.08 3.3 2.17 F
Selenium 3.41 5 1.17 <0.499 0.483 J 0.73 0.549 J+ 0.285 0.532
Silver 0.27 -- <0.0497 <0.0499 <0.048 <0.0499 <0.0482 <0.0498 <0.0483
Thallium 0.0163 -- <0.00994 <0.00998 <0.0096 <0.00998 <0.00963 <0.00996 <0.00965
Uranium 0.162 -- <0.0994 <0.0998 <0.096 <0.0998 <0.0963 <0.0996 <0.0965  

mg/kg milligrams per kilogram. AMAL - serviceberry (Amelanchier alnifolia )
Bold Bolded result indicates positively identified compound. AR - active ore haul road
-- Not scheduled. ARLU - white sagebrush (Artemisia ludoviciana )
B Analyte detected in an associated blank. ARTR - big sagebrush (Artemisia tridentata )
F Analyte was positively identified but the reported BB - Ballard Mine background

concentration is less than the reporting limit, but greater than BE - Enoch Valley Mine background
the method detection limit. BH - Henry Mine background

J Data are estimated due to associated quality control data. BS - Ballard Mine shop
Bias unknown. CAAR - Siberian peashrub (Caragana arborescens )

J- Data are estimated due to associated quality control data. CHNA - yellow Rabbitbrush (Chrysothamnus viscidiflorus )*
Potential low bias. CS - Culturally Significant plants

J+ Data are estimated due to associated quality control data. FB - forb
Potential high bias. GF - grasses and forbs

T Analyte was positively identified but the reported GS - grass
 concentration is estimated; reported concentration is HR - historic ore haul road

less than the reporting limit, but greater than the method JUSC - Rocky Mountain juniper (Juniperus scopulorum )
detection limit. POTR - quaking aspen (Populus tremuloides )

UB Analyte considered not detected based on associated PRVI - chokecherry (Prunus virginiana )
 blank data. PUTR - antelope bitterbrush (Purshia tridentata )

UJ Potential low bias, possible false negative. ROWI - Wood's rose ( Rosa woodsii )
Highlight indicates both screening limit and background SF - shrub fruit
 level exceeded. SL - shrub leaves
Method detection limit for non-detected value is greater than SM - shrub stems
the screening value SYAL - mountain strawberry (Symphoricarpos oreophilus )

Background levels were calculated using the 95% USL.



TABLE 4-9
EXCEEDANCE SUMMARY FOR UPLAND VEGETATION SAMPLES

BALLARD MINE RI
(Page 2 of 35)

Location Identification
Field Sample Identification

Date Collected
Analyte/Methods (Units)

Background Screening
Metals (mg/kg) Level Limit

Cadmium 1.7 10
Mercury 0.0526 --
Molybdenum 5.78 5
Selenium 3.41 5
Silver 0.27 --
Thallium 0.0163 --
Uranium 0.162 --  

mg/kg milligrams per kilogram.
Bold Bolded result indicates positively identified compound.
-- Not scheduled.
B Analyte detected in an associated blank.
F Analyte was positively identified but the reported 

concentration is less than the reporting limit, but greater than 
the method detection limit.

J Data are estimated due to associated quality control data. 
Bias unknown.

J- Data are estimated due to associated quality control data. 
Potential low bias.

J+ Data are estimated due to associated quality control data. 
Potential high bias.

T Analyte was positively identified but the reported 
 concentration is estimated; reported concentration is 

less than the reporting limit, but greater than the method 
detection limit.

UB Analyte considered not detected based on associated
 blank data.

UJ Potential low bias, possible false negative.
Highlight indicates both screening limit and background
 level exceeded.
Method detection limit for non-detected value is greater than 
the screening value

Background levels were calculated using the 95% USL.

MBB001-01 MBB001-01 MBB001-01 MBB001-01 MBB001-01 MBB001-02 MBB001-02
0906-MBB001-01-SL-POTR 0906-MBB001-01-SL-SYAL 0906-MBB001-01-SM-AMAL 0906-MBB001-01-SM-POTR 0906-MBB001-01-SM-SYAL 0906-MBB001-02-GF 0906-MBB001-02-SL-AMAL

7/10/2009 7/10/2009 7/10/2009 7/10/2009 7/10/2009 7/10/2009 7/10/2009

0.898 J 0.0361 F,J 0.366 J 1.34 J 0.0874 F,J 0.218 J 0.4 J
<0.0199 0.0244 F,J+ <0.0198 <0.019 <0.0192 <0.0486 <0.0188

<1.49 2.71 F <1.49 <1.49 <1.49 2.93 F 1.8 F
0.463 0.291 <0.099 <0.0949 0.134 F 0.27 0.613

<0.0498 <0.0499 <0.0495 <0.0474 38.2 <0.0486 <0.0471
<0.00996 <0.00998 <0.0099 <0.00949 <0.0096 <0.00973 <0.00942
<0.0996 <0.0998 <0.099 <0.0949 <0.096 <0.0973 <0.0942

AMAL - serviceberry (Amelanchier alnifolia )
AR - active ore haul road
ARLU - white sagebrush (Artemisia ludoviciana )
ARTR - big sagebrush (Artemisia tridentata )
BB - Ballard Mine background
BE - Enoch Valley Mine background
BH - Henry Mine background
BS - Ballard Mine shop
CAAR - Siberian peashrub (Caragana arborescens )
CHNA - yellow Rabbitbrush (Chrysothamnus viscidiflorus )*
CS - Culturally Significant plants
FB - forb
GF - grasses and forbs
GS - grass
HR - historic ore haul road
JUSC - Rocky Mountain juniper (Juniperus scopulorum )
POTR - quaking aspen (Populus tremuloides )
PRVI - chokecherry (Prunus virginiana )
PUTR - antelope bitterbrush (Purshia tridentata )
ROWI - Wood's rose ( Rosa woodsii )
SF - shrub fruit
SL - shrub leaves
SM - shrub stems
SYAL - mountain strawberry (Symphoricarpos oreophilus )



TABLE 4-9
EXCEEDANCE SUMMARY FOR UPLAND VEGETATION SAMPLES

BALLARD MINE RI
(Page 3 of 35)

Location Identification
Field Sample Identification

Date Collected
Analyte/Methods (Units)

Background Screening
Metals (mg/kg) Level Limit

Cadmium 1.7 10
Mercury 0.0526 --
Molybdenum 5.78 5
Selenium 3.41 5
Silver 0.27 --
Thallium 0.0163 --
Uranium 0.162 --  

mg/kg milligrams per kilogram.
Bold Bolded result indicates positively identified compound.
-- Not scheduled.
B Analyte detected in an associated blank.
F Analyte was positively identified but the reported 

concentration is less than the reporting limit, but greater than 
the method detection limit.

J Data are estimated due to associated quality control data. 
Bias unknown.

J- Data are estimated due to associated quality control data. 
Potential low bias.

J+ Data are estimated due to associated quality control data. 
Potential high bias.

T Analyte was positively identified but the reported 
 concentration is estimated; reported concentration is 

less than the reporting limit, but greater than the method 
detection limit.

UB Analyte considered not detected based on associated
 blank data.

UJ Potential low bias, possible false negative.
Highlight indicates both screening limit and background
 level exceeded.
Method detection limit for non-detected value is greater than 
the screening value

Background levels were calculated using the 95% USL.

MBB001-02 MBB001-02 MBB001-03 MBB001-03 MBB001-02 MBB001-03 MBB001-04
0906-MBB001-02-SL-POTR 0906-MBB001-02-SM-AMAL 0906-MBB001-03-GF 0906-MBB001-03-SL-SYAL 0906-MBB001-02-SM-POTR 0906-MBB001-03-SM-SYAL 0906-MBB001-04-GF

7/10/2009 7/10/2009 7/10/2009 7/10/2009 7/10/2009 7/10/2009 7/10/2009

1.2 0.613 0.37 0.0531 F 1.3 0.139 0.13
<0.0096 <0.01 <0.00994 <0.0098 <0.00984 <0.00992 <0.00973

<1.49 <1.54 3.01 <1.5 <1.49 <1.5 1.74 F
0.126 F <0.1 0.39 0.103 F 0.129 F <0.0992 0.685
<0.048 <0.05 <0.0497 <0.049 <0.0492 <0.0496 <0.0486

<0.0096 <0.01 <0.00994 <0.0098 <0.00984 <0.00992 <0.00973
<0.096 <0.1 <0.0994 <0.098 <0.0984 <0.0992 <0.0973

AMAL - serviceberry (Amelanchier alnifolia )
AR - active ore haul road
ARLU - white sagebrush (Artemisia ludoviciana )
ARTR - big sagebrush (Artemisia tridentata )
BB - Ballard Mine background
BE - Enoch Valley Mine background
BH - Henry Mine background
BS - Ballard Mine shop
CAAR - Siberian peashrub (Caragana arborescens )
CHNA - yellow Rabbitbrush (Chrysothamnus viscidiflorus )*
CS - Culturally Significant plants
FB - forb
GF - grasses and forbs
GS - grass
HR - historic ore haul road
JUSC - Rocky Mountain juniper (Juniperus scopulorum )
POTR - quaking aspen (Populus tremuloides )
PRVI - chokecherry (Prunus virginiana )
PUTR - antelope bitterbrush (Purshia tridentata )
ROWI - Wood's rose ( Rosa woodsii )
SF - shrub fruit
SL - shrub leaves
SM - shrub stems
SYAL - mountain strawberry (Symphoricarpos oreophilus )



TABLE 4-9
EXCEEDANCE SUMMARY FOR UPLAND VEGETATION SAMPLES

BALLARD MINE RI
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Location Identification
Field Sample Identification

Date Collected
Analyte/Methods (Units)

Background Screening
Metals (mg/kg) Level Limit

Cadmium 1.7 10
Mercury 0.0526 --
Molybdenum 5.78 5
Selenium 3.41 5
Silver 0.27 --
Thallium 0.0163 --
Uranium 0.162 --  

mg/kg milligrams per kilogram.
Bold Bolded result indicates positively identified compound.
-- Not scheduled.
B Analyte detected in an associated blank.
F Analyte was positively identified but the reported 

concentration is less than the reporting limit, but greater than 
the method detection limit.

J Data are estimated due to associated quality control data. 
Bias unknown.

J- Data are estimated due to associated quality control data. 
Potential low bias.

J+ Data are estimated due to associated quality control data. 
Potential high bias.

T Analyte was positively identified but the reported 
 concentration is estimated; reported concentration is 

less than the reporting limit, but greater than the method 
detection limit.

UB Analyte considered not detected based on associated
 blank data.

UJ Potential low bias, possible false negative.
Highlight indicates both screening limit and background
 level exceeded.
Method detection limit for non-detected value is greater than 
the screening value

Background levels were calculated using the 95% USL.

MBB001-04 MBB001-04 MBB001-04 MBB001-04 MBB001-04 MBB001-04 MBB001-05
0906-MBB001-04-SL-AMAL 0906-MBB001-04-SL-POTR 0906-MBB001-04-SL-SYAL 0906-MBB001-04-SM-AMAL 0906-MBB001-04-SM-POTR 0906-MBB001-04-SM-SYAL 0906-MBB001-05-FB

7/10/2009 7/10/2009 7/10/2009 7/10/2009 7/10/2009 7/10/2009 7/9/2009

0.289 1.16 0.0983 0.362 1.95 0.197 0.138
<0.01 <0.00956 <0.00963 <0.00996 <0.00982 <0.00986 <0.0195
<1.5 <1.48 1.71 F <1.5 <1.5 <1.49 20.6
<0.1 <0.0956 0.835 <0.0996 0.283 3.18 4.41

<0.05 <0.0478 <0.0482 <0.0498 <0.0491 <0.0493 <0.0488
<0.01 <0.00956 <0.00963 <0.00996 <0.00982 <0.00986 <0.00977
<0.1 <0.0956 <0.0963 <0.0996 <0.0982 <0.0986 <0.0977

AMAL - serviceberry (Amelanchier alnifolia )
AR - active ore haul road
ARLU - white sagebrush (Artemisia ludoviciana )
ARTR - big sagebrush (Artemisia tridentata )
BB - Ballard Mine background
BE - Enoch Valley Mine background
BH - Henry Mine background
BS - Ballard Mine shop
CAAR - Siberian peashrub (Caragana arborescens )
CHNA - yellow Rabbitbrush (Chrysothamnus viscidiflorus )*
CS - Culturally Significant plants
FB - forb
GF - grasses and forbs
GS - grass
HR - historic ore haul road
JUSC - Rocky Mountain juniper (Juniperus scopulorum )
POTR - quaking aspen (Populus tremuloides )
PRVI - chokecherry (Prunus virginiana )
PUTR - antelope bitterbrush (Purshia tridentata )
ROWI - Wood's rose ( Rosa woodsii )
SF - shrub fruit
SL - shrub leaves
SM - shrub stems
SYAL - mountain strawberry (Symphoricarpos oreophilus )



TABLE 4-9
EXCEEDANCE SUMMARY FOR UPLAND VEGETATION SAMPLES

BALLARD MINE RI
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Location Identification
Field Sample Identification

Date Collected
Analyte/Methods (Units)

Background Screening
Metals (mg/kg) Level Limit

Cadmium 1.7 10
Mercury 0.0526 --
Molybdenum 5.78 5
Selenium 3.41 5
Silver 0.27 --
Thallium 0.0163 --
Uranium 0.162 --  

mg/kg milligrams per kilogram.
Bold Bolded result indicates positively identified compound.
-- Not scheduled.
B Analyte detected in an associated blank.
F Analyte was positively identified but the reported 

concentration is less than the reporting limit, but greater than 
the method detection limit.

J Data are estimated due to associated quality control data. 
Bias unknown.

J- Data are estimated due to associated quality control data. 
Potential low bias.

J+ Data are estimated due to associated quality control data. 
Potential high bias.

T Analyte was positively identified but the reported 
 concentration is estimated; reported concentration is 

less than the reporting limit, but greater than the method 
detection limit.

UB Analyte considered not detected based on associated
 blank data.

UJ Potential low bias, possible false negative.
Highlight indicates both screening limit and background
 level exceeded.
Method detection limit for non-detected value is greater than 
the screening value

Background levels were calculated using the 95% USL.

MBB001-05 MBB001-05 MBB001-06 MBB001-06 MBB001-06 MBB001-07 MBB001-07 Dup MBB001-07 Trip
0908-MBB001-05-FB 0906-MBB001-05-GS 0906-MBB001-06-GF 0906-MBB001-06-SL-PRVI 0906-MBB001-06-SM-PRVI 0906-MBB001-07-GF-1 0906-MBB001-07-GF-2 0906-MBB001-07-GF-3

8/25/2009 7/9/2009 7/10/2009 7/10/2009 7/10/2009 7/10/2009 7/10/2009 7/10/2009

0.375 0.173 0.535 J 0.0273 F,J 0.0915 F,J 0.242 J 0.374 0.413 J
<0.0196 <0.0197 <0.0192 <0.0487 <0.0356 <0.0196 <0.00998 <0.0485
2.66 J 206 99.6 10.4 24.4 1.91 F 1.75 F 147
0.671 0.347 0.2 0.579 0.179 F 1.7 0.205 0.229

<0.049 <0.0493 <0.0481 <0.0487 <0.089 <0.0489 <0.0499 <0.0485
<0.0098 <0.00986 <0.00962 <0.00975 <0.0178 <0.00978 <0.00998 <0.00971
<0.098 <0.0986 <0.0962 <0.0975 <0.178 <0.0978 <0.0998 <0.0971

AMAL - serviceberry (Amelanchier alnifolia )
AR - active ore haul road
ARLU - white sagebrush (Artemisia ludoviciana )
ARTR - big sagebrush (Artemisia tridentata )
BB - Ballard Mine background
BE - Enoch Valley Mine background
BH - Henry Mine background
BS - Ballard Mine shop
CAAR - Siberian peashrub (Caragana arborescens )
CHNA - yellow Rabbitbrush (Chrysothamnus viscidiflorus )*
CS - Culturally Significant plants
FB - forb
GF - grasses and forbs
GS - grass
HR - historic ore haul road
JUSC - Rocky Mountain juniper (Juniperus scopulorum )
POTR - quaking aspen (Populus tremuloides )
PRVI - chokecherry (Prunus virginiana )
PUTR - antelope bitterbrush (Purshia tridentata )
ROWI - Wood's rose ( Rosa woodsii )
SF - shrub fruit
SL - shrub leaves
SM - shrub stems
SYAL - mountain strawberry (Symphoricarpos oreophilus )



TABLE 4-9
EXCEEDANCE SUMMARY FOR UPLAND VEGETATION SAMPLES

BALLARD MINE RI
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Location Identification
Field Sample Identification

Date Collected
Analyte/Methods (Units)

Background Screening
Metals (mg/kg) Level Limit

Cadmium 1.7 10
Mercury 0.0526 --
Molybdenum 5.78 5
Selenium 3.41 5
Silver 0.27 --
Thallium 0.0163 --
Uranium 0.162 --  

mg/kg milligrams per kilogram.
Bold Bolded result indicates positively identified compound.
-- Not scheduled.
B Analyte detected in an associated blank.
F Analyte was positively identified but the reported 

concentration is less than the reporting limit, but greater than 
the method detection limit.

J Data are estimated due to associated quality control data. 
Bias unknown.

J- Data are estimated due to associated quality control data. 
Potential low bias.

J+ Data are estimated due to associated quality control data. 
Potential high bias.

T Analyte was positively identified but the reported 
 concentration is estimated; reported concentration is 

less than the reporting limit, but greater than the method 
detection limit.

UB Analyte considered not detected based on associated
 blank data.

UJ Potential low bias, possible false negative.
Highlight indicates both screening limit and background
 level exceeded.
Method detection limit for non-detected value is greater than 
the screening value

Background levels were calculated using the 95% USL.

MBB001-07 Avg MBB001-07 MBB001-07 Dup MBB001-07 Trip MBB001-07 Avg MBB001-07
0906-MBB001-07-GF-Avg 0906-MBB001-07-SL-1-SYAL 0906-MBB001-07-SL-2-SYAL 0906-MBB001-07-SL-3-SYAL 0906-MBB001-07-SL-Avg-SYAL 0906-MBB001-07-SM-1-SYAL

7/10/2009 7/10/2009 7/10/2009 7/10/2009 7/10/2009 7/10/2009

0.0602 F,J 0.0646 F 0.0676 F,J 0.264 J
<0.0485 0.0622 F,J+ 0.0174 F <0.0471 0.0398 F,J+ <0.0478
50.2 J <1.5 2.17 F <1.49 2.17 F <1.49
0.711 0.498 <0.098 1.37 0.934 0.161 F

<0.0499 <0.048 <0.049 <0.0471 <0.049 <0.0478
<0.00998 <0.0096 <0.0098 <0.00942 <0.0098 <0.00956
<0.0998 <0.096 <0.098 <0.0942 <0.0098 <0.0956

AMAL - serviceberry (Amelanchier alnifolia )
AR - active ore haul road
ARLU - white sagebrush (Artemisia ludoviciana )
ARTR - big sagebrush (Artemisia tridentata )
BB - Ballard Mine background
BE - Enoch Valley Mine background
BH - Henry Mine background
BS - Ballard Mine shop
CAAR - Siberian peashrub (Caragana arborescens )
CHNA - yellow Rabbitbrush (Chrysothamnus viscidiflorus )*
CS - Culturally Significant plants
FB - forb
GF - grasses and forbs
GS - grass
HR - historic ore haul road
JUSC - Rocky Mountain juniper (Juniperus scopulorum )
POTR - quaking aspen (Populus tremuloides )
PRVI - chokecherry (Prunus virginiana )
PUTR - antelope bitterbrush (Purshia tridentata )
ROWI - Wood's rose ( Rosa woodsii )
SF - shrub fruit
SL - shrub leaves
SM - shrub stems
SYAL - mountain strawberry (Symphoricarpos oreophilus )



TABLE 4-9
EXCEEDANCE SUMMARY FOR UPLAND VEGETATION SAMPLES

BALLARD MINE RI
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Location Identification
Field Sample Identification

Date Collected
Analyte/Methods (Units)

Background Screening
Metals (mg/kg) Level Limit

Cadmium 1.7 10
Mercury 0.0526 --
Molybdenum 5.78 5
Selenium 3.41 5
Silver 0.27 --
Thallium 0.0163 --
Uranium 0.162 --  

mg/kg milligrams per kilogram.
Bold Bolded result indicates positively identified compound.
-- Not scheduled.
B Analyte detected in an associated blank.
F Analyte was positively identified but the reported 

concentration is less than the reporting limit, but greater than 
the method detection limit.

J Data are estimated due to associated quality control data. 
Bias unknown.

J- Data are estimated due to associated quality control data. 
Potential low bias.

J+ Data are estimated due to associated quality control data. 
Potential high bias.

T Analyte was positively identified but the reported 
 concentration is estimated; reported concentration is 

less than the reporting limit, but greater than the method 
detection limit.

UB Analyte considered not detected based on associated
 blank data.

UJ Potential low bias, possible false negative.
Highlight indicates both screening limit and background
 level exceeded.
Method detection limit for non-detected value is greater than 
the screening value

Background levels were calculated using the 95% USL.

MBB001-07 Dup MBB001-07 Trip MBB001-07 Avg MBB001-08 MBB001-08 MBB001-08 MBB001-09
0906-MBB001-07-SM-2-SYAL 0906-MBB001-07-SM-3-SYAL 0906-MBB001-07-SM-Avg-SYAL 0906-MBB001-08-FB 0908-MBB001-08-FB 0906-MBB001-08-GS 0906-MBB001-09-GF

7/10/2009 7/10/2009 7/10/2009 7/9/2009 8/25/2009 7/9/2009 7/9/2009

0.207 0.161 J 0.466 0.261 0.219 0.313
<0.00969 <0.0195 <0.0478 <0.0498 <0.0196 <0.0498 <0.0197

<1.49 <1.49 <1.49 4.6 4.79 4.61 5.63
0.43 <0.0977 0.296 F 1.63 0.423 0.318 1.77

<0.0484 <0.0488 <0.0484 <0.0498 <0.049 <0.0498 <0.0493
<0.00969 <0.00977 <0.00977 0.0257 <0.0098 <0.00996 <0.00986
<0.0969 <0.0977 <0.00977 <0.0996 <0.098 <0.0996 <0.0986

AMAL - serviceberry (Amelanchier alnifolia )
AR - active ore haul road
ARLU - white sagebrush (Artemisia ludoviciana )
ARTR - big sagebrush (Artemisia tridentata )
BB - Ballard Mine background
BE - Enoch Valley Mine background
BH - Henry Mine background
BS - Ballard Mine shop
CAAR - Siberian peashrub (Caragana arborescens )
CHNA - yellow Rabbitbrush (Chrysothamnus viscidiflorus )*
CS - Culturally Significant plants
FB - forb
GF - grasses and forbs
GS - grass
HR - historic ore haul road
JUSC - Rocky Mountain juniper (Juniperus scopulorum )
POTR - quaking aspen (Populus tremuloides )
PRVI - chokecherry (Prunus virginiana )
PUTR - antelope bitterbrush (Purshia tridentata )
ROWI - Wood's rose ( Rosa woodsii )
SF - shrub fruit
SL - shrub leaves
SM - shrub stems
SYAL - mountain strawberry (Symphoricarpos oreophilus )
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EXCEEDANCE SUMMARY FOR UPLAND VEGETATION SAMPLES
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Location Identification
Field Sample Identification

Date Collected
Analyte/Methods (Units)

Background Screening
Metals (mg/kg) Level Limit

Cadmium 1.7 10
Mercury 0.0526 --
Molybdenum 5.78 5
Selenium 3.41 5
Silver 0.27 --
Thallium 0.0163 --
Uranium 0.162 --  

mg/kg milligrams per kilogram.
Bold Bolded result indicates positively identified compound.
-- Not scheduled.
B Analyte detected in an associated blank.
F Analyte was positively identified but the reported 

concentration is less than the reporting limit, but greater than 
the method detection limit.

J Data are estimated due to associated quality control data. 
Bias unknown.

J- Data are estimated due to associated quality control data. 
Potential low bias.

J+ Data are estimated due to associated quality control data. 
Potential high bias.

T Analyte was positively identified but the reported 
 concentration is estimated; reported concentration is 

less than the reporting limit, but greater than the method 
detection limit.

UB Analyte considered not detected based on associated
 blank data.

UJ Potential low bias, possible false negative.
Highlight indicates both screening limit and background
 level exceeded.
Method detection limit for non-detected value is greater than 
the screening value

Background levels were calculated using the 95% USL.

MBB001-09 MBB001-09 MBB001-10 MBB001-10 MBB001-10 MBB001-10 MBB001-10 MBS001
0906-MBB001-09-SL-AMAL 0906-MBB001-09-SM-AMAL 0906-MBB001-10-FB 0908-MBB001-10-FB 0906-MBB001-10-GS 0906-MBB001-10-SL-POTR 0906-MBB001-10-SM-POTR 0906-MBS001-01-GF

7/9/2009 7/9/2009 7/10/2009 8/25/2009 7/10/2009 7/10/2009 7/10/2009 7/9/2009

0.345 0.357 0.131 0.18 0.38 0.394 0.332 2.94
<0.0195 <0.0195 0.0211 F <0.02 -- <0.0196 <0.0189 <0.0195
2.45 F <1.48 2.34 F,J- 2.52 J 240 J- <1.5 UJ <1.48 UJ 10.5
1.16 0.272 0.243 J 0.661 0.308 J 0.166 F,J 0.598 J 12

<0.0487 <0.0486 <0.0493 <0.05 <0.05 <0.0487 <0.0485 <0.0488
<0.00975 <0.00973 <0.00986 <0.01 <0.01 <0.00975 <0.00971 0.282
<0.0975 <0.0973 <0.0986 <0.1 <0.1 <0.0975 <0.0971 <0.0977

AMAL - serviceberry (Amelanchier alnifolia )
AR - active ore haul road
ARLU - white sagebrush (Artemisia ludoviciana )
ARTR - big sagebrush (Artemisia tridentata )
BB - Ballard Mine background
BE - Enoch Valley Mine background
BH - Henry Mine background
BS - Ballard Mine shop
CAAR - Siberian peashrub (Caragana arborescens )
CHNA - yellow Rabbitbrush (Chrysothamnus viscidiflorus )*
CS - Culturally Significant plants
FB - forb
GF - grasses and forbs
GS - grass
HR - historic ore haul road
JUSC - Rocky Mountain juniper (Juniperus scopulorum )
POTR - quaking aspen (Populus tremuloides )
PRVI - chokecherry (Prunus virginiana )
PUTR - antelope bitterbrush (Purshia tridentata )
ROWI - Wood's rose ( Rosa woodsii )
SF - shrub fruit
SL - shrub leaves
SM - shrub stems
SYAL - mountain strawberry (Symphoricarpos oreophilus )
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Location Identification
Field Sample Identification

Date Collected
Analyte/Methods (Units)

Background Screening
Metals (mg/kg) Level Limit

Cadmium 1.7 10
Mercury 0.0526 --
Molybdenum 5.78 5
Selenium 3.41 5
Silver 0.27 --
Thallium 0.0163 --
Uranium 0.162 --  

mg/kg milligrams per kilogram.
Bold Bolded result indicates positively identified compound.
-- Not scheduled.
B Analyte detected in an associated blank.
F Analyte was positively identified but the reported 

concentration is less than the reporting limit, but greater than 
the method detection limit.

J Data are estimated due to associated quality control data. 
Bias unknown.

J- Data are estimated due to associated quality control data. 
Potential low bias.

J+ Data are estimated due to associated quality control data. 
Potential high bias.

T Analyte was positively identified but the reported 
 concentration is estimated; reported concentration is 

less than the reporting limit, but greater than the method 
detection limit.

UB Analyte considered not detected based on associated
 blank data.

UJ Potential low bias, possible false negative.
Highlight indicates both screening limit and background
 level exceeded.
Method detection limit for non-detected value is greater than 
the screening value

Background levels were calculated using the 95% USL.

MBS001 MBS001 MBS001 MBS001 MHR001 MHR001 MHR001 MHR001 MHR001
0906-MBS001-02-GF 0906-MBS001-03-GF 0906-MBS001-04-GF 0906-MBS001-05-GF 0906-MHR001-01-GF 0906-MHR001-02-GF 0906-MHR001-03-GF 0906-MHR001-04-GS 0906-MHR001-04-FB

7/9/2009 7/9/2009 7/9/2009 7/9/2009 7/9/2009 7/8/2009 7/8/2009 7/9/2009 7/9/2009

1.4 1.05 0.147 1.72 0.17 0.226 1.25 0.0825 F 0.494
<0.0487 <0.0196 0.0451 F <0.0492 <0.0495 <0.0497 <0.05 <0.0199 <0.0499
1.96 F 425 3.15 9.73 8.11 9.56 2.57 F <1.49 <1.5
4.35 6.47 23.2 27.5 0.379 1.39 7.94 0.493 1.18

<0.0487 <0.049 <0.0495 <0.0492 <0.0495 <0.0497 <0.05 <0.0498 5.56
0.132 0.049 0.149 0.324 <0.0099 <0.00994 0.0128 F <0.00996 0.0109 F

<0.0975 <0.098 <0.099 <0.0984 <0.099 <0.0994 <0.1 <0.0996 <0.0998

AMAL - serviceberry (Amelanchier alnifolia )
AR - active ore haul road
ARLU - white sagebrush (Artemisia ludoviciana )
ARTR - big sagebrush (Artemisia tridentata )
BB - Ballard Mine background
BE - Enoch Valley Mine background
BH - Henry Mine background
BS - Ballard Mine shop
CAAR - Siberian peashrub (Caragana arborescens )
CHNA - yellow Rabbitbrush (Chrysothamnus viscidiflorus )*
CS - Culturally Significant plants
FB - forb
GF - grasses and forbs
GS - grass
HR - historic ore haul road
JUSC - Rocky Mountain juniper (Juniperus scopulorum )
POTR - quaking aspen (Populus tremuloides )
PRVI - chokecherry (Prunus virginiana )
PUTR - antelope bitterbrush (Purshia tridentata )
ROWI - Wood's rose ( Rosa woodsii )
SF - shrub fruit
SL - shrub leaves
SM - shrub stems
SYAL - mountain strawberry (Symphoricarpos oreophilus )



TABLE 4-9
EXCEEDANCE SUMMARY FOR UPLAND VEGETATION SAMPLES

BALLARD MINE RI
(Page 10 of 35)

Location Identification
Field Sample Identification

Date Collected
Analyte/Methods (Units)

Background Screening
Metals (mg/kg) Level Limit

Cadmium 1.7 10
Mercury 0.0526 --
Molybdenum 5.78 5
Selenium 3.41 5
Silver 0.27 --
Thallium 0.0163 --
Uranium 0.162 --  

mg/kg milligrams per kilogram.
Bold Bolded result indicates positively identified compound.
-- Not scheduled.
B Analyte detected in an associated blank.
F Analyte was positively identified but the reported 

concentration is less than the reporting limit, but greater than 
the method detection limit.

J Data are estimated due to associated quality control data. 
Bias unknown.

J- Data are estimated due to associated quality control data. 
Potential low bias.

J+ Data are estimated due to associated quality control data. 
Potential high bias.

T Analyte was positively identified but the reported 
 concentration is estimated; reported concentration is 

less than the reporting limit, but greater than the method 
detection limit.

UB Analyte considered not detected based on associated
 blank data.

UJ Potential low bias, possible false negative.
Highlight indicates both screening limit and background
 level exceeded.
Method detection limit for non-detected value is greater than 
the screening value

Background levels were calculated using the 95% USL.

MHR001 MHR001 MHR001 MHR001 MHR001 MHR001 MHR001 Dup MHR001 Trip
0908-MHR001-04-FB 0906-MHR001-05-GF 0906-MHR001-05-SL-SYAL 0906-MHR001-05-SM-SYAL 0906-MHR001-06-GF 0906-MHR001-07-GF-1 0906-MHR001-07-GF-2 0906-MHR001-07-GF-3

8/25/2009 7/8/2009 7/8/2009 7/8/2009 7/8/2009 7/8/2009 7/8/2009 7/8/2009

0.103 0.206 0.0643 F 0.397 1.14 1.05 0.727 0.714
0.0269 J- <0.0495 0.0235 F 0.0302 F <0.05 <0.0191 <0.0469 <0.0477

<1.48 <1.48 <1.49 <1.47 6.17 9.27 6.58 6.38
0.923 0.386 J 0.365 J 1.76 J 1.06 J 62.4 J 75.8 J 69.5 J

<0.0489 <0.0495 <0.0459 <0.0491 <0.05 <0.0478 <0.0469 <0.0477
<0.00978 <0.0099 <0.00917 0.01 F 0.0457 0.0295 0.0229 0.0453
<0.0978 <0.099 <0.0917 <0.0982 <0.1 0.122 F <0.0938 <0.0954

AMAL - serviceberry (Amelanchier alnifolia )
AR - active ore haul road
ARLU - white sagebrush (Artemisia ludoviciana )
ARTR - big sagebrush (Artemisia tridentata )
BB - Ballard Mine background
BE - Enoch Valley Mine background
BH - Henry Mine background
BS - Ballard Mine shop
CAAR - Siberian peashrub (Caragana arborescens )
CHNA - yellow Rabbitbrush (Chrysothamnus viscidiflorus )*
CS - Culturally Significant plants
FB - forb
GF - grasses and forbs
GS - grass
HR - historic ore haul road
JUSC - Rocky Mountain juniper (Juniperus scopulorum )
POTR - quaking aspen (Populus tremuloides )
PRVI - chokecherry (Prunus virginiana )
PUTR - antelope bitterbrush (Purshia tridentata )
ROWI - Wood's rose ( Rosa woodsii )
SF - shrub fruit
SL - shrub leaves
SM - shrub stems
SYAL - mountain strawberry (Symphoricarpos oreophilus )



TABLE 4-9
EXCEEDANCE SUMMARY FOR UPLAND VEGETATION SAMPLES

BALLARD MINE RI
(Page 11 of 35)

Location Identification
Field Sample Identification

Date Collected
Analyte/Methods (Units)

Background Screening
Metals (mg/kg) Level Limit

Cadmium 1.7 10
Mercury 0.0526 --
Molybdenum 5.78 5
Selenium 3.41 5
Silver 0.27 --
Thallium 0.0163 --
Uranium 0.162 --  

mg/kg milligrams per kilogram.
Bold Bolded result indicates positively identified compound.
-- Not scheduled.
B Analyte detected in an associated blank.
F Analyte was positively identified but the reported 

concentration is less than the reporting limit, but greater than 
the method detection limit.

J Data are estimated due to associated quality control data. 
Bias unknown.

J- Data are estimated due to associated quality control data. 
Potential low bias.

J+ Data are estimated due to associated quality control data. 
Potential high bias.

T Analyte was positively identified but the reported 
 concentration is estimated; reported concentration is 

less than the reporting limit, but greater than the method 
detection limit.

UB Analyte considered not detected based on associated
 blank data.

UJ Potential low bias, possible false negative.
Highlight indicates both screening limit and background
 level exceeded.
Method detection limit for non-detected value is greater than 
the screening value

Background levels were calculated using the 95% USL.

MHR001 Avg MHR001 MHR001 MHR001 MMP035 MMP035 MMP035 MMP035
0906-MHR001-07-GF-Avg 0906-MHR001-08-GF 0906-MHR001-09-GF 0906-MHR001-10-GF 0906-MMP035-01-GF 0906-MMP035-01-SF-AMAL 0906-MMP035-01-SL-AMAL 0906-MMP035-01-SL-CAAR

7/8/2009 7/8/2009 7/8/2009 7/8/2009 7/8/2009 7/8/2009 7/8/2009 7/8/2009

0.732 0.28 0.339 0.769 0.312 0.516 1.39
<0.0477 <0.0465 <0.0496 <0.0189 <0.0499 UJ <0.0198 UJ <0.0193 UJ <0.0198 UJ

7.41 2.86 F <1.49 4.28 11.7 3.55 4.66 2.19 F
69.2 J 0.785 J 0.609 J 4.72 J 8.92 J 13.8 J 29.7 J 8.03 J

<0.0477 <0.0465 <0.0496 <0.0473 <0.0499 <0.0496 <0.0483 <0.0494
0.0326 <0.00929 <0.00992 <0.00945 0.183 <0.00992 0.0317 0.134
0.122 F <0.0929 <0.0992 <0.0945 <0.0998 <0.0992 <0.0965 <0.0988

AMAL - serviceberry (Amelanchier alnifolia )
AR - active ore haul road
ARLU - white sagebrush (Artemisia ludoviciana )
ARTR - big sagebrush (Artemisia tridentata )
BB - Ballard Mine background
BE - Enoch Valley Mine background
BH - Henry Mine background
BS - Ballard Mine shop
CAAR - Siberian peashrub (Caragana arborescens )
CHNA - yellow Rabbitbrush (Chrysothamnus viscidiflorus )*
CS - Culturally Significant plants
FB - forb
GF - grasses and forbs
GS - grass
HR - historic ore haul road
JUSC - Rocky Mountain juniper (Juniperus scopulorum )
POTR - quaking aspen (Populus tremuloides )
PRVI - chokecherry (Prunus virginiana )
PUTR - antelope bitterbrush (Purshia tridentata )
ROWI - Wood's rose ( Rosa woodsii )
SF - shrub fruit
SL - shrub leaves
SM - shrub stems
SYAL - mountain strawberry (Symphoricarpos oreophilus )



TABLE 4-9
EXCEEDANCE SUMMARY FOR UPLAND VEGETATION SAMPLES

BALLARD MINE RI
(Page 12 of 35)

Location Identification
Field Sample Identification

Date Collected
Analyte/Methods (Units)

Background Screening
Metals (mg/kg) Level Limit

Cadmium 1.7 10
Mercury 0.0526 --
Molybdenum 5.78 5
Selenium 3.41 5
Silver 0.27 --
Thallium 0.0163 --
Uranium 0.162 --  

mg/kg milligrams per kilogram.
Bold Bolded result indicates positively identified compound.
-- Not scheduled.
B Analyte detected in an associated blank.
F Analyte was positively identified but the reported 

concentration is less than the reporting limit, but greater than 
the method detection limit.

J Data are estimated due to associated quality control data. 
Bias unknown.

J- Data are estimated due to associated quality control data. 
Potential low bias.

J+ Data are estimated due to associated quality control data. 
Potential high bias.

T Analyte was positively identified but the reported 
 concentration is estimated; reported concentration is 

less than the reporting limit, but greater than the method 
detection limit.

UB Analyte considered not detected based on associated
 blank data.

UJ Potential low bias, possible false negative.
Highlight indicates both screening limit and background
 level exceeded.
Method detection limit for non-detected value is greater than 
the screening value

Background levels were calculated using the 95% USL.

MMP035 MMP035 MMP035 MMP035 MMP035 MMP035 MMP035
0906-MMP035-01-SL-PUTR 0906-MMP035-01-SM-AMAL 0906-MMP035-01-SM-CAAR 0906-MMP035-01-SM-PUTR 0906-MMP035-03-GF 0906-MMP035-03-SF-CAAR 0906-MMP035-03-SL-CAAR

7/8/2009 7/8/2009 7/8/2009 7/8/2009 7/8/2009 7/8/2009 7/8/2009

0.395 0.571 1.04 0.802 0.413 0.321 0.78
<0.0196 UJ <0.0193 UJ <0.0195 UJ <0.0196 UJ <0.0197 UJ <0.05 <0.0194

16.7 <1.48 10.2 4.03 28.8 4.78 3.43
18.7 J 10.6 J 2.33 J 6.55 J 12.6 J 3.45 12 J

<0.0491 <0.0484 <0.0486 <0.0489 <0.0493 <0.05 <0.0485
0.143 0.026 0.165 0.219 0.0331 0.0257 0.169

<0.0982 <0.0967 <0.0973 <0.0978 <0.0986 <0.1 <0.0971

AMAL - serviceberry (Amelanchier alnifolia )
AR - active ore haul road
ARLU - white sagebrush (Artemisia ludoviciana )
ARTR - big sagebrush (Artemisia tridentata )
BB - Ballard Mine background
BE - Enoch Valley Mine background
BH - Henry Mine background
BS - Ballard Mine shop
CAAR - Siberian peashrub (Caragana arborescens )
CHNA - yellow Rabbitbrush (Chrysothamnus viscidiflorus )*
CS - Culturally Significant plants
FB - forb
GF - grasses and forbs
GS - grass
HR - historic ore haul road
JUSC - Rocky Mountain juniper (Juniperus scopulorum )
POTR - quaking aspen (Populus tremuloides )
PRVI - chokecherry (Prunus virginiana )
PUTR - antelope bitterbrush (Purshia tridentata )
ROWI - Wood's rose ( Rosa woodsii )
SF - shrub fruit
SL - shrub leaves
SM - shrub stems
SYAL - mountain strawberry (Symphoricarpos oreophilus )



TABLE 4-9
EXCEEDANCE SUMMARY FOR UPLAND VEGETATION SAMPLES

BALLARD MINE RI
(Page 13 of 35)

Location Identification
Field Sample Identification

Date Collected
Analyte/Methods (Units)

Background Screening
Metals (mg/kg) Level Limit

Cadmium 1.7 10
Mercury 0.0526 --
Molybdenum 5.78 5
Selenium 3.41 5
Silver 0.27 --
Thallium 0.0163 --
Uranium 0.162 --  

mg/kg milligrams per kilogram.
Bold Bolded result indicates positively identified compound.
-- Not scheduled.
B Analyte detected in an associated blank.
F Analyte was positively identified but the reported 

concentration is less than the reporting limit, but greater than 
the method detection limit.

J Data are estimated due to associated quality control data. 
Bias unknown.

J- Data are estimated due to associated quality control data. 
Potential low bias.

J+ Data are estimated due to associated quality control data. 
Potential high bias.

T Analyte was positively identified but the reported 
 concentration is estimated; reported concentration is 

less than the reporting limit, but greater than the method 
detection limit.

UB Analyte considered not detected based on associated
 blank data.

UJ Potential low bias, possible false negative.
Highlight indicates both screening limit and background
 level exceeded.
Method detection limit for non-detected value is greater than 
the screening value

Background levels were calculated using the 95% USL.

MMP035 MMP035 MMP035 MMP035 MMP035 MMP035 MMP035 MMP035 Dup
06-MMP035-03-SM-CAA0906-MMP035-04-GF 0906-MMP035-05-GF 0906-MMP035-06-GS 0906-MMP035-06-FB 0906-MMP035-06-FB 0906-MMP035-07-GF-1 0906-MMP035-07-GF-2

7/8/2009 7/9/2009 7/9/2009 7/9/2009 7/9/2009 8/25/2009 7/9/2009 7/9/2009

1.06 0.898 2.2 4.43 2.1 4.05 J 0.618 0.579
<0.0197 <0.0186 <0.049 <0.0183 <0.0189 <0.0473 <0.0182 <0.0192

14.9 11.2 10.6 J- 9.96 J- 13.3 J- 76 5.16 J- 6.15 J-
5.79 J 27.6 J 30.4 J 4.21 J 19.9 J 54 124 J 111 J

<0.0493 <0.0492 <0.0497 <0.0492 <0.0492 <0.0473 <0.0497 <0.0489
0.594 0.0518 0.354 0.428 0.49 0.468 0.0571 0.0247

<0.0986 <0.0984 <0.0994 <0.0984 0.187 F <0.0945 <0.0994 <0.0978

AMAL - serviceberry (Amelanchier alnifolia )
AR - active ore haul road
ARLU - white sagebrush (Artemisia ludoviciana )
ARTR - big sagebrush (Artemisia tridentata )
BB - Ballard Mine background
BE - Enoch Valley Mine background
BH - Henry Mine background
BS - Ballard Mine shop
CAAR - Siberian peashrub (Caragana arborescens )
CHNA - yellow Rabbitbrush (Chrysothamnus viscidiflorus )*
CS - Culturally Significant plants
FB - forb
GF - grasses and forbs
GS - grass
HR - historic ore haul road
JUSC - Rocky Mountain juniper (Juniperus scopulorum )
POTR - quaking aspen (Populus tremuloides )
PRVI - chokecherry (Prunus virginiana )
PUTR - antelope bitterbrush (Purshia tridentata )
ROWI - Wood's rose ( Rosa woodsii )
SF - shrub fruit
SL - shrub leaves
SM - shrub stems
SYAL - mountain strawberry (Symphoricarpos oreophilus )



TABLE 4-9
EXCEEDANCE SUMMARY FOR UPLAND VEGETATION SAMPLES

BALLARD MINE RI
(Page 14 of 35)

Location Identification
Field Sample Identification

Date Collected
Analyte/Methods (Units)

Background Screening
Metals (mg/kg) Level Limit

Cadmium 1.7 10
Mercury 0.0526 --
Molybdenum 5.78 5
Selenium 3.41 5
Silver 0.27 --
Thallium 0.0163 --
Uranium 0.162 --  

mg/kg milligrams per kilogram.
Bold Bolded result indicates positively identified compound.
-- Not scheduled.
B Analyte detected in an associated blank.
F Analyte was positively identified but the reported 

concentration is less than the reporting limit, but greater than 
the method detection limit.

J Data are estimated due to associated quality control data. 
Bias unknown.

J- Data are estimated due to associated quality control data. 
Potential low bias.

J+ Data are estimated due to associated quality control data. 
Potential high bias.

T Analyte was positively identified but the reported 
 concentration is estimated; reported concentration is 

less than the reporting limit, but greater than the method 
detection limit.

UB Analyte considered not detected based on associated
 blank data.

UJ Potential low bias, possible false negative.
Highlight indicates both screening limit and background
 level exceeded.
Method detection limit for non-detected value is greater than 
the screening value

Background levels were calculated using the 95% USL.

MMP035 Trip MMP035 Avg MMP035 MMP035 MMP035 MMP035 MMP036 MMP036
0906-MMP035-07-GF-3 0906-MMP035-07-GF-Avg 0906-MMP035-08-GF 0906-MMP035-09-GF 0906-MMP035-10-GF 0906-MMP035-AL01-GF 0906-MMP036-02-GF 0906-MMP036-03-GF

7/9/2009 7/9/2009 7/9/2009 7/9/2009 7/8/2009 7/9/2009 6/23/2009 6/22/2009

0.638 0.274 0.317 0.717 0.707 2.56 2.86
<0.0195 <0.0195 <0.019 <0.0467 <0.0198 <0.0194 <0.0198 <0.0196 UJ
6.62 J- 5.98 J- 8.47 J- 3.48 J- 11.4 8.14 J- 9.47 2.7 F
130 J 122 J 76.7 J 53.5 J 20 J 77.6 J 15.9 J 0.368

<0.0487 <0.0497 <0.0486 <0.049 <0.0495 <0.0489 <0.0496 0.0509 F
0.0542 0.0453 0.027 0.014 F 0.0454 0.174 0.439 0.175

<0.0975 <0.0994 <0.0973 <0.098 <0.099 <0.0978 <0.0992 <0.098

AMAL - serviceberry (Amelanchier alnifolia )
AR - active ore haul road
ARLU - white sagebrush (Artemisia ludoviciana )
ARTR - big sagebrush (Artemisia tridentata )
BB - Ballard Mine background
BE - Enoch Valley Mine background
BH - Henry Mine background
BS - Ballard Mine shop
CAAR - Siberian peashrub (Caragana arborescens )
CHNA - yellow Rabbitbrush (Chrysothamnus viscidiflorus )*
CS - Culturally Significant plants
FB - forb
GF - grasses and forbs
GS - grass
HR - historic ore haul road
JUSC - Rocky Mountain juniper (Juniperus scopulorum )
POTR - quaking aspen (Populus tremuloides )
PRVI - chokecherry (Prunus virginiana )
PUTR - antelope bitterbrush (Purshia tridentata )
ROWI - Wood's rose ( Rosa woodsii )
SF - shrub fruit
SL - shrub leaves
SM - shrub stems
SYAL - mountain strawberry (Symphoricarpos oreophilus )



TABLE 4-9
EXCEEDANCE SUMMARY FOR UPLAND VEGETATION SAMPLES

BALLARD MINE RI
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Location Identification
Field Sample Identification

Date Collected
Analyte/Methods (Units)

Background Screening
Metals (mg/kg) Level Limit

Cadmium 1.7 10
Mercury 0.0526 --
Molybdenum 5.78 5
Selenium 3.41 5
Silver 0.27 --
Thallium 0.0163 --
Uranium 0.162 --  

mg/kg milligrams per kilogram.
Bold Bolded result indicates positively identified compound.
-- Not scheduled.
B Analyte detected in an associated blank.
F Analyte was positively identified but the reported 

concentration is less than the reporting limit, but greater than 
the method detection limit.

J Data are estimated due to associated quality control data. 
Bias unknown.

J- Data are estimated due to associated quality control data. 
Potential low bias.

J+ Data are estimated due to associated quality control data. 
Potential high bias.

T Analyte was positively identified but the reported 
 concentration is estimated; reported concentration is 

less than the reporting limit, but greater than the method 
detection limit.

UB Analyte considered not detected based on associated
 blank data.

UJ Potential low bias, possible false negative.
Highlight indicates both screening limit and background
 level exceeded.
Method detection limit for non-detected value is greater than 
the screening value

Background levels were calculated using the 95% USL.

MMP036 MMP036 MMP036 MMP036 MMP036 MMP036 MMP036 Dup MMP036 Trip
0906-MMP036-04-GS 0906-MMP036-04-FB MMP036-04-FB 0906-MMP036-05-GF 0906-MMP036-06-GF 0906-MMP036-07-GF-1 0906-MMP036-07-GF-2 0906-MMP036-07-GF-3

6/22/2009 6/22/2009 8/25/2009 6/22/2009 6/22/2009 6/22/2009 6/22/2009 6/22/2009

2.01 21.5 6.54 4.52 1.1 1.45 2.15 2.16
-- 0.0184 F,J- <0.0197 -- -- 0.0102 F,J- -- --

3.23 2.6 F 1.96 6.12 4.18 5.08 9.18 11.7
23.5 141 1010 1.05 20.4 0.778 0.444 0.538

0.0569 F 0.382 0.441 0.162 F <0.0498 <0.049 <0.0486 <0.0491
0.521 0.304 0.94 0.315 0.0419 0.0378 0.0484 0.0195 F

<0.0975 1.38 <0.0986 0.42 <0.0996 <0.098 <0.0973 <0.0982

AMAL - serviceberry (Amelanchier alnifolia )
AR - active ore haul road
ARLU - white sagebrush (Artemisia ludoviciana )
ARTR - big sagebrush (Artemisia tridentata )
BB - Ballard Mine background
BE - Enoch Valley Mine background
BH - Henry Mine background
BS - Ballard Mine shop
CAAR - Siberian peashrub (Caragana arborescens )
CHNA - yellow Rabbitbrush (Chrysothamnus viscidiflorus )*
CS - Culturally Significant plants
FB - forb
GF - grasses and forbs
GS - grass
HR - historic ore haul road
JUSC - Rocky Mountain juniper (Juniperus scopulorum )
POTR - quaking aspen (Populus tremuloides )
PRVI - chokecherry (Prunus virginiana )
PUTR - antelope bitterbrush (Purshia tridentata )
ROWI - Wood's rose ( Rosa woodsii )
SF - shrub fruit
SL - shrub leaves
SM - shrub stems
SYAL - mountain strawberry (Symphoricarpos oreophilus )
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EXCEEDANCE SUMMARY FOR UPLAND VEGETATION SAMPLES

BALLARD MINE RI
(Page 16 of 35)

Location Identification
Field Sample Identification

Date Collected
Analyte/Methods (Units)

Background Screening
Metals (mg/kg) Level Limit

Cadmium 1.7 10
Mercury 0.0526 --
Molybdenum 5.78 5
Selenium 3.41 5
Silver 0.27 --
Thallium 0.0163 --
Uranium 0.162 --  

mg/kg milligrams per kilogram.
Bold Bolded result indicates positively identified compound.
-- Not scheduled.
B Analyte detected in an associated blank.
F Analyte was positively identified but the reported 

concentration is less than the reporting limit, but greater than 
the method detection limit.

J Data are estimated due to associated quality control data. 
Bias unknown.

J- Data are estimated due to associated quality control data. 
Potential low bias.

J+ Data are estimated due to associated quality control data. 
Potential high bias.

T Analyte was positively identified but the reported 
 concentration is estimated; reported concentration is 

less than the reporting limit, but greater than the method 
detection limit.

UB Analyte considered not detected based on associated
 blank data.

UJ Potential low bias, possible false negative.
Highlight indicates both screening limit and background
 level exceeded.
Method detection limit for non-detected value is greater than 
the screening value

Background levels were calculated using the 95% USL.

MMP036 Avg MMP036 MMP036 MMP036 MMP036 MMP036 MMP036
0906-MMP036-07-GF-Avg 0906-MMP036-08-GF 0906-MMP036-09-GF 0906-MMP036-10-GF 0906-MMP036-AL01-GF 0908-MMP036-CS-PRVI-FRUIT 0908-MMP036-CS-PRVI-STEM

6/22/2009 6/22/2009 6/22/2009 6/22/2009 6/23/2009 8/25/2009 8/25/2009

2.0 2.25 1.1 1.72 0.0257 J 0.0352 J
0.0102 F,J- -- -- -- <0.02 0.0502 J- <0.00996 UJ

8.65 <1.49 7.19 5.39 5.15 <1.49 <1.5
0.587 0.913 1.89 7.08 10.7 J 0.722 J 1.97

<0.0491 0.0501 F <0.0488 <0.05 0.0564 F <0.0497 <0.0498
0.0352 F 0.0269 0.0415 0.016 F 0.205 <0.00994 <0.00996
<0.098 0.146 F <0.0977 <0.1 <0.1 <0.0994 <0.0996

AMAL - serviceberry (Amelanchier alnifolia )
AR - active ore haul road
ARLU - white sagebrush (Artemisia ludoviciana )
ARTR - big sagebrush (Artemisia tridentata )
BB - Ballard Mine background
BE - Enoch Valley Mine background
BH - Henry Mine background
BS - Ballard Mine shop
CAAR - Siberian peashrub (Caragana arborescens )
CHNA - yellow Rabbitbrush (Chrysothamnus viscidiflorus )*
CS - Culturally Significant plants
FB - forb
GF - grasses and forbs
GS - grass
HR - historic ore haul road
JUSC - Rocky Mountain juniper (Juniperus scopulorum )
POTR - quaking aspen (Populus tremuloides )
PRVI - chokecherry (Prunus virginiana )
PUTR - antelope bitterbrush (Purshia tridentata )
ROWI - Wood's rose ( Rosa woodsii )
SF - shrub fruit
SL - shrub leaves
SM - shrub stems
SYAL - mountain strawberry (Symphoricarpos oreophilus )



TABLE 4-9
EXCEEDANCE SUMMARY FOR UPLAND VEGETATION SAMPLES

BALLARD MINE RI
(Page 17 of 35)

Location Identification
Field Sample Identification

Date Collected
Analyte/Methods (Units)

Background Screening
Metals (mg/kg) Level Limit

Cadmium 1.7 10
Mercury 0.0526 --
Molybdenum 5.78 5
Selenium 3.41 5
Silver 0.27 --
Thallium 0.0163 --
Uranium 0.162 --  

mg/kg milligrams per kilogram.
Bold Bolded result indicates positively identified compound.
-- Not scheduled.
B Analyte detected in an associated blank.
F Analyte was positively identified but the reported 

concentration is less than the reporting limit, but greater than 
the method detection limit.

J Data are estimated due to associated quality control data. 
Bias unknown.

J- Data are estimated due to associated quality control data. 
Potential low bias.

J+ Data are estimated due to associated quality control data. 
Potential high bias.

T Analyte was positively identified but the reported 
 concentration is estimated; reported concentration is 

less than the reporting limit, but greater than the method 
detection limit.

UB Analyte considered not detected based on associated
 blank data.

UJ Potential low bias, possible false negative.
Highlight indicates both screening limit and background
 level exceeded.
Method detection limit for non-detected value is greater than 
the screening value

Background levels were calculated using the 95% USL.

MMP036 MWD080 MWD080 MWD080 MWD080 MWD080 MWD080
8-MMP036-CS-PRVI-LE0906-MWD080-01-GF 0906-MWD080-01-SL-PUTR 0906-MWD080-01-SL-SYAL 0906-MWD080-01-SM-PUTR 0906-MWD080-01-SM-SYAL 0906-MWD080-02-GF

8/25/2009 7/8/2009 7/8/2009 7/8/2009 7/8/2009 7/8/2009 6/23/2009

<0.0249 0.477 0.135 0.114 0.296 0.355 1.05
0.127 J- <0.0492 UJ <0.0199 UJ <0.0489 UJ <0.0195 UJ <0.0199 UJ <0.0189 UJ

<1.49 4.61 <1.49 2.15 F <1.5 <1.48 14.6
1.8 86.1 J 124 J 189 J 22.6 J 17.7 J 53

<0.0498 <0.0492 <0.0498 <0.0489 <0.0488 <0.0497 <0.0473
<0.00996 0.0128 F 0.0508 <0.00978 0.0887 0.0145 F 0.13
<0.0996 <0.0984 <0.0996 <0.0978 <0.0977 <0.0994 <0.0945

AMAL - serviceberry (Amelanchier alnifolia )
AR - active ore haul road
ARLU - white sagebrush (Artemisia ludoviciana )
ARTR - big sagebrush (Artemisia tridentata )
BB - Ballard Mine background
BE - Enoch Valley Mine background
BH - Henry Mine background
BS - Ballard Mine shop
CAAR - Siberian peashrub (Caragana arborescens )
CHNA - yellow Rabbitbrush (Chrysothamnus viscidiflorus )*
CS - Culturally Significant plants
FB - forb
GF - grasses and forbs
GS - grass
HR - historic ore haul road
JUSC - Rocky Mountain juniper (Juniperus scopulorum )
POTR - quaking aspen (Populus tremuloides )
PRVI - chokecherry (Prunus virginiana )
PUTR - antelope bitterbrush (Purshia tridentata )
ROWI - Wood's rose ( Rosa woodsii )
SF - shrub fruit
SL - shrub leaves
SM - shrub stems



TABLE 4-9
EXCEEDANCE SUMMARY FOR UPLAND VEGETATION SAMPLES

BALLARD MINE RI
(Page 18 of 35)

Location Identification
Field Sample Identification

Date Collected
Analyte/Methods (Units)

Background Screening
Metals (mg/kg) Level Limit

Cadmium 1.7 10
Mercury 0.0526 --
Molybdenum 5.78 5
Selenium 3.41 5
Silver 0.27 --
Thallium 0.0163 --
Uranium 0.162 --  

mg/kg milligrams per kilogram.
Bold Bolded result indicates positively identified compound.
-- Not scheduled.
B Analyte detected in an associated blank.
F Analyte was positively identified but the reported 

concentration is less than the reporting limit, but greater than 
the method detection limit.

J Data are estimated due to associated quality control data. 
Bias unknown.

J- Data are estimated due to associated quality control data. 
Potential low bias.

J+ Data are estimated due to associated quality control data. 
Potential high bias.

T Analyte was positively identified but the reported 
 concentration is estimated; reported concentration is 

less than the reporting limit, but greater than the method 
detection limit.

UB Analyte considered not detected based on associated
 blank data.

UJ Potential low bias, possible false negative.
Highlight indicates both screening limit and background
 level exceeded.
Method detection limit for non-detected value is greater than 
the screening value

Background levels were calculated using the 95% USL.

MWD080 MWD080 MWD080 MWD080 MWD080 MWD080 MWD080 MWD080
0906-MWD080-03-FB 0908-MWD080-03-FB 0906-MWD080-03-GS 0906-MWD080-03-SL-PUTR 0906-MWD080-03-SM-PUTR 0906-MWD080-04-GF 0906-MWD080-05-GF 0906-MWD080-06-GS

6/23/2009 8/25/2009 6/23/2009 6/23/2009 6/23/2009 7/8/2009 6/23/2009 6/23/2009

0.841 0.77 J 1.16 0.26 0.465 0.244 0.591 0.42
<0.0188 UJ <0.0194 0.0265 F,J- <0.0198 UJ <0.0195 UJ <0.0196 UJ <0.0196 UJ <0.0198 UJ

1.76 F 66.5 6.8 8.82 <1.45 5.73 13.1 10.7
84.1 123 69.1 42.7 12.5 3.9 J 77.2 121

0.121 F <0.0484 <0.049 <0.0496 <0.0486 <0.0489 <0.0491 <0.0496
0.294 0.148 0.196 0.0454 0.113 <0.00978 0.105 0.0738

0.366 F <0.0969 <0.098 <0.0992 <0.0973 <0.0978 <0.0982 <0.0992

AMAL - serviceberry (Amelanchier alnifolia )
AR - active ore haul road
ARLU - white sagebrush (Artemisia ludoviciana )
ARTR - big sagebrush (Artemisia tridentata )
BB - Ballard Mine background
BE - Enoch Valley Mine background
BH - Henry Mine background
BS - Ballard Mine shop
CAAR - Siberian peashrub (Caragana arborescens )
CHNA - yellow Rabbitbrush (Chrysothamnus viscidiflorus )*
CS - Culturally Significant plants
FB - forb
GF - grasses and forbs
GS - grass
HR - historic ore haul road
JUSC - Rocky Mountain juniper (Juniperus scopulorum )
POTR - quaking aspen (Populus tremuloides )
PRVI - chokecherry (Prunus virginiana )
PUTR - antelope bitterbrush (Purshia tridentata )
ROWI - Wood's rose ( Rosa woodsii )
SF - shrub fruit
SL - shrub leaves
SM - shrub stems
SYAL - mountain strawberry (Symphoricarpos oreophilus )



TABLE 4-9
EXCEEDANCE SUMMARY FOR UPLAND VEGETATION SAMPLES

BALLARD MINE RI
(Page 19 of 35)

Location Identification
Field Sample Identification

Date Collected
Analyte/Methods (Units)

Background Screening
Metals (mg/kg) Level Limit

Cadmium 1.7 10
Mercury 0.0526 --
Molybdenum 5.78 5
Selenium 3.41 5
Silver 0.27 --
Thallium 0.0163 --
Uranium 0.162 --  

mg/kg milligrams per kilogram.
Bold Bolded result indicates positively identified compound.
-- Not scheduled.
B Analyte detected in an associated blank.
F Analyte was positively identified but the reported 

concentration is less than the reporting limit, but greater than 
the method detection limit.

J Data are estimated due to associated quality control data. 
Bias unknown.

J- Data are estimated due to associated quality control data. 
Potential low bias.

J+ Data are estimated due to associated quality control data. 
Potential high bias.

T Analyte was positively identified but the reported 
 concentration is estimated; reported concentration is 

less than the reporting limit, but greater than the method 
detection limit.

UB Analyte considered not detected based on associated
 blank data.

UJ Potential low bias, possible false negative.
Highlight indicates both screening limit and background
 level exceeded.
Method detection limit for non-detected value is greater than 
the screening value

Background levels were calculated using the 95% USL.

MWD080 MWD080 MWD080 MWD080 Dup MWD080 Trip MWD080 Avg MWD080 MWD080
0906-MWD080-06-FB 0908-MWD080-06-FB 0906-MWD080-07-GF-1 0906-MWD080-07-GF-2 0906-MWD080-07-GF-3 0906-MWD080-07-GF-Avg 0906-MWD080-08-GF 0906-MWD080-09-GF

6/23/2009 8/25/2009 6/23/2009 6/23/2009 6/23/2009 6/23/2009 7/8/2009 7/8/2009

0.591 1.34 J 1.66 1.28 1.81 0.549 0.753
0.128 F,J- <0.0197 <0.0191 UJ <0.0198 UJ <0.02 <0.02 0.0395 F,J- <0.0486 UJ

10.4 26.3 4.89 3.7 6.06 4.88 8.9 4.76
234 J 229 47.2 28.1 28.7 J 34.7 J 24.2 J 13.3 J

<0.0499 <0.0493 <0.0478 <0.0496 <0.05 <0.05 <0.0496 <0.0486
0.116 0.208 0.109 0.0831 0.118 0.103 0.117 0.0428

<0.0998 <0.0986 <0.0956 <0.0992 <0.1 <0.1 <0.0992 <0.0973

AMAL - serviceberry (Amelanchier alnifolia )
AR - active ore haul road
ARLU - white sagebrush (Artemisia ludoviciana )
ARTR - big sagebrush (Artemisia tridentata )
BB - Ballard Mine background
BE - Enoch Valley Mine background
BH - Henry Mine background
BS - Ballard Mine shop
CAAR - Siberian peashrub (Caragana arborescens )
CHNA - yellow Rabbitbrush (Chrysothamnus viscidiflorus )*
CS - Culturally Significant plants
FB - forb
GF - grasses and forbs
GS - grass
HR - historic ore haul road
JUSC - Rocky Mountain juniper (Juniperus scopulorum )
POTR - quaking aspen (Populus tremuloides )
PRVI - chokecherry (Prunus virginiana )
PUTR - antelope bitterbrush (Purshia tridentata )
ROWI - Wood's rose ( Rosa woodsii )
SF - shrub fruit
SL - shrub leaves
SM - shrub stems
SYAL - mountain strawberry (Symphoricarpos oreophilus )



TABLE 4-9
EXCEEDANCE SUMMARY FOR UPLAND VEGETATION SAMPLES

BALLARD MINE RI
(Page 20 of 35)

Location Identification
Field Sample Identification

Date Collected
Analyte/Methods (Units)

Background Screening
Metals (mg/kg) Level Limit

Cadmium 1.7 10
Mercury 0.0526 --
Molybdenum 5.78 5
Selenium 3.41 5
Silver 0.27 --
Thallium 0.0163 --
Uranium 0.162 --  

mg/kg milligrams per kilogram.
Bold Bolded result indicates positively identified compound.
-- Not scheduled.
B Analyte detected in an associated blank.
F Analyte was positively identified but the reported 

concentration is less than the reporting limit, but greater than 
the method detection limit.

J Data are estimated due to associated quality control data. 
Bias unknown.

J- Data are estimated due to associated quality control data. 
Potential low bias.

J+ Data are estimated due to associated quality control data. 
Potential high bias.

T Analyte was positively identified but the reported 
 concentration is estimated; reported concentration is 

less than the reporting limit, but greater than the method 
detection limit.

UB Analyte considered not detected based on associated
 blank data.

UJ Potential low bias, possible false negative.
Highlight indicates both screening limit and background
 level exceeded.
Method detection limit for non-detected value is greater than 
the screening value

Background levels were calculated using the 95% USL.

MWD080 MWD081 MWD081 MWD081 MWD081 MWD081 MWD081
0906-MWD080-10-GF VEMWD081-1-C7-QA1 061604VEMWD081-1-C(5 071404VEMWD081-1-C(5) 081604VEMWD081-1-C(5) 091504VEMWD081-0-C(5) 101804VEMWD081-0-C(5)

7/8/2009 5/24/2004 6/16/2004 7/14/2004 8/16/2004 9/15/2004 10/18/2004

0.63 -- -- -- -- 0.95 J+,T --
<0.0198 UJ -- -- -- -- -- --

6.22 -- -- -- -- 3.34 T --
27 J <0.5 T <0.5 UJ,T <0.5 T <0.5 UJ,T <0.5 T <0.5 UJ,T

<0.0495 -- -- -- -- -- --
0.0848 -- -- -- -- -- --
<0.099 -- -- -- -- -- --

AMAL - serviceberry (Amelanchier alnifolia )
AR - active ore haul road
ARLU - white sagebrush (Artemisia ludoviciana )
ARTR - big sagebrush (Artemisia tridentata )
BB - Ballard Mine background
BE - Enoch Valley Mine background
BH - Henry Mine background
BS - Ballard Mine shop
CAAR - Siberian peashrub (Caragana arborescens )
CHNA - yellow Rabbitbrush (Chrysothamnus viscidiflorus )*
CS - Culturally Significant plants
FB - forb
GF - grasses and forbs
GS - grass
HR - historic ore haul road
JUSC - Rocky Mountain juniper (Juniperus scopulorum )
POTR - quaking aspen (Populus tremuloides )
PRVI - chokecherry (Prunus virginiana )
PUTR - antelope bitterbrush (Purshia tridentata )
ROWI - Wood's rose ( Rosa woodsii )
SF - shrub fruit
SL - shrub leaves
SM - shrub stems
SYAL - mountain strawberry (Symphoricarpos oreophilus )



TABLE 4-9
EXCEEDANCE SUMMARY FOR UPLAND VEGETATION SAMPLES

BALLARD MINE RI
(Page 21 of 35)

Location Identification
Field Sample Identification

Date Collected
Analyte/Methods (Units)

Background Screening
Metals (mg/kg) Level Limit

Cadmium 1.7 10
Mercury 0.0526 --
Molybdenum 5.78 5
Selenium 3.41 5
Silver 0.27 --
Thallium 0.0163 --
Uranium 0.162 --  

mg/kg milligrams per kilogram.
Bold Bolded result indicates positively identified compound.
-- Not scheduled.
B Analyte detected in an associated blank.
F Analyte was positively identified but the reported 

concentration is less than the reporting limit, but greater than 
the method detection limit.

J Data are estimated due to associated quality control data. 
Bias unknown.

J- Data are estimated due to associated quality control data. 
Potential low bias.

J+ Data are estimated due to associated quality control data. 
Potential high bias.

T Analyte was positively identified but the reported 
 concentration is estimated; reported concentration is 

less than the reporting limit, but greater than the method 
detection limit.

UB Analyte considered not detected based on associated
 blank data.

UJ Potential low bias, possible false negative.
Highlight indicates both screening limit and background
 level exceeded.
Method detection limit for non-detected value is greater than 
the screening value

Background levels were calculated using the 95% USL.

MWD081 MWD081 MWD081 MWD081 MWD081 MWD081 MWD081 MWD081
0906-MWD081-01-GF 0906-MWD081-02-GF 0906-MWD081-03-GF 0906-MWD081-04-GS 0906-MWD081-04-FB 0908-MWD081-04-FB 0906-MWD081-05-GF 0906-MWD081-06-GF

6/17/2009 6/17/2009 6/17/2009 6/17/2009 6/17/2009 8/25/2009 6/18/2009 6/18/2009

2.8 2.99 1.23 0.721 0.265 0.526 J 1.54 1.89
<0.00942 UJ <0.00916 UJ <0.00971 UJ 0.0248 F,J <0.0188 ,UJ <0.0198 <0.00942 0.0483 F

12.7 8.7 2.63 F 11.4 <1.87 5.98 13.6 8.49
10.2 J 8.2 J 11.2 J 8.57 J 12.7 J 1.67 14.3 J+ 18.6 J+

<0.0471 0.068 F <0.0485 <0.0477 <0.094 <0.0496 <0.0471 <0.049
0.131 0.204 0.0494 0.0562 0.15 0.03 0.125 0.189

<0.0942 0.679 <0.0971 <0.0954 <0.188 <0.0992 <0.0942 <0.098

AMAL - serviceberry (Amelanchier alnifolia )
AR - active ore haul road
ARLU - white sagebrush (Artemisia ludoviciana )
ARTR - big sagebrush (Artemisia tridentata )
BB - Ballard Mine background
BE - Enoch Valley Mine background
BH - Henry Mine background
BS - Ballard Mine shop
CAAR - Siberian peashrub (Caragana arborescens )
CHNA - yellow Rabbitbrush (Chrysothamnus viscidiflorus )*
CS - Culturally Significant plants
FB - forb
GF - grasses and forbs
GS - grass
HR - historic ore haul road
JUSC - Rocky Mountain juniper (Juniperus scopulorum )
POTR - quaking aspen (Populus tremuloides )
PRVI - chokecherry (Prunus virginiana )
PUTR - antelope bitterbrush (Purshia tridentata )
ROWI - Wood's rose ( Rosa woodsii )
SF - shrub fruit
SL - shrub leaves
SM - shrub stems
SYAL - mountain strawberry (Symphoricarpos oreophilus )



TABLE 4-9
EXCEEDANCE SUMMARY FOR UPLAND VEGETATION SAMPLES

BALLARD MINE RI
(Page 22 of 35)

Location Identification
Field Sample Identification

Date Collected
Analyte/Methods (Units)

Background Screening
Metals (mg/kg) Level Limit

Cadmium 1.7 10
Mercury 0.0526 --
Molybdenum 5.78 5
Selenium 3.41 5
Silver 0.27 --
Thallium 0.0163 --
Uranium 0.162 --  

mg/kg milligrams per kilogram.
Bold Bolded result indicates positively identified compound.
-- Not scheduled.
B Analyte detected in an associated blank.
F Analyte was positively identified but the reported 

concentration is less than the reporting limit, but greater than 
the method detection limit.

J Data are estimated due to associated quality control data. 
Bias unknown.

J- Data are estimated due to associated quality control data. 
Potential low bias.

J+ Data are estimated due to associated quality control data. 
Potential high bias.

T Analyte was positively identified but the reported 
 concentration is estimated; reported concentration is 

less than the reporting limit, but greater than the method 
detection limit.

UB Analyte considered not detected based on associated
 blank data.

UJ Potential low bias, possible false negative.
Highlight indicates both screening limit and background
 level exceeded.
Method detection limit for non-detected value is greater than 
the screening value

Background levels were calculated using the 95% USL.

MWD081 MWD081 MWD081 MWD081 MWD081 MWD081 MWD081 Dup
0906-MWD081-08-GF 0906-MWD081-09-GF 0906-MWD081-09-SL-PUTR 0906-MWD081-09-SM-PUTR 0906-MWD081-10-GF 0906-MWD081-AL03-GF-1 0906-MWD081-AL03-GF-2

6/18/2009 6/18/2009 6/18/2009 6/18/2009 6/18/2009 6/23/2009 6/23/2009

0.965 4.47 0.785 1.17 2.51 4.68 4.97
<0.00998 <0.00982 0.0122 F <0.00986 <0.0187 <0.0196 <0.02

7.99 10 <1.47 <1.48 9.1 21.5 17.9
27 J+ 38.6 J+ 34.5 J+ 8.97 J+ 27.6 9.75 J 21.3 J

<0.0499 0.0629 F <0.0484 <0.0493 <0.0468 UJ <0.049 <0.0499
0.0878 0.251 0.0404 0.0232 0.156 0.186 0.237

<0.0998 0.153 F <0.0967 <0.0986 <0.0936 <0.098 <0.0998

AMAL - serviceberry (Amelanchier alnifolia )
AR - active ore haul road
ARLU - white sagebrush (Artemisia ludoviciana )
ARTR - big sagebrush (Artemisia tridentata )
BB - Ballard Mine background
BE - Enoch Valley Mine background
BH - Henry Mine background
BS - Ballard Mine shop
CAAR - Siberian peashrub (Caragana arborescens )
CHNA - yellow Rabbitbrush (Chrysothamnus viscidiflorus )*
CS - Culturally Significant plants
FB - forb
GF - grasses and forbs
GS - grass
HR - historic ore haul road
JUSC - Rocky Mountain juniper (Juniperus scopulorum )
POTR - quaking aspen (Populus tremuloides )
PRVI - chokecherry (Prunus virginiana )
PUTR - antelope bitterbrush (Purshia tridentata )
ROWI - Wood's rose ( Rosa woodsii )
SF - shrub fruit
SL - shrub leaves
SM - shrub stems
SYAL - mountain strawberry (Symphoricarpos oreophilus )



TABLE 4-9
EXCEEDANCE SUMMARY FOR UPLAND VEGETATION SAMPLES

BALLARD MINE RI
(Page 23 of 35)

Location Identification
Field Sample Identification

Date Collected
Analyte/Methods (Units)

Background Screening
Metals (mg/kg) Level Limit

Cadmium 1.7 10
Mercury 0.0526 --
Molybdenum 5.78 5
Selenium 3.41 5
Silver 0.27 --
Thallium 0.0163 --
Uranium 0.162 --  

mg/kg milligrams per kilogram.
Bold Bolded result indicates positively identified compound.
-- Not scheduled.
B Analyte detected in an associated blank.
F Analyte was positively identified but the reported 

concentration is less than the reporting limit, but greater than 
the method detection limit.

