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Introduction

Since the mid to late 1990s, the Idaho Department of Environmental Quality (DEQ), in
cooperation with the State of Idaho District Health Departments, has implemented some
form of evaluation process to examine nutrient and pathogen impacts to ground water and
surface water quality resulting from residential and commercial developments utilizing
on-site wastewater systems (OSWW). This evaluation process was formalized in 2001
with the development of the Nutrient-Pathogen (NP) Guidance (IDEQ, 2002).

The process outlined in the guidance relies heavily on predictive modeling because, with
the exception of Large Soil Absorption Systems and Central Systems, no monitoring is
typically required after development proceeds. As a result, the conservatism of model
assumptions and the accuracy of model predictions are unknown.

As a first step toward improving the reliability of predictions and decision-making based
on those predictions, a reconnaissance study of ground water impacts from established
subdivisions employing OSWW was conducted in the Treasure Valley.

Objectives

The objectives of the study were to:

e Determine if ground water impacts in the vicinity of subdivisions employing OSWW
could be identified and, if present, could be attributed to OSWW use.

e Compare impacts, if present, with results predicted from NP evaluations conducted at
the time of subdivision platting or obtained from current NP guidance (IDEQ, 2002).

e Provide recommendations based on the study results for improvements to current NP
evaluation procedures and suggestions for additional monitoring.

Study Design

With the assistance of Central District Health Department staff, three (3) subdivisions
that employ OSWW were selected. All three subdivisions are located in Ada County in
southwestern Idaho in the central portion of the Boise River valley known as the Treasure
Valley (Figure 1). The criteria used for selection included the age of the subdivision,
based on the year it was platted; on-site system density; lot size; the degree to which the
subdivision was “built out”; the availability of domestic wells available for sampling; and
whether a NP study had been completed for the subdivision. The subdivisions selected
were the Primrose, Foxtail, and Chisum Valley subdivisions. The locations of these
subdivisions in the Treasure Valley are shown in Figure 2.

Domestic wells in each of these subdivisions were selected for sampling based on
location in relation to assumed ground water flow direction, owner permission, and



availability of drillers’ logs. Wells were typically sampled at an outside faucet. The
faucet was turned on and field parameters (pH, specific conductance, and temperature)
were monitored. Samples were taken when all field parameters had stabilized.
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Figure 1. Location of Nutrient-Pathogen (NP) Validation Study Area
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Figure 2. Location of the Three Nutrient-Pathogen (NP) Validation Study Site Locations in the Treasure Valley
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Parameters were selected for laboratory analyses that were thought to be indicative of
potential impacts from OSWW systems. These parameters included:

Total Coliform (count)

Caffeine (detection limit of 0.05 micrograms per liter [ug/1])

Methylene Blue Active Substances (MBAS) (milligrams per liter [mg/1])
Total Dissolved Solids (TDS) (mg/1)

Chloride (Cl) (mg/1)

Ammonia Nitrogen (N) (mg/1)

Nitrate + Nitrite Nitrogen (NO2+NO3-N) (mg/1)

Total Kjeldahl Nitrogen (mg/1)

Total Phosphorus (P) (mg/1)

8'°N Stable Isotope (per mil [%o])

Water levels were not measured in the wells during sampling.

A total of 24 domestic wells were sampled in the three study sites: ten in the Primrose
subdivision, six in the Foxtail subdivision, and eight in the Chisum Valley subdivision.
One duplicate sample was taken in each subdivision for Quality Assurance (QA)
purposes. The location of the lots in each subdivision where wells were sampled is shown
in Figures 3 through 5. Well logs that were available for sampled wells are provided in
Appendix A.

Site Characteristics

The Treasure Valley is part of the westernmost portion of a sediment-filled topographic
depression known as the Western Snake River Plain (Petrich and Urban, 2004). The
shallow ground water flow system underlying the subdivisions occurs in the sediments
and basalts of the Pleistocene-age Snake River Group. The direction of ground water
flow at the sites is to the northwest.

Background nitrate concentrations in ground water were estimated based on sampling of
local domestic wells from the Statewide Ground Water Monitoring Network (SMN),
DEQ ground water studies in Ada County (IDEQ, 1996), and monitoring wells installed
as part of the NP evaluations performed at the sites.

Well locations for background estimations were typically within %2 mile of subdivision
boundaries. Across all sites, nitrate ranges from < 0.05-8.0 mg/l. At the Primrose
subdivision, three upgradient wells sampled in 1995 had an average nitrate concentration
of 3.2 mg/l and orthophosphate concentration of 0.03 mg/I. At the Foxtail subdivision,
three upgradient wells sampled in 1995 had an average nitrate concentration of 3.8 mg/1.
This is significantly different from the value of 1.0 mg/l obtained by Terracon (1996)
during sampling of a temporary monitoring well installed for the NP evaluation. At the
Chisum Valley subdivision, two upgradient SMN wells have been sampled a total of



seven times. Average nitrate and orthophosphate concentrations in these wells has been
6.1 mg/l and 0.045 mg/1, respectively. This contrasts with average nitrate concentrations
from the three on-site monitoring wells installed by Terracon (1998) of 2.02 mg/l. These
same Terracon monitoring wells also contained an average of 2.12 mg/l ammonia.

Primrose Subdivision

The Primrose Subdivision is located in the NE ' of the SE 4 of Section 14, Township
3N and Range 1W. The subdivision is bordered on the south by Interstate 84, on the east
by Linder Road and a sewered subdivision, on the north by minor residential
development and a school, and on the west by agricultural land (Figure 3). The
subdivision contains 71 lots on approximately 80 acres, for an average lot size of about 1
acre. The subdivision was platted in 1978 and is fully built out.

Wells are generally relatively shallow in depth (50-80 feet below ground surface) and
completed with solid casing to within 5-10 feet of the total depth of the well, with no
screened sections. Ground water occurs in sandy Quaternary alluvial sediments
interbedded with silty fine sand and silt (Othberg and Stanford, 1992 and Othberg, 1994).
Based on well log descriptions, ground water may occur under confined/semi-confined
conditions. Multiple water-bearing zones are typically present, and water is withdrawn
from the deepest zone, typically 40-60 feet below the depth at which water was first
encountered. The degree that upper water-bearing zones are isolated from where water is
withdrawn is unknown. The depth to ground water is noted as 5-15 feet, while first water
is typically encountered at depths of 3-40 feet, indicative of variably confined conditions.

Foxtail Subdivision

The Foxtail subdivision is located in the SW 4 of the SE V4 of Section 24, Township 4N
and Range 1W. It is located south of the Boise River on West Chinden Boulevard. It is
bordered by a golf course to the west and residential/agricultural property to the north,
south, and east (Figure 4). The subdivision contains 14 lots on approximately 30 acres,
for an average lot size of about 2 acres. The subdivision was platted in 1996 and is fully
built out.

Ground water occurs in ancestral Boise River terrace gravels, sands, and clays that are
mapped as part of the Whitney Terrace (Othberg and Stanford, 1992 and Othberg, 1994).
Ground water is first encountered at depths of 10-40 feet, with static water levels ranging
from 20-50 feet, indicating generally unconfined conditions. Wells are generally
completed to depths of 100-200 feet. Typical completions include casing to depth with a
short screened interval (10 feet) at the bottom of the well.

Chisum Valley Subdivision

The Chisum Valley subdivision is located in the SW V4 of the SE Y4 of Section 2,
Township 2N and Range 1W. It is north of Columbia Road and west of Linder Road on
the southern margin of the Treasure Valley. It is bordered by residential development to
the south and agricultural land to the north, west, and east (Figure 5). The subdivision



contains 30 lots on approximately 47 acres, for an average lot size of about 1.5 acres. The
subdivision was platted in 1998 and is fully built out.

Ground water occurs in alternating sandy/clayey alluvial sediments underlying basalts of
the Indian Creek rock unit (Othberg and Stanford, 1992 and Othberg, 1994). Ground
water is typically encountered at depths of 50-150 feet, with static water levels ranging
from 60-100 feet under variably confined conditions. Wells are completed to depths of
200 feet or more as either open-hole or with a screened interval in a deeper sand layer.

Prior Nutrient-Pathogen (NP) Investigations

The NP evaluations completed for the selected sites are not equivalent to the evaluations
typically performed under the current guidance. The Primrose subdivision, given its age
(late 1970s), did not have an NP evaluation completed prior to development. The NP
evaluation performed for the Foxtail subdivision (Terracon, 1996) consisted of
installation of monitoring wells, performance of aquifer tests, and limited water quality
sampling. This information was combined to provide a general evaluation of site
conditions and the potential for ground water impacts. The NP evaluation performed for
the Chisum Valley subdivision (Terracon, 1998) consisted of installation of monitoring
wells, performance of aquifer tests, ground water sampling, and modeling of impacts
from one drainfield. In order to provide consistent comparisons to the field data, a
screening level evaluation using the DEQ mass balance spreadsheet was completed for
each subdivision.

In addition, for the Primrose subdivision, a more detailed NP evaluation using the
Horizontal Planar Source (HPS) model (Galya, 1987) was performed. The HPS model
accommodates multiple sources, incorporates three-dimensional dispersion, and makes
predictions of concentration at any number of locations for any specified depth below the
water table. For this simulation, the drainfield for each lot in the subdivision, including its
approximate location in the subdivision, was treated as an individual source. The
direction of ground water flow was assumed to be to the west-northwest. Nitrate
concentrations were predicted at 28 locations along the western and northern
downgradient boundary of the subdivision. Locations were equally spaced at 100 foot
intervals along the boundary. At each location, concentrations were predicted at the water
table and at 15 and 50 foot depths below the water table.
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Figure 4. Location of Lots with Wells Sampled 1n the Foxtail Subdivision




Figure 5. Location of Lots with Wells Sampled in the Chisum Valley Subdivision
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Results

The results of chemical analyses for the three sites are provided in Table 1. The results of
field measurements taken during well sampling are provided in Table 2.

For all samples in all subdivisions, the analytical results for caffeine and MBAS
(surfactants) were below reporting limits (0.05 pg/l and 0.025 mg/l, respectively).
Ammonia-N was detected above the reporting limit of 0.030 mg/l in only one well, in the
Primrose subdivision. Detections of total coliform (greater than one colony forming unit)
were noted in six wells (P1, P6-P10), all in the Primrose subdivision (see Figure 3).
Following receipt of these microbiological results, these six wells were resampled on
August 24, 2005 for total coliform, E. coli, and nitrate. These resample results are
presented in Table 3. Resample results indicated generally lower total coliform detections
than in the previous sampling event and no E. coli detections. Nitrate levels showed no
particular trend, with concentrations in some wells higher and others lower than
measured in the previous event.

For the remaining constituents analyzed (total P, Cl, nitrate, and 8'°N), Figure 6 presents
box and whisker diagrams that compare their general statistical characteristics by
subdivision.

Measured ground water nitrate concentrations and 8'°N isotope ratios for each
subdivision are presented in Figures 7-9. Nitrate concentrations did not appear to be
elevated compared to estimated background concentrations. The highest measured nitrate
concentration, 6.24 mg/l, was found in well C5 in the Chisum Valley subdivision, which
also had the highest mean nitrate concentration of all three sites. Nitrate concentrations in
the Foxtail subdivision occurred in a distinct pattern, with very low values located in the
southwestern half (lots F1, F4, and F5; see Figure 8) and uniformly higher values in the
northeastern half (lots F2, F3, and F6). Nitrate concentrations in the other subdivisions
did not follow any clear pattern. For example, in the Primrose subdivision, the two wells
that were seemingly in the most upgradient locations (P2 and P4; see Figure 7) had the
highest and some of the lowest nitrate concentrations measured. Only average nitrate
concentrations (3.4 mg/l) were measured in the most downgradient well, P1.

Chloride concentrations showed large variability, but in general, mean concentrations
across subdivisions were similarly low, with values of 8.1, 8.49, and 10.67 mg/I for the
Primrose, Foxtail, and Chisum Valley subdivisions, respectively.

Constituents that showed the greatest variation between subdivisions were total P and
8'°N. The mean total P concentration in Primrose wells, 0.134 mg/l, was 4-8 times higher
than the mean value found in the other subdivisions, as well as in ground water
upgradient of Primrose itself.
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Mean §'"°N values continually increased from Chisum Valley to Foxtail to Primrose. The
mean 8'°N for the Primrose subdivision was 7.5%o. The highest value of 9.33 for all
samples also occurred in Primrose. The 3'°N values from the Primrose subdivision are at
the upper end of values considered typical of soil nitrogen sources and at the lower end of
values for animal waste (Wilcox et al., 2005). Figure 7 illustrates the relationship
between nitrate and 8'°N for the sampled wells. Figure 10 shows that as nitrates increase,
8'°N also increases in the Primrose subdivision. No clear relationship was seen, however,
in the other two subdivisions. The nitrate- '°N relationship in the Primrose subdivision
indicates human or animal waste sources as the primary source for the nitrate found in
ground water beneath the subdivision.

Field parameter measurements (Table 2) indicate that the pH is significantly lower in
ground water at the Primrose subdivision (pH 7.0) than at Foxtail (pH 7.5) and Chisum
Valley (pH 7.6). This may be indicative of the acidifying effect of nitrification of
wastewater effluent from the higher density of drainfields in this subdivision. Oxidation
reduction potential (ORP) values were typically positive, and dissolved oxygen values
were elevated in measurements taken at the Foxtail and Chisum Valley subdivisions and
at one site in the Primrose subdivision. This indicates that ground water at all sites is
generally oxic.

