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Executive Summary 
The Idaho Department of Environmental Quality conducted a ground water quality 
investigation in the Sagle, Idaho area in response to the increasing population and the 
area’s reliance on individual septic systems to treat domestic wastewater. The increased 
population and the number of septic systems have the potential to degrade water quality 
in the Sagle Aquifer, the area’s primary drinking water source.  

Subsurface septic systems discharge a number of constituents including nitrate. The 
properties of nitrate allow it to readily be transported through soils and its presence can 
be an indicator of an impact to ground water from subsurface septic systems. In addition, 
there is evidence that consumption of nitrate in drinking water at elevated concentrations 
can cause some adverse health-related issues. Because of the potential health-related 
issues, nitrate is listed as a primary constituent in Idaho’s Ground Water Quality Rule and 
the U.S. Environmental Protection Agency’s (EPA) drinking water standards. To 
determine if nitrate concentrations in the Sagle Aquifer are increasing, DEQ compiled 
historic data from state databases, reports, and ground water sampling conducted in the 
fall of 2006 and spring of 2007. 

Based on a review of all available data, it appears that ground water nitrate 
concentrations in the Sagle area are stable and well below Idaho’s drinking water 
standard for the analytes investigated, with limited evidence of any significant impact 
from septic systems. Some areas, such as the Southside Water and Sewer District’s 
wastewater reuse facility, however, do show evidence of anthropogenic impacts to the 
aquifer. 
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Sagle, Idaho Area Ground Water Quality Study 

Introduction 
The purpose of this report is to present data from two rounds of ground water sampling 
conducted during October 2006 and April 2007, and determine if there is a cause for 
concern with nitrate trends in ground water in the Sagle, Bonner County, Idaho area. The 
work performed for this study is a continuation of ground water quality sampling and 
modeling work done by Uranga (2001) and Wicherski (2001) on nitrate concentrations in 
the Southside (Sagle) aquifer. The study was prompted by concern that the continued 
population growth in Sagle and the surrounding areas may be negatively impacting 
ground water quality in the aquifer that is the primary source of drinking water for area 
residents. 

The growing population relies primarily on septic systems to handle wastewater flows, 
increasing the potential for nitrate and other contaminants associated with septic systems 
to impact the local aquifer. Nitrate is readily transported by ground water, is listed as a 
primary constituent in Idaho’s ground water quality standard and the United States 
Environmental Protection Agency’s (EPA’s) drinking water standard, and is typically 
used by the Idaho Department of Environmental Quality (DEQ) as an indicator chemical 
for septic system contaminants.  

In addition to the septic systems, a wastewater reuse facility is operated within the study 
area by the Southside Water and Sewer District (SWSD). The SWSD facility applies 
wastewater from 302 equivalent residential units to approximately 22 acres of land 
located in Township 56N, Range 02W, parts of Sections 9 and 10.  

Historically, ground water samples collected from monitoring wells at the wastewater 
reuse facility have had nitrate concentrations as high as 7.2 milligrams per liter (mg/L). 
The highest nitrate concentration in sample results found in the Idaho Department of 
Water Resources (IDWR) Statewide Monitoring Program databases is 7.1 mg/L, which 
occurred in a well approximately 1 mile south of the reuse facility in 1995. Generally, 
ground water nitrate levels in the Sagle aquifer have been below 1 mg/L. EPA’s and 
Idaho’s ground water quality standard is 10 mg/L (IDAPA 58.01.11.200.01.a).  

Study Area Description 
The study area is approximately 14 square miles located in the Cocolalla lowlands south 
of Sandpoint, Idaho and the Pend Oreille River in Bonner County, Idaho. Figure 1 shows 
the study area in relation to the State of Idaho. The north, east, and west study area 
boundaries were based on model boundaries per Uranga (2001) and Wicherski (2001). 
The southern boundary is an east-west ground water divide located about midway 
between the Pend Oreille River and Cocolalla Lake based on Wicherski’s (2001) model 
results. North of the divide and within the study area, ground water flows generally to the 
north and to the Pend Oreille River. South of the divide, ground water flows south then 
west to the Pend Oreille River.  

1 



Sagle, Idaho Area Ground Water Quality Study 

 
Figure 1. Location of Sagle study area, Bonner County Idaho. 
 

The water-bearing media in the study area is composed of two units. The upper unit is 
almost entirely clay and/or silt with interbedded sand and gravel layers. The fine-grained 
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sediments of the upper unit are up to 150 feet thick and laterally extensive, while the 
thinner sand and gravel layers form the water-bearing portions that provide water to a few 
domestic wells. The deeper unit is comprised primarily of water-bearing sand and gravel 
and is defined in this study as the Sagle Aquifer. The majority of the domestic wells in 
the area are believed to be completed in the Sagle Aquifer. The ground water in the lower 
unit is in areas under pressure or confined conditions. Where confined conditions exist, 
contaminants originating on or near the surface may not migrate down into the deeper 
portions of the aquifer.  