J Data are estimated due to associated quality control data. 
Bias unknown.

J- Data are estimated due to associated quality control data. 
Potential low bias.

J+ Data are estimated due to associated quality control data. 
Potential high bias.

T Analyte was positively identified but the reported 
 concentration is estimated; reported concentration is 

less than the reporting limit, but greater than the method 
detection limit.

UB Analyte considered not detected based on associated
 blank data.

UJ Potential low bias, possible false negative.
Highlight indicates both screening limit and background
 level exceeded.
Method detection limit for non-detected value is greater than 
the screening value

Background levels were calculated using the 95% USL.

MWD081 Trip MWD081 Avg MWD082 MWD082 MWD082 MWD082 MWD082 MWD082
0906-MWD081-AL03-GF-3 0906-MWD081-AL03-GF-Avg VEMWD082-1-C(6) VEMWD082-2-C(10) VEMWD082-3-C(9) VEMWD082-4-C(6) VEMWD082-5-C(5) VEMWD082-6-C(7)

6/23/2009 6/23/2009 7/18/2004 7/18/2004 7/18/2004 7/18/2004 7/18/2004 7/18/2004

3.96 -- -- -- -- -- --
<0.0197 <0.0197 -- -- -- -- -- --

18.8 19.4 -- -- -- -- -- --
12.6 J 14.6 J 53 T 67 T 54 T 46 T 50 T 25.2 T

<0.0493 <0.0499 -- -- -- -- -- --
0.237 0.220 -- -- -- -- -- --

<0.0986 <0.0998 -- -- -- -- -- --

AMAL - serviceberry (Amelanchier alnifolia )
AR - active ore haul road
ARLU - white sagebrush (Artemisia ludoviciana )
ARTR - big sagebrush (Artemisia tridentata )
BB - Ballard Mine background
BE - Enoch Valley Mine background
BH - Henry Mine background
BS - Ballard Mine shop
CAAR - Siberian peashrub (Caragana arborescens )
CHNA - yellow Rabbitbrush (Chrysothamnus viscidiflorus )*
CS - Culturally Significant plants
FB - forb
GF - grasses and forbs
GS - grass
HR - historic ore haul road
JUSC - Rocky Mountain juniper (Juniperus scopulorum )
POTR - quaking aspen (Populus tremuloides )
PRVI - chokecherry (Prunus virginiana )
PUTR - antelope bitterbrush (Purshia tridentata )
ROWI - Wood's rose ( Rosa woodsii )
SF - shrub fruit
SL - shrub leaves
SM - shrub stems
SYAL - mountain strawberry (Symphoricarpos oreophilus )



TABLE 4-9
EXCEEDANCE SUMMARY FOR UPLAND VEGETATION SAMPLES

BALLARD MINE RI
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Location Identification
Field Sample Identification

Date Collected
Analyte/Methods (Units)

Background Screening
Metals (mg/kg) Level Limit

Cadmium 1.7 10
Mercury 0.0526 --
Molybdenum 5.78 5
Selenium 3.41 5
Silver 0.27 --
Thallium 0.0163 --
Uranium 0.162 --  

mg/kg milligrams per kilogram.
Bold Bolded result indicates positively identified compound.
-- Not scheduled.
B Analyte detected in an associated blank.
F Analyte was positively identified but the reported 

concentration is less than the reporting limit, but greater than 
the method detection limit.

J Data are estimated due to associated quality control data. 
Bias unknown.

J- Data are estimated due to associated quality control data. 
Potential low bias.

J+ Data are estimated due to associated quality control data. 
Potential high bias.

T Analyte was positively identified but the reported 
 concentration is estimated; reported concentration is 

less than the reporting limit, but greater than the method 
detection limit.

UB Analyte considered not detected based on associated
 blank data.

UJ Potential low bias, possible false negative.
Highlight indicates both screening limit and background
 level exceeded.
Method detection limit for non-detected value is greater than 
the screening value

Background levels were calculated using the 95% USL.

MWD082 MWD082 MWD082 MWD082 MWD082 MWD082 MWD082 MWD082 MWD082 Dup
VEMWD082-7-C(12) VEMWD082-8-C(7) VEMWD082-9-C(7) VEMWD082-10-C(5) VEMWD082-11-C(5) VEMWD082-12-C(5) VEMWD082-13-C(5) VEMWD082-14-C(5)QA1 VEMWD082-14-C(5)QA2

7/18/2004 7/18/2004 7/18/2004 7/18/2004 7/18/2004 7/18/2004 7/18/2004 7/19/2004 7/19/2004

-- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- --

17.2 T 8.7 T 16.6 T 8.0 T 7.7 T 2.7 J,T 3.8 T 59 T 58 T
-- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- --

AMAL - serviceberry (Amelanchier alnifolia )
AR - active ore haul road
ARLU - white sagebrush (Artemisia ludoviciana )
ARTR - big sagebrush (Artemisia tridentata )
BB - Ballard Mine background
BE - Enoch Valley Mine background
BH - Henry Mine background
BS - Ballard Mine shop
CAAR - Siberian peashrub (Caragana arborescens )
CHNA - yellow Rabbitbrush (Chrysothamnus viscidiflorus )*
CS - Culturally Significant plants
FB - forb
GF - grasses and forbs
GS - grass
HR - historic ore haul road
JUSC - Rocky Mountain juniper (Juniperus scopulorum )
POTR - quaking aspen (Populus tremuloides )
PRVI - chokecherry (Prunus virginiana )
PUTR - antelope bitterbrush (Purshia tridentata )
ROWI - Wood's rose ( Rosa woodsii )
SF - shrub fruit
SL - shrub leaves
SM - shrub stems
SYAL - mountain strawberry (Symphoricarpos oreophilus )



TABLE 4-9
EXCEEDANCE SUMMARY FOR UPLAND VEGETATION SAMPLES

BALLARD MINE RI
(Page 25 of 35)

Location Identification
Field Sample Identification

Date Collected
Analyte/Methods (Units)

Background Screening
Metals (mg/kg) Level Limit

Cadmium 1.7 10
Mercury 0.0526 --
Molybdenum 5.78 5
Selenium 3.41 5
Silver 0.27 --
Thallium 0.0163 --
Uranium 0.162 --  

mg/kg milligrams per kilogram.
Bold Bolded result indicates positively identified compound.
-- Not scheduled.
B Analyte detected in an associated blank.
F Analyte was positively identified but the reported 

concentration is less than the reporting limit, but greater than 
the method detection limit.

J Data are estimated due to associated quality control data. 
Bias unknown.

J- Data are estimated due to associated quality control data. 
Potential low bias.

J+ Data are estimated due to associated quality control data. 
Potential high bias.

T Analyte was positively identified but the reported 
 concentration is estimated; reported concentration is 

less than the reporting limit, but greater than the method 
detection limit.

UB Analyte considered not detected based on associated
 blank data.

UJ Potential low bias, possible false negative.
Highlight indicates both screening limit and background
 level exceeded.
Method detection limit for non-detected value is greater than 
the screening value

Background levels were calculated using the 95% USL.

MWD082 Trip MWD082 Avg MWD082 MWD082 MWD082 MWD082 MWD082 MWD082
VEMWD082-14-C(5)QA3 VEMWD082-14-C(5)AVG VEMWD082-15-C(5) VEMWD082-16-C(5) VEMWD082-17-C(6) VEMWD082-18-C(5) VEMWD082-19-C(11) VEMWD082-20-C(5)

7/19/2004 7/19/2004 7/19/2004 7/19/2004 7/19/2004 7/19/2004 7/19/2004 7/19/2004

-- -- -- -- -- -- --
-- -- -- -- -- -- --
-- -- -- -- -- -- --

58 T 58.3 T 68 J-,T 46 J-,T 57 J-,T 49 J-,T 35 J-,T 17.2 J-,T
-- -- -- -- -- -- --
-- -- -- -- -- -- --
-- -- -- -- -- -- --

AMAL - serviceberry (Amelanchier alnifolia )
AR - active ore haul road
ARLU - white sagebrush (Artemisia ludoviciana )
ARTR - big sagebrush (Artemisia tridentata )
BB - Ballard Mine background
BE - Enoch Valley Mine background
BH - Henry Mine background
BS - Ballard Mine shop
CAAR - Siberian peashrub (Caragana arborescens )
CHNA - yellow Rabbitbrush (Chrysothamnus viscidiflorus )*
CS - Culturally Significant plants
FB - forb
GF - grasses and forbs
GS - grass
HR - historic ore haul road
JUSC - Rocky Mountain juniper (Juniperus scopulorum )
POTR - quaking aspen (Populus tremuloides )
PRVI - chokecherry (Prunus virginiana )
PUTR - antelope bitterbrush (Purshia tridentata )
ROWI - Wood's rose ( Rosa woodsii )
SF - shrub fruit
SL - shrub leaves
SM - shrub stems
SYAL - mountain strawberry (Symphoricarpos oreophilus )



TABLE 4-9
EXCEEDANCE SUMMARY FOR UPLAND VEGETATION SAMPLES

BALLARD MINE RI
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Location Identification
Field Sample Identification

Date Collected
Analyte/Methods (Units)

Background Screening
Metals (mg/kg) Level Limit

Cadmium 1.7 10
Mercury 0.0526 --
Molybdenum 5.78 5
Selenium 3.41 5
Silver 0.27 --
Thallium 0.0163 --
Uranium 0.162 --  

mg/kg milligrams per kilogram.
Bold Bolded result indicates positively identified compound.
-- Not scheduled.
B Analyte detected in an associated blank.
F Analyte was positively identified but the reported 

concentration is less than the reporting limit, but greater than 
the method detection limit.

J Data are estimated due to associated quality control data. 
Bias unknown.

J- Data are estimated due to associated quality control data. 
Potential low bias.

J+ Data are estimated due to associated quality control data. 
Potential high bias.

T Analyte was positively identified but the reported 
 concentration is estimated; reported concentration is 

less than the reporting limit, but greater than the method 
detection limit.

UB Analyte considered not detected based on associated
 blank data.

UJ Potential low bias, possible false negative.
Highlight indicates both screening limit and background
 level exceeded.
Method detection limit for non-detected value is greater than 
the screening value

Background levels were calculated using the 95% USL.

MWD082 MWD082 MWD082 MWD082 MWD082 MWD082 MWD082 MWD082
VEMWD082-21-C(9) VEMWD082-22-C(5) VEMWD082-23-C(7) VEMWD082-24-C(6) VEMWD082-25-C(5) VEMWD082-26-C(5) 0906-MWD082-01-GS 0908-MWD082-01-FB

7/19/2004 7/19/2004 7/19/2004 7/19/2004 7/19/2004 7/19/2004 7/8/2009 8/25/2009

-- -- -- -- -- -- 0.905 3.09
-- -- -- -- -- -- <0.0199 0.0119 J-
-- -- -- -- -- -- 22.9 18.9

8.3 J-,T 8.4 J-,T 5.9 J-,T 3.2 J-,T 1.7 J-,T 2.6 J-,T 2.42 J 5.37
-- -- -- -- -- -- <0.0497 0.0513 J
-- -- -- -- -- -- <0.00994 <0.01
-- -- -- -- -- -- <0.0994 0.143 J

AMAL - serviceberry (Amelanchier alnifolia )
AR - active ore haul road
ARLU - white sagebrush (Artemisia ludoviciana )
ARTR - big sagebrush (Artemisia tridentata )
BB - Ballard Mine background
BE - Enoch Valley Mine background
BH - Henry Mine background
BS - Ballard Mine shop
CAAR - Siberian peashrub (Caragana arborescens )
CHNA - yellow Rabbitbrush (Chrysothamnus viscidiflorus )*
CS - Culturally Significant plants
FB - forb
GF - grasses and forbs
GS - grass
HR - historic ore haul road
JUSC - Rocky Mountain juniper (Juniperus scopulorum )
POTR - quaking aspen (Populus tremuloides )
PRVI - chokecherry (Prunus virginiana )
PUTR - antelope bitterbrush (Purshia tridentata )
ROWI - Wood's rose ( Rosa woodsii )
SF - shrub fruit
SL - shrub leaves
SM - shrub stems
SYAL - mountain strawberry (Symphoricarpos oreophilus )



TABLE 4-9
EXCEEDANCE SUMMARY FOR UPLAND VEGETATION SAMPLES

BALLARD MINE RI
(Page 27 of 35)

Location Identification
Field Sample Identification

Date Collected
Analyte/Methods (Units)

Background Screening
Metals (mg/kg) Level Limit

Cadmium 1.7 10
Mercury 0.0526 --
Molybdenum 5.78 5
Selenium 3.41 5
Silver 0.27 --
Thallium 0.0163 --
Uranium 0.162 --  

mg/kg milligrams per kilogram.
Bold Bolded result indicates positively identified compound.
-- Not scheduled.
B Analyte detected in an associated blank.
F Analyte was positively identified but the reported 

concentration is less than the reporting limit, but greater than 
the method detection limit.

J Data are estimated due to associated quality control data. 
Bias unknown.

J- Data are estimated due to associated quality control data. 
Potential low bias.

J+ Data are estimated due to associated quality control data. 
Potential high bias.

T Analyte was positively identified but the reported 
 concentration is estimated; reported concentration is 

less than the reporting limit, but greater than the method 
detection limit.

UB Analyte considered not detected based on associated
 blank data.

UJ Potential low bias, possible false negative.
Highlight indicates both screening limit and background
 level exceeded.
Method detection limit for non-detected value is greater than 
the screening value

Background levels were calculated using the 95% USL.

MWD082 MWD082 MWD082 MWD082 MWD082 MWD082 MWD082 Dup MWD082 Trip
0906-MWD082-02-GF 0906-MWD082-03-GF 0906-MWD082-04-GF 0906-MWD082-05-GF 0906-MWD082-06-GF 0906-MWD082-07-GF-1 0906-MWD082-07-GF-2 0906-MWD082-07-GF-3

7/8/2009 6/23/2009 6/23/2009 6/23/2009 6/22/2009 7/8/2009 7/8/2009 7/8/2009

0.362 2.5 0.217 1.49 0.702 0.247 0.252 0.212
0.029 F <0.0198 <0.0199 <0.02 0.03 F,J- <0.0193 <0.0186 <0.019

29.5 11.3 9.86 19 3.5 13.8 7.21 13.7
52.3 J 366 J 0.304 J 0.499 J 3.06 J 0.506 J 0.379 J 0.26 J

<0.0486 0.0969 F <0.0498 <0.0499 <0.05 <0.0484 <0.0465 <0.0474
0.0182 F 0.574 <0.00996 0.0329 0.053 <0.00967 0.00989 F <0.00949
<0.0973 0.337 F <0.0996 <0.0998 <0.1 <0.0967 <0.0929 <0.0949

AMAL - serviceberry (Amelanchier alnifolia )
AR - active ore haul road
ARLU - white sagebrush (Artemisia ludoviciana )
ARTR - big sagebrush (Artemisia tridentata )
BB - Ballard Mine background
BE - Enoch Valley Mine background
BH - Henry Mine background
BS - Ballard Mine shop
CAAR - Siberian peashrub (Caragana arborescens )
CHNA - yellow Rabbitbrush (Chrysothamnus viscidiflorus )*
CS - Culturally Significant plants
FB - forb
GF - grasses and forbs
GS - grass
HR - historic ore haul road
JUSC - Rocky Mountain juniper (Juniperus scopulorum )
POTR - quaking aspen (Populus tremuloides )
PRVI - chokecherry (Prunus virginiana )
PUTR - antelope bitterbrush (Purshia tridentata )
ROWI - Wood's rose ( Rosa woodsii )
SF - shrub fruit
SL - shrub leaves
SM - shrub stems
SYAL - mountain strawberry (Symphoricarpos oreophilus )



TABLE 4-9
EXCEEDANCE SUMMARY FOR UPLAND VEGETATION SAMPLES

BALLARD MINE RI
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Location Identification
Field Sample Identification

Date Collected
Analyte/Methods (Units)

Background Screening
Metals (mg/kg) Level Limit

Cadmium 1.7 10
Mercury 0.0526 --
Molybdenum 5.78 5
Selenium 3.41 5
Silver 0.27 --
Thallium 0.0163 --
Uranium 0.162 --  

mg/kg milligrams per kilogram.
Bold Bolded result indicates positively identified compound.
-- Not scheduled.
B Analyte detected in an associated blank.
F Analyte was positively identified but the reported 

concentration is less than the reporting limit, but greater than 
the method detection limit.

J Data are estimated due to associated quality control data. 
Bias unknown.

J- Data are estimated due to associated quality control data. 
Potential low bias.

J+ Data are estimated due to associated quality control data. 
Potential high bias.

T Analyte was positively identified but the reported 
 concentration is estimated; reported concentration is 

less than the reporting limit, but greater than the method 
detection limit.

UB Analyte considered not detected based on associated
 blank data.

UJ Potential low bias, possible false negative.
Highlight indicates both screening limit and background
 level exceeded.
Method detection limit for non-detected value is greater than 
the screening value

Background levels were calculated using the 95% USL.

MWD082 Avg MWD082 MWD082 MWD082 MWD082 MWD082 MWD083
0906-MWD082-07-GF-Avg 0906-MWD082-08-GF 0906-MWD082-09-GF 0906-MWD082-10-GF 0906-MWD082-10-SL-POTR 0906-MWD082-10-SM-POTR 0906-MWD083-01-GS

7/8/2009 6/23/2009 6/22/2009 6/22/2009 6/22/2009 6/22/2009 6/21/2009

0.498 0.684 0.405 2.99 3.83 0.23
<0.0193 0.0212 F -- 0.0283 F,J- 0.0309 F,J- -- <0.0187

11.6 10.9 26.8 7.5 <1.46 <1.47 4.38
0.382 J 63 J 22.7 J 5.53 J 1.79 J 0.484 J 0.32
<0.0484 <0.049 <0.0497 <0.05 <0.0496 0.429 <0.0466 UJ

0.00989 F 0.0448 0.0351 <0.01 <0.00992 <0.00994 <0.00933
<0.0967 <0.098 <0.0994 <0.1 <0.0992 <0.0994 <0.0933

AMAL - serviceberry (Amelanchier alnifolia )
AR - active ore haul road
ARLU - white sagebrush (Artemisia ludoviciana )
ARTR - big sagebrush (Artemisia tridentata )
BB - Ballard Mine background
BE - Enoch Valley Mine background
BH - Henry Mine background
BS - Ballard Mine shop
CAAR - Siberian peashrub (Caragana arborescens )
CHNA - yellow Rabbitbrush (Chrysothamnus viscidiflorus )*
CS - Culturally Significant plants
FB - forb
GF - grasses and forbs
GS - grass
HR - historic ore haul road
JUSC - Rocky Mountain juniper (Juniperus scopulorum )
POTR - quaking aspen (Populus tremuloides )
PRVI - chokecherry (Prunus virginiana )
PUTR - antelope bitterbrush (Purshia tridentata )
ROWI - Wood's rose ( Rosa woodsii )
SF - shrub fruit
SL - shrub leaves
SM - shrub stems
SYAL - mountain strawberry (Symphoricarpos oreophilus )
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EXCEEDANCE SUMMARY FOR UPLAND VEGETATION SAMPLES

BALLARD MINE RI
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Location Identification
Field Sample Identification

Date Collected
Analyte/Methods (Units)

Background Screening
Metals (mg/kg) Level Limit

Cadmium 1.7 10
Mercury 0.0526 --
Molybdenum 5.78 5
Selenium 3.41 5
Silver 0.27 --
Thallium 0.0163 --
Uranium 0.162 --  

mg/kg milligrams per kilogram.
Bold Bolded result indicates positively identified compound.
-- Not scheduled.
B Analyte detected in an associated blank.
F Analyte was positively identified but the reported 

concentration is less than the reporting limit, but greater than 
the method detection limit.

J Data are estimated due to associated quality control data. 
Bias unknown.

J- Data are estimated due to associated quality control data. 
Potential low bias.

J+ Data are estimated due to associated quality control data. 
Potential high bias.

T Analyte was positively identified but the reported 
 concentration is estimated; reported concentration is 

less than the reporting limit, but greater than the method 
detection limit.

UB Analyte considered not detected based on associated
 blank data.

UJ Potential low bias, possible false negative.
Highlight indicates both screening limit and background
 level exceeded.
Method detection limit for non-detected value is greater than 
the screening value

Background levels were calculated using the 95% USL.

MWD083 MWD083 MWD083 MWD083 MWD083 MWD083 MWD083 MWD083
0906-MWD083-01-FB 0908-MWD083-01-FB 0906-MWD083-02-GF 0906-MWD083-03-GF 0906-MWD083-04-GF 0906-MWD083-05-GF 0906-MWD083-06-GF 0906-MWD083-07-GF-1

6/21/2009 8/25/2009 6/21/2009 6/21/2009 6/21/2009 6/21/2009 6/18/2009 6/18/2009

1.28 0.861 J 1.28 0.792 0.715 1.09 0.452 0.733
<0.0186 <0.0195 0.0213 F <0.0189 <0.0183 <0.0198 0.0227 F <0.0196
2.54 F 1.85 J 13.9 4.64 3.72 7.01 3.92 5.02
2.34 4.97 0.388 0.917 0.31 1.36 6.51 J+ 1.64

<0.0465 UJ <0.0488 <0.0444 UJ <0.0473 UJ <0.0459 UJ <0.0494 UJ <0.0482 <0.049 UJ
0.0843 0.0369 0.0224 <0.00947 <0.00917 0.0148 F 0.0116 F 0.0112 F

<0.0929 <0.0977 <0.0888 <0.0947 <0.0917 <0.0988 <0.0963 <0.098

AMAL - serviceberry (Amelanchier alnifolia )
AR - active ore haul road
ARLU - white sagebrush (Artemisia ludoviciana )
ARTR - big sagebrush (Artemisia tridentata )
BB - Ballard Mine background
BE - Enoch Valley Mine background
BH - Henry Mine background
BS - Ballard Mine shop
CAAR - Siberian peashrub (Caragana arborescens )
CHNA - yellow Rabbitbrush (Chrysothamnus viscidiflorus )*
CS - Culturally Significant plants
FB - forb
GF - grasses and forbs
GS - grass
HR - historic ore haul road
JUSC - Rocky Mountain juniper (Juniperus scopulorum )
POTR - quaking aspen (Populus tremuloides )
PRVI - chokecherry (Prunus virginiana )
PUTR - antelope bitterbrush (Purshia tridentata )
ROWI - Wood's rose ( Rosa woodsii )
SF - shrub fruit
SL - shrub leaves
SM - shrub stems
SYAL - mountain strawberry (Symphoricarpos oreophilus )



TABLE 4-9
EXCEEDANCE SUMMARY FOR UPLAND VEGETATION SAMPLES

BALLARD MINE RI
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Location Identification
Field Sample Identification

Date Collected
Analyte/Methods (Units)

Background Screening
Metals (mg/kg) Level Limit

Cadmium 1.7 10
Mercury 0.0526 --
Molybdenum 5.78 5
Selenium 3.41 5
Silver 0.27 --
Thallium 0.0163 --
Uranium 0.162 --  

mg/kg milligrams per kilogram.
Bold Bolded result indicates positively identified compound.
-- Not scheduled.
B Analyte detected in an associated blank.
F Analyte was positively identified but the reported 

concentration is less than the reporting limit, but greater than 
the method detection limit.

J Data are estimated due to associated quality control data. 
Bias unknown.

J- Data are estimated due to associated quality control data. 
Potential low bias.

J+ Data are estimated due to associated quality control data. 
Potential high bias.

T Analyte was positively identified but the reported 
 concentration is estimated; reported concentration is 

less than the reporting limit, but greater than the method 
detection limit.

UB Analyte considered not detected based on associated
 blank data.

UJ Potential low bias, possible false negative.
Highlight indicates both screening limit and background
 level exceeded.
Method detection limit for non-detected value is greater than 
the screening value

Background levels were calculated using the 95% USL.

MWD083 Dup MWD083 Trip MWD083 Avg MWD083 MWD083 MWD083 MWD083
0906-MWD083-07-GF-2 0906-MWD083-07-GF-3 0906-MWD083-07-GF-Avg 0906-MWD083-08-GF 0906-MWD083-09-GF 0906-MWD083-AL01-GF 0908-MWD083-CS-POTR-LEAF

6/18/2009 6/18/2009 6/18/2009 6/23/2009 6/18/2009 6/23/2009 8/25/2009

0.523 0.674 1.28 0.661 0.626 1.86
<0.0198 <0.0189 <0.0198 <0.02 <0.0185 <0.0197 0.023 J-
1.76 F 2.44 F 3.07 F 4.46 3.62 2.04 F <1.48
4.53 1.77 2.65 0.851 J 54.4 12.1 J 2.21

<0.0496 UJ <0.0473 UJ <0.0496 UJ <0.05 <0.0462 UJ <0.0493 <0.0487
0.0124 F <0.00945 0.0118 F <0.01 0.0186 0.0207 <0.00975
<0.0992 <0.0945 <0.098 <0.1 <0.0924 <0.0986 <0.0975

AMAL - serviceberry (Amelanchier alnifolia )
AR - active ore haul road
ARLU - white sagebrush (Artemisia ludoviciana )
ARTR - big sagebrush (Artemisia tridentata )
BB - Ballard Mine background
BE - Enoch Valley Mine background
BH - Henry Mine background
BS - Ballard Mine shop
CAAR - Siberian peashrub (Caragana arborescens )
CHNA - yellow Rabbitbrush (Chrysothamnus viscidiflorus )*
CS - Culturally Significant plants
FB - forb
GF - grasses and forbs
GS - grass
HR - historic ore haul road
JUSC - Rocky Mountain juniper (Juniperus scopulorum )
POTR - quaking aspen (Populus tremuloides )
PRVI - chokecherry (Prunus virginiana )
PUTR - antelope bitterbrush (Purshia tridentata )
ROWI - Wood's rose ( Rosa woodsii )
SF - shrub fruit
SL - shrub leaves
SM - shrub stems
SYAL - mountain strawberry (Symphoricarpos oreophilus )



TABLE 4-9
EXCEEDANCE SUMMARY FOR UPLAND VEGETATION SAMPLES

BALLARD MINE RI
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Location Identification
Field Sample Identification

Date Collected
Analyte/Methods (Units)

Background Screening
Metals (mg/kg) Level Limit

Cadmium 1.7 10
Mercury 0.0526 --
Molybdenum 5.78 5
Selenium 3.41 5
Silver 0.27 --
Thallium 0.0163 --
Uranium 0.162 --  

mg/kg milligrams per kilogram.
Bold Bolded result indicates positively identified compound.
-- Not scheduled.
B Analyte detected in an associated blank.
F Analyte was positively identified but the reported 

concentration is less than the reporting limit, but greater than 
the method detection limit.

J Data are estimated due to associated quality control data. 
Bias unknown.

J- Data are estimated due to associated quality control data. 
Potential low bias.

J+ Data are estimated due to associated quality control data. 
Potential high bias.

T Analyte was positively identified but the reported 
 concentration is estimated; reported concentration is 

less than the reporting limit, but greater than the method 
detection limit.

UB Analyte considered not detected based on associated
 blank data.

UJ Potential low bias, possible false negative.
Highlight indicates both screening limit and background
 level exceeded.
Method detection limit for non-detected value is greater than 
the screening value

Background levels were calculated using the 95% USL.

MWD083 MWD084 MWD084 MWD084 MWD084 MWD084 MWD084 Dup MWD084 Trip
0908-MWD083-CS-POTR-STEM 0906-MWD084-01-GF 0906-MWD084-02-GF 0906-MWD084-03-GF 0906-MWD084-04-GF 0906-MWD084-07-GF-1 0906-MWD084-07-GF-2 0906-MWD084-07-GF-3

8/25/2009 6/20/2009 6/20/2009 6/20/2009 6/20/2009 6/20/2009 6/20/2009 6/20/2009

2.8 1.6 1.53 1.38 1.71 0.263 0.148 0.173
<0.00975 UJ 0.0101 F,J <0.00967 UJ 0.0106 F,J- 0.0228 F,J 0.00994 F,J <0.00988 UJ <0.00969 UJ

<1.5 41.9 45.8 101 30 4.4 2.1 F 3.78
2.54 6.6 J 3.83 J 73.6 108 J 2.15 J 0.7 J 3.32 J

<0.0487 <0.048 <0.0484 <0.0498 UJ <0.047 <0.0478 <0.0494 <0.0484
<0.00975 0.0734 0.0494 0.11 0.174 <0.00956 <0.00988 <0.00969
<0.0975 <0.096 <0.0967 <0.0996 <0.094 <0.0956 <0.0988 <0.0969

AMAL - serviceberry (Amelanchier alnifolia )
AR - active ore haul road
ARLU - white sagebrush (Artemisia ludoviciana )
ARTR - big sagebrush (Artemisia tridentata )
BB - Ballard Mine background
BE - Enoch Valley Mine background
BH - Henry Mine background
BS - Ballard Mine shop
CAAR - Siberian peashrub (Caragana arborescens )
CHNA - yellow Rabbitbrush (Chrysothamnus viscidiflorus )*
CS - Culturally Significant plants
FB - forb
GF - grasses and forbs
GS - grass
HR - historic ore haul road
JUSC - Rocky Mountain juniper (Juniperus scopulorum )
POTR - quaking aspen (Populus tremuloides )
PRVI - chokecherry (Prunus virginiana )
PUTR - antelope bitterbrush (Purshia tridentata )
ROWI - Wood's rose ( Rosa woodsii )
SF - shrub fruit
SL - shrub leaves
SM - shrub stems
SYAL - mountain strawberry (Symphoricarpos oreophilus )
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EXCEEDANCE SUMMARY FOR UPLAND VEGETATION SAMPLES

BALLARD MINE RI
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Location Identification
Field Sample Identification

Date Collected
Analyte/Methods (Units)

Background Screening
Metals (mg/kg) Level Limit

Cadmium 1.7 10
Mercury 0.0526 --
Molybdenum 5.78 5
Selenium 3.41 5
Silver 0.27 --
Thallium 0.0163 --
Uranium 0.162 --  

mg/kg milligrams per kilogram.
Bold Bolded result indicates positively identified compound.
-- Not scheduled.
B Analyte detected in an associated blank.
F Analyte was positively identified but the reported 

concentration is less than the reporting limit, but greater than 
the method detection limit.

J Data are estimated due to associated quality control data. 
Bias unknown.

J- Data are estimated due to associated quality control data. 
Potential low bias.

J+ Data are estimated due to associated quality control data. 
Potential high bias.

T Analyte was positively identified but the reported 
 concentration is estimated; reported concentration is 

less than the reporting limit, but greater than the method 
detection limit.

UB Analyte considered not detected based on associated
 blank data.

UJ Potential low bias, possible false negative.
Highlight indicates both screening limit and background
 level exceeded.
Method detection limit for non-detected value is greater than 
the screening value

Background levels were calculated using the 95% USL.

MWD084 Avg MWD084 MWD084 MWD084 MWD084 MWD084 MWD084
0906-MWD084-07-GF-Avg 0906-MWD084-07-SL-2-ARTR 0906-MWD084-07-SL-3-SYAL 0906-MWD084-07-SM-2-ARTR 0906-MWD084-07-SM-3-SYAL 0906-MWD084-09-GF 0906-MWD084-10-GF

6/20/2009 6/20/2009 6/20/2009 6/20/2009 6/20/2009 6/20/2009 6/20/2009

0.388 0.0498 F 0.609 0.349 1.28 1.43
0.00994 F,J 0.0151 F,J- <0.00962 UJ <0.00954 UJ <0.00978 UJ <0.00952 UJ 0.01 F,J

3.43 <1.48 1.7 F 1.82 F <1.41 10.3 7.0
2.06 J 0.491 0.796 J 0.757 J 0.602 J 146 J 72 J

<0.0494 <0.05 UJ <0.0481 <0.0477 <0.0489 <0.0476 <0.0491
<0.00988 <0.01 <0.00962 <0.00954 <0.00978 0.06 0.14
<0.0988 <0.1 <0.0962 <0.0954 <0.0978 <0.0952 <0.0982

AMAL - serviceberry (Amelanchier alnifolia )
AR - active ore haul road
ARLU - white sagebrush (Artemisia ludoviciana )
ARTR - big sagebrush (Artemisia tridentata )
BB - Ballard Mine background
BE - Enoch Valley Mine background
BH - Henry Mine background
BS - Ballard Mine shop
CAAR - Siberian peashrub (Caragana arborescens )
CHNA - yellow Rabbitbrush (Chrysothamnus viscidiflorus )*
CS - Culturally Significant plants
FB - forb
GF - grasses and forbs
GS - grass
HR - historic ore haul road
JUSC - Rocky Mountain juniper (Juniperus scopulorum )
POTR - quaking aspen (Populus tremuloides )
PRVI - chokecherry (Prunus virginiana )
PUTR - antelope bitterbrush (Purshia tridentata )
ROWI - Wood's rose ( Rosa woodsii )
SF - shrub fruit
SL - shrub leaves
SM - shrub stems
SYAL - mountain strawberry (Symphoricarpos oreophilus )



TABLE 4-9
EXCEEDANCE SUMMARY FOR UPLAND VEGETATION SAMPLES

BALLARD MINE RI
(Page 33 of 35)

Location Identification
Field Sample Identification

Date Collected
Analyte/Methods (Units)

Background Screening
Metals (mg/kg) Level Limit

Cadmium 1.7 10
Mercury 0.0526 --
Molybdenum 5.78 5
Selenium 3.41 5
Silver 0.27 --
Thallium 0.0163 --
Uranium 0.162 --  

mg/kg milligrams per kilogram.
Bold Bolded result indicates positively identified compound.
-- Not scheduled.
B Analyte detected in an associated blank.
F Analyte was positively identified but the reported 

concentration is less than the reporting limit, but greater than 
the method detection limit.

J Data are estimated due to associated quality control data. 
Bias unknown.

J- Data are estimated due to associated quality control data. 
Potential low bias.

J+ Data are estimated due to associated quality control data. 
Potential high bias.

T Analyte was positively identified but the reported 
 concentration is estimated; reported concentration is 

less than the reporting limit, but greater than the method 
detection limit.

UB Analyte considered not detected based on associated
 blank data.

UJ Potential low bias, possible false negative.
Highlight indicates both screening limit and background
 level exceeded.
Method detection limit for non-detected value is greater than 
the screening value

Background levels were calculated using the 95% USL.

MWD084 MWD084 MWD084 MWD084 MWD084 MWD093 MWD093 MWD093
0906-MWD084-AL02-GF 0906-MWD084-AL04-GF 0906-MWD084-AL05-GS 0906-MWD084-AL05-FB 0908-MWD084-AL05-FB 0906-MWD093-01-GF 0906-MWD093-02-GS 0906-MWD093-03-GF

6/20/2009 6/23/2009 7/10/2009 7/10/2009 8/25/2009 6/21/2009 6/21/2009 6/21/2009

1.95 3.32 0.777 1.96 0.961 0.852 0.415 1.13
<0.0096 UJ <0.0198 <0.0198 <0.0185 <0.00977 UJ <0.0195 <0.0189 <0.0196

14.6 4.48 15.4 J- 17.4 J- 23.3 4.71 6.02 7.38
36.1 J 58.9 J 38.5 J 135 J 239 2.84 34.6 116
<0.048 <0.0495 <0.0493 <0.0497 <0.0488 <0.0486 UJ <0.0473 UJ <0.049 UJ
0.0484 0.081 0.0133 F 0.0453 0.0176 J 0.0622 0.103 0.114
<0.096 <0.099 <0.0986 <0.0994 <0.0977 0.105 F <0.0947 <0.098

AMAL - serviceberry (Amelanchier alnifolia )
AR - active ore haul road
ARLU - white sagebrush (Artemisia ludoviciana )
ARTR - big sagebrush (Artemisia tridentata )
BB - Ballard Mine background
BE - Enoch Valley Mine background
BH - Henry Mine background
BS - Ballard Mine shop
CAAR - Siberian peashrub (Caragana arborescens )
CHNA - yellow Rabbitbrush (Chrysothamnus viscidiflorus )*
CS - Culturally Significant plants
FB - forb
GF - grasses and forbs
GS - grass
HR - historic ore haul road
JUSC - Rocky Mountain juniper (Juniperus scopulorum )
POTR - quaking aspen (Populus tremuloides )
PRVI - chokecherry (Prunus virginiana )
PUTR - antelope bitterbrush (Purshia tridentata )
ROWI - Wood's rose ( Rosa woodsii )
SF - shrub fruit
SL - shrub leaves
SM - shrub stems
SYAL - mountain strawberry (Symphoricarpos oreophilus )



TABLE 4-9
EXCEEDANCE SUMMARY FOR UPLAND VEGETATION SAMPLES

BALLARD MINE RI
(Page 34 of 35)

Location Identification
Field Sample Identification

Date Collected
Analyte/Methods (Units)

Background Screening
Metals (mg/kg) Level Limit

Cadmium 1.7 10
Mercury 0.0526 --
Molybdenum 5.78 5
Selenium 3.41 5
Silver 0.27 --
Thallium 0.0163 --
Uranium 0.162 --  

mg/kg milligrams per kilogram.
Bold Bolded result indicates positively identified compound.
-- Not scheduled.
B Analyte detected in an associated blank.
F Analyte was positively identified but the reported 

concentration is less than the reporting limit, but greater than 
the method detection limit.

J Data are estimated due to associated quality control data. 
Bias unknown.

J- Data are estimated due to associated quality control data. 
Potential low bias.

J+ Data are estimated due to associated quality control data. 
Potential high bias.

T Analyte was positively identified but the reported 
 concentration is estimated; reported concentration is 

less than the reporting limit, but greater than the method 
detection limit.

UB Analyte considered not detected based on associated
 blank data.

UJ Potential low bias, possible false negative.
Highlight indicates both screening limit and background
 level exceeded.
Method detection limit for non-detected value is greater than 
the screening value

Background levels were calculated using the 95% USL.

MWD093 MWD093 MWD093 MWD093 MWD093 Dup MWD093 Trip MWD093 Avg MWD093
0906-MWD093-04-GF 0906-MWD093-05-GF 0906-MWD093-06-GF 0906-MWD093-07-GF-1 0906-MWD093-07-GF-2 0906-MWD093-07-GF-3 0906-MWD093-07-GF-Avg 0906-MWD093-08-GF

6/21/2009 6/21/2009 6/21/2009 6/21/2009 6/21/2009 6/21/2009 6/21/2009 6/21/2009

1.2 0.931 1.52 0.616 1.27 0.625 3.05
<0.018 <0.0195 <0.0198 <0.0196 <0.0191 <0.0199 <0.0199 <0.0193

4.78 18 12 3.76 5.97 3.95 4.56 11.1
9.41 6.91 1.19 0.949 0.471 2.57 1.33 27.2

<0.0449 UJ <0.0486 UJ <0.0496 UJ <0.049 UJ <0.0478 UJ <0.0498 <0.0498 UJ <0.0482 UJ
0.246 0.0487 0.148 0.0237 0.0176 F 0.0118 F 0.0177 F 0.212

<0.0898 <0.0973 0.196 F <0.098 <0.0956 <0.0996 <0.0996 <0.0963

AMAL - serviceberry (Amelanchier alnifolia )
AR - active ore haul road
ARLU - white sagebrush (Artemisia ludoviciana )
ARTR - big sagebrush (Artemisia tridentata )
BB - Ballard Mine background
BE - Enoch Valley Mine background
BH - Henry Mine background
BS - Ballard Mine shop
CAAR - Siberian peashrub (Caragana arborescens )
CHNA - yellow Rabbitbrush (Chrysothamnus viscidiflorus )*
CS - Culturally Significant plants
FB - forb
GF - grasses and forbs
GS - grass
HR - historic ore haul road
JUSC - Rocky Mountain juniper (Juniperus scopulorum )
POTR - quaking aspen (Populus tremuloides )
PRVI - chokecherry (Prunus virginiana )
PUTR - antelope bitterbrush (Purshia tridentata )
ROWI - Wood's rose ( Rosa woodsii )
SF - shrub fruit
SL - shrub leaves
SM - shrub stems
SYAL - mountain strawberry (Symphoricarpos oreophilus )



TABLE 4-9
EXCEEDANCE SUMMARY FOR UPLAND VEGETATION SAMPLES

BALLARD MINE RI
(Page 35 of 35)

Location Identification
Field Sample Identification

Date Collected
Analyte/Methods (Units)

Background Screening
Metals (mg/kg) Level Limit

Cadmium 1.7 10
Mercury 0.0526 --
Molybdenum 5.78 5
Selenium 3.41 5
Silver 0.27 --
Thallium 0.0163 --
Uranium 0.162 --  

mg/kg milligrams per kilogram.
Bold Bolded result indicates positively identified compound.
-- Not scheduled.
B Analyte detected in an associated blank.
F Analyte was positively identified but the reported 

concentration is less than the reporting limit, but greater than 
the method detection limit.

J Data are estimated due to associated quality control data. 
Bias unknown.

J- Data are estimated due to associated quality control data. 
Potential low bias.

J+ Data are estimated due to associated quality control data. 
Potential high bias.

T Analyte was positively identified but the reported 
 concentration is estimated; reported concentration is 

less than the reporting limit, but greater than the method 
detection limit.

UB Analyte considered not detected based on associated
 blank data.

UJ Potential low bias, possible false negative.
Highlight indicates both screening limit and background
 level exceeded.
Method detection limit for non-detected value is greater than 
the screening value

Background levels were calculated using the 95% USL.

MWD093 MWD093 MWD093 MWD093 MWD093
0906-MWD093-10-GF 0906-MWD093-AL01-GF 0908-MWD093-02-FB 0908-MWD093-CS-ARTR-LEAF 0908-MWD093-CS-ARTR-STEM

6/21/2009 6/23/2009 8/26/2009 8/25/2009 8/25/2009

0.506 3.3 1.25 J 1.07 1.78
<0.0187 <0.02 <0.0194 <0.00992 UJ 0.0454 J-

8.15 6.56 18.4 <1.48 <1.49
5.43 13.3 J 81.1 2.16 1.57

<0.0467 UJ <0.05 <0.0484 <0.0496 <0.0489
<0.00935 0.141 0.147 <0.00992 <0.00978
<0.0935 <0.1 <0.0969 <0.0992 <0.0978

AMAL - serviceberry (Amelanchier alnifolia )
AR - active ore haul road
ARLU - white sagebrush (Artemisia ludoviciana )
ARTR - big sagebrush (Artemisia tridentata )
BB - Ballard Mine background
BE - Enoch Valley Mine background
BH - Henry Mine background
BS - Ballard Mine shop
CAAR - Siberian peashrub (Caragana arborescens )
CHNA - yellow Rabbitbrush (Chrysothamnus viscidiflorus )*
CS - Culturally Significant plants
FB - forb
GF - grasses and forbs
GS - grass
HR - historic ore haul road
JUSC - Rocky Mountain juniper (Juniperus scopulorum )
POTR - quaking aspen (Populus tremuloides )
PRVI - chokecherry (Prunus virginiana )
PUTR - antelope bitterbrush (Purshia tridentata )
ROWI - Wood's rose ( Rosa woodsii )
SF - shrub fruit
SL - shrub leaves
SM - shrub stems
SYAL - mountain strawberry (Symphoricarpos oreophilus )



TABLE 4-14
EXCEEDANCE SUMMARY FOR RIPARIAN VEGETATION SAMPLES

BALLARD MINE RI
(Page 1 of 9)

Location Identification MSG003 MSG004 MSG005 MSG005 Dup
Field Sample Identification VEMSG003-0-C(5) VEMSG004-0-C(11) VEMSG005-1-C(5)QA1 VEMSG005-1-C(5)QA2

Date Collected 9/8/2004 9/9/2004 9/10/2004 9/10/2004
Analyte/Methods (Units)

Background Screening
Metals (mg/kg) Levels Limits

Cadmium 0.893 10 0.87 T 0.23 J,T 0.27 J+,T 0.26 J+,T
Molybdenum 2.85 5 0.94 T 3.89 T 0.74 J+,T 0.75 J+,T
Selenium 0.8 5 9.3 T 1.3 J,T 1.0 J,T 0.9 J,T  

mg/kg milligrams per kilogram.
Bold Bolded result indicates positively identified compound.
J Data are estimated due to associated quality control data. 

Bias unknown.
J+ Data are estimated due to associated quality control data. 

Potential high bias.
J- Data are estimated due to associated quality control  data. 

Potential low bias.
T Analyte was positively identified but the reported

 concentration is estimated; reported concentration is less 
 than the reporting limit, but greater than the method 

detection limit.
Highlighted data exceeds both the screening limits 
and background levels.

Background levels were calculated using the 95% USL.



TABLE 4-14
EXCEEDANCE SUMMARY FOR RIPARIAN VEGETATION SAMPLES

BALLARD MINE RI
(Page 2 of 9)

Location Identification
Field Sample Identification

Date Collected
Analyte/Methods (Units)

Background Screening
Metals (mg/kg) Levels Limits

Cadmium 0.893 10
Molybdenum 2.85 5
Selenium 0.8 5  

mg/kg milligrams per kilogram.
Bold Bolded result indicates positively identified compound.
J Data are estimated due to associated quality control data.

Bias unknown.
J+ Data are estimated due to associated quality control data.

Potential high bias.
J- Data are estimated due to associated quality control  data

Potential low bias.
T Analyte was positively identified but the reported

 concentration is estimated; reported concentration is less
 than the reporting limit, but greater than the method 

detection limit.
Highlighted data exceeds both the screening limits 
and background levels.

Background levels were calculated using the 95% USL.

MSG005 Trip MSG005 Avg MSG006 MSP010
VEMSG005-1-C(5)QA3 VEMSG005-1-C(5)AVG VEMSG006-0-C(5) VEMSP010-0-C(5)

9/10/2004 9/10/2004 9/10/2004 9/11/2004

0.26 J+,T 0.26 J+,T 0.19 J,T 2.75 T
0.83 J+,T 0.77 J+,T 0.87 T 4.83 T

0.9 J,T 0.93 J,T 17.2 T 26.8 T



TABLE 4-14
EXCEEDANCE SUMMARY FOR RIPARIAN VEGETATION SAMPLES

BALLARD MINE RI
(Page 3 of 9)

Location Identification
Field Sample Identification

Date Collected
Analyte/Methods (Units)

Background Screening
Metals (mg/kg) Levels Limits

Cadmium 0.893 10
Molybdenum 2.85 5
Selenium 0.8 5  

mg/kg milligrams per kilogram.
Bold Bolded result indicates positively identified compound.
J Data are estimated due to associated quality control data.

Bias unknown.
J+ Data are estimated due to associated quality control data.

Potential high bias.
J- Data are estimated due to associated quality control  data

Potential low bias.
T Analyte was positively identified but the reported

 concentration is estimated; reported concentration is less
 than the reporting limit, but greater than the method 

detection limit.
Highlighted data exceeds both the screening limits 
and background levels.

Background levels were calculated using the 95% USL.

MSP011 MSP012 MSP013 MSP059
VEMSP011-0-C(5) VEMSP012-0-C(7) VEMSP013-0-C(5) VEMSP059-0-C(7)

9/8/2004 9/8/2004 9/9/2004 9/8/2004

2.02 T 4.39 T 0.92 T 2.77 T
3.07 T 6.14 T 3.53 T 45.9 T
8.5 T 10 T 23 T 16 T



TABLE 4-14
EXCEEDANCE SUMMARY FOR RIPARIAN VEGETATION SAMPLES

BALLARD MINE RI
(Page 4 of 9)

Location Identification
Field Sample Identification

Date Collected
Analyte/Methods (Units)

Background Screening
Metals (mg/kg) Levels Limits

Cadmium 0.893 10
Molybdenum 2.85 5
Selenium 0.8 5  

mg/kg milligrams per kilogram.
Bold Bolded result indicates positively identified compound.
J Data are estimated due to associated quality control data.

Bias unknown.
J+ Data are estimated due to associated quality control data.

Potential high bias.
J- Data are estimated due to associated quality control  data

Potential low bias.
T Analyte was positively identified but the reported

 concentration is estimated; reported concentration is less
 than the reporting limit, but greater than the method 

detection limit.
Highlighted data exceeds both the screening limits 
and background levels.

Background levels were calculated using the 95% USL.

MSP062 MST050 MST066 MST067
VEMSP062-0-C(5) VEMST050-0-C(5) VEMST066-0-C(5) VEMST067-0-C(5)

9/10/2004 9/10/2004 9/8/2004 9/8/2004

11.1 T 1.28 T 0.37 T 0.26 J,T
12.1 T 2.45 T 1.32 T 0.47 T
3.2 T <0.5 T <0.5 T 0.6 J,T



TABLE 4-14
EXCEEDANCE SUMMARY FOR RIPARIAN VEGETATION SAMPLES

BALLARD MINE RI
(Page 5 of 9)

Location Identification
Field Sample Identification

Date Collected
Analyte/Methods (Units)

Background Screening
Metals (mg/kg) Levels Limits

Cadmium 0.893 10
Molybdenum 2.85 5
Selenium 0.8 5  

mg/kg milligrams per kilogram.
Bold Bolded result indicates positively identified compound.
J Data are estimated due to associated quality control data.

Bias unknown.
J+ Data are estimated due to associated quality control data.

Potential high bias.
J- Data are estimated due to associated quality control  data

Potential low bias.
T Analyte was positively identified but the reported

 concentration is estimated; reported concentration is less
 than the reporting limit, but greater than the method 

detection limit.
Highlighted data exceeds both the screening limits 
and background levels.

Background levels were calculated using the 95% USL.

MST068 MST069 MST088 MST089
VEMST068-0-C(5) VEMST069-0-C(5) VEMST088-0-C(7) VEMST089-0-C(6)

9/10/2004 9/8/2004 9/9/2004 9/9/2004

0.09 J,T 0.34 T 0.56 T 0.36 T
2.33 T 0.54 T 1.41 T 1.24 T
40 T 3.1 T <0.5 T <0.5 T



TABLE 4-14
EXCEEDANCE SUMMARY FOR RIPARIAN VEGETATION SAMPLES

BALLARD MINE RI
(Page 6 of 9)

Location Identification
Field Sample Identification

Date Collected
Analyte/Methods (Units)

Background Screening
Metals (mg/kg) Levels Limits

Cadmium 0.893 10
Molybdenum 2.85 5
Selenium 0.8 5  

mg/kg milligrams per kilogram.
Bold Bolded result indicates positively identified compound.
J Data are estimated due to associated quality control data.

Bias unknown.
J+ Data are estimated due to associated quality control data.

Potential high bias.
J- Data are estimated due to associated quality control  data

Potential low bias.
T Analyte was positively identified but the reported

 concentration is estimated; reported concentration is less
 than the reporting limit, but greater than the method 

detection limit.
Highlighted data exceeds both the screening limits 
and background levels.

Background levels were calculated using the 95% USL.

MST090 MST092 MST092 Dup MST092 Trip
VEMST090-0-C(5) VEMST092-1-C(5)QA1 VEMST092-1-C(5)QA2 VEMST092-1-C(5)QA3

9/9/2004 9/9/2004 9/9/2004 9/9/2004

0.24 J,T 0.54 T 0.53 T 0.51 T
1.15 T 2.16 T 2.11 T 2.65 T
<0.5 T <0.5 T <0.5 T <0.5 T



TABLE 4-14
EXCEEDANCE SUMMARY FOR RIPARIAN VEGETATION SAMPLES

BALLARD MINE RI
(Page 7 of 9)

Location Identification
Field Sample Identification

Date Collected
Analyte/Methods (Units)

Background Screening
Metals (mg/kg) Levels Limits

Cadmium 0.893 10
Molybdenum 2.85 5
Selenium 0.8 5  

mg/kg milligrams per kilogram.
Bold Bolded result indicates positively identified compound.
J Data are estimated due to associated quality control data.

Bias unknown.
J+ Data are estimated due to associated quality control data.

Potential high bias.
J- Data are estimated due to associated quality control  data

Potential low bias.
T Analyte was positively identified but the reported

 concentration is estimated; reported concentration is less
 than the reporting limit, but greater than the method 

detection limit.
Highlighted data exceeds both the screening limits 
and background levels.

Background levels were calculated using the 95% USL.

MST092 Avg MST093 MST094 MST095
VEMST092-1-C(5)AVG VEMST093-0-C(6) VEMST094-0-C(5) VEMST095-0-C(6)

9/9/2004 9/9/2004 9/9/2004 9/9/2004

0.53 T 0.35 T 0.12 J,T 1.17 T
2.31 T 1.57 T 1.2 T 2.25 T
<0.5 T <0.5 T <0.5 T 12.5 T



TABLE 4-14
EXCEEDANCE SUMMARY FOR RIPARIAN VEGETATION SAMPLES

BALLARD MINE RI
(Page 8 of 9)

Location Identification
Field Sample Identification

Date Collected
Analyte/Methods (Units)

Background Screening
Metals (mg/kg) Levels Limits

Cadmium 0.893 10
Molybdenum 2.85 5
Selenium 0.8 5  

mg/kg milligrams per kilogram.
Bold Bolded result indicates positively identified compound.
J Data are estimated due to associated quality control data.

Bias unknown.
J+ Data are estimated due to associated quality control data.

Potential high bias.
J- Data are estimated due to associated quality control  data

Potential low bias.
T Analyte was positively identified but the reported

 concentration is estimated; reported concentration is less
 than the reporting limit, but greater than the method 

detection limit.
Highlighted data exceeds both the screening limits 
and background levels.

Background levels were calculated using the 95% USL.

MST096 MST270 MST271 MST272
VEMST096-0-C(5) VEMST270-0-C(5) VEMST271-0-C(5) VEMST272-0-C(5)

9/10/2004 9/10/2004 9/14/2004 9/9/2004

0.22 J,T 0.4 T <0.05 T 0.38 T
0.6 T 1.41 T 0.71 T 2.44 T

2.4 J,T <0.5 T <0.5 T <0.5 T



TABLE 4-14
EXCEEDANCE SUMMARY FOR RIPARIAN VEGETATION SAMPLES

BALLARD MINE RI
(Page 9 of 9)

Location Identification
Field Sample Identification

Date Collected
Analyte/Methods (Units)

Background Screening
Metals (mg/kg) Levels Limits

Cadmium 0.893 10
Molybdenum 2.85 5
Selenium 0.8 5  

mg/kg milligrams per kilogram.
Bold Bolded result indicates positively identified compound.
J Data are estimated due to associated quality control data.

Bias unknown.
J+ Data are estimated due to associated quality control data.

Potential high bias.
J- Data are estimated due to associated quality control  data

Potential low bias.
T Analyte was positively identified but the reported

 concentration is estimated; reported concentration is less
 than the reporting limit, but greater than the method 

detection limit.
Highlighted data exceeds both the screening limits 
and background levels.

Background levels were calculated using the 95% USL.

MST273
VEMST273-0-C(5)

9/9/2004

0.18 J,T
0.78 T
<0.5 T



TABLE 4-16
EXCEEDANCE SUMMARY FOR SURFACE WATER  SAMPLES

BALLARD MINE, P4 RI/FS
(Page 1 of 38)

Location Identification MDS030 MDS030 MDS030 MDS030 MDS030 MDS030
Date Collected 5/11/2004 9/11/2004 5/2/2006 5/10/2007 9/14/2007 5/7/2008

Analyte/Methods (Units) Location Type Dump Seep Dump Seep Dump Seep Dump Seep Dump Seep Dump Seep

Upstream Pond Downstream
Background Screening Screening Screening

Metals (mg/l) Levels Limits Limits Limits Dissolved Total Dissolved Total Dissolved Total Dissolved Total Dissolved Total Dissolved Total
Aluminum 0.272 0.087 0.087 0.087 -- -- -- -- <0.03 K -- -- 0.07 J,K,B <0.03 K 1.8 J+,K 0.05 J,K,B 0.28 J+,K
Arsenic 0.00109 0.01 0.01 0.01 -- -- -- -- <0.0005 K -- -- -- 0.0219 J,K,B 0.0212 J,K,B 0.0176 J,K,B 0.0196 J,K,B
Beryllium 0.002 0.00066 0.00066 0.00066 -- -- -- -- <0.002 K -- -- -- <0.002 K <0.002 K <0.002 K <0.002 K
Boron 0.02 0.0016 0.0016 0.0016 -- -- -- -- -- -- -- -- 0.03 J,K,B 0.03 J,K,B 0.03 J,K,B 0.03 UB,K
Cadmium 0.0001 0.0013 0.0006 0.0008 <0.0001 K -- <0.0001 K -- <0.0001 K <0.0001 K <0.0001 K -- <0.0001 K 0.0002 UB,K <0.0001 K <0.0001 K
Chromium, Total 0.00284 0.000031 0.000031 0.000031 0.0015 J,K,B -- <0.0001 UJ,K -- 0.0021 J,K,B 0.0021 J,K,B 0.0018 J,K,B -- <0.0001 K 0.0059 J,K,B <0.0001 K 0.001 J,K,B
Cobalt 0.01 0.0047 0.0047 0.0047 -- -- -- -- <0.01 K -- -- -- <0.01 K <0.01 K <0.01 K <0.01 K
Copper 0.01 0.037 0.011 0.019 -- -- -- -- <0.01 K -- -- -- <0.01 K <0.01 K <0.01 K <0.01 K
Iron 0.112 0.16 0.16 0.16 -- -- -- -- <0.02 K -- -- -- <0.02 K 1.63 J,K,B <0.02 K 0.2 J+,K
Manganese 0.0552 0.05 0.05 0.05 -- -- -- -- <0.0005 K -- -- -- 0.0219 J,K,B 0.0956 J,K,B 0.0022 J,K,B 0.028 J,K,B
Molybdenum 0.01 0.078 0.078 0.078 -- -- -- -- <0.01 K -- -- -- <0.01 K <0.01 K <0.01 K <0.01 K
Nickel 0.0027 0.168 0.052 0.086 0.0031 J,K,B -- 0.005 J,K,B -- <0.0006 K <0.0006 K 0.0014 J,K,B -- 0.0035 J,K,B 0.0051 J,K,B 0.0031 J,K,B 0.0024 J,K,B
Selenium 0.000772 0.005 0.005 0.005 0.42 0.52 0.59 0.57 0.44 J- 0.45 -- 0.73 0.9 0.92 0.49 0.45
Silver 0.01 0.0374 0.0034 0.0097 -- -- -- -- <0.01 K -- -- -- <0.01 UJ,K <0.01 K <0.01 UJ,K <0.01 K
Thallium 0.00015 0.00024 0.00024 0.00024 -- -- -- -- <0.0001 K -- -- -- 0.0002 UB,K <0.0001 K <0.0001 K 0.0002 UB,K
Uranium 0.00118 0.0026 0.0026 0.0026 -- -- -- -- 0.0025 J+,K -- 0.0026 J,K,B -- 0.002 J,K,B 0.0022 J,K,B 0.0025 J,K,B 0.0029 J,K,B
Vanadium 0.00491 0.02 0.02 0.02 0.0009 J,K,B -- 0.00054 J,K,B -- 0.0005 J,K,B 0.001 J,K,B 0.001 J,K,B -- 0.0012 J,K,B 0.0041 J,K,B 0.0009 J,K,B 0.0012 B,K
Zinc 0.0147 0.38 0.12 0.2 0.003 J,K,B -- <0.002 K -- 0.003 J,K,B <0.002 K 0.002 J,K,B -- <0.002 K 0.01 J,K,B <0.002 K 0.002 J,K,B  

mg/l milligrams per liter.
Bold Bolded result indicates positively identified compound.
-- Not scheduled.
B Analyte detected in an associated blank.
J Data are estimated due to associated quality control data. Bias unknown.
J+ Data are estimated due to associated quality control data. Potenital high bias.
J- Data are estimated due to associated quality control data. Potenital low bias.
K Serial dilutions not performed for samples analyzed by this method. (E200.7,E200.8)
UB Analyte considered not detected based on associated blank data.
UK Analyte is considered not detected based on data validation.

Shaded result indicates both background level and screening limit exceeded.
Method detection limit for non-detected value is greater than screening value.

Background Levels were calculated usingthe 95% USL.



TABLE 4-16
EXCEEDANCE SUMMARY FOR SURFACE WATER  SAMPLES

BALLARD MINE, P4 RI/FS
(Page 2 of 38)

Location Identification
Date Collected

Analyte/Methods (Units) Location Type

Upstream Pond Downstream
Background Screening Screening Screening

Metals (mg/l) Levels Limits Limits Limits
Aluminum 0.272 0.087 0.087 0.087
Arsenic 0.00109 0.01 0.01 0.01
Beryllium 0.002 0.00066 0.00066 0.00066
Boron 0.02 0.0016 0.0016 0.0016
Cadmium 0.0001 0.0013 0.0006 0.0008
Chromium, Total 0.00284 0.000031 0.000031 0.000031
Cobalt 0.01 0.0047 0.0047 0.0047
Copper 0.01 0.037 0.011 0.019
Iron 0.112 0.16 0.16 0.16
Manganese 0.0552 0.05 0.05 0.05
Molybdenum 0.01 0.078 0.078 0.078
Nickel 0.0027 0.168 0.052 0.086
Selenium 0.000772 0.005 0.005 0.005
Silver 0.01 0.0374 0.0034 0.0097
Thallium 0.00015 0.00024 0.00024 0.00024
Uranium 0.00118 0.0026 0.0026 0.0026
Vanadium 0.00491 0.02 0.02 0.02
Zinc 0.0147 0.38 0.12 0.2  

mg/l milligrams per liter.
Bold Bolded result indicates positively identified compound.
-- Not scheduled.
B Analyte detected in an associated blank.
J Data are estimated due to associated quality control data. Bias unknown.
J+ Data are estimated due to associated quality control data. Potenital high bias.
J- Data are estimated due to associated quality control data. Potenital low bias.
K Serial dilutions not performed for samples analyzed by this method. (E200.7,E200.8)
UB Analyte considered not detected based on associated blank data.
UK Analyte is considered not detected based on data validation.

Shaded result indicates both background level and screening limit exceeded.
Method detection limit for non-detected value is greater than screening value.

Background Levels were calculated usingthe 95% USL.

MDS030 MDS030 MDS030 MDS030 MDS030 MDS030 Dup
9/16/2008 5/30/2009 9/22/2009 5/17/2010 9/14/2010 9/14/2010

Dump Seep Dump Seep Dump Seep Dump Seep Dump Seep Dump Seep

Dissolved Total Dissolved Total Dissolved Total Dissolved Total Dissolved Total Dissolved Total
<0.05 1.97 -- -- -- -- -- -- -- -- -- --

-- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- --

<0.000625 <0.000625 <0.000125 <0.000125 0.000166 J 0.000155 J <0.0003 <0.0003 <0.0015 <0.0015 UJ <0.0015 <0.0015 UJ
<0.0025 0.00642 F -- -- -- -- -- -- -- -- -- --

-- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- --

<0.025 1.53 -- -- -- -- -- -- -- -- -- --
0.0368 0.105 -- -- -- -- -- -- -- -- -- --

-- -- -- -- -- -- -- -- -- -- -- --
<0.005 0.00715 F -- -- -- -- -- -- -- -- -- --

0.86 0.893 -- 0.866 -- 0.814 -- 0.65 -- 0.833 -- 0.866
-- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- --

<0.005 <0.005 -- <0.005 -- 0.0176 -- <0.005 -- 0.00927 J -- 0.00853 J
<0.025 <0.025 -- -- -- -- -- -- -- -- -- --



TABLE 4-16
EXCEEDANCE SUMMARY FOR SURFACE WATER  SAMPLES

BALLARD MINE, P4 RI/FS
(Page 3 of 38)

Location Identification
Date Collected

Analyte/Methods (Units) Location Type

Upstream Pond Downstream
Background Screening Screening Screening

Metals (mg/l) Levels Limits Limits Limits
Aluminum 0.272 0.087 0.087 0.087
Arsenic 0.00109 0.01 0.01 0.01
Beryllium 0.002 0.00066 0.00066 0.00066
Boron 0.02 0.0016 0.0016 0.0016
Cadmium 0.0001 0.0013 0.0006 0.0008
Chromium, Total 0.00284 0.000031 0.000031 0.000031
Cobalt 0.01 0.0047 0.0047 0.0047
Copper 0.01 0.037 0.011 0.019
Iron 0.112 0.16 0.16 0.16
Manganese 0.0552 0.05 0.05 0.05
Molybdenum 0.01 0.078 0.078 0.078
Nickel 0.0027 0.168 0.052 0.086
Selenium 0.000772 0.005 0.005 0.005
Silver 0.01 0.0374 0.0034 0.0097
Thallium 0.00015 0.00024 0.00024 0.00024
Uranium 0.00118 0.0026 0.0026 0.0026
Vanadium 0.00491 0.02 0.02 0.02
Zinc 0.0147 0.38 0.12 0.2  

mg/l milligrams per liter.
Bold Bolded result indicates positively identified compound.
-- Not scheduled.
B Analyte detected in an associated blank.
J Data are estimated due to associated quality control data. Bias unknown.
J+ Data are estimated due to associated quality control data. Potenital high bias.
J- Data are estimated due to associated quality control data. Potenital low bias.
K Serial dilutions not performed for samples analyzed by this method. (E200.7,E200.8)
UB Analyte considered not detected based on associated blank data.
UK Analyte is considered not detected based on data validation.

Shaded result indicates both background level and screening limit exceeded.
Method detection limit for non-detected value is greater than screening value.

Background Levels were calculated usingthe 95% USL.

MDS030 Average MDS030 MDS030 Dup MDS030 Average MDS031 MDS031
9/14/2010 5/11/2012 5/11/2012 5/11/2012 5/11/2004 9/11/2004

Dump Seep Dump Seep Dump Seep Dump Seep Dump Seep Dump Seep

Dissolved Total Dissolved Total Dissolved Total Dissolved Total Dissolved Total Dissolved Total
-- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- --

<0.0015 <0.0015 UJ <0.0012 D -- <0.0012 D -- <0.0012 D -- <0.0001 K -- <0.0001 K --
-- -- -- -- -- -- -- -- 0.0011 J,K,B -- <0.0001 UJ,K --
-- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- 0.0011 J,K,B -- 0.0057 J,K,B --
-- 0.85 -- 0.849 D -- 0.964 D -- 0.9065 D 0.45 0.38 0.43 0.38
-- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- --
-- 0.0089 J <0.01 -- <0.01 -- <0.01 -- 0.00099 J,K,B -- 0.00075 J,K,B --
-- -- -- -- -- -- -- -- <0.002 K -- 0.002 J,K,B --



TABLE 4-16
EXCEEDANCE SUMMARY FOR SURFACE WATER  SAMPLES

BALLARD MINE, P4 RI/FS
(Page 4 of 38)

Location Identification
Date Collected

Analyte/Methods (Units) Location Type

Upstream Pond Downstream
Background Screening Screening Screening

Metals (mg/l) Levels Limits Limits Limits
Aluminum 0.272 0.087 0.087 0.087
Arsenic 0.00109 0.01 0.01 0.01
Beryllium 0.002 0.00066 0.00066 0.00066
Boron 0.02 0.0016 0.0016 0.0016
Cadmium 0.0001 0.0013 0.0006 0.0008
Chromium, Total 0.00284 0.000031 0.000031 0.000031
Cobalt 0.01 0.0047 0.0047 0.0047
Copper 0.01 0.037 0.011 0.019
Iron 0.112 0.16 0.16 0.16
Manganese 0.0552 0.05 0.05 0.05
Molybdenum 0.01 0.078 0.078 0.078
Nickel 0.0027 0.168 0.052 0.086
Selenium 0.000772 0.005 0.005 0.005
Silver 0.01 0.0374 0.0034 0.0097
Thallium 0.00015 0.00024 0.00024 0.00024
Uranium 0.00118 0.0026 0.0026 0.0026
Vanadium 0.00491 0.02 0.02 0.02
Zinc 0.0147 0.38 0.12 0.2  

mg/l milligrams per liter.
Bold Bolded result indicates positively identified compound.
-- Not scheduled.
B Analyte detected in an associated blank.
J Data are estimated due to associated quality control data. Bias unknown.
J+ Data are estimated due to associated quality control data. Potenital high bias.
J- Data are estimated due to associated quality control data. Potenital low bias.
K Serial dilutions not performed for samples analyzed by this method. (E200.7,E200.8)
UB Analyte considered not detected based on associated blank data.
UK Analyte is considered not detected based on data validation.

Shaded result indicates both background level and screening limit exceeded.
Method detection limit for non-detected value is greater than screening value.

Background Levels were calculated usingthe 95% USL.

MDS031 MDS031 MDS031 MDS031 MDS032 MDS032
5/2/2006 5/10/2007 5/7/2008 9/16/2008 5/11/2004 9/11/2004

Dump Seep Dump Seep Dump Seep Dump Seep Dump Seep Dump Seep

Dissolved Total Dissolved Total Dissolved Total Dissolved Total Dissolved Total Dissolved Total
<0.03 K -- -- 1.01 J+,K 0.04 J+,K,B 0.24 J,K,B <0.05 0.521 -- -- -- --

<0.0005 K -- -- -- 0.0162 J,K,B 0.0137 J,K,B -- -- -- -- -- --
<0.002 K -- -- -- <0.002 K <0.002 K -- -- -- -- -- --

-- -- -- -- 0.03 J,K,B 0.04 J,K,B -- -- -- -- -- --
0.0002 J,K,B 0.0003 J,K,B <0.0001 K -- <0.0001 K 0.0002 J,K,B <0.000625 <0.000625 <0.0001 K -- 0.0001 J,K,B --
0.0022 J,K,B 0.0023 J,K,B 0.0015 J,K,B -- 0.0004 UB,K 0.003 J,K,B <0.0025 0.00515 F,UB 0.0005 UB,K -- <0.0001 UJ,K --

<0.01 K -- -- -- <0.01 K <0.01 K -- -- -- -- -- --
<0.01 K -- -- -- <0.01 K <0.01 K -- -- -- -- -- --
<0.02 K -- -- -- <0.02 K 0.31 J,K,B <0.025 0.48 -- -- -- --

0.0014 J,K,B -- -- -- 0.0013 J,K,B 0.0037 J,K,B 0.00335 F,UB 0.00977 F,UB -- -- -- --
<0.01 K -- -- -- <0.01 K <0.01 K -- -- -- -- -- --

0.0036 J,K,B 0.0037 J,K,B 0.0022 J,K,B -- 0.0048 J,K,B 0.0088 J,K,B 0.00514 F 0.00933 F 0.0067 J,K,B -- 0.0108 J,K,B --
0.48 J- 0.57 -- 0.77 0.43 0.42 0.718 0.728 0.45 0.5 0.29 0.29
<0.01 K -- -- -- <0.01 UJ,K <0.01 K -- -- -- -- -- --

<0.0001 K -- -- -- <0.0001 K 0.0001 J,K,B -- -- -- -- -- --
0.0041 J+,K -- 0.0033 J,K,B -- 0.0026 J,K,B 0.0026 J,K,B -- -- -- -- -- --
0.0007 J,K,B 0.0013 J,K,B 0.0011 J,K,B -- 0.0012 J,K,B 0.0018 J,K,B <0.005 <0.005 0.0011 J,K,B -- 0.00081 J,K,B --
0.008 J,K,B 0.009 J,K,B 0.002 J,K,B -- <0.002 K 0.012 B,K <0.025 <0.025 0.004 J,K,B -- 0.006 J,K,B --



TABLE 4-16
EXCEEDANCE SUMMARY FOR SURFACE WATER  SAMPLES

BALLARD MINE, P4 RI/FS
(Page 5 of 38)

Location Identification
Date Collected

Analyte/Methods (Units) Location Type

Upstream Pond Downstream
Background Screening Screening Screening

Metals (mg/l) Levels Limits Limits Limits
Aluminum 0.272 0.087 0.087 0.087
Arsenic 0.00109 0.01 0.01 0.01
Beryllium 0.002 0.00066 0.00066 0.00066
Boron 0.02 0.0016 0.0016 0.0016
Cadmium 0.0001 0.0013 0.0006 0.0008
Chromium, Total 0.00284 0.000031 0.000031 0.000031
Cobalt 0.01 0.0047 0.0047 0.0047
Copper 0.01 0.037 0.011 0.019
Iron 0.112 0.16 0.16 0.16
Manganese 0.0552 0.05 0.05 0.05
Molybdenum 0.01 0.078 0.078 0.078
Nickel 0.0027 0.168 0.052 0.086
Selenium 0.000772 0.005 0.005 0.005
Silver 0.01 0.0374 0.0034 0.0097
Thallium 0.00015 0.00024 0.00024 0.00024
Uranium 0.00118 0.0026 0.0026 0.0026
Vanadium 0.00491 0.02 0.02 0.02
Zinc 0.0147 0.38 0.12 0.2  

mg/l milligrams per liter.
Bold Bolded result indicates positively identified compound.
-- Not scheduled.
B Analyte detected in an associated blank.
J Data are estimated due to associated quality control data. Bias unknown.
J+ Data are estimated due to associated quality control data. Potenital high bias.
J- Data are estimated due to associated quality control data. Potenital low bias.
K Serial dilutions not performed for samples analyzed by this method. (E200.7,E200.8)
UB Analyte considered not detected based on associated blank data.
UK Analyte is considered not detected based on data validation.

Shaded result indicates both background level and screening limit exceeded.
Method detection limit for non-detected value is greater than screening value.

Background Levels were calculated usingthe 95% USL.