Nutrient-Pathogen (NP) Predictions

DEQ mass balance spreadsheet results for the three subdivisions are presented in Figures
11-13. The second box down on the right-hand side of each spreadsheet contains the
average nitrate concentration for each subdivision. Based on the predicted results of the
analyses, it is estimated that nitrate impacts from all three subdivisions, as measured by
the average nitrate concentration in the upper 30 feet of the water column at the property
boundary, would exceed the concentration guideline for non-degradation used in the NP
guidance (IDEQ, 2002) of 1.0 mg/I plus background. The Chisum Valley subdivision
exceeded this guideline by the greatest amount. This is likely due to the combination of a
moderate drainfield density and low aquifer hydraulic conductivity. The predicted value
for this subdivision also differed from the average measured nitrate value by the largest
amount of any of the sites (22.3 mg/l predicted vs. 4.4 mg/l measured).

The next largest exceedance was found for the Primrose subdivision (4.1 mg/l over the
suggested criteria). Hydraulic conductivity can provide a significant degree of dilution of
nutrients, and the hydraulic conductivity value used for the Primrose subdivision was the
highest of the three study sites. However, the shape of the subdivision, its orientation
with respect to the direction of ground water flow, and higher drainfield density likely
reduce the dilution of nutrients by stacking drainfields along ground water flowpaths and
concentrating, rather than spreading out, their effluent.

Results of the more detailed modeling of nitrogen impacts in the Primrose subdivision
using the HPS model are provided in Table 4 and Appendix B. Table 4 shows the
predicted increases in nitrogen concentrations, assuming a background concentration of
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0.0 mg/1, at selected depths at 28 locations along the downgradient subdivision boundary
(see Figure 14 for reference). Locations are numbered in increasing order beginning with
Location 1 at the southwestern corner, increasing to Location 12 at the northwest corner,
and finishing with Location 28, which is three-quarters of the distance east along the
northern boundary. Appendix B provides a copy of the output from the model simulation.

The highest concentration increases were predicted in the northwestern corner of the
subdivision (Locations 10-12), corresponding to the downgradient points that reflect the
impacts from the greatest number of upgradient sources. Throughout the 28 locations,
nitrogen concentrations at the water table are more variable than those at depth. This is a
function of two variables: the proximity of any given prediction point to a particular
upgradient drainfield source, and the degree to which dispersive spreading tends to
integrate impacts from multiple sources.

If the nitrate concentration increases predicted by the HPS model at 15 feet are used as an
average for the 0-30 foot depth interval and averaged over all 28 locations, the predicted
nitrate increase of 5.1 mg/l, when added to the assumed background concentration of 3.2
mg/l, equals the same 8.3 mg/l value that was calculated as the average concentration
over a 30 foot depth interval in the DEQ mass balance spreadsheet. While the mass
balance spreadsheet does not provide detailed locational concentration predictions and
may thus underestimate maximum concentrations, this comparison provides some
support to its use as a screening tool, provided the appropriate input parameter values are
used.

The predicted nitrate concentration increases at 50 feet below the water table for the area
in the extreme northwest downgradient (Locations 10-12) averaged about 1.0 mg/I. If this
value is added to the assumed background concentration of 3.2 mg/l, it results in a
predicted nitrate concentration of 4.2 mg/l. This value is more in line with actual nitrate
concentrations measured in wells from this subdivision.
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Table 1. Selected Ground Water Chemical Concentrations for Wells in the Primrose, Chisum Valley, and Foxtail Subdivisions

Total NO2+NO3- Total
Coliform Caffeine MBAS(2) TDS (3) Chloride | Ammonia as N (4) Phosphorus 15N (%o)

Sample 1D Date (count) (ug/h (1) (mg/1) (mg/1) (mg/1) N (mg/1) (mg/1) (mg/1) (5)

Primrose
05-P1 2-Jun-2005 | >200 <0.05 <0.0250 346 17.70 <0.030 341 0.081 9.33
05-P2 2-Jun-2005 <1 <0.05 <0.0250 351 6.50 <0.030 5.86 0.104
05-P3 2-Jun-2005 <1 <0.05 <0.0250 276 5.49 <0.030 2.81 0.071 7.82
05-P4 2-Jun-2005 <1 <0.05 <0.0250 284 5.66 <0.030 2.22 0.042 8.1
05-P5 2-Jun-2005 <1 <0.05 <0.0250 353 11.00 <0.030 4.09 0.283 7.92
05-P6 2-Jun-2005 62 <0.05 <0.0250 292 9.00 <0.030 4.01 0.169 7.33
05-P7 2-Jun-2005 | >200 <0.05 <0.0250 281 3.46 <0.030 1.80 0.093
05-P8 2-Jun-2005 32 <0.05 <0.0250 298 3.38 0.07 1.51 0.134 5.68
05-P8-QA 2-Jun-2005 29 5.88
05-P9 2-Jun-2005 4 <0.05 <0.0250 388 13.00 <0.030 549 0.259 7.92
05-P10 8-Jun-2005 1 <0.05 <0.0250 339 5.79 <0.030 245 0.100 5.93
Mean 321 8.10 3.37 0.134 7.50
Chisum Valley
05-C1 8-Jun-2005 <1 <0.05 <0.0250 274 2.89 <0.030 4.33 0.020 3.51
05-C2 8-Jun-2005 <1 <0.05 <0.0250 391 6.51 <0.030 5.07 0.010 5.38
05-C3 8-Jun-2005 <1 <0.05 <0.0250 445 16.20 <0.030 5.00 0.020 5.71
05-C4 8-Jun-2005 <1 <0.05 <0.0250 396 10.90 <0.030 3.09 0.010 5.1
05-C5 8-Jun-2005 <1 <0.0250 483 12.70 <0.030 6.24 0.020 6.03
05-C6 8-Jun-2005 <1 <0.05 <0.0250 402 16.90 <0.030 3.12 0.010 5.83
05-C6-QA 8-Jun-2005 <1 <0.05 <0.0250 409 17.00 <0.030 3.09 0.010 5.88
05-C7 8-Jun-2005 <1 <0.05 <0.0250 415 14.90 <0.030 3.93 0.020 6.56
05-C8 8-Jun-2005 <1 <0.05 <0.0250 418 4.35 <0.030 443 0.020 4.65
Mean 403 10.67 4.40 0.016 5.35

Foxtail

05-F1 9-Jun-2005 <1 <0.05 <0.0250 220 10.40 <0.030 0.43 0.070
05-F2 9-Jun-2005 <1 <0.05 <0.0250 328 8.65 <0.030 3.70 0.020 6.85
05-F3 9-Jun-2005 <1 <0.05 <0.0250 367 8.71 <0.030 3.68 0.010 6.72
05-F4 9-Jun-2005 <1 <0.05 <0.0250 194 13.20 <0.030 0.44 0.070
05-F5 9-Jun-2005 <1 <0.05 <0.0250 192 5.36 <0.030 0.95 0.010 8.48
05-F5-QA 9-Jun-2005 <1 <0.05 <0.0250 191 5.37 <0.030 0.93 0.010
05-F6 9-Jun-2005 <1 <0.05 <0.0250 198 4.62 <0.030 3.92 0.020 4.89
Mean 250 8.49 2.19 0.033 6.74

Column Heading Notes: (1) micrograms per liter, (2) Methylene Blue Active Substances, (3) Total Dissolved Solids, (4) Nitrate + Nitrite Nitrogen, (5) per mil.
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Table 2. Selected Ground Water Field Parameters for Wells in the Primrose, Chisum

Valley, and Foxtail Subdivisions

Specific Oxidation-Reduction Dissolved
Conductance Potential (ORP) Temperature Oxygen
Sample ID pH (umhos/cm) (millivolts) (degrees C) (mg/1)
Primrose

05-P1 6.29 682 13.9
05-P2 7.03 627 14.2
05-P3 7.16 485 14.4
05-P4 6.99 539 13.2
05-P5 7.17 655 13.9
05-P6 7.00 584 13.8
05-P7 7.51 495 14.8
05-P8 7.02 483 14.1
05-P9 6.99 706 13.7
05-P10 6.81 539 104 14.3 6.01
Mean 7.00 580 14.0

Chisum

Valley
05-Cl1 7.48 447 128 14.9 5.7
05-C2 7.45 636 80 14 3.32
05-C3 7.69 105 13.9
05-C4 7.79 674 42 14.6 6.6
05-C5 7.78 741 100 14 6.32
05-C6 7.71 657 89 13.9 6.29
05-C7 7.59 711 123 14.9 6.66
05-C8 7.58 659 125 14.3 5.65
Mean 7.63 646 14.3

Foxtail
05-F1 7.73 313 615 18 5.95
05-F2 7.53 605 242 13.5
05-F3 7.38 603 195 15.8
05-F4 7.41 332 663 16.3
05-F5 7.84 340 236 14.8
05-F6 7.51 381 195 13.6
Mean 7.57 429 15.3

Table 3. Results of Resampling Selected Wells in Primrose Subdivision on August 24, 2005

Total Nitrate + Nitrite
Coliform E. Coli Nitrogen

Sample ID Date (count) (count) (NO2+NO3-N) (mg/L)
Primrose

05-P1 24-Aug-2005 1 <1 3.40

05-P6 24-Aug-2005 3.1 <1 3.81

05-P7 24-Aug-2005 42 <1 2.58

05-P8 24-Aug-2005 6.1 <1 4.00

05-P9 24-Aug-2005 <1 <1 4.82

05-P10 24-Aug-2005 <1 <1 2.22
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Figure 6. Box and Whisker Diagrams for Total Phosphorus (P), Chloride (Cl), Nitrate + Nitrite Nitrogen (NO2+NQO3-N), and
8"°N in Ground Water at the Primrose, Foxtail, and Chisum Valley Subdivisions
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Figure 7. Measured Groundwater Nitrate Concentrations and N15 Stable Isotope
Ratios in Wells Sampled in the Primrose Subdivision
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Figure 8. Measured Ground Water Nitrate Concentrations and N15 Stable Isotope
Ratios in Wells Sampled in the Foxtail Subdivision
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Figure 9. Measured Ground Water Nitrate Concentrations and N15 Stable [sotope Ratios
in Wells Sampled in the Chisum Valley Subdivision
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Figure 10. Relationship of Ground Water Nitrate-Nitrogen and 5"°N in the Primrose, Chisum Valley, and Foxtail Subdivisions
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Figure 11. Nutrient-Pathogen (NP) Evaluation Qutput of IDEQ Mass Balance Spreadsheet for Primrose Subdivision

5l onsiten v 1.6_Primrose

A, B C D F €] H
~
1 [IDEQ LEVEL T NUTRIENT-PATHOGEN EVALUATION NITROGEN MASS-BALANCE SPREADSHEET V.16 2412006
2 |Thiz spreadsheet i= bazed onthe mass balance approach documented in; 1985 Bauman, B.J. and W.M. Schaefer Estimating Ground-Water Guality Impacts From On-Site Sevvage Treatment Systems.
3 |In Proceedings of Sth Nodhwest On-Site Wastewater Treatment Shotcourse September 10-11 1985, University of Waszhington, Seattle WA Pages 23-41 . See Instructions for Use below
s [INPUT OUTPUT
E [Water Budget Input Value  Default Yalue Yearhy Water Budget Yolume (m°} % of Total
7 |Hydraulic Conductivity (ftiday) 107 .000 Site-specific Ground Yater 2.02E+035 a1
§ |Hydraulic Gradient 0.0032 Shte-specific Eflluent 2 84E+04 12.4
9 |Mixing Zone Thickness (ft) 30 15 Provide Justification ||Recharge E.01E+03 25
10 [Aguiter Width Perpendicular to Flovy (1) 1800 Site-specific Total Water Yolume 2. ITE+DS
11 |
12 |Parcel Area (acres) g2 Site-specific
13 |Percert of Parcel That Iz Impervious (Percert) 5 Shte-specific Point of Compliance Hitrate Concentration Goal () 4.2
14 |Mumber of Homes in Parcel 7.0 Shte-specific
15 |Septic Tank Effluent (gallonz/dmhome) 300 300 Default Avg. Downgradient Hitrate Concentration in GW (mg/) 8.3
16
17 |Matural Recharge rate (inchesiyvr) 0.5 Site-specific
18
189 |Hitrogen Budget (all concentrations represent nitrate nitrogen) Yearly Hitrogen Budget Mass (mag) % of Total
20 |Upgradient Ground Water Concertration (mgil) 320 Site-specific Backaround GV Mitrate Mass B 46E+05 327
21 |Septic Tank Effluent Concentration (mad) 45.0 45.0 Default Septic Tank Effluent Mitrate Mass 1.32E+08 G7.1
22 |Mitrate in Matural Recharge (mgl) 06 06 Default Recharge Mitrate Mass 3 BOE+06 0.2
23 Total Hitrate Mass 1.97E+09
24
26 |Comments SITE INFORMATION
]| Coremets; can b placad inithis srea Primrose Subdivision-HP Validation Study Hife (o
25 Development Wide Analysis Parcel ldentification
29 6102006 Date
30 Bruce Wicherski Prepared By
3 Dizclaimer: Considerable care was exercised in developing this software.
%8 Howwever, the ldaho Department of Environimertal Quality makes no warranty
&5 regarding its accuracy and shall nat be held lisble for any damages resulting from
34 its Lse.
35
| 36 | i
4 4 v ]y Calculation § Instructions for Use € ¥
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Figure 12. Nutrient-Pathogen (NP) Evaluation OQutput of IDEQ Mass Balance Spreadsheet for Foxtail Subdivision

