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Executive Summary

From July to September, 1997, a reconnaissance investigation was
completed of the hydrogeology and ground water quality in three hillside basins
adjoining the Rathdrum Prairie aquifer in Kootenai County, Idaho. These basins
contribute recharge to the Rathdrum Prairie-Spokane Valley aquifer system, a
drinking water source protected by both state and federal designations requiring
maintenance of the high quality of its water. The investigation of hillside basins
was implemented in response to the 1996 discovery of nitrate contamination in
public drinking water supplies at the southern margin of the Rathdrum Prairie in
South Post Falls, Idaho. Nitrate contamination is linked to septic discharge and
fertilizers, and causes a potentially fatal iliness in infants. To assess the quality
of ground water in the hillside regions, three study areas were chosen to
represent basins of relatively high, intermediate, and low residential development
density as measured by the number of onsite septic systems they contained.
These basins were: high density, Nettleton Gulch, east of Coeur d’Alene;
intermediate density, the South Greenferry Road basin south of the Spokane
River; and low density, Hidden Valley, southwest of Rathdrum. Ground water
samples were collected from ten existing wells in each basin.

To establish the quality of the ground water, the samples were analyzed
for conductivity, temperature, pH, alkalinity, total major ions (calcium,
magnesium, sodium, sulfate, chloride), total iron, and nitrite plus nitrate as
nitrogen. Analysis of the ground water samples was accomplished in the field
and by the Coeur d'Alene branch of the Idaho State Laboratory. Two sampling
rounds were completed: in July, when the water table was high, and in
September, when the water table was falling. No statistically significant
differences were found between the July and September water samples. The
measurements of the depth to the water table in each basin established that

ground water flow in the basins was toward the Rathdrum Prairie aquifer.
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The ground water in the study basins was compared with the Rathdrum
Prairie aquifer water, as represented by the results of the July 1997 Panhandle
Health District monitoring of 29 public drinking water wells on the Rathdrum
Prairie. The ground water in the study basins and Rathdrum Prairie aquifer
presented similar calcium bicarbonate major ion profiles, although in Hidden
Valley and Nettleton Guich, the ground water, as evidenced by its higher
conductivity, was more mineralized than the water of the main aquifer.

In the low density development, Hidden Valley, the median nitrate
concentration was the lowest of the study basins at 0.241 milligrams per liter
(mg/L). The median chloride concentration in samples of Hidden Valley was 1.3
mg/L, also the lowest among the study basins. In Nettleton Guich, where
development density was high, the median nitrate was 1.09 mg/L, intermediate
among the study basins, while the median chloride concentration was the highest
at 4.0 mg/L. The highest nitrate concentrations were detected in the basin of
intermediate development, the South Greenferry Road study basin, where the
median nitrate concentration was 2.61 mg/L, and the median chloride
concentration was 3.0 mg/L. The highest nitrate concentration of the study was
10.5 mg/L found in a well at the site of a small farm and commercial greenhouse
in the South Greenferry Road basin. The elevated chloride and nitrate
concentrations in the South Greenferry Road basin and Nettleton Gulch were
suggestive of septic discharge to the ground water. In addition, fertilizer was a
probable source of the unexpectedly high nitrate concentrations in the South
Greenferry Road basin. The areas of the basins most vulnerable to ground water
contamination are those with highly permeable, low water capacity soils.

A spreadsheet calculation program was used to project the effect of
residential lot size on nitrate concentration in an aquifer underlying a
development with onsite septic systems. Using Nettleton Gulch as a model, a lot
size of five acres produced a predicted nitrate concentration of 1.01 mg/L from

the effect of septic system discharge only. This scenario is similar to the current
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development status of Nettleton Gulch where the measured median nitrate
concentration was 1.09 mg/L. This work supports the previous conclusion that
use of a five acre lot for each septic system does not degrade ground water
quality significantly. With lot size reduced to one-fifth acre, a nitrate
concentration of 7.22 mg/L in ground water was projected. Approximately one-
third of the main aquifer recharge may be contributed by the hillside regions. The
worst-case scenario (7.22 mg/L nitrate in hillside recharge water) would result in
a significant increase in the nitrate concentration in the main aquifer as a whole,
where the median concentration was 0.971 mg/L in samples from the July 1997
Panhandle Health District monitoring event. The highest nitrate concentrations
would be detected in the many community water supply wells at the perimeter of
the Rathdrum Prairie, since the capacity of the aquifer to dilute contaminants is
reduced where the aquifer is of lesser depth and the ground water flow is slow.
A quantification of degradation is not possible without additional data on the
mixing proportions of hillside recharge, Rathdrum Prairie aquifer throughflow, and
river recharge.

An estimate of total nitrogen loading in the study basins suggests that the
use of fertilizers may introduce a load at least equivalent to septic discharge.
One small farm in the South Greenferry Road basin alone produces an annual
nitrogen load greater than the estimated nitrogen load from the basin’s total
septic discharge.

The results of the current study imply that limiting the use of onsite septic
systems and constructing sewers is an essential part of protecting the ground
water of Kootenai County, because septic discharge is the critical component of
the nitrate load that can be addressed through land use planning and regulation.
Control of the additional source of nitrate contamination, fertilizer use, is
dependent on the voluntary compliance of residents educated in best

management practices.



Acknowledgments

The authors wish to thank Brian Painter and John Sutherland of the Idaho
Division of Environmental Quality for selecting Eastern Washington University for
the project and for providing assistance through the course of the study.

We thank the private landowners in the project study basins who allowed
the sampling of their wells. Thanks are due to the board and customers of the
Greenferry Water District for access to their well. The authors also wish to thank
the staff of the Coeur d’Alene branch of the |ldaho State Laboratory, and the
personnel of the Panhandle Health District, the Idaho Department of Water
Resources, and the Kootenai County Planning Department for providing
important background information and services. The U.S. Geological Survey
loaned essential field equipment and computer resources.

The authors are grateful for the careful reading and suggestions from
reviewers Brian Painter, Paula Lyon, Mochammed lkramuddin, Dick Martindale,

and John Riley.



Vi

TABLE OF CONTENTS
EXECUTIVE SUMMARY ....cccccinirirismmniscssssnmmsnssninnreessssssssnnssssssssenssnsrssnns I
ACKNOWLEDGMENTS .......cocccimimmmissemsinsnissensmsenessnssssssesessansssssmsssssanense \
TABLE OF CONTENTS.........cconmiminsmrsnssnnsanssmsi s sasssnssssesismmsssmmsesscesnnes Vi
LIST OF TABLES.........c oo ssssnnnnsssninssenss s enssssssssmasssesasssens Vil
LIST OF FIGURES ......c.cooiiieeecinnimcesssnnsissssnsnsesssssesssmssssssassssnnessssmmnsases IX
INTRODUCTION......c e eitnssassessssn s smmss s s assns s s aes s smnsns s smmn e ssmmsessannenns 1
Background..........cccooiiiii e 1
Purpose and Scope of the Study..........cccceviniiiiic e, 3
Data SOUMCES ......ooiieiiiie ettt nee e 5
STUDY DESIGN AND METHODS ...iiiceeccceremsssmsmscemsssansssnsssmssssssnsessssasens 6
Selection of the Three Basins.........cccccccieiiiiinic e 6
Selection of the Sampled Wells...........ccooeeeeiiiiiciieiiee e 6
Assignment of Well and Sample Codes .......c.coovvveviicvenniicc e 7
Sample Collection and Well Sounding ...........ccoceveecivieieiceciie e 7
Water Quality ANAlYSis .....ccccceiiiinriiee et 8
Data ANalysis........ccccoiiiiii e e 13
DESCRIPTION OF HILLSIDE BASINS.........ccoeeeeerreerneerssseeressarsrnessnns 14
General GEOIOGY ........ciuiiiriiiie e e re e e res 14
Area GF: The South Greenferry Road Basin............cccccccoeeveiievecivieennns 22
Area HV: Hidden Valley .........c.cccooiiiiniiiiiiene e, 29
Area NG: Nettleton GuUICh ........oooimiiiiiiiii e, 37
Description of the Sampled Wells in All Basins..................cc.cc. 45
RESULTS OF WATER QUALITY ANALYSIS ......ccccocmvrvverrsmcenssnmcesnsnens 48
Summary of Field Measurements........cc.cceeceveeiiiveeeccrenines e siveee s snnnnnns 53

Summary of Laboratory Measurements .......c...ccccoeeeiiieien e, 56



vii
TABLE OF CONTENTS, CONTINUED

DISCUSSION ...comiiiicrmtrisnmsssesnenssmsssmsassensssssssssesssssssscssms ssssmnssssmms s smnns snos 70
Hydrogeologic Setting of the Hillside Areas..........ccccceveeniiiiiiiiiiivieen. 70
In-depth Examination of Nitrate in the Study Basins ...........ccccccccce. 75
Nitrate Concentrations in Ground Water from Previous Studies ........... 82
A Spreadsheet Model for Nitrate Loading.........cccceecivvvivnnnvicinienniiciennenn 84
Prediction of Nitrate Concentrations with Increasing Development....... 85

CONCLUSIONS.....cccccimmtrimnminsimmisinsnsmeessmssmnrsssmmsessssssssssssassms ssamsms snssnss 92
Water Quality in the Study Basins ..........cc.oovcvvreevvcvivvenirnenvssnnenne s nen 92
Relationship of Development Density to Ground Water Quality ............ 93

Implications for Management of the Rathdrum Prairie Aquifer System.94

REFERENCES........ccciiitmiimimiinini st snscnseescresce e e rascsesss s snssmsmeesnamensas 97
APPENDIX 1.viircrccriineemrisssessninnnsenneesnans WELL DRILLERS’ LOGS
APPENDIX 2. seanisessianssnsans FIELD PROCEDURES

APPENDIX 3....cirrierissneemnisanninns RATHDRUM PRAIRIE AQUIFER DATA



viii

LIST OF TABLES
1. Methods of laboratory analysis of study water samples. .................ccceevnnneeen. 9
2. Quality control field SAMPIES ......ccccveiier e 11
3. Temperature and precipitation in the study basins ..............cc.cc.coo e 18
4. Soil hydrologic classes in the study basins..........cccocevviiiiiiiicn e, 20
5. Summary of zoning categories and pertinent regulations. ............c.ccccceuveeee.. 19
6. Characteristics of the three study basins ..........cccceeeviieeccee e 21
7. Characteristics of the sampled wells in all study basins ...........cccceeeeieeneen..e. 46
8. Chemical constituents and properties measured in study samples................ 49
9a. Water quality data for samples in Area GF ...........ccooeviiiieciciiiiiieee e 50
9b. Water quality data for samples in Area HV ........c.oeeviiiccc e 51
9c¢. Water quality data for samples in Area NGi..........cccoeeviiieciciiiiiieee e 52
10. Median concentrations for selected parameters in the three study basins and
the Rathdrum Prairi@ aquUIfer..............oociiviiiienc e e 54
11. Classification of hardness ...........cccce i 57
12, Measurements of SWL in the study basins..........cccoceviviiiiiiiiiiiice e, 72
13. Hydrogeologic properties of the aquifer framework materials....................... 73
14. Ground water nitrate concentrations reported in related studies .................. 83
15. Qutput of a nitrogen loading spreadsheet............c.cceveviivien e, 87
16. Qutput of a nitrogen loading spreadsheet............c.oovvveeeiiieee e, 88
17. Output of a nitrogen loading spreadsheet.................oooceiieiiiiiicieee 89
18. Output of a nitrogen loading spreadsheet.............cc..oooeceiveeeeii e 20



SR O L A o R A e

©

10.
11.
12.
13.
14.
15.
16.
17.
18.
19,
21,
23.
24.
25.
26.
27.
28.

LIST OF FIGURES

Location map of the three study basins .............cccoinii i 2
Comparison of the results of field duplicate analyses........cc.o.ooeevvvvveeiiieen, 12
Temperature and precipitation in the study basing .........ccccoeeceeviviiiiiiencvees, 17
Area GF, the South Greenferry Road basin.............ccoceeivcviiiin e 23
Area GF hydrogeologic SECHONS ........cccccvvierceerce e e 24,25
Elevation of bedrock in area GF.............ccccciviiiiiiiic e 27
Elevation of the static water levels inarea GF .........cccccccoovvviiin, 28
Area HV, Hidden Valley ... 30
Area HV hydrogeologic sections.......ccccoovmmiiiiiiiiicee e 32, 33, 34
Elevation of bedrock in area HV.............ccccorviiiiceiiii e 35
Elevation of the static water levelsinarea HV............ccccooeeeieiiiee e, 36
Area NG, Nettleton GuICh ..o 38
Elevation of bedrock in area NG ...........cccoi i, 40
Area NG hydrogeologic sections...........ccceoviieviiii e 41,42
Elevation of static water levels in area NG.........cccccco e, 44
Characteristics of the sampled wells in all study basins ...........ccccccoveeeeee. 47
Conductivity and hardness, all basins and the Rathdrum Prairie aquifer .....55
Chloride and nitrate, all basins and the Rathdrum Prairie aquifer................. 59
20. Nitrate concentrations in area GF ...........cceeeviiiieie i 61, 62
22. Nitrate concentrations in area NGi........cocoooriiiiieiee e, 63, 64
Piper diagram.........cviiiie e 66
Stff dIagrams ......eevviiiii e e 67, 68, 69
Hydrogeologic setting of the hillside basins ............cc..ccocoiiiieccee 71
Nitrate concentrations and well depth...............o i 78
Estimated nitrogen loads in the study basins...........cccceee i, 80
Projection of nitrate concentrations in area NG ..........ccccvviivciiienciiineen e, 91



Introduction

This report summarizes the first published ground water quality study of
hillside aquifers adjoining the Rathdrum Prairie aquifer system, Kootenai County,
ldaho. The hillside basins investigated here discharge groundwater to the
Spokane Valley-Rathdrum Prairie aquifer system, designated a sole source
aquifer by the U.S. Environmental Protection Agency (EPA) in 1978. Figure 1 is
a location map of the study areas.

Background

In the spring of 1996, routine quarterly monitoring by the Panhandle
Health District revealed nitrate contamination in a community water well in South
Post Falls, Idaho (Painter, 1996a) that exceeded the EPA maximum contaminant
level (MCL), 10 mg/L, for public drinking water supplies (U.S. Code of Federal
Regulations, 1992A). Follow-up sampling and a ground water study by the Idaho
Division of Environmental Quality (DEQ) confirmed contamination in two
community systems and several private wells, where nitrate levels were as high
as 40 mg/L (Painter, 1996b). Elevated nitrate concentration is a ubiquitous
indicator of contamination of ground water by sewage effluent, fertilizer, and
animal wastes (Spalding and Exner, 1993). In South Post Falls, as in most of the
hillside areas surrounding the Rathdrum Prairie, land use regulations allow small
lot sizes with onsite septic systems and unsewered development has proceeded
at a rapid rate following the population increase in Kootenai County.

The increasing development of the hillsides adjoining the Rathdrum Prairie
has generated concern about the potential for degradation of the Rathdrum
Prairie aquifer to which hillside basins discharge water at the surface and by
underflow. The Spokane Valley-Rathdrum Prairie aquifer was designated a sole
source aquifer by the United States Environmental Protection Agency (EPA) in
1978. Sole source status mandates the review of all federally supported projects
for their impact on the aquifer water quality. The state of ldaho designated the

Rathdrum Prairie aquifer as a special resource water in 1982 and a
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sensitive aquifer in 1997, Both designations require that the high quality of the
water be maintained. ldaho also requires that land use planning consider water
issues, pursuant to Idaho Code 67-6508.

The DEQ and the Panhandle Health District (PHD) of Kootenai County
coordinate and staff aquifer protection projects. The Kootenai County Planning
department has implemented land use restrictions over the Rathdrum Prairie
aquifer. The EPA has provided grant assistance for aquifer protection programs.

Since 1975, the PHD has monitored water quality of the Rathdrum Prairie
aquifer in a network of 47 wells sampled regularly for inorganic and organic
constituents. Continuous records of quarterly sampling exist for 27 of the wells
since at least 1980. The DEQ maintains records for 86 public water supply
systems that draw drinking water from the Rathdrum Prairie aquifer (Painter,
1991a). However, no systematic investigation of the water quality of hillside
areas has existed. Inits 1996 plan for future work on nitrate investigation, the
DEQ aquifer protection staff called for baseline assessment of water quality in
hillside areas (Painter, 1996b).

Purpose and Scope of the Study

A contract was developed between Eastern Washington University and
the DEQ in the spring of 1997 that established the objectives for Rathdrum
Prairie Hillside Water Quality Reconnaissance project. The objectives of the
project were to

= provide water quality data representative of the ground water in the

tributary watersheds on the hillsides of Kootenai County surrounding
the Rathdrum Prairie,

= investigate the relation of this data to natural and human-induced

influences, and

= interpret the influence of hillside discharge on the Rathdrum Prairie

aquifer.



The hillside areas of Kootenai county that comprise Critical Aquifer
Recharge Areas (CARAs) for the Rathdrum Prairie aquifer encompass more than
300 square miles (mi?) receiving 552 cubic feet per second of precipitation on a
yearly basis. Because it was not possible to conduct screening of the entire
hillside area with the funding available, three study areas were selected to study
basins of high, medium, and low residential development density (Fig. 1). In this
report, the basins are assigned codes. Area NG is Nettleton Gulch, a relatively
highly developed basin. Area GF is the basin containing South Greenferry Road,
the basin of intermediate development density. Area HV is Hidden Valley, a
basin of low development density. Each study area is within the bounds of a
CARA as delineated by the DEQ.