MDS032 MDS032 MDS032 MDS032 MDS033 MDS033
5/2/2006 5/10/2007 9/13/2007 5/7/2008 5/11/2004 5/2/2006

Dump Seep Dump Seep Dump Seep Dump Seep Dump Seep Dump Seep

Dissolved Total Dissolved Total Dissolved Total Dissolved Total Dissolved Total Dissolved Total
<0.03 K -- -- 0.24 J,K,B <0.03 K 2.69 J,K,B 0.07 J+,K,B 1.41 J+,K -- -- <0.03 K --

<0.0005 K -- -- -- 0.0203 J,K,B 0.0213 J,K,B 0.0216 J,K,B 0.0325 J,K,B -- -- 0.0005 J,K,B --
<0.002 K -- -- -- <0.002 K <0.002 K <0.002 K <0.002 K -- -- <0.002 K --

-- -- -- -- 0.05 J,K,B 0.05 J,K,B 0.05 J,K,B 0.07 J,K,B -- -- -- --
0.0002 J,K,B 0.0002 J,K,B <0.0001 K -- <0.0001 K 0.001 J,K,B <0.0001 K 0.0014 J,K,B 0.0002 J,K,B -- 0.0003 J,K,B 0.0008 J,K,B
0.0004 J,K,B 0.0006 J,K,B 0.0009 J,K,B -- 0.0002 J,K,B 0.0087 J,K,B <0.0001 K 0.0055 J,K,B 0.0007 J,K,B -- 0.0018 J,K,B 0.0131 J,K,B

<0.01 K -- -- -- <0.01 K <0.01 K <0.01 K <0.01 K -- -- <0.01 K --
<0.01 K -- -- -- <0.01 K <0.01 K <0.01 K 0.01 J,K,B -- -- <0.01 K --
<0.02 K -- -- -- <0.02 K 2.29 J,K,B <0.02 K 1.4 J+,K -- -- <0.02 K --

<0.0005 K -- -- -- 0.0309 J,K,B 0.0429 J,K,B 0.0038 B,K 0.0216 J,K,B -- -- <0.0005 K --
<0.01 K -- -- -- <0.01 K <0.01 K 0.01 J,K,B <0.01 K -- -- <0.01 K --

0.0051 J,K,B 0.0052 J,K,B 0.0058 J,K,B -- 0.0062 J,K,B 0.0148 J,K,B 0.0086 J,K,B 0.0178 J,K,B 0.011 J,K,B -- 0.0066 J,K,B 0.0175 J,K,B
1.25 1.46 -- 0.9 0.57 0.69 0.56 0.75 1.4 1.48 1.14 1.67

<0.01 K -- -- -- <0.01 K <0.01 K 0.01 J-,B,K <0.01 K -- -- <0.01 K --
<0.0001 K -- -- -- <0.0001 K <0.0001 K <0.0001 K <0.0001 K -- -- <0.0001 K --

0.0102 J+,K -- 0.0172 J,K,B -- 0.015 J,K,B 0.017 J,K,B 0.0177 J,K,B 0.0199 J,K,B -- -- 0.0077 J+,K --
0.0004 J,K,B 0.0009 J,K,B 0.0021 J,K,B -- 0.0023 J,K,B 0.0068 J,K,B 0.0017 J,K,B 0.0063 J,K,B 0.00163 J,K,B -- 0.0009 J,K,B 0.0083 J,K,B
0.01 J,K,B 0.012 J,K,B 0.005 J,K,B -- 0.003 J,K,B 0.038 J,K,B 0.003 J,K,B 0.045 J,K,B 0.007 J,K,B -- 0.011 J,K,B 0.049 J,K,B



TABLE 4-16
EXCEEDANCE SUMMARY FOR SURFACE WATER  SAMPLES

BALLARD MINE, P4 RI/FS
(Page 6 of 38)

Location Identification
Date Collected

Analyte/Methods (Units) Location Type

Upstream Pond Downstream
Background Screening Screening Screening

Metals (mg/l) Levels Limits Limits Limits
Aluminum 0.272 0.087 0.087 0.087
Arsenic 0.00109 0.01 0.01 0.01
Beryllium 0.002 0.00066 0.00066 0.00066
Boron 0.02 0.0016 0.0016 0.0016
Cadmium 0.0001 0.0013 0.0006 0.0008
Chromium, Total 0.00284 0.000031 0.000031 0.000031
Cobalt 0.01 0.0047 0.0047 0.0047
Copper 0.01 0.037 0.011 0.019
Iron 0.112 0.16 0.16 0.16
Manganese 0.0552 0.05 0.05 0.05
Molybdenum 0.01 0.078 0.078 0.078
Nickel 0.0027 0.168 0.052 0.086
Selenium 0.000772 0.005 0.005 0.005
Silver 0.01 0.0374 0.0034 0.0097
Thallium 0.00015 0.00024 0.00024 0.00024
Uranium 0.00118 0.0026 0.0026 0.0026
Vanadium 0.00491 0.02 0.02 0.02
Zinc 0.0147 0.38 0.12 0.2  

mg/l milligrams per liter.
Bold Bolded result indicates positively identified compound.
-- Not scheduled.
B Analyte detected in an associated blank.
J Data are estimated due to associated quality control data. Bias unknown.
J+ Data are estimated due to associated quality control data. Potenital high bias.
J- Data are estimated due to associated quality control data. Potenital low bias.
K Serial dilutions not performed for samples analyzed by this method. (E200.7,E200.8)
UB Analyte considered not detected based on associated blank data.
UK Analyte is considered not detected based on data validation.

Shaded result indicates both background level and screening limit exceeded.
Method detection limit for non-detected value is greater than screening value.

Background Levels were calculated usingthe 95% USL.

MDS033 MDS033 MDS033 MSG003 MSG003 MSG003
5/14/2007 9/13/2007 5/7/2008 5/11/2004 9/8/2004 5/2/2006

Dump Seep Dump Seep Dump Seep Spring Spring Spring

Dissolved Total Dissolved Total Dissolved Total Dissolved Total Dissolved Total Dissolved Total
-- 1.61 J,K,B <0.03 K 2.02 J,K,B 0.06 J,K,B 0.89 J+,K -- -- -- -- <0.03 K --
-- -- 0.0556 J,K,B 0.0467 J,K,B 0.0145 J,K,B 0.0301 J,K,B -- -- -- -- <0.0005 K --
-- -- <0.002 K <0.002 K <0.002 K <0.004 K -- -- -- -- <0.002 K --
-- -- 0.05 J,K,B 0.05 J,K,B 0.03 J,K,B 0.05 UB,K -- -- -- -- -- --

0.0002 J,K,B -- <0.0001 K 0.0007 J,K,B <0.0001 K 0.001 J,K,B <0.0001 K -- <0.0001 K -- <0.0001 K <0.0001 K
0.0001 J,K,B -- 0.0001 J,K,B 0.0165 J,K,B 0.0002 UB,K 0.0074 J,K,B 0.0009 J,K,B -- 0.0005 J,K,B -- 0.001 J,K,B 0.001 J,K,B

-- -- <0.01 K <0.01 K <0.01 K <0.02 K -- -- -- -- <0.01 K --
-- -- <0.01 K <0.01 K <0.01 K <0.02 K -- -- -- -- <0.01 K --
-- -- <0.02 K 1.93 J,K,B <0.02 K 0.79 J+,K -- -- -- -- <0.02 K --
-- -- 0.0456 J,K,B 0.0601 J,K,B 0.0022 J,K,B 0.0265 J,K,B -- -- -- -- <0.0005 K --
-- -- <0.01 K <0.01 K <0.01 K <0.02 K -- -- -- -- <0.01 K --

0.008 J,K -- 0.0114 J,K,B 0.0212 J,K,B 0.0057 J,K,B 0.0184 J,K,B 0.0025 J,K,B -- 0.0066 J,K,B -- <0.0006 K <0.0006 K
-- 0.052 1.56 2.2 0.38 0.66 0.39 0.47 0.46 0.44 0.46 J- 0.48
-- -- <0.01 K <0.01 K <0.01 UJ,K <0.02 K -- -- -- -- <0.01 K --
-- -- <0.0001 K <0.0001 K <0.0001 K 0.0005 UB,K -- -- -- -- <0.0001 K --

0.0158 J,K -- 0.0216 J,K,B 0.0226 J,K,B 0.0041 J,K,B 0.009 J,K,B -- -- -- -- 0.0023 J+,K --
0.0013 J,K -- 0.0019 J,K,B 0.0071 J,K,B 0.0017 J,K,B 0.0062 J,K,B 0.00106 J,K,B -- 0.00087 J,K,B -- 0.0007 J,K,B 0.0011 J,K,B
0.008 J,K,B -- 0.004 J,K,B 0.044 J,K,B 0.003 J,K,B 0.041 J,K,B <0.002 K -- <0.002 K -- <0.002 K <0.002 K



TABLE 4-16
EXCEEDANCE SUMMARY FOR SURFACE WATER  SAMPLES

BALLARD MINE, P4 RI/FS
(Page 7 of 38)

Location Identification
Date Collected

Analyte/Methods (Units) Location Type

Upstream Pond Downstream
Background Screening Screening Screening

Metals (mg/l) Levels Limits Limits Limits
Aluminum 0.272 0.087 0.087 0.087
Arsenic 0.00109 0.01 0.01 0.01
Beryllium 0.002 0.00066 0.00066 0.00066
Boron 0.02 0.0016 0.0016 0.0016
Cadmium 0.0001 0.0013 0.0006 0.0008
Chromium, Total 0.00284 0.000031 0.000031 0.000031
Cobalt 0.01 0.0047 0.0047 0.0047
Copper 0.01 0.037 0.011 0.019
Iron 0.112 0.16 0.16 0.16
Manganese 0.0552 0.05 0.05 0.05
Molybdenum 0.01 0.078 0.078 0.078
Nickel 0.0027 0.168 0.052 0.086
Selenium 0.000772 0.005 0.005 0.005
Silver 0.01 0.0374 0.0034 0.0097
Thallium 0.00015 0.00024 0.00024 0.00024
Uranium 0.00118 0.0026 0.0026 0.0026
Vanadium 0.00491 0.02 0.02 0.02
Zinc 0.0147 0.38 0.12 0.2  

mg/l milligrams per liter.
Bold Bolded result indicates positively identified compound.
-- Not scheduled.
B Analyte detected in an associated blank.
J Data are estimated due to associated quality control data. Bias unknown.
J+ Data are estimated due to associated quality control data. Potenital high bias.
J- Data are estimated due to associated quality control data. Potenital low bias.
K Serial dilutions not performed for samples analyzed by this method. (E200.7,E200.8)
UB Analyte considered not detected based on associated blank data.
UK Analyte is considered not detected based on data validation.

Shaded result indicates both background level and screening limit exceeded.
Method detection limit for non-detected value is greater than screening value.

Background Levels were calculated usingthe 95% USL.

MSG003 MSG003 Dup MSG003 Trip MSG003 Average MSG003 MSG003 Dup
5/10/2007 5/10/2007 5/10/2007 5/10/2007 9/12/2007 9/12/2007

Spring Spring Spring Spring Spring Spring

Dissolved Total Dissolved Total Dissolved Total Dissolved Total Dissolved Total Dissolved Total
-- <0.03 K -- <0.03 K -- <0.03 K -- <0.03 K 0.04 J,K,B <0.03 K 0.04 J,K,B <0.03 K
-- -- -- -- -- -- -- -- 0.0169 J,K,B 0.0138 J,K,B 0.0156 J,K,B 0.0145 J,K,B
-- -- -- -- -- -- -- -- <0.002 K <0.002 K <0.002 K <0.002 K
-- -- -- -- -- -- -- -- 0.03 J,K,B 0.02 J,K,B 0.03 J,K,B 0.02 J,K,B

<0.0001 K -- <0.0001 K -- <0.0001 K -- <0.0001 K -- <0.0001 K <0.0001 K <0.0001 K <0.0001 K
0.0017 J,K,B -- 0.0014 J,K,B -- 0.0014 J,K,B -- 0.0015 J,K,B -- 0.0004 J,K,B 0.001 J,K,B <0.0001 K 0.0013 J,K,B

-- -- -- -- -- -- -- -- <0.01 K <0.01 K <0.01 K <0.01 K
-- -- -- -- -- -- -- -- <0.01 K <0.01 K <0.01 K <0.01 K
-- -- -- -- -- -- -- -- <0.02 K <0.02 K <0.02 K <0.02 K
-- -- -- -- -- -- -- -- 0.001 J,K,B 0.0009 J,K,B <0.0005 K 0.0012 J,K,B
-- -- -- -- -- -- -- -- <0.01 K <0.01 K <0.01 K <0.01 K

0.0012 J,K,B -- 0.0012 J,K,B -- 0.0011 J,K,B -- 0.00117 J,K,B -- 0.002 J,K,B 0.0015 J,K,B 0.0021 J,K,B 0.002 J,K,B
-- 0.57 -- 0.58 -- 0.56 -- 0.57 0.57 0.48 0.56 0.54
-- -- -- -- -- -- -- -- <0.01 K <0.01 K <0.01 K <0.01 K
-- -- -- -- -- -- -- -- <0.0001 K <0.0001 K 0.0001 J,K,B <0.0001 K

0.0021 J,K,B -- 0.0021 J,K,B -- 0.0021 J,K,B -- 0.0021 J,K,B -- 0.0017 J,K,B 0.0017 J,K,B 0.0017 J,K,B 0.0018 J,K,B
0.0011 J,K,B -- 0.0011 J,K,B -- 0.0011 J,K,B -- 0.0011 J,K,B -- 0.0011 J,K,B 0.001 J,K,B 0.0011 J,K,B 0.001 J,K,B

<0.002 K -- 0.002 J,K,B -- <0.002 K -- 0.002 J,K,B -- <0.002 K 0.002 J,K,B <0.002 K <0.002 K



TABLE 4-16
EXCEEDANCE SUMMARY FOR SURFACE WATER  SAMPLES

BALLARD MINE, P4 RI/FS
(Page 8 of 38)

Location Identification
Date Collected

Analyte/Methods (Units) Location Type

Upstream Pond Downstream
Background Screening Screening Screening

Metals (mg/l) Levels Limits Limits Limits
Aluminum 0.272 0.087 0.087 0.087
Arsenic 0.00109 0.01 0.01 0.01
Beryllium 0.002 0.00066 0.00066 0.00066
Boron 0.02 0.0016 0.0016 0.0016
Cadmium 0.0001 0.0013 0.0006 0.0008
Chromium, Total 0.00284 0.000031 0.000031 0.000031
Cobalt 0.01 0.0047 0.0047 0.0047
Copper 0.01 0.037 0.011 0.019
Iron 0.112 0.16 0.16 0.16
Manganese 0.0552 0.05 0.05 0.05
Molybdenum 0.01 0.078 0.078 0.078
Nickel 0.0027 0.168 0.052 0.086
Selenium 0.000772 0.005 0.005 0.005
Silver 0.01 0.0374 0.0034 0.0097
Thallium 0.00015 0.00024 0.00024 0.00024
Uranium 0.00118 0.0026 0.0026 0.0026
Vanadium 0.00491 0.02 0.02 0.02
Zinc 0.0147 0.38 0.12 0.2  

mg/l milligrams per liter.
Bold Bolded result indicates positively identified compound.
-- Not scheduled.
B Analyte detected in an associated blank.
J Data are estimated due to associated quality control data. Bias unknown.
J+ Data are estimated due to associated quality control data. Potenital high bias.
J- Data are estimated due to associated quality control data. Potenital low bias.
K Serial dilutions not performed for samples analyzed by this method. (E200.7,E200.8)
UB Analyte considered not detected based on associated blank data.
UK Analyte is considered not detected based on data validation.

Shaded result indicates both background level and screening limit exceeded.
Method detection limit for non-detected value is greater than screening value.

Background Levels were calculated usingthe 95% USL.

MSG003 Trip MSG003 Average MSG003 MSG003 MSG004 MSG004
9/12/2007 9/12/2007 5/7/2008 9/16/2008 5/12/2004 9/9/2004

Spring Spring Spring Spring Spring Spring

Dissolved Total Dissolved Total Dissolved Total Dissolved Total Dissolved Total Dissolved Total
0.05 J,K,B <0.03 K 0.043 J,K,B <0.03 K 0.06 J+,K,B <0.03 K <0.05 <0.05 -- -- -- --

0.0151 J,K,B 0.0145 J,K,B 0.01587 J,K,B 0.01427 J,K,B 0.0139 J,K,B 0.0112 J,K,B -- -- -- -- -- --
0.002 UB,K <0.002 K 0.002 UB,K <0.002 K <0.002 K <0.002 K -- -- -- -- -- --
0.02 J,K,B 0.02 J,K,B 0.027 J,K,B 0.02 J,K,B 0.02 J,K,B 0.03 J,K,B -- -- -- -- -- --
<0.0001 K <0.0001 K <0.0001 K <0.0001 K <0.0001 K <0.0001 K <0.000625 <0.000625 <0.0001 K -- <0.0001 K --
<0.0001 K 0.0013 J,K,B 0.0004 J,K,B 0.0012 J,K,B <0.0001 K <0.0001 K 0.00287 F,UB <0.0025 0.0006 J,K,B -- 0.0003 J-,B,K --
<0.01 K <0.01 K <0.01 K <0.01 K <0.01 K <0.01 K -- -- -- -- -- --
<0.01 K <0.01 K <0.01 K <0.01 K <0.01 K <0.01 K -- -- -- -- -- --
<0.02 K <0.02 K <0.02 K <0.02 K <0.02 K <0.02 K <0.025 <0.025 -- -- -- --

0.0006 J,K,B 0.0013 J,K,B 0.0008 J,K,B 0.00113 J,K,B 0.0005 J,K,B <0.0005 K <0.0025 <0.0025 -- -- -- --
<0.01 K <0.01 K <0.01 K <0.01 K <0.01 K <0.01 K -- -- -- -- -- --

0.0022 J,K,B 0.0017 J,K,B 0.0021 J,K,B 0.00173 J,K,B 0.0032 J,K,B 0.0048 J,K,B <0.005 <0.005 0.0023 J,K,B -- 0.0089 J,K,B --
0.56 0.57 0.563 0.53 0.37 0.37 0.653 0.64 0.009 0.016 0.018 0.031

<0.01 K <0.01 K <0.01 K <0.01 K <0.01 UJ,K <0.01 K -- -- -- -- -- --
0.0001 J,K,B <0.0001 K 0.0001 J,K,B <0.0001 K <0.0001 K 0.0002 J,K,B -- -- -- -- -- --
0.0017 J,K,B 0.0017 J,K,B 0.0017 J,K,B 0.00173 J,K,B 0.002 J,K,B 0.0018 J,K,B -- -- -- -- -- --
0.0011 J,K,B 0.001 J,K,B 0.0011 J,K,B 0.001 J,K,B 0.0012 J,K,B 0.0009 J,K,B <0.005 <0.005 0.00157 J,K,B -- 0.00516 J,K,B --

<0.002 K <0.002 K <0.002 K 0.002 J,K,B <0.002 K <0.002 K <0.025 <0.025 0.003 J,K,B -- <0.002 K --



TABLE 4-16
EXCEEDANCE SUMMARY FOR SURFACE WATER  SAMPLES

BALLARD MINE, P4 RI/FS
(Page 9 of 38)

Location Identification
Date Collected

Analyte/Methods (Units) Location Type

Upstream Pond Downstream
Background Screening Screening Screening

Metals (mg/l) Levels Limits Limits Limits
Aluminum 0.272 0.087 0.087 0.087
Arsenic 0.00109 0.01 0.01 0.01
Beryllium 0.002 0.00066 0.00066 0.00066
Boron 0.02 0.0016 0.0016 0.0016
Cadmium 0.0001 0.0013 0.0006 0.0008
Chromium, Total 0.00284 0.000031 0.000031 0.000031
Cobalt 0.01 0.0047 0.0047 0.0047
Copper 0.01 0.037 0.011 0.019
Iron 0.112 0.16 0.16 0.16
Manganese 0.0552 0.05 0.05 0.05
Molybdenum 0.01 0.078 0.078 0.078
Nickel 0.0027 0.168 0.052 0.086
Selenium 0.000772 0.005 0.005 0.005
Silver 0.01 0.0374 0.0034 0.0097
Thallium 0.00015 0.00024 0.00024 0.00024
Uranium 0.00118 0.0026 0.0026 0.0026
Vanadium 0.00491 0.02 0.02 0.02
Zinc 0.0147 0.38 0.12 0.2  

mg/l milligrams per liter.
Bold Bolded result indicates positively identified compound.
-- Not scheduled.
B Analyte detected in an associated blank.
J Data are estimated due to associated quality control data. Bias unknown.
J+ Data are estimated due to associated quality control data. Potenital high bias.
J- Data are estimated due to associated quality control data. Potenital low bias.
K Serial dilutions not performed for samples analyzed by this method. (E200.7,E200.8)
UB Analyte considered not detected based on associated blank data.
UK Analyte is considered not detected based on data validation.

Shaded result indicates both background level and screening limit exceeded.
Method detection limit for non-detected value is greater than screening value.

Background Levels were calculated usingthe 95% USL.

MSG004 MSG004 Dup MSG004 Trip MSG004 Average MSG004 MSG004
5/9/2006 5/9/2006 5/9/2006 5/9/2006 5/9/2007 5/15/2008
Spring Spring Spring Spring Spring Spring

Dissolved Total Dissolved Total Dissolved Total Dissolved Total Dissolved Total Dissolved Total
<0.03 K -- <0.03 K -- <0.03 K -- <0.03 K -- -- 4.21 J,K,B <0.03 K 1.32 J+,K

<0.0005 K -- <0.0005 K -- <0.0005 K -- <0.0005 K -- -- -- <0.0005 K 0.001 UB,K
<0.002 K -- <0.002 K -- <0.002 K -- <0.002 K -- -- -- <0.002 K <0.002 K

-- -- -- -- -- -- -- -- -- -- <0.01 K 0.02 J,K,B
<0.0001 K 0.0001 J,K,B <0.0001 K <0.0001 K <0.0001 K <0.0001 K <0.0001 K 0.0001 J,K,B <0.0001 K -- <0.0001 K <0.0001 K

0.0013 J,K,B 0.0013 J,K,B 0.0013 J,K,B 0.0013 J,K,B 0.0012 J,K,B 0.0012 J,K,B 0.00127 J,K,B 0.00127 J,K,B <0.0001 K -- <0.0001 K 0.0041 J,K,B
<0.01 K -- <0.01 K -- <0.01 K -- <0.01 K -- -- -- <0.01 K <0.01 K
<0.01 K -- <0.01 K -- <0.01 K -- <0.01 K -- -- -- <0.01 K <0.01 K
<0.02 K -- <0.02 K -- <0.02 K -- <0.02 K -- -- -- <0.02 K 0.97 J+,K

0.0037 J,K,B -- 0.0037 J,K,B -- 0.0037 J,K,B -- 0.0037 J,K,B -- -- -- 0.0017 J,K,B 0.0417 J-,K
<0.01 K -- <0.01 K -- <0.01 K -- <0.01 K -- -- -- <0.01 K <0.01 K

0.0008 J,K,B 0.001 J,K,B 0.0008 J,K,B 0.001 J,K,B 0.0008 J,K,B 0.001 J,K,B 0.0008 J,K,B 0.001 J,K,B 0.0042 J,K,B -- 0.0019 J,K,B 0.0023 J,K,B
0.044 0.044 0.044 0.048 0.043 0.05 0.0437 0.0473 -- 0.015 0.006 0.005 J-

<0.01 UJ,K -- <0.01 K -- <0.01 K -- <0.01 UJ,K -- -- -- <0.01 K <0.01 K
<0.0001 K -- <0.0001 K -- <0.0001 K -- <0.0001 K -- -- -- <0.0001 K <0.0001 K

0.0011 J,K,B -- 0.0013 J,K,B -- 0.0013 J,K,B -- 0.00123 J,K,B -- 0.0012 J,K,B -- 0.0006 J,K,B 0.0007 J,K,B
0.001 J,K,B 0.0012 J,K,B 0.001 J,K,B 0.0012 J,K,B 0.001 J,K,B 0.0012 J,K,B 0.001 J,K,B 0.0012 J,K,B <0.0002 K -- <0.0002 K 0.0027 J,K,B
0.003 J,K,B 0.004 J,K,B 0.01 J,K,B 0.003 J,K,B 0.003 J,K,B 0.004 J,K,B 0.0053 J,K,B 0.0037 J,K,B 0.002 J,K,B -- 0.008 J,K,B 0.009 J,K,B



TABLE 4-16
EXCEEDANCE SUMMARY FOR SURFACE WATER  SAMPLES

BALLARD MINE, P4 RI/FS
(Page 10 of 38)

Location Identification
Date Collected

Analyte/Methods (Units) Location Type

Upstream Pond Downstream
Background Screening Screening Screening

Metals (mg/l) Levels Limits Limits Limits
Aluminum 0.272 0.087 0.087 0.087
Arsenic 0.00109 0.01 0.01 0.01
Beryllium 0.002 0.00066 0.00066 0.00066
Boron 0.02 0.0016 0.0016 0.0016
Cadmium 0.0001 0.0013 0.0006 0.0008
Chromium, Total 0.00284 0.000031 0.000031 0.000031
Cobalt 0.01 0.0047 0.0047 0.0047
Copper 0.01 0.037 0.011 0.019
Iron 0.112 0.16 0.16 0.16
Manganese 0.0552 0.05 0.05 0.05
Molybdenum 0.01 0.078 0.078 0.078
Nickel 0.0027 0.168 0.052 0.086
Selenium 0.000772 0.005 0.005 0.005
Silver 0.01 0.0374 0.0034 0.0097
Thallium 0.00015 0.00024 0.00024 0.00024
Uranium 0.00118 0.0026 0.0026 0.0026
Vanadium 0.00491 0.02 0.02 0.02
Zinc 0.0147 0.38 0.12 0.2  

mg/l milligrams per liter.
Bold Bolded result indicates positively identified compound.
-- Not scheduled.
B Analyte detected in an associated blank.
J Data are estimated due to associated quality control data. Bias unknown.
J+ Data are estimated due to associated quality control data. Potenital high bias.
J- Data are estimated due to associated quality control data. Potenital low bias.
K Serial dilutions not performed for samples analyzed by this method. (E200.7,E200.8)
UB Analyte considered not detected based on associated blank data.
UK Analyte is considered not detected based on data validation.

Shaded result indicates both background level and screening limit exceeded.
Method detection limit for non-detected value is greater than screening value.

Background Levels were calculated usingthe 95% USL.

MSG004 MSG004 MSG004 MSG004 Dup MSG004 Average MSG004
9/17/2008 5/30/2009 5/17/2010 5/17/2010 5/17/2010 9/14/2010

Spring Spring Spring Spring Spring Spring

Dissolved Total Dissolved Total Dissolved Total Dissolved Total Dissolved Total Dissolved Total
<0.05 0.496 -- -- -- -- -- -- -- -- -- --

-- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- --

<0.000125 0.000465 F <0.000125 0.000602 <0.0003 <0.0003 <0.0003 <0.0003 <0.0003 <0.0003 <0.0006 0.00277 J-,B
0.00123 F 0.0208 -- -- -- -- -- -- -- -- -- --

-- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- --

0.0305 F 1.36 -- -- -- -- -- -- -- -- -- --
0.31 0.417 -- -- -- -- -- -- -- -- -- --

-- -- -- -- -- -- -- -- -- -- -- --
0.00482 0.0166 -- -- -- -- -- -- -- -- -- --
0.011 0.0135 -- 0.022 -- 0.00898 -- 0.00874 -- 0.00886 -- 0.0124

-- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- --

<0.025 <0.005 -- <0.005 -- <0.005 -- <0.005 -- <0.005 -- 0.017
0.00525 F,J 0.0562 J -- -- -- -- -- -- -- -- -- --



TABLE 4-16
EXCEEDANCE SUMMARY FOR SURFACE WATER  SAMPLES

BALLARD MINE, P4 RI/FS
(Page 11 of 38)

Location Identification
Date Collected

Analyte/Methods (Units) Location Type

Upstream Pond Downstream
Background Screening Screening Screening

Metals (mg/l) Levels Limits Limits Limits
Aluminum 0.272 0.087 0.087 0.087
Arsenic 0.00109 0.01 0.01 0.01
Beryllium 0.002 0.00066 0.00066 0.00066
Boron 0.02 0.0016 0.0016 0.0016
Cadmium 0.0001 0.0013 0.0006 0.0008
Chromium, Total 0.00284 0.000031 0.000031 0.000031
Cobalt 0.01 0.0047 0.0047 0.0047
Copper 0.01 0.037 0.011 0.019
Iron 0.112 0.16 0.16 0.16
Manganese 0.0552 0.05 0.05 0.05
Molybdenum 0.01 0.078 0.078 0.078
Nickel 0.0027 0.168 0.052 0.086
Selenium 0.000772 0.005 0.005 0.005
Silver 0.01 0.0374 0.0034 0.0097
Thallium 0.00015 0.00024 0.00024 0.00024
Uranium 0.00118 0.0026 0.0026 0.0026
Vanadium 0.00491 0.02 0.02 0.02
Zinc 0.0147 0.38 0.12 0.2  

mg/l milligrams per liter.
Bold Bolded result indicates positively identified compound.
-- Not scheduled.
B Analyte detected in an associated blank.
J Data are estimated due to associated quality control data. Bias unknown.
J+ Data are estimated due to associated quality control data. Potenital high bias.
J- Data are estimated due to associated quality control data. Potenital low bias.
K Serial dilutions not performed for samples analyzed by this method. (E200.7,E200.8)
UB Analyte considered not detected based on associated blank data.
UK Analyte is considered not detected based on data validation.

Shaded result indicates both background level and screening limit exceeded.
Method detection limit for non-detected value is greater than screening value.

Background Levels were calculated usingthe 95% USL.

MSG005 MSG005 MSG005 Dup MSG005 Trip MSG005 Average MSG005
5/12/2004 9/9/2004 9/9/2004 9/9/2004 9/9/2004 5/3/2006

Spring Spring Spring Spring Spring Spring

Dissolved Total Dissolved Total Dissolved Total Dissolved Total Dissolved Total Dissolved Total
-- -- -- -- -- -- -- -- -- -- <0.03 K --
-- -- -- -- -- -- -- -- -- -- <0.0005 K --
-- -- -- -- -- -- -- -- -- -- <0.002 K --
-- -- -- -- -- -- -- -- -- -- -- --

<0.0001 K -- <0.0001 K -- <0.0001 K -- <0.0001 K -- <0.0001 K -- <0.0001 K <0.0001 K
0.0005 J,K,B -- 0.0005 J,K,B -- 0.0005 J,K,B -- 0.0006 J,K,B -- 0.000533 J,K,B -- 0.0005 J,K,B 0.0007 J,K,B

-- -- -- -- -- -- -- -- -- -- <0.01 K --
-- -- -- -- -- -- -- -- -- -- <0.01 K --
-- -- -- -- -- -- -- -- -- -- <0.02 K --
-- -- -- -- -- -- -- -- -- -- <0.0005 K --
-- -- -- -- -- -- -- -- -- -- <0.01 K --

<0.0002 K -- 0.0039 J,K,B -- 0.004 J,K,B -- 0.0039 J,K,B -- 0.00393 J,K,B -- <0.0006 K <0.0006 K
0.007 0.007 0.004 J,B 0.004 J,B 0.004 J,B 0.004 J,B 0.004 J,B 0.004 J,B 0.004 J,B 0.004 J,B 0.012 0.01

-- -- -- -- -- -- -- -- -- -- <0.01 K --
-- -- -- -- -- -- -- -- -- -- <0.0001 K --
-- -- -- -- -- -- -- -- -- -- 0.0006 J,K,B --

0.00024 UB,K -- 0.00006 J,K,B -- 0.00018 J,K,B -- 0.00015 J,K,B -- 0.00013 J,K,B -- <0.0002 K 0.0004 J,K,B
0.003 J,K,B -- <0.002 K -- <0.002 K -- <0.002 K -- <0.002 K -- <0.002 K 0.003 J,K,B



TABLE 4-16
EXCEEDANCE SUMMARY FOR SURFACE WATER  SAMPLES

BALLARD MINE, P4 RI/FS
(Page 12 of 38)

Location Identification
Date Collected

Analyte/Methods (Units) Location Type

Upstream Pond Downstream
Background Screening Screening Screening

Metals (mg/l) Levels Limits Limits Limits
Aluminum 0.272 0.087 0.087 0.087
Arsenic 0.00109 0.01 0.01 0.01
Beryllium 0.002 0.00066 0.00066 0.00066
Boron 0.02 0.0016 0.0016 0.0016
Cadmium 0.0001 0.0013 0.0006 0.0008
Chromium, Total 0.00284 0.000031 0.000031 0.000031
Cobalt 0.01 0.0047 0.0047 0.0047
Copper 0.01 0.037 0.011 0.019
Iron 0.112 0.16 0.16 0.16
Manganese 0.0552 0.05 0.05 0.05
Molybdenum 0.01 0.078 0.078 0.078
Nickel 0.0027 0.168 0.052 0.086
Selenium 0.000772 0.005 0.005 0.005
Silver 0.01 0.0374 0.0034 0.0097
Thallium 0.00015 0.00024 0.00024 0.00024
Uranium 0.00118 0.0026 0.0026 0.0026
Vanadium 0.00491 0.02 0.02 0.02
Zinc 0.0147 0.38 0.12 0.2  

mg/l milligrams per liter.
Bold Bolded result indicates positively identified compound.
-- Not scheduled.
B Analyte detected in an associated blank.
J Data are estimated due to associated quality control data. Bias unknown.
J+ Data are estimated due to associated quality control data. Potenital high bias.
J- Data are estimated due to associated quality control data. Potenital low bias.
K Serial dilutions not performed for samples analyzed by this method. (E200.7,E200.8)
UB Analyte considered not detected based on associated blank data.
UK Analyte is considered not detected based on data validation.

Shaded result indicates both background level and screening limit exceeded.
Method detection limit for non-detected value is greater than screening value.

Background Levels were calculated usingthe 95% USL.

MSG005 Dup MSG005 Trip MSG005 Average MSG005 MSG005 MSG005
5/3/2006 5/3/2006 5/3/2006 5/9/2007 9/11/2007 5/15/2008
Spring Spring Spring Spring Spring Spring

Dissolved Total Dissolved Total Dissolved Total Dissolved Total Dissolved Total Dissolved Total
<0.03 K -- <0.03 K -- <0.03 K -- -- <0.03 K <0.03 K <0.03 K <0.03 K 0.06 J,K,B

<0.0005 K -- <0.0005 K -- <0.0005 K -- -- -- <0.0005 K <0.0005 K <0.0005 K 0.0012 B,K
<0.002 K -- <0.002 K -- <0.002 K -- -- -- <0.002 K <0.002 K <0.002 K <0.002 K

-- -- -- -- -- -- -- -- 0.02 J,K,B 0.02 J,K,B <0.01 K 0.02 J,K,B
<0.0001 K <0.0001 K <0.0001 K <0.0001 K <0.0001 K <0.0001 K <0.0001 K -- <0.0001 K <0.0001 K <0.0001 K <0.0001 K

0.0005 J,K,B 0.0006 J,K,B 0.0005 J,K,B 0.0006 J,K,B 0.0005 J,K,B 0.00063 J,K,B <0.0001 K -- 0.0001 J,K,B <0.0005 K <0.0001 K 0.0003 UB,K
<0.01 K -- <0.01 K -- <0.01 K -- -- -- <0.01 K <0.01 K <0.01 K <0.01 K
<0.01 K -- <0.01 K -- <0.01 K -- -- -- <0.01 K <0.01 K <0.01 K <0.01 K
<0.02 K -- <0.02 K -- <0.02 K -- -- -- 0.03 J,K,B 0.19 J,K,B <0.02 K 0.11 J,K,B

<0.0005 K -- <0.0005 K -- <0.0005 K -- -- -- 0.095 J,K,B 0.103 J,K,B 0.0017 J,K,B <0.0005 K
<0.01 K -- <0.01 K -- <0.01 K -- -- -- <0.01 K <0.01 K <0.01 K <0.01 K

<0.0006 K <0.0006 K <0.0006 K <0.0006 K <0.0006 K <0.0006 K 0.004 J,K,B -- 0.0012 J,K,B 0.001 J,K,B 0.0024 J,K,B 0.0007 J,K,B
0.012 0.01 0.007 J- 0.01 0.0103 J- 0.01 -- 0.007 0.002 J,B 0.002 J,B 0.014 0.015

<0.01 K -- <0.01 K -- <0.01 K -- -- -- <0.01 K <0.01 K <0.01 UJ,K <0.01 K
<0.0001 K -- <0.0001 K -- <0.0001 K -- -- -- 0.0001 UB,K 0.0002 UB,K <0.0001 K <0.0001 K

0.0006 J,K,B -- 0.0006 J,K,B -- 0.0006 J,K,B -- 0.0008 J,K,B -- 0.0005 J,K,B 0.0005 UB,K 0.0007 J,K,B 0.0006 J,K,B
<0.0002 K 0.0003 J,K,B <0.0002 K 0.0004 J,K,B <0.0002 K 0.00037 J,K,B <0.0002 K -- 0.0005 J,K,B 0.0004 J,K,B <0.0002 K 0.0002 J,K,B
<0.002 K 0.002 J,K,B <0.002 K 0.002 J,K,B <0.002 K 0.0023 J,K,B <0.002 K -- 0.009 J,K,B 0.017 J,K,B 0.004 J,K,B 0.002 J,K,B



TABLE 4-16
EXCEEDANCE SUMMARY FOR SURFACE WATER  SAMPLES

BALLARD MINE, P4 RI/FS
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Location Identification
Date Collected

Analyte/Methods (Units) Location Type

Upstream Pond Downstream
Background Screening Screening Screening

Metals (mg/l) Levels Limits Limits Limits
Aluminum 0.272 0.087 0.087 0.087
Arsenic 0.00109 0.01 0.01 0.01
Beryllium 0.002 0.00066 0.00066 0.00066
Boron 0.02 0.0016 0.0016 0.0016
Cadmium 0.0001 0.0013 0.0006 0.0008
Chromium, Total 0.00284 0.000031 0.000031 0.000031
Cobalt 0.01 0.0047 0.0047 0.0047
Copper 0.01 0.037 0.011 0.019
Iron 0.112 0.16 0.16 0.16
Manganese 0.0552 0.05 0.05 0.05
Molybdenum 0.01 0.078 0.078 0.078
Nickel 0.0027 0.168 0.052 0.086
Selenium 0.000772 0.005 0.005 0.005
Silver 0.01 0.0374 0.0034 0.0097
Thallium 0.00015 0.00024 0.00024 0.00024
Uranium 0.00118 0.0026 0.0026 0.0026
Vanadium 0.00491 0.02 0.02 0.02
Zinc 0.0147 0.38 0.12 0.2  

mg/l milligrams per liter.
Bold Bolded result indicates positively identified compound.
-- Not scheduled.
B Analyte detected in an associated blank.
J Data are estimated due to associated quality control data. Bias unknown.
J+ Data are estimated due to associated quality control data. Potenital high bias.
J- Data are estimated due to associated quality control data. Potenital low bias.
K Serial dilutions not performed for samples analyzed by this method. (E200.7,E200.8)
UB Analyte considered not detected based on associated blank data.
UK Analyte is considered not detected based on data validation.

Shaded result indicates both background level and screening limit exceeded.
Method detection limit for non-detected value is greater than screening value.

Background Levels were calculated usingthe 95% USL.

MSG005 MSG005 Dup MSG005 Trip MSG005 Average MSG005 MSG005 Dup
9/17/2008 9/17/2008 9/17/2008 9/17/2008 5/30/2009 5/30/2009

Spring Spring Spring Spring Spring Spring

Dissolved Total Dissolved Total Dissolved Total Dissolved Total Dissolved Total Dissolved Total
<0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 -- -- -- --

-- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- --

<0.000125 <0.000125 <0.000125 <0.000125 <0.000125 <0.000125 <0.000125 <0.000125 <0.000125 <0.000125 <0.000125 <0.000125
0.00193 F,UB 0.00171 F,UB 0.000994 F 0.00118 F 0.00121 F 0.00194 F 0.001378 F,UB 0.00161 F,UB -- -- -- --

-- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- --

<0.025 0.0376 F <0.025 0.0351 F <0.025 0.0368 F <0.025 0.0365 F -- -- -- --
0.0359 0.0332 0.0277 0.0317 0.0295 0.0331 0.03103 0.03267 -- -- -- --

-- -- -- -- -- -- -- -- -- -- -- --
0.00309 F 0.00203 F 0.00232 F 0.00242 F 0.00222 F 0.00242 F 0.002543 F 0.00229 F -- -- -- --
0.00475 0.0046 0.00433 0.00499 0.00476 0.00467 0.004613 0.004753 -- 0.00668 -- 0.00655

-- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- --

<0.025 <0.025 <0.005 <0.025 <0.025 <0.005 <0.025 <0.025 -- <0.005 -- <0.005
0.00647 F 0.00962 F 0.00629 F 0.00858 F 0.0064 F 0.00877 F 0.006387 F 0.00899 F -- -- -- --



TABLE 4-16
EXCEEDANCE SUMMARY FOR SURFACE WATER  SAMPLES

BALLARD MINE, P4 RI/FS
(Page 14 of 38)

Location Identification
Date Collected

Analyte/Methods (Units) Location Type

Upstream Pond Downstream
Background Screening Screening Screening

Metals (mg/l) Levels Limits Limits Limits
Aluminum 0.272 0.087 0.087 0.087
Arsenic 0.00109 0.01 0.01 0.01
Beryllium 0.002 0.00066 0.00066 0.00066
Boron 0.02 0.0016 0.0016 0.0016
Cadmium 0.0001 0.0013 0.0006 0.0008
Chromium, Total 0.00284 0.000031 0.000031 0.000031
Cobalt 0.01 0.0047 0.0047 0.0047
Copper 0.01 0.037 0.011 0.019
Iron 0.112 0.16 0.16 0.16
Manganese 0.0552 0.05 0.05 0.05
Molybdenum 0.01 0.078 0.078 0.078
Nickel 0.0027 0.168 0.052 0.086
Selenium 0.000772 0.005 0.005 0.005
Silver 0.01 0.0374 0.0034 0.0097
Thallium 0.00015 0.00024 0.00024 0.00024
Uranium 0.00118 0.0026 0.0026 0.0026
Vanadium 0.00491 0.02 0.02 0.02
Zinc 0.0147 0.38 0.12 0.2  

mg/l milligrams per liter.
Bold Bolded result indicates positively identified compound.
-- Not scheduled.
B Analyte detected in an associated blank.
J Data are estimated due to associated quality control data. Bias unknown.
J+ Data are estimated due to associated quality control data. Potenital high bias.
J- Data are estimated due to associated quality control data. Potenital low bias.
K Serial dilutions not performed for samples analyzed by this method. (E200.7,E200.8)
UB Analyte considered not detected based on associated blank data.
UK Analyte is considered not detected based on data validation.

Shaded result indicates both background level and screening limit exceeded.
Method detection limit for non-detected value is greater than screening value.

Background Levels were calculated usingthe 95% USL.

MSG005 Trip MSG005 Average MSG005 MSG005 MSG006 MSG006
5/30/2009 5/30/2009 5/17/2010 5/11/2012 5/14/2004 9/10/2004

Spring Spring Spring Spring Spring Spring

Dissolved Total Dissolved Total Dissolved Total Dissolved Total Dissolved Total Dissolved Total
-- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- --

<0.000125 <0.000125 <0.000125 <0.000125 <0.0003 <0.0003 <0.0012 D -- <0.0001 K -- <0.0001 K --
-- -- -- -- -- -- -- -- 0.0008 J,K,B -- <0.0001 UJ,K --
-- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- <0.0002 K -- 0.0072 J,K,B --
-- 0.00655 -- 0.00659 -- 0.00741 -- 0.00731 D 0.213 0.22 0.26 0.28
-- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- --
-- <0.005 -- <0.005 -- <0.005 <0.01 -- 0.00073 J,K,B -- 0.00106 J,K,B --
-- -- -- -- -- -- -- -- <0.002 K -- 0.003 J,K,B --



TABLE 4-16
EXCEEDANCE SUMMARY FOR SURFACE WATER  SAMPLES

BALLARD MINE, P4 RI/FS
(Page 15 of 38)

Location Identification
Date Collected

Analyte/Methods (Units) Location Type

Upstream Pond Downstream
Background Screening Screening Screening

Metals (mg/l) Levels Limits Limits Limits
Aluminum 0.272 0.087 0.087 0.087
Arsenic 0.00109 0.01 0.01 0.01
Beryllium 0.002 0.00066 0.00066 0.00066
Boron 0.02 0.0016 0.0016 0.0016
Cadmium 0.0001 0.0013 0.0006 0.0008
Chromium, Total 0.00284 0.000031 0.000031 0.000031
Cobalt 0.01 0.0047 0.0047 0.0047
Copper 0.01 0.037 0.011 0.019
Iron 0.112 0.16 0.16 0.16
Manganese 0.0552 0.05 0.05 0.05
Molybdenum 0.01 0.078 0.078 0.078
Nickel 0.0027 0.168 0.052 0.086
Selenium 0.000772 0.005 0.005 0.005
Silver 0.01 0.0374 0.0034 0.0097
Thallium 0.00015 0.00024 0.00024 0.00024
Uranium 0.00118 0.0026 0.0026 0.0026
Vanadium 0.00491 0.02 0.02 0.02
Zinc 0.0147 0.38 0.12 0.2  

mg/l milligrams per liter.
Bold Bolded result indicates positively identified compound.
-- Not scheduled.
B Analyte detected in an associated blank.
J Data are estimated due to associated quality control data. Bias unknown.
J+ Data are estimated due to associated quality control data. Potenital high bias.
J- Data are estimated due to associated quality control data. Potenital low bias.
K Serial dilutions not performed for samples analyzed by this method. (E200.7,E200.8)
UB Analyte considered not detected based on associated blank data.
UK Analyte is considered not detected based on data validation.

Shaded result indicates both background level and screening limit exceeded.
Method detection limit for non-detected value is greater than screening value.

Background Levels were calculated usingthe 95% USL.

MSG006 MSG006 MSG006 MSG006 MSG006 MSG006
5/3/2006 5/3/2006 5/9/2007 9/12/2007 5/15/2008 9/19/2008
Spring Spring Spring Spring Spring Spring

Dissolved Dissolved Total Total Dissolved Total Dissolved Total Dissolved Total Dissolved Total
0.04 J,K,B -- -- -- -- 0.17 J,K,B 0.18 J,K,B 0.24 J,K,B <0.03 K 0.27 J,K,B <0.05 0.87

0.0007 J,K,B -- -- -- -- -- 0.001 J,K,B 0.0012 J,K,B 0.003 J,K,B 0.0039 J,K,B -- --
<0.002 K -- -- -- -- -- <0.002 K <0.002 K <0.002 K <0.002 K -- --

-- -- -- -- -- -- 0.01 J,K,B <0.01 K 0.03 J,K,B 0.03 J,K,B -- --
0.0001 J,K,B -- 0.0002 J,K,B -- <0.0001 K -- <0.0001 K <0.0001 K 0.0001 J,K,B 0.0003 J,K,B <0.000125 0.000285 F
0.0004 J,K,B -- 0.0005 J,K,B -- <0.0001 K -- <0.0001 K <0.0005 K <0.0001 K 0.0004 UB,K 0.00221 B 0.00505 B

<0.01 K -- -- -- -- -- <0.01 K <0.01 K <0.01 K <0.01 K -- --
<0.01 K -- -- -- -- -- 0.38 J,K,B <0.01 K <0.01 K 0.03 J,K,B -- --
<0.02 K -- -- -- -- -- 0.1 J,K,B 0.5 J,K,B <0.02 K 0.3 J,K,B 0.0297 F 0.839

0.0169 J,K,B -- -- -- -- -- 0.441 J,K,B 0.415 J,K,B 0.0619 J,K,B 0.0591 J,K,B 0.0748 0.0937
<0.01 K -- -- -- -- -- <0.01 K <0.01 K 0.01 J,K,B <0.01 K -- --

0.0185 J,K,B -- 0.0197 J,K,B -- 0.013 J,K,B -- 0.0037 J,K,B 0.0045 J,K,B 0.0134 J,K,B 0.0124 J,K,B 0.00731 0.009
-- 0.138 J- -- 0.181 -- 0.26 0.017 0.018 0.098 0.098 0.0232 0.0234

<0.01 K -- -- -- -- -- <0.01 K <0.01 K <0.01 UJ,K <0.01 K -- --
<0.0001 K -- -- -- -- -- <0.0001 K <0.0001 K <0.0001 K 0.0001 UB,K -- --

0.0029 J,K,B -- -- -- 0.004 J,K,B -- 0.0005 J,K,B 0.0006 J,K,B 0.0021 J,K,B 0.0022 J,K,B -- --
0.0016 J,K,B -- 0.0041 J,K,B -- <0.0002 K -- 0.0016 J,K,B 0.0022 J,K,B 0.0012 B,K 0.0031 J,K,B <0.005 <0.005
0.018 J,K,B -- 0.018 J,K,B -- <0.002 K -- <0.002 K 0.004 J,K,B 0.032 J,K,B 0.03 J,K,B <0.005 0.0144 F



TABLE 4-16
EXCEEDANCE SUMMARY FOR SURFACE WATER  SAMPLES

BALLARD MINE, P4 RI/FS
(Page 16 of 38)

Location Identification
Date Collected

Analyte/Methods (Units) Location Type

Upstream Pond Downstream
Background Screening Screening Screening

Metals (mg/l) Levels Limits Limits Limits
Aluminum 0.272 0.087 0.087 0.087
Arsenic 0.00109 0.01 0.01 0.01
Beryllium 0.002 0.00066 0.00066 0.00066
Boron 0.02 0.0016 0.0016 0.0016
Cadmium 0.0001 0.0013 0.0006 0.0008
Chromium, Total 0.00284 0.000031 0.000031 0.000031
Cobalt 0.01 0.0047 0.0047 0.0047
Copper 0.01 0.037 0.011 0.019
Iron 0.112 0.16 0.16 0.16
Manganese 0.0552 0.05 0.05 0.05
Molybdenum 0.01 0.078 0.078 0.078
Nickel 0.0027 0.168 0.052 0.086
Selenium 0.000772 0.005 0.005 0.005
Silver 0.01 0.0374 0.0034 0.0097
Thallium 0.00015 0.00024 0.00024 0.00024
Uranium 0.00118 0.0026 0.0026 0.0026
Vanadium 0.00491 0.02 0.02 0.02
Zinc 0.0147 0.38 0.12 0.2  

mg/l milligrams per liter.
Bold Bolded result indicates positively identified compound.
-- Not scheduled.
B Analyte detected in an associated blank.
J Data are estimated due to associated quality control data. Bias unknown.
J+ Data are estimated due to associated quality control data. Potenital high bias.
J- Data are estimated due to associated quality control data. Potenital low bias.
K Serial dilutions not performed for samples analyzed by this method. (E200.7,E200.8)
UB Analyte considered not detected based on associated blank data.
UK Analyte is considered not detected based on data validation.

Shaded result indicates both background level and screening limit exceeded.
Method detection limit for non-detected value is greater than screening value.

Background Levels were calculated usingthe 95% USL.

MSG006 MSG006 MSG006 MSG007 MSG007 MSG007
5/30/2009 5/17/2010 5/10/2012 5/10/2006 5/10/2006 5/14/2007

Spring Spring Spring Spring Spring Spring

Dissolved Total Dissolved Total Dissolved Total Dissolved Dissolved Total Total Dissolved Total
-- -- -- -- -- -- 0.07 J,K,B -- -- -- -- 0.49 J,K,B
-- -- -- -- -- -- <0.0005 K -- -- -- -- --
-- -- -- -- -- -- <0.002 K -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- --

<0.000125 <0.000125 <0.0003 <0.0003 <0.0006 -- <0.0001 K -- -- 0.0001 J,K,B <0.0001 UJ,K --
-- -- -- -- -- -- 0.0003 J,K,B -- -- 0.0017 J,K,B <0.0001 UJ,K --
-- -- -- -- -- -- <0.01 K -- -- -- -- --
-- -- -- -- -- -- <0.01 K -- -- -- -- --
-- -- -- -- -- -- 0.04 J,K,B -- -- -- -- --
-- -- -- -- -- -- 0.0255 J,K,B -- -- -- -- --
-- -- -- -- -- -- <0.01 K -- -- -- -- --
-- -- -- -- -- -- 0.0007 J,K,B -- -- 0.0022 J,K,B 0.0006 J,K,B --
-- 0.0669 -- 0.0964 -- 0.212 -- 0.005 J,B 0.008 -- -- 0.003 J,B
-- -- -- -- -- -- <0.01 K -- -- -- -- --
-- -- -- -- -- -- <0.0001 K -- -- -- -- --
-- -- -- -- -- -- 0.0007 J,K,B -- -- -- 0.0007 J+,K,B --
-- <0.005 -- <0.005 <0.01 -- 0.0005 J,K,B -- -- 0.0031 J,K,B <0.0002 UJ,K --
-- -- -- -- -- -- 0.004 J,K,B -- -- 0.008 J,K,B <0.002 UJ,K --



TABLE 4-16
EXCEEDANCE SUMMARY FOR SURFACE WATER  SAMPLES

BALLARD MINE, P4 RI/FS
(Page 17 of 38)

Location Identification
Date Collected

Analyte/Methods (Units) Location Type

Upstream Pond Downstream
Background Screening Screening Screening

Metals (mg/l) Levels Limits Limits Limits
Aluminum 0.272 0.087 0.087 0.087
Arsenic 0.00109 0.01 0.01 0.01
Beryllium 0.002 0.00066 0.00066 0.00066
Boron 0.02 0.0016 0.0016 0.0016
Cadmium 0.0001 0.0013 0.0006 0.0008
Chromium, Total 0.00284 0.000031 0.000031 0.000031
Cobalt 0.01 0.0047 0.0047 0.0047
Copper 0.01 0.037 0.011 0.019
Iron 0.112 0.16 0.16 0.16
Manganese 0.0552 0.05 0.05 0.05
Molybdenum 0.01 0.078 0.078 0.078
Nickel 0.0027 0.168 0.052 0.086
Selenium 0.000772 0.005 0.005 0.005
Silver 0.01 0.0374 0.0034 0.0097
Thallium 0.00015 0.00024 0.00024 0.00024
Uranium 0.00118 0.0026 0.0026 0.0026
Vanadium 0.00491 0.02 0.02 0.02
Zinc 0.0147 0.38 0.12 0.2  

mg/l milligrams per liter.
Bold Bolded result indicates positively identified compound.
-- Not scheduled.
B Analyte detected in an associated blank.
J Data are estimated due to associated quality control data. Bias unknown.
J+ Data are estimated due to associated quality control data. Potenital high bias.
J- Data are estimated due to associated quality control data. Potenital low bias.
K Serial dilutions not performed for samples analyzed by this method. (E200.7,E200.8)
UB Analyte considered not detected based on associated blank data.
UK Analyte is considered not detected based on data validation.

Shaded result indicates both background level and screening limit exceeded.
Method detection limit for non-detected value is greater than screening value.

Background Levels were calculated usingthe 95% USL.

MSG007 MSG007 MSG007 MSG007 MSG008 MSP010
9/14/2007 5/15/2008 9/18/2008 5/30/2009 5/22/2008 5/15/2004

Spring Spring Spring Spring Spring Pond

Dissolved Total Dissolved Total Dissolved Total Dissolved Total Dissolved Total Dissolved Total
<0.03 K 3.36 J+,K <0.03 K 0.65 J+,K <0.05 4.38 -- -- 0.23 J,K,B 0.25 J,K,B -- --

0.0006 J,K,B 0.0013 B,K <0.0005 K 0.0008 UB,K -- -- -- -- 0.0152 J,K,B 0.012 J,K,B -- --
<0.002 K <0.002 K <0.002 K <0.002 K -- -- -- -- <0.002 K <0.002 K -- --

0.02 J,K,B 0.02 J,K,B <0.01 K 0.02 J,K,B -- -- -- -- 0.02 J,K,B 0.03 J,K,B -- --
<0.0001 K 0.0002 UB,K <0.0001 K <0.0001 K <0.000125 0.000288 F <0.000125 0.000245 F 0.0002 J,K,B <0.0002 K 0.0008 J,K,B --
<0.0001 K 0.003 J,K,B <0.0001 K 0.001 J,K,B 0.00194 F,UB 0.00742 -- -- <0.0001 K 0.265 J,K,B -- --
<0.01 K <0.01 K <0.01 K <0.01 K -- -- -- -- <0.01 K <0.01 K -- --
<0.01 K <0.01 K <0.01 K <0.01 K -- -- -- -- 0.02 J,K,B 0.01 J,K,B -- --

0.39 J,K,B 4.22 J,K,B 0.05 J,K,B 0.67 J+,K 0.0405 F 3.94 -- -- 0.09 J,K,B 0.03 UB,K -- --
0.192 J,K,B 0.3 J,K,B 0.0078 J,K,B 0.0125 J-,K 0.0371 0.119 -- -- 0.0012 J,K,B 0.036 J,K,B -- --

<0.01 K <0.01 K <0.01 K <0.01 K -- -- -- -- <0.01 K <0.01 K -- --
0.002 J,K,B 0.0035 J,K,B 0.0017 J,K,B 0.0012 J,K,B 0.00303 F 0.00593 -- -- 0.0059 J,K,B 0.181 J,K,B 0.0252 J,K,B --
0.001 J,B 0.003 J,B 0.02 0.02 J- 0.00522 0.0131 -- 0.0396 0.35 0.34 -- 0.63

<0.01 UJ,K <0.01 K <0.01 K <0.01 K -- -- -- -- <0.01 K <0.01 K -- --
0.0002 UB,K <0.0001 K <0.0001 K <0.0001 K -- -- -- -- <0.0001 K <0.0002 K -- --
0.0008 J,K,B 0.001 J,K,B 0.0006 J,K,B 0.0006 J,K,B -- -- -- -- 0.012 J,K,B 0.0129 J,K,B -- --
0.0007 J,K,B 0.0057 J,K,B <0.0002 K 0.0016 J,K,B <0.005 0.00967 F -- <0.005 0.0022 J,K,B 0.0007 UB,K 0.0155 J,K,B --
0.002 J,K,B 0.012 J,K,B <0.002 K 0.004 J,K,B <0.005 0.0291 F -- -- 0.003 J,K,B <0.004 K 0.009 J,K,B --



TABLE 4-16
EXCEEDANCE SUMMARY FOR SURFACE WATER  SAMPLES

BALLARD MINE, P4 RI/FS
(Page 18 of 38)

Location Identification
Date Collected

Analyte/Methods (Units) Location Type

Upstream Pond Downstream
Background Screening Screening Screening

Metals (mg/l) Levels Limits Limits Limits
Aluminum 0.272 0.087 0.087 0.087
Arsenic 0.00109 0.01 0.01 0.01
Beryllium 0.002 0.00066 0.00066 0.00066
Boron 0.02 0.0016 0.0016 0.0016
Cadmium 0.0001 0.0013 0.0006 0.0008
Chromium, Total 0.00284 0.000031 0.000031 0.000031
Cobalt 0.01 0.0047 0.0047 0.0047
Copper 0.01 0.037 0.011 0.019
Iron 0.112 0.16 0.16 0.16
Manganese 0.0552 0.05 0.05 0.05
Molybdenum 0.01 0.078 0.078 0.078
Nickel 0.0027 0.168 0.052 0.086
Selenium 0.000772 0.005 0.005 0.005
Silver 0.01 0.0374 0.0034 0.0097
Thallium 0.00015 0.00024 0.00024 0.00024
Uranium 0.00118 0.0026 0.0026 0.0026
Vanadium 0.00491 0.02 0.02 0.02
Zinc 0.0147 0.38 0.12 0.2  

mg/l milligrams per liter.
Bold Bolded result indicates positively identified compound.
-- Not scheduled.
B Analyte detected in an associated blank.
J Data are estimated due to associated quality control data. Bias unknown.
J+ Data are estimated due to associated quality control data. Potenital high bias.
J- Data are estimated due to associated quality control data. Potenital low bias.
K Serial dilutions not performed for samples analyzed by this method. (E200.7,E200.8)
UB Analyte considered not detected based on associated blank data.
UK Analyte is considered not detected based on data validation.

Shaded result indicates both background level and screening limit exceeded.
Method detection limit for non-detected value is greater than screening value.

Background Levels were calculated usingthe 95% USL.

MSP010 MSP010 MSP011 MSP011 Dup MSP011 MSP011 MSP011 MSP011
5/4/2006 5/6/2006 5/12/2004 5/12/2004 5/12/2004 5/4/2006 5/6/2006 5/10/2007

Pond Pond Pond Pond Pond Pond Pond Pond

Dissolved Total Dissolved Total Dissolved Total Dissolved Total Dissolved Total Dissolved Total
0.03 J,K,B -- -- -- -- -- -- -- <0.03 K -- -- <0.03 K

0.0017 J,K,B -- -- -- -- -- -- -- <0.0005 K -- -- --
<0.002 K -- -- -- -- -- -- -- <0.002 K -- -- --

-- -- -- -- -- -- -- -- -- -- -- --
0.0018 J,K,B -- 0.001 J,K,B -- 0.0011 J,K,B -- 0.00103 J,K,B -- 0.0001 J,K,B -- 0.0005 J,K,B --
0.009 J,K,B -- -- -- -- -- -- -- 0.0003 J,K,B -- 0.0007 J,K,B --

<0.01 K -- -- -- -- -- -- -- <0.01 K -- -- --
<0.01 K -- -- -- -- -- -- -- <0.01 K -- -- --
<0.02 K -- -- -- -- -- -- -- <0.02 K -- -- --

0.0095 J,K,B -- -- -- -- -- -- -- 0.0037 J,K,B -- -- --
0.02 J,K,B -- -- -- -- -- -- -- <0.01 K -- -- --

0.0239 J,K,B -- 0.0099 J,K,B -- 0.0099 J,K,B -- 0.0099 J,K,B -- 0.001 J,K,B -- 0.0104 J,K,B --
-- 1.07 -- 0.047 -- 0.049 -- 0.0483 -- 0.043 -- 0.043

<0.01 UJ,K -- -- -- -- -- -- -- <0.01 UJ,K -- -- --
<0.0001 K -- -- -- -- -- -- -- <0.0001 K -- -- --

0.0259 J,K,B -- -- -- -- -- -- -- 0.0007 J,K,B -- 0.0006 J,K,B --
0.0125 J,K,B -- 0.0124 J,K,B -- 0.0126 J,K,B -- 0.01257 J,K,B -- 0.0008 J,K,B -- 0.0102 J,K,B --
0.038 J,K,B -- 0.01 J,K,B -- 0.011 J,K,B -- 0.0107 J,K,B -- 0.003 J,K,B -- 0.008 J,K,B --



TABLE 4-16
EXCEEDANCE SUMMARY FOR SURFACE WATER  SAMPLES

BALLARD MINE, P4 RI/FS
(Page 19 of 38)

Location Identification
Date Collected

Analyte/Methods (Units) Location Type

Upstream Pond Downstream
Background Screening Screening Screening

Metals (mg/l) Levels Limits Limits Limits
Aluminum 0.272 0.087 0.087 0.087
Arsenic 0.00109 0.01 0.01 0.01
Beryllium 0.002 0.00066 0.00066 0.00066
Boron 0.02 0.0016 0.0016 0.0016
Cadmium 0.0001 0.0013 0.0006 0.0008
Chromium, Total 0.00284 0.000031 0.000031 0.000031
Cobalt 0.01 0.0047 0.0047 0.0047
Copper 0.01 0.037 0.011 0.019
Iron 0.112 0.16 0.16 0.16
Manganese 0.0552 0.05 0.05 0.05
Molybdenum 0.01 0.078 0.078 0.078
Nickel 0.0027 0.168 0.052 0.086
Selenium 0.000772 0.005 0.005 0.005
Silver 0.01 0.0374 0.0034 0.0097
Thallium 0.00015 0.00024 0.00024 0.00024
Uranium 0.00118 0.0026 0.0026 0.0026
Vanadium 0.00491 0.02 0.02 0.02
Zinc 0.0147 0.38 0.12 0.2  

mg/l milligrams per liter.
Bold Bolded result indicates positively identified compound.
-- Not scheduled.
B Analyte detected in an associated blank.
J Data are estimated due to associated quality control data. Bias unknown.
J+ Data are estimated due to associated quality control data. Potenital high bias.
J- Data are estimated due to associated quality control data. Potenital low bias.
K Serial dilutions not performed for samples analyzed by this method. (E200.7,E200.8)
UB Analyte considered not detected based on associated blank data.
UK Analyte is considered not detected based on data validation.

Shaded result indicates both background level and screening limit exceeded.
Method detection limit for non-detected value is greater than screening value.

Background Levels were calculated usingthe 95% USL.

MSP011 MSP011 Dup MSP011 MSP012 MSP012 MSP012 MSP012
5/8/2008 5/8/2008 5/8/2008 5/12/2004 5/4/2006 5/6/2006 5/9/2007

Pond Pond Pond Pond Pond Pond Pond

Dissolved Total Dissolved Total Dissolved Total Dissolved Total Dissolved Total Dissolved Total
<0.03 K 0.11 J,K,B <0.03 K 0.14 J,K,B <0.03 K 0.117 J,K,B -- -- <0.03 K -- -- <0.03 K

0.0043 J,K,B 0.0039 J,K,B 0.0042 J,K,B 0.0041 J,K,B 0.00417 J,K,B 0.00387 J,K,B -- -- 0.0016 J,K,B -- -- --
<0.002 K <0.002 K <0.002 K <0.002 K <0.002 K <0.002 K -- -- <0.002 K -- -- --

0.01 J,K,B 0.03 J,K,B 0.02 J,K,B 0.02 J,K,B 0.017 J,K,B 0.027 J,K,B -- -- -- -- -- --
0.0005 J,K,B 0.0016 J,K,B 0.0005 J,K,B 0.0015 J,K,B 0.0005 J,K,B 0.00157 J,K,B 0.0015 J,K,B -- 0.0008 J,K,B -- 0.0008 J,K,B --
0.0002 UB,K 0.0021 J,K,B 0.0002 UB,K 0.0022 J,K,B 0.00023 UB,K 0.00217 J,K,B -- -- 0.0025 J,K,B -- 0.0012 B,K --

<0.01 K <0.01 K <0.01 K <0.01 K <0.01 K <0.01 K -- -- <0.01 K -- -- --
0.02 J,K,B <0.01 K <0.01 K <0.01 K 0.02 J,K,B <0.01 K -- -- <0.01 K -- -- --

<0.02 K 0.12 J,K,B <0.02 K 0.14 J,K,B <0.02 K 0.13 J,K,B -- -- <0.02 K -- -- --
0.0061 J,K,B 0.0065 J,K,B 0.0016 J,K,B 0.0063 J,K,B 0.00307 J,K,B 0.00637 J,K,B -- -- 0.0018 J,K,B -- -- --

<0.01 K <0.01 K 0.01 UB,K <0.01 K 0.01 UB,K <0.01 K -- -- <0.01 K -- -- --
0.0073 J,K,B 0.0078 J,K,B 0.0068 J,K,B 0.0075 J,K,B 0.007 J,K,B 0.00767 J,K,B 0.0081 J,K,B -- 0.0048 J,K,B -- 0.0105 J,K,B --

0.068 J- 0.069 0.068 J- 0.071 0.0677 J- 0.07 -- 0.115 -- 0.073 J- -- 0.145
<0.01 UJ,K <0.01 K <0.01 UJ,K <0.01 K <0.01 UJ,K <0.01 K -- -- <0.01 UJ,K -- -- --

0.0001 J,K,B 0.0002 J,K,B 0.0001 J,K,B 0.0002 UB,K 0.0001 J,K,B 0.0002 UB,K -- -- 0.0001 J,K,B -- -- --
0.0003 J,K,B 0.0004 J,K,B 0.0003 J,K,B 0.0004 J,K,B 0.0003 J,K,B 0.0004 J,K,B -- -- 0.0008 J,K,B -- 0.0016 J,K,B --
0.0144 J,K,B 0.015 J,K,B 0.0144 J,K,B 0.0146 J,K,B 0.0144 J,K,B 0.01473 J,K,B 0.027 J,K,B -- 0.0227 J,K,B -- 0.0273 J,K,B --
0.012 J,K,B 0.027 J,K,B 0.006 J,K,B 0.026 J,K,B 0.0093 J,K,B 0.0267 J,K,B 0.01 J-,B,K -- 0.007 J,K,B -- 0.007 J,K,B --



TABLE 4-16
EXCEEDANCE SUMMARY FOR SURFACE WATER  SAMPLES

BALLARD MINE, P4 RI/FS
(Page 20 of 38)

Location Identification
Date Collected

Analyte/Methods (Units) Location Type

Upstream Pond Downstream
Background Screening Screening Screening

Metals (mg/l) Levels Limits Limits Limits
Aluminum 0.272 0.087 0.087 0.087
Arsenic 0.00109 0.01 0.01 0.01
Beryllium 0.002 0.00066 0.00066 0.00066
Boron 0.02 0.0016 0.0016 0.0016
Cadmium 0.0001 0.0013 0.0006 0.0008
Chromium, Total 0.00284 0.000031 0.000031 0.000031
Cobalt 0.01 0.0047 0.0047 0.0047
Copper 0.01 0.037 0.011 0.019
Iron 0.112 0.16 0.16 0.16
Manganese 0.0552 0.05 0.05 0.05
Molybdenum 0.01 0.078 0.078 0.078
Nickel 0.0027 0.168 0.052 0.086
Selenium 0.000772 0.005 0.005 0.005
Silver 0.01 0.0374 0.0034 0.0097
Thallium 0.00015 0.00024 0.00024 0.00024
Uranium 0.00118 0.0026 0.0026 0.0026
Vanadium 0.00491 0.02 0.02 0.02
Zinc 0.0147 0.38 0.12 0.2  

mg/l milligrams per liter.
Bold Bolded result indicates positively identified compound.
-- Not scheduled.
B Analyte detected in an associated blank.
J Data are estimated due to associated quality control data. Bias unknown.
J+ Data are estimated due to associated quality control data. Potenital high bias.
J- Data are estimated due to associated quality control data. Potenital low bias.
K Serial dilutions not performed for samples analyzed by this method. (E200.7,E200.8)
UB Analyte considered not detected based on associated blank data.
UK Analyte is considered not detected based on data validation.

Shaded result indicates both background level and screening limit exceeded.
Method detection limit for non-detected value is greater than screening value.

Background Levels were calculated usingthe 95% USL.

MSP012 MSP013 MSP013 MSP059 MSP059 MSP059 MSP059
5/8/2008 5/4/2006 5/16/2008 5/12/2004 5/4/2006 5/6/2006 5/10/2007

Pond Pond Pond Pond Pond Pond Pond

Dissolved Total Dissolved Total Dissolved Total Dissolved Total Dissolved Total Dissolved Total
<0.03 K 0.13 J,K,B 0.05 J,K,B -- 0.09 J,K,B 1.26 J+,K -- -- 0.35 J,K,B -- -- 8.47 J+,K

0.0063 J,K,B 0.006 J,K,B 0.0026 J,K,B -- 0.0118 J+,K 0.0092 J,K,B -- -- 0.0033 J,K,B -- -- --
<0.002 K <0.002 K <0.002 K -- <0.002 K <0.002 K -- -- <0.002 K -- -- --

0.01 J,K,B 0.02 J,K,B -- -- <0.01 K 0.02 J,K,B -- -- -- -- -- --
0.0004 J,K,B 0.0019 J,K,B 0.0015 J,K,B -- 0.0011 J,K,B 0.0032 J,K,B 0.0004 J,K,B -- 0.0009 J,K,B -- 0.0013 J,K,B --
0.0014 J,K,B 0.0091 J,K,B 0.0026 J,K,B -- 0.0041 J,K,B 0.0257 J,K,B -- -- 0.003 J,K,B -- 0.0088 J,K,B --

<0.01 K <0.01 K <0.01 K -- <0.02 K <0.01 K -- -- <0.01 K -- -- --
<0.01 K <0.01 K <0.01 K -- <0.01 K <0.01 K -- -- <0.01 K -- -- --
<0.02 K 0.17 J,K,B <0.02 K -- <0.02 K 1.38 J,K,B -- -- 0.14 J,K,B -- -- --

0.0014 J,K,B 0.0063 J,K,B 0.0078 J,K,B -- 0.0104 J,K,B 0.0108 J-,K -- -- 0.0066 J,K,B -- -- --
0.01 UB,K <0.01 K 0.01 J,K,B -- <0.01 K 0.01 J,K,B -- -- <0.01 K -- -- --

0.0071 J,K,B 0.0094 J,K,B 0.0155 J,K,B -- 0.0127 J,K,B 0.0247 J,K,B 0.0072 J,K,B -- 0.012 J,K,B -- 0.0171 J,K,B --
0.118 J- 0.12 -- 0.2 0.16 0.16 -- 0.029 -- 0.024 J- -- 0.027

<0.01 UJ,K <0.01 K <0.01 UJ,K -- <0.01 UJ,K <0.01 K -- -- <0.01 UJ,K -- -- --
0.0001 J,K,B 0.0001 UB,K <0.0001 K -- 0.0001 J,K,B 0.0006 J,K,B -- -- <0.0001 K -- -- --
0.0007 J,K,B 0.0008 J,K,B 0.0003 J,K,B -- 0.0003 J,K,B 0.001 J,K,B -- -- 0.0006 J,K,B -- 0.0009 J,K,B --
0.0256 J,K,B 0.0296 J,K,B 0.0135 J,K,B -- 0.0169 J,K,B 0.0452 J,K,B 0.0116 J,K,B -- 0.0067 J,K,B -- 0.0106 J,K,B --

<0.002 K 0.028 J,K,B 0.038 J,K,B -- 0.02 J,K,B 0.099 J,K,B 0.007 J,K,B -- 0.022 J,K,B -- 0.045 J,K,B --



TABLE 4-16
EXCEEDANCE SUMMARY FOR SURFACE WATER  SAMPLES

BALLARD MINE, P4 RI/FS
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Location Identification
Date Collected

Analyte/Methods (Units) Location Type

Upstream Pond Downstream
Background Screening Screening Screening

Metals (mg/l) Levels Limits Limits Limits
Aluminum 0.272 0.087 0.087 0.087
Arsenic 0.00109 0.01 0.01 0.01
Beryllium 0.002 0.00066 0.00066 0.00066
Boron 0.02 0.0016 0.0016 0.0016
Cadmium 0.0001 0.0013 0.0006 0.0008
Chromium, Total 0.00284 0.000031 0.000031 0.000031
Cobalt 0.01 0.0047 0.0047 0.0047
Copper 0.01 0.037 0.011 0.019
Iron 0.112 0.16 0.16 0.16
Manganese 0.0552 0.05 0.05 0.05
Molybdenum 0.01 0.078 0.078 0.078
Nickel 0.0027 0.168 0.052 0.086
Selenium 0.000772 0.005 0.005 0.005
Silver 0.01 0.0374 0.0034 0.0097
Thallium 0.00015 0.00024 0.00024 0.00024
Uranium 0.00118 0.0026 0.0026 0.0026
Vanadium 0.00491 0.02 0.02 0.02
Zinc 0.0147 0.38 0.12 0.2  

mg/l milligrams per liter.
Bold Bolded result indicates positively identified compound.
-- Not scheduled.
B Analyte detected in an associated blank.
J Data are estimated due to associated quality control data. Bias unknown.
J+ Data are estimated due to associated quality control data. Potenital high bias.
J- Data are estimated due to associated quality control data. Potenital low bias.
K Serial dilutions not performed for samples analyzed by this method. (E200.7,E200.8)
UB Analyte considered not detected based on associated blank data.
UK Analyte is considered not detected based on data validation.

Shaded result indicates both background level and screening limit exceeded.
Method detection limit for non-detected value is greater than screening value.

Background Levels were calculated usingthe 95% USL.