5l onsiten v 1 .6 Foxtail

A B © 8] F [£] H
S
1 {DEQ LEVEL T NUTRIENT-FATHOGEN EVALUATION NITROGEN MASS-BALANCE SPREADSHEET V.16 24172006
2 |This spreadshest iz based on the mass balance approach documented in: 1935 Bauman, B.J. and WM. Schaefer Ezstimating Ground-Water Quality Iimpacts From On-Site Sevvage Treatment Systems.
3 |In Procesdings of Sth Northwwest On-Site Wastewster Trestment Shortcourse September 10-11, 1985, University of Washington, Sesttle WA, Pages 23-41. See Ingtructions for Use belowy.
s [INPUT OuUTPUT
E [Water Budget Input Yalue  Default Walue Yearhy Water Budget Yolume (m°} % of Total
7 |Hydraulic Conductivity (ftiday) 57.500 Site-zpecific Ground Yister 1 25E+05 937
3 |Hydraulic Gradient 0.004 Site-zpecific Eflluert 5 22E+03 4.6
9 |Mixing Zone Thickness () 30 15 Provide Justification ||Recharge 2 27VE+03 17
10 [Aquiter Width Perpendicular to Flow () 1756 Site-specific Total Water Yolume 1.34E+05
11
12 |Parcel Area (acres) il Site-zpecific
13 |Percent of Parcel That | Impervious (Percent) a Site-specific Point of Compliance Hitrate Concentration Goal (mgi) 4.1
14 |Mumber of Homes in Parcel 150 Site-zpecific
15 |Septic Tank Effluert [gallonzidhome) 300 300 Default Avg. Downgradient Hitrate Concentration in GW (mg/) 5.0
16
17 |Matural Recharge rate (inchesive) 05 Site-zpecific
18
19 |Hitrogen Budget (all concentrations represent nitrate nitrogen) Yearhy Hitrogen Budget Mass (mg) % of Total
20 Upgradient Ground Water Concentration (mogi) 310 Site-zpecific Background G Mitrate Mass 3.89E+05 55.0
21 |Septic Tank Effluent Concentration (mgil) 450 45.0 Default Septic Tank Effluent Mitrate Mass 2 S0E+05 415
22 |Mitrate in Matural Recharge (mg) 08 0.6 Default Fecharge Nitrate Mazss 1. 36E+08 0z
23 Total Hitrate Mass 6.70E+D8
24
26 |Comments SITE INFORMATION
o7 [Commerts can be placed in this area Foxtail Subdivision-HP Validation Study Site Hame
25 Development Wide Analysis Parcel Identification
29 6/10:2006 Date
30 Bruce Wicherski Prepared By
3 Dizclaimer: Considerable care was exercised in developing this software.
5@ Howvever, the ldaho Department of Environmental Guality makes no warranty
S5 regarding itz accuracy and shall nat be held liskle for any damages resulting from
34 its Lse.
35
| 35 | v
4 4 » wlCalculation { Instructions for Use € Sl
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Figure 13. Nutrient-Pathogen (NP) Evaluation Output of IDEQ Mass Balance Spreadsheet for Chisum Valley Subdivision

i onsiten v 1.6_Chisum Valley

A B C O F G H 1
S
|1 |IDEQ LEVEL 1 NUTRIENT-PATHOGEN EVALUATION NITROGEN MASS-BALANCE SPREADSHEET V.16 21112006
| 2 [This spreadsheet iz hased on the mas= balance approach documented in: 1985 Bauman, B.J. and YW, Schaefer Estimating Ground-yvater Guality Impacts From On-Site Sewaoe Treatment Systems.
3 |In Proceedings of Sth Northwest On-Site Wasteweater Trestment Shorcourse September 10-11, 1985, University of Washington, Seaftle W, Pages 23-41. See Instructions for Use below.
s [INPUT OUTPUT
| 6 [water Budget Input Yalue Default Value ¥early Water Budget Volume (m°} % of Total
| 7 |Hydraulic Conductivity (ftidsy) £.700 Site-zpecific Ground Yater 1.15E+04 423
| 8 [Hydraulic Gradient 0.003 Site-specific Efliuert 1.24E+04 436
| 9 [Mixing Zone Thickness (ft) 30 15 Provide Justification [[Recharge 3.30E+03 121
10 [Aguifer Wickh Perpendicular to Flow {ft) 1546 Site-zpecific Total Water Volume 2.T2E+04
11
|12 |Parcel Area (acres) 45 Site-zpecific
|13 |Percent of Parcel That s Impervious (Percent) 5 Site-specific Point of Compliance Hitrate Concentration Goal (mg) 5.0
|14 |Mumber of Homes in Parcel 300 Site-specific
|13 |Septic Tank Effluent (gallonsidhome) 300 300 Default Avg. Downgradient Hitrate Concentration in GW (mg) 223
16
17 [Matural Recharoe rate (inchesdyr) 0.a Site-zpecific
18
|19 [Mitrogen Budget (al concentrations represent nitrate nitrogen) Yearly Hitrogen Budget Mass (mq) % of Total
20 |Uporadient Ground Yater Concentration (mad) 400 Site-zpecific Background GW Nitrate Mazs 4 B1E+07 7.6
|21 |Septic Tank Effluent Concentration (mod) 450 450 Default =eptic Tank Effluent Nitrate Mass 5.G0E+03 921
| 22 |Mitrate in Matural Recharoe (mo) 0.6 L] Default Recharge Mirate Mazs 1.98E+06 0.3
23 Total Hitrate Mass 6.08E+08
24
2 |Comments SITE INFORMATION
27 [[Femments can he placed in this ares Chisumn Valley Subdivision-HP Validation Study  [Site Hame
25 Parcel Identification
2 §40i2006 Date
30 Bruce Wicherski Prepared By
7 Disclaimer: Congiderable care was exercised in developing this software.
37 Howveever, the [daho Department of Environmertal Quality makes no warranty
33 regarding itz accuracy and shal not be held liable for any damages resulting from
34 arts Lge.
35 |
| 36 | v
W 4 » » ' Calculation ¢ Instructions for Uss [ ¢ Al
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Table 4. Summary of Horizontal Planar Source (HPS) Model Predicted Increases in Ground Water Nitrate Concentrations (mg/l)
for Selected Locations and Depths Along the Downgradient Boundary of the Primrose Subdivision
Location Numbers are referenced to sites in Figure 14.

Predicted Nitrate Concentration Increase (mg/1)
Location Number Water Table (WT) 15 Feet Below WT 50 Feet Below WT

1 14.8 0.3

2 5.4 2.0

3 3.6 22

4 6.7 3.3

5 1.7 1.3

6 16.9 3.6

7 4.1 3.3

8 3.8 2.8

9 6.3 34
10 21.5 6.7 0.8
11 124 9.2 1.0
12 26.2 8.3 1.1
13 10.0 7.8 1.0
14 9.8 7.6 1.0
15 9.5 7.4 0.9
16 9.3 7.2 0.8
17 9.0 6.9 0.7
18 8.6 6.6
19 8.2 6.2
20 7.6 5.8
21 7.3 5.5
22 7.3 5.5
23 7.4 5.6
24 7.8 59
25 8.0 5.9
26 7.2 5.4
27 6.0 44
28 4.1 2.9




Figure 14. Location of Nitrate Concentration Prediction Points and Predicted Concentrations
in H0r1zontal Planar Source (HPS) Model for Prlmrose Subdivision

lot location.

" 7S Model Locatians e —
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Discussion

The results of ground water sampling of the domestic wells in these three subdivisions
indicate clear impacts from on-site wastewater activities in only the Primrose subdivision.
The detection of total coliform bacteria in six of the 10 wells sampled from the Primrose
subdivision, combined with the significantly elevated total P concentrations and §'°N
values (which are in the lower end of the range that has been observed for human and
animal waste sources) demonstrate the impact of the higher density and longer period of
use of on-site wastewater systems. Clearly, the presence of total coliform and elevated
total P and 8'°N show that subsurface conditions at this subdivision are adequate to allow
their detection in the wells that were sampled. It also poses a question as to why elevated
levels of constituents such as nitrate were not detected. Definitive data were not gathered
during the study to allow an assessment of oxidation-reduction conditions or
organic/inorganic carbon concentrations in the aquifer. The fact that ammonia was
detected in only one of the wells sampled, combined with elevated dissolved oxygen and
positive oxidation—-reduction potential measurements, may indicate that aquifer
conditions are generally oxic and that the potential for denitrification in the aquifer is
low. However, this would still not rule out the possibility of vadose zone denitrification
of nitrate below the drainfield and above the water table.

The lack of measurable impacts in the other subdivisions studied may be attributable to a
variety of factors. Both subdivisions have lower densities of drainfields, and the time
since full build out of the subdivision has been much shorter than at Primrose. Therefore,
the transport time for leaching has been less and may not have been long enough for
constituents to reach ground water and for steady-state conditions to be achieved. In
addition, the mass loading of nutrients and pathogens to the subsurface is lower. Finally,
another significant factor may be the lack of representative monitoring points. The
construction of the wells in the Foxtail and Chisum Valley subdivisions are such that
uppermost, first-encountered water is being cased out and/or water is being withdrawn
primarily from screened intervals at depths of 50-120 feet below the level of the water
table. As a result, well sampling does not intercept the most impacted ground water that
is located in the upper fifteen to thirty feet of the water column.

Measured concentrations of nitrate were in all cases lower than average concentrations
predicted by modeling. The intent of the NP evaluation is to evaluate the potential
impacts from a proposed development on the uppermost, first-encountered ground water.
Predicted impacts typically reflect average conditions in the upper 15-30 feet of the water
column. These water column depths are based on modeling exercises using reasonable
values of aquifer dispersivity and detailed field studies of plumes associated with
wastewater discharges (DEQ, 2002). The use of mixing zone thickness values that are
larger than this is not defensible unless transport distances are very large (on the order of
thousands of feet) or other factors exist to spread contamination, such as aquifer
heterogeneity or well pumping combined with certain types of well construction.

26



Conclusions

The following are some of the conclusions that can be drawn from this comparison of
measured and predicted nutrient concentrations in ground water at three subdivisions
employing onsite wastewater disposal in the Treasure Valley:

e Measurable impacts on ground water quality could only be identified in one of the
three subdivisions evaluated. This subdivision has the highest drainfield density and
has been fully built out for the longest period of time of all the subdivisions studied.

e Difficulties in quantifying impacts can be attributed to a variety of factors, which
include uncertainty as to true background or baseline conditions, vadose zone
stratigraphy, and domestic well construction techniques. Alternating layers of coarse
and fine sediments, which occur at all the study sites, potentially lengthen flow paths
for nutrients, create long vadose zone and aquifer travel times, and lengthen the time
before steady state conditions are achieved. Domestic well construction techniques
that case out prevent the sampling of potentially higher chemical concentrations at the
water table.

e Predicted ground water nitrate concentrations exceeded measured nitrate
concentrations at all subdivisions. The same factors that complicate quantification of
impacts may also explain the discrepancies seen between predicted and measured
concentrations. When model predictions were adjusted to account for the ground
water depth sampled by domestic wells at the Primrose subdivision, predictions more
closely matched measured values. In addition, attenuation processes in the vadose
zone below the drainfields, such as denitrification, may be acting to reduce nitrate
concentrations. However, general aquifer conditions at the three subdivisions did not
appear to be conducive to promoting attenuation by denitrification in the saturated
zone.

e Future validation studies should include installation and sampling of dedicated
monitoring wells constructed so as to allow sampling of the uppermost portion of the
aquifer.
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Appendix A

Available Well Logs for NP Validation Study Sample Locations
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Primrose Subdivision Well Logs
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Site P1

USE TYPEWRITER OR
BALL POINT PEN

State of Idaho )
Department of Water Administration j

WELL DRILLER’S REPORT

State law requires that this report be filed with the State Reclamation Engineer
within 30 days after completion or abandonment of the well.

1. WELL OWNER

7. WATER LEVEL e

e 1o
Static water level _ﬁ feet below land suriaéé‘”’-?r‘g-.m.

" g
vineMSE Lopbkay CousT,
W Flowing? [0 Yes E-HT  G.P.M. flow ___

Address_¥ & M 4& / — Temperature ______° F. Quality
Artesian closed-in pressure P
Owner’s Permit No, Controlled by O Valve O Cap 0 Plug
2. NATURE OF WORK 8. WELL TEST DATA
Tew well U Deepened [ Replacement O Pump ailer 0 Other
Discharge G.P.M, Draw Down Hours Pumped
0 Abandoned (describe method of abandoning) g -z D =
A 7 -

3. PROPOSED USE

ﬂ'ﬁ:maﬂk‘. O Irrigation O Test

O Municipal O Industrial O Stock Diam. | From | To

9. LITHOLOGIC LOG

Hale Depth

Ll

METHOD DRILLED

ﬁ,C;hIe ] Rotory 0O Dug

52

rama

AP
:
}

5. WELL CONSTRUCTION

Total depth _gLfeet

Diameter of hole .%_inchas
Casing schedule: teel O Concrete

O Other %: “%r

N
) 3
: _
]
\ I
NaLNE

a7 | s A}/
rul 22 |ty PAND

Placed from feet to

Gravel packed? [ Yes [@-MB Size of gravel

Thicknass Diameter From To
5D inches & inches —Hide. feet P5HNenr
inches inches feet feet
e inches inches feet feet
inches inches ___ feet ____ feet
inches inches feet feet
Was a packer or seal used? O Yes 8No
Perforated? O Yes EMo
How perforated? [ Factory [ Knife O Torch
Size of perforation inches by inches
Number From To
perf feet feet ]
—— _ perf feet feet
perfi feet feet
Well screen installed? O Yes @G T
Manufacturer’s name ;
Type MedelNeo.
Diameter __Slot size ___ Set from feet 10 feet | T
Diameter __ Slot size___ Set from feet to feet

feet

Surfaceseal? B*¥as O No Towhat depth Budf _feet

o Ol

Material used inseal O Cementgrout  IB=PUddling clay
6. LOCATION OF WELL
Sketch map location must agree with written location. 10.