In each study basin, ten existing wells were sampled. Ground water
samples were collected in all wells in July and September of 1997. These
sampling events were scheduled to assess differences in the elevation of the
water table and any concurrent change in water chemistry. Additional samples
were taken in August, 1997, from wells where July nitrate concentrations were
elevated. The depth to standing water was measured in accessible wells. Field
measurements also included the temperature, pH, and conductivity of the ground
water samples. The total concentrations of calcium, magnesium, sodium,
chloride, sulfate, nitrite plus nitrate, and iron, and the alkalinity in study samples
were determined by laboratory analysis.

The South Post Falls hillside area where nitrate contamination was known
to exist was not considered within the scope of the hillside project because a
separate investigation of this area was initiated. Hillside basins where lake
subsurface discharge would dilute contaminants were excluded from study in this
project.

The ground water quality in the study basins was compared to the results
of PHD monitoring of the Rathdrum Prairie aquifer concurrent with this study.
Further comparisons were made with previously reported ground water quality

profiles of the Spokane aquifer, hillside basins discharging to the Spokane



aquifer (the Forker, Northwood, and Argonne Road basins), and the Chilco
Channel which discharges to the Rathdrum Prairie aquifer.

This reconnaissance level study produced data attributable to the time and
place of study which may not be extrapolated to suggest long term trends.
However, the information obtained in this study may be used locally for
assessing the impact of development and land use on drinking water, and may
be used as baseline data for evaluating trends in water degradation. Planners
and development managers can benefit from a clearer understanding of both
water quality and water quantity in the hillside areas. This study is instrumental
to the greater goals of protection of public health and the quality of the

environment, two factors very important to the economic health of the region.

Data Sources

The hydrogeologic information in this report was entirely based on
available studies and maps, as well as information from well drillers' logs on file
with the ldaho Department of Water Resources, and observations from field visits
through the summer of 1997. The locations of the wells and the wellhead
elevations were estimated by mapping on United States Geological Survey
(USGS) 7.5 minute series topographic maps. The locations were verified with
Global Positioning System (GPS) equipment.

The land uses were described using field observations, interviews with
residents, tax assessor records, and available aerial photography. Information
about the zoning of the selected basins and the restrictions on land use are from
the Kootenai County Planning Department. The septic system density was
established by counting systems mapped by the PHD in 1992.

The climate information was acquired from online resources of the Idaho
State Climate Services, the National Oceanic and Atmospheric Administration
(NOAA), and the USGS. The Kootenai County Soil Survey (Soil Conservation

Service, 1981) was used to assign soil classifications to basins and for additional



climate information. The data on water chemistry in other areas was extracted

from existing studies and from the PHD aquifer monitoring program.
Study Design and Methods

Selection of the Three Basins

Three basins (Fig. 1) were selected that were representative of relatively
low, medium, and high residential development density to study the incremental
effects of land use on ground water quality. Through field reconnaissance and
screening of well drillers' logs, and with input from the DEQ, basins were
identified that: (a) contained hillside aquifers vulnerable to contaminants related
to land use, and (b) had an adequate number of existing wells to serve as
sampling points.

The ranking of residential development density was based on field
reconnaissance supported by a count of onsite septic systems from maps
compiled by the PHD in 1992. With 18 septic systems per square mile of
drainage basin, area NG, Nettleton Gulch, was designated as the high density
basin. Area GF, the South Greenferry Road drainage, with 13 septic systems
per square mile, was designated the intermediate density basin. Area HV,
Hidden Valley, had the lowest development density with 3 septic systems per
square mile of drainage basin.

Selection of the Sampled Wells

Ten sampling points (wells) were chosen in each study basin. Because
this study relied on existing wells, selection was dependent on the development
patterns within selected basins and the willingness of residents to cooperate in
the investigation. Within the bounds of these restrictions, the wells chosen for
sampling were selected to represent points along presumed groundwater flow
paths and spaced to provide adequate representation within the area.
Preference was given to wells where fairly reliable drillers' logs were available,
however the location of the well and willingness of residents to allow access

sometimes overrode this stipulation.



Assignment of Well and Sample Codes

Each sampled well was given a code consisting of the initials representing
the study basin (GF, the South Greenferry Road basin; HV, Hidden Valley; and
NG, Nettleton Guich) followed by a number. Each sample code consists of the
well code followed by a number representing its order in the sequence of
samples from that well. For example, GF-4-3 is the third sample drawn from well
GF-4 in the South Greenferry Road study basin. Duplicate samples and blanks
for the purpose of quality control were given fictitious codes.

Some wells that were located in the field and used for construction of
hydrogeologic sections, but were not sampled, are given a code consisting of the
initials representing the study basin followed by a letter, for examples, NG-A, a
well in area NG, Nettleton Gulch.

Appendix 1 contains the drillers’ logs for the wells used in the study. The

logs are annotated with their assigned codes.
Sample Collection and Well Sounding

Water samples were collected following the recommendations and the
standard procedures of the DEQ and the Coeur d'Alene branch of the Idaho
State Laboratory. Appendix 2 is a detailed description of the field procedures
and equipment.

Before obtaining a sample, most of the wells were purged of at least one
well volume, and all wells were purged until at least two of the three field
parameters were stable. Because the wells, with the exception of the Greenferry
Water District community well, are fairly low yield, domestic wells in daily use, it
was deemed unnecessary to pump the recommended three well volumes for
purging of monitoring wells, in which water stands stagnant for long periods.

The field measurements were recorded at the time of the collection of
each sample. The samples were collected in new, one liter polyethylene
“cubitainer” bottles, obtained from the laboratory. The bottles were rinsed with

well water prior to collection of the sample. The samples were drawn from



outside taps as close to the wellhead as possible, and sample containers were
labeled with a unique sample code in indelible ink. The samples were placed on
ice in a cooler immediately after collection. Consistent with ongoing aquifer
monitoring programs in the region, no other field preservation was employed. At
all times the samples were within sight of the sampling personnel or in a locked
vehicle. The samples were delivered to the laboratory by the sampling personnel
within 24 hours of collection. At the lab, the transfer of samples to the laboratory
personnel was recorded on sample log sheets, which established a chain of
custody.

Measurement of the depth to the static water level (SWL) was completed
where the wells were physically accessible and where the owner did not object to
the opening of the well cap. The SWL was measured before the sample was
collected. The SWL was measured using an electric tape well sounder following
a standard operating procedure (Appendix 2). The depth to water was recorded
to one-tenth of a foot (or one-hundredth of a meter). The sounding tape was
raised and lowered two to three times to verify that the measurement obtained

was reproducible.
Water Quality Analysis

All the samples collected for the study were analyzed at the Coeur d'Alene
branch of the Idaho State Laboratory by EPA approved methods. The Coeur
d'Alene branch of the Idaho State Laboratory is certified for drinking water
analysis by the Idaho Bureau of Laboratories. For the analysis of sulfate only,
samples were shipped to the Idaho State Laboratory in Boise, because the
Coeur d’Alene branch does not have the recommended method for analysis of
sulfate in drinking water. Table 1 is a list of the constituents measured in the
study samples, and the standard methods employed, and includes the reporting
unit, the detection limit, the preservation, and the holding time for each analytical
method.



Table 1. Methods of laboratory analysis of the study water samples.

Constituent Method Reporting Detection Preservation Maximum
(EPA) Unit Limit (mg/L) Holding Time
Calcum 05
Magnesium 0.1
3111B idifi i itn
i Acidified to pH <2.0 with nit
Potassium Flame atomic mg/L. 01 salopr < w1° niine & months
absorption acid, refrigerated 4° C
Sodium 0.1
Iron 0.02
Chloride 325.3 mg/L. 0.5 None required
Titration 28 days
Nitrite + Nitrate 3563.2 mg/l. as 0.010 Acidified to pH<2.0 with sulfuric
Colorimetry nitrogsn acid, refrigerated 4° C 28 days
Sulfate 375.4 mg/L 2.0 Reftigerated 4° C
Titration 28 days
Alkalinity 310.1 mg/L as CaCO, 2 Refrigerated 4° C 14 days

Titration
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The temperature, the conductivity, and the pH of the samples were
measured in the field using instruments that were calibrated at least daily. The
field instruments are described in Appendix 2. All the wells were sampled once
in July, 1997, and once in September, 1997. These two sampling events were
employed to assess seasonal differences in the elevation of the water table and
any concurrent variation in water chemistry. Calcium, magnesium, chloride, and
nitrite plus nitrate in ground water were determined at least twice in samples from
all wells. All constituents were determined as total concentrations. To establish
a more complete characterization of ground water, alkalinity and three additional
major ions, potassium, sodium, and sulfate, were determined in three samples
from each basin. Analysis of total iron was completed for all wells at least once.
In areas HV and GF, the analysis of iron concentrations was not repeated. In
these two study areas, the first analyses for iron revealed most values were very
near or below the detection limit.

Seven wells showed evidence of elevated nitrate concentrations in the first
sampling round. Additional samples were collected from these wells in August,
1997. Nitrate concentrations were measured in all of these samples, and in one,
total potassium and sulfate were also measured. In order not to over-represent
these wells in the statistical summary, these additional analyses were not
included in the statistical treatment of water quality data.

Three types of quality control samples were prepared: field duplicates, a
trip blank, and an equipment blank. Field duplicates were submitted for
approximately ten percent of the samples collected. In this study, a field
duplicate is defined as a second sample obtained at the well immediately
succeeding the first, then labeled with a fictitious code. Field duplicates provided
an indication of the precision of sampling procedures and the reproducibility of
laboratory results. The analysis of field duplicate samples indicated that field and
laboratory procedures had minimal effect on the measurement of calcium,
magnesium, nitrate, and chloride. The results of the analysis of the duplicate

samples are listed in Table 2, and displayed graphically in Figure 2. Duplicate



Table 2. Quality control field samples. Includes duplicate

samples and bianks. All concentrations in mg/L. Bold type:
concentration was at or below this detection limit. Blank: no

data.
Sample Sample type  Caicium Magnesium Iron Nitrate  Chloride
number
GF-6-1 sample 29 52 0.09 0.605 1.5
GF-9-1 duplicate 29 586 0.41 0.572 1.5
% difference 0.0 37 64.0 28 0.0
GF-8-2 sample 28 4.9 0.692 1.5
GF-9-2 duplicate 27 52 0.737 15
% difference 1.8 3.0 3.1 0.0
NG-6-1 sample 55 13.9 68 3.87 45
NG-8-1 duplicate 56 13.6 43 402 45
% difference 09 1.1 225 19 00
NG-6-3 sample 50 13.3 0.38 3.90 55
NG-8-2 duplicate 51 13.0 0.05 2,97 55
% difference 1.0 1.1 76.7 135 0.0
HV-7-1 sample 36 58 0.07 0.202 1.0
HV-8-1 duplicate 37 6.1 0.09 0.235 1.0
% difference 1.4 25 125 7.6 0.0
HV-7-2 sample 34 52 0.230 15
HV-8-2 duplicate 35 56 0.287 15
% difference 14 37 11.0 0.0
GF-11-1 field blank 0.5 0.1 0.02 0.010 0.5
GF-12-1 equipment blank 0.010

11
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Figure 2. Comparison of the results of field duplicate analyses. Duplicate
pairs have the same first two letters in the sample code: GF=South
Greenferry Road basin, HV=Hidden Valley, NG=Nettleton Guich. Note:
September samples of areas GF and HV were not analyzed for iron.
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and sample concentrations differed less than 20 percent in measurements of
calcium, magnesium, nitrate, and chloride. Twenty percent is the maximum
allowable statistical difference between duplicates and samples recommended
for most DEQ ground water projects in the Ground Water and Soils Quality
Assurance Project Plan Development Manual (Winter, 1993). For iron, some
differences in the measured concentrations of duplicate pairs are significantly
greater than 20 percent. These differences are likely the result of (a) the
presence of sediment in samples or (b) measurement at extremely low
concentrations. One trip blank consisting of a container of deionized water
obtained from the laboratory and kept sealed in the field was submitted for
analysis. The reported concentrations of calcium, magnesium, iron, nitrate, and
chloride in the trip blank were at or below detection limits, indicating no
contamination of the blank took place in the field or laboratory. One equipment
blank was submitted for determination of nitrate concentration. The equipment
blank was deionized water obtained from the laboratory, subjected to field
measurement procedures, and transferred to a sample container. The nitrate

concentration of the equipment blank was at or below the detection limit.
Data analysis

Statistical and graphical methods were used to analyze the data. In charts
illustrating water quality and well characteristics, lines were plotted representing
the range of the middle 50 percent of data (25" to 75™ quartile). A tick mark
along each line represents the median value. These plots illustrate the spread of
the data, and in side by side plots, offer a visual impression of how the data sets
compare.

The central tendencies in the data were described using the median rather
than the mean (average) because this statistic is less sensitive to extreme
values. For small data sets, the median is more representative of the data when
the data set includes extreme measurements (outliers). Nonparametric statistics
have been used to describe water quality data and to estimate correlations

between water quality and causative factors (Saad, 1997; Mueller and others,
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1995). Nonparametric statistical procedures provide robust techniques that are
not sensitive to outliers and do not require the assumption of normal distribution
of data. For differences between basins in this study, the Kruskal-Wallis test
(Conover, 1980, p. 229-237) was used to determine the statistical significance of
differences in ground water contamination as expressed by nitrate concentration,
and differences in the geochemical character of the ground waters as expressed
by calcium-magnesium ratios. These tests were performed to establish whether
differences between study basins could be considered more than accidental
occurrences. The Wilcoxon signed ranks test (Conover, 1980, p.282-288) was
used to test for differences between sampling events within each study basin.
This test was performed to lend statistical support for establishing whether
relatively high and low ground water conditions affected ground water chemistry.
Relationships between nitrate concentration and well depth and depth to the
open interval in sample wells were investigated using the Spearman correlation
coefficient (Spearman’s rho, r,) (Conover, 1980, p. 252-256).

For concentrations of chemical constituents reported at or below the

detection limit, the detection limit concentration was used in calculations.

Description of Hillside Basins

The three study basins are located on the perimeter of the Rathdrum
Prairie in Kootenai County, in the northern Idaho Panhandle (Fig. 1). Kootenai
County is in the northern Rocky Mountains physiographic region with a minor
embayment of the Columbia River Basin in its far southwest corner (Bayer,
1983).

General Geology and Climate

Three general divisions of aquifer framework material in the study basins
may be identified: (a) Precambrian basement rock, (b) isolated remnants of the
Miocene Columbia River Basalt Group, and (¢) a regolith composed of
Quaternary alluvial deposits, unconsolidated sediments deposited by Pleistocene

glacial outburst floods, and decomposed bedrock.
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The bedrock of all of the study areas is extremely ancient metamorphic
rock most often assigned to the Prichard Formation of the Belt Supergroup
(Anderson, 1940; Griggs, 1973). The Belt Supergroup is a extensive sequence
of sedimentary rock formed of sediments deposited during the late Proterozoic
era of geologic time. Belt Supergroup rocks are, in general, only weakly
metamorphosed. The bedrock of the selected basins has undergone different
degrees of metamorphism. Weakly metamorphosed argillite is a dominant
bedrock east of the Rathdrum Prairie. The gneissic bedrock south and west of
the Prairie exhibits amphibolite facies metamorphism (Joseph,1990). The gneiss
of these areas has been assigned a Belt Supergroup protolith by Griggs (1973),
but may predate the Belt Supergroup (Weis, 1968).

The Rathdrum Prairie is contained within the Purcell Trench, a structural
low extending north-northeast into Canada. One hypothesis suggests that the
Purcell Trench formed along the axis of low angle normal faulting of eastward dip
during unroofing of the igneous intrusive core of Selkirk Mountains. During this
event Belt Supergroup strata which had overlain the metamorphic core of the
Selkirks, were displaced. Stratigraphic evidence of the date of this event has
been obscured by basalt flows and glacial flood deposits, but it is likely to have
occurred in the Cretaceous or Eocene during a period of crustal extension. The
fault is expressed in the mylonitic zones in bedrock on the eastern slopes of the
Selkirk Mountains (Rhodes and Hyndman, 1988).

During the Miocene, flows of the Columbia River Basalt Group extended
into the ancestral Rathdrum Prairie valley to an elevation of about 2200 ft
(670 m) (Griggs, 1976). Isolated remnants of Columbia River Basalt exist in the
subsurface of two of the study basins, areas GF and NG, according to drillers’
logs.

The geologic evolution of the landforms of portions of ldaho, Washington,
and Oregon by Glacial Lake Missoula outburst flooding is a unique story first
detailed by Bretz (1923). Graham (1994) provides an extensive review of the

effects of these events on the Rathdrum Prairie. In brief, from about 15,300 to
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12,700 before present (B.P.) multiple catastrophic outburst floods from Glacial
Lake Missoula coursed through the ancestral Rathdrum valley (Waitt, 1985).
Glacial Lake Missoula at its greatest extent was about the size of Lake Ontario.
The lake was impounded by the Purcell Trench lobe of the Cordilleran ice sheet
at the site of present-day Pend Oreille Lake. The breaching of the ice dam
resulted in the largest floods in the geologic record worldwide. Many hundreds of
feet of coarse, washed, sand and gravel were deposited in the ancestral
Rathdrum Prairie valley. The open framework nature of these flood deposits is
responsible for the prodigious yield and ground water velocity of the Rathdrum
Prairie aquifer, and its vulnerability to pollutants introduced at the Prairie surface.
Unconsolidated deposits beneath the valley floor extend to a depth of greater
than 1000 ft (300 m) two miles (3.2 km) east of the Idaho-Washington state line,
as inferred from seismic profiles by the U.S. Army Corps of Engineers (1951).
The high stages of Glacial Lake Missoula floods deposited ice-rafted erratic
boulders and flood bars which extend up into the hillside valleys surrounding the
Rathdrum Prairie to elevations of greater than 2620 ft (800 m) (QO’Connor and
Baker, 1992).