MSP059 MSP062 MSP062 MSP062 MSP062 MST050 MST050
5/16/2008 5/12/2004 5/4/2006 5/6/2006 5/8/2008 5/14/2004 5/4/2006

Pond Pond Pond Pond Pond Downstream Downstream

Dissolved Total Dissolved Total Dissolved Total Dissolved Total Dissolved Total Dissolved Total
0.34 J,K,B 5.73 J,K,B -- -- <0.03 K -- 0.11 J+,K,B 0.38 J,K,B -- -- <0.03 K --
0.002 J,K,B 0.0076 J,K,B -- -- 0.0055 J,K,B -- 0.001 J,K,B 0.0017 J,K,B -- -- 0.0012 J,K,B --

<0.002 K <0.002 K -- -- <0.002 K -- <0.002 K <0.002 K -- -- <0.002 K --
0.03 J,K,B 0.03 J,K,B -- -- -- -- 0.03 J,K,B 0.03 J,K,B -- -- -- --

0.0008 J,K,B 0.0034 J,K,B 0.0021 J,K,B -- 0.0016 J,K,B -- 0.0017 J,K,B 0.0032 J,K,B <0.0001 K -- <0.0001 K --
0.0089 J,K,B 0.0574 J,K,B -- -- 0.0006 J,K,B -- 0.0031 J,K,B 0.0088 J,K,B -- -- 0.0001 J,K,B --

<0.01 K <0.01 K -- -- <0.01 K -- <0.01 K <0.01 K -- -- <0.01 K --
<0.01 K 0.01 J,K,B -- -- <0.01 K -- <0.01 K <0.01 K -- -- <0.01 K --

0.17 J,K,B 5.42 J,K,B -- -- <0.02 K -- 0.06 J,K,B 0.44 J,K,B -- -- <0.02 K --
0.0092 J,K,B 0.0245 J,K,B -- -- 0.0137 J,K,B -- 0.0309 J,K,B 0.036 J,K,B -- -- 0.0152 J,K,B --

<0.01 K <0.01 K -- -- 0.01 J,K,B -- <0.01 K <0.01 K -- -- <0.01 K --
0.0086 J,K,B 0.0413 J,K,B 0.015 J,K,B -- 0.0088 J,K,B -- 0.0049 J,K,B 0.007 J,K,B 0.0019 J,K,B -- 0.0013 J,K,B --

0.014 J- 0.018 J- -- 0.002 J,B -- 0.001 J-,B <0.001 <0.001 -- <0.001 -- <0.001
<0.01 K <0.01 K -- -- <0.01 UJ,K -- <0.01 UJ,K <0.01 K -- -- <0.01 UJ,K --

<0.0001 K 0.0004 UB,K -- -- 0.0002 J,K,B -- 0.0001 J,K,B 0.0007 J,K,B -- -- <0.0001 K --
0.0003 J,K,B 0.0016 J,K,B -- -- 0.0008 J,K,B -- 0.0002 J,K,B 0.0004 J,K,B -- -- 0.0004 J,K,B --
0.008 J,K,B 0.0392 J,K,B 0.0062 J,K,B -- 0.0036 J,K,B -- 0.0028 J,K,B 0.0074 J,K,B 0.0169 J,K,B -- 0.0016 J,K,B --
0.021 J,K,B 0.189 J,K,B 0.02 J,K,B -- 0.018 J,K,B -- 0.011 J,K,B 0.042 J,K,B <0.002 K -- 0.003 J,K,B --



TABLE 4-16
EXCEEDANCE SUMMARY FOR SURFACE WATER  SAMPLES

BALLARD MINE, P4 RI/FS
(Page 22 of 38)

Location Identification
Date Collected

Analyte/Methods (Units) Location Type

Upstream Pond Downstream
Background Screening Screening Screening

Metals (mg/l) Levels Limits Limits Limits
Aluminum 0.272 0.087 0.087 0.087
Arsenic 0.00109 0.01 0.01 0.01
Beryllium 0.002 0.00066 0.00066 0.00066
Boron 0.02 0.0016 0.0016 0.0016
Cadmium 0.0001 0.0013 0.0006 0.0008
Chromium, Total 0.00284 0.000031 0.000031 0.000031
Cobalt 0.01 0.0047 0.0047 0.0047
Copper 0.01 0.037 0.011 0.019
Iron 0.112 0.16 0.16 0.16
Manganese 0.0552 0.05 0.05 0.05
Molybdenum 0.01 0.078 0.078 0.078
Nickel 0.0027 0.168 0.052 0.086
Selenium 0.000772 0.005 0.005 0.005
Silver 0.01 0.0374 0.0034 0.0097
Thallium 0.00015 0.00024 0.00024 0.00024
Uranium 0.00118 0.0026 0.0026 0.0026
Vanadium 0.00491 0.02 0.02 0.02
Zinc 0.0147 0.38 0.12 0.2  

mg/l milligrams per liter.
Bold Bolded result indicates positively identified compound.
-- Not scheduled.
B Analyte detected in an associated blank.
J Data are estimated due to associated quality control data. Bias unknown.
J+ Data are estimated due to associated quality control data. Potenital high bias.
J- Data are estimated due to associated quality control data. Potenital low bias.
K Serial dilutions not performed for samples analyzed by this method. (E200.7,E200.8)
UB Analyte considered not detected based on associated blank data.
UK Analyte is considered not detected based on data validation.

Shaded result indicates both background level and screening limit exceeded.
Method detection limit for non-detected value is greater than screening value.

Background Levels were calculated usingthe 95% USL.

MST050 MST050 MST050 MST050 MST050 MST050
5/14/2007 9/8/2007 5/9/2008 9/17/2008 5/4/2009 5/14/2010

Downstream Downstream Downstream Downstream Downstream Downstream

Dissolved Total Dissolved Total Dissolved Total Dissolved Total Dissolved Total Dissolved Total
-- 0.44 J,K,B -- 1.53 J,K,B -- 0.1 UB,K <0.05 -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- --

<0.0001 UJ,K -- <0.0001 K -- <0.0001 K -- <0.000125 -- <0.000125 -- <0.0003 --
<0.0001 UJ,K -- <0.0001 K -- <0.0001 K -- 0.00149 F -- -- -- -- --

-- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- 0.0406 F -- 0.0659 F,B -- 0.0901 J --
-- -- -- -- -- -- 0.374 -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- --

0.0016 J,K,B -- 0.0092 J,K,B -- 0.0042 J,K,B -- 0.0101 -- -- -- -- --
-- <0.001 -- <0.001 -- <0.001 -- 0.00253 -- 0.00249 J -- <0.0005
-- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- --

0.0007 J,K -- 0.0058 J,K,B -- 0.0006 J,K,B -- -- -- -- -- -- --
0.0017 J,K -- 0.0061 J,K,B -- <0.0002 K -- <0.005 -- <0.005 -- <0.005 --
0.002 J,K,B -- <0.002 K -- 0.004 J,K,B -- 0.0183 F -- -- -- -- --
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EXCEEDANCE SUMMARY FOR SURFACE WATER  SAMPLES

BALLARD MINE, P4 RI/FS
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Location Identification
Date Collected

Analyte/Methods (Units) Location Type

Upstream Pond Downstream
Background Screening Screening Screening

Metals (mg/l) Levels Limits Limits Limits
Aluminum 0.272 0.087 0.087 0.087
Arsenic 0.00109 0.01 0.01 0.01
Beryllium 0.002 0.00066 0.00066 0.00066
Boron 0.02 0.0016 0.0016 0.0016
Cadmium 0.0001 0.0013 0.0006 0.0008
Chromium, Total 0.00284 0.000031 0.000031 0.000031
Cobalt 0.01 0.0047 0.0047 0.0047
Copper 0.01 0.037 0.011 0.019
Iron 0.112 0.16 0.16 0.16
Manganese 0.0552 0.05 0.05 0.05
Molybdenum 0.01 0.078 0.078 0.078
Nickel 0.0027 0.168 0.052 0.086
Selenium 0.000772 0.005 0.005 0.005
Silver 0.01 0.0374 0.0034 0.0097
Thallium 0.00015 0.00024 0.00024 0.00024
Uranium 0.00118 0.0026 0.0026 0.0026
Vanadium 0.00491 0.02 0.02 0.02
Zinc 0.0147 0.38 0.12 0.2  

mg/l milligrams per liter.
Bold Bolded result indicates positively identified compound.
-- Not scheduled.
B Analyte detected in an associated blank.
J Data are estimated due to associated quality control data. Bias unknown.
J+ Data are estimated due to associated quality control data. Potenital high bias.
J- Data are estimated due to associated quality control data. Potenital low bias.
K Serial dilutions not performed for samples analyzed by this method. (E200.7,E200.8)
UB Analyte considered not detected based on associated blank data.
UK Analyte is considered not detected based on data validation.

Shaded result indicates both background level and screening limit exceeded.
Method detection limit for non-detected value is greater than screening value.

Background Levels were calculated usingthe 95% USL.

MST050 MST066 MST066 MST066 MST066 MST066
5/10/2012 5/18/2004 5/10/2006 5/14/2007 9/14/2007 5/9/2008

Downstream Downstream Downstream Downstream Downstream Downstream

Dissolved Total Dissolved Total Dissolved Total Dissolved Total Dissolved Total Dissolved Total
-- -- -- -- <0.03 K -- -- 0.15 UB,K -- 1.59 J,K,B -- 0.07 UB,K
-- -- -- -- 0.0014 UB,K -- -- -- -- -- -- --
-- -- -- -- <0.002 K -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- --

<0.0006 -- <0.0002 K -- <0.0001 K <0.0001 K <0.0001 UJ,K -- <0.0001 K -- <0.0001 K --
-- -- 0.0004 UB,K -- 0.0004 J,K,B 0.0005 UB,K <0.0001 UJ,K -- <0.0001 K -- <0.0001 K --
-- -- -- -- <0.01 K -- -- -- -- -- -- --
-- -- -- -- <0.01 K -- -- -- -- -- -- --
-- -- -- -- <0.02 K -- -- -- -- -- -- --
-- -- -- -- 0.0279 J,K,B -- -- -- -- -- -- --
-- -- -- -- <0.01 K -- -- -- -- -- -- --
-- -- 0.0048 J,K,B -- 0.0008 J,K,B 0.0009 J,K,B 0.0008 J,K,B -- 0.0052 J,K,B -- 0.0022 J,K,B --
-- 0.0012 0.002 J,B 0.001 J,B 0.048 0.045 -- 0.023 -- <0.001 -- 0.019
-- -- -- -- <0.01 K -- -- -- -- -- -- --
-- -- -- -- <0.0001 K -- -- -- -- -- -- --
-- -- -- -- 0.0015 J,K,B -- 0.0007 J,K -- 0.0104 J,K,B -- 0.0009 J,K,B --

<0.01 -- 0.0044 J,K,B -- 0.0059 J,K,B 0.0059 J,K,B 0.0063 J,K -- 0.0108 J,K,B -- <0.0002 K --
-- -- 0.012 J,K,B -- 0.004 J,K,B 0.004 J,K,B 0.006 J,K,B -- <0.002 K -- <0.002 K --



TABLE 4-16
EXCEEDANCE SUMMARY FOR SURFACE WATER  SAMPLES

BALLARD MINE, P4 RI/FS
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Location Identification
Date Collected

Analyte/Methods (Units) Location Type

Upstream Pond Downstream
Background Screening Screening Screening

Metals (mg/l) Levels Limits Limits Limits
Aluminum 0.272 0.087 0.087 0.087
Arsenic 0.00109 0.01 0.01 0.01
Beryllium 0.002 0.00066 0.00066 0.00066
Boron 0.02 0.0016 0.0016 0.0016
Cadmium 0.0001 0.0013 0.0006 0.0008
Chromium, Total 0.00284 0.000031 0.000031 0.000031
Cobalt 0.01 0.0047 0.0047 0.0047
Copper 0.01 0.037 0.011 0.019
Iron 0.112 0.16 0.16 0.16
Manganese 0.0552 0.05 0.05 0.05
Molybdenum 0.01 0.078 0.078 0.078
Nickel 0.0027 0.168 0.052 0.086
Selenium 0.000772 0.005 0.005 0.005
Silver 0.01 0.0374 0.0034 0.0097
Thallium 0.00015 0.00024 0.00024 0.00024
Uranium 0.00118 0.0026 0.0026 0.0026
Vanadium 0.00491 0.02 0.02 0.02
Zinc 0.0147 0.38 0.12 0.2  

mg/l milligrams per liter.
Bold Bolded result indicates positively identified compound.
-- Not scheduled.
B Analyte detected in an associated blank.
J Data are estimated due to associated quality control data. Bias unknown.
J+ Data are estimated due to associated quality control data. Potenital high bias.
J- Data are estimated due to associated quality control data. Potenital low bias.
K Serial dilutions not performed for samples analyzed by this method. (E200.7,E200.8)
UB Analyte considered not detected based on associated blank data.
UK Analyte is considered not detected based on data validation.

Shaded result indicates both background level and screening limit exceeded.
Method detection limit for non-detected value is greater than screening value.

Background Levels were calculated usingthe 95% USL.

MST066 MST066 MST066 MST066 Dup MST066 MST066
5/4/2009 5/14/2010 10/3/2010 10/3/2010 10/3/2010 5/12/2012

Downstream Downstream Downstream Downstream Downstream Downstream

Dissolved Total Dissolved Total Dissolved Total Dissolved Total Dissolved Total Dissolved Total
-- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- 0.0151 -- 0.0148 -- 0.01495 -- -- --
-- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- 0.0288 -- 0.0284 -- 0.0286 -- -- --

<0.000125 -- <0.0003 -- 0.000026 J -- 0.000044 -- 0.000035 J -- <0.0012 D --
-- -- -- -- 0.00097 -- 0.00131 -- 0.00114 -- -- --
-- -- -- -- 0.0075 -- 0.00376 -- 0.00563 -- -- --
-- -- -- -- 0.00064 -- 0.00077 -- 0.000705 -- -- --

0.0287 F,B -- 0.155 -- -- -- -- -- -- -- -- --
-- -- -- -- 2.64 -- 2.62 -- 2.63 -- -- --
-- -- -- -- 0.0011 J -- 0.0007 J -- 0.0009 J -- -- --
-- -- -- -- 0.00845 -- 0.00806 -- 0.008255 -- -- --
-- 0.0524 J -- 0.0146 -- 0.0077 J+ -- 0.0065 J+ -- 0.0071 J+ -- 0.0257 D
-- -- -- -- <0.000008 -- <0.000008 -- <0.000008 -- -- --
-- -- -- -- <0.000004 -- 0.000039 J -- 0.000039 J -- -- --
-- -- -- -- 0.00427 -- 0.0043 -- 0.004285 -- -- --

<0.005 -- <0.005 -- 0.00353 -- 0.00447 -- 0.004 -- 0.00725 F --
-- -- -- -- 0.0014 J -- 0.0029 -- 0.00215 J -- -- --
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Location Identification
Date Collected

Analyte/Methods (Units) Location Type

Upstream Pond Downstream
Background Screening Screening Screening

Metals (mg/l) Levels Limits Limits Limits
Aluminum 0.272 0.087 0.087 0.087
Arsenic 0.00109 0.01 0.01 0.01
Beryllium 0.002 0.00066 0.00066 0.00066
Boron 0.02 0.0016 0.0016 0.0016
Cadmium 0.0001 0.0013 0.0006 0.0008
Chromium, Total 0.00284 0.000031 0.000031 0.000031
Cobalt 0.01 0.0047 0.0047 0.0047
Copper 0.01 0.037 0.011 0.019
Iron 0.112 0.16 0.16 0.16
Manganese 0.0552 0.05 0.05 0.05
Molybdenum 0.01 0.078 0.078 0.078
Nickel 0.0027 0.168 0.052 0.086
Selenium 0.000772 0.005 0.005 0.005
Silver 0.01 0.0374 0.0034 0.0097
Thallium 0.00015 0.00024 0.00024 0.00024
Uranium 0.00118 0.0026 0.0026 0.0026
Vanadium 0.00491 0.02 0.02 0.02
Zinc 0.0147 0.38 0.12 0.2  

mg/l milligrams per liter.
Bold Bolded result indicates positively identified compound.
-- Not scheduled.
B Analyte detected in an associated blank.
J Data are estimated due to associated quality control data. Bias unknown.
J+ Data are estimated due to associated quality control data. Potenital high bias.
J- Data are estimated due to associated quality control data. Potenital low bias.
K Serial dilutions not performed for samples analyzed by this method. (E200.7,E200.8)
UB Analyte considered not detected based on associated blank data.
UK Analyte is considered not detected based on data validation.

Shaded result indicates both background level and screening limit exceeded.
Method detection limit for non-detected value is greater than screening value.

Background Levels were calculated usingthe 95% USL.

MST067 MST067 MST067 MST067 MST067 MST067
5/11/2004 5/2/2006 5/9/2007 5/7/2008 5/4/2009 5/14/2010
UpStream UpStream UpStream UpStream UpStream UpStream

Dissolved Total Dissolved Total Dissolved Total Dissolved Total Dissolved Total Dissolved Total
-- -- <0.03 K -- -- 0.36 J,K,B 0.07 J,K,B 0.3 J-,B,K -- -- -- --
-- -- 0.0019 J,K,B -- -- -- 0.0204 J,K,B 0.0209 J,K,B -- -- -- --
-- -- <0.002 K -- -- -- <0.002 K <0.01 K -- -- -- --
-- -- -- -- -- -- 0.04 J,K,B 0.08 UB,K -- -- -- --

0.0013 J,K,B -- 0.0044 J,K,B 0.0046 J,K,B 0.0014 J,K,B -- 0.0016 J,K,B 0.0018 J,K,B 0.00231 -- 0.000399 J --
0.0006 J,K,B -- 0.0009 J,K,B 0.0008 J,K,B 0.0001 UB,K -- <0.0001 K 0.0001 J,K,B -- -- -- --

-- -- <0.01 K -- -- -- <0.01 K <0.05 K -- -- -- --
-- -- <0.01 K -- -- -- <0.01 K <0.05 K -- -- -- --
-- -- <0.02 K -- -- -- <0.02 K <0.1 K <0.025 -- <0.025 --
-- -- 0.0125 J,K,B -- -- -- 0.0513 J,K,B 0.0544 J,K,B -- -- -- --
-- -- 0.02 J,K,B -- -- -- 0.03 J,K,B <0.05 K -- -- -- --

0.0125 J,K,B -- 0.0171 J,K,B 0.0167 J,K,B 0.008 J,K,B -- 0.0128 J,K,B 0.0105 J,K,B -- -- -- --
0.01 0.029 0.47 J- 0.56 -- 0.022 0.44 0.41 -- 0.867 J -- 0.099

-- -- <0.01 K -- -- -- <0.01 UJ,K <0.05 K -- -- -- --
-- -- 0.0001 J,K,B -- -- -- <0.0001 K 0.0002 UB,K -- -- -- --
-- -- 0.0205 J+,K -- 0.0072 J,K,B -- 0.0167 J,K,B 0.0187 J,K,B -- -- -- --

0.00841 J,K,B -- 0.0238 J,K,B 0.0246 J,K,B 0.0113 J,K,B -- 0.0263 J,K,B 0.0257 J,K,B 0.0233 -- 0.00877 J --
0.027 J,K,B -- 0.116 J,K,B 0.105 J,K,B 0.029 J,K,B -- 0.035 J,K,B 0.036 J,K,B -- -- -- --



TABLE 4-16
EXCEEDANCE SUMMARY FOR SURFACE WATER  SAMPLES

BALLARD MINE, P4 RI/FS
(Page 26 of 38)

Location Identification
Date Collected

Analyte/Methods (Units) Location Type

Upstream Pond Downstream
Background Screening Screening Screening

Metals (mg/l) Levels Limits Limits Limits
Aluminum 0.272 0.087 0.087 0.087
Arsenic 0.00109 0.01 0.01 0.01
Beryllium 0.002 0.00066 0.00066 0.00066
Boron 0.02 0.0016 0.0016 0.0016
Cadmium 0.0001 0.0013 0.0006 0.0008
Chromium, Total 0.00284 0.000031 0.000031 0.000031
Cobalt 0.01 0.0047 0.0047 0.0047
Copper 0.01 0.037 0.011 0.019
Iron 0.112 0.16 0.16 0.16
Manganese 0.0552 0.05 0.05 0.05
Molybdenum 0.01 0.078 0.078 0.078
Nickel 0.0027 0.168 0.052 0.086
Selenium 0.000772 0.005 0.005 0.005
Silver 0.01 0.0374 0.0034 0.0097
Thallium 0.00015 0.00024 0.00024 0.00024
Uranium 0.00118 0.0026 0.0026 0.0026
Vanadium 0.00491 0.02 0.02 0.02
Zinc 0.0147 0.38 0.12 0.2  

mg/l milligrams per liter.
Bold Bolded result indicates positively identified compound.
-- Not scheduled.
B Analyte detected in an associated blank.
J Data are estimated due to associated quality control data. Bias unknown.
J+ Data are estimated due to associated quality control data. Potenital high bias.
J- Data are estimated due to associated quality control data. Potenital low bias.
K Serial dilutions not performed for samples analyzed by this method. (E200.7,E200.8)
UB Analyte considered not detected based on associated blank data.
UK Analyte is considered not detected based on data validation.

Shaded result indicates both background level and screening limit exceeded.
Method detection limit for non-detected value is greater than screening value.

Background Levels were calculated usingthe 95% USL.

MST067 MST068 MST068 MST069 MST069 MST069
5/11/2012 5/10/2006 5/7/2008 5/10/2004 9/8/2004 5/8/2006
UpStream UpStream UpStream UpStream UpStream UpStream

Dissolved Total Dissolved Total Dissolved Total Dissolved Total Dissolved Total Dissolved Total
-- -- <0.03 K -- 0.04 J,K,B 0.07 J-,B,K -- -- -- -- <0.03 K --
-- -- 0.0014 UB,K -- 0.0219 J,K,B 0.0229 J,K,B -- -- -- -- 0.0012 J,K,B --
-- -- <0.002 K -- <0.002 K <0.002 K -- -- -- -- <0.002 K --
-- -- -- -- 0.04 J,K,B 0.05 B,K -- -- -- -- -- --

<0.0012 D -- 0.0018 J,K,B 0.0027 J,K,B 0.0012 J,K,B 0.0015 J,K,B 0.0001 J,K,B -- <0.0001 K -- 0.0002 J,K,B 0.0002 J,K,B
-- -- 0.0012 J,K,B 0.0012 J,K,B 0.0004 UB,K 0.0014 J,K,B 0.0007 J,K,B -- 0.0002 J-,B,K -- 0.0006 J,K,B 0.0008 J,K,B
-- -- <0.01 K -- <0.01 K <0.01 K -- -- -- -- <0.01 K --
-- -- <0.01 K -- <0.01 K <0.01 K -- -- -- -- <0.01 K --
-- -- <0.02 K -- <0.02 K <0.02 K -- -- -- -- <0.02 K --
-- -- 0.031 J,K,B -- 0.0061 J,K,B 0.0053 J,K,B -- -- -- -- 0.0199 J,K,B --
-- -- 0.16 J,K,B -- 0.15 J,K,B 0.15 J,K,B -- -- -- -- <0.01 K --
-- -- 0.0243 J,K,B 0.0228 J,K,B 0.0146 J,K,B 0.0135 J,K,B 0.0251 J,K,B -- 0.037 J,K,B -- 0.0098 J,K,B 0.0095 J,K,B
-- 0.681 D 0.7 0.78 0.49 0.48 0.64 0.6 0.49 0.48 0.41 0.001 J,B
-- -- <0.01 K -- <0.01 UJ,K <0.01 K -- -- -- -- <0.01 K --
-- -- 0.0002 J,K,B -- <0.0001 K 0.0006 B,K -- -- -- -- <0.0001 K --
-- -- 0.0268 J,K,B -- 0.0084 J,K,B 0.0094 J,K,B -- -- -- -- 0.017 J,K,B --

0.0177 -- 0.0229 J,K,B 0.0214 J,K,B 0.043 J,K,B 0.0404 J,K,B 0.00114 J,K,B -- 0.00111 J,K,B -- 0.0023 J,K,B 0.0012 J,K,B
-- -- 0.044 J,K,B 0.045 J,K,B 0.029 J,K,B 0.034 J,K,B 0.009 J,K,B -- 0.011 J,K,B -- 0.019 J,K,B 0.016 J,K,B



TABLE 4-16
EXCEEDANCE SUMMARY FOR SURFACE WATER  SAMPLES

BALLARD MINE, P4 RI/FS
(Page 27 of 38)

Location Identification
Date Collected

Analyte/Methods (Units) Location Type

Upstream Pond Downstream
Background Screening Screening Screening

Metals (mg/l) Levels Limits Limits Limits
Aluminum 0.272 0.087 0.087 0.087
Arsenic 0.00109 0.01 0.01 0.01
Beryllium 0.002 0.00066 0.00066 0.00066
Boron 0.02 0.0016 0.0016 0.0016
Cadmium 0.0001 0.0013 0.0006 0.0008
Chromium, Total 0.00284 0.000031 0.000031 0.000031
Cobalt 0.01 0.0047 0.0047 0.0047
Copper 0.01 0.037 0.011 0.019
Iron 0.112 0.16 0.16 0.16
Manganese 0.0552 0.05 0.05 0.05
Molybdenum 0.01 0.078 0.078 0.078
Nickel 0.0027 0.168 0.052 0.086
Selenium 0.000772 0.005 0.005 0.005
Silver 0.01 0.0374 0.0034 0.0097
Thallium 0.00015 0.00024 0.00024 0.00024
Uranium 0.00118 0.0026 0.0026 0.0026
Vanadium 0.00491 0.02 0.02 0.02
Zinc 0.0147 0.38 0.12 0.2  

mg/l milligrams per liter.
Bold Bolded result indicates positively identified compound.
-- Not scheduled.
B Analyte detected in an associated blank.
J Data are estimated due to associated quality control data. Bias unknown.
J+ Data are estimated due to associated quality control data. Potenital high bias.
J- Data are estimated due to associated quality control data. Potenital low bias.
K Serial dilutions not performed for samples analyzed by this method. (E200.7,E200.8)
UB Analyte considered not detected based on associated blank data.
UK Analyte is considered not detected based on data validation.

Shaded result indicates both background level and screening limit exceeded.
Method detection limit for non-detected value is greater than screening value.

Background Levels were calculated usingthe 95% USL.

MST069 Dup MST069 Trip MST069 Average MST069 MST069 MST069
5/8/2006 5/8/2006 5/8/2006 5/9/2007 9/13/2007 5/7/2008

UpStream UpStream UpStream UpStream UpStream UpStream

Dissolved Total Dissolved Total Dissolved Total Dissolved Total Dissolved Total Dissolved Total
<0.03 K -- <0.03 K -- <0.03 K -- -- 0.28 J,K,B <0.06 K 0.17 UB,K 0.04 J+,K,B 0.15 J-,B,K

0.0011 J,K,B -- 0.0011 J,K,B -- 0.00113 J,K,B -- -- -- 0.028 J,K,B 0.0289 J,K,B 0.0362 J,K,B 0.0398 J,K,B
<0.002 K -- <0.002 K -- <0.002 K -- -- -- <0.004 K <0.002 K <0.002 K <0.002 K

-- -- -- -- -- -- -- -- 0.04 J,K,B 0.29 J,K,B 0.04 J,K,B 0.04 UB,K
0.0002 J,K,B 0.0003 J,K,B 0.0002 J,K,B 0.0002 J,K,B 0.0002 J,K,B 0.00023 J,K,B 0.0004 J,K,B -- <0.0002 K 0.0004 J,K,B 0.0005 J,K,B 0.001 J,K,B
0.0006 J,K,B 0.0006 J,K,B 0.0005 J,K,B 0.0005 J,K,B 0.00057 J,K,B 0.00063 J,K,B 0.0008 B,K -- <0.0002 K 0.0006 J,K,B <0.0001 K 0.0003 J,K,B

<0.01 K -- <0.01 K -- <0.01 K -- -- -- <0.02 K <0.01 K <0.01 K <0.01 K
<0.01 K -- <0.01 K -- <0.01 K -- -- -- <0.02 K <0.01 K <0.01 K <0.01 K
<0.02 K -- <0.02 K -- <0.02 K -- -- -- <0.04 K 0.1 B,K <0.02 K 0.04 J-,B,K

0.016 J,K,B -- 0.0157 J,K,B -- 0.0172 J,K,B -- -- -- 0.014 J,K,B 0.0149 J,K,B 0.0084 J,K,B 0.006 J,K,B
<0.01 K -- <0.01 K -- <0.01 K -- -- -- <0.02 K <0.01 K 0.01 J,K,B 0.01 J,K,B

0.0093 J,K,B 0.0089 J,K,B 0.0092 J,K,B 0.0088 J,K,B 0.00943 J,K,B 0.00907 J,K,B 0.0238 J,K,B -- 0.029 J,K,B 0.0286 J,K,B 0.029 J,K,B 0.0244 J,K,B
0.41 0.35 0.38 0.36 0.4 0.237 J,B -- 1.05 0.75 0.034 0.92 0.87

<0.01 K -- <0.01 K -- <0.01 K -- -- -- <0.02 K <0.01 K <0.01 UJ,K <0.01 K
<0.0001 K -- <0.0001 K -- <0.0001 K -- -- -- 0.0003 UB,K 0.0002 J,K,B <0.0001 K 0.0002 UB,K

0.0166 J,K,B -- 0.0169 J,K,B -- 0.01683 J,K,B -- 0.0538 J,K,B -- 0.0599 J,K,B 0.0685 J,K,B 0.035 J,K,B 0.038 J,K,B
0.0022 J,K,B 0.001 J,K,B 0.0022 J,K,B 0.0009 J,K,B 0.00223 J,K,B 0.00103 J,K,B 0.0014 J,K,B -- 0.002 J,K,B 0.0019 J,K,B 0.0011 J,K,B 0.0008 UB,K
0.016 J,K,B 0.015 J,K,B 0.015 J,K,B 0.015 J,K,B 0.0167 J,K,B 0.0153 J,K,B 0.015 J,K,B -- 0.015 J,K,B 0.02 J,K,B 0.03 J,K,B 0.032 J,K,B



TABLE 4-16
EXCEEDANCE SUMMARY FOR SURFACE WATER  SAMPLES

BALLARD MINE, P4 RI/FS
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Location Identification
Date Collected

Analyte/Methods (Units) Location Type

Upstream Pond Downstream
Background Screening Screening Screening

Metals (mg/l) Levels Limits Limits Limits
Aluminum 0.272 0.087 0.087 0.087
Arsenic 0.00109 0.01 0.01 0.01
Beryllium 0.002 0.00066 0.00066 0.00066
Boron 0.02 0.0016 0.0016 0.0016
Cadmium 0.0001 0.0013 0.0006 0.0008
Chromium, Total 0.00284 0.000031 0.000031 0.000031
Cobalt 0.01 0.0047 0.0047 0.0047
Copper 0.01 0.037 0.011 0.019
Iron 0.112 0.16 0.16 0.16
Manganese 0.0552 0.05 0.05 0.05
Molybdenum 0.01 0.078 0.078 0.078
Nickel 0.0027 0.168 0.052 0.086
Selenium 0.000772 0.005 0.005 0.005
Silver 0.01 0.0374 0.0034 0.0097
Thallium 0.00015 0.00024 0.00024 0.00024
Uranium 0.00118 0.0026 0.0026 0.0026
Vanadium 0.00491 0.02 0.02 0.02
Zinc 0.0147 0.38 0.12 0.2  

mg/l milligrams per liter.
Bold Bolded result indicates positively identified compound.
-- Not scheduled.
B Analyte detected in an associated blank.
J Data are estimated due to associated quality control data. Bias unknown.
J+ Data are estimated due to associated quality control data. Potenital high bias.
J- Data are estimated due to associated quality control data. Potenital low bias.
K Serial dilutions not performed for samples analyzed by this method. (E200.7,E200.8)
UB Analyte considered not detected based on associated blank data.
UK Analyte is considered not detected based on data validation.

Shaded result indicates both background level and screening limit exceeded.
Method detection limit for non-detected value is greater than screening value.

Background Levels were calculated usingthe 95% USL.

MST069 MST069 MST069 MST069 MST069 MST069
9/16/2008 5/4/2009 5/31/2009 9/21/2009 9/22/2009 5/13/2010
UpStream UpStream UpStream UpStream UpStream UpStream

Dissolved Total Dissolved Total Dissolved Total Dissolved Total Dissolved Total Dissolved Total
<0.05 <0.05 -- -- -- -- -- -- -- -- -- --

-- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- --

<0.00125 <0.00125 0.000777 -- 0.000859 0.00153 0.00155 J -- 0.0014 0.00175 0.000779 --
<0.005 <0.005 -- -- -- -- -- -- -- -- -- --

-- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- --

<0.025 0.0359 F <0.025 -- -- -- <0.025 -- -- -- 0.0989 J --
0.00868 F 0.00621 F -- -- -- -- -- -- -- -- -- --

-- -- -- -- -- -- -- -- -- -- -- --
0.0386 F 0.0382 F -- -- -- -- -- -- -- -- -- --

1.19 1.15 -- 1.2 J -- 1.65 -- 1.31 -- 1.4 -- 2.84
-- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- --

<0.025 <0.025 <0.005 -- -- <0.005 0.0301 -- -- 0.0397 <0.005 --
0.0543 F 0.0595 F -- -- -- -- -- -- -- -- -- --



TABLE 4-16
EXCEEDANCE SUMMARY FOR SURFACE WATER  SAMPLES

BALLARD MINE, P4 RI/FS
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Location Identification
Date Collected

Analyte/Methods (Units) Location Type

Upstream Pond Downstream
Background Screening Screening Screening

Metals (mg/l) Levels Limits Limits Limits
Aluminum 0.272 0.087 0.087 0.087
Arsenic 0.00109 0.01 0.01 0.01
Beryllium 0.002 0.00066 0.00066 0.00066
Boron 0.02 0.0016 0.0016 0.0016
Cadmium 0.0001 0.0013 0.0006 0.0008
Chromium, Total 0.00284 0.000031 0.000031 0.000031
Cobalt 0.01 0.0047 0.0047 0.0047
Copper 0.01 0.037 0.011 0.019
Iron 0.112 0.16 0.16 0.16
Manganese 0.0552 0.05 0.05 0.05
Molybdenum 0.01 0.078 0.078 0.078
Nickel 0.0027 0.168 0.052 0.086
Selenium 0.000772 0.005 0.005 0.005
Silver 0.01 0.0374 0.0034 0.0097
Thallium 0.00015 0.00024 0.00024 0.00024
Uranium 0.00118 0.0026 0.0026 0.0026
Vanadium 0.00491 0.02 0.02 0.02
Zinc 0.0147 0.38 0.12 0.2  

mg/l milligrams per liter.
Bold Bolded result indicates positively identified compound.
-- Not scheduled.
B Analyte detected in an associated blank.
J Data are estimated due to associated quality control data. Bias unknown.
J+ Data are estimated due to associated quality control data. Potenital high bias.
J- Data are estimated due to associated quality control data. Potenital low bias.
K Serial dilutions not performed for samples analyzed by this method. (E200.7,E200.8)
UB Analyte considered not detected based on associated blank data.
UK Analyte is considered not detected based on data validation.

Shaded result indicates both background level and screening limit exceeded.
Method detection limit for non-detected value is greater than screening value.

Background Levels were calculated usingthe 95% USL.

MST069 MST069 MST069 MST069 MST088 MST088 Dup
5/17/2010 9/14/2010 5/8/2012 9/17/2012 5/9/2006 5/9/2006
UpStream UpStream UpStream UpStream Downstream Downstream

Dissolved Total Dissolved Total Dissolved Total Dissolved Total Dissolved Total Dissolved Total
-- -- -- -- -- -- -- -- <0.03 K -- <0.03 K --
-- -- -- -- -- -- -- -- 0.0013 UB,K -- 0.0013 UB,K --
-- -- -- -- -- -- -- -- <0.002 K -- <0.002 K --
-- -- -- -- -- -- -- -- -- -- -- --

0.000816 0.00451 <0.0015 0.00973 J-,B 0.00145 D -- 0.00143 -- <0.0001 K -- <0.0001 K --
-- -- -- -- -- -- -- -- 0.0003 J,K,B -- 0.0003 J,K,B --
-- -- -- -- -- -- -- -- <0.01 K -- <0.01 K --
-- -- -- -- -- -- -- -- <0.01 K -- <0.01 K --
-- -- 0.0584 J -- -- -- -- -- 0.06 J,K,B -- 0.06 J,K,B --
-- -- -- -- -- -- -- -- 0.0213 J,K,B -- 0.0211 J,K,B --
-- -- -- -- -- -- -- -- <0.01 K -- <0.01 K --
-- -- -- -- -- -- -- -- 0.0015 J,K,B -- 0.0015 J,K,B --
-- 1.15 -- 1.17 -- 1.43 J+ -- 1.26 D -- <0.001 -- 0.012
-- -- -- -- -- -- -- -- <0.01 K -- <0.01 K --
-- -- -- -- -- -- -- -- <0.0001 K -- <0.0001 K --
-- -- -- -- -- -- -- -- 0.0006 J,K,B -- 0.0005 J,K,B --
-- <0.005 <0.005 <0.005 <0.01 -- <0.01 -- 0.0014 J,K,B -- 0.0014 J,K,B --
-- -- -- -- -- -- -- -- 0.003 J,K,B -- 0.004 J,K,B --



TABLE 4-16
EXCEEDANCE SUMMARY FOR SURFACE WATER  SAMPLES
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(Page 30 of 38)

Location Identification
Date Collected

Analyte/Methods (Units) Location Type

Upstream Pond Downstream
Background Screening Screening Screening

Metals (mg/l) Levels Limits Limits Limits
Aluminum 0.272 0.087 0.087 0.087
Arsenic 0.00109 0.01 0.01 0.01
Beryllium 0.002 0.00066 0.00066 0.00066
Boron 0.02 0.0016 0.0016 0.0016
Cadmium 0.0001 0.0013 0.0006 0.0008
Chromium, Total 0.00284 0.000031 0.000031 0.000031
Cobalt 0.01 0.0047 0.0047 0.0047
Copper 0.01 0.037 0.011 0.019
Iron 0.112 0.16 0.16 0.16
Manganese 0.0552 0.05 0.05 0.05
Molybdenum 0.01 0.078 0.078 0.078
Nickel 0.0027 0.168 0.052 0.086
Selenium 0.000772 0.005 0.005 0.005
Silver 0.01 0.0374 0.0034 0.0097
Thallium 0.00015 0.00024 0.00024 0.00024
Uranium 0.00118 0.0026 0.0026 0.0026
Vanadium 0.00491 0.02 0.02 0.02
Zinc 0.0147 0.38 0.12 0.2  

mg/l milligrams per liter.
Bold Bolded result indicates positively identified compound.
-- Not scheduled.
B Analyte detected in an associated blank.
J Data are estimated due to associated quality control data. Bias unknown.
J+ Data are estimated due to associated quality control data. Potenital high bias.
J- Data are estimated due to associated quality control data. Potenital low bias.
K Serial dilutions not performed for samples analyzed by this method. (E200.7,E200.8)
UB Analyte considered not detected based on associated blank data.
UK Analyte is considered not detected based on data validation.

Shaded result indicates both background level and screening limit exceeded.
Method detection limit for non-detected value is greater than screening value.

Background Levels were calculated usingthe 95% USL.

MST088 MST088 MST089 MST089 MST089 MST089
5/9/2006 5/9/2008 5/14/2004 5/9/2006 5/8/2007 5/15/2008

Downstream Downstream Downstream Downstream Downstream Downstream

Dissolved Total Dissolved Total Dissolved Total Dissolved Total Dissolved Total Dissolved Total
<0.03 K -- -- 0.18 J,K,B -- -- 0.11 J,K,B -- -- <0.03 K -- 0.07 J-,B,K

0.0013 UB,K -- -- -- -- -- 0.0011 J,K,B -- -- -- -- --
<0.002 K -- -- -- -- -- <0.002 K -- -- -- -- --

-- -- -- -- -- -- -- -- -- -- -- --
<0.0001 K -- 0.0001 J,K,B -- <0.0002 K -- <0.0001 K <0.0001 K <0.0001 K -- <0.0001 K --

0.00027 J,K,B -- <0.0001 K -- 0.0004 J,K,B -- 0.0003 J,K,B 0.0004 J,K,B 0.0003 UB,K -- <0.0001 K --
<0.01 K -- -- -- -- -- <0.01 K -- -- -- -- --
<0.01 K -- -- -- -- -- <0.01 K -- -- -- -- --

0.06 J,K,B -- -- -- -- -- 0.04 J,K,B -- -- -- -- --
0.02233 J,K,B -- -- -- -- -- 0.0162 J,K,B -- -- -- -- --

<0.01 K -- -- -- -- -- <0.01 K -- -- -- -- --
0.0016 J,K,B -- 0.0022 J,K,B -- 0.0038 J,K,B -- 0.0016 J,K,B 0.0015 J,K,B 0.0022 J,K,B -- 0.0025 J,K,B --

-- 0.0115 -- 0.007 <0.001 0.001 J,B 0.027 0.025 -- <0.001 -- 0.004 J,B
<0.01 K -- -- -- -- -- <0.01 K -- -- -- -- --

<0.0001 K -- -- -- -- -- <0.0001 K -- -- -- -- --
0.00053 J,K,B -- 0.0002 J,K,B -- -- -- 0.0007 J,K,B -- 0.0005 J,K,B -- 0.0002 J,K,B --
0.0014 J,K,B -- 0.0023 J,K,B -- 0.0017 J,K,B -- 0.0019 J,K,B 0.0017 J,K,B 0.002 J,K,B -- 0.0028 J,K,B --
0.004 J,K,B -- 0.007 J,K,B -- <0.004 K -- 0.003 J,K,B 0.002 J,K,B <0.002 K -- 0.005 J,K,B --
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EXCEEDANCE SUMMARY FOR SURFACE WATER  SAMPLES
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Location Identification
Date Collected

Analyte/Methods (Units) Location Type

Upstream Pond Downstream
Background Screening Screening Screening

Metals (mg/l) Levels Limits Limits Limits
Aluminum 0.272 0.087 0.087 0.087
Arsenic 0.00109 0.01 0.01 0.01
Beryllium 0.002 0.00066 0.00066 0.00066
Boron 0.02 0.0016 0.0016 0.0016
Cadmium 0.0001 0.0013 0.0006 0.0008
Chromium, Total 0.00284 0.000031 0.000031 0.000031
Cobalt 0.01 0.0047 0.0047 0.0047
Copper 0.01 0.037 0.011 0.019
Iron 0.112 0.16 0.16 0.16
Manganese 0.0552 0.05 0.05 0.05
Molybdenum 0.01 0.078 0.078 0.078
Nickel 0.0027 0.168 0.052 0.086
Selenium 0.000772 0.005 0.005 0.005
Silver 0.01 0.0374 0.0034 0.0097
Thallium 0.00015 0.00024 0.00024 0.00024
Uranium 0.00118 0.0026 0.0026 0.0026
Vanadium 0.00491 0.02 0.02 0.02
Zinc 0.0147 0.38 0.12 0.2  

mg/l milligrams per liter.
Bold Bolded result indicates positively identified compound.
-- Not scheduled.
B Analyte detected in an associated blank.
J Data are estimated due to associated quality control data. Bias unknown.
J+ Data are estimated due to associated quality control data. Potenital high bias.
J- Data are estimated due to associated quality control data. Potenital low bias.
K Serial dilutions not performed for samples analyzed by this method. (E200.7,E200.8)
UB Analyte considered not detected based on associated blank data.
UK Analyte is considered not detected based on data validation.

Shaded result indicates both background level and screening limit exceeded.
Method detection limit for non-detected value is greater than screening value.

Background Levels were calculated usingthe 95% USL.

MST089 MST089 MST089 MST090 MST090 MST090
5/6/2009 5/13/2010 5/11/2012 5/14/2004 5/8/2007 5/15/2008

Downstream Downstream Downstream Downstream Downstream Downstream

Dissolved Total Dissolved Total Dissolved Total Dissolved Total Dissolved Total Dissolved Total
-- -- -- -- -- -- -- -- -- <0.03 K -- 0.08 J,K,B
-- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- --

<0.000125 -- <0.0003 -- <0.0012 D -- <0.0005 K -- <0.0001 K -- <0.0001 K --
-- -- -- -- -- -- -- -- 0.0002 UB,K -- <0.0001 K --
-- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- --

0.0388 F -- 0.0678 J -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- 0.001 J,K,B -- 0.0011 J,K,B -- 0.0027 J,K,B --
-- 0.0361 J -- 0.000758 J -- 0.00165 F,D -- 0.001 J,B -- <0.001 -- <0.001
-- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- <0.0001 K -- <0.0001 K --

<0.005 -- <0.005 -- 0.00697 F -- 0.0029 J,K,B -- 0.0007 J,K,B -- 0.0009 J,K,B --
-- -- -- -- -- -- <0.01 K -- <0.002 K -- 0.004 J,K,B --



TABLE 4-16
EXCEEDANCE SUMMARY FOR SURFACE WATER  SAMPLES

BALLARD MINE, P4 RI/FS
(Page 32 of 38)

Location Identification
Date Collected

Analyte/Methods (Units) Location Type

Upstream Pond Downstream
Background Screening Screening Screening

Metals (mg/l) Levels Limits Limits Limits
Aluminum 0.272 0.087 0.087 0.087
Arsenic 0.00109 0.01 0.01 0.01
Beryllium 0.002 0.00066 0.00066 0.00066
Boron 0.02 0.0016 0.0016 0.0016
Cadmium 0.0001 0.0013 0.0006 0.0008
Chromium, Total 0.00284 0.000031 0.000031 0.000031
Cobalt 0.01 0.0047 0.0047 0.0047
Copper 0.01 0.037 0.011 0.019
Iron 0.112 0.16 0.16 0.16
Manganese 0.0552 0.05 0.05 0.05
Molybdenum 0.01 0.078 0.078 0.078
Nickel 0.0027 0.168 0.052 0.086
Selenium 0.000772 0.005 0.005 0.005
Silver 0.01 0.0374 0.0034 0.0097
Thallium 0.00015 0.00024 0.00024 0.00024
Uranium 0.00118 0.0026 0.0026 0.0026
Vanadium 0.00491 0.02 0.02 0.02
Zinc 0.0147 0.38 0.12 0.2  

mg/l milligrams per liter.
Bold Bolded result indicates positively identified compound.
-- Not scheduled.
B Analyte detected in an associated blank.
J Data are estimated due to associated quality control data. Bias unknown.
J+ Data are estimated due to associated quality control data. Potenital high bias.
J- Data are estimated due to associated quality control data. Potenital low bias.
K Serial dilutions not performed for samples analyzed by this method. (E200.7,E200.8)
UB Analyte considered not detected based on associated blank data.
UK Analyte is considered not detected based on data validation.

Shaded result indicates both background level and screening limit exceeded.
Method detection limit for non-detected value is greater than screening value.

Background Levels were calculated usingthe 95% USL.

MST090 MST090 MST090 MST092 MST092 MST092
5/6/2009 5/13/2010 5/11/2012 5/14/2004 5/9/2006 5/8/2007

Downstream Downstream Downstream Downstream Downstream Downstream

Dissolved Total Dissolved Total Dissolved Total Dissolved Total Dissolved Total Dissolved Total
-- -- -- -- -- -- -- -- 0.03 J,K,B -- -- <0.03 K
-- -- -- -- -- -- -- -- 0.001 J,K,B -- -- --
-- -- -- -- -- -- -- -- <0.002 K -- -- --
-- -- -- -- -- -- -- -- -- -- -- --

<0.000125 -- <0.0003 -- <0.0012 D -- <0.0005 K -- <0.0001 K -- <0.0001 K --
-- -- -- -- -- -- -- -- 0.0004 J,K,B -- 0.0002 UB,K --
-- -- -- -- -- -- -- -- <0.01 K -- -- --
-- -- -- -- -- -- -- -- <0.01 K -- -- --

0.0366 F -- 0.0598 J -- -- -- -- -- 0.04 J,K,B -- -- --
-- -- -- -- -- -- -- -- 0.0252 J,K,B -- -- --
-- -- -- -- -- -- -- -- <0.01 K -- -- --
-- -- -- -- -- -- 0.009 J,K,B -- 0.0034 J,K,B -- 0.0014 J,K,B --
-- <0.0005 UJ -- <0.0005 -- <0.002 D -- 0.006 -- 0.044 -- <0.001
-- -- -- -- -- -- -- -- <0.01 K -- -- --
-- -- -- -- -- -- -- -- <0.0001 K -- -- --
-- -- -- -- -- -- -- -- 0.001 J,K,B -- 0.0001 J,K,B --

<0.005 -- <0.005 -- <0.01 -- 0.0022 J,K,B -- 0.0022 J,K,B -- 0.0007 J,K,B --
-- -- -- -- -- -- <0.01 K -- 0.004 J,K,B -- 0.002 J,K,B --



TABLE 4-16
EXCEEDANCE SUMMARY FOR SURFACE WATER  SAMPLES

BALLARD MINE, P4 RI/FS
(Page 33 of 38)

Location Identification
Date Collected

Analyte/Methods (Units) Location Type

Upstream Pond Downstream
Background Screening Screening Screening

Metals (mg/l) Levels Limits Limits Limits
Aluminum 0.272 0.087 0.087 0.087
Arsenic 0.00109 0.01 0.01 0.01
Beryllium 0.002 0.00066 0.00066 0.00066
Boron 0.02 0.0016 0.0016 0.0016
Cadmium 0.0001 0.0013 0.0006 0.0008
Chromium, Total 0.00284 0.000031 0.000031 0.000031
Cobalt 0.01 0.0047 0.0047 0.0047
Copper 0.01 0.037 0.011 0.019
Iron 0.112 0.16 0.16 0.16
Manganese 0.0552 0.05 0.05 0.05
Molybdenum 0.01 0.078 0.078 0.078
Nickel 0.0027 0.168 0.052 0.086
Selenium 0.000772 0.005 0.005 0.005
Silver 0.01 0.0374 0.0034 0.0097
Thallium 0.00015 0.00024 0.00024 0.00024
Uranium 0.00118 0.0026 0.0026 0.0026
Vanadium 0.00491 0.02 0.02 0.02
Zinc 0.0147 0.38 0.12 0.2  

mg/l milligrams per liter.
Bold Bolded result indicates positively identified compound.
-- Not scheduled.
B Analyte detected in an associated blank.
J Data are estimated due to associated quality control data. Bias unknown.
J+ Data are estimated due to associated quality control data. Potenital high bias.
J- Data are estimated due to associated quality control data. Potenital low bias.
K Serial dilutions not performed for samples analyzed by this method. (E200.7,E200.8)
UB Analyte considered not detected based on associated blank data.
UK Analyte is considered not detected based on data validation.

Shaded result indicates both background level and screening limit exceeded.
Method detection limit for non-detected value is greater than screening value.

Background Levels were calculated usingthe 95% USL.

MST092 MST092 MST092 MST092 MST094 MST094
5/15/2008 5/6/2009 5/13/2010 5/11/2012 5/13/2004 5/9/2006

Downstream Downstream Downstream Downstream Downstream Downstream

Dissolved Total Dissolved Total Dissolved Total Dissolved Total Dissolved Total Dissolved Total
-- 0.04 J,K,B -- -- -- -- -- -- -- -- <0.03 K --
-- -- -- -- -- -- -- -- -- -- <0.0005 K --
-- -- -- -- -- -- -- -- -- -- <0.002 K --
-- -- -- -- -- -- -- -- -- -- -- --

0.0002 UB,K -- <0.000125 -- <0.0003 -- <0.0012 D -- -- -- <0.0001 K <0.0001 K
<0.0001 K -- -- -- -- -- -- -- -- -- 0.0002 J,K,B 0.0005 J,K,B

-- -- -- -- -- -- -- -- -- -- <0.01 K --
-- -- -- -- -- -- -- -- -- -- <0.01 K --
-- -- 0.0387 F -- 0.0786 J -- -- -- -- -- <0.02 K --
-- -- -- -- -- -- -- -- -- -- 0.0058 J,K,B --
-- -- -- -- -- -- -- -- -- -- <0.01 K --

0.0033 J,K,B -- -- -- -- -- -- -- 0.0005 J-,K,B -- <0.0006 K <0.0006 K
-- 0.007 -- 0.0721 J -- 0.00272 -- 0.00209 D 0.021 J- 0.023 0.001 J,B 0.002 J,B
-- -- -- -- -- -- -- -- -- -- <0.01 K --
-- -- -- -- -- -- -- -- -- -- <0.0001 K --

0.0003 UB,K -- -- -- -- -- -- -- -- -- 0.0002 UB,K --
0.0021 J,K,B -- <0.005 -- <0.005 -- <0.01 -- 0.0017 J-,K -- 0.0008 J,K,B 0.0007 J,K,B
0.007 J,K,B -- -- -- -- -- -- -- -- -- <0.002 K <0.002 K



TABLE 4-16
EXCEEDANCE SUMMARY FOR SURFACE WATER  SAMPLES

BALLARD MINE, P4 RI/FS
(Page 34 of 38)

Location Identification
Date Collected

Analyte/Methods (Units) Location Type

Upstream Pond Downstream
Background Screening Screening Screening

Metals (mg/l) Levels Limits Limits Limits
Aluminum 0.272 0.087 0.087 0.087
Arsenic 0.00109 0.01 0.01 0.01
Beryllium 0.002 0.00066 0.00066 0.00066
Boron 0.02 0.0016 0.0016 0.0016
Cadmium 0.0001 0.0013 0.0006 0.0008
Chromium, Total 0.00284 0.000031 0.000031 0.000031
Cobalt 0.01 0.0047 0.0047 0.0047
Copper 0.01 0.037 0.011 0.019
Iron 0.112 0.16 0.16 0.16
Manganese 0.0552 0.05 0.05 0.05
Molybdenum 0.01 0.078 0.078 0.078
Nickel 0.0027 0.168 0.052 0.086
Selenium 0.000772 0.005 0.005 0.005
Silver 0.01 0.0374 0.0034 0.0097
Thallium 0.00015 0.00024 0.00024 0.00024
Uranium 0.00118 0.0026 0.0026 0.0026
Vanadium 0.00491 0.02 0.02 0.02
Zinc 0.0147 0.38 0.12 0.2  

mg/l milligrams per liter.
Bold Bolded result indicates positively identified compound.
-- Not scheduled.
B Analyte detected in an associated blank.
J Data are estimated due to associated quality control data. Bias unknown.
J+ Data are estimated due to associated quality control data. Potenital high bias.
J- Data are estimated due to associated quality control data. Potenital low bias.
K Serial dilutions not performed for samples analyzed by this method. (E200.7,E200.8)
UB Analyte considered not detected based on associated blank data.
UK Analyte is considered not detected based on data validation.

Shaded result indicates both background level and screening limit exceeded.
Method detection limit for non-detected value is greater than screening value.

Background Levels were calculated usingthe 95% USL.

MST094 MST094 MST094 MST094 MST095 MST095
5/9/2007 5/15/2008 5/7/2009 5/13/2010 5/14/2004 5/3/2006

Downstream Downstream Downstream Downstream UpStream UpStream

Dissolved Total Dissolved Total Dissolved Total Dissolved Total Dissolved Total Dissolved Total
-- <0.03 K <0.03 K 0.14 J,K,B -- -- -- -- -- -- <0.03 K --
-- -- <0.0005 K <0.0005 K -- -- -- -- -- -- 0.0008 J,K,B --
-- -- <0.002 K <0.002 K -- -- -- -- -- -- <0.002 K --
-- -- 0.02 J,K,B 0.01 J,K,B -- -- -- -- -- -- -- --

<0.0001 K -- <0.0001 K <0.0001 K <0.000125 -- <0.0003 -- 0.0002 J-,K,B -- 0.0005 J,K,B 0.0006 J,K,B
<0.0001 K -- <0.0001 K <0.0001 K -- -- -- -- -- -- 0.003 J,K,B 0.0009 J,K,B

-- -- <0.01 K <0.01 K -- -- -- -- -- -- <0.01 K --
-- -- <0.01 K <0.01 K -- -- -- -- -- -- <0.01 K --
-- -- <0.02 K 0.14 J,K,B <0.025 -- <0.025 -- -- -- <0.02 K --
-- -- 0.0027 J,K,B 0.0066 J,K,B -- -- -- -- -- -- 0.0139 J,K,B --
-- -- <0.01 K <0.01 K -- -- -- -- -- -- 0.01 J,K,B --

0.0036 J,K,B -- 0.0018 J,K,B 0.0017 J,K,B -- -- -- -- 0.0068 J-,K -- 0.0665 J,K,B 0.0695 J,K,B
-- <0.001 0.002 J,B 0.002 J,B -- 0.00305 -- 0.000842 J -- 0.059 0.38 0.39
-- -- <0.01 UJ,K <0.01 K -- -- -- -- -- -- <0.01 K --
-- -- <0.0001 K 0.0002 UB,K -- -- -- -- -- -- <0.0001 K --

0.0007 J,K,B -- 0.0003 J,K,B 0.0003 J,K,B -- -- -- -- -- -- 0.0062 J,K,B --
<0.0002 K -- 0.0007 UB,K 0.0013 J,K,B <0.005 -- <0.005 -- 0.0023 J-,K -- 0.0013 J,K,B 0.0036 J,K,B
<0.002 K -- 0.002 J,K,B 0.026 J,K,B -- -- -- -- 0.013 J-,K,B -- 0.101 J,K,B 0.105 J,K,B



TABLE 4-16
EXCEEDANCE SUMMARY FOR SURFACE WATER  SAMPLES

BALLARD MINE, P4 RI/FS
(Page 35 of 38)

Location Identification
Date Collected

Analyte/Methods (Units) Location Type

Upstream Pond Downstream
Background Screening Screening Screening

Metals (mg/l) Levels Limits Limits Limits
Aluminum 0.272 0.087 0.087 0.087
Arsenic 0.00109 0.01 0.01 0.01
Beryllium 0.002 0.00066 0.00066 0.00066
Boron 0.02 0.0016 0.0016 0.0016
Cadmium 0.0001 0.0013 0.0006 0.0008
Chromium, Total 0.00284 0.000031 0.000031 0.000031
Cobalt 0.01 0.0047 0.0047 0.0047
Copper 0.01 0.037 0.011 0.019
Iron 0.112 0.16 0.16 0.16
Manganese 0.0552 0.05 0.05 0.05
Molybdenum 0.01 0.078 0.078 0.078
Nickel 0.0027 0.168 0.052 0.086
Selenium 0.000772 0.005 0.005 0.005
Silver 0.01 0.0374 0.0034 0.0097
Thallium 0.00015 0.00024 0.00024 0.00024
Uranium 0.00118 0.0026 0.0026 0.0026
Vanadium 0.00491 0.02 0.02 0.02
Zinc 0.0147 0.38 0.12 0.2  

mg/l milligrams per liter.
Bold Bolded result indicates positively identified compound.
-- Not scheduled.
B Analyte detected in an associated blank.
J Data are estimated due to associated quality control data. Bias unknown.
J+ Data are estimated due to associated quality control data. Potenital high bias.
J- Data are estimated due to associated quality control data. Potenital low bias.
K Serial dilutions not performed for samples analyzed by this method. (E200.7,E200.8)
UB Analyte considered not detected based on associated blank data.
UK Analyte is considered not detected based on data validation.

Shaded result indicates both background level and screening limit exceeded.
Method detection limit for non-detected value is greater than screening value.

Background Levels were calculated usingthe 95% USL.

MST095 MST095 MST095 MST095 MST095 MST096
5/9/2007 5/15/2008 5/7/2009 5/13/2010 5/10/2012 5/14/2004

UpStream UpStream UpStream UpStream UpStream UpStream

Dissolved Total Dissolved Total Dissolved Total Dissolved Total Dissolved Total Dissolved Total
-- <0.03 K <0.03 K 0.61 J+,K -- -- -- -- -- -- -- --
-- -- 0.0068 J,K,B 0.0081 J,K,B -- -- -- -- -- -- -- --
-- -- <0.002 K <0.002 K -- -- -- -- -- -- -- --
-- -- 0.02 J,K,B 0.03 J,K,B -- -- -- -- -- -- -- --

0.0002 J,K,B -- 0.0004 J,K,B 0.0005 J,K,B 0.000248 F -- <0.0003 -- <0.0006 -- <0.0001 K --
<0.0001 K -- <0.0001 K 0.0003 UB,K -- -- -- -- -- -- 0.0002 J,K,B --

-- -- <0.01 K <0.01 K -- -- -- -- -- -- -- --
-- -- <0.01 K 0.01 J,K,B -- -- -- -- -- -- -- --
-- -- <0.02 K 0.46 J+,K <0.025 -- <0.025 -- -- -- -- --
-- -- 0.0104 J,K,B 0.0092 J-,K -- -- -- -- -- -- -- --
-- -- <0.01 K <0.01 K -- -- -- -- -- -- -- --

0.0108 J,K,B -- 0.0167 J,K,B 0.017 J,K,B -- -- -- -- -- -- 0.0005 J,K,B --
-- 0.073 0.25 0.23 J- -- 0.446 -- 0.2 -- 0.0772 0.016 0.02
-- -- <0.01 K <0.01 K -- -- -- -- -- -- -- --
-- -- <0.0001 K <0.0001 K -- -- -- -- -- -- -- --

0.0013 J,K,B -- 0.0019 J,K,B 0.0021 J,K,B -- -- -- -- -- -- -- --
0.0058 J,K,B -- 0.0058 J,K,B 0.0061 J,K,B <0.005 -- <0.005 -- <0.01 -- 0.00072 J,K,B --
0.013 J,K,B -- 0.023 J,K,B 0.026 J,K,B -- -- -- -- -- -- 0.017 J,K,B --



TABLE 4-16
EXCEEDANCE SUMMARY FOR SURFACE WATER  SAMPLES

BALLARD MINE, P4 RI/FS
(Page 36 of 38)

Location Identification
Date Collected

Analyte/Methods (Units) Location Type

Upstream Pond Downstream
Background Screening Screening Screening

Metals (mg/l) Levels Limits Limits Limits
Aluminum 0.272 0.087 0.087 0.087
Arsenic 0.00109 0.01 0.01 0.01
Beryllium 0.002 0.00066 0.00066 0.00066
Boron 0.02 0.0016 0.0016 0.0016
Cadmium 0.0001 0.0013 0.0006 0.0008
Chromium, Total 0.00284 0.000031 0.000031 0.000031
Cobalt 0.01 0.0047 0.0047 0.0047
Copper 0.01 0.037 0.011 0.019
Iron 0.112 0.16 0.16 0.16
Manganese 0.0552 0.05 0.05 0.05
Molybdenum 0.01 0.078 0.078 0.078
Nickel 0.0027 0.168 0.052 0.086
Selenium 0.000772 0.005 0.005 0.005
Silver 0.01 0.0374 0.0034 0.0097
Thallium 0.00015 0.00024 0.00024 0.00024
Uranium 0.00118 0.0026 0.0026 0.0026
Vanadium 0.00491 0.02 0.02 0.02
Zinc 0.0147 0.38 0.12 0.2  

mg/l milligrams per liter.
Bold Bolded result indicates positively identified compound.
-- Not scheduled.
B Analyte detected in an associated blank.
J Data are estimated due to associated quality control data. Bias unknown.
J+ Data are estimated due to associated quality control data. Potenital high bias.
J- Data are estimated due to associated quality control data. Potenital low bias.
K Serial dilutions not performed for samples analyzed by this method. (E200.7,E200.8)
UB Analyte considered not detected based on associated blank data.
UK Analyte is considered not detected based on data validation.

Shaded result indicates both background level and screening limit exceeded.
Method detection limit for non-detected value is greater than screening value.

Background Levels were calculated usingthe 95% USL.

MST096 MST096 MST096 MST096 MST096 MST096
9/10/2004 5/3/2006 5/18/2008 9/17/2008 5/31/2009 5/10/2012
UpStream UpStream UpStream UpStream UpStream UpStream

Dissolved Total Dissolved Total Dissolved Total Dissolved Total Dissolved Total Dissolved Total
-- -- <0.03 K -- <0.03 K 0.16 J-,B,K <0.05 1.9 -- -- -- --
-- -- <0.0005 K -- 0.0022 J+,K 0.0019 B,K -- -- -- -- -- --
-- -- <0.002 K -- <0.002 K <0.002 K -- -- -- -- -- --
-- -- -- -- <0.01 K 0.02 J,K,B -- -- -- -- -- --

<0.0001 K -- <0.0001 K <0.0001 K 0.0001 J,K,B <0.0001 K <0.000125 <0.000125 <0.000125 <0.000125 <0.0006 --
<0.0001 UJ,K -- 0.0004 J,K,B 0.0007 J,K,B <0.0001 K 0.0002 UB,K 0.000773 F 0.00322 -- -- -- --

-- -- <0.01 K -- <0.01 K <0.01 K -- -- -- -- -- --
-- -- <0.01 K -- <0.01 K <0.01 K -- -- -- -- -- --
-- -- <0.02 K -- 0.05 J,K,B 0.08 J+,K <0.025 1.45 -- -- -- --
-- -- 0.0057 J,K,B -- 0.0107 J,K,B 0.0054 J-,K 0.036 0.053 -- -- -- --
-- -- <0.01 K -- <0.01 K <0.01 K -- -- -- -- -- --

0.0036 J,K,B -- <0.0006 K <0.0006 K 0.0024 J,K,B 0.0013 J,K,B 0.00429 0.00327 F -- -- -- --
0.027 0.027 0.041 J- 0.052 0.032 0.031 0.0298 0.0302 -- 0.0638 -- 0.071

-- -- <0.01 K -- <0.01 K <0.01 K -- -- -- -- -- --
-- -- <0.0001 K -- <0.0001 K <0.0001 K -- -- -- -- -- --
-- -- 0.0009 J,K,B -- 0.0007 J,K,B 0.0006 J,K,B -- -- -- -- -- --

0.00013 J,K,B -- <0.0002 K 0.0008 J,K,B 0.0014 J,K,B 0.0013 J,K,B <0.005 <0.005 -- <0.005 <0.01 --
<0.002 K -- 0.003 J,K,B 0.004 J,K,B 0.009 J,K,B 0.003 J,K,B <0.005 UJ 0.0108 F,J -- -- -- --



TABLE 4-16
EXCEEDANCE SUMMARY FOR SURFACE WATER  SAMPLES

BALLARD MINE, P4 RI/FS
(Page 37 of 38)

Location Identification
Date Collected

Analyte/Methods (Units) Location Type

Upstream Pond Downstream
Background Screening Screening Screening

Metals (mg/l) Levels Limits Limits Limits
Aluminum 0.272 0.087 0.087 0.087
Arsenic 0.00109 0.01 0.01 0.01
Beryllium 0.002 0.00066 0.00066 0.00066
Boron 0.02 0.0016 0.0016 0.0016
Cadmium 0.0001 0.0013 0.0006 0.0008
Chromium, Total 0.00284 0.000031 0.000031 0.000031
Cobalt 0.01 0.0047 0.0047 0.0047
Copper 0.01 0.037 0.011 0.019
Iron 0.112 0.16 0.16 0.16
Manganese 0.0552 0.05 0.05 0.05
Molybdenum 0.01 0.078 0.078 0.078
Nickel 0.0027 0.168 0.052 0.086
Selenium 0.000772 0.005 0.005 0.005
Silver 0.01 0.0374 0.0034 0.0097
Thallium 0.00015 0.00024 0.00024 0.00024
Uranium 0.00118 0.0026 0.0026 0.0026
Vanadium 0.00491 0.02 0.02 0.02
Zinc 0.0147 0.38 0.12 0.2  

mg/l milligrams per liter.
Bold Bolded result indicates positively identified compound.
-- Not scheduled.
B Analyte detected in an associated blank.
J Data are estimated due to associated quality control data. Bias unknown.
J+ Data are estimated due to associated quality control data. Potenital high bias.
J- Data are estimated due to associated quality control data. Potenital low bias.
K Serial dilutions not performed for samples analyzed by this method. (E200.7,E200.8)
UB Analyte considered not detected based on associated blank data.
UK Analyte is considered not detected based on data validation.

Shaded result indicates both background level and screening limit exceeded.
Method detection limit for non-detected value is greater than screening value.

Background Levels were calculated usingthe 95% USL.

MST270 MST271 MST272 MST272 MST273 MST273
5/6/2006 5/9/2006 5/14/2004 5/9/2006 5/14/2004 5/9/2006

Downstream Downstream Downstream Downstream Downstream Downstream

Dissolved Total Dissolved Total Dissolved Total Dissolved Total Dissolved Total Dissolved Total
0.12 J,K,B -- <0.03 K -- -- -- 0.07 J,K,B -- -- -- <0.03 K --

0.0018 J,K,B -- 0.0023 UB,K -- -- -- 0.0014 UB,K -- -- -- 0.0012 UB,K --
<0.002 K -- <0.002 K -- -- -- <0.002 K -- -- -- <0.002 K --

-- -- -- -- -- -- -- -- -- -- -- --
<0.0001 K -- <0.0001 K -- -- -- <0.0001 K -- -- -- <0.0001 K --

0.0002 J,K,B -- 0.0003 J,K,B -- -- -- 0.0003 J,K,B -- -- -- 0.0003 J,K,B --
<0.01 K -- <0.01 K -- -- -- <0.01 K -- -- -- <0.01 K --
<0.01 K -- <0.01 K -- -- -- <0.01 K -- -- -- <0.01 K --
<0.02 K -- 0.03 J,K,B -- -- -- 0.07 J,K,B -- -- -- 0.05 J,K,B --

0.0141 J,K,B -- 0.0196 J,K,B -- -- -- 0.0293 J,K,B -- -- -- 0.0058 J,K,B --
<0.01 K -- <0.01 K -- -- -- <0.01 K -- -- -- <0.01 K --

0.0022 J,K,B -- 0.0022 J,K,B -- 0.0012 J-,K,B -- 0.0014 J,K,B -- 0.004 J-,K,B -- 0.0016 J,K,B --
-- <0.001 -- <0.001 -- <0.001 -- 0.01 -- <0.001 -- 0.016

<0.01 K -- <0.01 K -- -- -- <0.01 K -- -- -- <0.01 K --
<0.0001 K -- <0.0001 K -- -- -- <0.0001 K -- -- -- <0.0001 K --

0.0004 J,K,B -- 0.0013 J,K,B -- -- -- 0.0005 J,K,B -- -- -- 0.0006 J,K,B --
0.0032 J,K,B -- 0.002 J,K,B -- 0.0111 J-,K -- 0.0014 J,K,B -- 0.0046 J-,K -- 0.0016 J,K,B --
0.003 J,K,B -- 0.005 J,K,B -- -- -- 0.003 J,K,B -- -- -- 0.003 J,K,B --



TABLE 4-16
EXCEEDANCE SUMMARY FOR SURFACE WATER  SAMPLES

BALLARD MINE, P4 RI/FS
(Page 38 of 38)

Location Identification
Date Collected

Analyte/Methods (Units) Location Type

Upstream Pond Downstream
Background Screening Screening Screening

Metals (mg/l) Levels Limits Limits Limits
Aluminum 0.272 0.087 0.087 0.087
Arsenic 0.00109 0.01 0.01 0.01
Beryllium 0.002 0.00066 0.00066 0.00066
Boron 0.02 0.0016 0.0016 0.0016
Cadmium 0.0001 0.0013 0.0006 0.0008
Chromium, Total 0.00284 0.000031 0.000031 0.000031
Cobalt 0.01 0.0047 0.0047 0.0047
Copper 0.01 0.037 0.011 0.019
Iron 0.112 0.16 0.16 0.16
Manganese 0.0552 0.05 0.05 0.05
Molybdenum 0.01 0.078 0.078 0.078
Nickel 0.0027 0.168 0.052 0.086
Selenium 0.000772 0.005 0.005 0.005
Silver 0.01 0.0374 0.0034 0.0097
Thallium 0.00015 0.00024 0.00024 0.00024
Uranium 0.00118 0.0026 0.0026 0.0026
Vanadium 0.00491 0.02 0.02 0.02
Zinc 0.0147 0.38 0.12 0.2  

mg/l milligrams per liter.
Bold Bolded result indicates positively identified compound.
-- Not scheduled.
B Analyte detected in an associated blank.
J Data are estimated due to associated quality control data. Bias unknown.
J+ Data are estimated due to associated quality control data. Potenital high bias.
J- Data are estimated due to associated quality control data. Potenital low bias.
K Serial dilutions not performed for samples analyzed by this method. (E200.7,E200.8)
UB Analyte considered not detected based on associated blank data.
UK Analyte is considered not detected based on data validation.

Shaded result indicates both background level and screening limit exceeded.
Method detection limit for non-detected value is greater than screening value.

Background Levels were calculated usingthe 95% USL.

MST278 MST279 MST279 MST279 MST279
5/10/2006 5/8/2007 9/15/2007 5/9/2008 9/18/2008

Downstream Downstream Downstream Downstream Downstream

Dissolved Total Dissolved Total Dissolved Total Dissolved Total Dissolved Total
<0.03 K -- -- 0.26 J,K,B <0.03 K 1.73 J+,K <0.03 K 0.07 J,K,B <0.05 5.65

0.0015 UB,K -- -- -- 0.0006 J,K,B 0.0011 B,K <0.0005 K 0.0007 UB,K -- --
<0.002 K -- -- -- <0.002 K <0.002 K <0.002 K <0.002 K -- --

-- -- -- -- 0.02 J,K,B 0.03 J,K,B 0.02 J,K,B 0.03 J,K,B -- --
0.0007 J,K,B -- <0.0001 K -- <0.0001 K 0.0001 UB,K <0.0001 K <0.0001 K <0.000125 0.000478 F
0.0008 J,K,B -- 0.0004 UB,K -- <0.0001 K 0.0048 J,K,B <0.0001 K <0.0001 K 0.00241 0.0108

<0.01 K -- -- -- <0.01 K <0.01 K <0.01 K <0.01 K -- --
<0.01 K -- -- -- <0.01 K <0.01 K <0.01 K <0.01 K -- --
<0.02 K -- -- -- 0.06 J,K,B 1.69 J,K,B <0.02 K 0.1 J,K,B 0.0315 F 5.17

0.0057 J,K,B -- -- -- 0.17 J,K,B 0.344 J,K,B 0.0031 J,K,B 0.0068 J,K,B 0.542 0.648
0.02 J,K,B -- -- -- <0.01 K <0.01 K <0.01 K <0.01 K -- --

0.0066 J,K,B -- 0.0014 J,K,B -- 0.0029 J,K,B 0.0041 J,K,B 0.0018 J,K,B 0.0012 UB,K 0.00476 0.0142
-- 0.122 -- 0.001 J,B <0.001 <0.001 <0.001 <0.001 0.00161 0.00248

<0.01 K -- -- -- <0.01 UJ,K <0.01 K <0.01 UJ,K <0.01 K -- --
<0.0001 K -- -- -- 0.0001 UB,K 0.0003 UB,K <0.0001 K <0.0001 K -- --

0.0056 J,K,B -- 0.0007 J,K,B -- 0.0015 J,K,B 0.0017 J,K,B 0.0002 J,K,B 0.0003 J,K,B -- --
0.0073 J,K,B -- 0.0009 J,K,B -- 0.0012 J,K,B 0.0028 J,K,B 0.0014 J,K,B 0.0012 B,K <0.005 0.0136
0.017 J,K,B -- <0.002 K -- <0.002 K 0.011 J,K,B <0.002 K <0.002 K 0.00539 F 0.0432



TABLE 4-18
EXCEEDANCE SUMMARY FOR 

BLACKFOOT RIVER SURFACE WATER SAMPLES 
BALLARD MINE RI

(Page 1 of 15)

Location Identification MST019 MST019 MST019 MST019 Dup MST019 Trip
Date Collected 5/20/2004 5/12/2006 5/15/2007 5/15/2007 5/15/2007
Location Type Stream Stream Stream Stream Stream

Analyte/Methods (Units)

Background Screening
Metals (mg/l) Level Limit Dissolved Total Dissolved Total Dissolved Total Dissolved Total Dissolved Total

Aluminum 0.272 0.087 -- -- 0.05 J,K,B -- -- 0.35 J,K,B -- 0.34 J,K,B -- 0.37 J,K,B
Cadmium 0.0001 0.0008 <0.0002 K -- <0.0001 K -- <0.0001 K -- <0.0001 K -- <0.0001 K --
Iron 0.112 0.16 -- -- <0.02 K -- -- -- -- -- -- --
Selenium 0.000772 0.005 -- 0.003 J,B -- 0.008 -- 0.004 J,B -- 0.004 J,B -- 0.003 J,B  

mg/l milligrams per liter.
Bold Bolded result indicates positively identified compound.
-- Not scheduled.
B Analyte detected in an associated blank.
D Sample dilution required for analysis; reported values reflect the dilution.
F Analyte was positively identified but the reported concentration is estimated; reported 
 concentration is less than the reporting limit, but greater than the method detection limit.
J Data are estimated due to associated quality control data. Bias unknown.
J- Data are estimated due to associated quality control data. Potential low bias.
J+ Data are estimated due to associated quality control data. Potential high bias.
K Serial dilutions not performed for samples analyzed by this method (E200.7,E200.8)
UB Analyte considered not detected based on associated blank data.
UJ Potential low bias, possible false negative.