Climate 
The region is characterized by a cool and temperate climate with a short growing season 
averaging 113 days (Walker, 1964). Average annual precipitation is 28-32 inches with up 
to 40 inches in the surrounding mountains (IDWR, 2007). The majority of precipitation 
falls as snow during the winter months.  

Geology 
The Cocolalla lowlands have seen a complex geologic history, resulting in a unique 
geologic environment. The study area is located in the northernmost extent of a trough 
that is part of a larger north-northwest trending valley, known as the Purcell Trench, 
created by faulting during the Mesozoic , 65 to 248 million years ago (Uranga, 2001 and 
De Smet). Intrusion of the Kaniksu Batholith during the Mesozoic Period formed the 
Selkirk Mountains to the west of the study area and uplifted low-grade metamorphic Belt 
Rocks form the Cabinet Mountains located to the east.  

Numerous glacial advances of the Cordilleran ice sheet occurred during the Pleistocene 
period, 55 to 65 million years ago, covering most of northern Idaho, Montana, and 
Washington. The Purcell lobe of the Cordilleran ice sheet covered much of the Sagle area 
during its maximum extent, protecting the basin from the most of the Missoula floods. 
The resulting unstratified clay, silt, sand, gravel, and boulder deposits fill the basin to 
depths of 250 feet or more. Although the number of glacial advances during the 
Pleistocene is not known, evidence indicates more than one advance occurred. More 
recently deposited sediments from Fry Creek entering Sagle Slough on the east margin of 
the study area, and lacustrine sediments, are mostly reworked glacial deposits (Lewis and 
others, 2006; Uranga, 2001).  

Hydrogeology 
The Sagle aquifer is composed primarily of glaciofluvial sediments and glacial drift 
material. The glaciofluvial sediments are described by De Smet as well-sorted gravels 
and sands with some clay lenses. Layered heterogeneity is pronounced in these units and 
expected hydraulic conductivities range from 10-6 centimeters/second (cm/sec) to 10-1 
cm/sec. The vertical movement of water through these units is believed by De Smet to be 
very rapid.  

Glacial drift materials contain very poorly sorted clays, sands, gravels, and boulders 
deposited by ice or melt water in close proximity to glacial ice. Layering is more 
pronounced than in the glaciofluvial sediments and is a major controlling factor in the 
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vertical movement of water though the aquifer. Hydraulic conductivities of the finer 
materials are expected to range from 10-8 to 10-5 cm/sec (De Smet).  

The Sagle aquifer is generally unconfined; however, layers of glacial drift and fine-
grained sediments may form confining conditions at some locations. Uranga (2001) 
describes the eastern portion of the study area associated with Fry Creek and Sagle 
Slough as confined with a local perched system. Depth to ground water varies from near 
ground surface to 200 feet below ground surface (bgs) with an average of 51 feet bgs. 
Within the study area, ground water flow is to the north towards Lake Pend Oreille and 
the Pend Oreille River.  

Aquifer discharge is through springs and seeps into the Murphy Slough, Sagle Slough, 
Lake Pend Oreille, and the Pend Oreille River. The springs discharging into the sloughs 
supply the SWSD and the Idaho Fish and Game Hatchery with potable water. The extent 
of aquifer discharge to Lake Pend Oreille and the Pend Oreille River is unknown 
(De Smet).  

Historic Ground Water Quality 
As part of this study, DEQ acquired and reviewed water quality information from several 
sources, for comparison purposes and to analyze for any trends that might be present in 
the data. The sources of the reviewed data are: 1) DEQ public water system database, 2) 
Idaho Department of Water Resources’ statewide monitoring well network, 3) Idaho 
State Department of Agriculture (ISDA) statewide monitoring well network, 4) previous 
work as described in Uranga (2001), and 5) the SWSD ground water quality data  

State Databases 
A review of available data from DEQ, IDWR, and ISDA ground water quality databases 
identified 17 wells in the study area with nitrate water quality data. For the majority of 
these wells, well construction and depth are not known; however, data from wells with 
known depths greater than 200 feet were not included in the data set. Table 1 (see 
Appendix A) summarizes the historic nitrate data available from the various databases. 
Figure 2 shows the approximate sampling location, along with dates and analytical 
results, for all identified wells.  