General Climate The study basins are in Kootenai County, where warm

to hot summers are cooler in the mountains. Where cold air drainage is in effect
in winter, the valleys are colder than the lower slopes of the mountains (Soil
Conservation Service, 1981). The average monthly temperature and
precipitation at the Coeur d'Alene station of the NOAA climate network in
Kootenai County are presented in Figure 3 and Table 3. The average yearly
temperature for the period 1961-1986 was 48.4°F (9.1°C). Temperature
extremes were from -26°F to 109°F (-32.2°C to 42.7°C) for this same period.
Monthly temperature averages in the year of the study were approximately
equivalent to the long term averages (Fig. 3), with an average for the year at
47.9°F (8.8°C) (Idaho State Climate Services, 1997).

The average yearly precipitation (Table 3, Fig. 3) at Coeur d’Alene for the
period 1961-1986 was 25.70 in (652 mm). The bulk of precipitation, about



Average Monthly Temperature at Coeur d'Alene
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Figure 3. Temperature and precipitation in the study basins. Mean
monthly temperature and precipitation at Coeur d'Alene, Idaho, for the
period 1961-1986 compared to monthly precipitation and average monthly
temperatures for the year of the Hillside Project, September 1996 to
August 1997 (Idaho State Climate Services, 1997).
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64 percent, occurred from October to March. Precipitation in the year of the
study was 39.70 in (1008 mm), more than 50 percent above the long term
average (Fig. 3) (Idaho State Climate Services, 1997). According to the Soil
Conservation Service (1981), average yearly precipitation in the study basins
ranges from 22 to 28 in (569 to 710 mm), with higher values occurring at higher
elevations.

Soils The soils of ground water recharge areas are important to an
understanding of the potential for contamination. Table 4 describes soil
hydrologic classes devised by the Soil Conservation Service (1981) and used in
this report, and lists the predominant soil series of the study basins by class.

Land Use A qualitative reconnaissance of land use for each area was
performed as part of this study. The descriptions of study areas include the land
use zones as established in the Kootenai County comprehensive plan. Table 5

is an abbreviated explanation of pertinent zoning information and regulations.

Table 5. Summary of zoning categories and pertinent regulations.

Regulatory category Impact

EPA Sole Source Aquifer status Requires review of federally supported projects
to prevent ground water degradation

Idaho Special Resource Water status Quality of water must not be lowered unless

Idaho Sensitive aquifer demonstrated necessary and justifiable for
social or economic development

PHD septic system restrictions Minimum lot size without sewer: 5 acres over
Rathdrum Prairie aquifer

Agricultural / suburban zone, Kootenai county Minimum lot size: 1/5 acre, 3/4 with livestock

Rural zone, Kootenai county Minimum lot size: 5 acres

Agricultural zone, Kootenai county No subdivision

The individual characteristics of the study basins are detailed in the
sections that follow. A summary of the characteristics of the three study basins is

presented in Table 6.
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Area GF: The South Greenferry Road Basin
Intermediate Development Density

Area GF (Fig. 1 and Fig. 4) covers approximately 3.26 mi2 or 844 hectares
(ha). Area GF is south of the Spokane River about 1.7 mi (2.7 km) east, along
East Riverview Drive, from the city of Post Falls. The basin of area GF contains
the South Greenferry Road neighborhood and is the drainage basin of an
intermittent stream, Cedar Creek. The northern boundary of area GF is the
Spokane River, and the basin extends south to the Cedar Hill divide above Bunn
Road. At the mouth of the basin, area GF is bounded on the east by Kelly
Avenue and on the west by Snowshoe Drive.

The topography of area GF is characterized by steep ravines in the upper
reaches, an upland bench midway along the axis of the valley, a dissected bar or
fan at the valley mouth, and a rolling, low relief terrace along the Spokane river at
the base of the valley. Intermittent streams carry surface runoff that percolates
into a depression just south of East Riverview Drive. The land surface elevations
range from about 2,130 ft to 4,122 ft (649 to 1,256 m). The length of the basin is
about 2.23 mi (3.6 km). The bedrock in area GF is highly fractured and contorted
gneiss correlated with the Hauser Lake Gneiss (Rhodes and others, 1989). The
bedrock is identified as granite in well drillers’ logs. Visible in outcrop are roughly
vertical bands of segregated felsic rock with high quartz content and what was
probably mafic rock containing iron and magnesium, now weathered to clay rich
zones. Also exposed are zones of granular, permeable weathered bedrock.
Aerial photography compiled in the orthophotoquad map of the area reveals
intersecting systems of lineations apparent in vegetation patterns, suggesting the
existence of extensive joint systems in the bedrock.

Figures 5a and 5b are hydrogeologic sections depicting the aquifer
framework and water levels of area GF. Interfingering strata of sand, gravel, and

clay, with the coarsest material underlying clay in drillers’ logs, suggest
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EXPLANATION
O  Regolith Well

W  Bedrock Well

GF-1 Sampled Well
GF-A Well located in field but
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Location of section

Base Map U.S, Geological Survey 7.5 Minute Series, Post Falls, Idaho
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Figure 4. Area GF, South Greenferry Road.
Locations of study wells and hydrogeologic
sections.
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deposition by debris flow in a fan structure. Also apparent in drillers’ log
descriptions of lithology are the deep weathered zones in bedrock characteristic
of this area.

The mapping of static water levels in the wells of area GF suggests
hydraulic gradients in the direction of surface slopes of about 0.02 in regolith at
the base of the drainage and in the regolith-bedrock aquifer at the higher
elevations. The deepest static water level measured in a well in area GF was at
elevation 2,015 ft (614.0 m). The depth to water in the Rathdrum Prairie aquifer
north of area GF and the Spokane River is about 130 ft (39.6 m) below the land
surface, at elevation 2,000 ft (609.6 m), as suggested by contouring by Painter
(1991b) of USGS data (Drost and Seitz, 1978). Figures 6 and 7 depict the
bedrock configuration and the ground water levels, respectively, in area GF. The
configuration of the water table in Figure 7 is interpreted from data from drillers’
logs and measurements performed in September, 1997, for this study.

To the west of Cedar Creek and on the flat adjacent to the Spokane River,
the soils of area GF are mostly of the McGuire soil series, hydrologic type A,
deep, well- to excessively drained, having permeability from 2.0 to >20 inches
per hour (in‘hr) (5.1 to >51 centimeters per hour, cm/hr). The east side of the
basin has shallower soils of lower permeability, of the Vassar series, hydrologic
type B, with permeability of 0.6 to 2.0 in/hr (1.5 to 5.1 cm/hr). Between the
hillside and the Spokane River soils are of hydrologic type A, mostly of the
Avonville series, with permeability of 0.6 to >20 in/hr (1.5 to >51 cm/hr) (Soil
Conservation Service, 1981).

The land use is a mix of small scale farming and residential, and has
included a small commercial greenhouse in operation since 1980, by the owner’s
report. In area GF, 41 septic systems were counted on maps of onsite septic
systems compiled by the PHD in 1992. The density of septic systems is about
13 per square mile of recharge area (about 5 per square kilometer). The GF

area is zoned agricultural/suburban and rural.
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There are no sewers serving the area. Drinking water in area GF is
pumped from domestic regolith and bedrock wells, and delivered by a public
water system, the Greenferry Water District. Some residents of area GF
reported problems or concerns about the drinking water. The water was
described as corrosive. Some residents complained of turbidity in their well
water. Bacterial contamination has been an issue in the Greenferry Water
District distribution system. In August, 1997, this water purveyor installed a

chlorinator (personal communication with staff of the Greenferry Water District).

Area HV: Hidden Valley

Low Development Density

Area HV (Fig. 1 and Fig. 8) covers about 9.56 mi2 (2,480 ha) in the Selkirk
Mountains west of the Rathdrum Prairie. Area HV contains the Hidden Valley
neighborhood. The drainage basin of area HV is the area drained by Lost Creek,
and extends to Rathdrum Mountain to the north. Area HV is bounded to the
south by Highway 53 on the Rathdrum Prairie.

The topography of the HV area basin includes steep ravines in upper
reaches, but a broad, essentially flat, aggraded, valley floor standing some 200 ft
(61.0 m) above the Rathdrum Prairie. A bar of sand and gravel with a slope of
30 percent toward the Prairie blocks the mouth of the basin. The outlet of the
valley was blocked by this bar of poorly sorted flood deposits which may be typed
as an eddy bar, defined by Baker (1973). This hanging valley may once have
been a lake similar in form to Hauser Lake or Twin Lakes, also impounded
behind valley-side eddy bars (Kiver and Stradling, 1982).

The upland valley floor is comprised mostly of Potlatch silt loam,
hydrologic type D, where permeability is 0.2 to <0.6 in‘hr (0.51 to <1.5 cm/hr),
decreasing with depth. As a result runoff pools here from February through early
July. Soils on coarser flood deposits in the basin are generally of the Kootenai

series, hydrologic type A, having permeability in the range 0.6 to >20 in/hr (1.5 to
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>51 cm/hr) (Soil Conservation Service, 1981). Lost Creek flows year-round
through Hidden Valley, however the stream disappears into the Rathdrum Prairie
at its outlet from the basin.

The land surface elevations in area HV are from about 2,120 ft in the
depression where Lost Creek disappears, to the 5,003 ft summit of Rathdrum
Mountain (from 646 to 1,525 m). The length of the basin is about 4.70 mi
(7.6 km).

The bedrock in the vicinity of sampled wells in area HV is gneiss, and has
been identified as Hauser Lake Gneiss (Weis, 1968), correlating with the bedrock
of area GF. In the area of the sampled wells, bedrock outcrops vary from
massive foliated gneiss to highly fractured and mylonitic gneiss. In drillers' logs,
the bedrock of Area HV is identified as granite.

Hydrogeologic sections (Fig. 9a, b, c) illustrate the subsurface lithology
and water levels in area HV. Interpretation from drillers’ logs suggests that a
buried channel exists in the subsurface where as much as 374 ft (115 m) of
sand, gravel, and silt appear to contain no viable aquifer. A stratum of silt and
clay approximately 70 ft (20 m) deep lies below a surficial body of gravel in the
upper valley. Figure 10 displays the bedrock configuration of area HV in the
vicinity of the sampled wells.

The measurement of static water levels in the wells of area HV indicates a
hydraulic gradient to the south of about 0.05 in wells terminating in bedrock. The
deepest static water level measured in area HV was at elevation 2,041 ft (622.3
m). The depth to water in the Rathdrum Prairie Aquifer at the outlet of Hidden
Valley is about 155 ft (47.0 m) below the land surface, elevation 1,995 ft
(608.0 m), based on contouring of 1978 USGS data by Painter (1991b). Figure
11 depicts the configuration of ground water in area HV in the vicinity of the
sampled wells, interpreted from September, 1997 measurements performed for

this study and data from drillers’ logs.
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The land use of area HV is residential and agricultural, and includes a
recently closed gravel pit. The HV area is zoned agricultural/suburban and rural.
All wastewater disposal is to onsite septic systems. In area HV, 28 septic
systems were counted on maps of onsite septic systems compiled by the PHD in
1992. The density of septic systems was approximately three per square mile of
recharge area (about one per square kilometer).

Drinking water in Hidden Valley proper is drawn from domestic wells
completed in bedrock. At least two wells are shared by more than one
household. Wells along Highway 53 at the outlet of the study basin are
completed in bedrock or regolith. No community water system is available to
Hidden Valley residents. Some residents of area HV expressed concern about
the low quantity of water available in their wells. Goncern exists that increasing
development of the area will tax the water supply. Most residents reported good
water quality. However there were complaints of intestinal distress in two
households where the residents had moved to this area recently. These
residents were suspect of their water, having heard that the Rathdrum area has

experienced bacterial contamination in public water supplies.

Area NG: Nettleton Guich
High Development Density

Area NG (Fig. 1 and Fig. 12) comprises a drainage basin of about 2.85 mi2
(7.4 ha). Area NG includes Nettleton Gulch, directly east of the eastern limit of
the city of Coeur d'Alene and directly north of Best Hill. The basin of area NG
extends up into the hills to East and West Canfield Buttes. Included in this study
area, in addition to Nettleton Gulch, is a draw that branches from Nettleton Gulch
to the northeast and contains Maple Leaf Road, part of the Thomas Lane
neighborhood, and Shaw Loop Drive.

The topography in area NG is characterized by steep ravines and a flat,
aggraded valley bottom. The land surface elevations in area NG range from
about 2,200 to 4,102 ft (670 to 1,250 m). The length of the basin is about 3.16 mi
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(5.1 km). Intermittent surface streams disappear into the valley bottoms in the
Maple Leaf Road subbasin and in Nettleton Gulch. The bedrock in area NG is
primarily argillite of the lower Prichard Formation, having a distinctive rusty red
weathering rind as a result of disseminated pyrrhotite, an iron sulfide mineral
(Griggs, 1973). Argillite is a finer-grained rock than the bedrock of the other
study basins. The argillite formed from deep burial of fine-grained sedimentary
rocks, and is identified in well drillers' logs as shale. A contact between
onlapping Columbia River Basalt and argillite may be inferred by a change in the
composition of rock debris from basalt to argillite on the hill north of the mouth of
Nettleton Gulch. Some well drillers' logs in area NG indicate basalt in the
subsurface. Figure 13 illustrates the bedrock surface of area NG. Area NG
contains surficial glacial flood deposits of silty sand to a depth of 100 ft (31 m).
Nettleton Gulch proper has basal sedimentary deposits of coarse, cemented
gravel. These are overlain by sand and layers of clay. These finer sediments
may have been deposited by low energy glacial flood waters that washed over a
divide between what now the Thomas Lane neighborhood and the Rathdrum
Prairie.

Figures 14a and 14b are hydrogeologic sections illustrating the aquifer
framework and ground water levels in area NG. Discontinuous clay deposits and
cemented gravels retard vertical movement of ground water. Faults were
mapped by Anderson (1940) along the axes of Nettleton Guilch and the Thomas
Lane subbasin. The presence of faults in area NG contributes to the difficulty of
interpreting ground water flow, as faults may impede or facilitate movement of

ground water.
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The mapping of static water levels in the wells of area NG indicated
hydraulic gradients to the west of 0.02 in bedrock. All static water levels
measured in regolith wells stood at an elevation of about 2,100 ft (640 m). The
lowest static water level measured in area NG was at elevation 2,065 ft
(629.3 m). Figure 15 displays the configuration of the water table in the vicinity of
the sampled wells in area NG, as interpreted from September, 1997
measurements and data from drillers’ logs. The depth to water in the Rathdrum
Prairie aquifer at the outlet of Nettleton Gulch is at about 100 ft (31 m) below the
land surface, at elevation 2,050 ft (625.0 m), as suggested by contouring of 1978
USGS measurements by Painter (1991b).

The soils of the lower elevation of area NG are mostly of the McGuire
series, hydrologic type A, where permeability ranges from 2.0 to >20 in/hr (5.1 to
>51 cm/hr). Where a seasonal high water table exists at the lowest elevation in
Nettleton Guich, the soil is of the Ramsdell series, hydrologic type C, with
permeability from 0.6 to 2.0 in/hr (1.5 to 5.1 cm/hr) (Soil Conservation Service,
1981).

The land use in area NG is predominantly residential. All sewage disposal
is to onsite septic systems. Fifty septic systems were counted from 1992 PHD
maps. The density of septic systems was approximately 18 per square mile of
recharge area (about 7 per square kilometer). Area NG is zoned
suburban/agricultural. The boundary of the Rathdrum Prairie/Spokane aquifer
protection zone extends into the mouth of Nettleton Gulch.

Drinking water in area NG is supplied by domestic wells completed in
bedrock and regolith, and by the Coeur d'Alene City Water Department. Some of
the residents of area NG were concerned about the quality of their drinking
water. One household has been told that their well, well NG-6, is installed in the
site used for waste disposal by the ranch that once occupied the valley. In
another household, the site of well NG-2, the residents reported their water
tastes bitter. Several residents reported that rusty stains develop on fixtures and

on fences that intercept irrigation water.
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Description of the Sampled Wells in All Basins

The construction details and ground water conditions as indicated on
drillers' logs for the 30 sampled wells are summarized in Table 7. No monitoring
wells were drilled for this study.

The sampled wells were originally installed as drinking water sources,
although a few of these wells (GF-2, GF-8, GF-13, NG-1, NG-10) are now used
only for irrigation where community water systems became available or another
well was installed. The Greenferry Water District well, GF-10, is a community
well serving approximately 800 people. Three of the other wells (HV-2, HV-10,
and GF-5) serve two or more households. The dates of installation of the
sampled wells ranged from 1973 to 1994. Bedrock wells comprised 18 of the
sampled wells; the remaining 12 wells were completed in regolith.

Figure 16 is a chart comparing by study basin the yield, depth, static water
level (SWL), and depth to the first open interval of the wells sampled in the study.
This chart depicts the characteristic middle 50 percent of data and the medians
of each property.

The yields estimated by well drillers for the sampled wells with available
drillers' logs ranged from 3 gallons per minute (gpm) in a bedrock well of area NG
to more than 600 gpm in the Greenferry Water District community well. The
median yield for all sampled wells was 15 gpm. In general, in area HV the well
yields were the lowest of the three basins, with a median yield of 8 gpm. Area
GF had the highest yields, with a median yield of about 20 gpm. The median
yield in area NG was 14 gpm.