Shaded result indicates both background level and screening limit exceeded.
Method detection limit for non-detected value is greater than screening value.

Background values were calculated using the 95% USL.



TABLE 4-18
EXCEEDANCE SUMMARY FOR 

BLACKFOOT RIVER SURFACE WATER SAMPLES 
BALLARD MINE RI

(Page 2 of 15)

Location Identification
Date Collected
Location Type

Analyte/Methods (Units)

Background Screening
Metals (mg/l) Level Limit

Aluminum 0.272 0.087
Cadmium 0.0001 0.0008
Iron 0.112 0.16
Selenium 0.000772 0.005  

mg/l milligrams per liter.
Bold Bolded result indicates positively identified compound.
-- Not scheduled.
B Analyte detected in an associated blank.
D Sample dilution required for analysis; reported values reflect the dilution.
F Analyte was positively identified but the reported concentration is estimated; reported 
 concentration is less than the reporting limit, but greater than the method detection limit.
J Data are estimated due to associated quality control data. Bias unknown.
J- Data are estimated due to associated quality control data. Potential low bias.
J+ Data are estimated due to associated quality control data. Potential high bias.
K Serial dilutions not performed for samples analyzed by this method (E200.7,E200.8)
UB Analyte considered not detected based on associated blank data.
UJ Potential low bias, possible false negative.

Shaded result indicates both background level and screening limit exceeded.
Method detection limit for non-detected value is greater than screening value.

Background values were calculated using the 95% USL.

MST019 Avg MST019 MST019 MST019 MST019
5/15/2007 9/9/2007 5/13/2008 9/15/2008 5/4/2009
Stream Stream Stream Stream Stream

Dissolved Total Dissolved Total Dissolved Total Dissolved Total Dissolved Total
-- 0.353 J,K,B -- 0.26 J,K,B -- 0.1 J,K,B <0.05 -- -- --

<0.0001 K -- <0.0001 K -- <0.0001 K -- <0.000125 -- 0.000134 F --
-- -- -- -- -- -- <0.025 -- 0.259 --
-- 0.0037 J,B -- <0.001 -- 0.004 J,B -- 0.00166 -- 0.00431 J



TABLE 4-18
EXCEEDANCE SUMMARY FOR 

BLACKFOOT RIVER SURFACE WATER SAMPLES 
BALLARD MINE RI

(Page 3 of 15)

Location Identification
Date Collected
Location Type

Analyte/Methods (Units)

Background Screening
Metals (mg/l) Level Limit

Aluminum 0.272 0.087
Cadmium 0.0001 0.0008
Iron 0.112 0.16
Selenium 0.000772 0.005  

mg/l milligrams per liter.
Bold Bolded result indicates positively identified compound.
-- Not scheduled.
B Analyte detected in an associated blank.
D Sample dilution required for analysis; reported values reflect the dilution.
F Analyte was positively identified but the reported concentration is estimated; reported 
 concentration is less than the reporting limit, but greater than the method detection limit.
J Data are estimated due to associated quality control data. Bias unknown.
J- Data are estimated due to associated quality control data. Potential low bias.
J+ Data are estimated due to associated quality control data. Potential high bias.
K Serial dilutions not performed for samples analyzed by this method (E200.7,E200.8)
UB Analyte considered not detected based on associated blank data.
UJ Potential low bias, possible false negative.

Shaded result indicates both background level and screening limit exceeded.
Method detection limit for non-detected value is greater than screening value.

Background values were calculated using the 95% USL.

MST019 MST019 MST019 MST019 MST020
9/21/2009 5/15/2010 9/16/2010 5/13/2012 5/20/2004
Stream Stream Stream Stream Stream

Dissolved Total Dissolved Total Dissolved Total Dissolved Total Dissolved Total
-- -- -- -- -- -- -- -- -- --

<0.000125 -- <0.0003 -- <0.0006 UJ -- <0.0012 D -- <0.0001 UJ,K --
<0.025 -- <0.025 -- 0.0346 B -- -- -- -- --

-- 0.00231 -- 0.0035 -- 0.00164 J -- 0.00341 D -- 0.002 J,B



TABLE 4-18
EXCEEDANCE SUMMARY FOR 

BLACKFOOT RIVER SURFACE WATER SAMPLES 
BALLARD MINE RI

(Page 4 of 15)

Location Identification
Date Collected
Location Type

Analyte/Methods (Units)

Background Screening
Metals (mg/l) Level Limit

Aluminum 0.272 0.087
Cadmium 0.0001 0.0008
Iron 0.112 0.16
Selenium 0.000772 0.005  

mg/l milligrams per liter.
Bold Bolded result indicates positively identified compound.
-- Not scheduled.
B Analyte detected in an associated blank.
D Sample dilution required for analysis; reported values reflect the dilution.
F Analyte was positively identified but the reported concentration is estimated; reported 
 concentration is less than the reporting limit, but greater than the method detection limit.
J Data are estimated due to associated quality control data. Bias unknown.
J- Data are estimated due to associated quality control data. Potential low bias.
J+ Data are estimated due to associated quality control data. Potential high bias.
K Serial dilutions not performed for samples analyzed by this method (E200.7,E200.8)
UB Analyte considered not detected based on associated blank data.
UJ Potential low bias, possible false negative.

Shaded result indicates both background level and screening limit exceeded.
Method detection limit for non-detected value is greater than screening value.

Background values were calculated using the 95% USL.

MST020 MST020 MST020 MST020 MST020
5/12/2006 5/14/2007 9/14/2007 5/14/2008 9/15/2008
Stream Stream Stream Stream Stream

Dissolved Total Dissolved Total Dissolved Total Dissolved Total Dissolved Total
0.03 J,K,B -- -- 0.31 J,K,B -- 0.14 J,K,B -- 1.2 J+,K <0.05 --
<0.0001 K -- 0.0002 J,K,B -- <0.0001 K -- <0.0001 K -- <0.000125 --
<0.02 K -- -- -- -- -- -- -- <0.025 --

-- 0.007 -- 0.004 J,B -- <0.001 -- 0.005 J,B -- 0.00154 B



TABLE 4-18
EXCEEDANCE SUMMARY FOR 

BLACKFOOT RIVER SURFACE WATER SAMPLES 
BALLARD MINE RI

(Page 5 of 15)

Location Identification
Date Collected
Location Type

Analyte/Methods (Units)

Background Screening
Metals (mg/l) Level Limit

Aluminum 0.272 0.087
Cadmium 0.0001 0.0008
Iron 0.112 0.16
Selenium 0.000772 0.005  

mg/l milligrams per liter.
Bold Bolded result indicates positively identified compound.
-- Not scheduled.
B Analyte detected in an associated blank.
D Sample dilution required for analysis; reported values reflect the dilution.
F Analyte was positively identified but the reported concentration is estimated; reported 
 concentration is less than the reporting limit, but greater than the method detection limit.
J Data are estimated due to associated quality control data. Bias unknown.
J- Data are estimated due to associated quality control data. Potential low bias.
J+ Data are estimated due to associated quality control data. Potential high bias.
K Serial dilutions not performed for samples analyzed by this method (E200.7,E200.8)
UB Analyte considered not detected based on associated blank data.
UJ Potential low bias, possible false negative.

Shaded result indicates both background level and screening limit exceeded.
Method detection limit for non-detected value is greater than screening value.

Background values were calculated using the 95% USL.

MST020 MST020 MST020 MST020 MST020
5/4/2009 9/21/2009 5/14/2010 9/16/2010 5/13/2012
Stream Stream Stream Stream Stream

Dissolved Total Dissolved Total Dissolved Total Dissolved Total Dissolved Total
-- -- -- -- -- -- -- -- -- --

<0.000125 -- <0.000125 -- <0.0003 -- <0.0006 UJ -- <0.0012 D --
0.0574 F,B -- <0.025 -- <0.025 -- 0.0342 B -- -- --

-- 0.00421 J -- 0.00203 -- 0.0035 -- 0.00197 J -- 0.00357 D



TABLE 4-18
EXCEEDANCE SUMMARY FOR 

BLACKFOOT RIVER SURFACE WATER SAMPLES 
BALLARD MINE RI

(Page 6 of 15)

Location Identification
Date Collected
Location Type

Analyte/Methods (Units)

Background Screening
Metals (mg/l) Level Limit

Aluminum 0.272 0.087
Cadmium 0.0001 0.0008
Iron 0.112 0.16
Selenium 0.000772 0.005  

mg/l milligrams per liter.
Bold Bolded result indicates positively identified compound.
-- Not scheduled.
B Analyte detected in an associated blank.
D Sample dilution required for analysis; reported values reflect the dilution.
F Analyte was positively identified but the reported concentration is estimated; reported 
 concentration is less than the reporting limit, but greater than the method detection limit.
J Data are estimated due to associated quality control data. Bias unknown.
J- Data are estimated due to associated quality control data. Potential low bias.
J+ Data are estimated due to associated quality control data. Potential high bias.
K Serial dilutions not performed for samples analyzed by this method (E200.7,E200.8)
UB Analyte considered not detected based on associated blank data.
UJ Potential low bias, possible false negative.

Shaded result indicates both background level and screening limit exceeded.
Method detection limit for non-detected value is greater than screening value.

Background values were calculated using the 95% USL.

MST021 MST021 Dup MST021 Trip MST021 Avg MST021
5/20/2004 5/20/2004 5/20/2004 5/20/2004 5/12/2006
Stream Stream Stream Stream Stream

Dissolved Total Dissolved Total Dissolved Total Dissolved Total Dissolved Total
-- -- -- -- -- -- -- -- 0.05 J,K,B --

<0.0001 UJ,K -- <0.0002 K -- <0.0001 UJ,K -- <0.0002 UJ,K -- <0.0001 K --
-- -- -- -- -- -- -- -- <0.02 K --
-- 0.002 J,B -- 0.003 J,B -- 0.002 J,B -- 0.0023 J,B -- 0.007



TABLE 4-18
EXCEEDANCE SUMMARY FOR 

BLACKFOOT RIVER SURFACE WATER SAMPLES 
BALLARD MINE RI

(Page 7 of 15)

Location Identification
Date Collected
Location Type

Analyte/Methods (Units)

Background Screening
Metals (mg/l) Level Limit

Aluminum 0.272 0.087
Cadmium 0.0001 0.0008
Iron 0.112 0.16
Selenium 0.000772 0.005  

mg/l milligrams per liter.
Bold Bolded result indicates positively identified compound.
-- Not scheduled.
B Analyte detected in an associated blank.
D Sample dilution required for analysis; reported values reflect the dilution.
F Analyte was positively identified but the reported concentration is estimated; reported 
 concentration is less than the reporting limit, but greater than the method detection limit.
J Data are estimated due to associated quality control data. Bias unknown.
J- Data are estimated due to associated quality control data. Potential low bias.
J+ Data are estimated due to associated quality control data. Potential high bias.
K Serial dilutions not performed for samples analyzed by this method (E200.7,E200.8)
UB Analyte considered not detected based on associated blank data.
UJ Potential low bias, possible false negative.

Shaded result indicates both background level and screening limit exceeded.
Method detection limit for non-detected value is greater than screening value.

Background values were calculated using the 95% USL.

MST022 MST022 MST022 MST022 MST022
5/19/2004 5/12/2006 5/14/2007 9/9/2007 5/14/2008
Stream Stream Stream Stream Stream

Dissolved Total Dissolved Total Dissolved Total Dissolved Total Dissolved Total
-- -- <0.03 K -- -- 0.31 J,K,B -- 0.1 J,K,B -- 1.62 J,K,B

<0.0001 UJ,K -- <0.0001 K -- <0.0001 UJ,K -- <0.0001 K -- <0.0001 K --
-- -- <0.02 K -- -- -- -- -- -- --
-- 0.003 J,B -- 0.007 -- 0.004 J,B -- <0.001 -- 0.004 J,B



TABLE 4-18
EXCEEDANCE SUMMARY FOR 

BLACKFOOT RIVER SURFACE WATER SAMPLES 
BALLARD MINE RI

(Page 8 of 15)

Location Identification
Date Collected
Location Type

Analyte/Methods (Units)

Background Screening
Metals (mg/l) Level Limit

Aluminum 0.272 0.087
Cadmium 0.0001 0.0008
Iron 0.112 0.16
Selenium 0.000772 0.005  

mg/l milligrams per liter.
Bold Bolded result indicates positively identified compound.
-- Not scheduled.
B Analyte detected in an associated blank.
D Sample dilution required for analysis; reported values reflect the dilution.
F Analyte was positively identified but the reported concentration is estimated; reported 
 concentration is less than the reporting limit, but greater than the method detection limit.
J Data are estimated due to associated quality control data. Bias unknown.
J- Data are estimated due to associated quality control data. Potential low bias.
J+ Data are estimated due to associated quality control data. Potential high bias.
K Serial dilutions not performed for samples analyzed by this method (E200.7,E200.8)
UB Analyte considered not detected based on associated blank data.
UJ Potential low bias, possible false negative.

Shaded result indicates both background level and screening limit exceeded.
Method detection limit for non-detected value is greater than screening value.

Background values were calculated using the 95% USL.

MST022 Dup MST022 Trip MST022 Avg MST022 MST023
5/14/2008 5/14/2008 5/14/2008 9/16/2008 5/19/2004
Stream Stream Stream Stream Stream

Dissolved Total Dissolved Total Dissolved Total Dissolved Total Dissolved Total
-- 1.57 J,K,B -- 1.74 J,K,B -- 1.643 J,K,B <0.05 -- -- --

<0.0001 K -- <0.0001 K -- <0.0001 K -- <0.000125 -- <0.0001 K --
-- -- -- -- -- -- <0.025 -- -- --
-- 0.004 J,B -- 0.004 J,B -- 0.004 J,B -- 0.00146 -- <0.001



TABLE 4-18
EXCEEDANCE SUMMARY FOR 

BLACKFOOT RIVER SURFACE WATER SAMPLES 
BALLARD MINE RI

(Page 9 of 15)

Location Identification
Date Collected
Location Type

Analyte/Methods (Units)

Background Screening
Metals (mg/l) Level Limit

Aluminum 0.272 0.087
Cadmium 0.0001 0.0008
Iron 0.112 0.16
Selenium 0.000772 0.005  

mg/l milligrams per liter.
Bold Bolded result indicates positively identified compound.
-- Not scheduled.
B Analyte detected in an associated blank.
D Sample dilution required for analysis; reported values reflect the dilution.
F Analyte was positively identified but the reported concentration is estimated; reported 
 concentration is less than the reporting limit, but greater than the method detection limit.
J Data are estimated due to associated quality control data. Bias unknown.
J- Data are estimated due to associated quality control data. Potential low bias.
J+ Data are estimated due to associated quality control data. Potential high bias.
K Serial dilutions not performed for samples analyzed by this method (E200.7,E200.8)
UB Analyte considered not detected based on associated blank data.
UJ Potential low bias, possible false negative.

Shaded result indicates both background level and screening limit exceeded.
Method detection limit for non-detected value is greater than screening value.

Background values were calculated using the 95% USL.

MST023 MST023 MST023 MST023 MST023 Dup
5/11/2006 5/14/2007 9/10/2007 5/14/2008 5/14/2008
Stream Stream Stream Stream Stream

Dissolved Total Dissolved Total Dissolved Total Dissolved Total Dissolved Total
0.05 J,K,B -- -- 0.24 J,K,B -- <0.03 K -- 1.67 J,K,B -- 1.42 J,K,B
<0.0001 K -- <0.0001 UJ,K -- <0.0001 K -- <0.0001 K -- <0.0001 K --
<0.02 K -- -- -- -- -- -- -- -- --

-- 0.005 J,B -- 0.004 J,B -- 0.001 J,B -- 0.004 J,B -- 0.005 J,B



TABLE 4-18
EXCEEDANCE SUMMARY FOR 

BLACKFOOT RIVER SURFACE WATER SAMPLES 
BALLARD MINE RI

(Page 10 of 15)

Location Identification
Date Collected
Location Type

Analyte/Methods (Units)

Background Screening
Metals (mg/l) Level Limit

Aluminum 0.272 0.087
Cadmium 0.0001 0.0008
Iron 0.112 0.16
Selenium 0.000772 0.005  

mg/l milligrams per liter.
Bold Bolded result indicates positively identified compound.
-- Not scheduled.
B Analyte detected in an associated blank.
D Sample dilution required for analysis; reported values reflect the dilution.
F Analyte was positively identified but the reported concentration is estimated; reported 
 concentration is less than the reporting limit, but greater than the method detection limit.
J Data are estimated due to associated quality control data. Bias unknown.
J- Data are estimated due to associated quality control data. Potential low bias.
J+ Data are estimated due to associated quality control data. Potential high bias.
K Serial dilutions not performed for samples analyzed by this method (E200.7,E200.8)
UB Analyte considered not detected based on associated blank data.
UJ Potential low bias, possible false negative.

Shaded result indicates both background level and screening limit exceeded.
Method detection limit for non-detected value is greater than screening value.

Background values were calculated using the 95% USL.

MST023 Trip MST023 Avg MST023 MST230 MST230 Dup
5/14/2008 5/14/2008 9/16/2008 5/20/2004 5/20/2004
Stream Stream Stream Stream Stream

Dissolved Total Dissolved Total Dissolved Total Dissolved Total Dissolved Total
-- 1.52 J,K,B -- 1.537 J,K,B <0.05 -- -- -- -- --

<0.0001 UJ,K -- <0.0001 UJ,K -- <0.000125 -- <0.0001 K -- <0.0001 K --
-- -- -- -- <0.025 -- -- -- -- --
-- 0.004 J,B -- 0.0043 J,B -- 0.00194 -- 0.003 J,B -- 0.003 J,B



TABLE 4-18
EXCEEDANCE SUMMARY FOR 

BLACKFOOT RIVER SURFACE WATER SAMPLES 
BALLARD MINE RI

(Page 11 of 15)

Location Identification
Date Collected
Location Type

Analyte/Methods (Units)

Background Screening
Metals (mg/l) Level Limit

Aluminum 0.272 0.087
Cadmium 0.0001 0.0008
Iron 0.112 0.16
Selenium 0.000772 0.005  

mg/l milligrams per liter.
Bold Bolded result indicates positively identified compound.
-- Not scheduled.
B Analyte detected in an associated blank.
D Sample dilution required for analysis; reported values reflect the dilution.
F Analyte was positively identified but the reported concentration is estimated; reported 
 concentration is less than the reporting limit, but greater than the method detection limit.
J Data are estimated due to associated quality control data. Bias unknown.
J- Data are estimated due to associated quality control data. Potential low bias.
J+ Data are estimated due to associated quality control data. Potential high bias.
K Serial dilutions not performed for samples analyzed by this method (E200.7,E200.8)
UB Analyte considered not detected based on associated blank data.
UJ Potential low bias, possible false negative.

Shaded result indicates both background level and screening limit exceeded.
Method detection limit for non-detected value is greater than screening value.

Background values were calculated using the 95% USL.

MST230 Trip MST230 Avg MST231 MST231 Dup MST231 Trip
5/20/2004 5/20/2004 5/21/2004 5/21/2004 5/21/2004
Stream Stream Stream Stream Stream

Dissolved Total Dissolved Total Dissolved Total Dissolved Total Dissolved Total
-- -- -- -- -- -- -- -- -- --

<0.0001 UJ,K -- <0.0001 UJ,K -- <0.0002 K -- <0.0002 K -- <0.0002 K --
-- -- -- -- -- -- -- -- -- --
-- 0.002 J,B -- 0.0027 J,B -- 0.002 J,B -- 0.002 J,B -- 0.002 J,B



TABLE 4-18
EXCEEDANCE SUMMARY FOR 

BLACKFOOT RIVER SURFACE WATER SAMPLES 
BALLARD MINE RI

(Page 12 of 15)

Location Identification
Date Collected
Location Type

Analyte/Methods (Units)

Background Screening
Metals (mg/l) Level Limit

Aluminum 0.272 0.087
Cadmium 0.0001 0.0008
Iron 0.112 0.16
Selenium 0.000772 0.005  

mg/l milligrams per liter.
Bold Bolded result indicates positively identified compound.
-- Not scheduled.
B Analyte detected in an associated blank.
D Sample dilution required for analysis; reported values reflect the dilution.
F Analyte was positively identified but the reported concentration is estimated; reported 
 concentration is less than the reporting limit, but greater than the method detection limit.
J Data are estimated due to associated quality control data. Bias unknown.
J- Data are estimated due to associated quality control data. Potential low bias.
J+ Data are estimated due to associated quality control data. Potential high bias.
K Serial dilutions not performed for samples analyzed by this method (E200.7,E200.8)
UB Analyte considered not detected based on associated blank data.
UJ Potential low bias, possible false negative.

Shaded result indicates both background level and screening limit exceeded.
Method detection limit for non-detected value is greater than screening value.

Background values were calculated using the 95% USL.

MST231 Avg MST231 MST232 MST232 MST232 Dup
5/21/2004 5/7/2006 5/21/2004 5/7/2006 5/7/2006
Stream Stream Stream Stream Stream

Dissolved Total Dissolved Total Dissolved Total Dissolved Total Dissolved Total
-- -- <0.03 K -- -- -- <0.03 K -- <0.03 K --

<0.0002 K -- <0.0001 K -- <0.0001 K -- <0.0001 K -- <0.0001 K --
-- -- <0.02 K -- -- -- <0.02 K -- <0.02 K --
-- 0.002 J,B -- 0.008 -- 0.002 J,B -- 0.007 -- 0.007



TABLE 4-18
EXCEEDANCE SUMMARY FOR 

BLACKFOOT RIVER SURFACE WATER SAMPLES 
BALLARD MINE RI

(Page 13 of 15)

Location Identification
Date Collected
Location Type

Analyte/Methods (Units)

Background Screening
Metals (mg/l) Level Limit

Aluminum 0.272 0.087
Cadmium 0.0001 0.0008
Iron 0.112 0.16
Selenium 0.000772 0.005  

mg/l milligrams per liter.
Bold Bolded result indicates positively identified compound.
-- Not scheduled.
B Analyte detected in an associated blank.
D Sample dilution required for analysis; reported values reflect the dilution.
F Analyte was positively identified but the reported concentration is estimated; reported 
 concentration is less than the reporting limit, but greater than the method detection limit.
J Data are estimated due to associated quality control data. Bias unknown.
J- Data are estimated due to associated quality control data. Potential low bias.
J+ Data are estimated due to associated quality control data. Potential high bias.
K Serial dilutions not performed for samples analyzed by this method (E200.7,E200.8)
UB Analyte considered not detected based on associated blank data.
UJ Potential low bias, possible false negative.

Shaded result indicates both background level and screening limit exceeded.
Method detection limit for non-detected value is greater than screening value.

Background values were calculated using the 95% USL.

MST232 Trip MST232 Avg MST232 MST232 Dup MST232 Trip
5/7/2006 5/7/2006 5/14/2007 5/14/2007 5/14/2007
Stream Stream Stream Stream Stream

Dissolved Total Dissolved Total Dissolved Total Dissolved Total Dissolved Total
<0.03 K -- <0.03 K -- -- 0.25 J,K,B -- 0.24 J,K,B -- 0.26 J,K,B

<0.0001 K -- <0.0001 K -- <0.0001 UJ,K -- <0.0001 UJ,K -- <0.0001 UJ,K --
<0.02 K -- <0.02 K -- -- -- -- -- -- --

-- 0.008 -- 0.0073 -- 0.003 J,B -- 0.003 J,B -- 0.004 J,B



TABLE 4-18
EXCEEDANCE SUMMARY FOR 

BLACKFOOT RIVER SURFACE WATER SAMPLES 
BALLARD MINE RI

(Page 14 of 15)

Location Identification
Date Collected
Location Type

Analyte/Methods (Units)

Background Screening
Metals (mg/l) Level Limit

Aluminum 0.272 0.087
Cadmium 0.0001 0.0008
Iron 0.112 0.16
Selenium 0.000772 0.005  

mg/l milligrams per liter.
Bold Bolded result indicates positively identified compound.
-- Not scheduled.
B Analyte detected in an associated blank.
D Sample dilution required for analysis; reported values reflect the dilution.
F Analyte was positively identified but the reported concentration is estimated; reported 
 concentration is less than the reporting limit, but greater than the method detection limit.
J Data are estimated due to associated quality control data. Bias unknown.
J- Data are estimated due to associated quality control data. Potential low bias.
J+ Data are estimated due to associated quality control data. Potential high bias.
K Serial dilutions not performed for samples analyzed by this method (E200.7,E200.8)
UB Analyte considered not detected based on associated blank data.
UJ Potential low bias, possible false negative.

Shaded result indicates both background level and screening limit exceeded.
Method detection limit for non-detected value is greater than screening value.

Background values were calculated using the 95% USL.

MST232 Avg MST232 MST232 MST232 Dup MST232 Trip
5/14/2007 9/8/2007 5/13/2008 5/13/2008 5/13/2008
Stream Stream Stream Stream Stream

Dissolved Total Dissolved Total Dissolved Total Dissolved Total Dissolved Total
-- 0.25 J,K,B -- 0.12 J,K,B -- 1.5 J,K,B -- 1.62 J+,K -- 1.24 J,K,B

<0.0001 UJ,K -- <0.0001 K -- <0.0001 UJ,K -- 0.0001 J,K,B -- <0.0001 K --
-- -- -- -- -- -- -- -- -- --
-- 0.0033 J,B -- <0.001 -- 0.004 J,B -- 0.004 J,B -- 0.004 J,B



TABLE 4-18
EXCEEDANCE SUMMARY FOR 

BLACKFOOT RIVER SURFACE WATER SAMPLES 
BALLARD MINE RI

(Page 15 of 15)

Location Identification
Date Collected
Location Type

Analyte/Methods (Units)

Background Screening
Metals (mg/l) Level Limit

Aluminum 0.272 0.087
Cadmium 0.0001 0.0008
Iron 0.112 0.16
Selenium 0.000772 0.005  

mg/l milligrams per liter.
Bold Bolded result indicates positively identified compound.
-- Not scheduled.
B Analyte detected in an associated blank.
D Sample dilution required for analysis; reported values reflect the dilution.
F Analyte was positively identified but the reported concentration is estimated; reported 
 concentration is less than the reporting limit, but greater than the method detection limit.
J Data are estimated due to associated quality control data. Bias unknown.
J- Data are estimated due to associated quality control data. Potential low bias.
J+ Data are estimated due to associated quality control data. Potential high bias.
K Serial dilutions not performed for samples analyzed by this method (E200.7,E200.8)
UB Analyte considered not detected based on associated blank data.
UJ Potential low bias, possible false negative.

Shaded result indicates both background level and screening limit exceeded.
Method detection limit for non-detected value is greater than screening value.

Background values were calculated using the 95% USL.

MST232 Avg MST232
5/13/2008 9/15/2008
Stream Stream

Dissolved Total Dissolved Total
-- 1.453 J,K,B <0.05 --

0.0001 J,K -- <0.000125 --
-- -- <0.025 --
-- 0.004 J,B -- 0.00127 B



TABLE 4-20
EXCEEDANCE SUMMARY FOR SEDIMENT SAMPLES

BALLARD MINE RI
(Page 1 of 7)

Location Identification MDS030 MDS031 MDS032 MDS033 MSG003 MSG004 MSG005
Field Sample Identification 051104SEMDS030-0 051104SEMDS031-0 051104SEMDS032-0 051104SEMDS033-0 051104SEMSG003-0 051204SEMSG004-0 051204SEMSG005-0

Date Collected 5/11/2004 5/11/2004 5/11/2004 5/11/2004 5/11/2004 5/12/2004 5/12/2004
Analyte/Methods (Units)

Background Screening
Metals (mg/kg) Levels Level

Antimony 5 2 -- -- -- -- -- -- --
Arsenic 4.55 9.8 -- -- -- -- -- -- --
Boron 8.4 -- -- -- -- -- -- -- --
Cadmium 4.17 0.99 3.27 8.32 8.29 6.28 11.2 9.1 1.48
Chromium, Total 38.1 43 37.9 110 75.1 125 136 486 29.3 J
Copper 25.5 32 -- -- -- -- -- -- --
Manganese 405 460 -- -- -- -- -- -- --
Mercury 0.038 0.18 -- -- -- -- -- -- --
Molybdenum 0.5 -- -- -- -- -- -- -- --
Nickel 28.7 23 25.3 96.8 78.1 98.5 72.9 312 J 26.2 J
Selenium 1.48 2 250 J- 83 J- 1300 J- 470 J- 180 J- 29.4 J- 8.8 J-
Silver 0.241 1 -- -- -- -- -- -- --
Thallium 0.378 -- -- -- -- -- -- -- --
Uranium 2.37 -- -- -- -- -- -- -- --
Vanadium 49.1 -- 39.1 57 44.7 62.2 97.1 55.7 J 32.8 J
Zinc 166 121 89 J 348 J 263 J 295 J 328 J 340 J 92 J  

mg/kg milligrams per kilogram.
Bold Bolded result indicates positively identified compound.
-- Not scheduled.
B Analyte detected in an associated blank.
J Data are estimated due to associated quality control data. Bias unknown.
J- Data are estimated due to associated quality control data. Potential low bias.
J+ Data are estimated due to associated quality control data. Potential high bias.
UB Analyte considered not detected based on associated blank data.

Highlight indicates exceedance above both background level and screening level.
Background levels were calculated using the 95% USL.



TABLE 4-20
EXCEEDANCE SUMMARY FOR SEDIMENT SAMPLES

BALLARD MINE RI
(Page 2 of 7)

Location Identification MSG006 MSP010 MSP011 MSP011 MSP011 MSP011
Field Sample Identification 051504SEMSG006-0 051504SEMSP010-0 051204SEMSP011-1-Q1 051204SEMSP011-1-Q2 051204SEMSP011-1-Q3 051204SEMSP011-1-Q-avg

Date Collected 5/14/2004 5/15/2004 5/12/2004 5/12/2004 5/12/2004 5/12/2004
Analyte/Methods (Units)

Background Screening
Metals (mg/kg) Levels Level

Antimony 5 2 -- -- -- -- -- --
Arsenic 4.55 9.8 -- -- -- -- -- --
Boron 8.4 -- -- -- -- -- -- --
Cadmium 4.17 0.99 1.27 25.6 67 66 67.5 66.8
Chromium, Total 38.1 43 36.8 593 613 610 630 618
Copper 25.5 32 -- -- -- -- -- --
Manganese 405 460 -- -- -- -- -- --
Mercury 0.038 0.18 -- -- -- -- -- --
Molybdenum 0.5 -- -- -- -- -- -- --
Nickel 28.7 23 17.2 249 102 J 100 J 105 J 102 J
Selenium 1.48 2 290 114 36 J- 30 J- 35 J- 33.7 J-
Silver 0.241 1 -- -- -- -- -- --
Thallium 0.378 -- -- -- -- -- -- --
Uranium 2.37 -- -- -- -- -- -- --
Vanadium 49.1 -- 33.6 202 474 456 485 472
Zinc 166 121 73 940 710 710 730 717  

mg/kg milligrams per kilogram.
Bold Bolded result indicates positively identified compound.
-- Not scheduled.
B Analyte detected in an associated blank.
J Data are estimated due to associated quality control data. Bias unknown.
J- Data are estimated due to associated quality control data. Potential low bias.
J+ Data are estimated due to associated quality control data. Potential high bias.
UB Analyte considered not detected based on associated blank data.

Highlight indicates exceedance above both background level and screening level.
Background levels were calculated using the 95% USL.



TABLE 4-20
EXCEEDANCE SUMMARY FOR SEDIMENT SAMPLES

BALLARD MINE RI
(Page 3 of 7)

Location Identification MSP012 MSP059 MSP062 MST050 MST066 MST066
Field Sample Identification 051204SEMSP012-0 051204SEMSP059-0 051204SEMSP062-0 051404SEMST050-0 051804SEMST066-0 1010-MST066-SD-001-1

Date Collected 5/12/2004 5/12/2004 5/12/2004 5/14/2004 5/18/2004 10/3/2010
Analyte/Methods (Units)

Background Screening
Metals (mg/kg) Levels Level

Antimony 5 2 -- -- -- -- -- 4.8 J-
Arsenic 4.55 9.8 -- -- -- -- -- 3.65 J
Boron 8.4 -- -- -- -- -- -- 5.3 J
Cadmium 4.17 0.99 138 43.4 118 3.89 2.34 1.97 J
Chromium, Total 38.1 43 734 672 740 37.7 23.6 19
Copper 25.5 32 -- -- -- -- -- 15.1
Manganese 405 460 -- -- -- -- -- 345 J+
Mercury 0.038 0.18 -- -- -- -- 0.02 0.021
Molybdenum 0.5 -- -- -- -- -- -- <0.5
Nickel 28.7 23 192 J 341 J 375 J 26.2 15.2 13.9
Selenium 1.48 2 63 J- 49 J- 58 J- 2.1 J,B 3.2 J-,B 5.3
Silver 0.241 1 -- -- -- -- -- 0.161
Thallium 0.378 -- -- -- -- -- -- 0.169
Uranium 2.37 -- -- -- -- -- -- 6.29
Vanadium 49.1 -- 535 657 920 42.6 44.1 33.7
Zinc 166 121 1520 1750 2360 135 75 65.6  

mg/kg milligrams per kilogram.
Bold Bolded result indicates positively identified compound.
-- Not scheduled.
B Analyte detected in an associated blank.
J Data are estimated due to associated quality control data. Bias unknown.
J- Data are estimated due to associated quality control data. Potential low bias.
J+ Data are estimated due to associated quality control data. Potential high bias.
UB Analyte considered not detected based on associated blank data.

Highlight indicates exceedance above both background level and screening level.
Background levels were calculated using the 95% USL.



TABLE 4-20
EXCEEDANCE SUMMARY FOR SEDIMENT SAMPLES

BALLARD MINE RI
(Page 4 of 7)

Location Identification MST066 Dup MST066 MST067 MST067 MST069 MST089
Field Sample Identification 1010-MST066-SD-001-2 1010-MST066-SD-001-avg 051104SEMST067-0 1010-MST067-SD-001-1 051004SEMST069-0 051404SEMST089-0

Date Collected 10/3/2010 10/3/2010 5/11/2004 10/3/2010 5/10/2004 5/14/2004
Analyte/Methods (Units)

Background Screening
Metals (mg/kg) Levels Level

Antimony 5 2 4.4 J- 4.6 J- -- 6.6 J-,B -- --
Arsenic 4.55 9.8 3.59 J 3.62 J -- 13.4 -- --
Boron 8.4 -- 5.1 J 5.2 J -- 16.3 -- --
Cadmium 4.17 0.99 1.72 J 1.845 J 34.2 34.7 J-,B 11.1 5.45
Chromium, Total 38.1 43 17.4 18.2 196 105 31 J 41.5
Copper 25.5 32 14.4 14.75 -- 45.7 J -- --
Manganese 405 460 338 J+ 341.5 J+ -- 257 -- --
Mercury 0.038 0.18 0.0205 -- 0.176 J- -- -- 0.044
Molybdenum 0.5 -- <0.5 <0.5 -- 8.8 -- --
Nickel 28.7 23 13.9 13.9 161 134 83.8 J 27.8
Selenium 1.48 2 5.0 5.15 82 J- 167 J-,B 420 J- 14.7
Silver 0.241 1 0.142 0.1515 -- 2.27 -- --
Thallium 0.378 -- 0.152 0.1605 -- 1.1 -- --
Uranium 2.37 -- 5.37 5.83 -- 12.8 -- --
Vanadium 49.1 -- 32.6 33.15 268 198 26.6 J 47.6
Zinc 166 121 71.7 68.65 886 J 834 311 J 171  

mg/kg milligrams per kilogram.
Bold Bolded result indicates positively identified compound.
-- Not scheduled.
B Analyte detected in an associated blank.
J Data are estimated due to associated quality control data. Bias unknown.
J- Data are estimated due to associated quality control data. Potential low bias.
J+ Data are estimated due to associated quality control data. Potential high bias.
UB Analyte considered not detected based on associated blank data.

Highlight indicates exceedance above both background level and screening level.
Background levels were calculated using the 95% USL.



TABLE 4-20
EXCEEDANCE SUMMARY FOR SEDIMENT SAMPLES

BALLARD MINE RI
(Page 5 of 7)

Location Identification MST089 MST090 MST092 MST092 MST093 MST093
Field Sample Identification 1010-MST089-SD-001 051404SEMST090-0 051404SEMST092-0 1010-MST092-SD-001 051304SEMST093-0 1010-MST093A-SD-001-1

Date Collected 10/5/2010 5/14/2004 5/14/2004 10/4/2010 5/13/2004 10/4/2010
Analyte/Methods (Units)

Background Screening
Metals (mg/kg) Levels Level

Antimony 5 2 8.8 UB -- -- 5.8 UB -- 4.5 UB
Arsenic 4.55 9.8 3.36 -- -- 4.19 -- 2.58
Boron 8.4 -- 9.0 J -- -- 10.9 -- 8.3 J
Cadmium 4.17 0.99 3.39 0.93 J- 9.29 J- 6.39 1.81 J- 1.88
Chromium, Total 38.1 43 28.7 22.4 98.7 43.7 27.8 17.7
Copper 25.5 32 14.6 -- -- 26.1 -- 14.5
Manganese 405 460 860 -- -- 296 -- 401
Mercury 0.038 0.18 -- -- 0.087 -- -- 0.025
Molybdenum 0.5 -- <0.5 -- -- 1.2 UB -- <0.5
Nickel 28.7 23 19.8 10 J 50.2 J 32 19.7 J 15.2
Selenium 1.48 2 4.6 0.6 J,B 57 20.6 <0.5 1.0
Silver 0.241 1 0.308 -- -- 0.746 -- 0.161
Thallium 0.378 -- 0.122 -- -- 0.248 -- 0.232
Uranium 2.37 -- 4.25 -- -- 3.41 -- 2.3
Vanadium 49.1 -- 30.9 26.8 94.2 44.4 37.9 21.3
Zinc 166 121 123 58 J-,B 315 J-,B 231 93 J-,B 92  

mg/kg milligrams per kilogram.
Bold Bolded result indicates positively identified compound.
-- Not scheduled.
B Analyte detected in an associated blank.
J Data are estimated due to associated quality control data. Bias unknown.
J- Data are estimated due to associated quality control data. Potential low bias.
J+ Data are estimated due to associated quality control data. Potential high bias.
UB Analyte considered not detected based on associated blank data.

Highlight indicates exceedance above both background level and screening level.
Background levels were calculated using the 95% USL.



TABLE 4-20
EXCEEDANCE SUMMARY FOR SEDIMENT SAMPLES

BALLARD MINE RI
(Page 6 of 7)

Location Identification MST093 MST093 MST093 MST094 MST095 MST095
Field Sample Identification 1010-MST093A-SD-001-2 1010-MST093A-SD-001-avg 1010-MST093B-SD-001 051304SEMST094-0 051404SEMST095-0 1010-MST095-SD-001

Date Collected 10/4/2010 10/4/2010 10/4/2010 5/13/2004 5/14/2004 10/4/2010
Analyte/Methods (Units)

Background Screening
Metals (mg/kg) Levels Level

Antimony 5 2 4.8 UB 4.65 UB 3.2 UB -- -- 8.2 UB
Arsenic 4.55 9.8 2.89 2.735 2.1 -- -- 10.9
Boron 8.4 -- 8.5 J 8.4 J 8.0 J -- -- 18.8
Cadmium 4.17 0.99 1.94 1.91 2.21 1.28 J- 10.5 J- 44.9
Chromium, Total 38.1 43 18.2 17.95 19.8 39.8 94.7 269
Copper 25.5 32 14.3 14.4 14.9 -- -- 70.6
Manganese 405 460 400 400.5 405 -- -- 227
Mercury 0.038 0.18 0.029 0.027 0.026 -- 0.289 --
Molybdenum 0.5 -- <0.5 <0.5 <0.5 -- -- 12.8
Nickel 28.7 23 16.2 15.7 17.2 24.1 J 57.5 J 198
Selenium 1.48 2 0.9 J 0.95 J 1.0 J 8.2 22 86.1
Silver 0.241 1 0.16 0.1605 0.165 -- -- 3.07
Thallium 0.378 -- 0.157 0.1945 0.171 -- -- 1.63
Uranium 2.37 -- 2.38 2.34 2.03 -- -- 16.8
Vanadium 49.1 -- 20.3 20.8 28.6 42.6 85.9 473
Zinc 166 121 94.8 93.4 107 103 J-,B 252 J-,B 1050  

mg/kg milligrams per kilogram.
Bold Bolded result indicates positively identified compound.
-- Not scheduled.
B Analyte detected in an associated blank.
J Data are estimated due to associated quality control data. Bias unknown.
J- Data are estimated due to associated quality control data. Potential low bias.
J+ Data are estimated due to associated quality control data. Potential high bias.
UB Analyte considered not detected based on associated blank data.

Highlight indicates exceedance above both background level and screening level.
Background levels were calculated using the 95% USL.



TABLE 4-20
EXCEEDANCE SUMMARY FOR SEDIMENT SAMPLES

BALLARD MINE RI
(Page 7 of 7)

Location Identification MST096 MST272 MST272 MST273 MST273
Field Sample Identification 051404SEMST096-0 051404SEMST272-0 1010-MST272-SD-001 051404SEMST273-0 1010-MST273-SD-001

Date Collected 5/14/2004 5/14/2004 10/5/2010 5/14/2004 10/5/2010
Analyte/Methods (Units)

Background Screening
Metals (mg/kg) Levels Level

Antimony 5 2 -- -- 6.1 J-,B -- 6.2 J-,B
Arsenic 4.55 9.8 -- -- 3.59 J -- 3.33 J
Boron 8.4 -- -- -- 10.1 -- 7.8 J
Cadmium 4.17 0.99 0.55 J- 4.1 5.35 J 2.79 2.05 J
Chromium, Total 38.1 43 29 42.1 35.4 30.8 19.4
Copper 25.5 32 -- -- 18.1 -- 13.2
Manganese 405 460 -- -- 578 -- 1640
Mercury 0.038 0.18 -- 0.046 -- 0.022
Molybdenum 0.5 -- -- -- 1.0 UB -- <0.5
Nickel 28.7 23 13.7 J 27.7 33 18.9 18.7
Selenium 1.48 2 16.8 2.0 J,B 2.5 1.7 J,B 1.5
Silver 0.241 1 -- -- 0.412 -- 0.177
Thallium 0.378 -- -- -- 0.345 -- 0.147
Uranium 2.37 -- -- -- 4.15 -- 2.82
Vanadium 49.1 -- 25 65.1 57.7 36.7 25.9
Zinc 166 121 80 J-,B 149 213 104 81.9  

mg/kg milligrams per kilogram.
Bold Bolded result indicates positively identified compound.
-- Not scheduled.
B Analyte detected in an associated blank.
J Data are estimated due to associated quality control data. Bias unknown.
J- Data are estimated due to associated quality control data. Potential low bias.
J+ Data are estimated due to associated quality control data. Potential high bias.
UB Analyte considered not detected based on associated blank data.

Highlight indicates exceedance above both background level and screening level.
Background levels were calculated using the 95% USL.



TABLE 4-22
EXCEEDANCE SUMMARY FOR GROUNDWATER SAMPLES

BALLARD MINE RI
(Page 1 of 22)

Location Identification MAW008 MBW006 MBW006 MBW006 MBW006 MBW009 MBW009
Well Type Borehole Borehole

Date Collected 9/26/2008 5/13/2008 5/10/2009 5/21/2010 5/15/2012 5/14/2008 5/10/2009
Analyte/Methods (Units)

Screening Background
Metals/(mg/l) Limits Levels Dissolved Total Total Dissolved Total Dissolved Total Dissolved Total Total Dissolved Total

Aluminum 0.2 -- <0.05 1.09 -- -- <0.05 -- -- -- -- -- -- 0.0793 F
Antimony 0.006 -- -- -- -- -- -- -- -- -- -- -- -- --
Arsenic 0.01 0.00103 -- -- -- -- -- -- -- -- -- -- -- --
Cadmium 0.005 0.000401 <0.000125 0.000334 F -- -- <0.000125 <0.0003 <0.0003 -- <0.0012 D -- -- 0.00106
Iron 0.3 -- 0.033 F 5.73 -- <0.025 0.0297 F -- -- -- -- -- 0.0305 F 0.0927 F
Manganese 0.05 0.435 0.0921 0.244 -- -- 0.0158 -- -- -- 0.0474 J+ -- -- 0.495
Selenium 0.05 0.00278 0.0729 0.0709 0.34 D -- 0.3 0.243 0.328 -- 0.456 D 0.026 -- 0.0117

Chemistry Parameters (mg/l)
Sulfate (as SO4) 250 -- 62 -- -- 375 -- 311 -- 341 D -- -- 334 --
Total dissolved solids (Residue, filterable) 500 -- -- 472 -- -- 808 -- 676 -- 756 -- -- 800 

mg/l milligrams per liter.
Bold Bolded result indicates positively identified compound.
-- Not scheduled.
B Analyte detected in an associated blank.
D Sample dilution required for analysis; reported values reflect the dilution.
F Analyte was positively identified but the reported concentration is estimated; 
 reported concentration is less than the reporting limit, but greater than the 

method detection limit.
J Data are estimated due to associated quality control data. Bias unknown.
J- Data are estimated due to associated quality control data. Potential low bias.
J+ Data are estimated due to associated quality control data. Potentialhigh bias.
K
UB Analyte considered not detected based on associated blank data.
UJ Potential low bias, possible false negative.

Highlight indicates both screening limits and background levels exceeded.
Method detection limit for non-detected value is greater than 
the screening value

Background levels were calculated using the 95% USL.

Agricultural Borehole Borehole Borehole Borehole



TABLE 4-22
EXCEEDANCE SUMMARY FOR GROUNDWATER SAMPLES

BALLARD MINE RI
(Page 2 of 22)

Location Identification
Well Type

Date Collected
Analyte/Methods (Units)

Screening Background
Metals/(mg/l) Limits Levels

Aluminum 0.2 --
Antimony 0.006 --
Arsenic 0.01 0.00103
Cadmium 0.005 0.000401
Iron 0.3 --
Manganese 0.05 0.435
Selenium 0.05 0.00278

Chemistry Parameters (mg/l)
Sulfate (as SO4) 250 --
Total dissolved solids (Residue, filterable) 500 -- 

mg/l milligrams per liter.
Bold Bolded result indicates positively identified compound.
-- Not scheduled.
B Analyte detected in an associated blank.
D Sample dilution required for analysis; reported values reflect the dilution.
F Analyte was positively identified but the reported concentration is estimated; 
 reported concentration is less than the reporting limit, but greater than the 

method detection limit.
J Data are estimated due to associated quality control data. Bias unknown.
J- Data are estimated due to associated quality control data. Potential low bias.
J+ Data are estimated due to associated quality control data. Potentialhigh bias.
K
UB Analyte considered not detected based on associated blank data.
UJ Potential low bias, possible false negative.

Highlight indicates both screening limits and background levels exceeded.
Method detection limit for non-detected value is greater than 
the screening value

Background levels were calculated using the 95% USL.

MBW009 MBW009 MBW011 MBW011 MBW011 MBW011 MBW026
Borehole Borehole

5/20/2010 5/15/2012 5/14/2008 5/10/2009 5/18/2010 5/15/2012 9/25/2008

Dissolved Total Dissolved Total Total Dissolved Total Dissolved Total Dissolved Total Dissolved
-- -- -- -- -- -- <0.05 -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- --

<0.0003 <0.0003 -- 0.000715 F,D -- -- 0.00017 F <0.0003 -- -- <0.0012 D --
-- -- -- -- -- 0.0434 F 0.0954 F -- -- -- -- --
-- -- -- 0.371 J+ -- -- 0.096 -- -- -- 0.0361 J+ --

0.00571 0.00495 -- 0.00231 D 0.159 D -- 0.569 0.459 -- -- 0.474 D 0.201

441 -- 392 D -- -- 163 -- 157 -- 175 D -- --
-- 962 -- 852 -- -- 506 -- 456 -- 504 --

Borehole Borehole Borehole Borehole Borehole



TABLE 4-22
EXCEEDANCE SUMMARY FOR GROUNDWATER SAMPLES

BALLARD MINE RI
(Page 3 of 22)

Location Identification
Well Type

Date Collected
Analyte/Methods (Units)

Screening Background
Metals/(mg/l) Limits Levels

Aluminum 0.2 --
Antimony 0.006 --
Arsenic 0.01 0.00103
Cadmium 0.005 0.000401
Iron 0.3 --
Manganese 0.05 0.435
Selenium 0.05 0.00278

Chemistry Parameters (mg/l)
Sulfate (as SO4) 250 --
Total dissolved solids (Residue, filterable) 500 -- 

mg/l milligrams per liter.
Bold Bolded result indicates positively identified compound.
-- Not scheduled.
B Analyte detected in an associated blank.
D Sample dilution required for analysis; reported values reflect the dilution.
F Analyte was positively identified but the reported concentration is estimated; 
 reported concentration is less than the reporting limit, but greater than the 

method detection limit.
J Data are estimated due to associated quality control data. Bias unknown.
J- Data are estimated due to associated quality control data. Potential low bias.
J+ Data are estimated due to associated quality control data. Potentialhigh bias.
K
UB Analyte considered not detected based on associated blank data.
UJ Potential low bias, possible false negative.

Highlight indicates both screening limits and background levels exceeded.
Method detection limit for non-detected value is greater than 
the screening value

Background levels were calculated using the 95% USL.

MBW026 MBW027 MBW027 MBW027 MBW027 MBW028 MBW028
Borehole Borehole

5/11/2009 6/19/2008 5/11/2009 5/21/2010 5/13/2012 5/31/2008 5/11/2009

Dissolved Total Total Dissolved Total Dissolved Total Dissolved Total Total Dissolved Total
-- 14.4 -- -- 0.283 -- -- -- -- -- -- 0.114
-- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- --
-- 0.000893 -- -- 0.000331 F <0.0003 0.000344 J -- <0.0012 D -- -- 0.00049 F

0.249 17.5 -- <0.025 0.402 -- -- -- -- -- <0.025 0.167
-- 0.0691 -- -- 0.00508 -- -- -- <0.004 D -- -- 0.176
-- 0.221 0.18 D -- 0.21 0.198 0.198 -- 0.36 D 0.62 D -- 0.894

157 -- -- 182 -- 322 -- 282 J+ -- -- 474 --
-- 554 -- -- 508 -- 830 -- 666 -- -- 1090

Borehole Borehole BoreholeBorehole Borehole



TABLE 4-22
EXCEEDANCE SUMMARY FOR GROUNDWATER SAMPLES

BALLARD MINE RI
(Page 4 of 22)

Location Identification
Well Type

Date Collected
Analyte/Methods (Units)

Screening Background
Metals/(mg/l) Limits Levels

Aluminum 0.2 --
Antimony 0.006 --
Arsenic 0.01 0.00103
Cadmium 0.005 0.000401
Iron 0.3 --
Manganese 0.05 0.435
Selenium 0.05 0.00278

Chemistry Parameters (mg/l)
Sulfate (as SO4) 250 --
Total dissolved solids (Residue, filterable) 500 -- 

mg/l milligrams per liter.
Bold Bolded result indicates positively identified compound.
-- Not scheduled.
B Analyte detected in an associated blank.
D Sample dilution required for analysis; reported values reflect the dilution.
F Analyte was positively identified but the reported concentration is estimated; 
 reported concentration is less than the reporting limit, but greater than the 

method detection limit.
J Data are estimated due to associated quality control data. Bias unknown.
J- Data are estimated due to associated quality control data. Potential low bias.
J+ Data are estimated due to associated quality control data. Potentialhigh bias.
K
UB Analyte considered not detected based on associated blank data.
UJ Potential low bias, possible false negative.

Highlight indicates both screening limits and background levels exceeded.
Method detection limit for non-detected value is greater than 
the screening value

Background levels were calculated using the 95% USL.

MBW028 MBW028 MBW032 MBW032 MBW032 MBW032 Dup MBW0
Borehole

5/19/2010 5/13/2012 5/28/2008 5/12/2009 5/20/2010 5/20/2010 5/20/

Dissolved Total Dissolved Total Total Dissolved Total Dissolved Total Dissolved Total Dissolved
-- -- -- -- -- -- <0.05 -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- --

0.000513 J 0.000475 J -- <0.0012 D -- -- 0.000923 0.000899 0.00106 <0.015 0.00205 0.000899
-- -- -- -- -- <0.025 0.0786 F -- -- -- -- --
-- -- -- 0.0579 D -- -- 0.00883 -- -- -- -- --

0.891 0.888 -- 0.916 D 0.63 D -- 0.605 0.756 0.723 0.776 0.634 0.766

499 -- 549 J+ -- -- 867 -- 1110 -- 1130 -- 1120
-- 1040 -- 998 -- -- 1860 -- 2030 -- 2000 --

Borehole Borehole Borehole Borehole Borehole Bore



TABLE 4-22
EXCEEDANCE SUMMARY FOR GROUNDWATER SAMPLES

BALLARD MINE RI
(Page 5 of 22)

Location Identification
Well Type

Date Collected
Analyte/Methods (Units)

Screening Background
Metals/(mg/l) Limits Levels

Aluminum 0.2 --
Antimony 0.006 --
Arsenic 0.01 0.00103
Cadmium 0.005 0.000401
Iron 0.3 --
Manganese 0.05 0.435
Selenium 0.05 0.00278

Chemistry Parameters (mg/l)
Sulfate (as SO4) 250 --
Total dissolved solids (Residue, filterable) 500 -- 

mg/l milligrams per liter.
Bold Bolded result indicates positively identified compound.
-- Not scheduled.
B Analyte detected in an associated blank.
D Sample dilution required for analysis; reported values reflect the dilution.
F Analyte was positively identified but the reported concentration is estimated; 
 reported concentration is less than the reporting limit, but greater than the 

method detection limit.
J Data are estimated due to associated quality control data. Bias unknown.
J- Data are estimated due to associated quality control data. Potential low bias.
J+ Data are estimated due to associated quality control data. Potentialhigh bias.
K
UB Analyte considered not detected based on associated blank data.
UJ Potential low bias, possible false negative.

Highlight indicates both screening limits and background levels exceeded.
Method detection limit for non-detected value is greater than 
the screening value

Background levels were calculated using the 95% USL.

32 Avg MBW032 MBW032 Dup MBW032 Avg MBW048 MBW048 MBW048
Borehole

/2010 5/14/2012 5/14/2012 5/14/2012 5/30/2008 5/12/2009 5/20/2010

Total Dissolved Total Dissolved Total Dissolved Total Total Dissolved Total Dissolved Total
-- -- -- -- -- -- -- -- -- 0.181 -- --
-- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- --

0.001555 -- 0.00108 F,D -- 0.000971 F,D -- 0.001026 F,D -- -- <0.000125 <0.0003 <0.0003
-- -- -- -- -- -- -- -- 0.159 0.278 -- --
-- -- 0.00977 J+ -- 0.00699 J+ -- 0.00838 J+ -- -- 0.278 -- --

0.6785 -- 1.01 D -- 1.01 D -- 1.01 D <0.005 -- <0.0005 <0.0005 0.000534 J

-- 1280 D -- 1090 D -- 1185 D -- -- 6.68 -- 6.09 --
2015 -- 2010 -- 2130 -- 2070 -- -- 116 -- 108

Borehole Boreholeehole Borehole Borehole Borehole



TABLE 4-22
EXCEEDANCE SUMMARY FOR GROUNDWATER SAMPLES

BALLARD MINE RI
(Page 6 of 22)

Location Identification
Well Type

Date Collected
Analyte/Methods (Units)

Screening Background
Metals/(mg/l) Limits Levels

Aluminum 0.2 --
Antimony 0.006 --
Arsenic 0.01 0.00103
Cadmium 0.005 0.000401
Iron 0.3 --
Manganese 0.05 0.435
Selenium 0.05 0.00278

Chemistry Parameters (mg/l)
Sulfate (as SO4) 250 --
Total dissolved solids (Residue, filterable) 500 -- 

mg/l milligrams per liter.
Bold Bolded result indicates positively identified compound.
-- Not scheduled.
B Analyte detected in an associated blank.
D Sample dilution required for analysis; reported values reflect the dilution.
F Analyte was positively identified but the reported concentration is estimated; 
 reported concentration is less than the reporting limit, but greater than the 

method detection limit.
J Data are estimated due to associated quality control data. Bias unknown.
J- Data are estimated due to associated quality control data. Potential low bias.
J+ Data are estimated due to associated quality control data. Potentialhigh bias.
K
UB Analyte considered not detected based on associated blank data.
UJ Potential low bias, possible false negative.

Highlight indicates both screening limits and background levels exceeded.
Method detection limit for non-detected value is greater than 
the screening value

Background levels were calculated using the 95% USL.

MBW048 MBW130 MBW130 MBW130 MBW131 MBW131 MBW131
Borehole Borehole

5/14/2012 5/15/2009 5/18/2010 5/15/2012 5/15/2009 5/20/2010 5/15/2012

Dissolved Total Dissolved Dissolved Total Dissolved Total Dissolved Dissolved Total Dissolved Total
-- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- --
-- <0.0012 D -- -- <0.0003 -- <0.0012 D -- <0.0003 <0.0003 -- <0.0012 D
-- -- -- -- -- -- -- -- -- -- -- --
-- 0.362 J+ -- -- -- -- 0.054 J+ -- -- -- -- <0.004 D
-- <0.002 D 0.00223 -- 0.000654 J -- 0.00127 F,D <0.0005 0.00311 0.00299 -- 0.00456 D

4.77 -- -- 10.1 -- 11.9 -- -- 5.21 -- 3.63 --
-- 106 -- -- 148 -- 180 -- -- 82 -- 86

Borehole Borehole Borehole Borehole Borehole



TABLE 4-22
EXCEEDANCE SUMMARY FOR GROUNDWATER SAMPLES

BALLARD MINE RI
(Page 7 of 22)

Location Identification
Well Type

Date Collected
Analyte/Methods (Units)

Screening Background
Metals/(mg/l) Limits Levels

Aluminum 0.2 --
Antimony 0.006 --
Arsenic 0.01 0.00103
Cadmium 0.005 0.000401
Iron 0.3 --
Manganese 0.05 0.435
Selenium 0.05 0.00278

Chemistry Parameters (mg/l)
Sulfate (as SO4) 250 --
Total dissolved solids (Residue, filterable) 500 -- 

mg/l milligrams per liter.
Bold Bolded result indicates positively identified compound.
-- Not scheduled.
B Analyte detected in an associated blank.
D Sample dilution required for analysis; reported values reflect the dilution.
F Analyte was positively identified but the reported concentration is estimated; 
 reported concentration is less than the reporting limit, but greater than the 

method detection limit.
J Data are estimated due to associated quality control data. Bias unknown.
J- Data are estimated due to associated quality control data. Potential low bias.
J+ Data are estimated due to associated quality control data. Potentialhigh bias.
K
UB Analyte considered not detected based on associated blank data.
UJ Potential low bias, possible false negative.

Highlight indicates both screening limits and background levels exceeded.
Method detection limit for non-detected value is greater than 
the screening value

Background levels were calculated using the 95% USL.

MBW135 MBW135 MBW135 MMW001 MMW001 MMW001 Dup MMW0
Borehole
5/15/2009 5/21/2010 5/14/2012 5/21/2004 10/7/2004 10/7/2004 10/7/

Dissolved Dissolved Total Dissolved Total Dissolved Total Dissolved Total Dissolved Total Dissolved
-- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- --
-- <0.0003 <0.0003 -- <0.0012 D 0.0033 J,K,B -- 0.006 J,K,B -- 0.0058 J,K,B -- 0.006 J,K,B
-- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- 0.323 D -- -- -- -- -- -- --

0.000759 F,J-,B 0.00061 J 0.000656 J -- <0.002 D 0.046 -- 0.017 -- 0.017 -- 0.017

-- 42.7 -- 42.1 -- 99.6 -- 100 -- 100 -- 98
-- -- 256 -- 258 -- -- -- -- -- -- --

MonBorehole Borehole Monitor Monitor Monitor



TABLE 4-22
EXCEEDANCE SUMMARY FOR GROUNDWATER SAMPLES

BALLARD MINE RI
(Page 8 of 22)

Location Identification
Well Type

Date Collected
Analyte/Methods (Units)

Screening Background
Metals/(mg/l) Limits Levels

Aluminum 0.2 --
Antimony 0.006 --
Arsenic 0.01 0.00103
Cadmium 0.005 0.000401
Iron 0.3 --
Manganese 0.05 0.435
Selenium 0.05 0.00278

Chemistry Parameters (mg/l)
Sulfate (as SO4) 250 --
Total dissolved solids (Residue, filterable) 500 -- 

mg/l milligrams per liter.
Bold Bolded result indicates positively identified compound.
-- Not scheduled.
B Analyte detected in an associated blank.
D Sample dilution required for analysis; reported values reflect the dilution.
F Analyte was positively identified but the reported concentration is estimated; 
 reported concentration is less than the reporting limit, but greater than the 

method detection limit.
J Data are estimated due to associated quality control data. Bias unknown.
J- Data are estimated due to associated quality control data. Potential low bias.
J+ Data are estimated due to associated quality control data. Potentialhigh bias.
K
UB Analyte considered not detected based on associated blank data.
UJ Potential low bias, possible false negative.

Highlight indicates both screening limits and background levels exceeded.
Method detection limit for non-detected value is greater than 
the screening value

Background levels were calculated using the 95% USL.

01 Trip MMW001 Avg MMW001 MMW001 MMW001 MMW001 MMW

/2004 10/7/2004 6/23/2005 11/1/2005 5/18/2006 5/18/2006 10/16

Total Dissolved Total Dissolved Total Dissolved Total Dissolved Dissolved Total Total Dissolved
-- -- -- <0.03 K -- <0.03 K -- -- <0.03 K -- -- <0.03 K
-- -- -- -- -- -- -- <0.0004 K -- -- -- <0.0004 K
-- -- -- -- -- -- -- 0.0008 J,K,B -- -- -- 0.0039 J,K,B
-- 0.00593 J,K,B -- 0.0061 J,K,B -- 0.0029 J,K,B <0.05 K -- 0.005 J,K,B -- 0.0215 J,K,B0.0013 J,K,B
-- -- -- <0.01 K -- <0.02 K 0.2 UB,K -- <0.02 K -- -- 0.02 J,K,B
-- -- -- 0.0312 J,K,B -- 0.0585 J,K,B 0.3 J,K,B -- 0.0071 J,K,B -- -- 0.143 J,K,B
-- 0.017 -- 0.067 -- 0.072 0.069 -- 0.125 -- 0.131 0.023

-- 99.3 -- 122 J -- 98.1 -- -- 149 -- -- 117 J-
-- -- -- -- -- -- -- 550 J -- -- -- 500 J-,B

nitor Monitor Monitor Monitor Monitor Monitor Mon



TABLE 4-22
EXCEEDANCE SUMMARY FOR GROUNDWATER SAMPLES

BALLARD MINE RI
(Page 9 of 22)

Location Identification
Well Type

Date Collected
Analyte/Methods (Units)

Screening Background
Metals/(mg/l) Limits Levels

Aluminum 0.2 --
Antimony 0.006 --
Arsenic 0.01 0.00103
Cadmium 0.005 0.000401
Iron 0.3 --
Manganese 0.05 0.435
Selenium 0.05 0.00278

Chemistry Parameters (mg/l)
Sulfate (as SO4) 250 --
Total dissolved solids (Residue, filterable) 500 -- 

mg/l milligrams per liter.
Bold Bolded result indicates positively identified compound.
-- Not scheduled.
B Analyte detected in an associated blank.
D Sample dilution required for analysis; reported values reflect the dilution.
F Analyte was positively identified but the reported concentration is estimated; 
 reported concentration is less than the reporting limit, but greater than the 

method detection limit.
J Data are estimated due to associated quality control data. Bias unknown.
J- Data are estimated due to associated quality control data. Potential low bias.
J+ Data are estimated due to associated quality control data. Potentialhigh bias.
K
UB Analyte considered not detected based on associated blank data.
UJ Potential low bias, possible false negative.

Highlight indicates both screening limits and background levels exceeded.
Method detection limit for non-detected value is greater than 
the screening value

Background levels were calculated using the 95% USL.

W001 MMW002 MMW002 MMW002 Dup MMW002 Trip MMW002 Avg MMW

/2007 5/21/2004 10/6/2004 10/6/2004 10/6/2004 10/6/2004 6/23/

Total Dissolved Total Dissolved Total Dissolved Total Dissolved Total Dissolved Total Dissolved
0.75 J,K,B -- -- -- -- -- -- -- -- -- -- <0.03 K
<0.0004 K -- -- -- -- -- -- -- -- -- -- --

0.006 J,K,B -- -- -- -- -- -- -- -- -- -- --
0.0025 J,K,B <0.0002 K -- 0.0001 J,K,B -- 0.0001 J,K,B -- 0.0001 J,K,B -- 0.0001 J,K,B -- <0.0001 K
0.64 J,K,B -- -- -- -- -- -- -- -- -- -- <0.01 K
0.189 J,K,B -- -- -- -- -- -- -- -- -- -- 0.0216 J,K,B

0.028 <0.001 -- 0.024 J- -- 0.023 J- -- 0.024 J- -- 0.0237 J- -- 0.031

-- 53.6 -- 49.3 J -- 48.8 J -- 48.9 J -- 49 J -- 49.8
-- -- -- -- -- -- -- -- -- -- -- --

Monnitor Monitor Monitor Monitor Monitor Monitor



TABLE 4-22
EXCEEDANCE SUMMARY FOR GROUNDWATER SAMPLES

BALLARD MINE RI
(Page 10 of 22)

Location Identification
Well Type

Date Collected
Analyte/Methods (Units)

Screening Background
Metals/(mg/l) Limits Levels

Aluminum 0.2 --
Antimony 0.006 --
Arsenic 0.01 0.00103
Cadmium 0.005 0.000401
Iron 0.3 --
Manganese 0.05 0.435
Selenium 0.05 0.00278

Chemistry Parameters (mg/l)
Sulfate (as SO4) 250 --
Total dissolved solids (Residue, filterable) 500 -- 

mg/l milligrams per liter.
Bold Bolded result indicates positively identified compound.
-- Not scheduled.
B Analyte detected in an associated blank.
D Sample dilution required for analysis; reported values reflect the dilution.
F Analyte was positively identified but the reported concentration is estimated; 
 reported concentration is less than the reporting limit, but greater than the 

method detection limit.
J Data are estimated due to associated quality control data. Bias unknown.
J- Data are estimated due to associated quality control data. Potential low bias.
J+ Data are estimated due to associated quality control data. Potentialhigh bias.
K
UB Analyte considered not detected based on associated blank data.
UJ Potential low bias, possible false negative.

Highlight indicates both screening limits and background levels exceeded.
Method detection limit for non-detected value is greater than 
the screening value

Background levels were calculated using the 95% USL.

W002 MMW002 MMW002 MMW002 MMW006 MMW006 Dup MMW006 Trip
Monitor

/2005 11/1/2005 5/18/2006 5/18/2006 10/17/2007 10/17/2007 10/17/2007

Total Dissolved Total Dissolved Dissolved Total Dissolved Total Dissolved Total Dissolved Total
-- <0.03 K -- 0.04 J,K,B -- -- <0.03 K <0.03 K <0.03 K <0.03 K <0.03 K <0.03 K
-- -- -- -- <0.0004 K -- <0.0004 K <0.0004 K <0.0004 K <0.0004 K <0.0004 K <0.0004 K
-- -- -- -- 0.0024 J,K,B -- 0.0039 J,K,B0.0033 J,K,B0.0035 J,K,B0.0032 J,K,B0.0036 J,K,B0.0031 J,K,B
-- <0.0001 K <0.05 K <0.0001 K -- <0.0001 K <0.0001 K <0.0001 K <0.0001 K <0.0001 K <0.0001 K <0.0001 K
-- <0.02 K 1.0 J,K,B <0.02 K -- -- <0.02 K <0.02 K <0.02 K <0.02 K <0.02 K <0.02 K
-- 0.0074 J,K,B <0.3 K 0.0191 J,K,B -- -- 0.0013 J,K,B 0.001 J,K,B 0.0012 J,K,B0.0012 J,K,B 0.001 J,K,B 0.001 J,K,B
-- 0.022 0.022 0.008 -- 0.007 0.08 0.08 0.08 0.08 0.07 0.08

-- 58.7 -- 56.6 -- -- 60.6 -- 60.6 -- 60.7 --
-- -- -- -- 390 J -- 280 J- -- 280 J- -- 280 J- --

nitor Monitor Monitor Monitor Monitor Monitor



TABLE 4-22
EXCEEDANCE SUMMARY FOR GROUNDWATER SAMPLES

BALLARD MINE RI
(Page 11 of 22)

Location Identification
Well Type

Date Collected
Analyte/Methods (Units)

Screening Background
Metals/(mg/l) Limits Levels

Aluminum 0.2 --
Antimony 0.006 --
Arsenic 0.01 0.00103
Cadmium 0.005 0.000401
Iron 0.3 --
Manganese 0.05 0.435
Selenium 0.05 0.00278

Chemistry Parameters (mg/l)
Sulfate (as SO4) 250 --
Total dissolved solids (Residue, filterable) 500 -- 

mg/l milligrams per liter.
Bold Bolded result indicates positively identified compound.
-- Not scheduled.
B Analyte detected in an associated blank.
D Sample dilution required for analysis; reported values reflect the dilution.
F Analyte was positively identified but the reported concentration is estimated; 
 reported concentration is less than the reporting limit, but greater than the 

method detection limit.
J Data are estimated due to associated quality control data. Bias unknown.
J- Data are estimated due to associated quality control data. Potential low bias.
J+ Data are estimated due to associated quality control data. Potentialhigh bias.
K
UB Analyte considered not detected based on associated blank data.
UJ Potential low bias, possible false negative.

Highlight indicates both screening limits and background levels exceeded.
Method detection limit for non-detected value is greater than 
the screening value

Background levels were calculated using the 95% USL.

MMW006 Avg MMW006 MMW006 MMW006 Dup MMW006 Trip MMW006 Avg

10/17/2007 5/20/2008 9/24/2008 9/24/2008 9/24/2008 9/24/2008

Dissolved Total Dissolved Total Dissolved Total Dissolved Total Dissolved Total Dissolved Total
<0.03 K <0.03 K <0.03 K 0.08 J-,B,K <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05

<0.0004 K <0.0004 K -- -- -- -- -- -- -- -- -- --
0.00367 J,K,B0.0032 J,K,B -- -- -- -- -- -- -- -- -- --

<0.0001 K <0.0001 K <0.0001 K <0.0001 K <0.000125 <0.000125 <0.000125 <0.000125 <0.000125 <0.000125 <0.000125 <0.000125
<0.02 K <0.02 K <0.02 K 0.04 J-,B,K <0.025 <0.025 <0.025 <0.025 <0.025 <0.025 <0.025 <0.025

0.00117 J,K,B0.00107 J,K,B <0.0005 K 0.0021 J,K,B <0.0005 <0.0005 0.000688 F 0.00134 F 0.00651 0.000631 F 0.003599 F 0.000986 F
0.077 0.08 0.059 0.069 0.0718 J 0.0711 J 0.0683 0.0733 0.0681 J 0.0702 J 0.0694 J 0.07153 J

60.63 -- 59.1 -- 58.2 -- 57.3 -- 58.4 -- 57.97 --
280 J- -- 290 J- -- -- 302 -- 282 -- 326 -- 303.3

Monitor Monitor Monitor Monitor Monitor Monitor



TABLE 4-22
EXCEEDANCE SUMMARY FOR GROUNDWATER SAMPLES

BALLARD MINE RI
(Page 12 of 22)

Location Identification
Well Type

Date Collected
Analyte/Methods (Units)

Screening Background
Metals/(mg/l) Limits Levels

Aluminum 0.2 --
Antimony 0.006 --
Arsenic 0.01 0.00103
Cadmium 0.005 0.000401
Iron 0.3 --
Manganese 0.05 0.435
Selenium 0.05 0.00278

Chemistry Parameters (mg/l)
Sulfate (as SO4) 250 --
Total dissolved solids (Residue, filterable) 500 -- 

mg/l milligrams per liter.
Bold Bolded result indicates positively identified compound.
-- Not scheduled.
B Analyte detected in an associated blank.
D Sample dilution required for analysis; reported values reflect the dilution.
F Analyte was positively identified but the reported concentration is estimated; 
 reported concentration is less than the reporting limit, but greater than the 

method detection limit.
J Data are estimated due to associated quality control data. Bias unknown.
J- Data are estimated due to associated quality control data. Potential low bias.
J+ Data are estimated due to associated quality control data. Potentialhigh bias.
K
UB Analyte considered not detected based on associated blank data.
UJ Potential low bias, possible false negative.

Highlight indicates both screening limits and background levels exceeded.
Method detection limit for non-detected value is greater than 
the screening value

Background levels were calculated using the 95% USL.

MMW006 MMW006 MMW006 MMW017 MMW017 MMW017

6/3/2009 5/17/2010 5/10/2012 9/19/2007 5/13/2008 9/23/2008

Dissolved Total Dissolved Total Dissolved Total Dissolved Total Dissolved Total Dissolved Total
-- -- -- -- -- -- <0.03 K 0.21 J+,K <0.03 K 0.04 J-,B,K <0.05 <0.05
-- -- -- -- -- -- <0.0004 K <0.008 K <0.0004 K <0.0004 K -- --
-- -- -- -- -- -- 0.0036 J,K,B0.0035 J,K,B 0.0048 J+,K 0.0023 B,K -- --
-- -- -- <0.0003 -- <0.0012 D 0.0005 J,K,B0.0005 J,K,B0.0006 J,K,B0.0018 J,K,B 0.000566 0.000558
-- -- -- -- -- -- <0.02 K 0.23 B,K <0.02 K 0.02 J,K,B <0.025 <0.025
-- -- -- -- -- <0.004 D 0.533 J,K,B 0.48 J,K,B 0.0174 J,K,B0.0395 J,K,B 0.00843 0.013
-- 0.0699 -- 0.0744 -- 0.101 D 0.13 0.13 0.103 0.103 0.0994 0.101

58.1 -- 65.8 -- 77.3 -- 461 -- 452 -- 446 --
-- 402 -- 330 -- 310 1000 J-,B -- 1000 J- -- -- 1060

Monitor Monitor Monitor Monitor Monitor Monitor



TABLE 4-22
EXCEEDANCE SUMMARY FOR GROUNDWATER SAMPLES

BALLARD MINE RI
(Page 13 of 22)

Location Identification
Well Type

Date Collected
Analyte/Methods (Units)

Screening Background
Metals/(mg/l) Limits Levels

Aluminum 0.2 --
Antimony 0.006 --
Arsenic 0.01 0.00103
Cadmium 0.005 0.000401
Iron 0.3 --
Manganese 0.05 0.435
Selenium 0.05 0.00278

Chemistry Parameters (mg/l)
Sulfate (as SO4) 250 --
Total dissolved solids (Residue, filterable) 500 -- 

mg/l milligrams per liter.
Bold Bolded result indicates positively identified compound.
-- Not scheduled.
B Analyte detected in an associated blank.
D Sample dilution required for analysis; reported values reflect the dilution.
F Analyte was positively identified but the reported concentration is estimated; 
 reported concentration is less than the reporting limit, but greater than the 

method detection limit.
J Data are estimated due to associated quality control data. Bias unknown.
J- Data are estimated due to associated quality control data. Potential low bias.
J+ Data are estimated due to associated quality control data. Potentialhigh bias.
K
UB Analyte considered not detected based on associated blank data.
UJ Potential low bias, possible false negative.