Nitrate concentrations in the study area have historically ranged from non-detection  to 
7.10 milligrams per liter (mg/L) with the majority of values below 1.0 mg/L, based on 
state data. The highest value (7.10 mg/L) was detected in well 56N-02W-16dca1 during 
July 1995. No data for this well could be found after that time. Of the wells represented 
in the state databases, those that have more than two data points appear to have relatively 
stable nitrate concentrations over the period of 2001 to 2006.  

Uranga (2001) 
Ground water quality data collected by Uranga (2001) from locations within the study 
area generally showed nitrate/nitrite concentrations at or below 0.7mg/L, reflecting the 
low concentrations found in the state databases. Two samples, one collected to the 
northeast of well E0005138 and one collected to the northeast of well 56N-02W-09dbb2, 
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shown in Figure 2, had concentrations of 1.30 and 1.14 mg/L, respectively. Table 2 (see 
Appendix A) shows the sampling results provided by Uranga; no sample dates were 
given in the report. 

 
Figure 2. Results of State Database Ground Water Quality Review of Nitrate Concentrations in the 
Sagle Study Area. 
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Southside Water and Sewer District Monitoring wells 
SWSD installed three ground water monitoring wells (North Well, South Well, and West 
Well) in April 2003 at their wastewater reuse facility, located in the study area as seen in 
Figure 3. The three monitoring wells were drilled into the first water-producing zone and 
screened across the water table. The wells ranged in depth from 100 to 135 feet. Each 
well was constructed with a total of 15 feet of screen installed in two sections that are 
separated by a blank section of well casing. Nitrate data from the SWSD wells since 2003 
has shown nitrate concentrations elevated above concentrations typically seen in historic 
data sets for the surrounding aquifer. Since 2003, nitrate levels in the facility’s 
monitoring wells have ranged from non-detection in the North and West wells during 
2006, to 7.2 mg/L in the West well during 2003. Table 3 (see Appendix A) summarizes 
the SWSD monitoring well nitrate data from August 2003 to October 2006.  

Ground water samples collected from two private domestic wells (PW-1 and PW-2) 
located just north and west of the reuse facility’s boundaries, and until recently part of the 
reuse facility’s monitoring network, have had nitrate concentrations more representative 
of data obtained from state monitoring wells in the study area, indicating nitrate from the 
reuse facility is not migrating off-site in large quantities.  
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Figure 3. Southside Water and Sewer District Waste Water Reuse Facility Monitoring Wells.
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DEQ Sampling in 2006 and 2007 
To identify potential sampling locations within the study area, DEQ conducted a search 
of IDWR’s Well Information database. Approximately 30 wells were identified that are 
completed at depths of less than 200 feet and screened in the first encountered water-
bearing unit within the Sagle aquifer. For each of these wells, an attempt was made to 
contact the well owner and request permission to collect a sample from their well during 
each of the planned October 2006 and April 2007 sampling events. For wells with no 
contact information or with outdated information, an attempt was made to find the well or 
a similarly completed well by talking, in person, to home owners in the general location 
of the well.  

Twenty-five wells were identified and sampled during the week of October 23, 2006. 
Well locations were recorded by using a Tremble™ geographic positioning system 
instrument at the time of sampling. Ground water samples were obtained from wells in 
general accordance with ASTM D4448-01 and D6089-97, Standard Guide for Sampling 
Ground-water monitoring Wells and Standard Guide for Documenting a Ground-water 
Sampling Event, respectively. Samples were collected from an access point closest to the 
well prior to any water filtration or storage device that may be installed on the system. 
A sample was collected when consecutive field parameter measurements were within 
10% of each other. Collected samples were labeled, placed in an iced cooler, and 
recorded in the field book and on the chain-of-custody form. All samples collected on a 
given day were delivered the following morning to SVL Analytical Inc., located in Coeur 
d’Alene. Sampled well location and construction information is provided in Table 4 (see 
Appendix A) and locations are shown on Figure 4. Well logs for the sampled wells are 
included in Appendix B. 

Nineteen of the 25 wells sampled in October 2006 were resampled during the week of 
April 23, 2007. The remaining six wells were not sampled during the April sampling 
event due to owner’s request. The same sampling procedures were followed as during the 
prior event. 

Sampling was performed by DEQ in accordance with the Ground Water Sampling 
Procedure (DEQ, 2006), established for this and other projects in the Coeur d’Alene 
region.  