Work started Mfinim l2-2+)/

11. DRILLER’S CERTIFICATION

true to the best of my knowledge.

et

G
Gn:mtvﬂ . M-r

This well was drilled under my supervision and this report is
I

W AKSE psec (o 7.3 nma_ | __gw

E~ANYy SN Nirer -
v S 2/2. ©
Driller's or Firm's Name [ 4 Number
mmz_@__xé_i_mm_
Q%%ﬂnALLBéQ:gL_£EQ;ZtL_

USE ADDITIONAL SHEETS IF NECESSARY

FORWARD THE WHITE, BLUE, AND PINK COPIES TO THE DEPARTMENT
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Site P3

State of Idaho
U-S: “TL\LP:(\;:?EENOR Department of Water Administration . R
WELL DRILLER'S REPORT i i
State law requires that this report be filed with the State Reclamation Engineer ;
within 30 days after completion or abandonment of the well. ¥
1. WELL OWNER 7. WATER LEVEL ERCISATI
4y g,
Name ﬁbjﬂ LY 6)}’@ (S)ﬂﬁ._:__. Static water level_L feet below land surface )
. :‘ “w o Flowing? [ Yes A GPM.flow_
Address ?Q Q_E/;?? - ‘(’f“fé M Temperature °F. Quality
i’ Artesian closed-in pressure p.s.i.
Owner's Permit No, Controlled by () Valve 0 Cap O Plug
2. NATURE OF WORK 8. WELL TEST DATA
ENewwell O Deepened O Replacement O Pump 2 Gaiter 0 Other
Discharge G.P.M. Draw Down Hours Pumped
O Abandoned {describe method of abandoning) WA T F
3. PROPOSED USE
omestic O Irrigation O Test 9. LITHOLOGIC LOG 34137
Hole | _ Denth Matorial - - - Watar
O Municipal O Industrial O Stock Oiam. [ From | To ater Yeos | No
g 10 3 Brow N JoF il [=
4. METHOD DRILLED 2 |l & o Le? e =
' 20 5] | grow N (A [
ble 0 Rotory O Dug O Other ARV g‘(— ow l .1 AL (=
loles VY T ar pcy SANDY (==
5. WELL CONSTRUCTION _g Y] Glawl) CLAV [=
ne |87 pocady 8 ANDT (=
Diameter of hole _ inches Totaldepth ______ feet
Casing schedule: 0 Steel 0O Concrete
Thickness Dismeter F;
M inches inches  F - tent _’)_%ifeu
inches inches feet feet
inches inches feet feet
inches inches feet feet
inches inches feet feet
Was a packer or seal used? O Yes  pPAo
Perforated? OVYes QG
How perforated? [0 Factory (O Knife [ Torch
Size of perforation inchesby______ inches
Number From To
perforations feet feet
perforati feet feet
perforatis feet feet
Well screen installed? Oves “TNo
Manuf; er's name
Type Model No. ——
Diameter __Slot size ___ Set from feetto___ feet
Diameter ___ Slot size___ Set from feet to feet
Gravel packed? ([ Yes [L-MG Size of gravel
Placed from feet to feet
Surfaceseal? [F¥es O No Towhatdepth.®  feot |-
Material used in seal ) Cementgrout  E*Plddling clay
6. LOCATION OF WELL
Sketch map location must agree with written location, 10.
N Work started /?- t2=) 1 finis éf_ﬁ'_'z/__
. THO S .
Lot ! i : 11. DRILLER'S CERTIFICATION
oo & fr n. W T This well was drilled under my supervision and this report is
o AP R A . true to the best of my knowledge. P
¢ 3 : i Frfhle ﬁjf‘lyﬂ,h?/-v -7 (f
. Weie Prjreiw 2/
A Driller’s or Firm's Narme i Nulngcr
county___AD A "fﬁ’_ Bo¥3eé Caclh west. Dola,
ddrass
M_ﬂ%&cﬁf_.th Rt _,,%e"ﬂ/ St e S B L),
Signed By e

USE ADDITIONAL SHEETS IF NECESSARY

FORWARD THE WHITE, BLUE, AND PINK COPIES TO THE DEPARTMENT



Site P4

State of Idaho
USE TYPEWRITER OR Department of Weter Resources

L BALL POINT PEN
' WELL DRILLER'S REPORT

State law requires that this report be filed with the Director, Department of Water Resources within 30
days after the completion or abandonment of the well.

1. WELL OWNE 7. WATER LEVEL |
MName J . Sratic water level _ éfﬁet below land surface i
Flowing? 0 Yes No GPM.flow_. . __ 1 __
Address Temp ire ®F. Quality H
Artesian closed-in pressure___ ["ER
Owner's Permit No. Controlled by O Valve 0 Cap Tl Plug i
2. NATURE OF WORK 8. WELL TEST DATA ’
M«mn O Deepened O Repl O Pump 0O Bailer 25 Tther
Discharge G.P.M, Draw Down Hours Pumped
[J Abandoned {describe method of abandoning) Py 2777
3. PROPOSED USE
R onasic D wgation O Towt 01 Omer oty 19 | o101 061C LOG 105184
O municipal O Industriol [ Stock [ Woste Disposol or | Hole Doph Material e
njects Dism. | Fram | To - . , Yei | No
e Ol3 [ KA 7 :
4. METHOD DRILLED TRE-] 0 PSR
2130 |33 | Arecnd al -
O Cable X Rotory DO Dug O Other TR EIR 2] T I/ 1
S s o [T aro-no X, p
6. WELL CONSTRUCTION I3 [ 7 ' < 4 1
" 1ae D8 [ fArecirn - Klol ik~ o
Diameter of hole Q inches Total depth _/ﬁ_ieﬂ T T | A ] (Jﬂa a2l 1A
Casing schedule: ¥ Steel O Concrete ﬁ 2 H‘ﬁ N
' r?!nd; ule: ramater p . ” dd L. AT ..UC( L
— , rom of " 1102 /A8 il
inchs _ inches +_/__ feet foet |7 DOR D Booe s s
—————inches ______ inches ____ feet ___ feet| 7|, TS I = A o
J— inches R TRV 17771 S PO At o oY 97, |
inches inches feet feet [~ ] y 7] e 4
inches inch : feet feat /5] — | /3 )
| Wos casing drive shoe used ? Yo 0O MNe =t St D Gn B
Was a packer or seal used? O Yes B No
Perforated? O vYe MNo
How perforated? [0 Factory (O Knife O Torch
Size of perforation inches by inches
Number From Te =T
perforati feet feet
see oo perforations feet feet
e perforations feet feet
Well screen installed? 0 Yes Mo R ——
Manufacturer’s name - — -
Type Model No. = f ]
Diameter ___Slotsize___ Setfrom_______ festto__ feet ]
Diameter __ Slot size __ Set from feet to_ feet R
Gravel packed? [ Yes X No Size of gravel R : T
Placed from ___ . feet to feert [ * B o
s ilicu
Surfoce seal m.&m used inseal OO grout

DO Puddling clay 15 Well cuttings
Sesing procedure weed [ Swevy it [ Tewporery surfoce cowing [
Overbore 1o seal depth|

10.
6. LOCATION OF WELL 63| worksanes A;é.%zllrmimu %Al

Sketch map location must agree with written location,

o v 3 o | " e ST D I3
. A @wm LR L2253
County B’ — P 2 -z éﬂ%ﬂ-ﬂ-—&“/

I _V_/\é_t‘S_E% see. LL T3 NgR__ L fm i

USE ADDITIONAL SHEETS IF NECESSARY FORWARD THE WHITE COPY TO THE DEPARTMENT




Site P5

USE TYPEWRITE
BALL POINT PEN

State

[ e

Department of Water Administration

WELL DRILLER’S REPORT

State law requires that this report be filed with the State Reclamation Engineer
within 30 days after completion or abandonment of the well.

1. WELL OWNER

NamelTeasurs K lay Jonatructioa

Address_ e 3, dsridian, Idaho 83642

7. WATER LEVEL

Static water level T feet below land surface - .
Flowing? O Yes [ No G.P.M. flow -
T ire °F. Quality

Owner's Permit No.

Artesian closed-in pressure ______p.Si.
Controlled by [0 Valve L) Cap O Plug

2. NATURE OF WORK 8. WELL TEST DATA
O New well 2 Deepened O R 1t O Pump (¥ Bailer O Other
" Discharge G.P.M. Draw Down Hours Pumped
[ Abandoned (describe method of abandoning) 25 3t 1
3. PROPOSED USE 038302
¥) Domestic ® Irrigation O Test 9. LITHOLOGIC LOG
Hote Depth Water
O Municipal O Industrial O Stock oiam. [ From | To | Materiel Yes | No
an 0 1 Topsoil X
4. METHOD DRILLED gn i 20 | Boulders and clay £
an 23 5| Sand i@
¥ Cable O Rotory [ Dug O Other SO 351 Jde | Frown Slay x
s loz2] SL| Sand ) s
6. WELL CONSTRUCTION v 511 40| Yellow clay 1x
G | 60| 61| Course sand X
Diameter of hole __& _ inches Total depth _61 feet
Casing schedule: B Steel O Concrete
Thicknoss Diamatar From To
250 inches _ & inches L __ feet 61 feet
inches “inches feet . feet
inches inches feet _____ feet
inches inches feet feet
inches inches feet feet
Was a packer or seal used? O Yes X No
Perforated? O Yes ENo
How perforated? O Factory O Knife O Torch
Size of perforation inches by inches
Number From Te
perforations feet feet
per feet feet
. perforati feat feet
Well screen installed? O Yes 3 No
Manuf 's name
Type Model No.
Diameter __Slot size __ Set from feetto___ feet
Diameter __ Slot size ___ Set from feet to__ feet
Gravel packed? [ Yes El No Size of gravel
Placed from __ feet to feet
Surface seal? [X Yes O No To what depth 20 feet
Material used in seal [0 Cement grout Puddling clay
6. LOCATION OF WELL
Sketch map location must agree with written location. 10.
N “Work started_1/25/72 finished 1/ 27/ 72
H H
H i
Block 2 [ i M
Lot 2 : ) 11. DRILLER’S CERTIFICATION
w \( E " This well was drilled under my supervision and this report is
- SR PR T, T true to the best of my knowledge. .
PRSI s
oo™ Frank Skinner Jell Irilling 212
Driller's or Firm's Name Number
County___.2da

Y5 4 SE wse 14 T3 NYR L __FW

3t. 3. Meridian, Idaho 83542
Addren s

igned B © Date -

USE ADDITIONAL SHEETS IF NECESSARY

FORWARD THE WHI'F!:BLUE. AND PINK COPIES TO THE DEPARTMENT
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Site P6

! I State ho # 5*
USE TYPEWRITERWS . .
BALL POINT PEN Department of Water Administration / .

WELL DRILLER’S REPORT

State law requires that this report be filed with the Director, Department of Water Administration within 30
days after the completion or abandonment of the well.

1. WELL OWNER

Name W% M
i B3 Huoni il Jtiho

Owner’s Permit No.

7. WATER LEVEL

Static water level feet below land surface

Flowing? O Yes No  G.P.M. flow
Temperature °F. Quality
Artesian closed-in pressure P50,

Controlled by [0 Valve O Cap O Plug

2. NATURE OF WORK

ENewwell 0D d O Repl it

[ Abandoned {describe method of abandoning)

w

PROPOSED USE
ErGomestic 01 Irrigation 0 Test

[J Municipal I Industrial [J Stock

4. METHOD DRILLED

’;‘I’Ea';)le [l Rotory 1 Dug 0 Other

5. WELL CONSTRUCTION

Diameter of hole ;‘, inches Total depth _M_feet

Casing schedule: & Steel [0 Concrete
Thicknass iamater From To
2§ inches s L test 75 fest
inches inches feet feet
inches inches feet feet
inches inches feet feet
inches inches feet feet
Was a packer or seal used? O Yes B flo
Perforated? O Yes & No
How perforated? [0 Factory 0O Knife O Torch
Size of perforation inches by inches
Number From To
perforati feet feat
perforati feet feet
perforations feet feet
Well screen installed? 0 Yes #rio
Manufacturer’s name
Type ModelNo. ==
Diameter __ Slot size____ Set from feet to feet
Diameter___ Slot size___ Set from feet to feet

Gravel packed? [J Yes B/No Size of gravel .
Placed from feet to feet

Surface seal? &Ves O No Towhatdepth_2 £ _feet
Material used in seal  [J Cementgrout  EPuddling clay

. LOCATION OF WELL

Sketch map location must agree with written location,
rralcs I
R e _-JI_-..
P '

e
A N

L5 H H

Cou nty_ﬂzgf

8. WELL TEST DATA
0 Pump £ Bailer O Other
Discharge G.P.M, Draw Down Hours Pumped
3¢ 75~ z
Le o )
9. LITHOLOGIC LOG 041242
H Depth i Water
Diunr.t_ Frem | To L Material " Yes | No
e_| 1 2 - =
7 1 i 120 | rcrim, e lnsy b Aooesiitina ]
‘( 201790 | Lnctin e tarty =
£ D4 ? ? gy [
IS [P 2 =
10.

Work started 1= 24722 tinished | 2.~ ] . 72-

11. DRILLER'S CERTIFICATION [m:

This well was drilled under my supervision and this report is
true to the best of my knowledge.