Highlight indicates both screening limits and background levels exceeded.
Method detection limit for non-detected value is greater than 
the screening value

Background levels were calculated using the 95% USL.

MMW017 MMW017 MMW017 MMW018 MMW018 Dup MMW018 Trip

6/3/2009 5/16/2010 5/13/2012 9/17/2007 9/17/2007 9/17/2007

Dissolved Total Dissolved Total Dissolved Total Dissolved Total Dissolved Total Dissolved Total
-- -- -- -- -- -- <0.03 K 0.08 UB,K <0.03 K 0.05 UB,K <0.06 K 0.07 UB,K
-- -- -- -- -- -- <0.0004 K <0.0004 K <0.0004 K <0.0004 K <0.0004 K <0.0004 K
-- -- -- -- -- -- <0.0005 K 0.001 J,K,B 0.0006 J,K,B0.0009 J,K,B0.0006 J,K,B0.0005 J,K,B
-- -- -- 0.000596 J -- <0.0012 D <0.0001 K <0.0001 K <0.0001 K <0.0001 K <0.0001 K <0.0001 K
-- -- -- -- -- -- <0.02 K 0.06 J,K,B <0.02 K 0.05 J,K,B <0.04 K 0.05 J,K,B
-- -- -- -- -- 0.00841 D 0.001 J,K,B 0.018 J,K,B 0.0009 J,K,B0.0151 J,K,B0.0009 J,K,B0.0141 J,K,B
-- 0.0937 -- 0.108 -- 0.321 D 0.028 0.027 0.027 0.03 0.028 0.03

447 -- 481 -- 483 J+ -- 48.6 -- 48.2 -- 48.4 --
-- 1060 -- 1090 -- 864 250 J- -- 250 J- -- 250 J- --

Monitor Monitor Monitor Monitor Monitor Monitor



TABLE 4-22
EXCEEDANCE SUMMARY FOR GROUNDWATER SAMPLES

BALLARD MINE RI
(Page 14 of 22)

Location Identification
Well Type

Date Collected
Analyte/Methods (Units)

Screening Background
Metals/(mg/l) Limits Levels

Aluminum 0.2 --
Antimony 0.006 --
Arsenic 0.01 0.00103
Cadmium 0.005 0.000401
Iron 0.3 --
Manganese 0.05 0.435
Selenium 0.05 0.00278

Chemistry Parameters (mg/l)
Sulfate (as SO4) 250 --
Total dissolved solids (Residue, filterable) 500 -- 

mg/l milligrams per liter.
Bold Bolded result indicates positively identified compound.
-- Not scheduled.
B Analyte detected in an associated blank.
D Sample dilution required for analysis; reported values reflect the dilution.
F Analyte was positively identified but the reported concentration is estimated; 
 reported concentration is less than the reporting limit, but greater than the 

method detection limit.
J Data are estimated due to associated quality control data. Bias unknown.
J- Data are estimated due to associated quality control data. Potential low bias.
J+ Data are estimated due to associated quality control data. Potentialhigh bias.
K
UB Analyte considered not detected based on associated blank data.
UJ Potential low bias, possible false negative.

Highlight indicates both screening limits and background levels exceeded.
Method detection limit for non-detected value is greater than 
the screening value

Background levels were calculated using the 95% USL.

MMW018 Avg MMW018 MMW018 Dup MMW018 Trip MMW018 Avg MMW018

9/17/2007 5/19/2008 5/19/2008 5/19/2008 5/19/2008 9/23/2008

Dissolved Total Dissolved Total Dissolved Total Dissolved Total Dissolved Total Dissolved Total
<0.06 K 0.067 UB,K <0.03 K <0.03 K <0.03 K <0.03 K <0.03 K <0.03 K <0.03 K <0.03 K <0.05 <0.05

<0.0004 K <0.0004 K <0.0004 K <0.0004 K <0.0004 K <0.0004 K <0.0004 K <0.0004 K <0.0004 K <0.0004 K -- --
0.0006 J,K,B0.0008 J,K,B 0.0006 UB,K 0.0012 B,K 0.0009 UB,K 0.0014 B,K 0.0007 UB,K 0.0015 B,K 0.00073 UB,K0.00137 B,K -- --

<0.0001 K <0.0001 K <0.0001 K <0.0001 K <0.0001 K <0.0001 K <0.0001 K <0.0001 K <0.0001 K <0.0001 K <0.000125 <0.000125
<0.04 K 0.053 J,K,B <0.02 K 0.03 J,K,B <0.02 K 0.04 J,K,B <0.02 K 0.04 J,K,B <0.02 K 0.037 J,K,B <0.025 <0.025

0.00093 J,K,B0.01573 J,K,B0.0383 J,K,B0.0694 J,K,B0.0386 J,K,B0.0657 J,K,B0.0417 J,K,B0.0609 J,K,B0.03953 J,K,B0.06533 J,K,B 0.0147 0.0208
0.0277 0.029 0.026 0.027 0.025 0.027 0.026 0.027 0.0257 0.027 0.027 0.0274

48.4 -- 60.4 -- 59.1 -- 60.4 -- 59.97 -- 50.2 --
250 J- -- 280 J- -- 280 J- -- 280 J- -- 280 J- -- -- 292

Monitor Monitor Monitor Monitor Monitor Monitor



TABLE 4-22
EXCEEDANCE SUMMARY FOR GROUNDWATER SAMPLES

BALLARD MINE RI
(Page 15 of 22)

Location Identification
Well Type

Date Collected
Analyte/Methods (Units)

Screening Background
Metals/(mg/l) Limits Levels

Aluminum 0.2 --
Antimony 0.006 --
Arsenic 0.01 0.00103
Cadmium 0.005 0.000401
Iron 0.3 --
Manganese 0.05 0.435
Selenium 0.05 0.00278

Chemistry Parameters (mg/l)
Sulfate (as SO4) 250 --
Total dissolved solids (Residue, filterable) 500 -- 

mg/l milligrams per liter.
Bold Bolded result indicates positively identified compound.
-- Not scheduled.
B Analyte detected in an associated blank.
D Sample dilution required for analysis; reported values reflect the dilution.
F Analyte was positively identified but the reported concentration is estimated; 
 reported concentration is less than the reporting limit, but greater than the 

method detection limit.
J Data are estimated due to associated quality control data. Bias unknown.
J- Data are estimated due to associated quality control data. Potential low bias.
J+ Data are estimated due to associated quality control data. Potentialhigh bias.
K
UB Analyte considered not detected based on associated blank data.
UJ Potential low bias, possible false negative.

Highlight indicates both screening limits and background levels exceeded.
Method detection limit for non-detected value is greater than 
the screening value

Background levels were calculated using the 95% USL.

MMW018 MMW018 MMW018 Dup MMW018 Avg MMW018 MMW020

6/2/2009 5/15/2010 5/15/2010 5/15/2010 5/15/2012 10/16/2007

Dissolved Total Dissolved Total Dissolved Total Dissolved Total Dissolved Total Dissolved Total
-- -- -- -- -- -- -- -- -- -- <0.03 K 0.24 J,K,B
-- -- -- -- -- -- -- -- -- -- 0.0007 J,K,B0.0013 J,K,B
-- -- -- -- -- -- -- -- -- -- 0.0013 J,K,B0.0012 J,K,B
-- -- -- <0.0003 -- <0.0003 -- <0.0003 -- <0.0012 0.0078 J,K,B0.0081 J,K,B
-- -- -- -- -- -- -- -- -- -- 0.05 J,K,B 0.37 J,K,B
-- -- -- -- -- -- -- -- -- 0.0783 J+ 0.0851 J,K,B 0.081 J,K,B
-- 0.0276 -- 0.0256 -- 0.0262 -- 0.0259 -- 0.0369 0.016 0.017

42.9 -- 44.9 -- 44.5 -- 44.7 -- 42.8 -- 127 --
-- 268 -- 248 -- 302 -- 275 -- 266 500 J- --

Monitor Monitor Monitor Monitor Monitor Monitor



TABLE 4-22
EXCEEDANCE SUMMARY FOR GROUNDWATER SAMPLES

BALLARD MINE RI
(Page 16 of 22)

Location Identification
Well Type

Date Collected
Analyte/Methods (Units)

Screening Background
Metals/(mg/l) Limits Levels

Aluminum 0.2 --
Antimony 0.006 --
Arsenic 0.01 0.00103
Cadmium 0.005 0.000401
Iron 0.3 --
Manganese 0.05 0.435
Selenium 0.05 0.00278

Chemistry Parameters (mg/l)
Sulfate (as SO4) 250 --
Total dissolved solids (Residue, filterable) 500 -- 

mg/l milligrams per liter.
Bold Bolded result indicates positively identified compound.
-- Not scheduled.
B Analyte detected in an associated blank.
D Sample dilution required for analysis; reported values reflect the dilution.
F Analyte was positively identified but the reported concentration is estimated; 
 reported concentration is less than the reporting limit, but greater than the 

method detection limit.
J Data are estimated due to associated quality control data. Bias unknown.
J- Data are estimated due to associated quality control data. Potential low bias.
J+ Data are estimated due to associated quality control data. Potentialhigh bias.
K
UB Analyte considered not detected based on associated blank data.
UJ Potential low bias, possible false negative.

Highlight indicates both screening limits and background levels exceeded.
Method detection limit for non-detected value is greater than 
the screening value

Background levels were calculated using the 95% USL.

MMW020 MMW020 MMW020 MMW020 MMW020 MMW020

5/20/2008 9/23/2008 6/5/2009 9/23/2009 5/17/2010 5/10/2012

Dissolved Total Dissolved Total Dissolved Total Dissolved Total Dissolved Total Dissolved Total
<0.03 K <0.03 K <0.05 0.115 -- -- -- -- -- -- -- --

-- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- --

0.0098 J,K,B0.0092 J,K,B 0.00951 0.0108 -- -- -- -- -- 0.0106 -- 0.0112 D
0.04 J,K,B 0.13 J,K,B 0.0294 F 1.12 -- -- -- -- -- -- -- --

0.0149 J,K,B0.0143 J,K,B 0.0191 0.0232 -- -- -- -- -- -- -- <0.004 D
0.009 0.01 0.00497 0.00881 -- 0.221 -- 0.193 -- 0.0491 -- 0.439 D

131 -- 113 -- 183 -- 197 -- 139 -- 229 D --
490 J- -- -- 524 -- 624 -- 496 -- 346 J-,B -- 458

Monitor Monitor Monitor Monitor Monitor Monitor



TABLE 4-22
EXCEEDANCE SUMMARY FOR GROUNDWATER SAMPLES

BALLARD MINE RI
(Page 17 of 22)

Location Identification
Well Type

Date Collected
Analyte/Methods (Units)

Screening Background
Metals/(mg/l) Limits Levels

Aluminum 0.2 --
Antimony 0.006 --
Arsenic 0.01 0.00103
Cadmium 0.005 0.000401
Iron 0.3 --
Manganese 0.05 0.435
Selenium 0.05 0.00278

Chemistry Parameters (mg/l)
Sulfate (as SO4) 250 --
Total dissolved solids (Residue, filterable) 500 -- 

mg/l milligrams per liter.
Bold Bolded result indicates positively identified compound.
-- Not scheduled.
B Analyte detected in an associated blank.
D Sample dilution required for analysis; reported values reflect the dilution.
F Analyte was positively identified but the reported concentration is estimated; 
 reported concentration is less than the reporting limit, but greater than the 

method detection limit.
J Data are estimated due to associated quality control data. Bias unknown.
J- Data are estimated due to associated quality control data. Potential low bias.
J+ Data are estimated due to associated quality control data. Potentialhigh bias.
K
UB Analyte considered not detected based on associated blank data.
UJ Potential low bias, possible false negative.

Highlight indicates both screening limits and background levels exceeded.
Method detection limit for non-detected value is greater than 
the screening value

Background levels were calculated using the 95% USL.

MMW021 MMW021 MMW021 MMW021 MMW021 MMW021

10/16/2007 5/19/2008 9/22/2008 6/2/2009 5/18/2010 5/10/2012

Dissolved Total Dissolved Total Dissolved Total Dissolved Total Dissolved Total Dissolved Total
<0.03 K <0.03 K <0.03 K <0.03 K <0.05 <0.05 -- -- -- -- -- --

0.0006 J,K,B0.0006 J,K,B -- -- -- -- -- -- -- -- -- --
0.002 J,K,B 0.0015 J,K,B -- -- -- -- -- -- -- -- -- --
<0.0001 K <0.0001 K <0.0001 K <0.0001 K <0.000125 <0.000125 -- -- -- <0.0003 -- <0.0012 D
<0.02 K 0.05 J,K,B <0.02 K 0.05 J-,B,K <0.025 <0.025 -- -- -- -- -- --

0.167 J,K,B 0.17 J,K,B <0.0005 K 0.0061 J,K,B <0.0005 0.00126 F -- -- -- -- -- <0.004 D
0.042 0.047 0.048 0.049 0.0491 0.0495 -- 0.0488 -- 0.0485 -- 0.0467 D

50 -- 44.6 -- 45.2 -- 46.1 -- 48.1 -- 52.6 --
380 J- -- 380 J- -- -- 424 -- 408 -- 406 -- 296

Monitor Monitor Monitor Monitor Monitor Monitor



TABLE 4-22
EXCEEDANCE SUMMARY FOR GROUNDWATER SAMPLES

BALLARD MINE RI
(Page 18 of 22)

Location Identification
Well Type

Date Collected
Analyte/Methods (Units)

Screening Background
Metals/(mg/l) Limits Levels

Aluminum 0.2 --
Antimony 0.006 --
Arsenic 0.01 0.00103
Cadmium 0.005 0.000401
Iron 0.3 --
Manganese 0.05 0.435
Selenium 0.05 0.00278

Chemistry Parameters (mg/l)
Sulfate (as SO4) 250 --
Total dissolved solids (Residue, filterable) 500 -- 

mg/l milligrams per liter.
Bold Bolded result indicates positively identified compound.
-- Not scheduled.
B Analyte detected in an associated blank.
D Sample dilution required for analysis; reported values reflect the dilution.
F Analyte was positively identified but the reported concentration is estimated; 
 reported concentration is less than the reporting limit, but greater than the 

method detection limit.
J Data are estimated due to associated quality control data. Bias unknown.
J- Data are estimated due to associated quality control data. Potential low bias.
J+ Data are estimated due to associated quality control data. Potentialhigh bias.
K
UB Analyte considered not detected based on associated blank data.
UJ Potential low bias, possible false negative.

Highlight indicates both screening limits and background levels exceeded.
Method detection limit for non-detected value is greater than 
the screening value

Background levels were calculated using the 95% USL.

MMW029 MMW029 MMW029 MMW029 MMW029 MMW029 Dup

9/22/2008 5/14/2009 9/21/2009 5/15/2010 9/17/2010 9/17/2010

Dissolved Total Dissolved Total Dissolved Total Dissolved Total Dissolved Total Dissolved Total
<0.05 <0.05 -- <0.05 -- <0.05 -- -- -- -- -- --

-- -- -- <0.00025 -- 0.000534 UB -- -- -- -- -- --
-- -- -- <0.005 -- <0.00125 -- -- -- -- -- --

<0.000125 <0.000125 -- <0.000125 -- <0.000125 -- <0.0003 -- <0.0003 -- <0.0003
<0.025 <0.025 <0.025 <0.025 <0.025 0.0396 B -- -- -- -- -- --
0.0431 0.0445 -- 0.00223 -- 0.00594 -- -- -- -- -- --
0.764 0.806 -- 0.685 -- 0.865 -- 0.724 -- 0.71 -- 0.629

547 -- 556 -- 582 -- 592 -- 601 -- 597 --
-- 1330 -- 1170 -- 1200 -- 1300 -- 1060 -- 1190

Monitor Monitor Monitor Monitor Monitor Monitor



TABLE 4-22
EXCEEDANCE SUMMARY FOR GROUNDWATER SAMPLES

BALLARD MINE RI
(Page 19 of 22)

Location Identification
Well Type

Date Collected
Analyte/Methods (Units)

Screening Background
Metals/(mg/l) Limits Levels

Aluminum 0.2 --
Antimony 0.006 --
Arsenic 0.01 0.00103
Cadmium 0.005 0.000401
Iron 0.3 --
Manganese 0.05 0.435
Selenium 0.05 0.00278

Chemistry Parameters (mg/l)
Sulfate (as SO4) 250 --
Total dissolved solids (Residue, filterable) 500 -- 

mg/l milligrams per liter.
Bold Bolded result indicates positively identified compound.
-- Not scheduled.
B Analyte detected in an associated blank.
D Sample dilution required for analysis; reported values reflect the dilution.
F Analyte was positively identified but the reported concentration is estimated; 
 reported concentration is less than the reporting limit, but greater than the 

method detection limit.
J Data are estimated due to associated quality control data. Bias unknown.
J- Data are estimated due to associated quality control data. Potential low bias.
J+ Data are estimated due to associated quality control data. Potentialhigh bias.
K
UB Analyte considered not detected based on associated blank data.
UJ Potential low bias, possible false negative.

Highlight indicates both screening limits and background levels exceeded.
Method detection limit for non-detected value is greater than 
the screening value

Background levels were calculated using the 95% USL.

MMW029 Avg MMW029 MMW030 MMW030 MMW030 MMW030

9/17/2010 5/15/2012 9/21/2008 5/19/2009 5/19/2010 5/15/2012

Dissolved Total Dissolved Total Dissolved Total Dissolved Total Dissolved Total Dissolved Total
-- -- -- -- 0.106 <0.05 -- 0.426 -- -- -- --
-- -- -- -- -- -- -- 0.00269 -- -- -- --
-- -- -- -- -- -- -- 0.0267 -- -- -- --
-- <0.0003 -- <0.0012 <0.000125 <0.000125 -- <0.000125 -- <0.0003 -- <0.0012
-- -- -- -- 0.0833 F <0.025 <0.025 0.353 -- -- -- --
-- -- -- <0.004 0.101 0.0846 -- 0.0923 -- -- -- 0.0404 J+
-- 0.7 -- 0.783 0.000572 F,J <0.0005 UJ -- 0.00116 -- <0.0005 -- <0.002

599 -- 604 D -- 15 -- 16.4 -- 17.2 -- 13.5 --
-- 1125 -- 1210 -- 234 -- 282 -- 232 -- 208

Monitor Monitor Monitor Monitor Monitor Monitor



TABLE 4-22
EXCEEDANCE SUMMARY FOR GROUNDWATER SAMPLES

BALLARD MINE RI
(Page 20 of 22)

Location Identification
Well Type

Date Collected
Analyte/Methods (Units)

Screening Background
Metals/(mg/l) Limits Levels

Aluminum 0.2 --
Antimony 0.006 --
Arsenic 0.01 0.00103
Cadmium 0.005 0.000401
Iron 0.3 --
Manganese 0.05 0.435
Selenium 0.05 0.00278

Chemistry Parameters (mg/l)
Sulfate (as SO4) 250 --
Total dissolved solids (Residue, filterable) 500 -- 

mg/l milligrams per liter.
Bold Bolded result indicates positively identified compound.
-- Not scheduled.
B Analyte detected in an associated blank.
D Sample dilution required for analysis; reported values reflect the dilution.
F Analyte was positively identified but the reported concentration is estimated; 
 reported concentration is less than the reporting limit, but greater than the 

method detection limit.
J Data are estimated due to associated quality control data. Bias unknown.
J- Data are estimated due to associated quality control data. Potential low bias.
J+ Data are estimated due to associated quality control data. Potentialhigh bias.
K
UB Analyte considered not detected based on associated blank data.
UJ Potential low bias, possible false negative.

Highlight indicates both screening limits and background levels exceeded.
Method detection limit for non-detected value is greater than 
the screening value

Background levels were calculated using the 95% USL.

MMW031 MMW031 MMW031 MMW031 MMW032 MMW032

9/20/2008 5/13/2009 5/17/2010 5/14/2012 9/25/2009 5/20/2010

Dissolved Total Dissolved Total Dissolved Total Dissolved Total Dissolved Total Dissolved Total
<0.05 <0.05 -- <0.05 -- -- -- -- -- 0.718 -- 0.196

-- -- -- <0.00025 -- -- -- -- -- -- -- <0.0005
-- -- -- 0.000456 F -- -- -- -- -- -- -- 0.000815 J

<0.000125 <0.000125 -- <0.000125 -- <0.0003 -- <0.0012 D -- 0.000433 J -- 0.000315 J
0.0255 F <0.025 <0.025 <0.025 -- -- -- -- 0.0301 J 0.396 0.0323 J 0.136 J
0.00236 0.00149 F -- <0.0005 -- -- -- <0.004 D -- 0.0491 -- 0.0216

0.00124 J 0.000874 F,J -- 0.000683 F -- 0.001 -- 0.00141 F,D -- 0.00267 -- 0.00133

3.21 -- 6.1 -- 3.41 -- 3.01 -- 9.96 -- 5.16 --
-- 156 -- 156 -- 172 -- 148 -- 248 -- 226

Monitor Monitor Monitor Monitor Monitor Monitor



TABLE 4-22
EXCEEDANCE SUMMARY FOR GROUNDWATER SAMPLES

BALLARD MINE RI
(Page 21 of 22)

Location Identification
Well Type

Date Collected
Analyte/Methods (Units)

Screening Background
Metals/(mg/l) Limits Levels

Aluminum 0.2 --
Antimony 0.006 --
Arsenic 0.01 0.00103
Cadmium 0.005 0.000401
Iron 0.3 --
Manganese 0.05 0.435
Selenium 0.05 0.00278

Chemistry Parameters (mg/l)
Sulfate (as SO4) 250 --
Total dissolved solids (Residue, filterable) 500 -- 

mg/l milligrams per liter.
Bold Bolded result indicates positively identified compound.
-- Not scheduled.
B Analyte detected in an associated blank.
D Sample dilution required for analysis; reported values reflect the dilution.
F Analyte was positively identified but the reported concentration is estimated; 
 reported concentration is less than the reporting limit, but greater than the 

method detection limit.
J Data are estimated due to associated quality control data. Bias unknown.
J- Data are estimated due to associated quality control data. Potential low bias.
J+ Data are estimated due to associated quality control data. Potentialhigh bias.
K
UB Analyte considered not detected based on associated blank data.
UJ Potential low bias, possible false negative.

Highlight indicates both screening limits and background levels exceeded.
Method detection limit for non-detected value is greater than 
the screening value

Background levels were calculated using the 95% USL.

MMW032 MMW033 MMW033 MMW033 MW15A MW15A

5/16/2012 9/25/2009 5/20/2010 5/14/2012 6/5/2009 5/22/2010

Dissolved Total Dissolved Total Dissolved Total Dissolved Total Dissolved Total Dissolved Total
-- -- -- 1.74 -- 0.594 -- -- -- 0.262 -- --
-- -- -- -- -- 0.000542 J -- -- -- 0.000527 F,UB -- --
-- -- -- -- -- 0.0149 -- -- -- <0.0125 -- --
-- <0.0012 D -- <0.000125 -- <0.0003 -- <0.0012 D -- 0.000285 F -- <0.0003
-- -- <0.025 1.16 0.0392 J 0.273 J -- -- <0.025 0.268 -- --
-- 0.00493 D -- 0.344 -- 0.0561 -- 0.0578 D -- 0.0336 -- --
-- 0.00174 F,D -- 0.00577 -- 0.00101 -- <0.002 D -- 1.67 -- 2.46

1.18 -- 30.9 -- 37.9 -- 27.6 -- 650 -- 690 --
-- 206 -- 266 -- 324 -- 252 -- 1580 -- 1410

Monitor Monitor Monitor Monitor Monitor Monitor



TABLE 4-22
EXCEEDANCE SUMMARY FOR GROUNDWATER SAMPLES

BALLARD MINE RI
(Page 22 of 22)

Location Identification
Well Type

Date Collected
Analyte/Methods (Units)

Screening Background
Metals/(mg/l) Limits Levels

Aluminum 0.2 --
Antimony 0.006 --
Arsenic 0.01 0.00103
Cadmium 0.005 0.000401
Iron 0.3 --
Manganese 0.05 0.435
Selenium 0.05 0.00278

Chemistry Parameters (mg/l)
Sulfate (as SO4) 250 --
Total dissolved solids (Residue, filterable) 500 -- 

mg/l milligrams per liter.
Bold Bolded result indicates positively identified compound.
-- Not scheduled.
B Analyte detected in an associated blank.
D Sample dilution required for analysis; reported values reflect the dilution.
F Analyte was positively identified but the reported concentration is estimated; 
 reported concentration is less than the reporting limit, but greater than the 

method detection limit.
J Data are estimated due to associated quality control data. Bias unknown.
J- Data are estimated due to associated quality control data. Potential low bias.
J+ Data are estimated due to associated quality control data. Potentialhigh bias.
K
UB Analyte considered not detected based on associated blank data.
UJ Potential low bias, possible false negative.

Highlight indicates both screening limits and background levels exceeded.
Method detection limit for non-detected value is greater than 
the screening value

Background levels were calculated using the 95% USL.

MW15A MW16A MW16A MW16A

5/15/2012 6/4/2009 5/21/2010 5/15/2012

Dissolved Total Dissolved Total Dissolved Total Dissolved Total
-- -- -- <0.05 -- -- -- --
-- -- -- <0.00025 -- -- -- --
-- -- -- 0.00112 -- -- -- --
-- <0.0012 -- <0.000125 -- <0.0003 -- <0.0012 D
-- -- 0.573 0.562 -- -- -- --
-- 0.00641 J+ -- 1.81 -- -- -- 0.82 J+
-- 3.2 -- 0.018 -- 0.0151 -- 0.0019 F,D

719 D -- 748 -- 768 -- 543 D --
-- 1450 -- 1700 -- 1350 -- 942

Monitor Monitor Monitor Monitor



Antimony X X X
Arsenic X X X X X
Cadmium X X X X
Chromium e X X
Cobalt X X X X
Manganese X X X X X
Molybdenum X X X
Nickel X X X
Selenium X X X X X
Thallium X X X X
Uranium X X
Vanadium X X X
Zinc X X

Notes:
a Dissolved fraction for all analytes except for selenium, which is expressed as total selenium.
b Total fraction for all analytes.

X - chemical of potential concern

Table 6-1
Summary of Chemicals of Potential Concern

Ballard Mine

Analyte GroundwaterUpland Soil Riparian Soil
Surface a 

Water Sediment

Page 1 of 1



Polynuclear Aromatic Hydrocarbons
Naphthalene X

Volatile Organic Compounds
1,2,4-Trimethylbenzene X
Trichloroethene (TCE) X

Notes:

X - chemical of potential concern

Table 6-2
Summary of Chemicals of Potential Concern

Ballard Shop

Analyte Upland Soil Groundwater

Page 1 of 1



Current

Medium/Risk Driver
a

ILCR HI

Culturally Significant Plant - Upland Soil 6E-03 359

Antimony 10.9 NA NA NA NA 44

Arsenic 45.5 NA NA NA 5.9E-03 30

Cadmium 167 NA NA NA NA 6.8

Cobalt 25.6 NA NA NA NA 1.2

Manganese 5,180 NA NA NA NA 7.1

Selenium 209 NA NA NA NA 67

Thallium 3.68 NA NA NA NA 2.6

Uranium 87.1 NA NA NA NA 198

Culturally Significant Plant - Riparian Soil 8E-03 583

Antimony NA 6.40 NA NA NA 26

Arsenic NA 8.91 NA NA 8.0E-03 42

Cadmium NA 131 NA NA NA 20

Cobalt NA 7.78 NA NA NA 36

Manganese NA 876 NA NA NA 11

Molybdenum NA 48.6 NA NA NA 16

Nickel NA 1,620 NA NA NA 116

Selenium NA 570 NA NA NA 14

Thallium NA 0.681 NA NA NA 93

Vanadium NA 773 NA NA NA 210

Elk - Upland Soil and Surface Water 7E-07 0.1

Upland Soil 9E-05 7

Arsenic 45.5 NA NA NA 8.5E-05 0.44
Thallium 3.68 NA NA NA NA 1.2

Vanadium 808 NA NA NA NA 2.8

Riparian Soil 2E-05 5

Arsenic NA 8.91 NA NA 1.7E-05 0.087
Vanadium NA 773 NA NA NA 2.7

Aquatic Plant - Surface Water and Sediment 6E-04 526

Arsenic NA NA 0.0556 13.4 5.8E-04 3.0

Cadmium NA NA NA 138 NA 16

Manganese NA NA 2.63 1,640 NA 1.6

Molybdenum NA NA 0.160 12.8 NA 1.1

Selenium NA NA 2.84 1,300 NA 496

Thallium NA NA NA 1.63 NA 1.2

Vanadium NA NA NA 920 NA 1.6

Zinc NA NA NA 2,360 NA 2.1

Surface Water 9E-06 0.3
Arsenic NA NA 0.0556 NA 8.8E-06 0.045

8E-03 591

10-5 1
10-6 - 10-4 1

IDEQ Point of Departure:

USEPA Risk Range:

Current/Future 

Native American

Cumulative Media ILCR/HI 
c
:

Sediment

(mg/kg)

Table 6-3

Summary of Tier I Ballard Mine Cumulative Risk Estimates for Current/Future Native Americans

EPC
b

Upland Soil

(mg/kg)

Riparian Soil

(mg/kg)

Surface 

Water

(mg/L)
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Current

Medium/Risk Driver
a

ILCR HI

Current/Future 

Native American

Sediment

(mg/kg)

Table 6-3

Summary of Tier I Ballard Mine Cumulative Risk Estimates for Current/Future Native Americans

EPC
b

Upland Soil

(mg/kg)

Riparian Soil

(mg/kg)

Surface 

Water

(mg/L)

Notes:

a 

b

c

Bold indicates exceedence of the USEPA's risk management range and/or IDEQ's acceptable risk criteria.

EPC - Exposure Point Concentration mg/L - milligram per liter
HI - Hazard Index. mg/kg - milligram per kilogram
IDEQ - Idaho Department of Environmental Quality NA - Not applicable
ILCR - Incremental lifetime cancer risk USEPA - U. S. Environmental Protection Agency

Cumulative media ILCR/HI includes the higher of the ILCR/HI for culturally significant plants harvested from upland soil, 
riparian soil, or aquatic environments, and the higher of the ILCR/HI for upland soil or riparian soil direct contact.

Summary of risk estimates for chemicals of potential concern (COPCs) are presented if the COPC is a risk driver for at 
least one receptor. Risk estimates for all COPCs are presented in Appendix A.
The EPC is based on the maximum detected concentration measured in various media collected from Ballard Mine 
sampling locations.
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Future

Medium/Risk Driver
a

ILCR HI

Fruits and Vegetables - Upland Soil and Groundwater 2E-02 591

Antimony 10.9 NA NA 44

Arsenic 45.5 0.0267 1.7E-02 90

Cadmium 167 0.0215 NA 10

Cobalt 25.6 NA NA 1.6

Manganese 5,180 1.81 NA 2.3

Molybdenum 48.7 NA NA 150

Nickel 635 NA NA 2.5

Selenium 209 3.20 NA 173

Thallium 3.68 0.00110 NA 113

Uranium 87.1 NA NA 2.0

Vanadium 808 NA NA 2.5

Upland Soil 9E-05 7

Arsenic 45.5 NA 8.5E-05 0.44
Thallium 3.68 NA NA 1.2

Vanadium 808 NA NA 2.8

Groundwater 7E-04 38

Arsenic NA 0.0267 7.1E-04 3.7

Cadmium NA 0.0215 NA 2.0

Selenium NA 3.20 NA 27

Thallium NA 0.00110 NA 4.5

Radiological Exposure
Upland Soil 

(pCi/g)

Indoor Air 

(pCi/m
3
) 2E-01 NA

Radium-226 (pCi/g) 29.2 NA 2.9E-03 NA
Radon-222 (pCi/m3) NA 36,554 1.9E-01 NA

2E-01 636

10-5 1
10-6 - 10-4 1

Notes:

a 

b

Bold indicates exceedence of the USEPA's risk management range and/or IDEQ's acceptable risk criteria.

EPC - Exposure Point Concentration mg/L - milligram per liter
HI - Hazard Index mg/kg - milligram per kilogram
IDEQ - Idaho Department of Environmental Quality NA - Not applicable
ILCR - Incremental lifetime cancer risk USEPA - U. S. Environmental Protection Agency

Summary of risk estimates for chemicals of potential concern (COPCs) are presented if the COPC is a risk driver. 
Risk estimates for all COPCs are presented in Appendix A.

Table 6-4

Summary of Tier I Ballard Mine Cumulative Risk Estimates for Hypothetical Future Residents

The EPC is based on the maximum detected concentration measured in various media collected from Ballard 
Mine sampling locations.

IDEQ Point of Departure:

USEPA Risk Range:

Hypothetical Future 

Resident

Groundwater

(mg/L)

Cumulative Media ILCR/HI 
c
:

EPC
b

Upland Soil

(mg/kg)
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Current

Medium/Risk Driver
a

ILCR HI

Cattle - Upland Soil and Surface Water 4E-04 138

Arsenic 45.5 0.0556 NA 4.0E-04 2.6

Cadmium 167 NA NA NA 1.8

Cobalt 25.6 0.00563 NA NA 13

Nickel 635 NA NA NA 1.6

Selenium 209 2.84 NA NA 7.8

Thallium 3.68 NA NA NA 107

Vanadium 808 NA NA NA 2.9

Cattle - Upland Soil and Groundwater 4E-04 140

Arsenic 45.5 NA 0.0267 3.9E-04 2.5

Cadmium 167 NA 0.0215 NA 1.8

Cobalt 25.6 NA NA NA 13

Nickel 635 NA NA NA 1.6

Selenium 209 NA 3.20 NA 8.2

Thallium 3.68 NA 0.00110 NA 108

Vanadium 808 NA NA NA 2.9

Upland Soil 1E-05 2

Arsenic 45.5 NA NA 1.5E-05 0.094

Groundwater 4E-04 25

Arsenic NA NA 0.0267 3.8E-04 2.5

Cadmium NA NA 0.0215 NA 1.3

Selenium NA NA 3.20 NA 18

Thallium NA NA 0.00110 NA 3.0

8E-04 167

10-5 1
10-6 - 10-4 1

Notes:

a 

b

c

Bold indicates exceedence of the USEPA's risk management range and/or IDEQ's acceptable risk criteria.

EPC - Exposure Point Concentration mg/L - milligram per liter
HI - Hazard Index. mg/kg - milligram per kilogram
IDEQ - Idaho Department of Environmental Quality NA - Not applicable
ILCR - Incremental lifetime cancer risk USEPA - U. S. Environmental Protection Agency

Summary of Tier I Ballard Mine Cumulative Risk Estimates for Current/Future Seasonal Ranchers

The EPC is based on the maximum detected concentration measured in various media collected from Ballard Mine 
sampling locations.
The Cumulative media ILCR/HI includes the higher of the cattle (upland soil and surface water) or cattle (upland soil 
and groundwater) ILCR/HI.

EPC
b

Upland Soil

(mg/kg)

Surface Water

(mg/L)

Summary of risk estimates for chemicals of potential concern (COPCs) are presented if the COPC is a risk driver for 
at least one receptor. Risk estimates for all COPCs are presented in Appendix A.

IDEQ Point of Departure:

USEPA Risk Range:

Table 6-5

Current/Future 

Seasonal Rancher

Groundwater

(mg/L)

Cumulative Media ILCR/HI 
c
:
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Future
Medium/Risk Drivera ILCR HI

Indoor Air - Upland Soil 2E-05 12
Naphthalene 4.44 NA 2.5E-05 0.56
1,2,4-Trimethylbenzene 9.82 NA NA 11

Indoor Air - Groundwater 8E-09 0.002

Fruits and Vegetables - Upland Soil and Groundwater 1E-06 0.5
Trichloroethene (TCE) NA 0.000505 1.2E-06 0.13

Upland Soil 9E-08 0.02

Groundwater 4E-07 0.2

3E-05 12

10-5 1
10-6 - 10-4 1

Notes:
a 

b

c

Bold indicates exceedence of the USEPA's risk management range and/or IDEQ's acceptable risk criteria.

EPC - Exposure Point Concentration
HI - Hazard Index.
IDEQ - Idaho Department of Environmental Quality
ILCR - Incremental lifetime cancer risk.
mg/L - milligram per liter
mg/kg - milligram per kilogram
NA - Not applicable
USEPA - U. S. Environmental Protection Agency

Summary of Tier I Ballard Shop Cumulative Risk Estimates for Human Receptors
Table 6-6

Summary of risk estimates for chemicals of potential concern (COPCs) are presented if the COPC is a 
risk driver for at least one receptor. Risk estimates for all COPCs are presented in Appendix A.
The EPC is based on  the maximum detected concentration measured in various media collected from 
Ballard Shop sampling locations.
Cumulative media ILCR/HI includes the higher of the indoor air (upland soil) or indoor air (groundwater) 
ILCR/HI.

Hypothetical Future 
Resident

USEPA Risk Range:

Cumulative Media ILCR/HI c:

IDEQ Point of Departure:

EPCb

Upland Soil
(mg/kg)

Groundwater
(mg/L)
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Current

Medium/Risk Driver
a

ILCR HI

Culturally Significant Plant - Upland Soil 8E-03 194

Antimony 0.854 NA NA NA NA 3.4

Arsenic 9.01 NA NA NA 8.1E-03 42

Cadmium 9.66 NA NA NA NA 19

Cobalt 13.3 NA NA NA NA 61

Manganese 3,990 NA NA NA NA 48

Nickel 32.2 NA NA NA NA 2.3

Selenium 2.00 NA NA NA NA 1.1

Thallium 0.293 NA NA NA NA 2.1

Uranium 1.61 NA NA NA NA 3.7

Vanadium 36.8 NA NA NA NA 10

Culturally Significant Plant - Riparian Soil 5E-03 187

Antimony NA 5.50 NA NA NA 22

Arsenic NA 5.44 NA NA 4.9E-03 25

Cadmium NA 4.40 NA NA NA 1.6

Cobalt NA 10.1 NA NA NA 46

Manganese NA 1,080 NA NA NA 13

Nickel NA 26.6 NA NA NA 1.9

Thallium NA 0.428 NA NA NA 58

Vanadium NA 57.3 NA NA NA 16

Zinc NA 158 NA NA NA 1.4

Elk - Upland Soil and Surface Water 7E-08 0.01

Upland Soil 2E-05 0.9
Arsenic 9.01 NA NA NA 1.7E-05 0.088

Riparian Soil 1E-05 0.7
Arsenic NA 5.44 NA NA 1.0E-05 0.053

Aquatic Plant - Surface Water and Sediment 2E-04 6

Arsenic NA NA 0.00110 4.55 2.0E-04 1.0
Cadmium NA NA NA 3.74 NA 2.3

Surface Water 2E-07 0.002

8E-03 195

10-5 1
10-6 - 10-4 1

Notes:

a 

b

c

Bold indicates exceedence of the USEPA's risk management range and/or IDEQ's acceptable risk criteria.

EPC - Exposure Point Concentration mg/L - milligram per liter
HI - Hazard Index mg/kg - milligram per kilogram
IDEQ - Idaho Department of Environmental Quality NA - Not applicable
ILCR - Incremental lifetime cancer risk USEPA - U. S. Environmental Protection Agency

Summary of Tier I Background Cumulative Risk Estimates for Current/Future Native Americans

Summary of risk estimates for chemicals of potential concern (COPCs) are presented if the COPC is a risk driver for at least one 
receptor. Risk estimates for all COPCs are presented in Appendix A.
The EPC is based on the maximum detected concentration measured in various media collected from background sampling 
locations.
Cumulative media ILCR/HI includes the higher of the ILCR/HI for culturally significant plants harvested from upland soil, riparian 
soil, or aquatic environments, and the higher of the ILCR/HI for upland soil or riparian soil direct contact.

Cumulative Media ILCR/HI:

IDEQ Point of Departure:

USEPA Risk Range:

Sediment

(mg/kg)

Table 6-7

EPC
b

Upland Soil

(mg/kg)

Riparian Soil

(mg/kg)

Surface Water

(mg/L)

Current/Future 

Native American
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Future

Medium/Risk Driver
a

ILCR HI

Fruits and Vegetables - Upland Soil and Groundwater 8E-03 203

Antimony 0.854 NA NA 24

Arsenic 9.01 0.000989 8.2E-03 42

Cadmium 9.66 0.000522 NA 2.8

Cobalt 13.3 NA NA 61

Manganese 3,990 0.456 NA 48

Molybdenum 3.45 NA NA 3.2

Nickel 32.2 NA NA 2.3

Selenium 2.00 0.00 NA 2.6

Thallium 0.293 0.000200 NA 5.9

Vanadium 36.8 NA NA 10

Upland Soil 2E-05 0.9
Arsenic 9.01 NA 1.7E-05 0.088

Groundwater 3E-05 1
Arsenic NA 0.000989 2.6E-05 0.14

8E-03 205

Notes:

a 

b

Bold indicates exceedence of the USEPA's risk management range and/or IDEQ's acceptable risk criteria.

EPC - Exposure Point Concentration mg/L - milligram per liter
HI - Hazard Index mg/kg - milligram per kilogram
IDEQ - Idaho Department of Environmental Quality NA - Not applicable
ILCR - Incremental lifetime cancer risk USEPA - U. S. Environmental Protection Agency

Summary of Tier I Background Cumulative Risk Estimates for Hypothetical Future Residents

Summary of risk estimates for chemicals of potential concern (COPCs) are presented if the COPC is a risk driver for 
at least one receptor. Risk estimates for all COPCs are presented in Appendix A.
The EPC is based on the maximum detected concentration measured in various media collected from background 
sampling locations.

Cumulative Media ILCR/HI:

IDEQ Point of Departure:

USEPA Risk Range:

Groundwater

(mg/L)

Table 6-8

EPC
b

Upland Soil

(mg/kg)

Hypothetical Future 

Resident
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Current

Medium/Risk Driver
a

ILCR HI

Cattle - Upland Soil and Surface Water 8E-05 16

Arsenic 9.01 0.00110 NA 7.6E-05 0.49
Cobalt 13.3 NA NA NA 6.8

Thallium 0.293 NA NA NA 8.5

Cattle - Upland Soil and Groundwater 8E-05 17

Arsenic 9.01 NA 0.000989 7.6E-05 0.49
Cobalt 13.3 NA NA NA 6.8

Thallium 0.293 NA 0.000200 NA 8.8

Upland Soil 3E-06 0.2
Arsenic 9.01 NA NA 2.9E-06 0.019

Groundwater 1E-05 0.06
Arsenic NA NA 0.000989 1.4E-05 0.0044

9E-05 17

Notes:

a 

b

c

EPC - Exposure Point Concentration mg/L - milligram per liter
HI - Hazard Index. mg/kg - milligram per kilogram
IDEQ - Idaho Department of Environmental Quality NA - Not applicable
ILCR - Incremental lifetime cancer risk USEPA - U. S. Environmental Protection Agency

Cumulative Media ILCR/HI:

IDEQ Point of Departure:

USEPA Risk Range:

EPC
b

Table 6-9

Summary of Tier I Background Cumulative Risk Estimates for Current/Future Seasonal Ranchers

Groundwater

(mg/L)

The EPC is based on the maximum detected concentration measured in various media collected from background 
sampling locations.

Bold indicates exceedence of the USEPA's risk management range and/or IDEQ's acceptable risk criteria.

Current/Future 

Seasonal Rancher

Upland Soil

(mg/kg)

Summary of risk estimates for chemicals of potential concern (COPCs) are presented if the COPC is a risk driver for 
at least one receptor. Risk estimates for all COPCs are presented in Appendix A.

Surface Water

(mg/L)

Cumulative media ILCR/HI includes the higher of the cattle (upland soil and surface water) or cattle (upland soil and 
groundwater) ILCR/HI.
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Current

Medium/Risk Driver
a

ILCR HI

Culturally Significant Plant - Upland Soil 8E-05 39

Antimony 4.89 NA NA NA NA 3.8

Arsenic 21.8 NA NA NA 8.4E-05 1.6

Selenium 53.5 NA NA NA NA 8.4

Uranium 38.3 NA NA NA NA 17

Culturally Significant Plant - Riparian Soil 3E-04 44

Antimony NA 4.62 NA NA NA 3.6

Arsenic NA 5.83 NA NA 2.7E-04 5.3

Cobalt NA 6.03 NA NA NA 5.4

Manganese NA 567 NA NA NA 1.3

Nickel NA 281 NA NA NA 3.9

Selenium NA 89.5 NA NA NA 1.1

Thallium NA 0.376 NA NA NA 9.9

Vanadium NA 233 NA NA NA 12

Upland Soil 2E-06 0.3
Arsenic 21.8 NA NA NA 2.4E-06 0.047

Riparian Soil 7E-07 0.1

Aquatic Plant - Surface Water and Sediment 3E-05 16

Arsenic NA NA 0.0123 13.0 2.9E-05 0.56
Cadmium NA NA NA 42.1 NA 1.7

Selenium NA NA 0.506 208 NA 13

Surface Water 9E-08 0.002

3E-04 45

10-5 1
10-6 - 10-4 1

Notes:

a 

b

c

Bold indicates exceedence of the USEPA's risk management range and/or IDEQ's acceptable risk criteria.

% - percent mg/L - milligram per liter
EPC - Exposure Point Concentration NA - Not applicable
HI - Hazard Index CTE - reasonable maximum exposure
IDEQ - Idaho Department of Environmental Quality UCL - upper confidence limit
ILCR - Incremental lifetime cancer risk USEPA - U. S. Environmental Protection Agency
mg/kg - milligram per kilogram

Summary of risk estimates for chemicals of potencial concern (COPCs) are presented if the COPC is a risk driver. Risk estimates for all 
COPCs are presented in Appendix A.
The EPC is based on the lower of the ProUCL recommended 95%, 97.5% or 99% upper confidence limit (UCL) or the maximum 
detected concentration measured in various media collected from Ballard Mine sampling locations.

Cumulative Media ILCR/HI:

IDEQ Point of Departure:

USEPA Risk Range:

Table 6-10

Summary of Tier II CTE Ballard Mine Cumulative Risk Estimates for Current/Future Native Americans

Cumulative media ILCR/HI includes the higher of the ILCR/HI for culturally significant plants harvested from upland soil, riparian soil, or 
aquatic environments, and the higher of the ILCR/HI for upland soil or riparian soil direct contact.

EPC
b

Upland Soil

(mg/kg)

Riparian Soil

(mg/kg)

Surface Water

(mg/L)

Sediment

(mg/kg)

Current/Future 

Native American
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Future

Medium/Risk Driver
a

ILCR HI

Fruits and Vegetables - Upland Soil and Groundwater 1E-04 18

Antimony 4.89 NA NA 3.8

Arsenic 21.8 0.0119 1.1E-04 2.2

Molybdenum 20.0 NA NA 1.5

Selenium 53.5 0.480 NA 4.1

Thallium 1.20 0.000286 NA 5.6

Upland Soil 9E-06 0.3
Arsenic 21.8 NA 9.1E-06 0.047

Groundwater 3E-05 2

Arsenic NA 0.0119 2.9E-05 0.56
Selenium NA 0.480 NA 1.4

2E-04 21

10-5 1
10-6 - 10-4 1

Notes:

a 

b

Bold indicates exceedence of the USEPA's risk management range and/or IDEQ's acceptable risk criteria.

% - percent mg/L - milligram per liter
EPC - Exposure Point Concentration NA - Not applicable
HI - Hazard Index CTE - reasonable maximum exposure
IDEQ - Idaho Department of Environmental Quality UCL - upper confidence limit
ILCR - Incremental lifetime cancer risk USEPA - U. S. Environmental Protection Agency
mg/kg - milligram per kilogram

IDEQ Point of Departure:

USEPA Risk Range:

Table 6-11

Hypothetical Future Resident

Groundwater

(mg/L)

Cumulative Media ILCR/HI:

Summary of Tier II CTE Ballard Mine Cumulative Risk Estimates for Hypothetical Future Residents

Summary of risk estimates for chemicals of potencial concern (COPCs) are presented if the COPC is a risk driver. 
Risk estimates for all COPCs are presented in Appendix A.

The EPC is based on the lower of the ProUCL recommended 95%, 97.5% or 99% upper confidence limit (UCL) or 
the maximum detected concentration measured in various media collected from Ballard Mine sampling locations.

EPC
b

Upland Soil

(mg/kg)
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Current
Medium/Risk Drivera ILCR HI

Cattle - Upland Soil and Surface Water 1E-05 11
Arsenic 21.8 0.0123 NA 1.3E-05 0.32
Thallium 1.20 NA NA NA 9.1

Cattle - Upland Soil and Groundwater 1E-05 11
Arsenic 21.8 NA 0.0119 1.3E-05 0.32
Thallium 1.20 NA 0.000286 NA 9.2

Upland Soil 5E-07 0.08

Groundwater 5E-06 1
Arsenic NA NA 0.0119 5.3E-06 0.13

2E-05 12

Notes:
a 

b

c

Bold indicates exceedence of the USEPA's risk management range and/or IDEQ's acceptable risk criteria

% - percent mg/L - milligram per liter
EPC - Exposure Point Concentration NA - Not applicable
HI - Hazard Index CTE - reasonable maximum exposure
IDEQ - Idaho Department of Environmental Quality UCL - upper confidence limit
ILCR - Incremental lifetime cancer risk USEPA - U. S. Environmental Protection Agency
mg/kg - milligram per kilogram

Summary of Tier II CTE Ballard Mine Cumulative Risk Estimates for Current/Future Seasonal Ranchers

Summary of risk estimates for chemicals of potencial concern (COPCs) are presented if the COPC is a risk driver. 
Risk estimates for all COPCs are presented in Appendix A.
The EPC is based on the lower of the ProUCL recommended 95%, 97.5% or 99% upper confidence limit (UCL) or 
the maximum detected concentration measured in various media collected from Ballard Mine sampling locations.
Cumulative media ILCR/HI includes the higher of the cattle (upland soil and surface water) or cattle (upland soil 
and groundwater) ILCR/HI.

EPCb

Upland Soil
(mg/kg)

Surface Water
(mg/L)

Cumulative Media ILCR/HI:

IDEQ Point of Departure:
USEPA Risk Range:

Table 6-12

Current/Future 
Seasonal Rancher

Groundwater
(mg/L)

Page  1 of 1



Future
Medium/Risk Drivera ILCR HI

Upland Soil 4E-08 0.007

4E-08 0.007

10-5 1
10-6 - 10-4 1

Notes:
a 

b

% - percent
EPC - Exposure Point Concentration
HI - Hazard Index
IDEQ - Idaho Department of Environmental Quality
ILCR - Incremental lifetime cancer risk
mg/kg - milligram per kilogram
NA - Not applicable
CTE - reasonable maximum exposure
UCL - upper confidence limit
USEPA - U. S. Environmental Protection Agency

Summary of Tier II CTE Ballard Mine Cumulative Risk Estimates for Current/Future 
Recreational Hunter

Summary of risk estimates for chemicals of potencial concern (COPCs) are presented if 
the COPC is a risk driver. Risk estimates for all COPCs are presented in Appendix A.
The EPC is based on the lower of the ProUCL recommended 95%, 97.5% or 99% upper 
confidence limit (UCL) or the maximum detected concentration measured in various media 
collected from Ballard Mine sampling locations.

Bold indicates exceedence of the USEPA's risk management range and/or IDEQ's 
acceptable risk criteria.

EPCb

Upland Soil
(mg/kg)

Cumulative Media ILCR/HI:

IDEQ Point of Departure:
USEPA Risk Range:

Table 6-13

Current/Future 
Recreational Hunter
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Future
Medium/Risk Drivera ILCR HI

Upland Soil 4E-08 0.004

4E-08 0.004

10-5 1
10-6 - 10-4 1

Notes:
a 

b

% - percent
EPC - Exposure Point Concentration
HI - Hazard Index
IDEQ - Idaho Department of Environmental Quality
ILCR - Incremental lifetime cancer risk
mg/kg - milligram per kilogram
mg/L - milligram per liter
NA - Not applicable
CTE - reasonable maximum exposure
UCL - upper confidence limit
USEPA - U. S. Environmental Protection Agency

Bold indicates exceedence of the USEPA's risk management range and/or IDEQ's acceptable risk 
criteria.

Current/Future Recreational 
Camper/Hiker

Table 6-14
Summary of Tier II CTE Ballard Mine Cumulative Risk Estimates for Current/Future 

Recreational Camper/Hiker

EPCb

Upland Soil
(mg/kg)

IDEQ Point of Departure:

Cumulative Media ILCR/HI:

USEPA Risk Range:

Summary of risk estimates for chemicals of potencial concern (COPCs) are presented if the 
COPC is a risk driver. Risk estimates for all COPCs are presented in Appendix A.
The EPC is based on the lower of the ProUCL recommended 95%, 97.5% or 99% upper 
confidence limit (UCL) or the maximum detected concentration measured in various media 
collected from Ballard Mine sampling locations.
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Future
Medium/Risk Drivera ILCR HI

Indoor Air - Upland Soil 3E-06 5
Naphthalene 1.97 NA 2.9E-06 0.25
1,2,4-Trimethylbenzene 4.12 NA NA 4.7

Fruits and Vegetables - Upland Soil and Groundwater 6E-08 0.02

3E-06 5

10-5 1
10-6 - 10-4 1

Notes:
a 

b

% - percent
EPC - Exposure Point Concentration
HI - Hazard Index
IDEQ - Idaho Department of Environmental Quality
ILCR - Incremental lifetime cancer risk
mg/L - milligram per liter
mg/kg - milligram per kilogram
NA - Not applicable
UCL - upper confidence limit
USEPA - U. S. Environmental Protection Agency

Summary of risk estimates for chemicals of potencial concern (COPCs) are presented if the COPC 
is a risk driver for at least one receptor. Risk estimates for all COPCs are presented in Appendix A.
The EPC is based on the lower of the ProUCL recommended 95%, 97.5% or 99% upper confidence 
limit (UCL) or the maximum detected concentration measured in various media collected from 
Ballard Shop sampling locations.

Table 6-15
Summary of Tier II CTE Ballard Shop Cumulative Risk Estimates for Human Receptors

Bold indicates exceedence of the USEPA's risk management range and/or IDEQ's acceptable risk 
criteria.

Hypothetical Future 
Resident

Groundwater
(mg/L)

Cumulative Media ILCR/HI:

IDEQ Point of Departure:
USEPA Risk Range:

EPCb

Upland Soil
(mg/kg)
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Medium/Risk Driver
a

ILCR HI ILCR HI ILCR HI

Culturally Significant Plant - Upland Soil 2E-03 169 6E-03 135 NA 149

Antimony 4.89 NA NA NA NA 20 NA 2.0 NA 18

Arsenic 21.8 NA NA NA 1.6E-03 8.4 5.7E-03 30 0E+00 0
Cadmium 37.6 NA NA NA NA 4.0 NA 1.1 NA 2.9

Cobalt 7.62 NA NA NA NA 1.2 NA 45 NA 0
Manganese 715 NA NA NA NA 2.3 NA 30 NA 0
Selenium 53.5 NA NA NA NA 44 NA 0.17 NA 43

Thallium 1.20 NA NA NA NA 2.6 NA 25 NA 0
Uranium 38.3 NA NA NA NA 87 NA 2.0 NA 85

Culturally Significant Plant - Riparian Soil 5E-03 229 4E-03 147 1E-03 97

Antimony NA 4.62 NA NA NA 19 NA 22 NA 0
Arsenic NA 5.83 NA NA 5.3E-03 27 4.0E-03 21 1.3E-03 6.5

Cadmium NA 25.4 NA NA NA 3.4 NA 0.98 NA 2.4

Cobalt NA 6.03 NA NA NA 28 NA 38 NA 0
Manganese NA 567 NA NA NA 6.8 NA 7.8 NA 0
Molybdenum NA 16.4 NA NA NA 5.1 NA 0.62 NA 4.5

Nickel NA 281 NA NA NA 20 NA 1.4 NA 19

Selenium NA 89.5 NA NA NA 5.7 NA 0.28 NA 5.4

Thallium NA 0.376 NA NA NA 51 NA 45 NA 5.8

Vanadium NA 233 NA NA NA 63 NA 10 NA 53

Upland Soil 4E-05 1 1E-05 0.2 3E-05 1
Arsenic 21.8 NA NA NA 4.1E-05 0.21 1.2E-05 0.062 2.9.E-05 0.15

Riparian Soil 1E-05 0.9 8E-06 0.2 3E-06 0.7
Arsenic NA 5.83 NA NA 1.1E-05 0.057 8.3E-06 0.043 2.6.E-06 0.014

Aquatic Plant - Surface Water and Sediment 6E-04 82 2E-04 4 4E-04 77

Arsenic NA NA 0.0123 13.0 5.6E-04 2.9 2.0E-04 1.0 3.6.E-04 1.9

Cadmium NA NA NA 42.1 NA 8.5 NA 1.7 NA 6.8

Table 6-16

Summary of Tier II RME Ballard Mine Cumulative Risk Estimates for Current/Future Native Americans

IncrementalSite-Related Background

Current/Future 
Native AmericanEPC
b

Upland 

Soil

(mg/kg)

Riparian 

Soil

(mg/kg)

Surface 

Water

(mg/L)

Sediment

(mg/kg)
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Medium/Risk Driver
a

ILCR HI ILCR HI ILCR HI

Table 6-16

Summary of Tier II RME Ballard Mine Cumulative Risk Estimates for Current/Future Native Americans

IncrementalSite-Related Background

Current/Future 
Native AmericanEPC
b

Upland 

Soil

(mg/kg)

Riparian 

Soil

(mg/kg)

Surface 

Water

(mg/L)

Sediment

(mg/kg)

Manganese NA NA 0.307 1,139 NA 1.1 NA 0.41 NA 0.74
Molybdenum NA NA 0.02 12.8 NA 1.1 NA NA NA NA
Selenium NA NA 0.506 208 NA 66 NA 0.18 NA 66

Zinc NA NA NA 875 NA 1.2 NA 0.38 NA 0.84

Surface Water 2E-06 0.01 1E-07 0.0006 2E-06 0.009
Arsenic NA NA 0.0123 NA 1.9E-06 0.010 1.2E-07 0.00060 1.8.E-06 0.0094

5E-03 231 6E-03 148 1E-03 150

10-5 1
10-6 - 10-4 1

Notes:

a 

b

c

Bold indicates exceedence of the USEPA's risk management range and/or IDEQ's acceptable risk criteria.

% - percent mg/L - milligram per liter
EPC - Exposure Point Concentration NA - Not applicable
HI - Hazard Index RME - reasonable maximum exposure
IDEQ - Idaho Department of Environmental Quality UCL - upper confidence limit
ILCR - Incremental lifetime cancer risk USEPA - U. S. Environmental Protection Agency
mg/kg - milligram per kilogram

Summary of risk estimates for chemicals of potencial concern (COPCs) are presented if the COPC is a site-related risk driver. Risk estimates 
for all COPCs are presented in Appendix A.
The EPC is based on the lower of the ProUCL recommended 95%, 97.5% or 99% upper confidence limit (UCL) or the maximum detected 
concentration measured in various media collected from Ballard Mine sampling locations.
Cumulative media ILCR/HI includes the higher of the ILCR/HI for culturally significant plants harvested from upland soil, riparian soil, or 
aquatic environments, and the higher of the ILCR/HI for upland soil or riparian soil direct contact.

Cumulative Media ILCR/HI 
c
:

IDEQ Point of Departure:

USEPA Risk Range:
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Medium/Risk Driver
a

ILCR HI ILCR HI ILCR HI

Fruits and Vegetables - Upland Soil and Groundwater 2E-03 94 6E-03 152 NA 46

Antimony 4.89 NA NA 20 NA 24 NA 0
Arsenic 21.8 0.0119 2.2E-03 12 5.8E-03 30 0E+00 0
Cadmium 37.6 0.00195 NA 2.6 NA 2.8 NA 0
Molybdenum 20.0 NA NA 7.6 NA 3.2 NA 4.5

Selenium 53.5 0.480 NA 21 NA 2.6 NA 19

Thallium 1.20 0.000286 NA 29 NA 5.9 NA 23

Upland Soil 4E-05 1 1E-05 0.2 3E-05 1
Arsenic 21.8 NA 4.1E-05 0.21 1.2E-05 0.062 2.9.E-05 0.15

Groundwater 3E-04 7 2E-05 1 3E-04 6

Arsenic NA 0.0119 3.2E-04 1.6 1.9E-05 0.10 3.0E-04 1.5

Selenium NA 0.480 NA 4.0 NA 0.010 NA 4.0

Thallium NA 0.000286 NA 1.2 NA 0.83 NA 0.35

3E-03 103 6E-03 153 3E-04 54

10-5 1
10-6 - 10-4 1

Notes:

a 

b

Bold indicates exceedence of the USEPA's risk management range and/or IDEQ's acceptable risk criteria.

% - percent mg/L - milligram per liter
EPC - Exposure Point Concentration NA - Not applicable
HI - Hazard Index RME - reasonable maximum exposure
IDEQ - Idaho Department of Environmental Quality UCL - upper confidence limit
ILCR - Incremental lifetime cancer risk USEPA - U. S. Environmental Protection Agency
mg/kg - milligram per kilogram

EPC
b

Upland Soil

(mg/kg)

Groundwater

(mg/L)

IDEQ Point of Departure:

USEPA Risk Range:

Site-Related Background Incremental

Summary of risk estimates for chemicals of potencial concern (COPCs) are presented if the COPC is a risk driver for 
at least one receptor. Risk estimates for all COPCs are presented in Appendix A.
The EPC is based on the lower of the ProUCL recommended 95%, 97.5% or 99% upper confidence limit (UCL) or the 
maximum detected concentration measured in various media collected from Ballard Mine sampling locations.

Table 6-17

Summary of Tier II RME Ballard Mine Cumulative Risk Estimates for Hypothetical Future Residents

Hypothetical Future Resident

Cumulative Media ILCR/HI:

Leah Martin
Typewritten Text
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Medium/Risk Driver ILCR HI ILCR HI ILCR HI

Cattle - Upland Soil and Surface Water 2E-04 44 5E-05 11 1E-04 34
Arsenic 21.8 0.0123 NA 1.9E-04 1.2 5.3E-05 0.35 1.3.E-04 0.87
Cobalt 7.62 0.00563 NA NA 4.0 NA 5.0 NA 0
Selenium 53.5 0.506 NA NA 1.8 NA 0.020 NA 1.8
Thallium 1.20 NA NA NA 35 NA 5.4 NA 29

Cattle - Upland Soil and Groundwater 2E-04 44 5E-05 11 1E-04 34
Arsenic 21.8 NA 0.0119 1.9E-04 1.2 5.3E-05 0.35 1.3.E-04 0.87
Cobalt 7.62 NA NA NA 3.9 NA 5.0 NA 0
Selenium 53.5 NA 0.480 NA 1.7 NA 0.021 NA 1.7
Thallium 1.20 NA 0.000286 NA 35 NA 5.6 NA 30

Upland Soil 1E-05 0.6 3E-06 0.08 8E-06 0.5
Arsenic 21.8 NA NA 1.2E-05 0.076 3.4E-06 0.022 8.3.E-06 0.054

Groundwater 6E-05 2 4E-06 0.01 5E-05 2
Arsenic NA NA 0.0119 5.8E-05 0.38 3.5E-06 0.0011 5.4E-05 0.37

3E-04 46 6E-05 11 2E-04 36

10-5 1
10-6 - 10-4 1

Notes:
a 

b

c

Bold indicates exceedence of the USEPA's risk management range and/or IDEQ's acceptable risk criteria.

% - percent mg/L - milligram per liter
EPC - Exposure Point Concentration NA - Not applicable
HI - Hazard Index RME - reasonable maximum exposure
IDEQ - Idaho Department of Environmental Quality UCL - upper confidence limit
ILCR - Incremental lifetime cancer risk USEPA - U. S. Environmental Protection Agency
mg/kg - milligram per kilogram

Table 6-18
Summary of Tier II RME Ballard Mine Cumulative Risk Estimates for Current/Future Seasonal Ranchers

Summary of risk estimates for chemicals of potencial concern (COPCs) are presented if the COPC is a site-related risk 
driver. Risk estimates for all COPCs are presented in Appendix A.
The EPC is based on the lower of the ProUCL recommended 95%, 97.5% or 99% upper confidence limit (UCL) or the 
maximum detected concentration measured in various media collected from Ballard Mine sampling locations.
Cumulative media ILCR/HI includes the higher of the cattle (upland soil and surface water) or cattle (upland soil and 
groundwater) ILCR/HI.

Current/Future Seasonal Rancher

Background

Cumulative Media ILCR/HI c:

Site-Related

IDEQ Point of Departure:
USEPA Risk Range:

Incremental

EPCb

Upland Soil
(mg/kg)

Surface 
Water
(mg/L)

Groundwater
(mg/L)
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Medium/Risk Drivera ILCR HI ILCR HI ILCR HI

Upland Soil 7E-07 0.03 3E-07 0.005 4E-07 0.03

7E-07 0.03 3E-07 0.005 4E-07 0.03

10-5 1
10-6 - 10-4 1

Notes:
a 

Bold indicates exceedence of the USEPA's risk management range and/or IDEQ's acceptable risk criteria.

HI - Hazard Index
IDEQ - Idaho Department of Environmental Quality
ILCR - Incremental lifetime cancer risk
NA - Not applicable
RME - reasonable maximum exposure
USEPA - U. S. Environmental Protection Agency

Current/Future Recreational Hunter

IDEQ Point of Departure:
USEPA Risk Range:

Site-Related Background

Table 6-19
Summary of Tier II RME Ballard Mine Cumulative Risk Estimates for Current/Future Recreational Hunter

Summary of risk estimates for chemicals of potencial concern (COPCs) are presented if the COPC is a risk driver. Risk 
estimates for all COPCs are presented in Appendix A.

Incremental

Cumulative Media ILCR/HI:
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Medium/Risk Drivera ILCR HI ILCR HI ILCR HI

Upland Soil 1E-06 0.04 4E-07 0.006 6E-07 0.03
1E-06 0.04 4E-07 0.006 6E-07 0.03

10-5 1
10-6 - 10-4 1

Notes:
a 

Bold indicates exceedence of the USEPA's risk management range and/or IDEQ's acceptable risk criteria.

HI - Hazard Index
IDEQ - Idaho Department of Environmental Quality
ILCR - Incremental lifetime cancer risk
NA - Not applicable
RME - reasonable maximum exposure
USEPA - U. S. Environmental Protection Agency

Summary of risk estimates for chemicals of potencial concern (COPCs) are presented if the COPC is a risk 
driver. Risk estimates for all COPCs are presented in Appendix A.

Site-Related Background Incremental

Cumulative Media ILCR/HI:

IDEQ Point of Departure:

Table 6-20
Summary of Tier II RME Ballard Mine Cumulative Risk Estimates for Current/Future Recreational 

Current/Future Recreational Camper/Hiker

USEPA Risk Range:
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Future
Medium/Risk Drivera ILCR HI

Indoor Air - Upland Soil 1E-05 5
Naphthalene 1.97 NA 1.1E-05 0.25
1,2,4-Trimethylbenzene 4.12 NA NA 4.7

Fruits and Vegetables - Upland Soil and Groundwater 1E-06 0.1
Trichloroethene (TCE) NA 0.000505 1.2E-06 0.13

1E-05 5

Notes:
a 

b

% - percent
EPC - Exposure Point Concentration
HI - Hazard Index.
IDEQ - Idaho Department of Environmental Quality
ILCR - Incremental lifetime cancer risk
mg/kg - milligram per kilogram
mg/L - milligram per liter
NA - Not applicable
UCL - upper confidence limit
USEPA - U. S. Environmental Protection Agency

Summary of Tier II RME Ballard Shop Cumulative Risk Estimates for Human Receptors
Table 6-21

Summary of risk estimates for chemicals of potencial concern (COPCs) are presented if the COPC 
is a risk driver for at least one receptor. Risk estimates for all COPCs are presented in Appendix A.
The EPC is based on the lower of the ProUCL recommended 95%, 97.5% or 99% upper confidence 
limit (UCL) or the maximum detected concentration measured in various media collected from 
Ballard Shop sampling locations.

Bold indicates exceedence of the USEPA's risk management range and/or IDEQ's acceptable risk 
criteria.

Hypothetical Future 
Resident

USEPA Risk Range:

Cumulative Media ILCR/HI:

IDEQ Point of Departure:

EPCb

Upland Soil
(mg/kg)

Groundwater
(mg/L)
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Upland Soil Riparian Soil Surface Water a Sediment Upland Soil
Inorganics

Aluminum X
Antimony X X X
Arsenic X X
Barium X
Boron X X X X
Cadmium X X X X
Chromium e X X X
Cobalt X b X
Copper X X X X
Manganese X X b X X
Mercury X X X
Molybdenum X X X
Nickel X X X
Selenium X X X X
Silver X X
Thallium X X X
Uranium X X X X
Vanadium X X X X
Zinc X X X

Volatile Organic Compounds
1,2,4-Trimethylbenzene X
Ethylbenzene X
Isopropylbenzene X
n-Butylbenzene X
n-Propylbenzene X
p-Cymene (P-Isopropyltoluene) X
sec-Butylbenzene X
t-Butylbenzene X

Notes:
a Dissolved fraction for all analytes except for selenium, which is expressed as total selenium.

X - chemical of potential ecological concern

b Ecological hazard for avian and mammalian receptors will not be evaluated for this chemical because this chemical is 
not an avian and mammal chemical of potential ecological concern.

Table 6-22
Summary of Chemicals of Potential Ecological Concern

Ballard Mine and Ballard Shop

Analyte
Ballard Mine Ballard Shop
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COPEC

National 
Standards 

Aquatic Life b

(mg/L)
 Tier II SCV c

(mg/L)

Final Water 
Quality 

Criteria d

Aluminum, dissolved 0.0641 0.087 -- 0.087 0.74
Barium, dissolved 0.0416 -- 0.0040 0.0040 10
Boron, dissolved 0.0299 -- 0.0016 0.0016 19
Cadmium, dissolved 0.000406 0.00025 e -- 0.00025 1.6
Cobalt, dissolved 0.00563 -- 0.023 0.023 0.24
Manganese, dissolved 0.307 -- 0.12 0.12 2.6
Selenium, total 0.506 0.0050 f -- 0.0050 101
Uranium, dissolved 0.0100 -- 0.0026 0.0026 3.8
Vanadium, dissolved 0.00661 -- 0.02 0.020 0.33

Notes:

c  Tier II Secondary Chronic Value. Source: ORNL, 1996a.

Bold indicates exceedance of IDEQ's and USEPA's acceptable ecological hazard criterion.

"- -" - not available
CCC - Criterion Continuous Concentration
CMC - Criteria Maximum Concentration
COPEC - chemicals of potential ecological concern
HQ - hazard quotient
mg/L - milligrams per liter
SCV - secondary chronic value

f  The CMC = 1/[(f1/CMC1)+(f2/CMC2)] where f1 and f2 are the fractions of total selenium that are treated as 
selenite and selenate, respectively, and CMC1 and CMC2 are 0.1859 mg/L and 0.01282 mg/L, respectively.  

Surface Water 
Exposure Point 
Concentration a

(mg/L)

d  The final water quality criteria were obtained from the following hierarchy: 1) National Recommended water 
Quality Criteria (USEPA, 2013b) and 2) Tier II Secondary Chronic Value (ORNL, 1996a).

a  The surface water exposure point concentrations are equal to the lower of the maximum detected 
concentration or 95% upper confidence limit on the mean concentration measured in samples collected from 
the Ballard Mine.
b  National Recommended Water Quality Criteria (USEPA, 2013b); Freshwater CCC listed for all analytes 
except for silver. Only a CMC is available for silver.

e  The freshwater criterion for this metal is expressed as a function of hardness in the water column.  The value 
given here corresponds to a hardness of 100 mg/L.  Criteria values for other hardness may be calculated from 
the following:  CMC (dissolved) = exp {mA[ln(hardness)]+bA} (CF), or CCC (dissolved) = exp 
{mC[ln(hardness)]+bC} (CF) and the parameters specified in Appendix B of National Recommended Water 
Quality Criteria (USEPA, 2013b).

Table 6-23
Ballard Mine Ecological Hazard Calculations for Amphibians

Water Quality Criteria

HQ
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Aluminum NA NA 0.350 NA 0.025 0.00025 0.00074 0.027 0.0028 0.00043 0.036 0.050 0.00079 0.00029 0.00016
Antimony 10.9 6.40 NA 6.60 3.3 0.0020 -- 15 0.21 -- -- 26 0.32 -- --
Arsenic 45.5 NA NA 13.4 4.5 0.0029 2.2 2.1 0.0013 0.75 0.037 0.62 0.031 0.078 0.018
Barium NA NA 0.0950 NA 0.00025 0.0000026 0.0011 0.00027 0.00087 0.00062 0.098 0.39 0.0000080 0.26 0.00023
Boron 34.7 14.4 0.0500 18.8 0.57 0.00037 0.50 0.32 0.0075 0.20 0.022 0.30 0.023 0.039 0.084
Cadmium 167 131 0.00440 138 3.4 0.0020 3.9 49 0.61 25 0.38 16 0.41 3.2 0.66
Chromium, total 594 2,780 NA 740 3.4 0.0020 7.4 7.3 1.0 8.2 0.29 63 0.33 3.2 0.85
Cobalt NA NA 0.00563 7.72 0.00011 0.0000011 0.00017 0.00011 0.000061 0.00010 0.0018 0.023 0.0000033 0.0058 0.000036
Copper 174 272 0.380 70.6 1.2 0.00085 2.4 1.7 0.053 2.4 0.057 4.4 0.073 0.78 0.33
Manganese 5,180 NA 2.63 1,640 4.1 0.0026 1.6 1.9 0.0013 0.63 0.033 0.24 0.091 0.023 0.056
Mercury 0.892 0.109 NA 0.289 0.045 0.000028 0.13 0.056 0.00082 0.12 0.013 0.036 0.0036 0.022 0.028
Molybdenum 48.7 48.6 NA 12.8 506 0.33 32 211 0.90 8.2 0.057 74 4.0 0.39 0.97
Nickel 635 1,620 NA 375 8.0 0.0048 3.7 32 1.4 8.3 0.041 48 0.49 1.9 0.34
Selenium 209 570 2.84 1,300 804 0.54 356 341 4.1 96 44 418 2.4 34 2.2
Silver 14.4 NA NA 3.07 0.040 0.000024 0.25 0.39 0.00040 1.2 0.044 0.19 0.0031 0.15 0.026
Thallium 3.68 0.681 NA 1.63 57 0.036 0.75 98 0.43 1.0 0.068 93 2.8 0.24 0.10
Uranium 87.1 8.90 0.0599 16.8 0.28 0.00018 0.16 2.3 0.0077 0.47 0.015 2.0 0.51 0.058 0.38
Vanadium 808 773 0.0430 920 2.0 0.0011 70 1.6 0.099 40 3.2 11 0.14 7.4 3.3
Zinc 1,810 2,580 NA 2,360 1.2 0.00075 1.8 1.5 0.037 1.7 0.053 2.8 0.048 0.39 0.17

1 1 1 1 1 1 1 1 1 1 1

Notes:
a

b

NA - not applicable HQ - Hazard quotient mg/kg - milligrams per kilogram
COPEC - chemical of potential ecological concern IDEQ - Idaho Department of Environmental Quality NOAEL - no observed adverse effects level
EPC - exposure point concentration mg/L - milligrams per liter USEPA - U. S. Environmental Protection Agency

American 
Robinb

Table 6-24
Summary of Tier I Ballard Mine Hazard Estimates for Ecological Receptors

EPC a Ecological Hazard Estimates (HQ)

Upland 
Soil 

(mg/kg)

Riparian 
Soil 

(mg/kg)

Surface 
Water 
(mg/L)

Sediment 
(mg/kg)

Long-
Tailed 
Voleb Elkb

American 
Goldfinchb

Deer 
Mouseb Raccoonb Mallard Mink Coyoteb

Great Blue 
Heron

Northern 
Harrier

NOAEL-Based Ecological Hazard Estimates

Bold indicates exceedance of IDEQ's and USEPA's acceptable ecological hazard criterion

Ecological Hazard Criterion:

The abiotic media exposure point concentrations used in the Tier I Ecological Risk Assessment are equal to the maximum detected concentrations measured in samples collected from those media at the Ballard Mine.  