Sample Results 
October 2006 and April 2007 ground water samples were analyzed for chloride, nitrate, 
and total dissolved solids (TDS). Sulfate was added to the analyte list for the April 2007 
samples. All analyte concentrations were below ground water standards for all samples 
analyzed. Sample results are summarized in Table 5 and shown in Figure 4. 
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Figure 4. Analytical Results for DEQ Ground Water Sampling, October 2006 and April 2007.
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Nitrate concentrations detected in October and April samples ranged from less than 
0.02 mg/L to 3.59 mg/L. The highest nitrate concentration detected was from well 
56N-2W-14cb1 during the October sampling event. This well was not sampled in April at 
the owner’s request. Nitrate concentrations were generally below 1.0 mg/L with 25% of 
all samples having concentrations below the laboratory’s practical quantification limit. 
Nitrate levels appeared to be stable between sampling events and agreed with data from 
public drinking water wells. Of those wells that had samples with nitrate concentrations 
above 1.0 mg/L, two were under confined conditions, two were under water table 
conditions, and one had undetermined conditions, due to there being no lithology 
description in the driller’s log. 

No significant difference was noted in nitrate concentrations between wells that were 
screened within 20 feet of the top of the water table and those screened at depths greater 
than 20 feet below the top of the water table (Table 4). Depths of the screens in relation 
to the water table were determined based on depth to water information provided on 
drillers’ logs. 

Chloride concentrations detected in October and April samples ranged from 0.4 to 
35.7 mg/L with an average of 3.07 mg/L. Concentrations are generally higher in the 
spring than in the fall, most likely due to increased precipitation causing the chloride in 
the soil to be transported to the ground water at an increased rate; however, the seasonal 
differences are relatively small.  

Concentrations of TDS and sulfate detected in October and April samples ranged from 26 
to 210 mg/L TDS and 1.5 to 23.1 mg/L sulfate with averages of 101 mg/L TDS and 
7.63 mg/L sulfate. No seasonal patterns are seen in TDS data and seasonal data are not 
available for sulfate.  

Correlation between chloride or TDS and nitrate is often an indicator of septic system 
influences on the aquifer. This study considered nitrate correlations with chloride and 
with TDS. Chloride had a weak linear coefficient (R = 0.315) and Spearman’s Rank 
Correlation coefficient (R = 0.667) with nitrate. For samples obtained from the Sagle 
Aquifer resulting in “non-detection ” (below the laboratory’s practical quantification 
limit) for chloride, nitrate correlations became weaker still, indicating the analyte 
concentrations observed in the samples are at or near background levels. No correlation 
was seen between TDS and nitrate concentrations. Relatively elevated levels of nitrate 
observed in samples from wells 56N-2W-14cb1, 56N-2W-4bd1, 56N-2W-2db1, 56N-
2W-9dc1, and 56N-2W-16ab1 may be from anthropogenic impacts other than septic 
systems as evidenced from the poor correlations with chloride and TDS.  
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Summary 
DEQ conducted a ground water quality investigation in the Sagle, Idaho area in response 
to the increasing population and the area’s reliance on individual septic systems to treat 
domestic wastewater. The increased population and the number of septic systems have 
the potential to degrade water quality in the Sagle Aquifer, the area’s primary drinking 
water source. Nitrate as a byproduct of septic system effluent is generally used as an 
indicator of septic system related ground water concerns due to its property of being 
readily transportable in water and its listing as a primary constituent in Idaho’s Ground 
Water Quality Rule and in the U.S. Environmental Protection Agency drinking water 
standards.  

DEQ reviewed historic data from state databases and reports and conducted ground water 
sampling in the fall of 2006 and spring of 2007, to determine if nitrate concentrations in 
the Sagle Aquifer are increasing and if further action is warranted.  

Conclusion  
Based on a review of all available data, ground water nitrate concentrations in the Sagle 
area appear to be stable and well below Idaho’s ground water quality standard of 
10 mg/L. Additionally, based on the evidence, the current number and density of septic 
drainfields has little to no regional impact on nitrate concentration in ground water in the 
Sagle area. Some areas, such as the Southside Water and Sewer District’s wastewater 
reuse facility, however, do show evidence of anthropogenic impacts to the aquifer.  

Limitations 
The Sagle Aquifer hydrogeological report was created to evaluate the general potential 
for the subsurface discharge of septic waste to impact the water quality of the underlying 
aquifer. The subsurface lithology, water elevations, and report conclusions are dependent 
largely on well drillers’ reports on file at the Idaho Department of Water Resources. The 
data in the drillers’ reports are general in nature and not necessarily described with the 
detail necessary for a more complete analysis. If a more detailed analysis is required or 
the report is to be used for another purpose, a ground water professional should be 
consulted for the proper application limits of this report or the requirements for additional 
studies.
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Table 1. Summary of Available Historic Nitrate Data. 
Location ID Sample Date Nitrate as Nitrogen (mg/L) 

04/04/2001 0.803 
03/11/2003 0.52 E0005141 
02/04/2005 2.3 
05/03/2001 0.7 
05/02/2002 0.7 
06/18/2003 0.8 
04/23/2004 0.8 