The range of depth for all wells of the study was from about 20 to 551 ft
(6.0 to 167.9 m). The median depth of all wells in the study was 225 ft (68.6 m).

The depth of the wells in area HV was greatest of the three selected basins and
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CHARACTERISTICS OF THE SAMPLED WELLS

Well Yield by Study Basin Well Depth by Study Basin
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Figure 16. Characteristics of sampled wells in all study basins. Data is
from drillers' logs. Lines represent the middle 50 percent of data; the tick
marks are the median values. GF=the South Greenferry Road basin,
HV=Hidden Valley, NG=Nettleton Gulch.
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of a narrower range, with a median in this area of 363 ft (110.6 m). In area GF
and area NG, the median well depths were similar, 200 ft (61.0 m) and 209 ft
(63.6 m), respectively.

The static water level (SWL) in sampled wells ranged from 10 to 470 ft
below land surface (3.0 to 143.0 m). The median SWL. in the sampled wells was
125 ft (38.0 m) below land surface. The median depth to the SWL was greatest
in area HV at 171 ft (62.0 m). The median SWLs in areas GF and NG are 93 ft
(28.3m) and 135 ft (41.0 m), respectively. Of the 30 wells, 19 were accessible to
sounding. The SWLs in the remaining wells were obtained from drillers’ logs.The
range of depth to the first open interval of the sampled wells of the three selected
basins was from 0 to 451 ft below the surface (0 to 137.3 m). The median depth
to the open interval for all sampled wells was 155 ft (47.3 m). The estimates of
depth to the first open interval were extracted from well drillers' logs where
available, with the exception that for the two dug wells, the well was considered
to be open along the entire depth. The median depth to the first open interval
was greatest in area NG at 182 ft (55.6 m). The median depth to the first open
interval, 173 ft (52.6 m), was similar in area HV. The median depth to the first

open interval, 132 ft (40.3 m), was least in area GF.

Results of Water Quality Analysis

A total of 75 water samples were analyzed for the study. The chemical
constituents and properties measured in the samples are listed and defined in
Table 8. The results of all analyses and field measurements of ground water
samples are presented in Tables 9a, 9b, and 9c.

Conductivity, pH, and temperature were measured in the field for all
samples. All other constituents were determined in the laboratory. The samples
collected in the first sampling round, July, 1997, were analyzed for calcium,
magnesium, chloride, nitrate, and iron. In August, 1997, additional samples were
drawn from seven wells showing evidence of contamination. Six of these

samples were analyzed for nitrate; one of these samples was analyzed for
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nitrate, potassium, and sulfate. In the second sampling round in September,
1997, all samples from all wells were again analyzed for calcium, magnesium,
chloride, and nitrate. Iron analysis was repeated in area NG only. In nine
samples of the September sampling round, three in each basin, sodium,
potassium, sulfate, and alkalinity were also determined.

Table 10 is a summary of median values by study basin for the
constituents and properties measured in all samples. Comparison between
study basins yielded statistically significant differences (Kruskal-Wallis test, 95
percent confidence level) in the level of impact on the ground water by
anthropogenic pollutants, as indicated by nitrate concentrations, and the general
chemistry of the water as suggested by calcium-magnesium ratios. Therefore,
the study basins were considered separately in statistical treatment. However,
no statistically significant difference (Wilcoxon signed ranks test, 95 percent
confidence level) in water chemistry was found between the two sampling
rounds, therefore the samples from the two sampling rounds within each study
basin were grouped for statistical treatment.

For comparison Table 10 displays the median values for constituents and
properties measured during the July 1997 PHD monitoring of the Rathdrum
Prairie aquifer (unpublished PHD data report). The Rathdrum Prairie aquifer
data is listed in Appendix 3. In the following summaries of field and laboratory
measurements, the data cited for the Rathdrum Prairie aquifer were also from the
July 1997 PHD monitoring event.

Summary of Field Measurements

Conductivity measured slightly higher in study samples than in the
Rathdrum Prairie aquifer (Fig. 17). Conductivity in the study basins ranged from

103 to 407 microsiemens/centimeter (us/cm). Area NG had the highest median

conductivity at 239 ps/cm, area GF, the lowest, at 174 us/cm. Area HV was
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Conductivity: All Study Basins and
Rathdrum Prairie Aquifer
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Figure 17. Conductivity and hardness, all basins and the
Rathdrum Priarie aquifer. Bar represents the middle 50 percent
of data (25th percentile to 75th percentile). The tick mark is the
median. GF=the South Greenferry Road basin, HV=Hidden
Valley, NG=Nettleton Gulch, RPA=Rathdrum Prairie aquifer.
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intermediate at 226 ps/cm. In the Rathdrum Prairie aquifer, the range of

conductivity was from 30 to 260 us/cm, with a median at 185 us/cm.

The pH in all study basins was generally similar to the pH of the Rathdrum
Prairie aquifer. The range of pH for all study basins was 5.4 to 8.3 (standard
units). In the Rathdrum Prairie aquifer, the range of pH was from 5.9 to 7.7.

The temperature of samples from the study basins was lower than the

temperature of the Rathdrum Prairie aquifer ground water. The range of
temperature in the study samples was 7.8 to 16.9°C (46.0 to 62.4°F), with a
median at 11.0°C (51.8°F). The samples from area GF had the highest
temperatures, with a median at 12.4°C (54.3°F), about 2°C degrees higher than
the medians of area HV, 10.3°C (50.5°F), and area NG, 10.5°C (50.9°F). In the
Rathdrum Prairie aquifer samples, the median temperature was 14.0°C (57.2°F),
with a range of 10.0 to 20.0°C (50 to 68°F). The average annual temperature of
Coeur d'Alene, is 9.1°C (48.4°F) (Idaho Climate Services).

Summary of Laboratory Measurements

Calcium and magnesium concentrations in the study samples were
similar to those determined in the Rathdrum Prairie aquifer samples. The range
of calcium concentrations in all study basins was from 12 to 55 mg/L. The
median calcium concentration was lowest in area GF, at 24 mg/L. Similar
median calcium concentrations were identified in area HV, area NG, and the
Rathdrum Prairie aquifer. The median calcium concentration in area HV was 30
mg/L. The median calcium concentration in area NG was 31 mg/L. The median
calcium concentration in Rathdrum Prairie aquifer samples was 29 mg/L, and the
range was from 6 to 46 mg/L.

The range of magnesium in all study basins was from 2.1 to 20.8 mg/L.
The median magnesium concentration was lowest in area GF at 4.0 mg/L. The

median magnesium concentration in Area HV was 5.2 mg/L. The magnesium
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concentration was highest in area NG at 9.1 mg/L, where it was similar to the
Rathdrum Prairie aquifer median concentration of 9.5 mg/L.. The range of
magnesium concentration in the Rathdrum Prairie aquifer was 0.6 to 19.0 mg/L.

Hardness was calculated (Lloyd and Heathcote, p. 98) from the
concentrations of calcium and magnesium ions in the study water samples and
the samples from the Rathdrum Prairie aquifer. Ground water of the study areas
was moderately hard (Table 11), similar to the ground water in the Rathdrum
Prairie aquifer (Fig. 17). The range of hardness of the study samples was from
41 to 194 mg/L CaCO,. Area NG had the highest median hardness at 117 mg/L
CaCQ,, and the highest hardness value overall of 194 mg/L CaCO,. The median
hardness in area GF was 66 mg/L CaCO,. In area HV, the median hardness was
98 mg/L CaCO,. In the Rathdrum Prairie aquifer, the range of hardness was 22
to 179 mg/L CaCO, with a median of 113 mg/L CaCO..

Table 11. Classification of hardness (Durfur and Becker, 1964)

Concentration, mg/L’ CaCC, Classification
0-60 Soft
61-120 Moderately hard
121- 180 Hard
180 + Very hard

Sodium was measured for three wells in each study basin. The range of
sodium concentrations in all study basins was from 2.3 to 80 mg/L. In two deep
wells competed in bedrock, NG-3 and HV-9, relatively high sodium
concentrations were detected. Sodium concentration was 11 mg/L in a sample
from well NG-3. The sodium concentration in a sample from well HV-9 was 80
mg/L. The median value for sodium concentration in the Rathdrum Prairie
aquifer samples was 2.9 mg/L, while the range of sodium determined was from
1.7 to 5.4 mg/L.

Potassium concentrations were measured in three wells in each study

basin. The range of potassium values in the study was from 0.8 to 2.4 mg/L.
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The range of potassium concentrations in the Rathdrum Prairie aquifer was 0.8
to 2.8 mg/L, with a median of 1.8 mg/L.

Chloride was above Rathdrum Prairie aquifer levels in area NG. Chloride
concentrations of the three study basins and the Rathdrum Prairie aquifer are
compared in Figure 18. The range of chloride in all study basins was 0.5 to
8 mg/L. Area NG had the highest median concentration of chloride, 4 mg/L, and
the highest chloride value overall, 8 mg/L. Median chloride in area GF was
3.0 mg/L. In area HV, the median chloride concentration was lowest at 1.3 mg/L.
The range of chloride in the Rathdrum Prairie aquifer was 0.5 to 5.0 mg/L, with a
median of 2.0 mg/L.

Sulfate was measured in three wells in each study basin. The range of
sulfate was from less than 2.0 mg/L, the detection limit, to 18.2 mg/L. Sulfate
concentrations were highest in area NG, ranging from 9.01 to 14.0 mg/L.

In area HV the lowest sulfate concentrations were detected, with two of the
samples at or below the detection limit of 2.0 mg/L. Area GF presented
intermediate sulfate concentrations, ranging from 4.97 to 6.70 mg/L. The
detection limit for analysis of Rathdrum Prairie aquifer samples was 10 mg/L.
Approximately half of the samples were below this value. Sulfate concentrations
ranged from less than 10 to 18 mg/L in the Rathdrum Prairie aquifer.

Alkalinity was measured for three wells in each study basin. Alkalinity for
all samples ranged from 60 to 193 mg/L CaCQO,. Differences among the study
basins were not apparent, but alkalinity in two deep bedrock wells, NG-6 and HV-
9, was more than twice that of the other study wells. In well NG-6, the alkalinity
was 158 mg/L CaCQO,. In well HV-9, the alkalinity was 193 CaCQ,. Alkalinity
was not measured for the Rathdrum Prairie aquifer as part of the in July, 1997
PHD monitoring activities. Past measurement (Drost and Seitz, 1978) of
samples from wells in the Rathdrum Prairie region yielded a range of alkalinity,
60 to 202 mg/L CaCQ,, similar to the alkalinity detected in samples from the
study basins. Alkalinity in water of pH <9 , like that of the study basins and the

Rathdrum Prairie aquifer, is almost identical with the bicarbonate concentration
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Aquifer
5 —
46
4.3
4 + 4.0
% 3.4
g3+ 30 3
°
T
§ 2+ 18 i 20
1.
1.3 |
1+ 1.0 1.0
0 t } f |
GF HV NG RPA
Study Basin
Nitrate: All Study Basins and Rathdrum Prairie Aquifer
7 _—
6.24
6L 2
5 -
E4T
2
g3
Z 2.61
2 4
1.47
27
1+ 0.864 1.09 |0654 0.971 I
0.545 -
|0241 I faWatr L W) i 04541
0 T . ML T 1
GF HV NG RPA
Study Basin

Figure 18. Chloride and nitrate, all basins and the Rathdrum Prairie
aquifer. Bar represents the middle 50 percent of data (25th percentile to
75th percentile). The tick mark is the median. GF=the South Greensferry
Road basin, HV=Hidden Valley, NG=Nettleton Gulch, RPA=Rathdrum
Prairie aquifer.
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(Lloyd and Heathcote, 1985, p.34). The measurement of alkalinity was used to
establish the bicarbonate concentration in selected samples.

Nitrate concentrations reported for samples in this study are total nitrite
plus nitrate reported as elemental nitrogen (nitrate-N), however, nitrite is
negligible in most ground water, where it is oxidized to nitrate (Freeze and
Cherry, 1979, p. 413). See Figure 18 for a comparison of nitrate concentrations
in the three study basins and the Rathdrum Prairie aquifer. The background
nitrate concentration of ground water recharging the Rathdrum Prairie aquifer at
its southern end has been estimated at 0.5 to 0.8 mg/L (Painter, 1996a), a value
similar to an estimate for North Idaho ground water, 0.5 mg/L (Parliaman and
others, 1980).

The nitrate concentrations for all study basins ranged from below the
detection limit of 0.010 mg/L to 10.5 mg/L. Median nitrate was highest in area
GF, 2.61 mg/L, ranging from below the detection limit to 10.5 mg/L. Nitrate
concentrations were very low in samples from area HV wells, where the median
was 0.242 mg/L, and the concentrations ranged from at or below the detection
limit, 0.010 mg/L, to 1.50 mg/L. In area NG, median nitrate was 1.09 mg/L, and
the range was from 0.019 to 3.90 mg/L.

The nitrate concentrations reported in some wells in areas GF and NG are
generally much greater than in the Rathdrum Prairie aquifer. In the Rathdrum
Prairie aquifer, the median nitrate concentration was 0.971 mg/L, and the range
of nitrate was from 0.086 mg/L to a high of 5.12 mg/L in the South River Water
Association well in South Post Falls. In area GF, nitrate concentrations at or
slightly above 10.0 mg/L,, the MCL established by the EPA for public drinking
water, were found twice in well GF-4 (Fig. 19). Four nearby wells (see Figure 20)
consistently produced samples with elevated nitrate concentrations ranging from
2.34 to 8.02 mg/L (Fig. 19). Samples from six wells (see Fig. 21) in area NG
contained nitrate concentrations of greater than 1.00 mg/L, but no higher than
3.90 mg/L (Fig. 22).
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EXPLANATION
Regolith Well
A Bedrock Well
GF-1  Well Code

00

Nltrate concentration
in mg/L (September)

Base Map U.S. Geological Survey 7.5 Minute Series, Post Falls, ldaho

0 1/2 mile
| { |
1/2 kilometer

SCALE

Contour interval 40 feet

JVW TIVLIA OANOILYOOT

Figure 20. Nitrate concentrations in
area GF (South Greenferry Road basin).

ROAD BASIN
Results from September samplingevent.

SEE FIG. 1 FOR BASIN LOCATION
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Area NG
Nettleton Guich <

-

EXPLANATION
© Regolith Well

¥  Bedrock Well
NG-1 Well Code

1.00°
Nitrate concentration
in mg/L (September)

Wi

Base Maps U.S. Geological Survey 7.5 Minute Series, Fernan Lake, ldaho, and Cosur d'Alene, idaho

0 1/2 mile
| |
|

1/2 kilometer
SCALE

Contour interval 40 feet (20 feet in western part of map)

LOCATION QF DETAIL KAP

in area NG (Nettleton Gulch).
Results of September sampling event.

Figure 22. Nitrate concentrations irZ
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Iron concentrations in the study for all areas ranged from below the
detection limit of 0.02 mg/L to 20.8 mg/L. The median iron concentration in area
NG was 0.06 mg/L. Wells NG-1, NG-4, NG-6, and NG-7 consistently produced
samples above the SMCL, 0.3 mg/L, established by the EPA for iron. The low
median iron concentration in area NG reflected the presence of other wells where
iron was at or below the detection limit. Wells HV-6 and GF-7 produced samples
of high turbidity which were subsequently digested before analysis, as per
standard method, yielding anomalously high iron concentrations. The iron
concentration in GF-7 in July was 16.9 mg/L. In the September sample from GF-
7, which was not turbid, the iron concentration detected was 0.05 mg/L. The iron
concentration in HV 6 in July was 20.8 mg/L. Because the September sample
from HV-6 was turbid, iron determination was not repeated. The residents who
use these two wells reported that the turbidity is not a common occurrence.
Median iron concentrations in areas GF area HV were 0.04 mg/L and 0.07 mg/L.,
respectively.

Iron concentration is not routinely measured in the PHD Rathdrum Prairie
aquifer monitoring program. Review of the measurements available for the
period 1976 to 1990 (Painter, 1991a), indicated that most values of iron
concentrations were at or below the detection limit of 0.01 mg /L. Parliman and
others (1980) reported median iron concentrations for a variety of aquifers in the
Rathdrum Prairie area which ranged from below a detection limit of 0.02 mg/L to
as high as 13.0 mg/L. The highest value was determined in a sample from a well
completed in argillite.

Major ion analysis Plotting of the mineral content of study samples on a

Piper diagram (Fig. 23) illustrates that all wells except one produced calcium-
bicarbonate water. Well HV-9 produced water of the sodium-bicarbonate type
(Hem, 1985). Stiff diagrams (Fig. 24a,b,c) of ion concentrations depict the
results of the nine samples in which the total suite of major ions was determined.
In each figure, three samples from a single study basin and a sample from the

nearest monitored Rathdrum Prairie aquifer well are juxtaposed.
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Figure 23. Piper Diagram. The piper diagram conveniently represents

similarities and differences in water constituents. In nine complete ion analyses

from the three study basins, all but one sample may be classified as calcium

bicarbonate water type, the remaining sample is of sodium bicarbonate type.
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Figure 24a. Stiff diagrams. Three complete ion analyses in area GF, the South
Greenferry Road basin and for comparison, the July sample of the Post Falls

Greenferry Road well in the Rathdrum Prairie aquifer.
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24b. Stiff diagrams. Three complete ion analyses in area HV, Hidden Valley,
and for comparison, the July sample of the new Rathdrum well in the Rathdrum

Prairie aquifer.
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Figure 24c. Stiff diagrams. Three complete ion analyses in area NG, Nettleton
Gulch, and for comparison, the July sample of the Coeur d’Alene Fourth Street

well in the Rathdrum Prairie aquifer.
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Discussion

Hydrogeologic Setting of the Hillside Areas

In the hydrogeologic regime of the hillside areas surrounding the
Rathdrum Prairie, water is stored in regolith consisting of unconsolidated glacial
flood and alluvial deposits, in saprolite, and in partially decomposed and
fractured bedrock. Precipitation, irrigation water, and domestic effluent are the
sources of recharge to the hillside aquifers. The flow paths of ground waters
within the study basins are of minimal distance. The path of recharge is primarily
by direct infiltration, however some deep bedrock wells may draw from fracture
zones recharged at high elevations. Discharge from the hillside aquifers occurs
by underflow to the Rathdrum Prairie aquifer. Surface flow out of the hillside
basins percolates into the porous surface of the Rathdrum Prairie at basin
outlets. Figure 25 is a conceptual model of the hydrogeologic setting of the
hillside basins adjoining the Rathdrum Prairie.