Driller's or Firm's Name

Y. 7 Inossid e,

LJZ;—!_QE.% se lY 1.3 wirl _pw

P
Signed B Date

USE ADDITIONAL SHEETS IF NECESSARY FORWARD THE WHITE, BLUE, AND PINK COPIES TO THE DEPARTMENT
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Site P7

State of Idaho
Department of Water Administration

WELL DRILLER’S REPORT

State law requires that this report I:e hled WIth the State Reclamation Engineer

USE TYPEWRITER OR
BALL POINT PEN

within 30 days after P ar donment of the well,
T
1. WELL OWNER 7. WATER LEVEL
Name s Static water level Q feet below land surface
Flowing? [ Yes @G G.P.M, flow
Address /% J - Temperature °F. Quality
Artesian closed-in pressure _______ p.s.i.
Owner's Permit No. Controlled by [ Valve 0O Cap O Plug
2. NATURE OF WORK 8. WELL TEST DATA
&fewwel O Despened O Replacement 0O Pump STailer O Other
Discharge G.P.M, Draw Down Hours Pumped
[0 Abandoned (describe method of abandoning) I T35 i
3. PROPOSED USE .
m’gestic O Irrigation O Test 9. LITHOLOGIC LOG
Haole Depth Water
0 Municipal 3 Industrial O Stock Diam. | From | To Material Yes | No
' [a=
4. METHOD DRILLED p—
ééala D Rotory [J Dug O Other A ran
’ [
6. WELL CONSTRUCTION .@' —t
Diameter of hole (o _ inches  Total depth __S X feet
Casing schedule:  ESteel O Concrete
Thickness lsmeter ¥ To
inches 6D inches 1/ ‘E:fnt L feet
inches inches feet feet
inches inches feet feet
inches inches feet feet
inches inches feet feet
Was a packer or seal used? 0O Yes G-lo
Perforated? O Yes [AME
How perforated? 0O Factory O Knife O Torch
Size of perforation inchesby _____ inches
Number From To
perforati feet feet
perforati feat feet T
perforati feet _____ __ feet
Well screen installed? OYes [&No
Manuf 's name
Type ModelNo. __
Diameter ___Slot size ___ Set from feet 10 feet
Diameter __ Slot size___ Set from feet to feet
Gravel packed? [ Yes E’ﬁ Size of gravel _
Placed from feet 1o feet
Surfaceseal? ¥es O No Towhatdepth_/ & feet
Material used inseal [0 Cementgrout  E-Poddling clay
6. LOCATION OF WELL
Sketch map location must agree with written location, 10.
[ Wark started /= 20-I2 g y [—Le-02

DA VO
W W : _ 11. DRILLER'S GERTIFICATION
W/ ;" = E This well was drilled under my supervision and this rnport |§

Loods - trus to the bestyof owledge.

=
L 8 6 2/2

R rlllsr s of Firm's Nlme Number
County. \M
Al arm

Vﬁ,&iﬁﬁ&c 1 1. 5 nan_ | ew \_fg{wwu.a 4—jo-)2-

Signed By Date

USE ADDITIONAL SHEETS IF NECESSARY FORWARD THE WHITE, BLUE, AND PINK COPIES TO THE DEPARTMENT




Site P8

State of Idaho
USE TYPEWRITER ) P et i
BALL POINT PENDR Department of Water Administration CU s n

WELL DRILLER’S REPORT

State law requires that this report be filed with the State Reclamation Engineer
within 30 days after completion or abandonment of the well.

1. WELL OWNER 7. WATER LEVEL

Name_ JA Zaedtin s 1/4482&-1 M Static water level & feet below land surface
Kallt Flowing? [1Yes B0 G.P.M. flow
AMMSSMLM@#M; Temperature “F. Quality

Artesian closed-in pressure [LEXN
Owner's Permit No. Controlled by [0 Valve O Cap ) Plug
2. NATURE OF WORK 8. WELL TEST DATA
trflewwell O Deepened O Replacement 0 Pump @-BGiler D Other
Discharge G,P.M, Draw Down Hours Pumped
(] Abandoned (describe method of abandoning) o 70 |
3. PROPOSED USE
CHOomestic O Irrigation (3 Test 9. LITHOLOGIC LOG 31
Hol Depth Water
O Muniecipal O Industrial 0O Stock Di:-:. From | To Monarisl Yeos | No
(G 14 [T | Bl 7, p =
4. METHOD DRILLED 7 1z 1I1g |2 1
. ? Ex - 717 0 i P o
rTable O Rotory 0 Dug O Other (127152 & ST ya i
S e ) PP o
5. WELL CONSTRUCTION ARV AR/ =
r
Diameter of hole _d_ inches Total depth _ﬂ_fbet
Casing schedule: [O-Steel O Concrete
Thickness Diameter Fi o
L.50  inches __ o inches _‘Lﬂf“feel _{Lfeet
inches inches feet feet
inches inches feet feet
inches inches feet feet
inches inches feet feat
Was a packer or seal used? 0OvYes MNo
Perforated? O Yes E-No
How perforated? O Factory O Knife O Terch
Size of perforation inches by inches
Number From To
perforations feet feet
—— perforations feet feet
perforations feet feet
Well screen installed? OYes Go
Manufacturer's name
Type Model No.
Diameter __Slot size ___ Set from feet to feet
Diameter __ Slot size___ Set from feetto_______ feer

Gravel packed? [J Yes B-No Size of gravel —
Placed from feet 1o, feet T

Surfaceseal? B3-¥8s O No Towhatdepth [ P feet
Material used in seal [0 Cement grout  [S-Puddling clay

6. LOCATION OF WELL.

Sketch map location must agree with written location, 10.
N Workstarmd_g__ !é_jl"" i ‘2-/}";‘2_
ﬁa i v T
/ ..-1'.-.._-4____
. w : ! 11. DRILLER'S CERTIFICATION
fu_/)‘- /3 i P E This well was drilled under my supervision and this report is
P PN . true to the best of my knowledge, o
e & i B Arany sypinher e
P ] wie ds pt!‘éf !‘dzg A /2
: Driller’s ar Firm's Name L4 Number

County_ Ll L S
M4 %S Fuse 1 1.3 nmgr_ | fw Prgnd Ll rr ey, 2.-22-72

Signed By Date

USE ADDITIONAL SHEETS IF NECESSARY FORWARD THE WHITE, BLUE, AND PINK COPIES TO THE DEPARTMENT
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Site P9

Form 2387 STATE UF IDAHO USE TYPEWRITEN
80 DEPARTMENT OF WATER RESOURCES BALLPOINT Wl¢

WELL DRILLER'S REPORT

State law requires that this report be filed with the Dlre:w. Department of Water Resources 072118

within 30 days after the or d of the well.
1. WELL OWNEF 7. WATER LEVEL
Name % - Static water level Zﬁ feet below land surface.
Address . L3S 2 Flowing? O Yes XNo  GPM.flow -
— -2 =/0 Artesian closed-inpressure ____ p.si.
Drilling Permit Ne. GJ_; QI '9! Controlled by: [ Valve [ Cap [J Plug
Water Right Permit No. Temperature OF. Quality
Describe artesian or tamperature zones below.
2. NATURE OF WORK 8. WELL TEST DATA
ku wﬁe \v;f:lmll oo d LI Replacement O Pump O Bailler - 3Air O Other
& lameter increase
O Abandoned (d ibe abandonment pi d such as Discharge G.P.M. Pumping Level Hours Pumped
materials, plug depths, etc. in litholegic log) {/g 2
3. PROPOSED USE
PDomestic O Irrigation [ Test O Municipal 9. LITHOLOGIC LOG
O industrial O Stock [ Waste Disposal or Injection
O Other {specify type) Bore _Lepth M Water
Diam.|From| To aterial Yes|No
’ G4 Lorre b o
4. METHOD DRILLED g la 7 D oo e 2y
¢
T Rotary 2 air O Hydraulic O Reverse rotary ‘,:f ;_75 5 vt <y
‘:a >
O Cable O Dug 0 Other Y T
62l 137 | e P ey ﬂﬁa;.{
5. WELL CONSTRUCTION R % ¢3 XJ’ 4
[
Casing schedule: I Steel O Concrete DOther ____ [#5 > "3’%
Thickness finmmr From é"ﬁ’?ﬂ
2L50) inches o inches + feet ,ﬁf«t @
inches inches feet —
inches inches __ feet feet T
inches inches feet ____ feet o
<N
Was casjng drive shoe used? JR Yes O Ne
Was a packer or seal used? O Yes T®'No ] -
Perforated? O Yes No T i\ o
How perforated? [ Factory [ Knife O Torch ©J Gun = JUNZ2 4 1991
Size of perforation inches by inches
Number From To
perf i feet feet
per i feet feet
perfi ( feet feet
Well screen installed? O Yes “SiNo
Manufacturer's name
Type Model No.
Diameter Slot size Set from feet to feet
Diameter Slot size Set from feet to feet
Gravel packed? [ Yes J®No (O Size of gravel
Placed from feet to feet
Surface seal depth o2 Material used in seal: [ Cement grout
O Bentonite J#Puddlingciw 0
Sealing procedure used: O Slurry pit [ Temp. surface casing - B
¥ Overbore to seal depth
Method of joining casing: ) Threaded ;Kwad-d O Solvent
Weld 5

O Cemented batween strata

Describe access port . 10.
Work stanedm finished Mj__
8

LOCATION OF WELL g " 11. DRILLERS CERTIFICATION

Sketch map location must agree with written location.” '* .., 1/We certify that all minimum well construction standards were
’ complied with at the :ime the rig was removed,

.+ Firm Name sd S .ﬂﬂa

D d _ o | aaecb,ﬁ Yy 5
W= 1 E - - %— Addr Lo D
; 1 Lot No _glock No. = N

B - Signed by {Firm Official)

Coun &d o/ rd i and -
A [[a]

Su . i,%SecliT_.z s%’n ,& e

i Subdivision Name
1

USE ADDITIONAL SHEETS IF NECESSARY — FORWARD THE WHITE COPY TO THE DEPARTMENT



Site P10

USE TYPEWRITER OR
BALL POINT PEN

State of Idaho .
Department of Water Administration

WELL DRILLER’S REPORT

State law requires that this report be filed with the State Reclamation Engineer ! A -
within 30 days after completion or abandonment of the well, Lo /
1. WELL OWNER 7. WATER LEVEL l[_-;_ e
NameMﬁE_Y‘LL(_C’LCJ_N_SZ_,_ Static water Ievel_].L feet below land surface” o i
N Flowing? [ Yes #MNo G.P.M. flow
Address ,M Temperature______° F. Quality
Artesian closed-in pressure [ RAN
Owner's Permit No, Controlled by O Valve O Cap O Plug
2. NATURE OF WORK 8. WELL TEST DATA
Elewwell DD I O Repl O Pump ETailer O Other
Discharge G.P.M. Draw Down Hours Pumped
0 Abandoned {describe method of abandoning) 34 10 2T, 2
= - — e r
3. PROPOSED USE 34147
arﬂwstic O Irrigation O Test 9. LITHOLOGIC LOG
Hola Depth . Water
O Municipal O Industrial 0 Stock Diam. From | To : "":""'" Yeoi | No
q —
4. METHOD DRILLED f £
g [
é’ﬁe O Rotory [ Dug O Other Vd —
i .
5. WELL CONSTRUCTION { L
ri

Diameter of hole ( inches Total depth ﬂfm

Casing schedule: @ Steel 0 Concrete .
Thicknass Diameter rom Jo
L] 26% inches & inches ‘j‘ feet J’ ‘ qfeet
inches inches feat feet
inches inches feet feet
inches inches feet feet
inches inches feet __ ___ feet
Was a packer or seal used? OvYes BENo
Perforated? O Yes &TNo
How perforated? O Factory O Knife O Torch
Size of perforation inches by inches
Number From To
perforations feet feet
- perfi feet feet
perforations feet feet
Well screen installed? OVYes Brfio
Manufacturer's name
Type__.. _ ___ Model No. —
Diameter __ Slot size ___ Set from feetto_____ feer
Diameter __ Slot size ___ Set from feet to _ feet
Gravel packed? [ Yes @rNo Size of gravel ______
Placed from _ . feet to . feet

Surfaceseal? BYes O No Towhatdepth 2 & feet
Material used inseal [0 Cementgrout B Puddling clay

6. LOCATION OF WELL

Sketch map location must agree with written location.
N

Block3 _1-}”-
o7 ¢ N ::[?!

[
o 63
County._Ada

1

0. —
Work smrr.ed_s_i_-.l_ "_22_ finished M_.

11. DRILLER'S CERTIFICATION -

This well was drilled under my supervision and this report is
true to the best of my knowledge.

Frank Skinner Well Drilling P
Driller’s or Firm's Name Number

RT. 3 Meridian, Idaho

My A SB Wsee_ 14 T3 _NER_1 __gmw

ress
: =202
igned By - Date

USE ADDITIONAL SHEETS IF NECESSARY FORWARD THE WHITE, BLUE, AND PINK COPIES TO THE DEPARTMENT
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Foxtail Subdivision Well Logs
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Site F2

/
Form 2387 ~ - O{JAHO DEPARTMENT OF WATER RESOURCES Office Use Only

11/97
s ) Inspectedby
WELL DRILLER.S REPORT 060899 ™ Rge.  Sec _ __

1. WELL TAG NO. D 005]‘%0@ S 7 SN

DRILLNG PERMITNO.6 3 - 95 £ )-0)46-- DO 11. WELL TESTS: Gt : . Long

Other IDWR No. D Pump O Bailer H Air = Flowing Artesian
. Yield gal.imin. Drawdown Pumping Lovel Time
Ve D00G _LaSher 0 /é0 3he
Address 5 1%_w Sy Fox
Ciy_ne C1d ie state2 D_7ip § 361
Water Temp. 79 5 © Bottom hole temp.
3. LOCATION OF WELL by legal description: Water Quality test or comments:

Depth first Water Encounter <& *
12. LITHOLOGIC LOG: (Describe repairs or abandonment) ., -

Sketch map location must agree with wrillen location.
N

Baore

Twp l..‘ North % o South [ pia. | From Ta Remarks: Lithology, Water Quality & Temperature | ¥ N
W  Rge. 1 East O]  or West X I T'g 7oL S0/
sec. o4 14 SE__ s swW i (P Ig 13 | Brown Cloy g SAanss
Govt Lot ___ Courly_ADA™" . 113 32 | éravel
< Lat: : : Long: : : 10133 |4o I3rovun cley
i
Address of Well Site 5V v Sly for = [A 40 |57 | Brou~ Loy
City.merid i e o 57 |65 | SAnE
:G:nl:hn'.n-l.nur-m.‘-.’ﬁmmloﬁmuhm:ﬂ; 65 73 ‘F‘-'}\/L SANG/I
U= Blk__ sub. Name Foxta s | 731270 | Rowy~r Cloy
17 1%9 [Browns <oy £ SAnd .
4. USE: 89 [113 | SAned
A Domestic [ Municipal T Monitor [ irrigation n3 liao | clay € SAared
O Thermal [ Injection [ Other i20]i4% S48,
5. TYPE OF WORK check all that apply (Repl b elc) e lle3 | sSA £ ciey
A NewwWel O Modify 1 Abandonment 1 Other 163 1169 Clay
6. DRILL METHOD 161 199 | QA

[BAr Rotary  [Cable = [J MudRotary Other

7. SEALING PROCEDURES

SEALIFILTER  PACK AMOUNT METHOD

Material Fram Ta Sacks of

Pounds
G o Bt o Yo | 35@% o Sut Coq 4o

\J\w

+ Vo ovgcbere vo Hi

Was drive shoe used? 2 CI N Shoe Depirls) 16

Was drive shoe seal tested? O-¥& N How?
8. CASING/LINER:

Oi Fram To Gauge Material Casing  Liner Welded Threaded RECHINVED P -
10 33 asofsteel |7 o = ! RECEIVED
[m} O o m’ s I

(TS 6 sslskel s o = o MAR 215 B3 AR 23 10

Length of Headpipe S' Length of Tai'pfl!&d!é?lf = = .