E0005730 

05/03/2005 0.7 
08/07/2001 ND 
06/05/2002 ND 
01/02/2003 ND E0005150 

06/06/2005 ND 
01/30/2002 0.036 
02/24/2004 0.058 E0005793 
07/20/2005 ND 
10/08/2001 ND 
09/24/2002 ND 
09/19/2003 ND 
09/20/2004 ND 

E0005106 

09/08/2005 ND 
E005108 12/07/2006 1.60 

08/27/2001 ND 
05/14/2002 ND 
12/09/2003 ND E0005138 

06/28/2005 ND 
56N-02W-09dbb2 07/17/2001 0.407 

08/27/2001 ND 
05/14/2002 ND 
12/09/2003 ND E0005139 

06/28/2005 ND 
05/07/2001 0.735 
10/08/2002 0.13 
08/05/2003 0.06 T1090243S1 

06/15/2005 ND 
05/01/2001 0.7 
11/13/2002 0.5 
12/02/2003 0.6 E0005142 

04/06/2004 0.7 
E0005055 12/19/2001 1.7 

04/09/2001 1.18 
07/16/2002 0.901 
06/16/2003 0.88 
05/04/2004 1.02 

E0005795 

05/24/2005 0.938 
56N-02W-15ccb2 07/19/2001 1.21 

03/13/2002 ND 
03/13/2003 ND 
03/29/2004 ND E0005112 

03/08/2005 ND 
10/01/1991 4.90 56N-02W-16dca1 07/10/1995 7.10 
07/19/2001 1.21 56N-02W-15ccb2 09/07/2006 0.98 

Notes: 
ND – Not detected (laboratory detection limits were not reported)  
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Table 2. Ground Water Quality Data from Uranga (2001) 

WELL ID #  CHLORIDE 
(mg/L) TDS (mg/L) TKN (mg/L) NITRATE & 

NITRITE (mg/L)
PHOSPHORUS 
(mg/L) 

1  1.00  155  <0.05  <0.01  0.04  
2  4.00  82  <0.05  1.30  0.01  
3  1.00  173  <0.05  0.03  0.11  
4  1.00  155  <0.05  0.11  0.02  
6  1.50  149  <0.05  0.11  0.03  
8  2.00  83  <0.05  1.14  0.01  
9  1.00  73  <0.05  0.50  0.01  
10  1.00  79  <0.05  0.05  <0.002  
12  1.50  84  <0.05  0.34  0.004  
13  1.50  156  <0.05  <0.01  0.02  
14  1.50  59  <0.05  0.40  0.01  
15  3.50  136  <0.05  0.51  0.03  
17  1.00  120  <0.05  0.04  0.02  
18  1.00  130  <0.05  0.03  0.02  
19  1.50  119  <0.05  0.44  0.02  
20  1.50  148  <0.05  <0.01  0.03  
21  1.50  93  <0.05  0.67  0.01  
22  0.50  94  <0.05  0.40  0.01  
23  1.00  138  <0.05  0.07  0.02  
Notes: 
Table modified from Uranga (2001) Table 3. 
< - denotes the analyte concentration is below the laboratory practical quantification limit. 
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Table 3. Summary of Southside Water and Sewer District Monitoring Well Sampling Results. 
Location ID Sample Date Nitrate as Nitrogen (mg/L) 

8/13/2003 3.4 
8/28/2003 3.3 
10/27/2003 NS 
11/13/2003 3.4 
04/07/2004 3.5 
11/15/2004 3.34 
07/25/2006 ND 

North Well 

10/24/2006 1.4 
8/13/2003 0.9 
8/28/2003 0.9 
10/27/2003 1.0 
11/13/2003 1.0 
04/07/2004 1.0 
11/15/2004 1.03 
07/25/2006 1.3 

South Well 

10/24/2006 3.8 
8/13/2003 7.2 
8/28/2003 6.5 
10/27/2003 5.9 
11/13/2003 5.9 
04/07/2004 5.3 
110/15/2004 3.6 
07/25/2006 3.7 

West Well (56N-2W-9da1) 

10/24/2006 ND 
8/28/2003 1.7 PW-1 8/16/2004 1.6 
08/28/2003 ND PW-2 08/16/2003 ND 

Notes: 
NS – Not Sampled 
ND – Not detected (detection limits not reported) 
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Table 4. Sample Well Location and Construction Information. 