The major ground water recharge period in Kootenai County follows spring
snowmelt. In hydrographs of wells on the Rathdrum Prairie near the Spokane
River (Young, 1983) based on measurements from 1971-1982, the highest water
table elevations occurred in June or July. The lowest water table elevations
ocecurred from January through March. This suggests that the July sampling
event of the study captured data for the ground water at approximately its highest
levels. The September sampling event occurred after a period of ground water
decline. The static water levels declined between July and September in 12 of
the 14 study wells where measurement was possible. The changes in static
water levels between the sampling events are presented in Table 12. The
change in static water levels ranged from +2.8 ft (+0.8 m) to -48.6 ft (-14.8 m).
The greatest fluctuation in the static water level was measured in well NG-4,
where a spring high water table exists. Another large fluctuation in the static
water level was measured in well GF-8 where the static water level fell 35.5 ft
(10.8 m) between July and September. Well GF-8 is on the bank of the
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Table 12. Measurements of static water levels in the study basins.
Blank: no data.

Area GF
Depth to water (ff) | Difference :
LM
Well Code July September :
GF-1 89.7 90.9 -1.2
GF-2 12.1 19.2 7.1
GF-3 139.6
GF-4 68.3 746 i -63
GF-5 134.7 137.0 -2.3
GF-7 59.2 56.4 i 28
GF-8 60.7 962 i -355
Area HV _ _
Depth to water (ft) Difference
(fH)
Weli Code July September
HV-2 200.5
HV-3 125.2 144.3 -19.1
HV-5 >100*
HV-6 116.1 119.0 -2.9
HV-9 >300%
HV-11 43.0 445 -1.5
Area NG
Depth to water (ft) Difference
o
Well Code July September |
NG-1 107.4 113.4 -6.0
NG-3 139.8 1441 | -43
NG-4 83.0 1316 | -48.6
NG-6 145.0 144.0 1.0
NG-11 103.5 103.7 -0.2

*Wells were inaccessible beyond this point.
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Spokane River. The comparison of static water levels in the wells in the study
basins with the elevation of the water table in the Rathdrum Prairie aquifer
indicated that the direction of ground water underflow in the study basins is
toward the main aquifer.

Static water levels stand above the regolith-bedrock contact in areas GF
and NG, suggesting storage of ground water in regolith. However, in area HV,
measured water levels in the upper basin are in bedrock, indicating limited
storage of ground water.

Table 13 is a list of estimates of hydraulic conductivity and porosity for

various aquifer framework materials like those present in the study basins.

Table 13. Hydrogeologic properties of the aquifer framework materials.

Facies Porosity ! Hydraulic conductivity

Clayey silt to gravely silt 35 to 70 percent 0.27 to 1.37 feet per day (ft/d)
(9.53 x 10° to 4.83 x 10™* centimeters

per second (cm/s)) 2

Silty sand and gravel 25 to 50 percent 60 to 200 ft/d
(0.02 to 0.07 cm/s) 2
Glacial outwash sediments 40 percent 360 to 1740 fi/d
(0.127 to 0.614 cm/s) 2
Weathered granite / saprolite 10 percent 4.4 1/d
(1.55 x 10° cm/s) ®
Fractured crystalline rock 0 to 10 percent 0.864 to 86.4 ft/d
(gneiss) (83x10°1t0 0.3 cm/s) *
Dense crystalline rock 0 to 5 percent 28x10%t0 2.8 x 10° ft/d
(gneiss) (10" to 108 cm/s) ®
Fractured shale 0 to 10 percent 2.8 x 1010 283 ft/d
(10%to 10 cm/s)®
Shale 0 to 10 percent 2.83x107t02.82x 10"
(10" to 107 cm/s)
1 Freeze and Cherry, 1979, p. 37 4. Bolke and Vaccaro, 1981
2. Sagstad, 1977 5. Freeze and Cherry, 1979, p. 29

3. Todd, 1980
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The Spokane River flows at the base of area GF. The interaction of the
Spokane River with the main aquifer at the base of the hillsides south of the
Rathdrum Prairie is not well understood. Broom (1951) estimated an average
loss of 78 cubic feet per second (cfs) from Post Falls to Greenacres, Washington,
however the location of losing and gaining reaches of the river is not well
established. The conductivity and temperature of ground water are properties
that are influenced by surface water recharge; in ground water zones of lower

conductivity and higher temperature river recharge may be occurring. In this
study, low conductivity, relative to the study basin median of 174 ps/cm, was
detected in ground water samples collected from the wells nearest to the
Spokane River. The conductivity in the samples collected from these wells (GF-
7, GF-8, GF-10) ranged from 103 to 142 pus/cm. The dilute nature of the samples
from wells near the river may result from river recharge, however the conductivity
was similar in samples from wells that are not in the vicinity of the Spokane River
(GF-1, GF-13, HV-3, HV-9). The temperature in the well nearest to the Spokane
River, 16.9°C (62.4 °F), was the highest measured in the study.

Effects of hydrogeology on ground water chemistry In recharge

areas, there is a downward component to the direction of ground water flow
(Freeze and Cherry, 1979, p.194), increasing the vulnerability of an aquifer to
contamination. Ground water recharge areas are indicated by hydrogeochemical
trends. In general, because ionic concentration increases along the flow path of
ground water, water from recharge areas is relatively fresh and of lower
conductivity (Freeze and Cherry, 1979, p.201). The conductivity in study
samples indicates there are recharge areas in the flat uplands of areas GF and
HV at the sites of wells GF-1 and HV-3. In area HV, most wells produced highly
mineralized samples of high conductivity, suggesting long residence times. Well
HV-9, at 500 ft (152.3 m) the deepest study well, produced the sole sodium
bicarbonate water sample, while all other samples of the study were calcium

bicarbonate water. The high sodium content (80 mg/L) of well HV-9 probably
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results from the isolation of its water-bearing interval from the influence of
surface waters where sluggish ground water flow and long residence times can
produce sodium rich water in the presence of sodium feldspar minerals (Freeze
and Cherry, 1979, p. 273).

In area NG, conductivity was low in two wells (NG-1 and NG-4), as

compared to the median conductivity (239 us/cm), that are near the surface water

flow of the basin. Water samples from area NG had the highest calcium,
magnesium, sulfate, and iron concentrations in the study, which suggests a long
residence time in contact with argillite containing iron sulfide minerals and basalt

containing ferro-magnesian minerals.

In-depth examination of nitrate in the study basins

Significance of nitrate in drinking water Nitrate is the most common

chemical contaminant identified in aquifers (Freeze and Cherry, 1979). Nitrate
contamination is ubiquitous in aquifers throughout the world and the level of
contamination by nitrate is increasing (Spalding and Exner, 1993). Nitrate is a
product of septic system effluent and of both animal and chemical fertilizers. The
movement of nitrate in groundwater is not retarded by reaction with other water
constituents. Nitrate is not adsorbed by the aquifer framework (Hem, 1985).
However, nitrate may be transformed to chemical species that are not
detrimental to drinking water in low oxygen environments, for example, in waters
at great depth (Freeze and Cherry, 1979).

The EPA has established a maximum contaminant level for nitrate in
public drinking water supplies of 10 mg/L nitrate-N (U.S. Code of Federal
Regulations, 1992A). This limit has been established to prevent a potentially
fatal illness in infants, methemoglobinemia, or blue-baby syndrome. The
etiologic agent of methemoglobinemia is nitrite, a product of nitrate in the
immature digestive system. Nitrate can be converted to nitrite in the stomach.

When nitrite binds with the oxygen-transporting hemoglobin in the blood, it forms
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methemoglobin. Until the age of about four months, infants lack an enzyme
necessary to transform the methemoglobin back into hemoglobin, and may suffer
from insufficient oxygen (Mueller and others, 1995).

There are further health concerns linked to nitrate by correlation studies
that to date do not prove nitrate is a causative factor (Spalding and Exner, 1993).
An increased risk of cancer through the role of nitrate as a precursor compound
in the formation of nitrosamines, some of which are known carcinogenics, has
been investigated. A recent epidemiological study (Ward and others, 1996)
reported increased risk of a form of cancer, non-Hodgkins's lymphoma, from
long-term consumption of drinking water with nitrate concentrations greater than
or equal to 4 mg/L nitrate N. Conflicting results have been reported. When
nitrate consumption was evaluated as a risk factor in stomach cancer in four
separate studies, nitrate consumption had an inverse relationship, in general,
with the occurrence of the disease (as reported in Ward and others, 1996).
Nitrate and nitrite have been linked by correlation studies to mutagenic and
teratogenic effects, cardiovascular disease, and deficits in infant development
(Mitchell and Harding, 1996). The contribution of nitrate consumption to the
occurrence of health disorders in humans continues to be the subject of much

research.

Background levels of nitrate Only very small amounts of nitrogen are
found in rocks. Naturally occurring nitrogen in present in organic matter in soils
(Hem, 1985).

The naturally occurring concentration (background level) of nitrate in the
Rathdrum Prairie region is not known. Background levels of nitrate were
estimated at 0.5 mg/L nitrate-N by Parliaman and others (1980). The range of
nitrate concentrations in the southern portion of the Rathdrum Prairie aquifer
near the source of lake recharge, from 0.5 to 0.8 mg/L was used by Painter
(1996b) as a background level. Bolke and Vaccaro (1981) found nitrate levels

generally 3 mg/L and greater in the peripheral areas of the Spokane aquifer.
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Madison and Brunett (1985) used nitrate concentrations in more than
87,000 wells in the first nation-wide evaluation of the distribution of nitrate in
ground water. Their background level for nitrate, 3 mg/L, could be too
conservative from an environmental perspective, because half of the samples
collected across the nation did not have detectable concentrations of nitrate
(Spalding and Exner, 1993). The data sets of the National Water-Quality
Assessment Program were used by Mueller and others (1995) to establish
median nitrate concentrations by land use setting. The median nitrate ranged
from 0.1 mg/L for forest land, to 1.8 mg/L for the urban setting, to 3.4 mg/L for
ground water beneath agricultural regions. These figures reflect the greater
capacity of forested land for uptake of nitrogen.

The results of this study suggest that the minimum naturally occurring
concentration of nitrate in ground water in the hillside basins adjoining the
Rathdrum Prairie aquifer is less than 0.010 mg/L., as detected in the deep wells
of area HV, Hidden Valley.

Well construction and nitrate concentration The relationship between
nitrate concentrations and two well construction variables, the depth of a well and
the depth to the first open interval of a well, were examined by calculation of the
Spearman rho correlation coefficient (r,). A negative correlation (r, = -.51) was
found between nitrate concentration and well depth. A similar correlation was
found between nitrate concentration and the depth to the first open interval
(r, = -.47). These correlations indicate that nitrate concentrations were lower in
deeper wells, and about 25 percent of the variation in nitrate concentrations was
attributable to well depth. Scatterplots (Fig. 26) illustrate that the highest nitrate

concentrations are found in wells less than approximately 200 ft (61 m) deep.
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Nitrogen inputs Estimates were made of the nitrogen loading of the

study basins from septic system discharge, lawn fertilization, pasture fertilization,
cattle waste, and atmospheric deposition in the study basins (Fig. 27). The
number of households in each basin was limited to the number of septic systems
counted from the PHD 1992 maps. The nitrogen load from septic discharge was
calculated using the PHD estimate of average household wastewater discharge
of 250 gallons (946 liters) per day per household, containing 32 mg/L nitrogen,
the upper limit of the EPA (1980) estimate of wastewater nitrogen concentration.
A lawn size was estimated at 5,000 square feet per household, with a fertilization
rate of 5 Ib nitrogen per 1,000 square feet per year, the rate recommended by the
Cooperative Extension System (Parker-Clark and Mahler, 1996). The estimates
of pasture acreage were based on field reconnaissance and acreage estimated
from tax assessor maps. The nitrogen load from pasture fertilization was
calculated using the rate, 140 Ib of nitrogen per acre per year, recommended by
the Cooperative Extension System for irrigated grass pastures (Mahler, 1996).
The nitrogen load from beef cattle used was 113.1 pounds per animal per year
(reported in McMahon and Woodside, 1997). The animal waste load calculated
included only cattle, although there were scme horses, sheep, and goats in small
numbers in the study basins. The atmospheric deposition of nitrogen used in the
estimate was 0.7 pounds per acre (0.8 kilograms per hectare) which was the
measured rate of nitrogen deposition in Whitman County, Washington in 1996
(National Atmospheric Deposition Program, 1997).

The nitrogen load introduced by nitrification by plants was not estimated.
A stand of clover or alfalfa can provide up to 200 Ib of nitrogen per year (Mahler
and others, 1997). These estimates represent the total loading in the study

basins, not the amount of nitrogen entering the ground water.
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The nitrogen load to the basins by atmospheric deposition may be utilized
by crops, denitrified in periodically saturated topsoils rich in organics (Walker and
others, 1973), or may be lost to volatilization (National Research Council, 1978,
p. 274). However, virtually all of the nitrogen from discharge of domestic
wastewater to onsite septic systems is delivered eventually to the ground water
(Walker and others, 1973; National Research Council, 1978, p. 264). Chemical
and animal fertilizer uptake by plants varies by crop and soil characteristics.
Nitrogen use efficiency averages 50 percent. Best management practices can
increase nitrogen uptake to 70 percent and careless management can reduce
uptake to 30 percent (Mahler and Mahler, 1997).

Fertilizer use in agricultural regions has been widely recognized as a
source of nitrate contamination of ground water, yet the recognition of the
potential for contamination from small farms like those in the hillsides of Kootenai
County is relatively recent. The University of Idaho (Mahler and Mahler, 1997)
summarizes the problem as follows. Massive federal education programs target
the large farmer, however the owners of small farms, or ranchettes, have been
neglected in pollution prevention programs. Small farms ranging in size from one
to 20 acres are increasing in number throughout the northwest; large numbers of
small farms are appearing near Coeur d’Alene and other cities in the Pacific
Northwest. The contribution to ground water contamination of small scale farms
can be significant. Small farms often support several horses and other livestock
and owners attempt to feed animals from forage crops grown on site. Often
small farm owners have off-farm sources of income and the costs of fertilizers
and other farm chemicals do not limit their use.

The greatest nitrate concentrations in samples of the study were found in
well GF-4 on a small farm. This farm contributes about 1150 Ib of nitrogen (the
owner’s estimate) to the annual nitrogen load in the basin by chemical fertilizer
and manure application to one acre of corn and seven acres of pasture. This

load exceeds the approximately 1000 pounds per year of septic loading within
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the entire study basin. This does not include nitrogen loading from a small
greenhouse on the farm. Highly permeable soils and decomposed bedrock
underlie the farm. The low available water capacity of the soil here necessitates
a high rate of irrigation, facilitating the leaching of nitrate to ground water.

The potential contribution of small businesses to groundwater pollution is
a growing concern and these entities, not connected to large industrial
companies that have been the focus of government pollution prevention efforts,
may prove difficult to educate (Lowrie and Greenberg, 1997). In area GF and in
South Post Falls where nitrate concentrations exceeded the MCL, greenhouses

were in operation.

Nitrate concentrations in ground water from previous studies

Table 14 is a compilation of ground water nitrate concentrations reported
in related studies. Most comparable to the current study are the reports by
Graham (1994), Hall (1991), and Dion (1987) who studied hillside basins
discharging to the Rathdrum Prairie-Spokane aquifer system. Graham (1994)
reported nitrate concentrations {(mean 0.454 to 0.715 mg/L) in the Chilco
Channel, with a mean of 0.715 mg/L, and Sage-Lewellen watershed, with a
median of 0.454 mg/L, which are similar to the concentrations in area HV, Hidden
Valley , with a median nitrate concentration of 0.242 mg/L. Working in basins of
greater development density, Hall (1991) and Dion (1987) reported higher nitrate
concentrations. In wells at the outlet of the Forker and Northwood basins of
Spokane County, Washington, Hall (1991) reported a mean nitrate concentration
of 2.78 mg/L. The mean of the ground water samples from the Argonne Road
basin was 6.5 mg/L (Dion, 1987). These values are more comparable to those of
areas GF, South Greenferry Road, with a median 2.61 mg/L nitrate, and area
NG, Nettleton Guilch, with a median of 1.09 mg/L.
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A spreadsheet model for nitrate loading

A simple spreadsheet has been developed that allows the estimation of
nitrogen loading to an unconfined aquifer and is included with this report.
Aliernatively the spreadsheet is available through the Internet: e-mail to
jpbuchanan@ewu.edu. The user is required to input a variety of parameters
which govern the concentration and loading of nitrogen to the vadose zone and
to ground water in the aquifer. The spreadsheet calculates the ground water
quality impact based on a simple conceptual model similar to that of Bauman and
Schafer (date unknown) and Rodriguez-Estrada and Loaiciga (1995). This
spreadsheet is not an empirical model based on data gathered during this study
of hillside watersheds.