Ecological dose and HQ estimates for terrestrial and riparian herbivorous and omnivorous species preferentially used the maximum detected COPEC concentration measured in upland and riparian vegetation from 
Ballard Mine sampling locations, where available, over plant tissue concentrations modeled from abiotic media.
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1,2,4-Trimethylbenzene 9.82 2.3 -- 1.0 0.21 --
Ethylbenzene 0.552 0.0071 -- 0.0030 0.020 --
Isopropylbenzene 0.276 0.0019 0.098 0.00091 0.011 0.015
n-Butylbenzene 2.71 0.018 -- 0.0092 0.048 --
n-Propylbenzene 0.773 0.0075 -- 0.0034 0.022 --
p-Cymene (P-Isopropyltoluene) 0.815 0.0057 0.090 0.0027 -- 0.013
sec-Butylbenzene 0.566 0.0031 0.16 0.0016 0.00000071 0.028
t-Butylbenzene 0.124 0.00086 0.044 0.00041 0.0035 0.0066

1 1 1 1 1

Notes:
a

Table 6-25
Summary of Tier I Ballard Shop Hazard Estimates for Ecological Receptors

EPC a Ecological Hazard Estimates (HQ)

American Robin
NOAEL-Based Ecological Hazard Estimates

Upland Soil 
(mg/kg)

Long-Tailed 
Vole

American 
Goldfinch Deer Mouse

Deer Mouse 
Burrow Air

Bold indicates exceedance of IDEQ's and USEPA's acceptable ecological hazard criterion.

Ecological Hazard Criterion:

The exposure point concentration (EPC) is the lower of the maximum detected concentration or 95% upper confidence limit (UCL) on the mean 
concentration measured in surface soil samples collected from Ballard Mine sampling locations.
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Table 6-25
Summary of Tier I Ballard Shop Hazard Estimates for Ecological Receptors

EPC a Ecological Hazard Estimates (HQ)

American Robin
Upland Soil 

(mg/kg)
Long-Tailed 

Vole
American 
Goldfinch Deer Mouse

Deer Mouse 
Burrow Air

-- not available
HQ - Hazard quotient
IDEQ - Idaho Department of Environmental Quality
mg/kg - milligrams per kilogarm
NA - not applilcable
NOAEL - no observed adverse effects level
USEPA - U. S. Environmental Protection Agency
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Aluminum NA NA 0.410 NA 0.029 0.00030 0.00087 0.031 0.0033 0.00050 0.042 0.059 0.00092 0.00034 0.00018
Antimony 0.854 5.50 NA 5.00 28 0.018 -- 12 0.17 -- -- 21 0.058 -- --
Arsenic 9.01 NA NA 4.55 0.16 0.00010 0.15 0.16 0.0006 0.099 0.016 0.27 0.006 0.034 0.0041
Barium NA NA 0.0850 NA 0.00023 0.0000023 0.00095 0.00024 0.00078 0.00055 0.087 0.35 0.0000071 0.23 0.00020
Boron 22.3 11.2 0.0200 8.40 0.76 0.00049 0.65 0.36 0.0058 0.20 0.0096 0.19 0.015 0.020 0.054
Cadmium 9.66 4.40 0.000100 3.74 0.87 0.00055 0.53 5.3 0.040 2.6 0.030 1.1 0.049 0.23 0.089
Chromium, total 32.1 42.5 NA 34.8 0.27 0.00016 0.46 0.43 0.017 0.46 0.034 1.7 0.030 0.16 0.087
Copper 30.6 21.1 ND 25.5 0.45 0.00029 0.70 0.39 0.010 0.49 0.037 1.8 0.043 0.39 0.22
Manganese 3,990 NA 0.0484 405 2.5 0.0015 1.1 1.2 0.00021 0.45 0.011 0.092 0.069 0.0080 0.043
Mercury 0.0507 NA NA 0.0380 0.027 0.000017 0.055 0.037 0.000028 0.069 0.0061 0.013 0.00035 0.0076 0.0026
Molybdenum 3.45 0.700 NA ND 11 0.0069 0.70 5.2 0.035 0.23 NA 0.94 0.25 0.0031 0.069
Nickel 32.2 26.6 NA 24.4 0.40 0.00025 0.19 1.6 0.026 0.42 0.0053 2.2 0.06 0.091 0.049
Selenium 2.00 1.80 0.00100 1.60 16 0.010 6.8 7.0 0.038 1.9 0.16 3.9 0.13 0.27 0.21
Silver 0.251 NA NA 0.241 0.031 0.000020 0.082 0.019 0.000032 0.037 0.0034 0.015 0.000090 0.011 0.00045
Thallium 0.293 0.428 NA 0.378 2.7 0.0017 0.043 7.1 0.20 0.076 0.016 27 0.22 0.062 0.0081
Uranium 1.61 3.76 0.00120 2.37 0.020 0.000013 0.0055 0.048 0.0025 0.0092 0.0021 0.56 0.0095 0.011 0.0071
Vanadium 36.8 57.3 0.00620 45.2 0.079 0.000046 3.1 0.068 0.0072 1.8 0.16 0.75 0.0065 0.39 0.15
Zinc 148 158 NA 151 0.33 0.00021 0.37 0.57 0.011 0.58 0.010 0.97 0.029 0.19 0.13

1 1 1 1 1 1 1 1 1 1 1

Notes:
a

b

NA - not applicable HQ - Hazard quotient mg/L - milligrams per liter
EPC - exposure point concentration IDEQ - Idaho Department of Environmental Quality NOAEL - no observed adverse effects level
COPEC - chemical of potential ecological concern mg/kg - milligrams per kilogram USEPA - U. S. Environmental Protection Agency
ND - not detected

American 
Robinb

Table 6-26
Summary of Tier I Background Hazard Estimates for Ecological Receptors

EPC a Ecological Hazard Estimates (HQ)

Upland 
Soil 

(mg/kg)

Riparian 
Soil 

(mg/kg)

Surface 
Water 
(mg/L)

Sediment 
(mg/kg)

Long-
Tailed 
Voleb Elkb

American 
Goldfinchb

Deer 
Mouseb Raccoonb Mallard Mink Coyoteb

Great Blue 
Heron

Northern 
Harrier

NOAEL-Based Ecological Hazard Estimates

Bold indicates exceedance of IDEQ's and USEPA's acceptable ecological hazard criterion

Ecological Hazard Criterion:

The abiotic media exposure point concentrations used in the Tier I Background Ecological Risk Assessment are equal to the maximum detected concentrations measured in samples collected from those media at 
background locations.
Ecological dose and HQ estimates for terrestrial and riparian herbivorous and omnivorous species preferentially used the maximum detected COPEC concentration measured in upland and riparian vegetation from 
background sampling locations, where available, over plant tissue concentrations modeled from abiotic media.
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Antimony 4.89 4.62 NA 6.05 1.5 -- -- 6.9 0.16 -- -- 23 0.14 -- --
Arsenic 21.8 NA NA 13.0 0.58 -- 0.43 0.40 0.0013 0.24 0.036 0.60 0.013 0.076 0.0090
Cadmium 37.6 25.4 0.00440 42.1 0.99 -- 0.99 15 0.16 7.6 0.16 5.4 0.13 1.1 0.23
Chromium, total 327 503 NA 358 1.3 -- 3.6 3.8 0.19 4.4 0.16 13 0.20 0.82 0.53
Copper 87.2 71.1 0.380 51.1 0.46 -- 1.0 0.80 0.019 1.2 0.050 2.5 0.057 0.53 0.28
Manganese 715 NA 2.63 1,139 0.50 -- 0.21 0.27 0.0012 0.093 0.025 0.19 0.013 0.018 0.0086
Molybdenum 20.0 16.4 NA 12.8 22 -- 1.5 15 0.30 0.79 0.057 31 1.4 0.25 0.40
Nickel 205 281 NA 171 1.8 -- 1.0 9.9 0.24 2.6 0.020 9.7 0.20 0.37 0.15
Selenium 53.5 89.5 2.84 208 91 -- 44 47 1.2 16 8.5 96 0.77 9.0 1.3
Silver 5.24 NA NA 2.74 0.0095 -- 0.079 0.14 0.00036 0.42 0.039 0.17 0.0011 0.13 0.0093
Thallium 1.20 0.376 NA 1.30 14 -- 0.20 30 0.28 0.32 0.054 71 0.92 0.19 0.033
Uranium 38.3 5.41 0.0599 12.9 0.11 -- 0.069 0.99 0.0051 0.20 0.012 1.4 0.23 0.043 0.17
Vanadium 239 233 0.0430 321 0.50 -- 20 0.43 0.030 12 1.1 3.3 0.042 2.5 0.97
Zinc 835 509 NA 875 0.33 -- 0.59 0.91 0.015 1.1 0.028 1.4 0.038 0.28 0.15

Antimony 4.89 4.62 NA 6.05 0.15 -- -- 0.69 0.016 -- -- 2.3 0.014 -- --
Arsenic 21.8 NA NA 13.0 0.36 -- 0.27 0.25 0.00082 0.15 0.023 0.38 0.0084 0.048 0.0057
Cadmium 37.6 25.4 0.00440 42.1 0.84 -- 0.61 13 0.13 4.7 0.10 4.5 0.11 0.65 0.14
Chromium, total 327 503 NA 358 1.1 -- 3.5 3.2 0.16 4.2 0.15 11 0.17 0.78 0.51
Copper 87.2 71.1 0.380 51.1 0.38 -- 0.87 0.66 0.015 1.0 0.044 2.1 0.047 0.46 0.24
Manganese 715 NA 2.63 1,139 0.40 -- 0.11 0.21 0.00093 0.048 0.013 0.15 0.010 0.0090 0.0044
Molybdenum 20.0 16.4 NA 12.8 2.2 -- 0.15 1.5 0.030 0.078 0.0056 3.1 0.14 0.024 0.040
Nickel 205 281 NA 171 1.2 -- 0.61 6.2 0.15 1.5 0.012 6.1 0.13 0.22 0.089
Selenium 53.5 89.5 2.84 208 90 -- 34 46 1.2 13 6.7 94 0.76 7.1 1.1
Silver 5.24 NA NA 2.74 0.00095 -- 0.0079 0.014 0.000036 0.042 0.0039 0.017 0.00011 0.013 0.00093
Thallium 1.20 0.376 NA 1.30 1.4 -- 0.020 3.0 0.028 0.032 0.0054 7.1 0.092 0.019 0.0033
Uranium 38.3 5.41 0.0599 12.9 0.054 -- -- 0.50 0.0026 -- -- 0.68 0.11 -- --
Vanadium 239 233 0.0430 321 0.40 -- 17 0.35 0.024 9.7 0.94 2.7 0.034 2.1 0.81
Zinc 835 509 NA 875 0.32 -- 0.58 0.91 0.015 1.1 0.027 1.4 0.038 0.28 0.15

1 1 1 1 1 1 1 1 1 1 1

Surface 
Water 
(mg/L)

Sediment 
(mg/kg)

Long-
Tailed 
Voleb

Table 6-27
Summary of Tier II Ballard Mine Hazard Estimates for Ecological Receptors

EPC a Ecological Hazard Estimates (HQ)

Mallard Mink Coyoteb
Great Blue 

Heron
Northern 
Harrier

NOAEL-Based Ecological Hazard Estimates
Elkb, c

American 
Goldfinchb

Deer 
Mouseb Raccoonb

American 
Robinb

Upland 
Soil 

(mg/kg)

Riparian 
Soil 

(mg/kg)

LOAEL-Based Ecological Hazard Estimates

Ecological Hazard Criterion:
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Surface 
Water 
(mg/L)

Sediment 
(mg/kg)

Long-
Tailed 
Voleb

Table 6-27
Summary of Tier II Ballard Mine Hazard Estimates for Ecological Receptors

EPC a Ecological Hazard Estimates (HQ)

Mallard Mink Coyoteb
Great Blue 

Heron
Northern 
HarrierElkb, c

American 
Goldfinchb

Deer 
Mouseb Raccoonb

American 
Robinb

Upland 
Soil 

(mg/kg)

Riparian 
Soil 

(mg/kg)

Notes:
a

b

c

NA - not applicable IDEQ - Idaho Department of Environmental Quality mg/L - milligrams per liter
COPEC - chemical of potential ecological concern LOAEL - lowest observed adverse effects level NOAEL - no observed adverse effects level
EPC - exposure point concentration mg/kg - milligrams per kilogram USEPA - U. S. Environmental Protection Agency
HQ - Hazard quotient

The abiotic media exposure point concentrations used in the Tier II Ecological Risk Assessment are equal to the lower of the maximum detected concentration or ProUCL recommended 95%, 97.5% or 99% upper 
confidence limit on the mean concentration measured in samples collected from the Ballard Mine.
Ecological dose and HQ estimates for terrestrial and riparian herbivorous and omnivorous species preferentially used the lower of the maximum detected concentration or ProUCL recommended 95%, 97.5% or 99% 
upper confidence limit on the mean detected COPEC concentration measured in upland and riparian vegetation from Ballard Mine sampling locations, where available, over plant tissue concentrations modeled from 

Bold indicates exceedance of IDEQ's and USEPA's acceptable ecological hazard criterion

No Tier I HQ for the elk exceeded the acceptable ecological hazard criterion of one, therefore the elk was not included in the Tier II evaluation.
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1,2,4-Trimethylbenzene 9.82 2.3 -- -- -- --

1,2,4-Trimethylbenzene 9.82 1.9 -- -- -- --

1 1 1 1 1

Notes:
a

b

-- not available
HI - Hazard Index
HQ - Hazard quotient
IDEQ - Idaho Department of Environmental Quality
LOAEL - lowest observed adverse effects level
mg/kg - milligrams per kilogarm
NA - not applilcable
NOAEL - no observed adverse effects level
USEPA - U. S. Environmental Protection Agency

Table 6-28
Summary of Tier II Ballard Shop Hazard Estimates for Ecological Receptors

EPC a Ecological Hazard Estimates (HQ) b

American Robin
NOAEL-Based Ecological Hazard Estimates

Upland Soil 
(mg/kg)

Long-Tailed 
Vole

American 
Goldfinch Deer Mouse

Deer Mouse 
Burrow Air

LOAEL-Based Ecological Hazard Estimates

Bold indicates exceedance of IDEQ's and USEPA's acceptable ecological hazard criterion.

Ecological Hazard Criterion:

The exposure point concentration (EPC) is the lower of the maximum detected concentration or 95% upper confidence limit (UCL) on the mean 
concentration measured in surface soil samples collected from Ballard Mine sampling locations.
Ecological HQs were not calculated for ecological receptors for which Tier I cumulative HIs were less than IDEQs and USEPAs acceptable 
ecological hazard criterion of 1.
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Antimony 0.499 5.50 NA 5.00 0.17 -- -- 0.71 0.17 -- -- 21 0.015 -- --
Arsenic 6.35 NA NA 4.55 0.12 -- 0.11 0.12 0.00059 0.073 0.016 0.27 0.0040 0.034 0.0030
Cadmium 4.11 2.81 0.000100 2.29 0.22 -- 0.16 2.6 0.029 1.3 0.021 0.80 0.027 0.16 0.051
Chromium, total 20.1 27.9 NA 26.3 0.17 -- 0.29 0.27 0.011 0.29 0.029 1.3 0.020 0.13 0.061
Copper 20.8 18.5 NA 25.5 0.38 -- 0.56 0.30 0.0094 0.35 0.037 1.7 0.040 0.39 0.21
Manganese 2,465 NA 0.0238 405 1.5 -- 0.67 0.78 0.00021 0.29 0.011 0.092 0.043 0.0080 0.027
Molybdenum 3.45 0.508 NA NA 2.6 -- 0.18 2.0 0.034 0.12 -- 0.68 0.24 0.0023 0.069
Nickel 23.5 20.2 NA 19.7 0.31 -- 0.14 1.2 0.021 0.31 0.0050 2.0 0.047 0.088 0.041
Selenium 0.841 1.12 0.000579 1.01 1.5 -- 0.68 1.0 0.032 0.37 0.11 3.0 0.081 0.20 0.15
Silver 0.132 NA NA 0.241 0.0039 -- 0.011 0.0049 0.000032 0.013 0.0034 0.015 0.000033 0.011 0.00024
Thallium 0.185 0.333 NA 0.378 1.3 -- 0.023 4.3 0.17 0.047 0.016 25 0.14 0.060 0.0051
Uranium 0.875 2.91 0.000529 2.37 0.018 -- 0.0042 0.029 0.0020 0.0052 0.0021 0.47 0.0052 0.0098 0.0038
Vanadium 23.7 37.0 0.00140 33.0 0.051 -- 2.0 0.044 0.0047 1.2 0.12 0.49 0.0042 0.28 0.095
Zinc 107 117 NA 107 0.27 -- 0.30 0.50 0.0099 0.51 0.0088 0.90 0.028 0.18 0.12

Antimony 0.499 5.50 NA 5.00 0.017 -- -- 0.071 0.017 -- -- 2.1 0.0015 -- --
Arsenic 6.35 NA NA 4.55 0.073 -- 0.067 0.073 0.00037 0.046 0.010 0.17 0.0025 0.022 0.0019
Cadmium 4.11 2.81 0.000100 2.29 0.19 -- 0.099 2.2 0.024 0.80 0.013 0.67 0.023 0.10 0.032
Chromium, total 20.1 27.9 NA 26.3 0.14 -- 0.28 0.23 0.0096 0.27 0.028 1.1 0.017 0.12 0.058
Copper 20.8 18.5 NA 25.5 0.32 -- 0.49 0.24 0.0078 0.30 0.032 1.4 0.033 0.34 0.18
Manganese 2,465 NA 0.0238 405 1.2 -- 0.34 0.61 0.00016 0.15 0.0058 0.073 0.034 0.0041 0.014
Molybdenum 3.45 0.508 NA NA 0.26 -- 0.018 0.20 0.0034 0.012 -- 0.068 0.024 0.00022 0.0068
Nickel 23.5 20.2 NA 19.7 0.20 -- 0.083 0.74 0.013 0.18 0.0029 1.2 0.029 0.051 0.024
Selenium 0.841 1.12 0.000579 1.01 1.5 -- 0.54 1.0 0.031 0.29 0.086 2.9 0.080 0.16 0.12
Silver 0.132 NA NA 0.241 0.00039 -- 0.0011 0.00049 0.0000032 0.0013 0.00034 0.0015 0.0000033 0.0011 0.000024
Thallium 0.185 0.333 NA 0.378 0.13 -- 0.0023 0.43 0.017 0.0047 0.0016 2.5 0.014 0.0060 0.00051
Uranium 0.875 2.91 0.000529 2.37 0.0092 -- -- 0.014 0.0010 -- -- 0.23 0.0026 -- --
Vanadium 23.7 37.0 0.00140 33.0 0.041 -- 1.6 0.035 0.0038 0.96 0.096 0.40 0.0034 0.23 0.079
Zinc 107 117 NA 107 0.27 -- 0.30 0.50 0.0098 0.50 0.0088 0.90 0.028 0.18 0.12

1 1 1 1 1 1 1 1 1 1 1

Surface 
Water 
(mg/L)

Sediment 
(mg/kg)

Long-
Tailed 
Voleb

Table 6-29
Summary of Tier II Background Hazard Estimates for Ecological Receptors

EPC a Ecological Hazard Estimates (HQ)

Mallard Mink Coyoteb
Great Blue 

Heron
Northern 
Harrier

NOAEL-Based Ecological Hazard Estimates
Elkb,c

American 
Goldfinchb

Deer 
Mouseb Raccoonb

American 
Robinb

Upland 
Soil 

(mg/kg)

Riparian 
Soil 

(mg/kg)

LOAEL-Based Ecological Hazard Estimates

Ecological Hazard Criterion:
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Surface 
Water 
(mg/L)

Sediment 
(mg/kg)

Long-
Tailed 
Voleb

Table 6-29
Summary of Tier II Background Hazard Estimates for Ecological Receptors

EPC a Ecological Hazard Estimates (HQ)

Mallard Mink Coyoteb
Great Blue 

Heron
Northern 
HarrierElkb,c

American 
Goldfinchb

Deer 
Mouseb Raccoonb

American 
Robinb

Upland 
Soil 

(mg/kg)

Riparian 
Soil 

(mg/kg)

Notes:
a

b

c

NA - not applicable IDEQ - Idaho Department of Environmental Quality NOAEL - no observed adverse effects level
COPEC - chemical of potential ecological concern LOAEL - lowest observed adverse effects level USEPA - U. S. Environmental Protection Agency
EPC - exposure point concentration mg/kg - milligrams per kilogram
HQ - Hazard quotient mg/L - milligrams per liter

The abiotic media exposure point concentrations used in the Tier II Background Ecological Risk Assessment are equal to the lower of the maximum detected concentration or ProUCL recommended 95%, 97.5% or 
99% upper confidence limit on the mean concentration measured in samples collected from Background locations.
Ecological dose and HQ estimates for terrestrial and riparian herbivorous and omnivorous species preferentially used the lower of the maximum detected concentration or ProUCL recommended 95%, 97.5% or 99% 
upper confidence limit on the mean detected COPEC concentration measured in upland and riparian vegetation from background sampling locations, where available, over plant tissue concentrations modeled from 

Bold indicates exceedance of IDEQ's and USEPA's acceptable ecological hazard criterion

No Tier I HQ for the elk exceeded the acceptable ecological hazard criterion of one, therefore the elk was not included in the Tier II evaluation.
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Livestock Hazard Estimates (HQ)

NOAEL-Based Livestock Hazard Estimates
Aluminum NA 0.350 0.0032
Antimony 10.9 NA 0.076
Arsenic 45.5 NA 0.11
Barium NA 0.0950 0.000032
Boron 34.7 0.0500 0.014
Cadmium 167 0.00440 0.078
Chromium, total 594 NA 0.076
Cobalt NA 0.00563 0.000013
Copper 174 0.380 0.030
Manganese 5,180 2.63 0.098
Mercury 0.892 NA 0.0011
Molybdenum 48.7 NA 12
Nickel 635 NA 0.18
Selenium 209 2.84 20
Silver 14.4 NA 0.00090
Thallium 3.68 NA 1.4
Uranium 87.1 0.0599 0.0063
Vanadium 808 0.0430 0.043
Zinc 1,810 NA 0.029

1

Notes:
a

b

NA - not applicable
EPC - exposure point concentration
HQ - Hazard quotient
IDEQ - Idaho Department of Environmental Quality
LCOPC - livestock chemical of potential concern
mg/L - milligrams per liter
mg/kg - milligrams per kilogram
NOAEL - no observed adverse effects level
USEPA - U. S. Environmental Protection Agency

Bold indicates exceedance of IDEQ's and USEPA's acceptable hazard criterion

Hazard Criterion:

The abiotic media exposure point concentrations used in the Tier I Livestock Risk Assessment are equal to 
the maximum detected concentrations measured in samples collected from those media at the Ballard Mine.  
Dose and HQ estimates for beef cattle preferentially used the maximum detected COPEC concentration 
measured in upland vegetation from Ballard Mine sampling locations, where available, over plant tissue 
concentrations modeled from abiotic media.

Table 6-30
Summary of Tier I Ballard Mine Hazard Estimates for Livestock

EPC a

Upland Soil 
(mg/kg)

Surface Water 
(mg/L) Beef Cattleb
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Livestock Hazard Estimates (HQ)

NOAEL-Based Livestock Hazard Estimates
Aluminum NA 0.410 0.0037
Antimony 0.854 NA 0.70
Arsenic 9.01 NA 0.0038
Barium NA 0.0850 0.000029
Boron 22.3 0.0200 0.019
Cadmium 9.66 0.000100 0.021
Chromium, total 32.1 NA 0.0062
Copper 30.6 ND 0.011
Manganese 3,990 0.0484 0.058
Mercury 0.0507 NA 0.00067
Molybdenum 3.45 NA 0.26
Nickel 32.2 NA 0.0094
Selenium 2.00 0.00100 0.39
Silver 0.251 NA 0.00076
Thallium 0.293 NA 0.065
Uranium 1.61 0.00120 0.00049
Vanadium 36.8 0.00620 0.0017
Zinc 148 NA 0.0080

1

Notes:
a

b

NA - not applicable
ND - not detected
EPC - exposure point concentration
HQ - Hazard quotient
IDEQ - Idaho Department of Environmental Quality
LCOPC - livestock chemical of potential concern
mg/kg - milligrams per kilogram
mg/L - milligrams per liter
NOAEL - no observed adverse effects level
USEPA - U. S. Environmental Protection Agency

Table 6-31
Summary of Tier I Background Hazard Estimates for Livestock

EPC a

Upland Soil 
(mg/kg)

Surface Water 
(mg/L) Beef Cattleb

Hazard Criterion:

The abiotic media exposure point concentrations used in the Tier I Background Livestock Risk Assessment are 
equal to the maximum detected concentrations measured in samples collected from those media at background 
locations.
Dose and HQ estimates for beef cattle preferentially used the maximum detected COPEC concentration 
measured in upland vegetation from background sampling locations, where available, over plant tissue 
concentrations modeled from abiotic media.

Bold indicates exceedance of IDEQ's and USEPA's acceptable hazard criterion
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Livestock Hazard Estimates (HQ)

NOAEL-Based Livestock Hazard Estimates
Molybdenum 20.0 NA 0.55
Selenium 53.5 2.84 2.5
Thallium 1.20 NA 0.32

LOAEL-Based Livestock Hazard Estimates
Molybdenum 20.0 NA 0.055
Selenium 53.5 2.84 2.5
Thallium 1.20 NA 0.032

1

Notes:
a

b

EPC - exposure point concentration
HQ - Hazard quotient
IDEQ - Idaho Department of Environmental Quality
LCOPC - livestock chemical of potential concern
LOAEL - lowest observed adverse effects level
mg/kg - milligrams per kilogram
mg/L - milligrams per liter
NA - not applicable
NOAEL - no observed adverse effects level
USEPA - U. S. Environmental Protection Agency

Ecological Hazard Criterion:

The abiotic media exposure point concentrations used in the Tier II Livestock Risk Assessment are equal to the 
lower of the maximum detected concentration or ProUCL recommended 95%, 97.5% or 99% upper confidence 
limit on the mean concentration measured in samples collected from the Ballard Mine.
Dose and HQ estimates for beef cattle preferentially used the maximum detected LCOPC concentration 
measured in upland vegetation from Ballard Mine sampling locations, where available, over plant tissue 
concentrations modeled from abiotic media.

Bold indicates exceedance of IDEQ's and USEPA's acceptable ecological hazard criterion

Table 6-32
Summary of Tier II Ballard Mine Hazard Estimates for Livestock

EPC a

Upland Soil 
(mg/kg)

Surface Water 
(mg/L) Beef Cattleb
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Livestock Hazard Estimates (HQ)

NOAEL-Based Livestock Hazard Estimates
Molybdenum 3.45 NA 0.063
Selenium 0.841 0.000579 0.036
Thallium 0.185 NA 0.031

LOAEL-Based Livestock Hazard Estimates
Molybdenum 3.45 NA 0.0063
Selenium 0.841 0.000579 0.036
Thallium 0.185 NA 0.0031

1

Notes:
a

b

EPC - exposure point concentration mg/kg - milligrams per kilogarm
HQ - Hazard quotient mg/L - milligrams per liter
IDEQ - Idaho Department of Environmental Quality NA - not applicable
LCOPC - livestock chemical of potential concern NOAEL - no observed adverse effects level
LOAEL - lowest observed adverse effects level USEPA - U. S. Environmental Protection Agency

Bold indicates exceedance of IDEQ's and USEPA's acceptable hazard criterion

Ecological Hazard Criterion:

The abiotic media exposure point concentrations used in the Tier II Background Livestock Risk Assessment 
are equal to the lower of the maximum detected concentration or ProUCL recommended 95%, 97.5% or 99% 
upper confidence limit on the mean concentration measured in samples collected from Background locations.
Dose and HQ estimates for beef cattle preferentially used the maximum detected LCOPC concentration 
measured in upland vegetation from background sampling locations, where available, over plant tissue 
concentrations modeled from abiotic media.

Table 6-33
Summary of Tier II Background Hazard Estimates for Livestock

EPC a

Upland Soil 
(mg/kg)

Surface Water 
(mg/L) Beef Cattleb
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Table 6-34
Summary of Tier I RME Ballard Mine Cumulative Risk Estimates for Human Receptors

ILCR a Risk Drivers b HI a Risk Drivers b ILCR a Risk Drivers b HI a Risk Drivers b ILCR a Risk Drivers b HI a Risk Drivers b

Upland Soil

Site-Related 9E-05 As 7 Tl, V 9E-05 As 7 Tl, V 1E-05 As 2 --
Background 2E-05 As 0.9 -- 2E-05 As 0.9 -- 3E-06 As 0.2 --

Radiological Exposure c 9E-02 U, Rn NA --

Riparian Soil

Site-Related 2E-05 As 5 V

Background 1E-05 As 0.7 --

Culturally Significant Plant - Upland Soil

Site-Related 6E-03 As 359 As, Cd, Co, Mn, Sb, 
Se, Tl, U

Background 8E-03 As 194 As, Cd, Co, Mn, Ni, 
Sb, Se, Tl, U, V

Culturally Significant Plant - Riparian Soil

Site-Related 8E-03 As 583 As, Cd, Co, Mn, Mo, 
Ni, Sb, Se, Tl, V

Background 5E-03 As 187 As, Cd, Co, Mn, Ni, 
Sb, Tl, V, Zn

Aquatic Plant - Surface Water and Sediment

Site-Related 6E-04 As 526 As, Cd, Mn, Mo, Se, 
Tl, V, Zn

Background 2E-04 As 6 Cd

Fruits and Vegetables - Upland Soil and Groundwater

Site-Related 2E-02 As 591 As, Cd, Co, Mn, Mo, 
Ni, Sb, Se, Tl, U, V

Background 8E-03 As 203 As, Cd, Co, Mn, Mo, 
Ni, Sb, Se, Tl, V

Surface Water

Site-Related 9E-06 As 0.3 --

Background 2E-07 -- 0.002 --

Groundwater

Site-Related 7E-04 As 38 As, Cd, Se, Tl 4E-04 As 25 As, Cd, Se, Tl

Background 3E-05 As 1 -- 1E-05 As 0.06 --

Cattle - Upland Soil and Surface Water

Site-Related 4E-04 As 138 As, Cd, Co, Ni, Se, Tl, 
V

Background 8E-05 As 16 Co, Tl

Current/Future Native American Hypothetical Future Resident Current/Future Seasonal Rancher



Page 2 of 2

Table 6-34
Summary of Tier I RME Ballard Mine Cumulative Risk Estimates for Human Receptors

ILCR a Risk Drivers b HI a Risk Drivers b ILCR a Risk Drivers b HI a Risk Drivers b ILCR a Risk Drivers b HI a Risk Drivers b

Current/Future Native American Hypothetical Future Resident Current/Future Seasonal Rancher

Cattle - Upland Soil and Groundwater

Site-Related 4E-04 As 140 As, Cd, Co, Ni, Se, Tl, 
V

Background 8E-05 As 17 Co, Tl

Notes: Key:
a Media-specific cumulative ILCR and HI for all chemicals of potential concern (COPCs). As - arsenic Sb - antimony

Cd - cadmium Se - selenium
Co - cobalt Tl - thallium
Mo - molybdenum U - uranium
Mn - manganese V- vanadium
Ni - nickel Zn - zinc

Bold indicates exceedence of the USEPA's risk management range and/or IDEQ's acceptable risk criteria. Rn - radon

HI - Hazard Index NA - not applicable
IDEQ - Idaho Department of Environmental Quality RME - reasonable maximum exposure
ILCR - Incremental lifetime cancer risk USEPA - United States Environmental Protection Agency

b Analytes with a chemical-specific Incremental Tier I RME ILCR or hazard quotient (HQ) greater than the USEPA's risk management range and/or IDEQ's acceptable 
risk criteria are listed as media-specific risk drivers.
c Potential radiological exposures were assumed to be highest for the hypothetical future resident.  Due to the uncertainty related to estimating radiological exposures 
from total uranium data, evaluation of this pathway was limited to the highest risk receptor (i.e., the hypothetical future resident) in the Tier I evaluation only.  



Table 6-35
Summary of Tier I RME Ballard Shop Cumulative Risk Estimates for Human Receptors

ILCR a Risk Drivers b HI a Risk Drivers b

Indoor Air - Upland Soil 2E-05 Naphthalene 12 1,2,4-Trimethylbenzene

Fruits and Vegetables - Upland Soil and Groundwater 1E-06 Trichloroethene (TCE) 0.5 --

Upland Soil 9E-08 -- 0.02 --

Groundwater 4E-07 -- 0.2 --

Notes:
a Media-specific cumulative ILCR and HI for all chemicals of potential concern (COPCs).

Bold indicates exceedence of the USEPA's risk management range and/or IDEQ's acceptable risk criteria.

HI - Hazard Index
IDEQ - Idaho Department of Environmental Quality
ILCR - Incremental lifetime cancer risk
RME - reasonable maximum exposure
USEPA - United States Environmental Protection Agency

Hypothetical Future Resident

b Analytes with a chemical-specific Tier I RME ILCR or hazard quotient (HQ) greater than the USEPA's risk management range and/or IDEQ's acceptable 
risk criteria are listed as media-specific risk drivers.
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Table 6-36

Summary of Tier II RME Ballard Mine Cumulative Risk Estimates for Human Receptors

ILCR 
a

Risk Drivers 
b

HI 
a

Risk Drivers 
b

ILCR 
a

Risk Drivers 
b

HI 
a

Risk Drivers 
b

ILCR 
a

Risk Drivers 
b

HI 
a

Risk Drivers 
b

ILCR 
a

Risk Drivers 
b

HI 
a

Risk Drivers 
b

Upland Soil

Site-Related 4E-05 As 1 -- 4E-05 As 1 -- 1E-05 As 0.6 -- <1E-06 -- < 1 --

Background 1E-05 As 0.2 -- 1E-05 As 0.2 -- 3E-06 As 0.08 -- <1E-06 -- < 1 --

Incremental 3E-05 As 1 -- 3E-05 As 1 -- 8E-06 As 0.5 -- <1E-06 -- < 1 --

Riparian Soil

Site-Related 1E-05 As 0.9 --

Background 8E-06 As 0.2 --

Incremental 3E-06 As 0.7 --

Culturally Significant Plant - Upland Soil

Site-Related 2E-03 As 169

As, Cd, Co, 
Mn, Sb, Se, 

Tl, U

Background 6E-03 As 135
As, Cd, Co, 

Mn, Sb, Tl, U
Incremental -- -- 149 Cd, Sb, Se, U

Culturally Significant Plant - Riparian Soil

Site-Related 5E-03 As 221

As, Cd, Co, 
Mn, Mo, Ni, 

Sb, Se, Tl, V

Background 4E-03 As 142
As, Co, Mn, 
Ni, Sb, Tl, V

Incremental 1E-03 As 93
As, Cd, Mo, 
Ni, Se, Tl, V

Aquatic Plant - Surface Water and Sediment

Site-Related 6E-04 As 82
As, Cd, Mn, 
Mo, Se, Zn

Background 2E-04 As 4 Cd
Incremental 4E-04 As 77 As, Cd, Se

Fruits and Vegetables - Upland Soil and Groundwater

Site-Related 2E-03 As 94
As, Cd, Mo, 
Sb, Se, Tl

Background 6E-03 As 152

As, Cd, Co, 
Mn, Mo, Ni, 

Sb, Se, Tl, V
Incremental -- -- 46 Mo, Se, Tl

Surface Water

Site-Related 2E-06 As 0.01 --
Background 1E-07 -- 0.0006 --
Incremental 2E-06 As 0.009 --

Current/Future Native American Hypothetical Future Resident Current/Future Seasonal Rancher
Current/Future Recreational Hunter & 

Current/Future Recreational Camper/Hiker
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Table 6-36

Summary of Tier II RME Ballard Mine Cumulative Risk Estimates for Human Receptors

ILCR 
a

Risk Drivers 
b

HI 
a

Risk Drivers 
b

ILCR 
a

Risk Drivers 
b

HI 
a

Risk Drivers 
b

ILCR 
a

Risk Drivers 
b

HI 
a

Risk Drivers 
b

ILCR 
a

Risk Drivers 
b

HI 
a

Risk Drivers 
b

Current/Future Native American Hypothetical Future Resident Current/Future Seasonal Rancher
Current/Future Recreational Hunter & 

Current/Future Recreational Camper/Hiker

Groundwater

Site-Related 3E-04 As 7 As, Se, Tl 6E-05 As 2 --
Background 2E-05 As 1 -- 4E-06 As 0.01 --
Incremental 3E-04 As 6 As, Se 5E-05 As 2 --

Cattle - Upland Soil and Surface Water

Site-Related 2E-04 As 44 As, Co, Se, Tl
Background 5E-05 As 11 Co, Tl
Incremental 1E-04 As 34 Se, Tl

Cattle - Upland Soil and Groundwater

Site-Related 2E-04 As 44 As, Co, Se, Tl
Background 5E-05 As 11 Co, Tl
Incremental 1E-04 As 34 Se, Tl

Notes: Key:
a Media-specific cumulative ILCR and HI for all chemicals of potential concern (COPCs) following the Tier I risk assessment. As - arsenic Se - selenium

Cd - cadmium Tl - thallium
Co - cobalt U - uranium
Mn - manganese V- vanadium

Bold indicates exceedence of the USEPA's risk management range and/or IDEQ's acceptable risk criteria. Ni - nickel Zn - zinc
Rn - radon

HI - Hazard Index
IDEQ - Idaho Department of Environmental Quality
ILCR - Incremental lifetime cancer risk
RME - reasonable maximum exposure
USEPA - United States Environmental Protection Agency

b Analytes with a chemical-specific Incremental Tier II RME ILCR or hazard quotient (HQ) greater than the USEPA's risk management range and/or IDEQ's 
acceptable risk criteria are listed as media-specific risk drivers.
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Table 6-37
Summary of Tier II RME Ballard Shop Cumulative Risk Estimates for Human Receptors

ILCR a Risk Drivers b HI a Risk Drivers b

Indoor Air - Upland Soil 1E-05 Naphthalene 5 1,2,4-Trimethylbenzene

Fruits and Vegetables - Upland Soil and Groundwater 1E-06 Trichloroethene (TCE) 0.1 --

Notes:
a Media-specific cumulative ILCR and HI for all chemicals of potential concern (COPCs) following the Tier I risk assessment.

Bold indicates exceedence of the USEPA's risk management range and/or IDEQ's acceptable risk criteria.

HI - Hazard Index
IDEQ - Idaho Department of Environmental Quality
ILCR - Incremental lifetime cancer risk
RME - reasonable maximum exposure
USEPA - United States Environmental Protection Agency

Hypothetical Future Resident

b Analytes with a chemical-specific Tier II RME ILCR or hazard quotient (HQ) greater than the USEPA's risk management range and/or IDEQ's acceptable 
risk criteria are listed as media-specific risk drivers.
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Long-Tailed 
Vole Elk American 

Goldfinch Deer Mouse Raccoon American 
Robin Mallard Mink Coyote Great Blue 

Heron
Northern 
Harrier

Site - Related:

Hazard Range < 0.1  -  804 < 0.1  -  0.54 < 0.1  -  356 < 0.1  -  341 < 0.1  -  4.1 < 0.1  -  96 < 0.1  -  44 < 0.1  -  418 < 0.1  -  4.0 < 0.1  -  34 < 0.1  -  3.3

Risk Drivers a
As  Cd  Cr  Cu 

Mn  Mo  Ni  
Sb  Se  Tl  V  

Zn  

--
As  Cd  Cr  Cu 

Mn  Mo  Ni  
Se  V  Zn  

As  Cd  Cr  Cu 
Mn  Mo  Ni  

Sb  Se  Tl  U  
V  Zn  

Ni  Se  
Ag  Cd  Cr  Cu 
Mo  Ni  Se  V  

Zn  
Se  V  

Cd  Cr  Cu  
Mo  Ni  Sb  Se 

Tl  U  V  Zn  
Mo  Se  Tl  Cd  Cr  Ni  Se  

V  Se  V  

Background:

Hazard Range < 0.1  -  28 < 0.1  -  0.018 < 0.1  -  6.8 < 0.1  -  12 < 0.1  -  0.20 < 0.1  -  2.6 < 0.1  -  0.16 < 0.1  -  27 < 0.1  -  0.25 < 0.1  -  0.39 < 0.1  -  0.22

Risk Drivers a
Mn  Mo  Sb  

Se  Tl  -- Mn  Se  V  Cd  Mn  Mo  
Ni  Sb  Se  Tl  -- Cd  Se  V  -- Cd  Cr  Cu  Ni 

Sb  Se  Tl  -- -- --

Notes: Ag - silver Ni - nickel
a Risk drivers are analytes for which an analyte-specific greater than the USEPA's and IDEQ's acceptable criterion of one was calculated. As - arsenic Sb - antimony

Cd - cadmium Se - selenium
-- - not applicable Cr - chromium Tl - thallium
IDEQ - Idaho Department of Environmental Quality Cu - copper U - uranium
NOAEL - no observed adverse effects level Mn - Manganese V- vanadium
USEPA - United States Environmental Protection Agency Mo - molybdenum Zn - zinc

Table 6 - 38
Ecological Risk Drivers for the Tier I Evaluation at Ballard Mine and Background Locations

NOAEL-Based Ecological Hazard Estimates
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Long-Tailed Vole American Goldfinch Deer Mouse Deer Mouse
Burrow Air American Robin

Hazard Range < 0.1  -  2.3 < 0.1  -  0.16 < 0.1  -  1.0 < 0.1  -  0.21 < 0.1  -  0.028

Risk Drivers a 1,2,4-
Trimethylbenzene -- -- -- --

Notes:
a Risk drivers are analytes for which an analyte-specific HQ greater than the USEPA's and IDEQ's acceptable criterion of one was calculated.

-- - not applicable
HI - hazard index
IDEQ - Idaho Department of Environmental Quality
NOAEL - no observed adverse effects level
USEPA - United States Environmental Protection Agency

NOAEL-Based Ecological Hazard Estimates

Table 6 - 39
Ecological Risk Drivers for the Tier I Evaluation at Ballard Shop
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Long-Tailed 
Vole Elk American 

Goldfinch Deer Mouse Raccoon American 
Robin Mallard Mink Coyote Great Blue 

Heron
Northern 
Harrier

Site - Related:

Hazard Range < 0.1  -  91 -- < 0.1  -  44 < 0.1  -  47 < 0.1  -  1.2 < 0.1  -  16 < 0.1  -  8.5 < 0.1  -  96 < 0.1  -  1.4 < 0.1  -  9.0 < 0.1  -  1.3

Risk Drivers a
Cr  Mo  Ni  Sb 

Se  Tl  -- Cr  Mo  Se  V  Cd  Cr  Mo  Ni 
Sb  Se  Tl  Se  Cd  Cr  Cu  Ni 

Se  V  Zn  Se  V  
Cd  Cr  Cu  

Mo  Ni  Sb  Se 
Tl  U  V  Zn  

Mo  Cd  Se  V  Se  

Background:

Hazard Range < 0.1  -  2.6 -- < 0.1  -  2.0 < 0.1  -  4.3 < 0.1  -  0.17 < 0.1  -  1.3 < 0.1  -  0.12 < 0.1  -  25 < 0.1  -  0.24 < 0.1  -  0.39 < 0.1  -  0.21

Risk Drivers a Mn  Mo  Se  Tl -- V  Cd  Mo  Ni  Tl  -- Cd  V  -- Cr  Cu  Ni  Sb  
Se  Tl  -- -- --

Site - Related:

Hazard Range < 0.1  -  90 -- < 0.1  -  34 < 0.1  -  46 < 0.1  -  1.2 < 0.1  -  13 < 0.1  -  6.7 < 0.1  -  94 < 0.1  -  0.76 < 0.1  -  7.1 < 0.1  -  1.1

Risk Drivers a
Cr  Mo  Ni  Se 

Tl  -- Cr  Se  V  Cd  Cr  Mo  Ni 
Se  Tl  Se  Cd  Cr  Ni  Se  

V  Zn  Se  
Cd  Cr  Cu  

Mo  Ni  Sb  Se 
Tl  V  Zn  

-- Se  V  Se  

Background:

Hazard Range < 0.1  -  1.5 -- < 0.1  -  1.6 < 0.1  -  2.2 < 0.1  -  0.031 < 0.1  -  0.96 < 0.1  -  0.096 < 0.1  -  2.9 < 0.1  -  0.080 < 0.1  -  0.34 < 0.1  -  0.18

Risk Drivers a Mn  Se  -- -- Cd  -- -- -- Cr  Cu  Ni  Sb  
Se  Tl  -- -- --

Notes:
a Risk drivers are analytes for which an analyte-specific greater than the USEPA's and IDEQ's acceptable criterion of one was calculated.

Sb - antimony
-- - not applicable Cd - cadmium Se - selenium
IDEQ - Idaho Department of Environmental Quality Cr - chromium Tl - thallium
LOAEL - lowest observed adverse effects level Cu - copper U - uranium
NOAEL - no observed adverse effects level Mo - molybdenum V- vanadium
USEPA - United States Environmental Protection Agency Ni - nickel Zn - zinc

Table 6 - 40
Ecological Risk Drivers for the Tier II Evaluation at Ballard Mine and Background Locations

NOAEL-Based Ecological Hazard Estimates

LOAEL-Based Ecological Hazard Estimates
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Long-Tailed Vole American Goldfinch Deer Mouse Deer Mouse
Burrow Air American Robin

Hazard Range 2.3 -- -- -- --

Risk Drivers a 1,2,4-
Trimethylbenzene -- -- -- --

Hazard Range 1.9 -- -- -- --

Risk Drivers a 1,2,4-
Trimethylbenzene -- -- -- --

Notes:
a Risk drivers are analytes for which an analyte-specific HQ greater than the USEPA's and IDEQ's acceptable criterion of one was calculated.

-- - not applicable
HI - hazard index
IDEQ - Idaho Department of Environmental Quality
NOAEL - no observed adverse effects level
USEPA - United States Environmental Protection Agency

Table 6 - 41
Ecological Risk Drivers for the Tier II Evaluation at Ballard Shop

NOAEL-Based Ecological Hazard Estimates

LOAEL-Based Ecological Hazard Estimates
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Tier I NOAEL-Based Tier II-NOAEL-Based Tier II LOAEL-Based

Site - Related:

Hazard Range < 0.001  -  20 0.32  -  2.5 0.032  -  2.5

Risk Drivers a Mo  Se  Tl  Se Se

Background:

Hazard Range < 0.001  -  0.70 0.031  -  0.063 0.0031  -  0.036

Risk Drivers a -- -- --

Notes:

-- - not applicable mo - molybdenum
IDEQ - Idaho Department of Environmental Quality se - selenium
LOAEL - lowest observed adverse effects level Tl - thallium
NOAEL - no observed adverse effects level
USEPA - United States Environmental Protection Agency

Table 6 - 42

Livestock Risk Drivers for the Tier I and Tier II Evaluations at Ballard Mine and Background Locations

a Risk drivers are analytes for which an analyte-specific greater than the USEPA's and IDEQ's acceptable criterion 
of one was calculated.
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Ballard Mine
Antimony X X X X X X X

Arsenic X X X X X X X X X X X X X X

Cadmium X X X X X X X X X X X X X

Chromium e X X X X X

Cobalt X X X X X X X X X X X

Manganese X X X X X X X X X X X X X X

Molybdenum X X X X X X X X X X X

Nickel X X X X X X X X X

Selenium X X X X X X X X X X X X X X X

Thallium X X X X X X X X X X X X

Uranium Xg X X X X X X

Vanadium X X X X X X X X X

Zinc X X X X

Ballard Shop  Upland Soil Groundwater Upland Soil Groundwater Upland  Soil Groundwater
1,2,4-Trimethylbenzene X X X

Naphthalene X X X

Trichloroethene (TCE) X X X

Notes:

Upland 
Soil

Ground
water

Measured 
Upland 
Plant

Direct Expsoure Indoor Air Fruits and Vegetables
Indirect Exposure a

Riparian 
Soil

Surface 
Water b

Ground-
water c

Upland 
Soil

Ground
water

Surface 
Water

Upland 
Soil

Measured 
Upland 
Plant

Riparian 
Soil Sediment

a All media-specific COPCs were evaluated for the indirect pathways indicated in Figure 6-1 in addition to direct exposure pathways (i.e., ingestion, inhalation, and dermal 
contact) except sediment COPCs, which were evaluated through the indirect uptake to aquatic culturally significant plant pathway only.  The indirect exposure route - 
ingestion of elk tissue - was not evaluated in the Tier II risk assessment due to the absense of excess Tier I risk or hazard.

Direct Exposure

Upland 
Soil

COPCs              

Table 7-1
Summary of Human Health Chemicals of Potential Concern and Preliminary Chemicals of Concern

Ballard Mine and Ballard Shop

Measured 
Riparian 

Plant

Fruits and Vegetables e
Indirect Exposure a

Cattle fCulturally Significant Plants d

Page 1 of 2



Table 7-1
Summary of Human Health Chemicals of Potential Concern and Preliminary Chemicals of Concern

Ballard Mine and Ballard Shop

c Total concentration of metals in groundwater was used in human health risk and hazard calculations for all analytes.

X - chemical of potential concern (COPC)
X - preliminary chemical of concern (PCOC) h

f The indirect exposure route - ingestion of cattle grazed on upland pasture - was evaluated with either surface or groundwater ingestion.  Except for zinc, which was a 
COPC in groundwater only, excess hazard was associated with uptake to cattle tissue from soil rather than from livestock drinking water.  Excess human health risk due to 

h Analytes with a chemical-specific incremental Tier II RME ILCR or HQ greater than USEPA's risk management range (ILCR>1E-06 and HQ>1) and/or IDEQ's acceptable 
risk criteria (1E-05 and HQ>1) for any human receptor are listed as a PCOC. 

e The indirect exposure route - ingestion of fruits and vegetables grown in upland soil and irrigated with groundwater - was evaluated for all soil and groundwater COPCs.  
For an analyte that was a COPC in soil only, the measured non-culturally significant plant concentration, when available, was used to represent the fruits and vegetables 
concentration.  If an analyte was a COPCs in groundwater, the fruits and vegetables exposure concentration was equal to the modeled concentration from groundwater 
plus either the measured non-culturally significant plant concentration when available, or the modeled concentration from soil.  Fruit and vegetable PCOCs from resulting 
from elevated measured metals concentrations plant tisse are indicated as PCOCs in upland soil as well as in measured plants.

g Uranium is identified as a preliminary COC based on the results of the radiological risk evaluation performed in the Tier I HHRA.

b Dissolved concentration of metals in  surface water was used in human health risk and hazard calculations for all analytes except for selenium, where the total surface 
water concentration was used.

d The indirect exposure routes - ingestion of culturally significant plants grown in upland and riparian soil - were evaluated using measured concentrations in upland and 
riparian culturally significant plant species where available, rather than modeled concentrations from soil; chemicals identified as PCOCs based on plant tissue 
concentrations from upland or riparian plants are indicated as PCOCs in the respective upland or riparian soil.  The indirect exposure route - ingestion of aquatic culturally 
significant plants - was evaluated for sediment COPCs by modeling uptake from sediment only, as no aquatic plant tissue data are available.  
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TABLE 7-2 
CONCLUSION SUMMARY BY MEDIUM  AND HUMAN HEALTH RISKS 

Medium Nature and Extent Identified Human Health Risks 
COCs and Receptors 

Feasibility Study 

Upland Soil Ballard Site: Adequately 
characterized, no additional 
investigation needed 
 
 
 
Ballard Shop: Adequately 
characterized, no additional 
investigation needed 

As, Ua 
Native American 
Hypothetical Future Resident 
Seasonal Rancher 
 
 
Naphthalene  
1,2,4-trimethylbenzene 
Hypothetical Future Resident 
 
 

Sufficient information to evaluate 
remedial alternatives, additional 
background data needed to help 
ensure that remedies are not 
overly conservative. 
 
Sufficient information to evaluate 
remedial alternatives, no 
additional investigation needed 

Riparian Soil Ballard Site: Adequately 
characterized, no additional 
investigation needed 

As 
Native American 

Sufficient information to evaluate 
remedial alternatives, no 
additional investigation needed 
 

Upland Vegetation Ballard Site: Adequately 
characterized, no additional 
investigation needed 
 
Ballard Shop: Adequately 
characterized, no additional 
investigation needed 

Sb, Cd, Se, U 
Culturally Significant Plantsb 
Native American 
 
Mo, Se, Tl 
Fruits and Vegetablesc 
Hypothetical Future Resident 
Trichloroethene (TCE) 
Fruits and Vegetables 
Hypothetical Future Resident 
 
 

Sufficient information to evaluate 
remedial alternatives, no 
additional investigation needed 
 
Sufficient information to evaluate 
remedial alternatives, no 
additional investigation needed 
 

Riparian Vegetation Ballard Site: Adequately 
characterized, no additional 
investigation needed 

As, Cd, Mo, Ni, Se, Tl, V 
Culturally Significant Plantsb 
Native American 
 
As, Cd, Se 
Aquatic Plantsd 
Native American 
 
 

Sufficient information to evaluate 
remedial alternatives, no 
additional investigation needed 
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TABLE 7-2 
CONCLUSION SUMMARY BY MEDIUM  AND HUMAN HEALTH RISKS 

Medium Nature and Extent Identified Human Health Risks 
COCs and Receptors 

Feasibility Study 

Surface Water Ballard Site: Adequately 
characterized, no additional 
investigation needed 

As 
Native American 

Sufficient information to evaluate 
remedial alternatives, no 
additional investigation needed 
 

Sediment Ballard Site: Adequately 
characterized, no additional 
investigation needed 

NA Sufficient information to evaluate 
remedial alternatives, no 
additional investigation needed 
 
 

Groundwater Ballard Site: Adequately 
characterized, no additional 
investigation needed 
 
 
Ballard Shop: Re-sample SB-07 
based on PCE detection, assess 
additional monitoring in the area 
 

As, Se 
Hypothetical Future Resident 
As 
Seasonal Rancher 
 
None 
 

Sufficient information to evaluate 
remedial alternatives, no 
additional investigation needed 
 
 
Pending based on additional 
sampling  

Biota Ballard Site: Adequately 
characterized, no additional 
investigation needed 
 

As, Se, Tl 
Cattlee 
Seasonal Rancher 
 
 
 

Sufficient information to evaluate 
remedial alternatives, no 
additional investigation needed 

Notes: 
a Uranium is identified as a preliminary COC based on the results of the radiological risk evaluation performed in the Tier I HHRA. 
b Ingestion of culturally significant plants, grown in upland and riparian soil, was evaluated using measured concentrations in upland and riparian culturally 
significant plant species where available 
c Ingestion of fruits and vegetables, grown in upland soil and irrigated with groundwater, was evaluated for all soil and groundwater COPCs 

d Ingestion of aquatic culturally significant plants was evaluated for sediment COPCs by modeling uptake from sediment only, as no aquatic plant tissue data are      
available.   
e Ingestion of cattle grazed on upland pasture was evaluated with either surface or groundwater ingestion.  
 



Inorganics
Aluminum X

Antimony X X X

Arsenic X X

Barium X

Boron X X X X

Cadmium X X X X

Chromium e X X X

Cobalt X b X

Copper X X X X

Manganese X X b X X

Mercury X X X

Molybdenum X X X

Nickel X X X

Selenium X X X X

Silver X X

Thallium X X X

Uranium X X X X
Vanadium X X X X

Zinc X X X

Volatile Organic Compounds
1,2,4-Trimethylbenzene X
Ethylbenzene X
Isopropylbenzene X
n-Butylbenzene X
n-Propylbenzene X
p-Cymene (P-Isopropyltoluene) X
sec-Butylbenzene X
t-Butylbenzene X

Notes:

X  - chemical of potential ecological concern NOAEL - no observed adverse effects level
X  - preliminary chemical of ecological concern c PCOEC - preliminary chemical of ecological concern

COPEC - chemical of potential cecological concern USEPA - U. S. Environmental Protection Agency
IDEQ - Idaho Department of Environmental Quality

c Analytes with a chemical-specific Tier II NOAEL-based cumulative effects ecological hazard greater than 
USEPA's and IDEQ's acceptable hazard criterion of 1 for any ecological receptor are listed as a PCOEC. 

b Ecological hazard for avian and mammalian receptors were not be evaluated for this chemical because this 
chemical is not an avian and mammal chemical of potential ecological concern.

Table 7-3
Summary of Chemicals of Potential Ecological Concern and Preliminary Chemicals of Ecological Concern

Ballard Mine and Ballard Shop

Upland Soil Riparian Soil Surface Water a Sediment
Ballard Mine

Upland Soil
Ballard Shop

a Dissolved concentration of metals in surface water was used in ecological hazard calculations for all analytes except 
for selenium, where the total surface water concentration was used.
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TABLE 7-4 
ECOLOGICAL SUMMARY BY INDICATOR SPECIES 

Mammalian Receptor HQ Range 
Medium Long-Tailed 

Vole 
Deer Mouse Raccoon Mink Coyote Elk Beef Cattle 

Site-Related < 0.1 - 91 <0.1 - 47 <0.1 - 1.2 <0.1 - 96 <0.1 - 1.4 <0.1 2.5 
Background <0.1 - 2.6 <0.1 - 4.3 <0.1 - 0.17 <0.1 - 25 <0.1 - 0.24 <0.1 0.036 

Avian Receptor HQ Range 
 American 

Goldfinch 
American Robin Mallard Duck Great Blue Heron Northern Harrier 

Site-Related <0.1 - 44 <0.1 - 16 <0.1 - 8.5 <0.1 - 9.0 <0.1 - 1.3 
Background <0.1 - 2.0 <0.1 - 1.3 <0.1 - 0.12 <0.1 - 0.39 <0.1 - 0.21 
Notes: 
Risk drivers are COPECs for which an HQ greater than the USEPA's and IDEQ's acceptable criterion of 1 was calculated and include Cd, Cr, Cu, Mo, Ni, Sb, Se, 
Tl, U, V and Zn. 
Bold indicates exceedance of IDEQ's and USEPA's acceptable ecological hazard criterion. 
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Background
Screening level

Upland soil data are found on Table 4-3
Exceedance Table for Upland Soil Samples
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RIPARIAN SOIL, RIPARIAN VEG, SEDIMENT,
AND SURFACE WATER LOCATIONS

ANTIMONY RESULTS

MST050

MST271

MST270

0 0.5

Miles

Riparian soil, vegetation, and sediment concentrations reported in mg/kg
(milligrams per kilogram)
Average surface water concentrations reported in mg/L (milligrams per liter)

Red concentration numbers indicate concentrations above screening and
background levels

Analyte detected in an associated blank

Analyte was positively identified but the reported concentration is estimated;
reported concentration is less than the reporting limit, but greater than the
method detection limit.

Data are estimated due to associated quality control data. Potential high bias.

Data are estimated due to associated quality control data.  Bias unknown.

Data are estimated due to associated quality control data. Potential low bias.

The analyte was analyzed for, but was not detected above the level of the
reported sample quantitation limit.
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DETAIL A

2.5

Highest of Background or Screening Level
Ripariain Soil
Riparian Veg
Sediment

5.5

5

Upstream Surface Water
Downstream Surface Water
Ponds

0.0056
0.0056
0.0056

G

Mine pit location
(approx.)

Waste rock pile location
(approx.)

Surface water and riparian
media sample location

For riparian soil, veg, and sediment: 2004 and 2010 data.
Average concentrations of duplicates or triplicates shown.

For surface water: 2004-2012 data.  Average concentrations
are reported and equal the average of detected concentrations,
if all results are ND, the maximum MDL is shown.

Sample IDs above are shortened versions of the 2004 and 2010
field IDs.  For example, MSP011 riparian soil ID SS-0-C(5) is
the same as SSMSP011-0-C(5).

1)

2)

3)

MST050
Surface Water Conc

MST050 <0.0004

MST270
Surface Water Conc

MST270 <0.0004

MST271
Surface Water Conc

MST271 <0.0004

MST088
Surface Water Conc

MST088 <0.0004

MST279
Surface Water Conc

MST279 <0.0004

MSG005
Surface Water Conc

MSG005 <0.0004

MSG004
Surface Water Conc

MSG004 <0.0004

MST096
Surface Water Conc

MST096 <0.0004

MSP010
Surface Water Conc

MSP010 0.0005

MDS033
Surface Water Conc

MDS033 <0.0004

MDS032
Surface Water Conc

MDS032 <0.0004

MST068
Surface Water Conc

MST068 0.0007

MDS031
Surface Water Conc

MDS031 <0.0004

MDS030
Surface Water Conc

MDS030 <0.0004

MST069
Surface Water Conc

MST069 0.00065

MSG008
Surface Water Conc

MSG008 <0.0004

MST278
Surface Water Conc

MST278 0.0004

MSP059
Surface Water Conc

MSP059 0.00055

MSP011
Surface Water Conc

MSP011 <0.0004

MSP062
Surface Water Conc

MSP062 0.0004

MSG006
Surface Water Conc

MSG006 0.0006

MSG007
Surface Water Conc

MSG007 <0.0004

MSG003
Surface Water Conc

MSG003 <0.0004

MSP012
Surface Water Conc

MSP012 0.0005

MSP013
Surface Water Conc

MSP013 0.0008

MST094
Surface Water Conc

MST094 <0.0004

MST067
Riparian Soil Conc

RS-001-1 5.7 UB
RS-002 7.1 UB

Sediment Conc
SD-001-1 6.6 J-,B

Surface Water Conc
MST067 0.0007

MST066
Riparian Soil Conc
RS-001-avg 3.75 J-

RS-002 3.3 J-
Sediment Conc

SD-001-avg 4.6 J-
Surface Water Conc

MST066 <3

MST272
Riparian Soil Conc

RS-001 4.6 UB
RS-002 7.8 UB

Sediment Conc
SD-001 6.1 J-,B

Surface Water Conc
MST272 0.0024

MST273
Riparian Soil Conc

RS-001 <3 U
RS-002 3.7 UB

Sediment Conc
SD-001 6.2 J-,B

Surface Water Conc
MST273 0.0021

MST089
Riparian Soil Conc

RS-001 3 J-,B
RS-002 4.1 J-,B

Sediment Conc
SD-001 8.8 UB

Surface Water Conc
MST089 0.0005

MST092
Riparian Soil Conc

RS-001 6.4 J-,B
RS-002 4.7 J-,B

Sediment Conc
SD-001 5.8 UB

Surface Water Conc
MST092 <0.0004

MST095
Riparian Soil Conc

RS-001 6 J-,B
RS-002 6.3 J-,B

Sediment Conc
SD-001 8.2 UB

Surface Water Conc
MST095 0.0005

MST093
Riparian Soil Conc

A-RS-001-Avg 4.7 J-,B
A-RS-002-Avg 4.35 J-/B

B-RS-001 4.4 J-,B
B-RS-002 3.6 J-,B
Sediment Conc
SD-001 3.2 UB

SD-001-avg 4.65 UB
Surface Water Conc

MST093 <0.0004

5.7 UB
7.1 UB

8.8 UB

5.8 UB

8.2 UB

7.8 UB

P4 Property Boundary
Other Private Land
Bureau of Land Management
U.S. Forest Service
State

LAND OWNERSHIP
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RIPARIAN SOIL, RIPARIAN VEG, SEDIMENT,
AND SURFACE WATER LOCATIONS

ARSENIC RESULTS

MST050

MST271

MST270

0 0.5

Miles

Riparian soil, vegetation, and sediment concentrations reported in mg/kg
(milligrams per kilogram)
Average surface water concentrations reported in mg/L (milligrams per liter)

Red concentration numbers indicate concentrations above screening and
background levels

Analyte detected in an associated blank

Analyte was positively identified but the reported concentration is estimated;
reported concentration is less than the reporting limit, but greater than the
method detection limit.

Data are estimated due to associated quality control data. Potential high bias.

Data are estimated due to associated quality control data.  Bias unknown.

Data are estimated due to associated quality control data. Potential low bias.

The analyte was analyzed for, but was not detected above the level of the
reported sample quantitation limit.
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DETAIL A

2.5

Highest of Background or Screening Level
Riparian Soil
Riparian Veg
Sediment

5.93
30
9.8

Upstream Surface Water
Downstream Surface Water
Ponds

0.01
0.01
0.01

G

Mine pit location
(approx.)

Waste rock pile location
(approx.)

Surface water and riparian
media sample location

For riparian soil, veg, and sediment: 2004 and 2010 data.
Average concentrations of duplicates or triplicates shown.

For surface water: 2004-2012 data.  Average concentrations
are reported and equal the average of detected concentrations,
if all results are ND, the maximum MDL is shown.

Sample IDs above are shortened versions of the 2004 and 2010
field IDs.  For example, MSP011 riparian soil ID SS-0-C(5) is
the same as SSMSP011-0-C(5).

1)

2)

3)

MSP010
Surface Water Conc

MSP010 0.0017

MST050
Surface Water Conc

MST050 0.0012

MDS033
Surface Water Conc

MDS033 0.0235

MDS032
Surface Water Conc

MDS032 0.021

MST068
Surface Water Conc

MST068 0.0117

MDS031
Surface Water Conc

MDS031 0.0162

MDS030
Surface Water Conc

MDS030 0.0198

MST066
Riparian Soil Conc
RS-001-avg 7.295

RS-002 5.36
Sediment Conc

SD-001-avg 3.62 J
Surface Water Conc

MST066 7.4757

MST067
Riparian Soil Conc

RS-001-1 5.49
RS-002 8.91

Sediment Conc
SD-001-1 13.4

Surface Water Conc
MST067 0.0112

MSG008
Surface Water Conc

MSG008 0.0152

MST278
Surface Water Conc

MST278 0.0015

MST069
Surface Water Conc

MST069 0.02178

MSP059
Surface Water Conc

MSP059 0.0027

MSP011
Surface Water Conc

MSP011 0.00417

MSP062
Surface Water Conc

MSP062 0.0033

MST096
Surface Water Conc

MST096 0.0022

MSG005
Surface Water Conc

MSG005 <0.0005

MSG004
Surface Water Conc

MSG004 <0.0005
MST273

Riparian Soil Conc
RS-001 2.78
RS-002 2.39

Sediment Conc
SD-001 3.33 J

Surface Water Conc
MST273 0.0012 MST272

Riparian Soil Conc
RS-001 2.93
RS-002 3.12

Sediment Conc
SD-001 3.59 J

Surface Water Conc
MST272 0.0014

MST088
Surface Water Conc

MST088 0.0013

MST279
Surface Water Conc

MST279 0.0006

MST089
Riparian Soil Conc

RS-001 1.83
RS-002 3.44

Sediment Conc
SD-001 3.36

Surface Water Conc
MST089 0.0011

MST270
Surface Water Conc

MST270 0.0018

MST271
Surface Water Conc

MST271 0.0023

MST092
Riparian Soil Conc

RS-001 2.29
RS-002 2.5

Sediment Conc
SD-001 4.19

Surface Water Conc
MST092 0.001

MSG006
Surface Water Conc

MSG006 0.0016

MSG007
Surface Water Conc

MSG007 0.0006

MSG003
Surface Water Conc

MSG003 0.01489

MSP012
Surface Water Conc

MSP012 0.004

MST093
Riparian Soil Conc

A-RS-001-Avg 3.04
A-RS-002-Avg 2.995

B-RS-001 4.24
B-RS-002 2.78
Sediment Conc
SD-001 2.1

SD-001-avg 2.735
Surface Water Conc

MST093 0.0011

MSP013
Surface Water Conc

MSP013 0.0072

MST094
Surface Water Conc

MST094 <0.0005

MST095
Riparian Soil Conc

RS-001 5.73
RS-002 8.51

Sediment Conc
SD-001 10.9

Surface Water Conc
MST095 0.0038

MST090
NA

0.0082

P4 Property Boundary
Other Private Land
Bureau of Land Management
U.S. Forest Service
State
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RIPARIAN SOIL, RIPARIAN VEG, SEDIMENT,
AND SURFACE WATER LOCATIONS

MOLYBDENUM RESULTS

MST050

MST271

MST270

0 0.5

Miles

Riparian soil, vegetation, and sediment concentrations reported in mg/kg
(milligrams per kilogram)
Average surface water concentrations reported in mg/L (milligrams per liter)

Red concentration numbers indicate concentrations above screening and
background levels

Analyte detected in an associated blank

Analyte was positively identified but the reported concentration is estimated;
reported concentration is less than the reporting limit, but greater than the
method detection limit.

Data are estimated due to associated quality control data. Potential high bias.

Data are estimated due to associated quality control data.  Bias unknown.

Data are estimated due to associated quality control data. Potential low bias.

The analyte was analyzed for, but was not detected above the level of the
reported sample quantitation limit.
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DETAIL A

2.5

Highest of Background or Screening Level
Ripariain Soil
Riparian Veg
Sediment

2
5

0.5

Upstream Surface Water
Downstream Surface Water
Ponds

0.078
0.078
0.078MST066

Riparian Soil Conc
RS-001-avg 1.7 B

RS-002 0.9 UB
SS-0-C(5) 0.9

Riparian Veg Conc
VE-0-C(5) 1.32 T
Sediment Conc

SD-001-avg <0.5 U
Surface Water Conc

MST066 0.9

MST067
Riparian Soil Conc

RS-001-1 2.6
RS-002 5.2

SS-0-C(5) 8.95
Riparian Veg Conc

VE-0-C(5) 0.47 T
Sediment Conc
SD-001-1 8.8

Surface Water Conc
MST067 0.025

MST069
Riparian Soil Conc

SS-0-C(5) 1.72
Riparian Veg Conc

VE-0-C(5) 0.54 T
Surface Water Conc

MST069 0.01

MSP059
Riparian Soil Conc

SS-0-C(7) 24.7
Riparian Veg Conc

VE-0-C(7) 45.9 T
Surface Water Conc

MSP059 <0.01

MSP011
Riparian Soil Conc

SS-0-C(5) 48.6
Riparian Veg Conc

VE-0-C(5) 3.07 T
Surface Water Conc

MSP011 0.01

MSP062
Riparian Soil Conc

SS-0-C(5) 42.9 J
Riparian Veg Conc

VE-0-C(5) 12.1 T
Surface Water Conc

MSP062 0.01

MSG008
Surface Water Conc

MSG008 <0.01 MST278
Surface Water Conc

MST278 0.02

MST272
Riparian Soil Conc

RS-001 <0.5 U
RS-002 0.6 UB

SS-0-C(5) 1.25
Riparian Veg Conc

VE-0-C(5) 2.44 T
Sediment Conc
SD-001 1 UB

Surface Water Conc
MST272 <0.01

MST279
Surface Water Conc

MST279 <0.01MST088
Riparian Soil Conc

SS-0-C(7) 0.82
Riparian Veg Conc

VE-0-C(7) 1.41 T
Surface Water Conc

MST088 <0.01

MSG007
Surface Water Conc

MSG007 <0.01

MST092
Riparian Soil Conc

RS-001 0.8 UB
RS-002 0.7 UB

SS-1-C(5)QA-avg 1.12
Riparian Veg Conc

VE-1-C(5)QA-avg 2.31 T
Sediment Conc
SD-001 1.2 UB

Surface Water Conc
MST092 <0.01

MST270
Riparian Soil Conc

SS-0-C(5) 0.6 J,B
Riparian Veg Conc

VE-0-C(5) 1.41 T
Surface Water Conc

MST270 <0.01

MST271
Riparian Soil Conc

SS-0-C(5) 0.33 J+
Riparian Veg Conc

VE-0-C(5) 0.71 T
Surface Water Conc

MST271 <0.01

MST089
Riparian Soil Conc

RS-001 <0.5 U
RS-002 <0.5 U

SS-0-C(6) 0.77
Riparian Veg Conc

VE-0-C(6) 1.24 T
Sediment Conc
SD-001 <0.5 U

Surface Water Conc
MST089 <0.01

MST273
Riparian Soil Conc

RS-001 <0.5 U
RS-002 <0.5 U

SS-0-C(5) 0.7
Riparian Veg Conc

VE-0-C(5) 0.78 T
Sediment Conc
SD-001 <0.5 U

Surface Water Conc
MST273 <0.01

MST090
Riparian Soil Conc

SS-0-C(5) 0.52
Riparian Veg Conc

VE-0-C(5) 1.15 T

MST096
Riparian Soil Conc

SS-0-C(5) 0.6
Riparian Veg Conc

VE-0-C(5) 0.6 T
Surface Water Conc

MST096 <0.01

MSG003
Riparian Soil Conc

SS-0-C(5) 3.52
Riparian Veg Conc

VE-0-C(5) 0.94 T
Surface Water Conc

MSG003 <0.01

MSP012
Riparian Soil Conc

SS-0-C(7) 42.4
Riparian Veg Conc

VE-0-C(7) 6.14 T
Surface Water Conc

MSP012 0.01

MST093
Riparian Soil Conc

A-RS-001-Avg <0.5
A-RS-002-Avg <0.5

B-RS-001 0.7 J
B-RS-002 <0.5
Sediment Conc
SD-001 <0.5

SD-001-avg <0.5
Surface Water Conc

MST093 <0.01

MSP013
Riparian Soil Conc

SS-0-C(5) 13.8
Riparian Veg Conc

VE-0-C(5) 3.53 T
Surface Water Conc

MSP013 0.01

MST094
Riparian Soil Conc

SS-0-C(5) 0.6
Riparian Veg Conc

VE-0-C(5) 1.2 T
Surface Water Conc

MST094 <0.01

MST095
Riparian Soil Conc

RS-001 2.7 B
RS-002 6.2

SS-0-C(6) 6.13
Riparian Veg Conc

VE-0-C(6) 2.25 T
Sediment Conc
SD-001 12.8

Surface Water Conc
MST095 0.01

MSG006
Riparian Soil Conc

SS-0-C(5) 1.18
Riparian Veg Conc

VE-0-C(5) 0.87 T
Surface Water Conc

MSG006 0.01

MDS033
Riparian Soil Conc

SS-0-C(5) 47
Riparian Veg Conc

VE-0-C(5) 1.3 J+,T
Surface Water Conc

MDS033 <0.01

MDS032
Riparian Soil Conc

SS-0-C(5) 4
Riparian Veg Conc

VE-0-C(5) 0.1 U,T
Surface Water Conc

MDS032 0.01

MST068
Riparian Soil Conc

SS-0-C(5) 11.7
Riparian Veg Conc

VE-0-C(5) 2.33 T
Surface Water Conc

MST068 0.155

MDS031
Riparian Soil Conc

SS-0-C(5) 2.3
Riparian Veg Conc

VE-0-C(5) 1.43 T
Surface Water Conc

MDS031 <0.01

MDS030
Riparian Soil Conc

SS-0-C(5) 3.4
Riparian Veg Conc

VE-0-C(5) 0.33 J+,T
Surface Water Conc

MDS030 <0.01

MST050
Riparian Soil Conc

SS-0-C(5) 0.9 J,B
Riparian Veg Conc

VE-0-C(5) 2.45 T
Surface Water Conc

MST050 <0.01

MSP010
Riparian Soil Conc

SS-0-C(5) 31.1
Riparian Veg Conc

VE-0-C(5) 4.83 T
Surface Water Conc

MSP010 0.02

MSG004
Riparian Soil Conc
SS-0-C(11) 4.27

Riparian Veg Conc
VE-0-C(11) 3.89 T

Surface Water Conc
MSG004 <0.01

MSG005
Riparian Soil Conc

SS-1-C(5)QA-avg 0.8
Riparian Veg Conc

VE-1-C(5)QA-avg 0.773 F,J+,T
Surface Water Conc

MSG005 <0.01

G

Mine pit location
(approx.)