9. PERFORATIONS/SCREENS - MEy : WESTERN REGION

Perforations Method N [ T |
Screen Type_ Db eSoan  © 7 P'g;;r;? Completed Depth /197 {Measurable)
e e Date: Started 2~ [%~ 9% Completed__ &-20 -9 8
From Ta Siot Size | Mumbes |Diameter| Material Casing Liner
169 1179 las™ S7 sk utegs = 13. DRILLER'S CERTIFICATION

We certity that all minimum well construction standards were complied with at
the time the rig was removed.

oon

Company Namel— S /4, eps OF T e Firm No. D ¢/
10. STATIC WATER LEVEL OR ARTESIAN PRESSURE: ) J g < :
Firm Offi

5 3 ft. below ground  Artesian pressure Ib. i
Depth flow encountered ft. Describe access port or and--
control devices:__/el! Lo p Driller or Operator Ziuph L, Date

{Sign Sne i Firm Ofécial &, Opetalor)
FORWARD WHITE COPY TO WATER RESOURCES

DA g '_-2 5""“"? ?
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Site F3

Fihrrd 238-7
/95

IDAHO DEPARTMENT OF WATER RESOURCES

Office Use Only
WELL DRILLER'S REPORT Inspected by s
Use Typewriter or Ballpoint Pen . Twp Rge ec
ce12e? 14__1/4___1/a ‘
1. DRILLING PERMIT NO. _erx> 11, WELL TESTS: Lat: Long: H
Other IDWR No. ﬂ_ %&_%A& = Pump O Bailer ZTAIr [ Flowing Artesian
2. OWNER: Yield gal fmin. Drawdown Pumping Level Tine
Name IC,‘G‘-* Corl 91' el ) }?/O WC; ‘3 F
Addres‘sfw ~ B
City erdie~ | state?1) Zip_ B 7686
Water Temp. Szp Bottomn hole temp.“

3. LOCATION OF WELL by legal description:
Sketch map location must agree with written location,

Water Quality test or comments:

Depth first Water Encountered _L?
12. LITHOLOGIC LOG: (Describe repairs or abandonment)

10. STATIC WATER LEVEL OR ARTESIAN PRESSURE:
<€ ¢ f.belowground  Artesian pressure Ib.

Depth flow encountered ft. Describe access port or
control devices: (A7

M Watar
[ Bore
Twp a/ North4~ o South O Dia. | From | To Remarks: l.lthuiogly Water Quality & Temperature | ¥ N
ge. _}  East O or West & & C |3 'ﬁpﬁl
Sec. 14 £A 14 _Lted 1/4 2 1€ S Peoe
Gowv't Lot Coun{’y P Tey: i o0 2o < Y= tn CAS* T
| ® Lat: : : Long: : 3 /_? A4 SWJI{’ éwe/
Address of Well Site_ S 27 #ﬁ; Eég{ 2 AR | "Bin CAHX
ciy_77oed. £ 17 Bro. (AB¥
\Give at least name of road « Cistance 1 Acad or Landmark) 33 7 ;_Wé
Lt. Bik. Sub. Name D Y| CAEY
e [ 20| Leourl LCABE Feg 1Y | —
4. USE: Lo | 1&g 8D L~
“Domestic  ” Municipal [ Monitor T Irrigation M S .QMA%V&S
1 Tharmal [ Injection [ Other M yf 7
5. TYPE OF WORK check all that apply (Replacement etc) | 6”120 C'XM ;/&.4{ resf + S -
NewWell T Modify T Abandonment LI Other 12 |25 sS40
6. DRILL METHOD
A Air Rotary  _ Cable O Mud Rotary [ Other
7. SEALING PROCEDURES
SEAUFILTER PACK AMOUNT METHOD
Material From | To | Sicksor
Bentrfe V7 our
Was drive shoe used?.Z’y 0N Shoe Depth(s) 2. &
Was drive shoe seal tested? 2% ON  How?___ 2347
8. CASING/LINER: e ¥ = ¥
Diameter From To Gauge Matgrial Casing Liner  Welded Threaded - nEbt: ' VED
& |42 /B = o = O HECEI\/Em?
= o = !
i S o ¢ OV 261557 waenns
- - = b f
Length of Headpipe_ /& £% Length of Ta”plpe-—QMLGHeFuMﬁﬂlag WESTERN REGION
9. PERFORATIONS/SCREENS ot of Wﬂmllasn
T Perforations Method AER -7
7 Screens Screen Type_ﬁ{qg:('c'\ dampleted Depth l'? s (Measurable)
Date: Started __} { <10~ L7 Completed_/{ -4/~
From Te Slot Size | Number |Diameter Ma}erial | Casing Liner
| /é s /& C7 |Chifat 7 =  13.DRILLER'S CERTIFICATION
e— [ O I/We certify that all minimum well construction standards were complied with at
[m) o the time the rig was removed.

Date ?}"’7"’9 7

Fim No A%

Supervisor or Operator, Date

{Sign once if Firm Official & Operaton)

FORWARD WHITE COPY TO WATER RESOURCES
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Site F5

IDAHO DEPARTMENT OF WATER RESOURCES

[

7

Form 238-7
3/95 icg Use Only
. WELL DRILLER'S REPORT ey
Use Typewriter oﬁ@wwv ED 053 8 Rge___ Sec_
1. DRILLING PERMIT N 000 73% 15 W30 TESTS L—1/4_'_1M -
b : at: Long: : :
Other IDWR Na. ¢., e Qé?'} 066 mG ,' * O Pump O Bailer 7 Air ] Flcwingg Artasian
2. OWNER: | Yielq ial mg o5 Drawdown Fumping Level Tima
Name Lad m
Address L Rt 3
City__Perrd e sl zip £33
Water Temp. 7 %50 o st Bottom hole temp.

3. LOCATION OF WELL by legal description:
Sketch map location myst agree with written location.

Water Quality test or comme

12. LITHOLOGIC LOG: (Describe repairs or abandonment)

Depth first Water Encountered @_f_

N Water
Twp. L-! NortfisX  or South O %‘?:_' Frem | To | Remarks: Lithology, Water Quality & Temperature | ¥ | N
. Rae. / East T  or Wesi X" RO 5 75 PSo ;'.f
Sec. Y 1aSE _ 1aSW 11 || |5 3L | Haed Res Grave]
[ Gov'tlot ___ Counﬁ?"/@hﬁm i 1 13 149 N&. SA~H xC
hd Lat: 3 Long: T -1 [T 173 A L Clay A
Address of Well Site 8)ns R7193 lfea | $ANC £
City : (S [ioo Y3 | SA~ x
[Give o1 Icast namo of road + Dislance 1o AoAe o Lardmark) Sg g C]Q.Y
Lt Blk. Sub. Name_FEY 7 | 195 gl | SAni a
€ Plo | fve SANS l‘dcw Leyere N
4. USE: | 166 Ron | muddy five. s800 [
Domestic  [I Municipal " Monitor (] Irrigation [ zs 30 ] SAAW/ X
T Thermal [ Injection ] Other. €"13i0 clay
YPE OF WORK check all that apply (Replacement etc.)
New Well [ Modify ] Abandonment 1 Other
6. DRILL METHOD RECEIVED
ir Aotary ] Cable C Mud Rotary [ Other
7. SEALING PROCEDURES Aus_'m
SEALFILTER PACK AMOUNT METHOD WATER RESOURCES
Material From To %a:::ﬂir
Gregt /26 | /0 Beg B Dlury P+
: . Anr
B e, 3 A 446‘4 "ECE;VED
Was drive shoe used™5kY O N Shoe Depth{s}_‘a-g l’ ] 44 —an
Was drive shoe seal 11?90? Y %N How? JAN-111999
8. CASING/LINER: o I . U . —WEEP-EESD.UEM £G =
Diameter|  From To |Gauge]  Matenal Casing Liner Welded Threaded STERN REGION
12" |41 ]._zg,, Shee/ ™™ oo ¥ o
€~ ha : SolSteel K o > O MICR
o o o o MED
Length of Headpipe Length of Tailpipe L ﬁ? .
19 1§29
9. PERFORATIONS/SCREENS :
[ Perforations Method I
[ Screens Screen Type Completed Depth___3/Q * (Measurable)
Date: Started /}?/ 9¢€ Completed_/Q/ ¥ /7
From To Slot Size | Numbaer |Diameter| Material Casing Liner

[E
aon

10. STATIC WATER LEVEL OR ARTESIAN PRESSURE:
ft. below ground  Artesian pressure Ib.

Depth flow encountered ft. Describe access port or

control devices:_ dave }/)  Cafo

13. DRILLER'S CERTIFICATION
1/We certify that all minimum well construction standards were complied with at
the time the rig was removed.,

.

Firm Mame, ¢

Frm orﬂcm/

7

i Firm NOS} /
,,.#a/ c7

SUPEI’VISOI’ or Oparat/

FORWARD WHITE COPY TO WATER RESOURCES
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gn anee if Firm Official & Operator)
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Site F6

thm"f?_‘BB-}'
3

IDAHO DEPARTMENT OF WATER RESOURCES
WELL DRILLER'S REPORT

Office Use Only |
Inspected by I

66518

Use Typewriter or Ballpoint Pen Twp____Rge_ Sec__
. N, V7 S V7 S V! ‘
1. DRILLING PERMITNOL.S - 27-62_ 5R/O 7 11. WELL TESTS: Lat Long:
Other IDWR No. = Pump || Bailer Z Air = Flowing Anesmn
Yield gal. 'min. Drawdown Pumnping Lavel Time
5.ar‘r?eWNEH Onf.tOJ .la(o(e"r p‘m "JL <-/ce /20 jAc ?Z
Address o fa¥i <ED
City_ X¥)er d. State XD Zip SALES
Water Temp. <€ Bottom hole temp. &€

3. LOCATION OF WELL by legal description:

Sketch map location must agree with written location.

Water Quality test or comments:

Depth first Water Encounterad L
12. LITHOLOGIC LOG: (Describe repairs or abandonment)

N Water
Twp. f{ North J# or South 0 %?: From | To Remarks: Lithnlogv Water Quality & Temperature | ¥ N
Rge East (I or  West [Z oleg 13 Tz F ,gﬁu
24 14 _SE 114 €O s 3 17 A
I GovtLol Cou‘rW'" AT 160 nares Y j¥ | Soad¥ Bin CLATY
: Lat: : © . Long:- ‘y /8 ((c m{ 7+ frovde / \
i Address of Well Site_ & ¢4/ «—{)/‘f ‘S-}AK é /8 128
A — Ciy_er 2 (57| Bon “”Z"L‘c‘“’/ Legers |\
Qive 2t least name of rpad + Dslance 1o Road o Landmark) m ,354 10“_ (9/‘,‘{ _gf)'zj Id L{ﬁfj \
Lt. ‘9 Blk. 1:;2 Sub. Name E:}: é. / JRS1 43| 15n ¢ 7(4‘9!
JANINE | S At \
4. USE: VAN B T CLAT
¥ Domestc [ Municipal O Monitor (0 Irrigation R | <AavD \
I Thermal [ Injection [ Other [S¥ISE | CAAS
5. TYPE OF WOFIK check all that apply {Replacement etc.)
Y MNewWell [ Modify = Abandonment . Other
6. DRILL METHOD
X Air Rotary I Cable 2 Mud Rotary O Other
7. SEALING PROCEDURES
SEALFILTER PACK Al NT METHOD
Manerial From | To acks, s’ . f EQENED
%n Lite o g ??o fi)é:ur
m
e i3 2 L4799
Was drive shoe used? 2% T N Shoe Depth(s)__Z 7/ _ Wgﬁ%ﬁs
Was drive shoe seal tested? Z¥ TN How? ) ——
8. CASING/LINER: RECEIVED
Oiameater | From To Gauge| Malgrial Casing  Liner _Welded Threaded . ELE avi .
12 [ | st | T T =0 JUN 25 1097
E = = B -2 4 1aq7 .
Length of Headpipe_SJ_Qﬁ_"'_ Length of Tailpipe___~"_ e rww—
9. PERFORATIONS/SCREENS ' e A
_i Perforations Method I |
Z Screens Screen Type___J¢> kb Completed Depth__/ <4~ (Measurable)
Date: Stated __ &~ 22. 2 Completed_ <= 22 272
Froem To Slon Size | Numbar |Diameter Ma:.er-al -| Casing Linar
Jos | J<cs |04~ < afae O e 13. DRILLER'S CERTIFICATION
- o [} I/We certify that all minimum well construction standards were complied with at
I ] o the time the rig was removed.

10. STATIC WATER LEVEL OR ARTESIAN PRESSURE:
ft. below ground  Artesian pressure b,

Depth flow encountered _ﬂﬁf/ <Xft. Describe access port or

control devices:___ A 2

Firm Name_/ § €é.< %ﬂ\ﬂ fi'aS g Fim No SEC
Flrm Official Date_ g’;ﬂ Kt -"2’?