Input parameters include the number of lots (residences) on a given area
of the land surface. The user can define the average occupancy of each
residence (number of people), how much wastewater each person produces per
day, and the nitrogen production per person per day. A retardation factor may
also be input which reflects the uptake rate of nitrogen once it is released to the
environment: zero percent retardation indicates no uptake while 100 percent
retardation indicates all nitrogen is utilized and none is allowed to escape to
ground water. The spreadsheet also allows for the consideration of the recharge
volume to the aquifer by natural rainfall and by lawn irrigation, each specified in
inches per year. Wastewater recharge volume to the aquifer is calculated by the
spreadsheet based on input values discussed above. At this point the
spreadsheet can calculate the nitrogen concentration in the vadose zone.

If the user wants to estimate the nitrogen concentration in the ground
water in the saturated zone of the unconfined aquifer, then additional input
parameters are required. The user must specify the mixing depth (the thickness
of the portion of the saturated zone with which the recharge water will mix), the

width of the property being considered across the direction of ground water flow,
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the slope of the water table surface beneath the property (the hydraulic gradient),
and the permeability of the aquifer media. If background nitrate concentration in
ground water in the area is known, the user may input this value. The
spreadsheet then calculates the nitrogen concentration in the ground water due
to the effect of mixing the effluent with the regional ground water flow. Once
values for the input parameters are specified, the spreadsheet automatically
calculates a variety of useful numbers. The residential density, volume of
wastewater production, and nitrogen concentration in wastewater are determined
first. The recharge volume due to rain and irrigation, and the nitrogen
concentration in the recharge water (including septic effluent and allowing for
retardation if specified) is also calculated. Lastly, the volume of ground water
flow beneath the site and the total nitrogen concentration in the ground water
(allowing for mixing of the recharge volume and considering background nitrogen
concentration in the ground water) is determined. In sum, this spreadsheet is a
useful tool that estimates the impact on an unconfined aquifer from nitrogen

loading by septic discharge beneath a proposed development.

Prediction of nitrate concentrations with increasing development

The spreadsheet program described in the previous section was used to
project nitrate concentrations in ground water with increasing development
density within a basin. In these scenarios, data has been entered for area NG,
Nettleton Guich.

A readily developed area of 260 acres within Nettleton Gulch was used in
these predictive examples. The household size was adjusted to reflect the PHD
estimate of 250 gallons per day (gpd) of septic discharge per household in
Kootenai County. Nitrogen production per person per day was calculated from
the upper limit of the EPA estimate of nitrogen concentration of septic discharge,
32 mg/L (U.S. EPA, 1980). A retardation factor of zero was used. In well
oxygenated soils, it is reasonable to assume that all nitrogen in septic discharge

will be converted to nitrate (Freeze and Cherry, 1979, p. 413). The precipitation
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recharging ground water is estimated at eight inches per year, about one-third of
the annual average rainfall, consistent with estimates of consumptive use by
Droste and Seitz (1978). The amount of irrigation recharging ground water is not
well constrained. Coeur d’Alene water use shows a differential of about 40,000
gallons per month between winter and summer months (personal
communication, Coeur d’Alene City Water Department). Irrigation probably
exceeds one inch per month; one inch per year ground water recharge from
irrigation was employed in the predictions. The area of saturated flow out of the
basin and the slope of the water table surface were calculated from field
measurements and data from drillers’ logs. The estimate of permeability
(hydraulic conductivity), 123 foot per day (ft/d), used is consistent with the
estimate by Painter (1991b) of basin ground water export of 0.59 cubic feet per
second per square mile of basin area, and within the range of from 60 to 200 ft/d
for a Rathdrum Prairie-perimeter locale of silty sand and gravel established
empirically by Sagstad (1977). The background level of nitrate in recharge water
used was 0.8 mg/L, from an estimate by Painter (1991a) for the Rathdrum Prairie
aquifer. Nitrogen loading considered in the predictions was solely from septic
discharge.

Tables 15, 16, 17, and 18 are examples of the output of the spreadsheet
program. Figure 28 is plot of the increasing nitrogen concentrations resulting
from decreasing lot size within a hypothetical development. As Figure 28
displays, the predicted nitrogen concentrations in ground water exported from the
hypothetical developments increases to 7.22 mg/L in an approximately
exponential trend with decreasing lot size in the development from five acres to
one-fifth acre. For the five-acre lot size prediction, 52 lots are input. This closely
parallels the current development status of area NG in the study, where 50 septic
systems were mapped by the PHD in 1992. The actual median nitrogen
concentration in the study samples from area NG was 1.09 mg/L; the predicted

value for nitrogen concentration is 1.01 mg/L.



Table 15. Output of a nitrogen loading worksheet. Using a 260 acre estimate of
readily developed land in area NG, Nettleton Gulch, and lot sizes of 5 acres,
the concentration of nitrogen in ground water is calculated. This estimate approximates

present day development. See text for an explanation of input parameters and assumptions.

NITROGEN LOADING CALCULATION WORKSHEET:

Area NG, Nettleton Guich, 5 acre lots
Input the following parameters - be sure to use the indicated units!

What is the size of the proposed development?
Number of lots = 52
Number of acres = 260

What is the definition of a household?
Cceupancy = 3.85 pacple
65 gallonsi

Y
N production = 8 grams/person/gay

What percentage of nitrogsn is taken up in the sail?
N retardation = 0 percent

Recharge parameters:

Estimate amounl of pracipitation going to groundwater?

Precipitation = 8 inchesfyear
Estimate amount of lawn irrigation going to groundwatar?
Irrigation = 1 inchesfyear

Calculated wastewatar volume for entire develapment:
(do not enter - this is calculated from above)
Wastawater = 4749745 gallons/year

Mixing effects and dilution with groundwater:

What is the thickness of the pottioh of the aquifer that recharge will mix with?

Mixing dapth = BO fest

What is the width of ihe developrment across tha diraction of groundwatet flow?
Width of ow = 870 feet

What is the slope of the water table surfacs beneath the davslopmant?
Hydraulic gradient = 0.017 dimensionless

What is the permeabifity of the aquiter media?
Permeability = 123 feavday

Impact of develapment to groundwater quality:

What is the N concentration in the aquifer?
Background N = 0.8 my/L

Conversion factars:

3.78 liters per gallon

7.4B gallons per cubic foot
43560 square leet per acre

Calculated or output values are in these columns:

Thea caiculated density is: 0.20 lots/acre

Wastewater production = 250.25 gallons/day/house
91341.25 gallons/ysarfhouse
945.945 |/day/house

345269.93 Liyear/house

Household N loading = 30800 mg/day

N concentration per house = 32.56 mg/L

Total N preduction = 11.24 kg/yearshouse

N conc. for development = 1693.12 mg/L

N loading for developmant = 584.58 kg/year

N load all houses with na retardation = 584.58 ky/year
N foad all houses with retardation = 584.58 kg'year

11.24 kgfysarfhouse

Recharge (rain + irrigation) = 23271.78 cubic feet per day
8494200 cubic feet per year
657985 64 litars per day

240168408 liters per year

Total recharge volume lo graundwater = 258122445 liters par year
(inciudes rain +irrigaticn +wastewater)

N concentration in rechargs watar = 2,26 mg/L
{for antire dovelopment)

Calculated groundwater Q = 145534 cubic feet per day

(beneath entire devalopmant) 4114875.2 liters/day
53119784 cubic {eet par yaar
1.502E+08 litarsiysar

Total N concentration in groundwater = 1.01 mg/L
(as a result of the completed development)
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Table 16. Output of a nitrogen loading worksheet. Using a 260 acre estimate of
readily developed land in area NG, Nettleton Gulch, and lot sizes of 1 acre,

the concentration of nitrogen in ground water is calculated.

See text for an explanation of input parameters and assumptions.

NITROGEN LOADING CALCULATION WORKSHEET:

Area NG, Nettleton Guich, 1 acre lots
Input the following parameters - ba sure to use the indicated units!

What is the size of the proposed development?
Number of lots = 260
Number of acres = 260

What is the definition of a household?
Occupancy = 3.85 people
Waslewaler produced = 65 gallons/person/day
N production = 8 grams/persorvday

What percentage of nitrogen is taken up in the soit?
N retardation = 0 percent

Recharge parameters;

Estimate amount of precipitation going to groundwater?

Precipitalion = 8 inchesfyear
Estirnate amount of lawn irrigation going to groundwater?
Irrigation = 1 inches/year

Calculated wastewatar volume for entire development:
{do not enter - this is cakculated from above)
Wastewater = 23748725 gallonsfyear

Mixing effects and dilution wilh groundwater:

What is the thickness cf the portion of the aquifer that recharge will mix with?

Mixing depth = 80 fest
What is the width of the development across the direction of groundwater flow?
Width of flow = 870 feel

What is the slope of the water table sutface beheath the development?
Hydraulic gradient = 0.017 dimensionless
What is the permeability of the aquifer media?
Permeability = 123 feel/day

Impact of development to groundwater quality:

What is the N cancentration in the aguifer?
Background N = 0.8 mgil.

Conversion factors;

3.78 liters per gallon

7.48 gallons per cubic foot
435860 square feet per acre

Calculated or output values are in these columns:

The calculated density is:

Wastewater production =

Household N lbading =
N concentration per house =
Total N production =

N cone. for development =
N loading for development =

N load all houses with no tetardation =

N load all houses with retardation =

Recharge {rain + irrigation} =

Total recharge volume to groundwater =
(includes rain +irrigation +wastewater)

N conceniration in recharge water =
(for entire development)

Calculated groundwater Q =
[benealh entire development)

Total N cc ion in gre

1.00 lotsfacre

250.25 gallons/day/house

91341.25 gallonsfyear’house
945,945 L/day/house
345260 .93 Lyear/house

30800 mg/day
32.56 mg/L
11.24 kg/year/house

8465.61 mgiL.
202292 kgfyear

2022 92 kglyear
2022.92 kgfyear
11.24 kg/yearfhouse

23271.78 cubic feet per day

8494200 cubic feet per year
857995.64 liters per day
240168408 liters per year

329938589 liters per year

8.86 mg/L

145534 cubic feet per day
4114875.2 litersiday
53119764 cubic feet per ysar
1.502E+09 liters/year

= 2.25 mgiL.

(as a resuit of the completed development)



Table 17. Output of a nitrogen loading worksheet. Using a 260 acre estimate of
readily developed land in area NG, Nettleton Gulch, and lot sizes of 1/2 acre,
the concentration of nitrogen in ground water is calculated.

See text for an explanation of input parameters and assumptions.

NITROGEN LOADING CALCULATION WORKSHEET:

Area NG, Nettleton Guich, 1/2 acre lots
Input the following parameters - be sure to use the indicated units!

What is the size of the proposed development?
Number of lots = 5!
Number of acres = 260

What is the definition of a household?
Qeeupancy = 3.85 pecple
Wastewater produced = 66 gallons/person/day
N production = 8 grams/perscrn/day

What percentage of nitrogen is taken up in the soil?
N retardation = 0 percent

Recharge parameters:

Estimate amount of precipitation going to groundwater?

Precipitation = 8 inches/year
Estimate amount of lawn irrigation going to groundwater?
Irfigation = 1 inchesfyear

Calculated wastewater volume for entire development:
{da not enter - this is calculated from above)
Wastewater = 47497450 gallons/year

Mixing effects and dilution with groundwater:

What js the thicknass of the portion of the aquifer that recharge will mix with?

Mixing depth = 80 feet
What is the width of the development across the direction of groundwater flow?
Width of flow = 870 feet

What Is the slope of the water table surface beneath the development?
Hydraulic gradient = 0.017 dimensionless
What is the permeability of the aquifer media?
Permeabilily = 123 feet/day

Impact of develepment o groundwater quality:

What is the N concentration in the aquifer?
Background N = 0.8 mglL

Conversion factors:

3.78 liters per gallon

7.45 gallons per cubic foot
43560 square feet per acre

Calculated or output values are in these columns:

The calculated density is: 2.00 lots/acre

Wastewaler production = 250.25 gallons/day/house
91341.25 gallonsfyear’house
945.945 Liday/house

345269.93 Lyear/house

Household N loading = 30800 ma/day
N concentration per house = 32.66 mg/L
Total N production = 11.24 kg/year/house

N conc. for development = 16931.22 mg/L

N loading for development = 5845.84 kg/year

N load all houses with no retardation = 5845.84 kglyear
N load alt houses with retardation = 6845.84 kg/year

11.24 kglyeat/house

Recharge (rain + inigation) = 23271.78 cubic feet per day
8494200 cubic feet per year
657995.64 liters per day

240168408 liters per year

Total recharge volume to groundwater =
(includes rain +irrigation +wastewater)

419708789 liters per year

N concentration in recharge water = 13.93 mg/L
(for entire development)

Caleulated groundwater Q =
{beneath entire development}

145534 cubic feet per day
4114875.2 liters/day

53119764 cubic feel per year
1.502E+09 liters/year

Total N concentration in groundwater = 3.67 mg/L
(as a result of the completed development)
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Table 18. Output of a nitrogen loading worksheet. Using a 260 acre estimate of
readily developed land in area NG, Nettleton Gulch, and 5 lots per acre acre,
the concentration of nitrogen in ground water is calculated.

See text for an explanation of input parameters and assumptions.

NITROGEN LOADING CALCULATION WORKSHEET:

Area NG, Nettleton Gulch, 5 lots per acre
Input the following parameters - be sure to use the indicated units!

What is the size of the proposed development?
Number of lots = 1300
Number of acres = 260

What is the definition of a household?
Qccupancy = 3.85 people
Wastewater produced = 65 gallons/person/day
N production = 8 grams/person/day

What percentage of nitrogen is taken up in the soil?
N retardation = 0 percent

Recharge parameters:

Estimate amount of precipitation going to graundwater?

Precipitation = 8 inchesfyear
Estimate amount of [awn irrigation geing to groundwater?
frrigation = 1 inches/year

Caleulated wastewater volums for entire development:
(do nol enter - this is calculated from above)
Wastewater = 118743625 gallonsfyear

Mixing effacts and dilution with groundwatet:

What is the thickness of the portion of the aquifer that recharge will mix with?

Mixing depih = BO foet
What is the width of the development across the direction of groundwater flow?
Width of flow = 870 feet

What is the slope of the water table surface beneaih the development?
Hydraulic gradient = 0.017 dimensicnless
What is the permeability of the aquifer media?
Permeability = 123 feet/day

Impact of developmen! to groundwater quality:

What is he N concentration in the aquifer?
Background N = 0.8 mg/L

Conversion factors:

3.74 liters per gallon

7.48 gallons per cubic foot
43560 square feet per acre

Calculated or output values are in these columns:

The calculated densily is: 5.00 lots/acre

Waslewater production = 250.25 gallons/day/house
91341.25 gallonsi/year’house
945845 L/day/house

345269.93 Liyearhouse

Household N loading = 30800 mg/day
N concentration per hotise = 32.56 mg/L
Total N production = 11.24 kglyearrhouse

N conc. for development = 42328.04 mg/L

N loading for development = 14614.60 kg/year

N load all houses with no retardation = 14614.80 kglyear
N load all houses with retardation = 14814.60 kg/year

11.24 kglyeatfhouse

Recharge (rain + irigation) = 23271.78 cubic feet per day
8484200 cubic feel per year
657995.64 liters per day

240168408 liters per year

Total recharge volume lo groundwater =
{includes rain +irrgation +wastewater)

689019311 liters per year

N concentration in recharge water = 21.21 mg/L
{for entire development)

Calculated groundwater Q =
(beneaih entire development)

145534 cubic feet per day
41144752 liters/day
53119764 cubic feet per year
1.502E+09 litersiyear

Total N concentration in groundwater = 7.22 mg/L
(as a result of the completed development)
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Nitrogen Concentration in Ground Water of Area NG Based on
Projected Development Density

—&—Nitrogen
concentration
calculated from
septic system load
only

7/6w uj uopenuaoUco uabonIN

1.01

0.2 1 2 5
Number of lots per acre

Figure 28. Projection of nitrogen concentrations in area NG, Nettleton
Gulch. Increasing development of 260 acres within the basin is assumed.
Concentrations of nitrogen are based on septic system loading. See

text for explanation of input parameters and assumptions.

9
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Conclusions

Water quality in the study basins

Area HV No evidence of contamination was present in ground water
samples from area HV, Hidden Valley. Nitrate concentrations were not above
probable background levels, and the median nitrate concentration of 0.242 mg/L
was low. Chloride concentration in the sampled wells of area HV were also low,
with a median of 1.3 mg/L, the lowest median concentration in the study basins.

The good ground water quality in area HV is the result of a combination of
factors, including (a) low residential development density, (b) deep wells, and ¢)
denitrification of nitrate facilitated by the high carbon content of the soil and low
oxygen conditions in a seasonal high water table. The presence of extensive
forested acreage may also attenuate nitrate loads. Complaints about discomfort
by some residents new to the area may be related to not being accustomed to
the high mineral content of the water, although it is possible that bacterial
contamination exists in the water in these residences.

Water quantity in the basin is low. Water storage appears to be solely in
fractured bedrock.

Area GF Ground water quality is compromised in the upper basin of area
GF, the South Greenferry Road basin. Nitrate concentrations in four of the ten
wells sampled were above probable background levels and reached 10.5 mg/L in
one sample, exceeding the MCL of 10.0 mg/L. Nitrate contamination, with a
median of 2.61 mg/L, may be a result of fertilizers applied on small farms and at
a greenhouse. The chloride concentrations in all the study wells in area GF,
median 3.0 mg/L, were above the median in area HV, 1.3 mg/L. Elevated
chloride is suggestive of septic discharge contamination of ground water.