Waste rock pile location
(approx.)

Surface water and riparian
media sample location

For riparian soil, veg, and sediment: 2004 and 2010 data.
Average concentrations of duplicates or triplicates shown.

For surface water: 2004-2012 data.  Average concentrations
are reported and equal the average of detected concentrations,
if all results are ND, the maximum MDL is shown.

Sample IDs above are shortened versions of the 2004 and 2010
field IDs.  For example, MSP011 riparian soil ID SS-0-C(5) is
the same as SSMSP011-0-C(5).

1)

2)

3)

1.2 UB

1 UB

0.0009

P4 Property Boundary
Other Private Land
Bureau of Land Management
U.S. Forest Service
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RIPARIAN SOIL, RIPARIAN VEG, SEDIMENT,
AND SURFACE WATER LOCATIONS

SELENIUM RESULTS

MST050

MST271

MST270

0 0.5

Miles

Riparian soil, vegetation, and sediment concentrations reported in mg/kg
(milligrams per kilogram)
Average surface water concentrations reported in mg/L (milligrams per liter)

Red concentration numbers indicate concentrations above screening and
background levels

Analyte detected in an associated blank

Analyte was positively identified but the reported concentration is estimated;
reported concentration is less than the reporting limit, but greater than the
method detection limit.

Data are estimated due to associated quality control data. Potential high bias.

Data are estimated due to associated quality control data.  Bias unknown.

Data are estimated due to associated quality control data. Potential low bias.

The analyte was analyzed for, but was not detected above the level of the
reported sample quantitation limit.
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2.5

MSP012
Riparian Soil Conc

SS-0-C(7) 38 J-
Riparian Veg Conc

VE-0-C(7) 10 T
Sediment Conc

SE-0 63 J-
Surface Water Conc

MSP012 0.1133

MSP013
Riparian Soil Conc

SS-0-C(5) 24 J-
Riparian Veg Conc

VE-0-C(5) 23 T
Surface Water Conc

MSP013 0.18

MST095
Riparian Soil Conc

RS-001 3.4
RS-002 5.9

SS-0-C(6) 15 J-
Riparian Veg Conc

VE-0-C(6) 12.5 T
Sediment Conc
SD-001 86.1
SE-0 22

Surface Water Conc
MST095 0.21074

MSG006
Riparian Soil Conc

SS-0-C(5) 570
Riparian Veg Conc

VE-0-C(5) 17.2 T
Sediment Conc

SE-0 290
Surface Water Conc

MSG006 0.14557

MSG003
Riparian Soil Conc

SS-0-C(5) 52 J-
Riparian Veg Conc

VE-0-C(5) 9.3 T
Sediment Conc

SE-0 180 J-
Surface Water Conc

MSG003 0.5

Highest of Background or Screening Level
Ripariain Soil
Riparian Veg
Sediment

2.03
5
2

Upstream Surface Water
Downstream Surface Water
Ponds

0.005
0.005
0.005

MSG007
Surface Water Conc

MSG007 0.01445

MST270
Riparian Soil Conc

SS-0-C(5) 1.6 J,B
Riparian Veg Conc

VE-0-C(5) <0.5 U,T
Surface Water Conc

MST270 <0.001

MST271
Riparian Soil Conc

SS-0-C(5) <0.5 U
Riparian Veg Conc

VE-0-C(5) <0.5 U,T
Surface Water Conc

MST271 <0.001

MST273
Riparian Soil Conc

RS-001 3.2
RS-002 5.1

SS-0-C(5) 6.9 J-
Riparian Veg Conc

VE-0-C(5) <0.5 U,T
Sediment Conc
SD-001 1.5
SE-0 1.7 J,B

Surface Water Conc
MST273 0.016

MST090
Riparian Soil Conc

SS-0-C(5) <0.5 U,UJ
Riparian Veg Conc

VE-0-C(5) <0.5 U,T
Sediment Conc

SE-0 0.6 J,B
Surface Water Conc

MST090 0.001

MST096
Riparian Soil Conc

SS-0-C(5) 1.3 J,B
Riparian Veg Conc

VE-0-C(5) 2.4 J,T
Sediment Conc

SE-0 16.8
Surface Water Conc

MST096 0.04214

MST272
Riparian Soil Conc

RS-001 1.8
RS-002 1.9

SS-0-C(5) 2.5 J-,B
Riparian Veg Conc

VE-0-C(5) <0.5 U,T
Sediment Conc
SD-001 2.5
SE-0 2 J,B

Surface Water Conc
MST272 0.01

MST279
Surface Water Conc

MST279 0.00174

MSG008
Surface Water Conc

MSG008 0.34
MST278

Surface Water Conc
MST278 0.122

MSP010
Riparian Soil Conc

SS-0-C(5) 53
Riparian Veg Conc

VE-0-C(5) 26.8 T
Sediment Conc

SE-0 114
Surface Water Conc

MSP010 0.85

MST068
Riparian Soil Conc

SS-0-C(5) 25.4
Riparian Veg Conc

VE-0-C(5) 40 T
Surface Water Conc

MST068 0.63

G

Mine pit location
(approx.)

Waste rock pile location
(approx.)

Surface water and riparian
media sample location

MST050
Riparian Soil Conc

SS-0-C(5) <0.5 U
Riparian Veg Conc

VE-0-C(5) <0.5 U,T
Sediment Conc

SE-0 2.1 J,B
Surface Water Conc

MST050 0.00207

MDS033
Riparian Soil Conc

SS-0-C(5) 24
Riparian Veg Conc

VE-0-C(5) 6.7 T
Sediment Conc

SE-0 470 J-
Surface Water Conc

MDS033 1.212

MDS032
Riparian Soil Conc

SS-0-C(5) 162
Riparian Veg Conc

VE-0-C(5) 11 T
Sediment Conc

SE-0 1300 J-
Surface Water Conc

MDS032 0.77

MDS031
Riparian Soil Conc

SS-0-C(5) 3.5
Riparian Veg Conc

VE-0-C(5) 11.5 T
Sediment Conc

SE-0 83 J-
Surface Water Conc

MDS031 0.541

MDS030
Riparian Soil Conc

SS-0-C(5) 10.2
Riparian Veg Conc

VE-0-C(5) 2 JT
Sediment Conc

SE-0 250 J-
Surface Water Conc

MDS030 0.701

MST066
Riparian Soil Conc
RS-001-avg 3.25

RS-002 2.7
SS-0-C(5) 9.8 J-

Riparian Veg Conc
VE-0-C(5) <0.5 U,T
Sediment Conc

SD-001-avg 5.15
SE-0 3.2 J-,B

Surface Water Conc
MST066 1.0364

MST067
Riparian Soil Conc

RS-001-1 30.4
RS-002 100

SS-0-C(5) 39 J-
Riparian Veg Conc

VE-0-C(5) 0.6 J,T
Sediment Conc
SD-001-1 167 J-,B

SE-0 82 J-
Surface Water Conc

MST067 0.331

MST069
Riparian Soil Conc

SS-0-C(5) 2.8 J-,B
Riparian Veg Conc

VE-0-C(5) 3.1 T
Sediment Conc

SE-0 420 J-
Surface Water Conc

MST069 1.114

MSP059
Riparian Soil Conc

SS-0-C(7) 39 J-
Riparian Veg Conc

VE-0-C(7) 16 T
Sediment Conc

SE-0 49 J-
Surface Water Conc

MSP059 0.025

MSP011
Riparian Soil Conc

SS-0-C(5) 48 J-
Riparian Veg Conc

VE-0-C(5) 8.5 T
Sediment Conc

SE-1-Q-avg 66.11
Surface Water Conc

MSP011 0.0511

MSP062
Riparian Soil Conc

SS-0-C(5) 20.5
Riparian Veg Conc

VE-0-C(5) 3.2 T
Sediment Conc

SE-0 58 J-
Surface Water Conc

MSP062 0.002

MSG004
Riparian Soil Conc
SS-0-C(11) 6.3 J-

Riparian Veg Conc
VE-0-C(11) 1.3 J,T
Sediment Conc

SE-0 29.4 J-
Surface Water Conc

MSG004 0.01901

MSG005
Riparian Soil Conc

SS-1-C(5)QA-avg 16.8
Riparian Veg Conc

VE-1-C(5)QA-avg0.933 F,J,T
Sediment Conc

SE-0 8.8 J-
Surface Water Conc

MSG005 0.00708

MST089
Riparian Soil Conc

RS-001 4.7
RS-002 7.6

SS-0-C(6) 6.6 J-
Riparian Veg Conc

VE-0-C(6) <0.5 U,T
Sediment Conc
SD-001 4.6
SE-0 14.7

Surface Water Conc
MST089 0.01337

MST092
Riparian Soil Conc

RS-001 7.6
RS-002 5.5

SS-1-C(5)QA-avg 18.8 J-
Riparian Veg Conc

VE-1-C(5)QA-avg <0.5 U,T
Sediment Conc
SD-001 20.6
SE-0 57

Surface Water Conc
MST092 0.02636

MST094
Riparian Soil Conc

SS-0-C(5) 0.7 J-,B
Riparian Veg Conc

VE-0-C(5) <0.5 U,T
Sediment Conc

SE-0 8.2
Surface Water Conc

MST094 0.00618

MST093
Riparian Soil Conc

A-RS-001-Avg 0.7 J
A-RS-002-Avg 1.35

B-RS-001 1.0 J
B-RS-002 1.5
Sediment Conc
SD-001 1.0 J

SD-001-avg 0.95 J
Surface Water Conc

MST093 0.00077

MST088
Riparian Soil Conc

SS-0-C(7) <0.5 U,UJ
Riparian Veg Conc

VE-0-C(7) <0.5 U,T
Surface Water Conc

MST088 0.0093

For riparian soil, veg, and sediment: 2004 and 2010 data.
Average concentrations of duplicates or triplicates shown.

For surface water: 2004-2012 data.  Average concentrations
are reported and equal the average of detected concentrations,
if all results are ND, the maximum MDL is shown.

Sample IDs above are shortened versions of the 2004 and 2010
field IDs.  For example, MSP011 riparian soil ID SS-0-C(5) is
the same as SSMSP011-0-C(5).

1)

2)

3)

0.0232
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RIPARIAN SOIL, RIPARIAN VEG, SEDIMENT,
AND SURFACE WATER LOCATIONS

URANIUM RESULTS

MST050

MST271

MST270

0 0.5

Miles

Riparian soil, vegetation, and sediment concentrations reported in mg/kg
(milligrams per kilogram)
Average surface water concentrations reported in mg/L (milligrams per liter)

Red concentration numbers indicate concentrations above screening and
background levels

Analyte detected in an associated blank

Analyte was positively identified but the reported concentration is estimated;
reported concentration is less than the reporting limit, but greater than the
method detection limit.

Data are estimated due to associated quality control data. Potential high bias.

Data are estimated due to associated quality control data.  Bias unknown.

Data are estimated due to associated quality control data. Potential low bias.

The analyte was analyzed for, but was not detected above the level of the
reported sample quantitation limit.
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DETAIL A

2.5

Highest of Background or Screening Level
Ripariain Soil
Riparian Veg
Sediment

5

2.37

Upstream Surface Water
Downstream Surface Water
Ponds

0.0026
0.0026
0.0026

MSG006
Surface Water Conc

MSG006 0.00238

MSG007
Surface Water Conc

MSG007 0.0007

MSP010
Surface Water Conc

MSP010 0.0259

MST050
Surface Water Conc

MST050 0.0019

MDS033
Surface Water Conc

MDS033 0.0123

MDS032
Surface Water Conc

MDS032 0.015

MST068
Surface Water Conc

MST068 0.0176

MDS031
Surface Water Conc

MDS031 0.0033

MDS030
Surface Water Conc

MDS030 0.0024

MST066
Riparian Soil Conc
RS-001-avg 3.51

RS-002 3.26
Sediment Conc

SD-001-avg 5.83
Surface Water Conc

MST066 0.8597

MST067
Riparian Soil Conc

RS-001-1 4.46
RS-002 8.74

Sediment Conc
SD-001-1 12.8

Surface Water Conc
MST067 0.0148

MSG008
Surface Water Conc

MSG008 0.012

MST278
Surface Water Conc

MST278 0.0056

MST069
Surface Water Conc

MST069 0.04138

MSP059
Surface Water Conc

MSP059 0.0006

MSP011
Surface Water Conc

MSP011 0.0005

MSP062
Surface Water Conc

MSP062 0.0005

MST273
Riparian Soil Conc

RS-001 2.82
RS-002 3.56

Sediment Conc
SD-001 2.82

Surface Water Conc
MST273 0.0006 MST272

Riparian Soil Conc
RS-001 2.23
RS-002 2.67

Sediment Conc
SD-001 4.15

Surface Water Conc
MST272 0.0005

MST088
Surface Water Conc

MST088 0.00037

MST279
Surface Water Conc

MST279 0.0008

MST096
Surface Water Conc

MST096 0.0008

MSG005
Surface Water Conc

MSG005 0.0007

MSG004
Surface Water Conc

MSG004 0.00101

MST090
Surface Water Conc

MST090 <0.0001

MST089
Riparian Soil Conc

RS-001 3.04
RS-002 2.31

Sediment Conc
SD-001 4.25

Surface Water Conc
MST089 0.0005

MST270
Surface Water Conc

MST270 0.0004

MST271
Surface Water Conc

MST271 0.0013

MST095
Riparian Soil Conc

RS-001 7.79
RS-002 8.9

Sediment Conc
SD-001 16.8

Surface Water Conc
MST095 0.0031

MST094
Surface Water Conc

MST094 0.0004

MSP013
Surface Water Conc

MSP013 0.0003

MST093
Riparian Soil Conc

A-RS-001-Avg 2.25
A-RS-002-Avg 3.76

B-RS-001 2.54
B-RS-002 2.03
Sediment Conc
SD-001 2.03

SD-001-avg 2.34
Surface Water Conc

MST093 0.0003

MSP012
Surface Water Conc

MSP012 0.001

MSG003
Surface Water Conc

MSG003 0.002

G

Mine pit location
(approx.)

Waste rock pile location
(approx.)

Surface water and riparian
media sample location

For riparian soil, veg, and sediment: 2004 and 2010 data.
Average concentrations of duplicates or triplicates shown.

For surface water: 2004-2012 data.  Average concentrations
are reported and equal the average of detected concentrations,
if all results are ND, the maximum MDL is shown.

Sample IDs above are shortened versions of the 2004 and 2010
field IDs.  For example, MSP011 riparian soil ID SS-0-C(5) is
the same as SSMSP011-0-C(5).

1)

2)

3)

0.00356

MST092
Riparian Soil Conc

RS-001 5.7 UB
RS-002 3.71

Sediment Conc
SD-001 3.41

Surface Water Conc
MST092 0.0005

P4 Property Boundary
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Bureau of Land Management
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RIPARIAN SOIL, RIPARIAN VEG, SEDIMENT,
AND SURFACE WATER LOCATIONS

VANADIUM RESULTS

MST050

MST271

MST270

0 0.5

Miles

Riparian soil, vegetation, and sediment concentrations reported in mg/kg
(milligrams per kilogram)
Average surface water concentrations reported in mg/L (milligrams per liter)

Red concentration numbers indicate concentrations above screening and
background levels

Analyte detected in an associated blank

Analyte was positively identified but the reported concentration is estimated;
reported concentration is less than the reporting limit, but greater than the
method detection limit.

Data are estimated due to associated quality control data. Potential high bias.

Data are estimated due to associated quality control data.  Bias unknown.

Data are estimated due to associated quality control data. Potential low bias.

The analyte was analyzed for, but was not detected above the level of the
reported sample quantitation limit.
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DETAIL A

2.5

Highest of Background or Screening Level
Ripariain Soil
Riparian Veg
Sediment

57.9

49.1

Upstream Surface Water
Downstream Surface Water
Ponds

0.078
0.078
0.078

MST050
Riparian Soil Conc

SS-0-C(5) 32 J
Sediment Conc

SE-0 42.6
Surface Water Conc

MST050 0.0066

MST093
Riparian Soil Conc

A-RS-001-Avg 24.05
A-RS-002-Avg 24.65

B-RS-001 32.2
B-RS-002 24.3
Sediment Conc
SD-001 28.6

SD-001-avg 20.8
Surface Water Conc

MST093 0.0048
MSP010

Riparian Soil Conc
SS-0-C(5) 207
Sediment Conc

SE-0 202
Surface Water Conc

MSP010 0.014

MDS033
Riparian Soil Conc

SS-0-C(5) 121
Sediment Conc

SE-0 62.2
Surface Water Conc

MDS033 0.00149

MDS032
Riparian Soil Conc

SS-0-C(5) 66
Sediment Conc

SE-0 44.7
Surface Water Conc

MDS032 0.0014

MST068
Riparian Soil Conc

SS-0-C(5) 351
Surface Water Conc

MST068 0.033

MDS031
Riparian Soil Conc

SS-0-C(5) 68.7
Sediment Conc

SE-0 57
Surface Water Conc

MDS031 0.00095

MDS030
Riparian Soil Conc

SS-0-C(5) 92.7
Sediment Conc

SE-0 39.1
Surface Water Conc

MDS030 0.00084

MST066
Riparian Soil Conc
RS-001-avg 32

RS-002 34.4
SS-0-C(5) 62.2
Sediment Conc

SD-001-avg 33.15
SE-0 44.1

Surface Water Conc
MST066 0.67244

MST067
Riparian Soil Conc

RS-001-1 54.3
RS-002 122

SS-0-C(5) 207
Sediment Conc
SD-001-1 198

SE-0 268
Surface Water Conc

MST067 0.01708

MST069
Riparian Soil Conc

SS-0-C(5) 44.8
Sediment Conc

SE-0 26.6 J
Surface Water Conc

MST069 0.00558

MSP059
Riparian Soil Conc

SS-0-C(7) 298
Sediment Conc

SE-0 657
Surface Water Conc

MSP059 0.0092

MSP011
Riparian Soil Conc

SS-0-C(5) 571
Sediment Conc

SE-1-Q-avg 66.12
Surface Water Conc

MSP011 0.00949

MSP062
Riparian Soil Conc

SS-0-C(5) 646
Sediment Conc

SE-0 920
Surface Water Conc

MSP062 0.0042

MSG004
Riparian Soil Conc
SS-0-C(11) 85
Sediment Conc

SE-0 55.7 J
Surface Water Conc

MSG004 0.00258

MSG005
Riparian Soil Conc

SS-1-C(5)QA-avg 30.1
Sediment Conc

SE-0 32.8 J
Surface Water Conc

MSG005 0.00029

MST278
Surface Water Conc

MST278 0.0073

MSG008
Surface Water Conc

MSG008 0.0022

MST090
Riparian Soil Conc

SS-0-C(5) 23.2
Sediment Conc

SE-0 26.8
Surface Water Conc

MST090 0.0015

MST096
Riparian Soil Conc

SS-0-C(5) 31.1
Sediment Conc

SE-0 25
Surface Water Conc

MST096 0.00075

MST092
Riparian Soil Conc

RS-001 45.1
RS-002 53.2

SS-1-C(5)QA-avg 74.3
Sediment Conc
SD-001 44.4
SE-0 94.2

Surface Water Conc
MST092 0.0018

MSG007
Surface Water Conc

MSG007 0.0006

MST271
Riparian Soil Conc

SS-0-C(5) 42.8 J
Surface Water Conc

MST271 0.002

MST270
Riparian Soil Conc

SS-0-C(5) 50.6 J
Surface Water Conc

MST270 0.0032

MST089
Riparian Soil Conc

RS-001 29.7
RS-002 32.8

SS-0-C(6) 46.4
Sediment Conc
SD-001 30.9
SE-0 47.6

Surface Water Conc
MST089 0.00307

MST273
Riparian Soil Conc

RS-001 25.8
RS-002 22.2

SS-0-C(5) 43.1
Sediment Conc
SD-001 25.9
SE-0 36.7

Surface Water Conc
MST273 0.0031

MST272
Riparian Soil Conc

RS-001 32.1
RS-002 36.2

SS-0-C(5) 92.8
Sediment Conc
SD-001 57.7
SE-0 65.1

Surface Water Conc
MST272 0.0063

MST088
Riparian Soil Conc

SS-0-C(7) 42.9
Surface Water Conc

MST088 0.0019

MST279
Surface Water Conc

MST279 0.0012

MSG006
Riparian Soil Conc

SS-0-C(5) 24.4
Sediment Conc

SE-0 33.6
Surface Water Conc

MSG006 0.00124

MST095
Riparian Soil Conc

RS-001 53
RS-002 135

SS-0-C(6) 208
Sediment Conc
SD-001 473
SE-0 85.9

Surface Water Conc
MST095 0.0038

MST094
Riparian Soil Conc

SS-0-C(5) 44.3
Sediment Conc

SE-0 42.6
Surface Water Conc

MST094 0.0011

MSP013
Riparian Soil Conc

SS-0-C(5) 232
Surface Water Conc

MSP013 0.0152

MSP012
Riparian Soil Conc

SS-0-C(7) 773
Sediment Conc

SE-0 535
Surface Water Conc

MSP012 0.0257

MSG003
Riparian Soil Conc

SS-0-C(5) 87
Sediment Conc

SE-0 97.1
Surface Water Conc

MSG003 0.00101

G

Mine pit location
(approx.)

Waste rock pile location
(approx.)

Surface water and riparian
media sample location

For riparian soil, veg, and sediment: 2004 and 2010 data.
Average concentrations of duplicates or triplicates shown.

For surface water: 2004-2012 data.  Average concentrations
are reported and equal the average of detected concentrations,
if all results are ND, the maximum MDL is shown.

Sample IDs above are shortened versions of the 2004 and 2010
field IDs.  For example, MSP011 riparian soil ID SS-0-C(5) is
the same as SSMSP011-0-C(5).

1)

2)

3)

P4 Property Boundary
Other Private Land
Bureau of Land Management
U.S. Forest Service
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BALLARD MINE AREA

DETAIL A

2004 UPLAND VEGETATION SAMPLES
AND SELENIUM RESULTS

04-11
10502806D007

BALLARD MINE SITE

BALLARD MINE REMEDIAL INVESTIGATION REPORT










P4 Production, LLC
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BALLARD MINE AREA

2009 UPLAND VEGETATION SAMPLES
AND SELENIUM RESULTS

04-12
10502806D008

BALLARD MINE SITE

BALLARD MINE REMEDIAL INVESTIGATION REPORT
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SURFACE WATER LOCATIONS
AND ANTIMONY RESULTS

MST050

MST271

MST270

0 0.5

Miles

Antimony concentrations reported in mg/L (milligrams per liter)

BALLARD
MINE

 2
1 

M
ar

 2
01

4

MST050
GW Conc
Min <0.0004
Max <0.0004
Avg <0.0004
n 1

MSP010
GW Conc
Min 0.0005
Max 0.0005
Avg 0.0005
n 1

MDS033
GW Conc
Min <0.0004
Max <0.0004
Avg <0.0004
n 3

MDS032
GW Conc
Min <0.0004
Max <0.0004
Avg <0.0004
n 3

MDS031
GW Conc
Min <0.0004
Max <0.0004
Avg <0.0004
n 2

MST068
GW Conc
Min 0.0007
Max 0.0007
Avg 0.0007
n 2

MDS030
GW Conc
Min <0.0004
Max <0.0004
Avg <0.0004
n 3

MST067
GW Conc
Min 0.0005
Max 0.0008
Avg 0.0007
n 2

MSG008
GW Conc
Min <0.0004
Max <0.0004
Avg <0.0004
n 1

MST278
GW Conc
Min 0.0004
Max 0.0004
Avg 0.0004
n 1

MSP059
GW Conc
Min 0.0005
Max 0.0006
Avg 0.0006
n 2

MST096
GW Conc
Min <0.0004
Max <0.0004
Avg <0.0004
n 2

MST273
GW Conc
Min 0.0021
Max 0.0021
Avg 0.0021
n 1

MST272
GW Conc
Min 0.0024
Max 0.0024
Avg 0.0024
n 1

MST279
GW Conc
Min <0.0004
Max <0.0004
Avg <0.0004
n 2

MST090
GW Conc
Min NA
Max NA
Avg NA
n 0

MSP013
GW Conc
Min 0.0006
Max 0.0010
Avg 0.0008
n 2

MST094
GW Conc
Min <0.0004
Max <0.0004
Avg <0.0004
n 2

MSG007
GW Conc
Min <0.0004
Max <0.0004
Avg <0.0004
n 3

MST089
GW Conc
Min 0.0005
Max 0.0005
Avg 0.0005
n 1

MST270
GW Conc
Min <0.0004
Max <0.0004
Avg <0.0004
n 1

DETAIL A

MST271
GW Conc
Min <0.0004
Max <0.0004
Avg <0.0004
n 1

MST092
GW Conc
Min <0.0004
Max <0.0004
Avg <0.0004
n 1

Surface Water Screening Levels

Surface Water Background

Upstream
Downstream
Ponds

0.0056 mg/L
0.0056 mg/L
0.0056 mg/L

NC  not calculated

MST093
GW Conc
Min <0.0004
Max <0.0004
Avg <0.0004
n 2

MSP062
GW Conc
Min 0.0004
Max 0.0004
Avg 0.0004
n 2

MST095
GW Conc
Min <0.0004
Max 0.0005
Avg 0.0005
n 2

MSG006
GW Conc
Min <0.0004
Max 0.0006
Avg 0.0006
n 3

MSP012
GW Conc
Min <0.0004
Max 0.0005
Avg 0.0005
n 2

Red concentration numbers
indicate concentrations above
screening and background levels

<3

MSG003
SW Conc
Min <0.0004
Max <0.0004
Avg <0.0004
n 3

MSG004
SW Conc
Min <0.0004
Max <0.0004
Avg <0.0004
n 2

MSG005
SW Conc
Min <0.0004
Max <0.0004
Avg <0.0004
n 3

MSP011
SW Conc
Min <0.0004
Max <0.0004
Avg <0.0004
n 2

MST069
SW Conc
Min <0.0004
Max 0.0007
Avg 0.0007
n 3

MST088
SW Conc
Min <0.0004
Max <0.0004
Avg <0.0004
n 1

SW SW SW SW SW SW SW

SW

SW

SW

SW

SW

SW

SW

SW

SW

SW

SW

SW

SW

SW

SW

SW

SW

SW

SW

SW

SW

G

Mine pit location
(approx.)

Waste rock pile
location (approx.)

Surface water
sample location

Not detected

Reporting limit

ND

RL
NOTE:
Average Concentration (Avg) = Average of
detected concentrations.  If all results are ND,
the maximum RL is shown.

MST066
SW Conc
Min <0.0004
Max <0.003
Avg <0.003
n 2

P4 Property Boundary
Other Private Land
Bureau of Land Management
U.S. Forest Service
State

LAND OWNERSHIP
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SURFACE WATER LOCATIONS
AND ARSENIC RESULTS

MST050

MST271

MST270

0 0.5

Miles

Arsenic concentrations reported in mg/L (milligrams per liter)

BALLARD
MINE

 2
1 

M
ar

 2
01

4

MST090
GW Conc
Min NA
Max NA
Avg NA
n 0

DETAIL A

Surface Water Screening Levels

Surface Water Background

Upstream
Downstream
Ponds

0.01 mg/L
0.01 mg/L
0.01 mg/L

0.00109 mg/L

Red concentration numbers
indicate concentrations above
screening and background levels

<3

SW

G

Mine pit location
(approx.)

Waste rock pile
location (approx.)

Surface water
sample location

Not detected

Reporting limit

ND

RL
NOTE:
Average Concentration (Avg) = Average of
detected concentrations.  If all results are ND,
the maximum RL is shown.

MST050
SW Conc
Min 0.0012
Max 0.0012
Avg 0.0012
n 1

MSP010
SW Conc
Min 0.0017
Max 0.0017
Avg 0.0017
n 1

MDS033
SW Conc
Min 0.0005
Max 0.0556
Avg 0.0235
n 3

MDS032
SW Conc
Min <0.0005
Max 0.0216
Avg 0.0210
n 3

MDS031
SW Conc
Min <0.0005
Max 0.0162
Avg 0.0162
n 2

MST068
SW Conc
Min 0.0014
Max 0.0219
Avg 0.0117
n 2

MDS030
SW Conc
Min <0.0005
Max 0.0219
Avg 0.0198
n 3

MST066
SW Conc
Min 0.0014
Max 0.0150
Avg 0.0082
n 2

MST067
SW Conc
Min 0.0019
Max 0.0204
Avg 0.0112
n 2

MSG008
SW Conc
Min 0.0152
Max 0.0152
Avg 0.0152
n 1

MST069
SW Conc
Min 0.0011
Max 0.0362
Avg 0.0218
n 3

MST278
SW Conc
Min 0.0015
Max 0.0015
Avg 0.0015
n 1

MSP059
SW Conc
Min 0.0020
Max 0.0033
Avg 0.0027
n 2

MSP011
SW Conc
Min <0.0005
Max 0.0042
Avg 0.0042
n 2

MSP062
SW Conc
Min 0.0010
Max 0.0055
Avg 0.0033
n 2

MSG004
SW Conc
Min <0.0005
Max <0.0005
Avg <0.0005
n 2

MSG005
SW Conc
Min <0.0005
Max <0.0005
Avg <0.0005
n 3

MST096
SW Conc
Min <0.0005
Max 0.0022
Avg 0.0022
n 2

MST273
SW Conc
Min 0.0012
Max 0.0012
Avg 0.0012
n 1

MST272
SW Conc
Min 0.0014
Max 0.0014
Avg 0.0014
n 1

MST279
SW Conc
Min <0.0005
Max 0.0006
Avg 0.0006
n 2

MST088
SW Conc
Min 0.0013
Max 0.0013
Avg 0.0013
n 1

MST092
SW Conc
Min 0.0010
Max 0.0010
Avg 0.0010
n 1

MST271
SW Conc
Min 0.0023
Max 0.0023
Avg 0.0023
n 1

MST270
SW Conc
Min 0.0018
Max 0.0018
Avg 0.0018
n 1

MST089
SW Conc
Min 0.0011
Max 0.0011
Avg 0.0011
n 1

MSG003
SW Conc
Min <0.0005
Max 0.0159
Avg 0.0149
n 3

MSP012
SW Conc
Min 0.0016
Max 0.0063
Avg 0.0040
n 2

MST093
SW Conc
Min 0.0007
Max 0.0015
Avg 0.0011
n 2

MSP013
SW Conc
Min 0.0026
Max 0.0118
Avg 0.0072
n 2

MST094
SW Conc
Min <0.0005
Max <0.0005
Avg <0.0005
n 2

MST095
SW Conc
Min 0.0008
Max 0.0068
Avg 0.0038
n 2

MSG006
SW Conc
Min 0.0007
Max 0.0030
Avg 0.0016
n 3

MSG007
SW Conc
Min <0.0005
Max 0.0006
Avg 0.0006
n 3

P4 Property Boundary
Other Private Land
Bureau of Land Management
U.S. Forest Service
State
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SURFACE WATER LOCATIONS
AND MOLYBDENUM RESULTS

MST050

MST271

MST270

0 0.5

Miles

Molybdenum concentrations reported in mg/L (milligrams per liter)

BALLARD
MINE

30
 S

ep
 2

01
3

DETAIL A

Surface Water Screening Levels

Surface Water Background

Upstream
Downstream
Ponds

0.078 mg/L
0.078 mg/L
0.078 mg/L

0.01

Red concentration numbers
indicate concentrations above
screening and background levels

0.9

MST050
GW Conc
Min <0.01
Max <0.01
Avg <0.01
n 1

MDS033
GW Conc
Min <0.01
Max <0.01
Avg <0.01
n 3

MDS031
GW Conc
Min <0.01
Max <0.01
Avg <0.01
n 2

MDS030
GW Conc
Min <0.01
Max <0.01
Avg <0.01
n 3

MSG008
GW Conc
Min <0.01
Max <0.01
Avg <0.01
n 1

MSP059
GW Conc
Min <0.01
Max <0.01
Avg <0.01
n 2

MST096
GW Conc
Min <0.01
Max <0.01
Avg <0.01
n 2

MST090
GW Conc
Min NA
Max NA
Avg NA
n 0

MST273
GW Conc
Min <0.01
Max <0.01
Avg <0.01
n 1

MST272
GW Conc
Min <0.01
Max <0.01
Avg <0.01
n 1

MST279
GW Conc
Min <0.01
Max <0.01
Avg <0.01
n 2

MST092
GW Conc
Min <0.01
Max <0.01
Avg <0.01
n 1

MST271
GW Conc
Min <0.01
Max <0.01
Avg <0.01
n 1

MST270
GW Conc
Min <0.01
Max <0.01
Avg <0.01
n 1

MST089
GW Conc
Min <0.01
Max <0.01
Avg <0.01
n 1

MST094
GW Conc
Min <0.01
Max <0.01
Avg <0.01
n 2

MSG007
GW Conc
Min <0.01
Max <0.01
Avg <0.01
n 3

MST093
GW Conc
Min <0.01
Max <0.01
Avg <0.01
n 2

MSG003
SW Conc
Min <0.01
Max <0.01
Avg <0.01
n 3

MSG004
SW Conc
Min <0.01
Max <0.01
Avg <0.01
n 2

MSG005
SW Conc
Min <0.01
Max <0.01
Avg <0.01
n 3

MST088
SW Conc
Min <0.01
Max <0.01
Avg <0.01
n 1

MST068
SW Conc
Min 0.1500
Max 0.1600
Avg 0.1550
n 2

MST067
SW Conc
Min 0.0200
Max 0.0300
Avg 0.0250
n 2

MST278
SW Conc
Min 0.0200
Max 0.0200
Avg 0.0200
n 1

MSP010
SW Conc
Min 0.0200
Max 0.0200
Avg 0.0200
n 1

SW

SW

SW

SW

SW

SW

SW
SW

SW

SW

SW

SW

SW

SW

SW

SWSWSW

G

Mine pit location
(approx.)

Waste rock pile
location (approx.)

Surface water
sample location

Not detected

Reporting limit

ND

RL
NOTE:
Average Concentration (Avg) = Average of
detected concentrations.  If all results are ND,
the maximum RL is shown.

MST066
SW Conc
Min 0.0009
Max 0.0009
Avg 0.0009
n 2

MDS032
SW Conc
Min <0.01
Max 0.0100
Avg 0.0100
n 3

MSG006
SW Conc
Min <0.01
Max 0.0100
Avg 0.0100
n 3

MST069
SW Conc
Min <0.01
Max 0.0100
Avg 0.0100
n 3

MST095
SW Conc
Min <0.01
Max 0.0100
Avg 0.0100
n 2

MSP011
SW Conc
Min <0.01
Max 0.0100
Avg 0.0100
n 2

MSP012
SW Conc
Min <0.01
Max 0.0100
Avg 0.0100
n 2

MSP013
SW Conc
Min <0.01
Max 0.0100
Avg 0.0100
n 2

MSP062
SW Conc
Min <0.01
Max 0.0100
Avg 0.0100
n 2

P4 Property Boundary
Other Private Land
Bureau of Land Management
U.S. Forest Service
State
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SURFACE WATER LOCATIONS
AND SELENIUM RESULTS

G

MST050

MST271

MST270

0 0.5

Miles

Selenium concentrations reported in mg/L (milligrams per liter)

BALLARD
MINE

21
 M

ar
 2

01
4

DETAIL A

Surface Water Screening Levels

Surface Water Background

Mine pit location
(approx.)

Waste rock pile
location (approx.)

Surface water
sample location

Not detected

Reporting limit

Upstream
Downstream
Ponds

0.005 mg/L
0.005 mg/L
0.005 mg/L

0.00077

Red concentration numbers
indicate concentrations above
screening and background levels

0.6

MDS033
GW Conc
Min 0.0520
Max 2.2000
Avg 1.2124
n 5

MDS031
GW Conc
Min 0.3800
Max 0.7700
Avg 0.5413
n 6

MST067
GW Conc
Min 0.0220
Max 0.8670
Avg 0.3312
n 6

MSP059
GW Conc
Min 0.0180
Max 0.0290
Avg 0.0245
n 4

MSP062
GW Conc
Min 0.0010
Max 0.0020
Avg 0.0015
n 3

MSP012
GW Conc
Min 0.0730
Max 0.1450
Avg 0.1133
n 4

MSP013
GW Conc
Min 0.1600
Max 0.2000
Avg 0.18
n 2

MST271
GW Conc
Min <0.001
Max <0.001
Avg <0.001
n 1

MST270
GW Conc
Min <0.001
Max <0.001
Avg <0.001
n 1

MSG003
SW Conc
Min 0.3700
Max 0.6400
Avg 0.5000
n 7

MSG005
SW Conc
Min 0.0020
Max 0.0150
Avg 0.0071
n 9

MSP011
SW Conc
Min 0.0430
Max 0.0700
Avg 0.0511
n 4

MST088
SW Conc
Min 0.0070
Max 0.0115
Avg 0.0093
n 2

MST069
SW Conc
Min 0.0340
Max 2.8400
Avg 1.1140
n 16

MST050
SW Conc
Min <0.0005
Max 0.0025
Avg 0.0021
n 9

MST096
SW Conc
Min 0.0200
Max 0.0710
Avg 0.0421
n 7

SW

SW

SW

SW

SW

SW

MST279
SW Conc
Min 0.0010
Max 0.0025
Avg 0.0017
n 4

MST273
SW Conc
Min <0.001
Max 0.0160
Avg 0.0160
n 2

MST089
SW Conc
Min 0.0008
Max 0.0361
Avg 0.0134
n 6

SW

MST092
SW Conc
Min <0.001
Max 0.0721
Avg 0.0264
n 6

MST094
SW Conc
Min 0.0008
Max 0.0230
Avg 0.0062
n 6

MST095
SW Conc
Min 0.0590
Max 0.4460
Avg 0.2107
n 7

MSG006
SW Conc
Min 0.0180
Max 0.2800
Avg 0.1456
n 10

MSG007
SW Conc
Min 0.0030
Max 0.0396
Avg 0.0145
n 6

SWSW

MSP010
SW Conc
Min 0.63
Max 1.07
Avg 0.85
n 2

MDS032
SW Conc
Min 0.290
Max 1.460
Avg 0.765
n 6

MST068
SW Conc
Min 0.480
Max 0.780
Avg 0.63
n 2

MSG008
SW Conc
Min 0.34
Max 0.34
Avg 0.34
n 1 MST278

SW Conc
Min 0.122
Max 0.122
Avg 0.122
n 1

MST272
SW Conc
Min <0.001
Max 0.01
Avg 0.01
n 2

MST090
SW Conc
Min <0.0005
Max 0.001
Avg 0.001
n 5

MST093
SW Conc
Min <0.001
Max 0.001
Avg 0.001
n 7

MST066
SW Conc
Min 0.0010
Max 0.0524
Avg 0.0232
n 8

MSG004
SW Conc
Min 0.0050
Max 0.0473
Avg 0.0190
n 9

MDS030
SW Conc
Min 0.4500
Max 0.9200
Avg 0.7010
n 11

ND

RL
NOTE:
Average Concentration (Avg) = Average of
detected concentrations.  If all results are ND,
the maximum RL is shown.
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Bureau of Land Management
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SURFACE WATER LOCATIONS
AND URANIUM RESULTS

MST050

MST271

MST270

0 0.5

Miles

Uranium concentrations reported in mg/L (milligrams per liter)

BALLARD
MINE

 2
1 

M
ar

 2
01

4

DETAIL A

Surface Water Screening Levels

Surface Water Background

Upstream
Downstream
Ponds

0.0026 mg/L
0.0026 mg/L
0.0026 mg/L

0.00118

Red concentration numbers
indicate concentrations above
screening and background levels

0.012

MSP010
GW Conc
Min 0.0259
Max 0.0259
Avg 0.0259
n 1

MDS033
GW Conc
Min 0.0041
Max 0.0216
Avg 0.0123
n 4

MST068
GW Conc
Min 0.0084
Max 0.0268
Avg 0.0176
n 2

MDS030
GW Conc
Min 0.0020
Max 0.0026
Avg 0.0024
n 4

MST067
GW Conc
Min 0.0072
Max 0.0205
Avg 0.0148
n 3

MST278
GW Conc
Min 0.0056
Max 0.0056
Avg 0.0056
n 1

MSP059
GW Conc
Min 0.0003
Max 0.0009
Avg 0.0006
n 3

MSP062
GW Conc
Min 0.0002
Max 0.0008
Avg 0.0005
n 2

MST096
GW Conc
Min 0.0007
Max 0.0009
Avg 0.0008
n 2

MST273
GW Conc
Min 0.0006
Max 0.0006
Avg 0.0006
n 1

MST272
GW Conc
Min 0.0005
Max 0.0005
Avg 0.0005
n 1

MST279
GW Conc
Min 0.0002
Max 0.0015
Avg 0.0008
n 3

MST090
GW Conc
Min <0.0001
Max <0.0001
Avg <0.0001
n 2

MST271
GW Conc
Min 0.0013
Max 0.0013
Avg 0.0013
n 1

MST270
GW Conc
Min 0.0004
Max 0.0004
Avg 0.0004
n 1

MSP013
GW Conc
Min 0.0003
Max 0.0003
Avg 0.0003
n 2

MST094
GW Conc
Min 0.0002
Max 0.0007
Avg 0.0004
n 3

MSG007
GW Conc
Min 0.0006
Max 0.0008
Avg 0.0007
n 4

MST050
SW Conc
Min 0.0004
Max 0.0058
Avg 0.0019
n 4

MSG003
SW Conc
Min 0.0017
Max 0.0023
Avg 0.0020
n 4

MSG004
SW Conc
Min 0.0006
Max 0.0012
Avg 0.0010
n 3

MSG005
SW Conc
Min 0.0005
Max 0.0008
Avg 0.0007
n 4

MSP011
SW Conc
Min 0.0003
Max 0.0007
Avg 0.0005
n 3

MST088
SW Conc
Min 0.0002
Max 0.0005
Avg 0.0004
n 2

MST069
SW Conc
Min 0.0168
Max 0.0599
Avg 0.0414
n 4

MDS032
SW Conc
Min 0.0102
Max 0.0177
Avg 0.0150
n 4

MDS031
SW Conc
Min 0.0026
Max 0.0041
Avg 0.0033
n 3

MSP012
SW Conc
Min 0.0007
Max 0.0016
Avg 0.0010
n 3

MST093
SW Conc
Min <0.0001
Max 0.0004
Avg 0.0002
n 3

MST095
SW Conc
Min 0.0013
Max 0.0062
Avg 0.0031
n 3

MSG006
SW Conc
Min 0.0005
Max 0.0040
Avg 0.0024
n 4

MST092
SW Conc
Min 0.0001
Max 0.0010
Avg 0.0005
n 3

MST089
SW Conc
Min 0.0002
Max 0.0007
Avg 0.0005
n 3

MSG008
SW Conc
Min 0.0120
Max 0.0120
Avg 0.0120
n 1

SW

SW

SW

SW

SW SW SW

SW

SW

SW

SW
SW

SW

SW

SW

SW

SW

SW

G

Mine pit location
(approx.)

Waste rock pile
location (approx.)

Surface water
sample location

Not detected

Reporting limit

ND

RL
NOTE:
Average Concentration (Avg) = Average of
detected concentrations.  If all results are ND,
the maximum RL is shown.

MST066
SW Conc
Min 0.0007
Max 0.0104
Avg 0.0036
n 5
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State
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SURFACE WATER LOCATIONS
AND VANADIUM RESULTS

MST050
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0 0.5

Miles

Vanadium concentrations reported in mg/L (milligrams per liter)
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DETAIL A

Surface Water Screening Levels

Surface Water Background

Upstream
Downstream
Ponds

0.02 mg/L
0.02 mg/L
0.02 mg/L

0.00491

Red concentration numbers
indicate concentrations above
screening and background levels

0.0301

MSP010
GW Conc
Min 0.0125
Max 0.0155
Avg 0.014
n 2

MDS032
GW Conc
Min 0.0004
Max 0.0023
Avg 0.0014
n 6

MDS031
GW Conc
Min 0.0007
Max 0.0012
Avg 0.00095
n 6

MSG008
GW Conc
Min 0.0022
Max 0.0022
Avg 0.0022
n 1

MST278
GW Conc
Min 0.0073
Max 0.0073
Avg 0.0073
n 1

MSP062
GW Conc
Min 0.0028
Max 0.0062
Avg 0.0042
n 3

MST090
GW Conc
Min 0.0007
Max 0.0029
Avg 0.0015
n 6

MST273
GW Conc
Min 0.0016
Max 0.0046
Avg 0.0031
n 2

MST092
GW Conc
Min 0.0007
Max 0.0022
Avg 0.0018
n 7

MST270
GW Conc
Min 0.0032
Max 0.0032
Avg 0.0032
n 1

MSP013
GW Conc
Min 0.0135
Max 0.0169
Avg 0.0152
n 2

MST095
GW Conc
Min 0.0013
Max 0.0058
Avg 0.0038
n 7

MSG007
GW Conc
Min <0.0002
Max 0.0007
Avg 0.0006
n 5

MSP011
SW Conc
Min 0.0008
Max 0.0144
Avg 0.0095
n 4

MST066
SW Conc
Min <0.0002
Max 0.0108
Avg 0.0058
n 10

MST069
SW Conc
Min 0.0011
Max 0.0301
Avg 0.0056
n 13

MST088
SW Conc
Min 0.0014
Max 0.0023
Avg 0.0019
n 2

MST050
SW Conc
Min <0.0002
Max 0.0169
Avg 0.0066
n 9

MDS033
SW Conc
Min 0.0009
Max 0.0019
Avg 0.0015
n 5

MST068
SW Conc
Min 0.0229
Max 0.0430
Avg 0.0330
n 2

MST067
SW Conc
Min 0.0084
Max 0.0263
Avg 0.0171
n 7

MSP059
SW Conc
Min 0.0067
Max 0.0116
Avg 0.0092
n 4

MST096
SW Conc
Min 0.0001
Max 0.0014
Avg 0.0008
n 6

MST272
SW Conc
Min 0.0014
Max 0.0111
Avg 0.0063
n 2

MST279
SW Conc
Min 0.0009
Max 0.0014
Avg 0.0012
n 4

MST089
SW Conc
Min 0.0017
Max 0.0070
Avg 0.0031
n 7

MST271
SW Conc
Min 0.002
Max 0.002
Avg 0.002
n 1

MSG006
SW Conc
Min <0.0002
Max 0.0016
Avg 0.0012
n 8

MST094
SW Conc
Min <0.0002
Max 0.0017
Avg 0.0011
n 6

MST093
SW Conc
Min <0.005
Max 0.0062
Avg 0.0042
n 7

MSP012
SW Conc
Min 0.0227
Max 0.0273
Avg 0.0257
n 4

SW SW SW

SW

SW

SW

SW

SW

SW

SW

SW

SW

SW

MDS030
SW Conc
Min 0.0005
Max 0.0012
Avg 0.0008
n 8

G

Mine pit location
(approx.)

Waste rock pile
location (approx.)

Surface water
sample location

Not detected

Reporting limit

ND

RL
NOTE:
Average Concentration (Avg) = Average of
detected concentrations.  If all results are ND,
the maximum RL is shown.

MSG003
SW Conc
Min 0.0007
Max 0.0012
Avg 0.0010
n 7

MSG004
SW Conc
Min <0.0002
Max 0.0052
Avg 0.0026
n 6

MSG005
SW Conc
Min 0.0001
Max 0.0005
Avg 0.0003
n 8
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Bureau of Land Management
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BALLARD RI

GROUNDWATER LOCATIONS
AND ANTIMONY RESULTS

)Ó

Mine pit location
(approximate)

Waste rock pile location
(approximate)

Direct push alluvial
aquifer well

Agricultural, domestic
or production well

Local aquifer monitoring well
(generally alluvial system)

Intermediate aquifer monitoring
well (generally Dinwoody Fm.)

Regional aquifer monitoring well
(Wells Fm.)

Red concentration numbers
indicate concentrations above
screening and background levels

(A

""Í

"Ï)

"DÑ)

NA

NC

0.134

MBW026
GW Conc
Min NA
Max NA
Avg NA
n 0

MBW027
GW Conc
Min NA
Max NA
Avg NA
n 0

MBW028
GW Conc
Min NA
Max NA
Avg NA
n 0

MAW008
GW Conc
Min NA
Max NA
Avg NA
n 0

MBW009
GW Conc
Min NA
Max NA
Avg NA
n 0

MBW135
GW Conc
Min NA
Max NA
Avg NA
n 0

MBW11
GW Conc
Min NA
Max NA
Avg NA
n 0

MBW006
GW Conc
Min NA
Max NA
Avg NA
n 0

MMW002
GW Conc
Min NA
Max NA
Avg NA
n 0

MBW131
GW Conc
Min NA
Max NA
Avg NA
n 0

MBW048
GW Conc
Min NA
Max NA
Avg NA
n 0

MBW032
GW Conc
Min NA
Max NA
Avg NA
n 0

MBW130
GW Conc
Min NA
Max NA
Avg NA
n 0

MMW017
GW Conc
Min <0.0004
Max <0.008
Avg <0.008
n 2

MW16A
GW Conc
Min <0.0003
Max <0.0003
Avg <0.0003
n 1

MMW031
GW Conc
Min <0.0003
Max <0.0003
Avg <0.0003
n 1

MW15A
GW Conc
Min 0.0005
Max 0.0005
Avg 0.0005
n 1

MMW030
GW Conc
Min 0.0027
Max 0.0027
Avg 0.0027
n 1

MMW021
GW Conc
Min 0.0006
Max 0.0006
Avg 0.0006
n 1

MMW006
GW Conc
Min <0.0004
Max <0.0004
Avg <0.0004
n 1

MMW001
GW Conc
Min <0.0004
Max <0.0004
Avg <0.0004
n 1

MMW020
GW Conc
Min 0.0013
Max 0.0013
Avg 0.0013
n 1

MMW032
GW Conc
Min <0.0005
Max <0.0005
Avg <0.0005
n 1

MMW018
GW Conc
Min <0.0004
Max <0.0004
Avg <0.0004
n 2

MMW033
GW Conc
Min 0.0005
Max 0.0005
Avg 0.0005
n 1

MMW029
GW Conc
Min <0.0003
Max 0.0005
Avg 0.0005
n 2

NOTES:

Average Concentration (Avg) = Average
of detected concentrations.  If all results
are ND, the maximum RL is shown.

Antimony concentrations reported in
milligrams per liter (mg/L)

1.

2.

Background
Screening level

NC
0.006

Not analyzed

Not calculated

ND

RL

Not detected

Reporting limit
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BALLARD RI

GROUNDWATER LOCATIONS
AND ARSENIC RESULTS

)Ó

Mine pit location
(approximate)

Waste rock pile location
(approximate)

Direct push alluvial
aquifer well

Agricultural, domestic
or production well

Local aquifer monitoring well
(generally alluvial system)

Intermediate aquifer monitoring
well (generally Dinwoody Fm.)

Regional aquifer monitoring well
(Wells Fm.)

Red concentration numbers
indicate concentrations above
screening and background levels

(A

""Í

"Ï)

"DÑ)

NA
ND
NC

0.134

MBW026
GW Conc
Min NA
Max NA
Avg NA
n 0

MBW027
GW Conc
Min NA
Max NA
Avg NA
n 0

MBW028
GW Conc
Min NA
Max NA
Avg NA
n 0

MAW008
GW Conc
Min NA
Max NA
Avg NA
n 0

MBW009
GW Conc
Min NA
Max NA
Avg NA
n 0

MBW135
GW Conc
Min NA
Max NA
Avg NA
n 0

MBW11
GW Conc
Min NA
Max NA
Avg NA
n 0

MBW006
GW Conc
Min NA
Max NA
Avg NA
n 0

MMW002
GW Conc
Min NA
Max NA
Avg NA
n 0

MBW131
GW Conc
Min NA
Max NA
Avg NA
n 0

MBW048
GW Conc
Min NA
Max NA
Avg NA
n 0

MBW032
GW Conc
Min NA
Max NA
Avg NA
n 0

MBW130
GW Conc
Min NA
Max NA
Avg NA
n 0

NOTES:

Average Concentration (Avg) = Average
of detected concentrations.  If all results
are ND, the maximum RL is shown.

Antimony concentrations reported in
milligrams per liter (mg/L)

1.

2.

Not analyzed
Not detected
Reporting limit

Background
Screening level

0.00103
0.01

MMW017
GW Conc
Min 0.0023
Max 0.0035
Avg 0.0029
n 2 MW15A

GW Conc
Min <0.0125
Max <0.0125
Avg <0.0125
n 1

MMW030
GW Conc
Min 0.0267
Max 0.0267
Avg 0.0267
n 1

MW16A
GW Conc
Min 0.0011
Max 0.0011
Avg 0.0011
n 1

MMW021
GW Conc
Min 0.0015
Max 0.0015
Avg 0.0015
n 1

MMW006
GW Conc
Min 0.0032
Max 0.0032
Avg 0.0032
n 1

MMW001
GW Conc
Min 0.0060
Max 0.0060
Avg 0.0060
n 1

MMW020
GW Conc
Min 0.0012
Max 0.0012
Avg 0.0012
n 1

MMW031
GW Conc
Min 0.0005
Max 0.0005
Avg 0.0005
n 1

MMW032
GW Conc
Min 0.0008
Max 0.0008
Avg 0.0008
n 1

MMW018
GW Conc
Min 0.0008
Max 0.0014
Avg 0.0011
n 2

MMW033
GW Conc
Min 0.0149
Max 0.0149
Avg 0.0149
n 1

MMW029
GW Conc
Min <0.00125
Max <0.005
Avg <0.005
n 2 P4 Property Boundary

Other Private Land
Bureau of Land Management
U.S. Forest Service
State
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BALLARD RI

GROUNDWATER LOCATIONS
AND MOLYBDENUM RESULTS

MBW026
GW Conc
Min NA
Max NA
Avg NA
n 0

MBW027
GW Conc
Min NA
Max NA
Avg NA
n 0

MMW017
GW Conc
Min <0.01
Max <0.01
Avg <0.01
n 2

MBW028
GW Conc
Min NA
Max NA
Avg NA
n 0

MAW008
GW Conc
Min NA
Max NA
Avg NA
n 0

MBW009
GW Conc
Min NA
Max NA
Avg NA
n 0

MW16A
GW Conc
Min <0.005
Max <0.005
Avg <0.005
n 1

MBW135
GW Conc
Min NA
Max NA
Avg NA
n 0

MMW031
GW Conc
Min <0.005
Max <0.005
Avg <0.005
n 1

MW15A
GW Conc
Min <0.005
Max <0.005
Avg <0.005
n 1

MBW11
GW Conc
Min NA
Max NA
Avg NA
n 0

MMW030
GW Conc
Min <0.005
Max <0.005
Avg <0.005
n 1

MBW006
GW Conc
Min NA
Max NA
Avg NA
n 0

MMW002
GW Conc
Min NA
Max NA
Avg NA
n 0

MMW006
GW Conc
Min <0.01
Max <0.01
Avg <0.01
n 1

MBW131
GW Conc
Min NA
Max NA
Avg NA
n 0

MMW032
GW Conc
Min <0.005
Max <0.005
Avg <0.005
n 1

MBW048
GW Conc
Min NA
Max NA
Avg NA
n 0

MMW018
GW Conc
Min <0.01
Max <0.01
Avg <0.01
n 2

MMW033
GW Conc
Min 0.0239
Max 0.0239
Avg 0.0239
n 1

MBW032
GW Conc
Min NA
Max NA
Avg NA
n 0

MMW029
GW Conc
Min <0.005
Max <0.005
Avg <0.005
n 2

MBW130
GW Conc
Min NA
Max NA
Avg NA
n 0

MMW021
GW Conc
Min 0.01
Max 0.01
Avg 0.01
n 1

MMW001
GW Conc
Min 0.02
Max 0.02
Avg 0.02
n 1

MMW020
GW Conc
Min 0.03
Max 0.03
Avg 0.03
n 1

)Ó

Mine pit location
(approximate)

Waste rock pile location
(approximate)

Direct push alluvial
aquifer well

Agricultural, domestic
or production well

Local aquifer monitoring well
(generally alluvial system)

Intermediate aquifer monitoring
well (generally Dinwoody Fm.)

Regional aquifer monitoring well
(Wells Fm.)

Red concentration numbers
indicate concentrations above
screening and background levels

(A

""Í

"Ï)

"DÑ)

NA
ND
RL

0.134

NOTES:

Average Concentration (Avg) = Average
of detected concentrations.  If all results
are ND, the maximum RL is shown.

Molybdenum concentrations reported in
milligrams per liter (mg/L)

1.

2.

Not analyzed
Not detected
Reporting limit

Background
Screening level

0.0239
0.18
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BALLARD RI

GROUNDWATER LOCATIONS
AND SELENIUM RESULTS

MMW031
GW Conc
Min 0.0007
Max 0.0014
Avg 0.001
n 4

MMW017
GW Conc
Min 0.0937
Max 0.3210
Avg 0.1428
n 6

MBW028
GW Conc
Min 0.6200
Max 0.9160
Avg 0.8295
n 4

MAW008
GW Conc
Min 0.0709
Max 0.0709
Avg 0.0709
n 1

MBW135
GW Conc
Min 0.0007
Max 0.0007
Avg 0.0007
n 2

MBW011
GW Conc
Min 0.1590
Max 0.5690
Avg 0.4007
n 3

MMW030
GW Conc
Min <0.0005
Max 0.0012
Avg 0.0012
n 4

MMW006
GW Conc
Min 0.0690
Max 0.1010
Avg 0.0776
n 6

MBW131
GW Conc
Min 0.0030
Max 0.0046
Avg 0.0038
n 2

MMW032
GW Conc
Min 0.0013
Max 0.0027
Avg 0.0019
n 3

MBW048
GW Conc
Min <0.0005
Max 0.0005
Avg 0.0005
n 4

MBW032
GW Conc
Min 0.6050
Max 1.0100
Avg 0.7309
n 4

MMW029
GW Conc
Min 0.6850
Max 0.8650
Avg 0.7605
n 6

MBW130
GW Conc
Min 0.0007
Max 0.0013
Avg 0.001
n 2

MBW026
GW Conc
Min 0.2210
Max 0.2210
Avg 0.2210
n 1

MBW027
GW Conc
Min 0.180
Max 0.360
Avg 0.237
n 4

MW15A
GW Conc
Min 1.670
Max 3.200
Avg 2.44
n 3

MBW006
GW Conc
Min 0.300
Max 0.456
Avg 0.356
n 4

MMW018
GW Conc
Min 0.0259
Max 0.0369
Avg 0.029
n 6

MMW020
GW Conc
Min 0.0088
Max 0.4390
Avg 0.134
n 7

MMW021
GW Conc
Min 0.0467
Max 0.0495
Avg 0.0483
n 6

MMW033
GW Conc
Min <0.001
Max 0.0058
Avg 0.0034
n 3

MBW009
GW Conc
Min 0.0023
Max 0.0260
Avg 0.0112
n 4

MW16A
GW Conc
Min 0.0019
Max 0.0180
Avg 0.0117
n 3

MMW001
GW Conc
Min 0.0280
Max 0.1310
Avg 0.0760
n 3

MMW002
GW Conc
Min 0.0070
Max 0.0220
Avg 0.0150
n 2

)Ó

Mine pit location
(approximate)

Waste rock pile location
(approximate)

Direct push alluvial
aquifer well

Agricultural, domestic
or production well

Local aquifer monitoring well
(generally alluvial system)

Intermediate aquifer monitoring
well (generally Dinwoody Fm.)

Regional aquifer monitoring well
(Wells Fm.)

Red concentration numbers
indicate concentrations above
screening and background levels

(A

""Í

"Ï)

"DÑ)

ND
RL

1.0100

NOTES:

Average Concentration (Avg) = Average
of detected concentrations.  If all results
are ND, the maximum RL is shown.

Selenium concentrations reported in
milligrams per liter (mg/L)

1.

2.

Not detected
Reporting limit

Background
Screening level

0.00278
0.05
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BALLARD RI

GROUNDWATER LOCATIONS
AND URANIUM RESULTS

MBW026
GW Conc
Min NA
Max NA
Avg NA
n 0

MBW027
GW Conc
Min NA
Max NA
Avg NA
n 0

MBW028
GW Conc
Min NA
Max NA
Avg NA
n 0

MAW008
GW Conc
Min NA
Max NA
Avg NA
n 0

MBW009
GW Conc
Min NA
Max NA
Avg NA
n 0

MBW135
GW Conc
Min NA
Max NA
Avg NA
n 0

MBW11
GW Conc
Min NA
Max NA
Avg NA
n 0

MBW006
GW Conc
Min NA
Max NA
Avg NA
n 0

MMW002
GW Conc
Min NA
Max NA
Avg NA
n 0

MBW131
GW Conc
Min NA
Max NA
Avg NA
n 0

MBW048
GW Conc
Min NA
Max NA
Avg NA
n 0

MBW032
GW Conc
Min NA
Max NA
Avg NA
n 0

MBW130
GW Conc
Min NA
Max NA
Avg NA
n 0

MMW006
GW Conc
Min 0.0004
Max 0.0004
Avg 0.0004
n 1

MMW020
GW Conc
Min 0.0021
Max 0.0021
Avg 0.0021
n 1

MMW001
GW Conc
Min 0.0031
Max 0.0031
Avg 0.0031
n 1

MMW017
GW Conc
Min 0.0004
Max 0.0093
Avg 0.0049
n 2 MMW018

GW Conc
Min 0.0015
Max 0.0034
Avg 0.0025
n 2

MMW021
GW Conc
Min 0.0041
Max 0.0041
Avg 0.0041
n 1

MMW029
GW Conc
Min 0.0032
Max 0.0034
Avg 0.0033
n 2

MMW030
GW Conc
Min 0.0017
Max 0.0017
Avg 0.0017
n 1

MMW031
GW Conc
Min 0.0003
Max 0.0003
Avg 0.0003
n 1

MMW033
GW Conc
Min 0.0172
Max 0.0172
Avg 0.0172
n 1

MW15A
GW Conc
Min 0.0050
Max 0.0050
Avg 0.005
n 1

MW16A
GW Conc
Min 0.0049
Max 0.0049
Avg 0.0049
n 1

MMW032
GW Conc
Min 0.0027
Max 0.0027
Avg 0.0027
n 1

)Ó

Mine pit location
(approximate)

Waste rock pile location
(approximate)

Direct push alluvial
aquifer well

Agricultural, domestic
or production well

Local aquifer monitoring well
(generally alluvial system)

Intermediate aquifer monitoring
well (generally Dinwoody Fm.)

Regional aquifer monitoring well
(Wells Fm.)

Red concentration numbers
indicate concentrations above
screening and background levels

(A

""Í

"Ï)

"DÑ)

NA

NC

0.134

NOTES:

Average Concentration (Avg) = Average
of detected concentrations.  If all results
are ND, the maximum RL is shown.

Uranium concentrations reported in
milligrams per liter (mg/L)

1.

2.

Not analyzed

Not calculated

ND

RL

Not detected

Reporting limit

Background
Screening level

NC
0.03
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BALLARD RI

GROUNDWATER LOCATIONS
AND VANADIUM RESULTS

MBW027
GW Conc
Min <0.005
Max <0.005
Avg <0.005
n 1

MBW028
GW Conc
Min <0.005
Max <0.005
Avg <0.005
n 1

MAW008
GW Conc
Min <0.005
Max <0.005
Avg <0.005
n 1

MBW009
GW Conc
Min <0.005
Max <0.005
Avg <0.005
n 1

MW16A
GW Conc
Min <0.005
Max <0.005
Avg <0.005
n 1

MMW031
GW Conc
Min <0.005
Max <0.005
Avg <0.005
n 2

MW15A
GW Conc
Min <0.005
Max <0.005
Avg <0.005
n 1

MBW011
GW Conc
Min <0.005
Max <0.005
Avg <0.005
n 1

MMW030
GW Conc
Min <0.005
Max <0.005
Avg <0.005
n 2

MBW006
GW Conc
Min <0.005
Max <0.005
Avg <0.005
n 1

MMW021
GW Conc
Min <0.0002
Max 0.0005
Avg 0.0005
n 3

MMW002
GW Conc
Min 0.0003
Max 0.0003
Avg 0.0003
n 2

MMW032
GW Conc
Min <0.005
Max 0.0128
Avg 0.0128
n 2

MBW048
GW Conc
Min <0.005
Max <0.005
Avg <0.005
n 1

MBW032
GW Conc
Min <0.005
Max <0.005
Avg <0.005
n 1

MMW029
GW Conc
Min <0.005
Max 0.0165
Avg 0.0165
n 3

MBW135
GW Conc
Min NA
Max NA
Avg NA
n 0

MBW131
GW Conc
Min NA
Max NA
Avg NA
n 0

MBW130
GW Conc
Min NA
Max NA
Avg NA
n 0

MMW018
GW Conc
Min 0.0003
Max 0.0003
Avg 0.0003
n 3

MMW033
GW Conc
Min <0.005
Max 0.0130
Avg 0.0130
n 2

MMW017
GW Conc
Min <0.005
Max 0.0070
Avg 0.0063
n 3

MMW006
GW Conc
Min 0.0034
Max 0.0126
Avg 0.0065
n 3

MMW001
GW Conc
Min 0.0026
Max 0.0139
Avg 0.0083
n 3

MBW026
GW Conc
Min 0.0303
Max 0.0303
Avg 0.0303
n 1

MMW020
GW Conc
Min 0.0206
Max 0.0381
Avg 0.0268
n 3

)Ó

Mine pit location
(approximate)

Waste rock pile location
(approximate)

Direct push alluvial
aquifer well

Agricultural, domestic
or production well

Local aquifer monitoring well
(generally alluvial system)

Intermediate aquifer monitoring
well (generally Dinwoody Fm.)

Regional aquifer monitoring well
(Wells Fm.)

Red concentration numbers
indicate concentrations above
screening and background levels

(A

""Í

"Ï)

"DÑ)

NA
ND
RL

0.134

NOTES:

Average Concentration (Avg) = Average
of detected concentrations.  If all results
are ND, the maximum RL is shown.

Vanadium concentrations reported in
milligrams per liter (mg/L)

1.

2.

Not analyzed
Not detected
Reporting limit

Background
Screening level

0.0138
0.26
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BALLARD RI

GROUNDWATER LOCATIONS
AND SULFATE RESULTS

MBW026
GW Conc
Min 157.0
Max 157.0
Avg 157.0
n 1

MBW027
GW Conc
Min 182.0
Max 322.0
Avg 252.0
n 2

MMW017
GW Conc
Min 446.0
Max 481.0
Avg 457.0
n 5

MBW028
GW Conc
Min 474.0
Max 499.0
Avg 487.0
n 2

MAW008
GW Conc
Min 62.0
Max 62.0
Avg 62.0
n 1

MBW009
GW Conc
Min 334.0
Max 441.0
Avg 388.0
n 2

MW16A
GW Conc
Min 748.0
Max 768.0
Avg 758.0
n 2

MBW135
GW Conc
Min 42.7
Max 42.7
Avg 42.7
n 1

MMW031
GW Conc
Min 3.2
Max 6.1
Avg 4.2
n 3

MW15A
GW Conc
Min 650.0
Max 719.0
Avg 686.0
n 3

MBW011
GW Conc
Min 157.0
Max 163.0
Avg 160.0
n 2

MMW030
GW Conc
Min 13.5
Max 17.2
Avg 15.5
n 4

MBW006
GW Conc
Min 311.0
Max 375.0
Avg 343.0
n 2

MMW021
GW Conc
Min 44.6
Max 52.6
Avg 47.8
n 6

MMW002
GW Conc
Min 49.0
Max 58.7
Avg 53.5
n 5

MMW006
GW Conc
Min 58.0
Max 77.3
Avg 63.2
n 6

MMW001
GW Conc
Min 98.1
Max 149.0
Avg 114.2
n 6

MMW020
GW Conc
Min 113.0
Max 229.0
Avg 160.0
n 7

MBW131
GW Conc
Min 5.2
Max 5.2
Avg 5.2
n 1

MMW032
GW Conc
Min 5.2
Max 10.0
Avg 7.6
n 2

MBW048
GW Conc
Min 6.1
Max 6.7
Avg 6.4
n 2

MMW018
GW Conc
Min 42.8
Max 60.0
Avg 48.2
n 6

MMW033
GW Conc
Min 30.9
Max 37.9
Avg 34.4
n 2

MBW032
GW Conc
Min 867.0
Max 1120.0
Avg 994.0
n 2

MMW029
GW Conc
Min 547.0
Max 604.0
Avg 580.0
n 6

MBW130
GW Conc
Min 10.1
Max 10.1
Avg 10.1
n 1

)Ó

Mine pit location
(approximate)

Waste rock pile location
(approximate)

Direct push alluvial
aquifer well

Agricultural, domestic
or production well

Local aquifer monitoring well
(generally alluvial system)

Intermediate aquifer monitoring
well (generally Dinwoody Fm.)

Regional aquifer monitoring well
(Wells Fm.)

Red concentration numbers
indicate concentrations above
screening and background levels

(A

""Í

"Ï)

"DÑ)

NA

NC

547.0

NOTES:

Average Concentration (Avg) = Average
of detected concentrations.  If all results
are ND, the maximum RL is shown.

Sulfate concentrations reported in
milligrams per liter (mg/L)

1.

2.

Not analyzed

Not calculated

ND

RL

Not detected

Reporting limit

Background
Screening level

NC
250

P4 Property Boundary
Other Private Land
Bureau of Land Management
U.S. Forest Service
State

LAND OWNERSHIP

D
R

AW
N

 B
Y

  D
. S

ev
er

so
n



4-27 0
10502806D013

BALLARD MINE SITE

BALLARD MINE REMEDIAL INVESTIGATION REPORT

70007000

EAST SIDE OF MINE
DIRECT PUSH SELENIUM ISOCONCENTRATION MAP










P4 Production, LLC





MW16A

MW15A MMW033

MMW032

MMW031

MMW030

MMW029

MMW021 MMW020

MMW018

MMW017

MMW006

MBW131

MBW130

MBW048

MBW032MBW028

MBW027

MBW011

MBW009

MBW006

MAW008

MBW026

MMW001

MDS033

MDS032

MDS031
MDS030 MSG003

MSG008

MST069

MSG004

MSG005

MSG007
MSG006MST095

MST094

ARIZONA

DRAWING 4-29

μ

P4 Production, LLC

0 500 1000

Feet

C
:\M

W
H

\P
4_

M
O

N
SA

N
TO

\D
R

AW
IN

G
S_

M
AR

20
14

\D
w

g 
4-

29
_B

al
la

rd
_G

W
 M

on
 L

oc
s 

w
ith

 S
tif

f D
ia

gr
am

s_
M

ar
20

14
.m

xd
21

 M
ar

 2
01

4

BALLARD RI

GROUNDWATER MONITORING
LOCATIONS WITH STIFF DIAGRAMS

)Ó Direct push alluvial aquifer well

Agricultural, domestic or production well

Local aquifer monitoring well
(generally alluvial system)

Intermediate aquifer monitoring well
(generally Dinwoody Fm.)

Regional aquifer monitoring well
(Wells Fm.)

Surface water sample location
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MDS031
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2008
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EXPLANATION

Mine pit location (approx.)

Waste rock pile location (approx.)

Spring sampling round

Fall sampling round
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AREA WIDE - AQUATIC ECOLOGY

SAMPLE LOCATIONS AND RESULTS
04-30
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MINE PIT

PRECIPITATION
(1)

EVAPORATION
(2) PLANT TRANSPIRATION

(2)

RUNOFF
(3)

DUMP SEEPAGE
(5)

INFILTRATION AND
 PERCOLATION

(4)

(A&B)

K=10-3

(C)

K=10-4

(C)

(7)
K=10             AVERAGE-5

BEDROCK (TYPICALLY WELLS
OR DINWOODY FORMATIONS)

STREAM

SPRING

ALLUVIUM,COLLUVIUM OR
WEATHERED BEDROCK HORIZON* ** ***

(A OR C)

(6)

EXTERNAL
WASTE ROCK DUMP

(cm/s)

(cm/s)

(cm/s)

CONCEPTUAL MODEL
GENERIC EXTERNAL WASTE ROCK DUMP

05-1
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BALLARD MINE SITE

BALLARD MINE REMEDIAL INVESTIGATION REPORTP4 Production, LLC



WELLS FORMATION

RUNOFF

PRECIPITATION

TRANSPIRATION

EVAPORATION

DINWOODY
FORMATION

DEEP MONITORING
WELL IN WELLS FM

MMW020

REX CHERT

MEADE PEAK

INFILTRATION
AND PERCOLATION (4)

(C)

(2)

(A) (B)

(1)

(2)

(5)

(C)

WASTE ROCK BACKFILL
(A) OR (C)

05-2
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BALLARD MINE SITE

BALLARD MINE REMEDIAL INVESTIGATION REPORTP4 Production, LLC
CONCEPTUAL MODEL

GENERIC BACKFILLED MINE PIT
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GEOLOGIC SECTION S

05-4
10502806D018

BALLARD MINE SITE
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  SECTION S - S'  
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BALLARD MINE SITE
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  SECTION T - T'  
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GEOLOGIC SECTION H

05-6
10502806D020

BALLARD MINE SITE

BALLARD MINE REMEDIAL INVESTIGATION REPORTP4 Production, LLC

  SECTION H - H'  
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  SECTION R - R'  
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  SECTION U - U'  
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GEOLOGIC SECTION Q
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  SECTION I - I'  
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WELLS AND SPRINGS WITH
PROVIDENCE IN WELLS FORMATION

(A

Mine pit location (approx.)

Waste rock pile location (approx.)

Wells Formation monitoring well

Spring

Water level (elevation in feet
above mean seal level)

Wells Formation flow arrow
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