Sample Location ID Easting Northing 
Well Depth 

(ft bgs) 

Screen Top/ 
Bottom 
(ft bgs) 

Depth to 
Water* 
 (ft bgs) 

56N-2W-11ab1 2312053.645 1894106.946 97 86/--- 60 
56N-2W-11cd1 2311359.546 1892988.735 102 94/--- 50 
56N-2W-14cb1 2310871.457 1891612.303 59 54/58 40 
56N-2W-14cc1 2310870.148 1891392.753 186 175/185 30 
56N-2W-14cd1 2311370.708 1891355.347 105 59/105 40 
56N-2W-15cb1 2309338.991 1891859.696 132 132/--- 50 
56N-2W-15dd1 2310468.021 1891293.315 25 24/--- 9 
56N-2W-16ab1 2308669.928 1892487.064 88 83/88 45 
56N-2W-16ad1 2309220.177 1892242.465 117 102/117 58 
56N-2W-16bc1 2307772.468 1892274.986 101 95/101 60 
56N-2W-16bc2 2307940.839 1892219.618 107 101/107 70 
56N-2W-17ad1 2307383.938 1892351.976 68 63/68 30 
56N-2W-21aa1 2309044.281 1891045.05 118 103/110 31 
56N-2W-22ad1 2310661.859 1890551.277 100 93/99 40 
56N-2W-22bb1 2309393.54 1890874.789 135 120/135 100 
56N-2W-2db1 2311552.391 1895466.196 160 138/158 5 
56N-2W-2bd1 2312108.692 1894977.549 97 92/96 20 
56N-2W-2bd2 2311549.665 1895412.864 125 120/125 3 
56N-2W-4bd1 2308174.925 1895618.661 118 113/117 37 
56N-2W-4ca1 2308376.435 1894966.357 105 93/103 50 
56N-2W-9ac1 2308541.36 1893708.093 104 98/104 102 
56N-2W-9ba1 2308305.163 1894330.013 198 120/195 100 
56N-2W-9da1 2309057.045 1893442.6 130 95/125 100 
56N-2W-9db1 2308524.195 1893325.716 120 110/120 70 
56N-2W-9dc1 2308799.939 1893083.534 86 86/--- 66 
Notes: 
bgs  below ground surface 
* - Depth of water below ground surface is based on data obtained from driller’s logs. 
Sample Location ID follows the U.S. Geological Survey standard protocol for well identification. 
Easting and Northing in IDTM83 coordinate system. 
Well depths and screened intervals are based on information from drillers’ reports located in the Idaho 

Department of Water Resources Well Information database located at the following URL: 
http://www.idwr.idaho.gov/water/well/search htm. The actual driller’s report could not be confirmed in 
all cases; efforts were made to match known well information to the drillers’ reports. 

---    Based on driller’s reports the well is not screened, the top of screen depth is the bottom of well casing.  
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Table 5. Laboratory sample results from October 2006 and April 2007 Sagle Aquifer sampling events. Samples collected by DEQ. 

Cl (mg/L) NO3-N (mg/L) TDS (mg/L) SO4 (mg/L)
Well ID Sample Date Conc. MDL Method Conc. MDL Method Conc. MDL Method Conc. MDL Method 

10/25/06 0.95 0.2 EPA 300.0 0.32 0.05 EPA 300.0 57 10 EPA 160.1  NA  --- --- 56N-2W-16bc1 
04/24/07 0.9 0.013 EPA 300.0 0.352 0.002 EPA 353.2 80 9.2 EPA 160.1 2.56 0.037 EPA 300.0 
10/25/06 1.1 0.2 EPA 300.0 <0.05 0.05 EPA 300.0 169 10 EPA 160.1  NA  --- --- 56N-2W-15dd1 04/25/07 1.18 0.013 EPA 300.0 0.065 0.002 EPA 353.2 76 9.2 EPA 160.1 12 0.037 EPA 300.0 
10/23/06 0.55 0.013 EPA 300.0 <0.05 0.005 EPA 300.0 112 4.4 EPA 160.1  NA  --- --- 56N-2W-2bd2 04/25/07 0.52 0.013 EPA 300.0 <0.02 0.002 EPA 353.2 126 9.2 EPA 160.1 13.4 0.037 EPA 300.0 
10/25/06 0.61 0.2 EPA 300.0 <0.05 0.005 EPA 300.0 109 10 EPA 160.1  NA  --- --- 56N-2W-14cc1 04/25/07 1.13 0.013 EPA 300.0 0.043 0.002 EPA 353.2 132 9.2 EPA 160.1 11.1 0.037 EPA 300.0 