Superwsor or Operator, Date

(Sign ance if Firm Official & Operatar)

FORWARD WHITE COPY TO WATER RESQURCES
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Chisum Valley Subdivision Well Logs
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Site C3

Form 238-7 . .
oy JoE IDAHO DEPARTMENT OF WATER RESOURCES T OfccUsomy |
' Inspected by |
WELL DRILLER'S REPORT ()55 g comcs | 1o g |
1. WELL TAG NO. D 12013 } VA ___va____ 4 |
DRILLING PERMITNO. _£3 -2 @- (0-O74%/-A)  11.WELL TESTS: e e G|
Other IDWR No. ) _,:Pump . :m . E DF' ing A M
2. OWNER: Yield gal/min. | Drawdown | Pumping Level | Time
Name _ CW Constructiofr - : __ 75 160 160 | d4dhours |
Address 1300 S, Heidi Place ! 1
City _ Meridian State- |p: Zip w___ - . )
3. LOCATION OF WELL by legal description: z:::: ;:;Ei?' e ol temp.
Skelch map location must agree with written location. Depth first Water Encounter 170 -
e 12. LITHOLQGIC LOG: = (Describe repairs or aband
. Water
I Tep. 2 Neth X or  South [ Bo® | fom | To Remarks; Lithology, Water Quality & Temperature | ¥ | N
" ! gRee. 1 East [ | or West [X] 10! _OJI_ 10|Brown clay _ ‘I |
) Sec. 2 14 SW 14 E v | 10 10 _ 18 Lava
| cenia County Ada_ Fs 6 18]  SSlLava T
ry Lat: Long: 6 55 980! Gravel |
Address of Well Site S, Chisom St - 6. 90 143'Sand&claystrips:. = | [ [
city . 6| 143 152/ Brown clay I
et o e o o34+ D oad o L) Merdian.. [ 6' - 152 Red sand & brown clay . L r
Lt 4 Blk Sub. Name Chisom Sub 170| strips _ [ X
4. USE: & 176 n clay I
JUse: o o 6 1sogau&c| strips X |
-{L‘r- ClMunic (W Uirrig *ﬂ— x! 1
_IThermal Jinjection Tlother
5. TYPE OF WORK: check all that appiy (Replacement etc.) l‘—'—'—'—'——’ —
[XINew Well [ JMadify [JAband t  [Jother ) I
i |
6. DRILL METHOD: T T 1
(X AirRotary [ICable [MudRotary [ Othe . - ! -
7. SEALING PROCEDURES: B |
Seal/Filter Pack | AMOUNT METHOD
Materkal | From I S"*‘"’ | : REC E!—V—E In} —t
nte | 0 00 Ibs [Pour I 5
—  — | SEP 21198 —
' | ' [ i
Was drive shoe used? (XY '[N  Shoe Depth(s) 1786. - m;g of Water Besaurcas [ |
Was drive shos seal tested? (XY [N How? Pressure | | I
8. CASING/LINER: 1 '
[Diameter] From | To | Guage | Material | Casing Liner Weided Threaded _ | ! 1
[ 8 +2] 176 2%&@[___'& o x O ]
o o g o ! [ RECEIVED |
! | | ] o O O |

9. PERFORATIONS!SCREENS

Length of Headpipe Length of Tailpipe LJI{.‘%i—SEP_tm_F_'_
S EE—— LTV '.

OQURCES
[IPerforations - Method - %E%M'Tr—
IScreens Screen ‘I'ype M bl
From To " Siet Size | Number |Da-mmr| Materinl | Casing Liner Date: Started 910/99 Gomp 9110199 o
' 1 t 1| i = 1 13.DRILLER'S CERTIFICNFION.
1 T T + 1 = ot IWe certify that all mini dards were lied with at
| | ] | I O U the time the rig was romoved.

. Company Name Tregs i Firm No. 560
10. STATIC WATER LEVEL OR ARTESIAN PRESSURE: : ﬁ_
110 ft. below ground - Artesian pressure. i, . FimOfficial - L Date 9/15/99

D’W“ flow d 176 ft. Describe access port of control and

) i ) Driller or Of % M Date §/15/99
Cap — {Sign énce if Firm Official & 7pcrmofj

FORWARD WHITE COPY TOWATER RESOURCES




Site C5

“7&91/‘259

piignnd IDAHO DEPARTMENT OF WATER RESOURCES Ofice Uas Orty
pectnd by

WELL DRILLER'S REPORT e
1. WELL TAG NO. D 0015048 e
DRILLING PERMIT NOC. 11. WELL TESTS: Lat o Long:
Other IDWR Ne. Jourp [ Bibar x [IFiowing Atesian
2. OWNER: Yieid gal fmun, Oremdovn | Pumping Level | Tame
Address 5537 N_ Koaster )
b __paise T |
3. LOCATION OF WELL by legal description: et s o o e

Sketch map location must agree with written location.
L

Twp. 2 Moth X]  or  South ]
w Rge. 4 East [ or  west [

Sec. 14 144 14
o2 M W SE

Lat Long:
Address of Wel Ste 7675 McClintock

Cty Meridian
e @ Fac nama of road + Datance o Noad o Landman )

T Bl 4 Sub.Name Chisom Valley

Depth first Yiater Encounter 90
12. LITHOLOGIC LOG: (Describe repairs or sbandonment)

. .
Bore
| Dia |r N
| 10| 1
L |

[x
— )

X

4. USE:
[XlDomestc [ IMunicipal [ monior [ Jirigation
[ Thama [Jinjection [lother

5. TYPE OF WORK: check i that mppiy {Replacament etc)
ElNowwal  [Imodiy [ JAbandonment  [Other
6. DRILL METHOD:
[X]Air Rotary [ )Cable [ ]Mud Rotary Cother
7. SEALING PROCEDURES:
SeaFilier Pack AMOUNT METHOD

Watorinl | Fram | 10 S o

Was drive shoe used? [MY [IN  Shos Depth(s) {58

Was drve shoe sealtested? (XY [N How? Ajr
8. CASING/LINER:
orameter | From o Guage | Maeos Casing Liner  Weided Throaded
|8 . +2 1 X O B O
+ O 0O o O
! 0o o o0 0o
Length of t ; Length of Tailpips
8. PERFORATIONS/SCREENS:
Dm Method
xlSereans Screen Tyve PYC B
From To Siot Siza mmr|:nm| Matenal Casing Linar
160] 170 | 20 |_a5|PveC 0 )
| ] O O
] ] O 0

10. STATIC WATER LEVEL OR ARTESIAN PRESSURE:

85 & below ground Agtesion presure B,
Depth flow encountered  {60-170 . Describe access port of control
devices: Cap

Completed Depth 170 ™

Dae: Starsd 57347200 c 612000

13. DRILLER'S CERTIFICATION:
MMMJWMWMM&W&.
e b thee rig wars rercveed,

Comeany Neme I[easu!:epu Drilling & FimNo. 560
and

Drillor o Oparator 9&)1” Date g7/00
{Sign once il Firm Ol | Opecter)

FORWARD WHITE COPY TO WATER RESOURCES
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Site C6

IDAHO DEPARTMENT OF WATER RESOURCES

Form 2387 .
1197 Office Use Only

WELL DRILLER’S REPORT 051671 ITnsgected by e

. I wp ___ Hge Sec _ _

1. WELL TAG NO. D 43 99 ol 0 7;26 002 ve__th__14
DRILLING FERMIT N 1 gl 11. WELL TESTS: Lat: T
Other IDWR Na. O Pump 7 Bailer Rir m] Flomng nrteman
2‘ OWNER: Yiald galimin. Drawdown Pumping Level Tima
Name 200 -2
A 3095 N. 5 Mite Apt: 102 50 120 2
o Baise — ~State yq_7P_83743

3. LOCATION OF WELL by legal description:

Sketch map location must agree with written location.

Water Temp. 68 Botiom hole temp.
Water Quality test or comments: 14_Gr, Hardness

12. LITHOLOGIC LOG:

{Describe repairs or abandonment)

Depth first Water Encounter

N Water
Twp Nort or South O %‘,’;' From | Te | Remarks: Lithology, Water Quallty & Temperature | ¥ | N
_— e ﬂ
Rge. I East or Wey [0 ko Dirt No
ou 7 g 4 |10 | 18] Black Lava Rock N
B T e SR 1078 W
ov't Lot Counly Ada . Hoss q.
Lat: : : Lona: : : 06 41 N
5 ) ol Yey
Address of Well Site : | g6l 82 21t Heaving Sand
_ Cly_ Meridian ‘|osl—2442}9 Brown Sticky Clay No
[Give a1 least name of 1oad + Dostamce 1 Rond of Landmark) . 2%0 Whi 1 B s !E]:Q gpm YB!
Lt. 8 B]k,. t Sub. Nameehhm_viuw___ __|
4, USE:
omestic [ Municipal ] Monitor Clirrigation
hermal L] Injection COther_____ b —
5. TYPE OF WORK check all that apply (Replacement etc.)
New Well 1 Modify O  Abandonment O Other
6. DRILL METHOD
Dﬁ Rotary [ Cable O Mud Rotary ] Other.
7. SEALING PROCEDURES
SEALIFILTER PAGK AMOUNT METHQD
Material From |. To 5;:::;‘; B _
|
Was drive shoe used? 0 N Shoe Depthis)
Was drive shoe seal testéd? &YD N How? P
8. CASING/LINER: - : R~ ~ W ED
Diamaler] From Casing  Liner  Welded Threadasd ’ U ArEoCcIvEDY
R B o o o ) nEy= T
(6 g Xs o o M oEer-28-1939
O o g o ’wai'" A
Length of Headpipe Length of Tailpipe o it of Water Rosources
9.  PERFORATIONS/SCREENS il S5 2T WEBTRRM
Parforations Method,
Screens Screen Type Completed Depth_220' (Measurable)
' Date: Started _ 9/1/99 _ _ Completed 9/7/99
From Ta Slot Size| Numbaer [Diameter| Material Casing Linar
o o 13. DRILLER'S CERTIFICATION
a m] IWe certify that all minimum well conslruction standards were complied with at
o ) the time the rig was removed.
Can-Ada Well & Pump 304

10. STATIC WATER LEVEL OR ARTESIAN PRESSURE:

£5'ft. below ground
Depth. flow encountered
control

Artesian pressure

Ib.
____ft. Describe access port or

devices:___Sanitary Well Cap Driller or Operaf

Company Name,

Firm No.

Fim Dfﬁdal_&éznﬂ@md-ml! 9/20/99

and v, Ve
Dale

(Sign once if Firm Official & Operator)

FORWARD WHITE COPY TO WATER RESOURCES
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Site C7

Form 238-7

—7 Vs

Fom IDAHO DEPARTMENT OF WATER RESOURCES [ Office Use Only
WELL DRILLER'S REPORT | rspectedy———
W Se
LLWELLTAGNO. D DO/875(p _p m ____91,4 i
DRILLING PERMIT NO. _ - - 11. WELL TESTS: Lal: Long: :
Other IDWR No._ 1 Pump 1 Bailer 1 Air 3 Flowing Artesian
. NER: Yield gal/min. Drawdown Pumping Level Time
ﬁameo W enbg*c’i e . I hour
Address__ U_‘-LQCL - W. -
cy  Rpise satedq) zip. $3113 .
Water Temp. _&ﬁ Bottom hole temp
3. LOCATION OF WELL by legal description: Water Quality test or comment Tion Lo iy

Sketch map location must agree with wrilten location.

’
Depth first Water Encounter 2 i

(Describe repairs or abandonment}

_ 15
12. LITHOLOGIC LOG:

N Water
Bore -
R N TWD-___..'FQ NDrthX or South [ Dia, | From To Remarks: Lithology, Waler Quality & Temperature | ¥ N
" Ree | B0 o e ){ _/Lﬁ__$&piaL
see. 2. Sw e SE e s | hard pon.
TR acren r
Gov't Lot County . N " q 53(
Lat: : : Long: : : “ | 51185 alay
: Address of Well Site__ ___Mg@aiboe)p I _%g: ) Ormﬂii_____
e - City__ /HQ{W | u a9 gﬂm ¥
Talve ot leasl rame o rcad + Distance ta Aoad or Landmark . it QC? )‘-% fﬂnu g 3. ' ”] e X
w Mo e | s vane Chlaum Vol [liSolier] edaiy L
IR C V7572 DT =YY % 1%
4. USE: w11 |210] 8omd § Gg‘mw,f X
N Domestic [ Municipal  [JMonitor  llrrigation I lip g ¢ ﬂﬂfaﬂfﬂd X
1 Thermal [ Injection Cother iy [ 245 o
5. TYPE OF WORK check all that apply (F{eplawment elc.) " 1215 1920 X
New Well [0 Modity [ Abandonment [l Other
6. DRILL METHOD
‘){mf Rotary ] Cable 1 Mud Rotary Ooter_
7. SEALING PROCEDURES Aemrrcivurn
SEAL/FILTER PACK AMOUNT METHOD EotrvyEr
Material From Te sp“"‘ ar
- ounds | + -
Bukonde |0 (85 ] 200% | overbare AUG 1372001
ter Resources
Was drive shoe used? 4 (1 N Shoe Depthis) e
Was drive shoe seal tested? O Yx_ N How?__ o
8. CASING/LINER: nl:SE!\' ED
Diameter From To Gauge Material Casing Liner Welded Threaded ne
b [#a [Aa ol Blel % o X Ay6-0-3 208
] m} [} =]
jw} ] | O WATER E.E%URCES
Length of Headpipe__/cz" _ Length of Tailpipe___ | WESTER!
9. PERFORATIONS/SCREENS
Perforations Method S
Screens Screen Type _@M‘ o Completed Depth__ __GQQO‘I_ ______ |Measurable)
Date: Started ___71-30-O1 _ Completed__ 7' 31-0)
From To Slot Size | Mumber |[Diameter| Material Casing Liner
25 1220 1.035T g5 1389 13. DRILLER'S CERTIFICATION

10, STATIC WATER LEVEL OR ARTESIAN PRESSURE:

ft. below ground  Artesian pressure __  Ib.