The high rate of irrigation practiced in area GF may contribute to the
nitrate and chloride concentrations. Pumping of these relatively low yield wells

may draw water down from shallow depths where fertilizer leachate and septic
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discharge reside. The low available water capacity of predominant soils in the
basin necessitates heavy irrigation of cropland, lawns, and gardens, which also
facilitates nitrate leaching.

Area NG The water quality of area NG, Nettleton Gulch, may be
compromised. Median nitrate concentration was 1.09 mg/L, while in six wells
nitrate exceeded the probable background in ground water in Kootenai County.
However, the maximum nitrate concentration detected was 3.90 mg/L, well below
the MCL of 10.0 mg/L. The primary source of contamination in area NG appears
to be septic discharge, for in this study basin, septic discharge was the source of
a greater proportion of the estimated nitrogen load than in the other two basins.
Chloride concentrations in the sampled wells exhibit a median of 4.0 mg/L., the
highest in the study basins, and the chloride concentrations in all the sampled
wells were above the area HV median of 1.3 mg/L.

The predominant soils of area NG are highly permeable hydrologic class A
where the available water capacity is low, contributing to the leaching potential of
surface contaminants.

The bedrock lithology of area NG and the apparent low ground water
velocity produce water that is highly mineralized. Ground water exceeds the
SMCL of 0.3 mg/L for iron in five of the ten sampled wells. A report of bitter
tasting water in this basin could be atttributed to the relatively high concentration

of sulfate in the water of this basin.

Relationship of development density to ground water quality

Area NG, Nettleton Gulch, selected as the higher development density
study area, presents evidence of ground water degradation related to septic
discharge. The highest nitrate concentration in area NG wells was 3.90 mg/L,
well above the probable background concentration but below any regulatory limit.
Area NG presented the highest median chloride concentration, 4.0 mg/L, in the
study. The lowest development density in the study basins was in area HV,

Hidden Valley, where the concentration of ground water constituents related to
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septic discharge, nitrate and chloride, also were the lowest in the study. In area
HV, no nitrate concentration was higher than 1.50 mg/L and the median
concentration of nitrate was very low (0.242 mg/L.). Median chloride
concentration in Hidden Valley was 1.3 mg/L. In the study basin selected as
intermediate in development density, area GF, the South Greenferry Road basin,
the chloride concentrations in samples wells were also intermediate with a basin
median of 3.0 mg/L. However the highest nitrate concentrations were detected in
area GF, the maximum at 10.5 mg/L, slightly above the MCL of 10.0 mg/L. The
ground water degradation in area GF was not proportional to development
density in terms of the number of septic systems in the basin. The presence of
high nitrate concentrations but relatively lower chloride concentrations in most
wells reflected the probable degradation of ground water in area GF by chemical
fertilizer. However evidence of septic discharge was present in well GF-2, where

both nitrate and chloride were elevated.

Implications for management of the Rathdrum Prairie aquifer system

The Rathdrum Prairie aquifer system receives about two-thirds of its
recharge from dilute water sources with very low levels of anthropogenic
contaminants, specifically, Coeur d’Alene lake and other smaller lakes, the
Spokane River, and direct precipitation over the aquifer (Painter, 1991a). Simple
estimates of the nitrate concentration components in the aquifer system may be
calculated using a total volume mixing calculation,

0.665 Cyg + 0.335 Cpig = Cppa
where C, is the nitrate concentration in dilute sources of recharge, C, is the
nitrate concentration in the remaining recharge (which may originate in the
hillsides), and Cg;, is the current nitrate concentration in the Rathdrum Prairie
aquifer. The current concentration of nitrate in the Rathdrum Prairie aquifer may
be approximated by using the median nitrate concentration, 0.971 mg/L, from the
July 1997 PHD aquifer monitoring samples. The nitrate concentration of the

dilute recharge waters has been estimated at 0.5 to 0.8 mg/L (Painter, 1991a).
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Using these estimates, calculation of the nitrate concentration in the remaining
one-third of recharge water yields a range of 1.31 to 1.91 mg/L. This range
approximates the study finding of median nitrate concentration in area NG, 1.09
mg/L. If the one-third of recharge water not derived from the dilute sources is
degraded to the level of the worst case scenario of the spreadsheet calculations,
its nitrate concentration would be 7.22 mg/L. Calculation using the simple mixing
formula suggests that the subsequent impact on the Rathdrum Prairie aquifer
would increase nitrate concentration in the main aquifer from the current level of
approximately 0.971 mg/L to a range from 2.85 to 2.95 mg/L.

This simplification of the impact on the ground water of Kootenai County
by hillside development without sewers does not reflect (a) the additional impact
of animal waste or fertilizer application on ground water nitrate, or (b) the greater
degradation that would occur in water pumped from Prairie-perimeter wells
where aquifers are of lesser thickness and ground water flow is slow. In order to
quantify the impact on these wells it will be necessary to obtain adequate
estimates of the mixing ratio of underflow from hillside aquifers, inflow from the
main aquifer, and river recharge where applicable. The simple volumetric mix of
waters from different sources also does not allow for possible losses of nitrate by
denitrification in ground water at depth.

The development of hillside areas will place more demand on the
Rathdrum Prairie aquifer in exactly those areas where the risk of aquifer
degradation is greatest. It is inevitable that water supplies for increasing
populations in the hillside basins will come from wells at the base of these hills
drawing from the Rathdrum Prairie aquifer since hillside aquifers do not appear to
supply adequate yield. Residents of area GF are increasingly using water from
the Greenferry Water District well, located between the hills and the Spokane
River. There are more than 70 septic systems within 1000 ft (305 m) of this well.
Dilution by river discharge coupled with semiconfined conditions may be

providing some protection from surface contamination in the vicinity of the
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Greenferry Water District well; however these conditions do not exist everywhere
at the perimeter of the Prairie.

Septic discharge is a source of nitrate contamination that can be regulated
by land use restrictions. Septic discharge and livestock wastes, but not chemical
fertilizers, are sources of bacterial contamination. Many residents of the project
areas expressed concern about bacterial contamination in their drinking water.
There appears to be less awareness of the risks from nitrate contamination of
ground water from these same sources. Residents of the study basins appeared
well-informed of the need to maintain good quality drinking water and the
importance of the Rathdrum Prairie aquifer.

The potential exists for ground water contamination from sources that are
not readily regulated. The potential for small businesses to present ground water
contamination risks is suggested by the fact that greenhouses exist at two sites
of high nitrate concentrations in ground water in Kootenai County. Small scale
agriculture can contribute substantial nitrogen loads to ground water. Nitrate
contamination stems from high rates of irrigation coupled with excessive fertilizer
application on small farms and large suburban lawns and gardens. Where
elevated nitrate concentrations are linked to agricultural practices, ground water
should be tested for contamination by other agricultural chemicals (pesticides
and herbicides). The most vulnerable areas are those having highly permeable
soils of low available water capacity.

The results of this study are consistent with previous conclusions that
limiting lot size in unsewered development protects ground water, although
fertilizer use can pose a serious threat to ground water quality perhaps equal to
the risk of residential development without adequate wastewater treatment.
Limiting lot size and requiring sewers in future development is essential to
limiting nitrate contamination of ground water, since compliance with best
management practices in fertilizer application is voluntary. Education may be the
best way to prevent ground water contamination by fertilizers in suburbs, on

small farms, and from small businesses.
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Appendix 1

Drillers’ logs for the study wells
Wells are annotated in the upper right corner with study codes. For wells with
two codes, the second code was used for field duplicate samples.

Note: No drillers’ logs were located for the following wells:
GF-7, GF-13, GF-C, HV-5, HV-11, NG-9, NG-10
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Stats law requires that this report be filed with the Director, Department of Water R
within 30 days after the completion or absndonment of the wall,
1. WELL OWNER - 7. WATER LEVEL
Name Neal Mashbm'*n!' ) Static water level ___42  tfeat belfow land surface.
- E Flowing? O Yes & No G.P.M. flow
Address ROute 1 Box 55 CDA Idaho Artesian closed-in pressure p.s.i.
- Controlled by: [0 Vaive M Cap O Plug
Owner's Parmit No. qS -go - N 89 Temperature &a/d OF. Quality .
2. NATURE OF WORK 8. WELL TEST DATA -
New well D Deepened O Replacemant O Pump [ Bailer o Air 3 Qther
Abandoned (describs method of abandoning)
Discharge G.P.M. Pumping Level Hours Pumpec
50 - LAr-
3. PROPOSED USE . .
Domaestic [ Irrigation O Test O Municipal 9. LITHOLOGIC LOG
Industrisl O Stock 0 Waste Disposal or Injection provm rry "
‘00 Other (specify type) Diam|From| To Materist e
Slolys 2 sce !
4, METHOD DRILLED ? lax| Gran :z'g Naad
2} 728 Decowfoscd Crva.7a | w
A Q ai O Hydrsulic O] Reversa rot 2 v/
Rouy QA O tvirm S P PrYs P S 2 ¥
5. WELL CONSTRUCTION o ‘-' - _:
Casing schedule: 8 Steel O Concrete 1 Other “ =
Thicknew Olsmeter me Y ; R
L SO inches ___§ inches + _ 4 feat _1_4_4!0« L =
inches inches fest ___ feet YT o
inches inches foet foat i 15 150
inches inches __  feet feet
Was casing drive shoeused? & Yes [ No Deparlment 0 Vealer RESOOTES |
Was 2 packer or seal used? O Yes ™ No
Perforated? Bys ONo .
How perforated? Factory (O Kni Torch
Size of perforation i
Number
/5 perforations
perforations
perforations :
Well screen installed? O Yes - [¥fo’
Manufacturer's name i : T
Type Model No. : N e
Diamater ___Slot size Set from feet to feet =] :
Diameter ____ Slot size Set from fest to foet [/
Gravel packed? O Yes O No O Size of gravel A4 Frre—r—t
Placsd from feat to feet ¢
Surface sesl depth _20 Material used in sesi: O Cement grout T
Puddling clay O Well cuttings e
Sealing pme-dun used: Slurry pit B Temp. surfaca casing : '
§d Overbore to seal depth
Method of jolnlng casing: () Threaded [ Weided [J Solvent
Weild
. O Cementad batween strata
Describe access port 10
Work started %é[g& finished _%;44
8. LOCATION OF WELL 11. DRILLERS CERTIFICATION
Skm:h map location must agree with written location. |/We certify that all minimum well construction standards w
N complied with st the time the ri wu umovod
1 i Subdivision Name Ssoc/?7eqd &'l
=3 & Firm Neme_&¥~ M/ vve  Zme  FirmNo. A 445~
' H i
w e | Sy 7R
g 1 Address __ . D 4, Ty Date
+ + Lot No. Block No,
! H Signed by {Firm Ofﬂchl)
S
County en
" — Kootenai (Opontor) Eé ‘;zé
.-zg__ % .&6_ % Sec. 14 T.eArr N/S Reve £ Any




STATE UF IDAHO
>ARTMENT OF WATER RESCURCE

WELL DRILLER’S REPORT.

GF-5

USE TYPEWRITER C
BALLPOINT PEN

A State law requires that this report be filed with the Dirsctor, Department of Water Aesources
within 30 days after the completion or shandonment of the well, n
1. WELL OWNER RN 7. WATER LEVEL ‘ v
. B“( . -, - '_ ) (
Name —S_J'taeé‘%e‘ M) s Static water level Ej_o_o___ feet below land surface.
Address Greenaterey RD. Post /2 1ls  Teaho Flowing? O Yes S{No  GPM. flow .
‘ s Q= N = Artesian closed.in pressure __ e P
Orifling Permit No. q" L N=-117 d Controlled by: (] Vaive a Cap 7] Plug
Water Right Permit No. Temperature _ _ OF  Quality e
. D‘.‘cﬂb. alesian or !emplraluru wenes bhelow
2. NATURE OF WORK - A, 8 WELL TEST DATA
P e g . « .
KNew well D\ﬁgponed a chplacemont - O Pump O Bailer X air O Other
(1 Well diameter incraase T
O Abandoned (describe abandonmaent procedyres such as Discharge G.P M. Pumping Level Hours Pumped
matenals, plug depths, stc, in lithologic log) Ewt € - 2C CPM'E
3. PROPOSED USE — |- —
J Domestie O Irrigation L] Test 3 Municipal 9. LITHOLOGIC LOG
g gu:unml 0 Stock [ Waste D-sp«(:sal or lnm:l;on Bore] Deoth ‘ Wate:
ther . - (specify type Diam.[From| To Materiai Yedh
1o 1l 21 ToP sa.g Z
4. METHOD DRILLED a I 53| <2 >
‘ol ' ’ r 153 | Beulders , Sand x
Al Rotary XAy O Hydrautic ) Reverse rotary m . : + -
O Cable O0Oug O Other- - &5 —‘ZKIX—BMJ Gran. te 3
2139084 |leoran: e >
* 194 Vvl Decempord Gr, X
5. WELL CONSTRUCTION o 1o T/ % %
) , L& v [I00l7 1an, be. w/Soft Acea s 1>
Casing schedule: ﬂ(sz«, O Concrate ¥ Other Plasf ¢ 06290l Cranite Fomoy s X
Thickraess Dismater From To T 2465110 Hardd =
LR20 inches €7 inches + {2  feet (& btem |Crantte. .
e inches —_— inches e fomt e feat _"‘_*—, — 1T
/e inches _4/'"  inches FLTIE™ 551 feet — —
- inches -\ inches fest feet} -~ - " B Ty
Wat casing drive shoeused? S Yes O No -
Was a packer or seal used? 0O Yy A No ’ [
Perforatad? KYss O Neo o7 T
How perforated? (O Factory (] Knife , Ol Toreh O Gun '/’_5 GCPM'S 7— S37 '
Size of perforation inchesby _¢/ ' inches B3 = 4 —
Number From To B R
éQ perforatiom 54 feet__ S5/ e
30 perforations _4¢g feat _ /77 feot -
i perforations /), feet fost
Well scroen Installed? ) Yeg B No s
Manufacturer's name —
Type Model No. a4 el B 280 R -—nn-f'-':!\’F ‘
Diameter Slot size Set from feet to [a [ Np - ALY e ]
Diameter ___ Slot size Set from fest to bt [ kK 1
Gravel packed? O Yes B No O Size of gravel 1LY Sy paa D 77 19%
Placed from foet to ‘oot -
Surface seal depth /7 7 Material used In seal:  OJ Cement grout T REQHON
A Bentonite O Puddiing clay a ol Watar Wesmmrey B0
Sealing precadureused: 0 Sturry pit 3 Temp, surface casinl >
: ] Overbore to seal depth =
Method of joining casing: O Threaded R Weided [ Solvenr
Weld
O Cemented between strata
Describe access port 10.
Workstarted F=3-9 [ _ finned F=F -G
8. LOCATION OF wELL \/ 11. DRILLERS CERTIFICATION €@
Sketch map location must agree with written location, 1/We cartity that all minimum well construction standards wera
N complied with at the time the rig was removed.
H ! Subdivision Name QUA Driling I
-_:’;"' """ == Firm Name Eé[)/g i f“q Nn _Zne FirmNe. Ié ,8 _
4
w ! . ‘l € o Address Mﬂ.ﬂ%&hcmu j’_'_qi /
Pt taad oo Lot No. Block No.
Pt Signed by (Firm oma‘d&:ﬂi{/zﬂ@
S ' ) ) nd )
County K ontenaj S NA o g‘%w
- NE - Y] (Qperator) > f Z ot A .
SWx NWise /3 150 YR W&




s

ARTMENT OF

STATE UF IDAHO

WELL DRILLER’S REPORT

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

GF-6
U ... ... .ER
BALLPOINT PEN

GF-9

A

WATER RESOURCES

Rl - 4’
1. WELL OWNER - . T . . 7. WATER LEVEL / v
e — Static water level feet below land surface,
: / Mw. Flowing? O Yes O No G.P.M. flow
e @--_32 S VEXA Artesian closed-in pressure p.s.i.
% +'elt No. - Controfed by: ([ Vaive DO Cap [ Plug
Water Right Permit No. Temperature OF. Quality
Describa artesian or termperature tonas below -
2. NATURE OF WORK 8. WELL TEST DATA
T New wel ‘ O Deepened O Replacement a Pump O Baller Al 3 Other
O wetll diameter increase
O Abandoned (dascribe abandonment procedures such as Discharge GP.M. Pumping Level Hours Pumped
materials, plug depths, etc. in lithologic log) 2 o /
3. PROPOSED USE
PDomestic O irrigation O Test 1 Municipal 9. LITHOLOGIC LOG
O industrist O Stock [0 Waste Disposal or Injection
! Bors| D Wate
O Other (specify typs) Diam.|From] Teo Materiat Yes{!
) -,
4. METHOD DRILLED.. GZ e s .
g-nm-y @Ar O Hydralic O Reverserotary m—{fg— ”/:'/ ‘j:z’ e
Cabie 0 Dug O Other dd ¢ -
§. WELL CONSTRUCTION T
Casing schedute: O Steel O Concrete O Other - -
Thickness Dismeter From ) To
AL inchet _ (2 inches + _/___ teet 22 feut
inches inches feor ____ feat
inches inches fost _____ fout
inches inches fest __ foot
Was casing drive shos used? ﬁ Yes O Neo
Was s packer or seal used? O Yes »® No
Perforated? OYs [©No
How perforated? [ Factory GKnl_fu‘DTon:h 0 Gun
Sizsof perforation __ inchesby _____ inches
Number From To
perforations feut foot
perforations feet fost ey
— . perforations font fout {emereIED |
Well screen instalied? O Yes O Ne Lngu&a! Ty
Manufacturer's name | \
Type Modsl No. 1My 181837
Dismater ____ Siotsize ____ Set from feet to foot -
Dismeter ___ Slot size Setfrom ____ festto ____ femt FORTHERT REGION
Gravel packed? D) Yes S No O Size of gravel — WA
Placadtrom ____ =~ festto fost
Surface seel depth 70 Material used in sesi: 1) Cement grout
8 Bentonite O Puddiing clay | R
Seeling procedurs used: O Slurry pit O Temp. surface casing
Overbors to saal depth
Method of joining casing: O Threaded O3 Weided O Solvent
Weld
O Camented batween strate 10, o
Describe access port /r Work - :_ 22 finished C_ 2. zg
8. LOCATION OF WELL / 11. DRILLERS CERTIFICATION
" Skatch map location must sgres with written location. 1/We centify thet sl minimum weil construction standards war
N : complied with at the tims the rig was removed.
H Subdivision Name
-"i Firm Nams Hgo Lo lell Vue.  F.mNo. S
Wt 12§ s
3 : Lot No, Block No.
% !
s .
county ____Waakena :
R L= T PR e -l:‘r\!g—-c- ger




Form 238-7
9/82

C

STATE OF IDAHO
IPARTMENT OF WATER RESOURC.