56N-2W-11ab1 10/23/06 1.25 0.013 EPA 300.0 0.16 0.005 EPA 300.0 162 4.4 EPA 160.1  NA  --- --- 
10/26/06 1.3 0.013 EPA 300.0 0.58 0.005 EPA 300.0 84 4.4 EPA 160.1  NA  --- --- 56N-2W-22bb1 04/25/07 1.83 0.013 EPA 300.0 0.632 0.002 EPA 353.2 86 9.2 EPA 160.1 3.72 0.037 EPA 300.0 
10/24/06 0.89 0.013 EPA 300.0 0.28 0.005 EPA 300.0 38 4.4 EPA 160.1  NA  --- --- 56N-2W-4bd1 04/24/07 3 0.013 EPA 300.0 1.47 0.002 EPA 353.2 76 9.2 EPA 160.1 5.23 0.037 EPA 300.0 
10/23/06 0.44 0.013 EPA 300.0 0.22 0.005 EPA 300.0 79 4.4 EPA 160.1  NA  --- --- 56N-2W-11cd1 04/25/07 0.49 0.013 EPA 300.0 0.237 0.002 EPA 353.2 56 9.2 EPA 160.1 3.02 0.037 EPA 300.0 
10/23/06 0.94 0.013 EPA 300.0 <0.05 0.005 EPA 300.0 123 4.4 EPA 160.1  NA  --- --- 56N-2W-14cd1 04/25/07 1.46 0.013 EPA 300.0 <0.02 0.002 EPA 353.2 108 9.2 EPA 160.1 7.67 0.037 EPA 300.0 
10/25/06 5.24 0.2 EPA 300.0 0.56 0.05 EPA 300.0 183 10 EPA 160.1  NA  --- --- 56N-2W-22ad1 04/25/07 6.22 0.013 EPA 300.0 0.615 0.002 EPA 353.2 210 9.2 EPA 160.1 23.1 0.037 EPA 300.0 
10/23/06 0.89 0.013 EPA 300.0 <0.05 0.005 EPA 300.0 143 4.4 EPA 160.1  NA  --- --- 56N-2W-2bd1 04/25/07 1.44 0.013 EPA 300.0 <0.02 0.002 EPA 353.2 148 9.2 EPA 160.1 19.3 0.037 EPA 300.0 
10/24/06 0.48 0.013 EPA 300.0 0.1 0.005 EPA 300.0 118 4.4 EPA 160.1  NA  --- --- 56N-2W-9ba1 04/24/07 1.13 0.013 EPA 300.0 0.116 0.002 EPA 353.2 98 9.2 EPA 160.1 2.43 0.037 EPA 300.0 
10/24/06 1.33 0.013 EPA 300.0 0.79 0.005 EPA 300.0 76 4.4 EPA 160.1  NA  --- --- 56N-2W-9ac1 04/24/07 1.95 0.013 EPA 300.0 0.788 0.002 EPA 353.2 74 9.2 EPA 160.1 4.58 0.037 EPA 300.0 

56N-2W-15cb1 10/26/06 0.83 0.013 EPA 300.0 <0.05 0.005 EPA 300.0 94 4.4 EPA 160.1  NA  --- --- 
56N-2W-14cb1 10/25/06 11.4 0.2 EPA 300.0 3.59 0.05 EPA 300.0 140 10 EPA 160.1  NA  --- --- 

10/24/06 1.89 0.013 EPA 300.0 0.66 0.005 EPA 300.0 90 4.4 EPA 160.1  NA  --- --- 56N-2W-9db1 04/24/07 2.41 0.013 EPA 300.0 0.667 0.002 EPA 353.2 86 9.2 EPA 160.1 5.75 0.037 EPA 300.0 
10/23/06 1.6 0.013 EPA 300.0 1.1 0.005 EPA 300.0 66 4.4 EPA 160.1  NA  --- --- 56N-2W-2db1 04/25/07 2.04 0.013 EPA 300.0 1.22 0.002 EPA 353.2 90 9.2 EPA 160.1 7.89 0.037 EPA 300.0 
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Table 5. Laboratory sample results from October 2006 and April 2007 Sagle Aquifer sampling events. Samples collected by DEQ. 
Cl (mg/L) NO3-N (mg/L) TDS (mg/L) SO4 (mg/L)

Well ID Sample Date Conc. MDL Method Conc. MDL Method Conc. MDL Method Conc. MDL Method 
10/25/06 0.5 0.2 EPA 300.0 <0.05 0.05 EPA 300.0 69 10 EPA 160.1  NA  --- --- 56N-2W-16bc2 
04/24/07 1.01 0.013 EPA 300.0 0.044 0.002 EPA 353.2 94 9.2 EPA 160.1 6.62 0.037 EPA 300.0 
10/25/06 3.99 0.2 EPA 300.0 0.84 0.05 EPA 300.0 83 10 EPA 160.1  NA  --- --- 56N-2W-9dc1 04/24/07 5.4 0.013 EPA 300.0 1.36 0.002 EPA 353.2 94 9.2 EPA 160.1 5.39 0.037 EPA 300.0 