Depth ﬂow encountered o ft Eescriba access port or

control devices:_

1We certify that all minimum well construction standards were complied with at
the time the rig was removed.

Company Nam&Mm Bd/mf? %Mo-_ﬁgé7
w%z_ 810
o $-10]

(Siglonce il Firm OMni & Operalor)

Firm Otfigt

and
Driller or Ope%‘

FORWARD WHITE COPY TO WATER RESOURCES
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Appendix B

Horizontal Planar Source (HPS) Model Output File for Primrose
Subdivision NP Model
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PRIMROSE SUBDIVISION ON-SITE SYSTEM MODELING

20050224 101249.419

HORIZONTAL PLANE SOURCE (HPS) MODEL

ANALYTICAL THREE DIMENSIONAL SOLUTION FOR GROUND-WATER CONTAMINANT

INPUT VALUES

SOURCE DATA

X LOCATION(M) Y LOCATION(M) Z LOCATION(M) LENGTH(M)
104.5 34.8 0.0
TIME(YR) SOURCE CONCENTRATION(MG/L) INFILTRATION RATE(M/YR)
0.000E+00 4.5000E+01 1.1130E+01
X LOCATION(M) Y LOCATION(M) Z LOCATION(M) LENGTH(M)
122.0 0.0 0.0
TIME(YR) SOURCE CONCENTRATION(MG/L) INFILTRATION RATE(M/YR)
0.000E+00 4.5000E+01 1.1130E+01
X LOCATION(M) Y LOCATION(M) Z LOCATION(M) LENGTH(M)
108.0 -29.6 0.0
TIME(YR) SOURCE CONCENTRATION(MG/L) INFILTRATION RATE(M/YR)
0.000E+00 4.5000E+01 1.1130E+01
X LOCATION(M) Y LOCATION(M) Z LOCATION(M) LENGTH(M)
64.5 -57.5 0.0
TIME(YR) SOURCE CONCENTRATION(MG/L) INFILTRATION RATE(M/YR)
0.000E+00 4.5000E+01 1.1130E+01
X LOCATION(M) Y LOCATION(M) Z LOCATION(M) LENGTH(M)
115.0 48.8 0.0

TIME(YR) SOURCE CONCENTRATION(MG/L) INFILTRATION RATE(M/YR)

0.000E+00 4 _5000E+01 1.1130E+01

TRANSPORT

WIDTH(M)
15.2

SOURCE MASS FLUX(G/YR)
1.8624E+04

WIDTH(M)
15.2

SOURCE MASS FLUX(G/YR)
1.8624E+04

WIDTH(M)
15.2

SOURCE MASS FLUX(G/YR)
1.8624E+04

WIDTH(M)
15.2

SOURCE MASS FLUX(G/YR)
1.8624E+04

WIDTH(M)
15.2

SOURCE MASS FLUX(G/YR)
1.8624E+04

51



X LOCATION(M) Y LOCATION(M) Z LOCATION(M) LENGTH(M)

SOURCE CONCENTRATION(MG/L)
4 .5000E+01

INFILTRATION RATE(M/YR)
1.1130E+01

SOURCE MASS FLUX(G/YR)
0.000E+00 1.8624E+04

X LOCATION(M) Y LOCATION(M) Z LOCATION(M) LENGTH(M)

SOURCE CONCENTRATION(MG/L)
4 _5000E+01

INFILTRATION RATE(M/YR)
1.1130E+01

SOURCE MASS FLUX(G/YR)
0.000E+00 1.8624E+04

X LOCATION(M) Y LOCATION(M) Z LOCATION(M) LENGTH(M)

SOURCE CONCENTRATION(MG/L)
4 _5000E+01

INFILTRATION RATE(M/YR)
1.1130E+01

SOURCE MASS FLUX(G/YR)
0.000E+00 1.8624E+04

X LOCATION(M) Y LOCATION(M) Z LOCATION(M) LENGTH(M)

SOURCE CONCENTRATION(MG/L)
4 _5000E+01

INFILTRATION RATE(M/YR)
1.1130E+01

SOURCE MASS FLUX(G/YR)
0.000E+00 1.8624E+04

X LOCATION(M) Y LOCATION(M) Z LOCATION(M) LENGTH(M)

SOURCE CONCENTRATION(MG/L)
4 _5000E+01

INFILTRATION RATE(M/YR)
1.1130E+01

SOURCE MASS FLUX(G/YR)
0.000E+00 1.8624E+04

X LOCATION(M) Y LOCATION(M) Z LOCATION(M) LENGTH(M)

SOURCE CONCENTRATION(MG/L)
4 .5000E+01

INFILTRATION RATE(M/YR)
1.1130E+01

SOURCE MASS FLUX(G/YR)
0.000E+00 1.8624E+04

X LOCATION(M) Y LOCATION(M) Z LOCATION(M) LENGTH(M)

SOURCE CONCENTRATION(MG/L)
4 _5000E+01

INFILTRATION RATE(M/YR)
1.1130E+01

SOURCE MASS FLUX(G/YR)

0.000E+00 1.8624E+04

X LOCATION(M) Y LOCATION(M) Z LOCATION(M) LENGTH(M)
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SOURCE CONCENTRATION(MG/L)
4 _5000E+01

INFILTRATION RATE(M/YR)
1.1130E+01

SOURCE MASS FLUX(G/YR)
0.000E+00 1.8624E+04

X LOCATION(M) Y LOCATION(M) Z LOCATION(M) LENGTH(M)

SOURCE CONCENTRATION(MG/L)
4 .5000E+01

INFILTRATION RATE(M/YR)
1.1130E+01

SOURCE MASS FLUX(G/YR)
0.000E+00 1.8624E+04

X LOCATION(M) Y LOCATION(M) Z LOCATION(M) LENGTH(M)

SOURCE CONCENTRATION(MG/L)
4 _5000E+01

INFILTRATION RATE(M/YR)
1.1130E+01

SOURCE MASS FLUX(G/YR)
0.000E+00 1.8624E+04

X LOCATION(M) Y LOCATION(M) Z LOCATION(M) LENGTH(M)

SOURCE CONCENTRATION(MG/L)
4 _5000E+01

INFILTRATION RATE(M/YR)
1.1130E+01

SOURCE MASS FLUX(G/YR)
0.000E+00 1.8624E+04

X LOCATION(M) Y LOCATION(M) Z LOCATION(M) LENGTH(M)

SOURCE CONCENTRATION(MG/L)
4 _5000E+01

INFILTRATION RATE(M/YR)
1.1130E+01

SOURCE MASS FLUX(G/YR)
0.000E+00 1.8624E+04

X LOCATION(M) Y LOCATION(M) Z LOCATION(M) LENGTH(M)

SOURCE CONCENTRATION(MG/L)
4 _5000E+01

INFILTRATION RATE(M/YR)
1.1130E+01

SOURCE MASS FLUX(G/YR)
0.000E+00 1.8624E+04

X LOCATION(M) Y LOCATION(M) Z LOCATION(M) LENGTH(M)

SOURCE CONCENTRATION(MG/L)
4 .5000E+01

INFILTRATION RATE(M/YR)
1.1130E+01

SOURCE MASS FLUX(G/YR)

0.000E+00 1.8624E+04

X LOCATION(M) Y LOCATION(M) Z LOCATION(M) LENGTH(M)
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SOURCE CONCENTRATION(MG/L)
4 _5000E+01

INFILTRATION RATE(M/YR)
1.1130E+01

SOURCE MASS FLUX(G/YR)
0.000E+00 1.8624E+04

X LOCATION(M) Y LOCATION(M) Z LOCATION(M) LENGTH(M)

SOURCE CONCENTRATION(MG/L)
4 _5000E+01

INFILTRATION RATE(M/YR)
1.1130E+01

SOURCE MASS FLUX(G/YR)
0.000E+00 1.8624E+04

X LOCATION(M) Y LOCATION(M) Z LOCATION(M) LENGTH(M)

SOURCE CONCENTRATION(MG/L)
4 .5000E+01

INFILTRATION RATE(M/YR)
1.1130E+01

SOURCE MASS FLUX(G/YR)
0.000E+00 1.8624E+04

X LOCATION(M) Y LOCATION(M) Z LOCATION(M) LENGTH(M)
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0.000E+00 4.5000E+01 1.1130E+01
X LOCATION(M) Y LOCATION(M) Z LOCATION(M) LENGTH(M)
411.1 -87.1 0.0 2.4

TIME(YR) SOURCE CONCENTRATION(MG/L) INFILTRATION RATE(M/YR)

0.000E+00 4.5000E+01 1.1130E+01

X LOCATION(M) Y LOCATION(M) Z LOCATION(M) LENGTH(M)
437.3 -69.7 0.0 2.4

TIME(YR)  SOURCE CONCENTRATION(MG/L) INFILTRATION RATE(M/YR)
0.000E+00 4.5000E+01 1.1130E+01

X LOCATION(M) Y LOCATION(M) Z LOCATION(M) LENGTH(M)
463.4 -57.5 0.0 2.4

TIME(YR) SOURCE CONCENTRATION(MG/L) INFILTRATION RATE(M/YR)

0.000E+00 4.5000E+01 1.1130E+01
X LOCATION(M) Y LOCATION(M) Z LOCATION(M) LENGTH(M)
507.0 -41.8 0.0 2.4

TIME(YR) SOURCE CONCENTRATION(MG/L) INFILTRATION RATE(M/YR)

0.000E+00 4.5000E+01 1.1130E+01
X LOCATION(M) Y LOCATION(M) Z LOCATION(M) LENGTH(M)
541.8 -22.6 0.0 2.4

TIME(YR) SOURCE CONCENTRATION(MG/L) INFILTRATION RATE(M/YR)

0.000E+00 4.5000E+01 1.1130E+01
X LOCATION(M) Y LOCATION(M) Z LOCATION(M) LENGTH(M)
561.0 -7.0 0.0 2.4

TIME(YR) SOURCE CONCENTRATION(MG/L) INFILTRATION RATE(M/YR)

0.000E+00 4.5000E+01 1.1130E+01
X LOCATION(M) Y LOCATION(M) Z LOCATION(M) LENGTH(M)
594.1 3.5 0.0 2.4

TIME(YR) SOURCE CONCENTRATION(MG/L) INFILTRATION RATE(M/YR)
0.000E+00 4 _5000E+01 1.1130E+01

1.8624E+04

WIDTH(M)
15.2

SOURCE MASS FLUX(G/YR)
1.8624E+04

WIDTH(M)
15.2

SOURCE MASS FLUX(G/YR)
1.8624E+04

WIDTH(M)
15.2

SOURCE MASS FLUX(G/YR)
1.8624E+04

WIDTH(M)
15.2

SOURCE MASS FLUX(G/YR)
1.8624E+04

WIDTH(M)
15.2

SOURCE MASS FLUX(G/YR)
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WIDTH(M)
15.2

SOURCE MASS FLUX(G/YR)
1.8624E+04

WIDTH(M)
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SOURCE MASS FLUX(G/YR)
1.8624E+04
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SOURCE CONCENTRATION(MG/L)
4 _5000E+01

INFILTRATION RATE(M/YR)
1.1130E+01

SOURCE MASS FLUX(G/YR)
0.000E+00 1.8624E+04
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TIME(YR) SOURCE CONCENTRATION(MG/L) INFILTRATION RATE(M/YR) SOURCE MASS FLUX(G/YR)

0.000E+00 4.5000E+01 1.1130E+01 1.8624E+04

X LOCATION(M) Y LOCATION(M) Z LOCATION(M) LENGTH(M) WIDTH(M)
888.5 7.0 0.0 2.4 15.2

TIME(YR)  SOURCE CONCENTRATION(MG/L) INFILTRATION RATE(M/YR)  SOURCE MASS FLUX(G/YR)
0.000E+00 4.5000E+01 1.1130E+01 1.8624E+04

GROUND WATER VELOCITY IN X DIRECTION(M/YR)=  127.01

AQUIFER THICKNESS(M)= 30.50 POROSITY=0.30

RETARDATION FACTOR= 1.0000E+00 DECAY RATE(YR-1)=0.00000000

PROGRAM RESULTS: MAX. TIME(YEARS)=  30.0

X LOCATION(M) Y LOCATION(M) MAX Z (M)  CONCENTRATION(MG/L)  INT. TIME LIMITS(YRS)

START END
735.2 344.9 0.0 1.47596E+01 0.0 30.0
735.2 344.9 -4.6 2.86544E-01 0.0 30.0
749.1 313.6 0.0 5.40064E+00 0.0 30.0
749.1 313.6 -4.6 1.99933E+00 0.0 30.0
766.6 278.7 0.0 3.55933E+00 0.0 30.0
766.6 278.7 -4.6 2.21550E+00 0.0 30.0
780.5 247 .4 0.0 6.66268E+00 0.0 30.0
780.5 247 .4 -4.6 3.30849E+00 0.0 30.0
797.9 214.3 0.0 1.70673E+00 0.0 30.0
797.9 214.3 -4.6 1.26425E+00 0.0 30.0
815.3 182.9 0.0 1.69258E+01 0.0 30.0
815.3 182.9 -4.6 3.57166E+00 0.0 30.0
829.3 153.3 0.0 4_14577E+00 0.0 30.0
829.3 153.3 -4.6 3.26760E+00 0.0 30.0
843.2 120.2 0.0 3.78169E+00 0.0 30.0
843.2 120.2 -4.6 2.79342E+00 0.0 30.0
860.6 88.9 0.0 6.28145E+00 0.0 30.0
860.6 88.9 -4.6 3.42563E+00 0.0 30.0
876.3 57.5 0.0 2.15343E+01 0.0 30.0
876.3 57.5 -4.6 6.71082E+00 0.0 30.0
876.3 57.5 -15.2 8.31762E-01 0.0 30.0
892.0 26.1 0.0 1.24362E+01 0.0 30.0
892.0 26.1 -4.6 9.16440E+00 0.0 30.0
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