56N-2W-9da1 10/24/06 35.7 0.065 EPA 300.0 0.22 0.005 EPA 300.0 190 4.4 EPA 160.1  NA  --- --- 
56N-2W-16ad1 10/24/06 11.4 0.013 EPA 300.0 0.94 0.005 EPA 300.0 154 4.4 EPA 160.1  NA  --- --- 

10/24/06 0.44 0.013 EPA 300.0 0.68 0.005 EPA 300.0 74 4.4 EPA 160.1  NA  --- --- 56N-2W-4ca1 04/24/07 0.96 0.013 EPA 300.0 0.733 0.002 EPA 353.2 76 9.2 EPA 160.1 1.67 0.037 EPA 300.0 
10/26/06 1.15 0.013 EPA 300.0 0.62 0.005 EPA 300.0 102 4.4 EPA 160.1  NA  --- --- 56N-2W-21aa1 04/25/07 1.53 0.013 EPA 300.0 0.729 0.002 EPA 353.2 68 9.2 EPA 160.1 7.98 0.037 EPA 300.0 
10/25/06 0.4 0.013 EPA 300.0 <0.05 0.005 EPA 300.0 36 4.4 EPA 160.1  NA  --- --- 56N-2W-17ad1 04/25/07 1.13 0.013 EPA 300.0 0.039 0.002 EPA 353.2 26 9.2 EPA 160.1 1.5 0.037 EPA 300.0 

56N-2W-16ab1 10/25/06 13.9 0.013 EPA 300.0 1.66 0.005 EPA 300.0 90 4.4 EPA 160.1  NA  --- --- 
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Well ID Northing Easting 
Well 
Depth 

Top of 
Screen 

Bottom 
of Screen 

56N-2W-11ab1 1894107 2312054 97 86 ---
56N-2W-11cd1 1892989 2311360 102 94 ---
56N-2W-14cd1 1891355 2311371 105 59 105
56N-2W-9db1 1893326 2308524 120 110 120
56N-2W-2bd1 1895466 2311552 160 138 158
56N-2W-2bd2 1895413 2311550 125 120 125
56N-2W-2db1 1894977 2312108 97 92 96
56N-2W-9ac1 1893708 2308541 104 98 104
56N-2W-9da1 1893443 2309057 130 95 125
56N-2W-16ad1 1892242 2309220 117 102 117
56N-2W-9ba1 1894330 2308305 198 120 195
56N-2W-4ca1 1894966 2308376 105 93 103
56N-2W-4bd1 1895619 2308175 118 113 117
56N-2W-16ab1 1892487 2308670 88 83 88
56N-2W-9dc1 1893084 2308800 86 86 ---
56N-2W-17ad1 1892352 2307384 68 63 68
56N-2W-16bc2 1892220 2307941 107 101 107
56N-2W-14cb1 1891612 2310871 59 54 58
56N-2W-15dd1 1891293 2310468 25 24 ---
56N-2W-14cc1 1891393 2310870 186 175 185
56N-2W-22ad1 1890551 2310662 100 93 99
56N-2W-16bc1 1892275 2307772 101 95 101
56N-2W-15cb1 1891860 2309339 132 132 ---
56N-2W-22bb1 1890875 2309394 135 120 135
56N-2W-21aa1 1891045 2309044 118 103 110
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Well ID:  56N-2W-11ab1 
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Well ID:  56N-2W-11cd1 
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Well ID:  56N-2W-14cd1 
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Well ID:  56N-2W-9db1 
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Well ID:  56N-2W-2bd1 
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Well ID:  56N-2W-2bd2 
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Well ID:  56N-2W-2db1 
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Well ID:  56N-2W-9ac1 
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Well ID:  56N-2W-9da1 
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Well ID:  56N-2W-16ad1 
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Well ID:  56N-2W-9ba1 
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Well ID:  56N-2W-4ca1 
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Well ID:  56N-2W-4bd1 
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Well ID:  56N-2W-16ab1 
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Well ID:  56N-2W-9dc1 
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Well ID:  56N-2W-17ad1 
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Well ID:  56N-2W-16bc2 
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Well ID:  56N-2W-14cb1 
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Well ID:  56N-2W-15dd1 
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Well ID:  56N-2W-14cc1 
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Well ID:  56N-2W-22ad1 
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Well ID:  56N-2W-16bc1 
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Well ID:  56N-2W-15cb1 
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Well ID:  56N-2W-22bb1 
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Well ID:  56N-2W-21aa1 
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