WELL DRILLER’S REPORT

TER
“PEP

LGF-S

Stats law raquires that this report be filed with the Director, Department of Water Resources

within 30 days after the completion or absndonmaent of the weil.

~

1. WELL OWNER

Name _ Jock Knox ) =

Address ., 2768 Jrifivond Upr. Cgeur ' alens, I

Owner's Permit No.95..833.11-12

1
1

(

7. WATER LEVEL

Static water level __ 137 feet below land‘surface.
Flowing? [] Yes £l No G.P.M. fiow

i Artesian closed-in pressure p.S.i.
Controlled by: (1 Valve ([ Cap {1 Plug
Temperature ____OF. Quality

Describe sriesian or r&mpersaiure 1ones balow

2. NATURE OF WORK

S
County Footenai

12 Bownm- ‘%w

8. WELL TEST DATA -
5 New well I Deepened O Replacement Q Pump @ Bailer a Air O Other
[0 Abandoned (describe abandonment procedures such as
materials, plug depths, etc. in lithologic log) Discherge G.P.M. Pumping Levei Hours Pumpec
15 200 L
3. PROPOSED USE
5% Domestic O Irrigation O Test O Municipal 9. LITHOLOGIC LOG
O Industrisl O Stock (I Waste Disposal or Injection Sore] Dooth -
O Other (spacify type) Diam.[From| To Material ve
1 10 sand X op 1
4. METHOD DRILLED TO s [ Send = BrA are
s [0 oliue eXay - sant
J Rotwy O Air O Hydraulic O Reverse rotary oI UF B I S 37 o eaig
Gt Cable D Dvg O Other PO | sand - ora gEravel UTon BT e
5. WELL CONSTRUCTION
Casing scheduls: {3 Steed 3 Concrete O Other b
Thickness Olamater From To 4 - -
250 inches __§ inches + _1 feet 105  feet e -
inches inches fest feet Ghania =T —
inch inches feet feet o ;
inches inches fout foet - .
Was casing drive shos used? £1 Yes O No '
Was apacker or seal used? [ Yes No
Perforated? ] Yes £l No
How perforated? O Factory O Knife J Torch ;
Size of perforation inches by inches
Number From To
perforations faet feat
perforations feet. feet
perforations foet feet
Wall screen installed? (3 Yes O No
Manuf o's name___ Gnnl-
Type _stainless strel Model No.
Diameter _A Slotsize 20) Setfrom123  festto 204 feet
Dismeter ____Slot size ____ Set from feet to foat
Gravel packed? D) Yes §J No [ Size of gravel
Placed from fest to feet
Surface seal depth D)  Material usad in sesi: [ Cement grout
0 Bentonite 64 Puddling clay a
Sealing procedure used: O Slurry pit 5 Temp. surface casing
O Overbore 10 seal depth
Method of joining casing: O Threaded & Welded [ Solvent
Weld
. O Camantsd between strata .
Dexcribe scces port = . Work started _0.27-11 finished 2-30217
Z
8. LOCATION OF WELL / 11. ORILLERS CERTIFICATION R
Sketch map location must sgree with written location. 1/We cartlfy that sll minimum well construction standardy we
N R TR e complied with at the time the rig was removed.
i ' Subdivision Namé '* ... > . 3
"’"; i Hos B Firm N.“.amnsnn ‘Tatap n1la Firm No.]nn
w ! X ! € L *'.-‘c';u’ ] 159 : - 2
\ Y H . " ! AddresBax 1 Hipit Iaie 1, Date 10-2 .2
M + Lot No. Block No, ) .
t I8 Signed by (Firm Official)

and
{Operator)

'a EM.

TN NS RS

T ow il v See.



Form 238-7 STATE OF IDAHO "ER C
/82 *ARTMENT OF WATER RESOURCE GF-10.en
o WELL DRILLER’S REPORT
G- State law requires that this report be filed with the Director, Department of Water Resources
within 30 days sfer the complation or abandonment of the weil. [\

1. WELL OWNER B : 7. WATER LEVEL [

Name Gnigmy FER Ry _“WHJER +SEware sy Static water level /2 4/ /0 fnt below land surfa:.

N _ Flowing? O Yes X'No G.P.M. flow
Address /O Box floy [BsT FauLs 1D, B3 & %4 Artesian closed-in pressure p.s.i.
Controlled by: (] Valve [ Cap 3 Plug

AL b A b e s e

Owner's Permit No. 75— 97 -N~=352 ’ ’ Temperaturs Y8 of, Quality ~aon
Describe artesian or tempersture tones below.
2. NATURE OF WORK 8. WELL TEST DATA
" Of New weil O Deepaned O Replacemaent X fump O Bailer a Air 0O Other
00 Abandoned (describe abandonment procedures such as
materiais, plug depths, etc. in lithologic log) ] Dlseham_G.P-M- Pumurw'l.ml” Hours Pumped
R o0 /25 ¢ /
. «.E)G 5 as fdl ':
00 28"/ é. a
3. PROPOSED USE SO0 7 }g: 577 7
[ g 7e
I Domestic X Irrigation O Test (X Municipat 8. /I.IITHO?.OGIC Log 4 3 ¢ 3
O Industrist O Stock O Waste Disposal or ir i
} - {Bore| D Wat
O Other (specify type) Sore et _ Matarial Yo
(/6 1 O 120 Gopua <+SAann 2" Mingd
4. METHOO DRILLED (12120186 | Grauce ~Sana 2" Mxis

R A Reverse 12 |8 24l SAvn_ Moo T Fine.
gc:u':y gD:a ggﬂv:um ° rowry 22172903y Sdup Xins o Brw <lay

/2 1/¢21/6S] &Auﬂ;t&un_a__ﬂmns X
22 Xl 21] SAhng Fium v Reoy ("(Auu
8. WELL CONSTRUCTION 12 1 291 /q' < . Y Mimns | X
| 12 1/ 991208| Grave! 4. Saun /" Mines | X
Cd:fﬂ:uh. . | Su;: O Concrate I:lOthar — 72 (26821 .1 & I 7 CZuy ;‘(.
. £2 121 1223 CougsE <AuD
S om0 S
L inches inches foat foat [2 12401248 ]| GRS -3 Saxn 45 Minusl X
—_— ] ]
inches inches feat foat 12 P4S1250] SAnD MEn TO Frum X
Was cating drive shos used? X Yes  [1 No ) . -
Was a packer or seal used? & Yes 0 No - b
Perforated? O Yes No -
How perforsted? O Factory (1 Knife O Torch A7 ] B&c,e,_-,u_pa wiTH
Size of perforation inches by inches S AL Eram 245 To 2 0
" perforations From feet Te foat FRlIed T Serrmvé Soasca
perforations foet foot
perforations feet fost

Weil xcreen installed? B Yas 0 No
Manutacturer’s name__ JO M Ngen

Type Q7MINIESS S7Mxe  ModelNo.  /0S.
0 foot

Dismater /2 _Slot size /0 Q Seét from /8 O fest t
Diameter / 2 Slotsize /00 Settrom 20 & festto 29 4 Tont RECFIVED
Gravel packed? O Yes & No O Size of gravel g
Placed from fest o test —JAN-0-2-1850-
Surface sesl depth 20 /*TMaterial used in sesl: B Cement grout )

D Bentonite Q Puddiing clay O  —— - HORTHERN.REGiON—
Sesling procedurs used: O Slurry pit @ Temp. surface casing ﬂ-

X Qverbore to seal depth
Method of joining casing: O Threaded & Welded ] Solvent
Weld

O Cemented between strata
Describe scoess port 2 7o 8 THRY S 08 08 Cagrep 10

Work started (IC 7™ 7 789 finished Do & ~ A

yd
0. LOCATION OF WELL v 11. DRILLERS CERTIFICATION . OL
Sketch map location must sgree with written 1/Wa cortify that sil minimum well construction standards we
N complied with at the time the rig was removed,
1 | Subdivision Name
“xi' T “"F A :“@ Firm Neme [l RN Dtstic a6 FumNo, /08
[ ) B P
w ! ”L: € i '/Addn-E?‘//o %ll %g Dats AEC 26 ~4
+ + ] .
il Stgned by (Firm Ofticis) (Danuatef K- 7A€ s
s
County T

and g /dfrﬁ' E
{Operator) ;._/L(gé :gzp_zdgz

AW u N v 8. /3 T 5O @5 S5

P



GF-A

Il&.J;E—‘;PEW“'T-E:O“ | Jepartmixg:tgrciiaﬁihgesour f C/
LBALLPOINTPEN oes E E B &ﬁ 17 =
' WELL DRILLER’'S REPORT o

State law requires thut this report be filed with the Director, Department of Water Resouwrces within 300
days after the completion or abandonment of the weli, T ‘'z

G2 1S
1. WELL OWNER 7. WATER LEVEL Depam.ne to e
ot

’f
Namt.__gw ZZZ NEON ' Static water lne!w feet below land surf31 D"'“ BV {u -
Flowing? (3 Yes M— GPMflow_
Addrwd{ / QMLM& 1 Temoeratwre CeAd° F. Quality_ard—.

. « Artesian closed-in pressure ___ p.s.i.

Owner's Sermit No. 7‘5"’74 [V"é‘}l T " Contralted by 0O Valve 0 Cap O Plug
2. NATURE OF WORK . " ' 8. WELL TEST DATA

. -» ‘\v‘m ‘ Al’
@ Newwsll O Despened O Replacement - . O Pump O Bailer &-Other
- r o Qischarge G.P.M. Dyew Down Hours Pumpeu

(] Abandoned (describs mathod of sbandoning) TR 7

1. PROPOSED USE

[¥fomestic O Wrigaton O Test (I Otheriwoucity ool | o 4 1ruor06GIC LOG

1 Munitipal ] industrid [ Stock [0 Wosle Disposal or | Hole Depeh

Injection Dism. | From | To
Ll |\~
4. METHOD DRILLED ﬁ /o
& 225
[} Cable @fotory 0O Dug O Othe WMYTAIT
o
5. WELL CONSTRUCTION A I3
K % /82 ?:“
0i of hole € inches  Total depth Z& feet & 4h |
Casing schedule: 3 Steel ] Concrete
Thickness Olemeter From Ta N
AT inches A inches +_ [ fet [i/Astem
o _inches _______inches ______ feet _____feet
__inches ____._inches _____ feet _____feet
e inches [ feat feet

inches inches ___ feet ____feet +
\hhnmmdrmuhuun‘? 2 Yo 0O Ne
Was a packer or seal used? O Yes B%ﬁ

o

Pertorated? aVYes
How perforated? (O Factory O Knife ] Torch
Size of perforation inches by inches
’ Number From To
e pert (| feat feat
- perforati feet feet
perforaticns feet feet
Welt screen installed? E‘qs 0 No -
Munufacturer's name 20 T
Type Modcl No. !
Diameter_Slot size 20 Set from /&4 festto /&) feat
Diameter __ Slot size ___ Set from fest t0 fest

Gravel packed? [ Yes B’No Size of graves
Placed from feet to fout

wmm&mmmw 3 Coment growt
maq DO wail cuttings

Sesling prycedure weed [ Shwrry pit O Tomperary surtece oewing
. B -Gverbere 1o wal dopth

10.

Work started 7 -8 0’76 finished L =2 — 76

8. LOCATION OF WELL

Sketch map location must agree with written location,

\ t). DRILLERS CERTWICATION

Fiem mwﬂy‘/_&.’m{/{:ﬁ:ﬁ

w176

Subdivision N

Lot Ne. Block Ne.

. .
mmv_gz‘u_é:au b:;ﬂ _W gj(/ug'

TRy use lt- 7. 4___N/,9 R. ___J/W

A APARIT LA S RO TR 4 i e

* T
[
|
El--




GF-B

Form 2387 STATE UF IDAHO USE TYPEWRITER OR
w90 L ARTMENT OF WATER RESOURCES BALLPOINT PEN

> WELL DRILLER’S REPORT

State law requires that this report be filed with the Dirsctor, Department of Water Resources
within 30 days afwer the pletion or aband of the wait, )

1. WELL OWNER | 7. waTeRr LEVEL v

Name Q\-\\\Q A\rra:‘{h (-‘ ’ - H

Static water tevel _ &% EF (oot balow land surface

Aaarmil:z_\:l_cr_r_u_n_(-_a.c.,_xld._ Flowing? O Yes 9No  GPM. flow flepuicrmtly

o - -4 B Artesian closed-in pressure p.8.0.
ritling P . 15 =\~ N —_
Dritling Permit No Controlled by: O Vaive [ Cap J Plug
Water Right Permit No. _g" Temperature ___ OF, Quality
Describe artasian or temperaiure z0nes beiow
2. NATURE OF WORK 8. WELL TEST DATA
New “f"" ) O Deepened O Replacement a Pump O Bailer G Kir ) Other
O Well diameter increase
0 Abandoned {describe abandonment procedures such as Discharge G.P M, Pumping Levei Hours Pumped
materiais, plug depths, etc. in lithologic log) Pz

3. PROPOSED USE

dDommic Q Irrigation . O Test O Municlpasl 9. LITHOLOGIC LOG

O Industridd O Stock [0 Waste Disposal or Injection Bors| Depth W.
? y ate

O Other (wecify type) Dism.[From| To Materiat Yesi

y'lo 1¥" /oc (i
4. METHOD DRILLED 37 14 1as Sand ~Chy
Rotary ll(Alr O Hydraulic ] Reverse rotary (L: ‘isl- ;g JL:(/ i —
O Cable O Du O Other — = -
9 len [rvol Fom  (Bugadarde

AR VA VT 5l (e O ys it i 1
5. WELL CONSTRUCTION N o 20 1326] Tom Quiantnids g
T

Casing schedule: ¥ Sweet O Concrew BoOwer ALy B0
Thicknes Dismeter From To

LASO  inches _g inches + fé‘:—fut-"/’ sat

16048] inches __ ¢/ inches feer 73S feat
inches inches feet foet
inches inches feat feet
Was casing drive shoe used? Yes 0 Ne
Was a packer or seal used? Yes O Ne
Pertorated? O Yes 0 Ne
How perforsted? (O Factory O Knife 0O Torch [ Gun
Size of perforation inches by inches
Number From To
perf i feet feet .
perforations feet feet
perforations £ foet foet T e o
Well screen installed? O Yes  ©1 No ICHREPER 1A%
Manuf or's namae RS ;
Type Modsi No. T —
Diameter _____ Slot size __Set from fest to feot 1 L
Diameter ____ Siot size ___Set from fest to feet 1 R
Gravel packed? O Yes O No 0 Size of gravel e *
Placed from fest to feet {— .- —-
Surface saal depth _ 21" Material used in seal: O Cement grout ==
Bentonite O Puddling clay g —

Sealing procedurs used: O Slurry pit O Temp. surface casing
Overbors to seal depth
Mathod of joining casing: O Threaded 3 Welded O Solvent

Weid
O Cemented between strats
Describe access port 10. -
Work started _'S ~<3-€11 finished =5 —tes <31
8. LOCATION OF WELL \/ ' 11. DRILLERS CERTIFICATION ¢
Sketch map location must agree with written location. 1/We certify that all minimum weil construction standards wer
N . complied with at the time the rig was removad.

Subdivision Name

Firm Name $42 ¢ Vel Seruicfirm o, /ef 5
Addres _ S W) bladan  Date VLT

Lot No. Block No.
Signed by (Firm Official)
and
County l{ Q;l ; oL lOpnfatorl 7 ér g _/11(

N & ~ E (]
SQE % N wsee MM TS50 SURS .wR

T
- ,-_l;..-.




o e e« State «,_ Idaho

Us: A'L‘l'_’f(‘;"':gs:"‘)ﬁ epertment of Water Regources R E “}‘E HV- 1]
- WELL DRILLER'S REPORT 0 1976 -
~3 State law requires thut this report be filed with the Director, Depariment of Water Resources w&&z

days after the campletion or abandonment of the waetl,

Dapartment of ware! I!!!.UUItl!
7. WATER LEVEL Nosthern District OI‘IKJ/_
Static water levlr%t«'t below land surfacy
Fiowing? (O Yes No G.P.M. flow

1. WELL OWNER

Name____

Address é : d  Tempersture *F. Quality - -
Artesian closed-in pressure P&
Ownaer's Permit No. 95"7é""N "3&-— Controlledby [ Vaive Q Cap O Plug 1
L NATURE OF WORK \‘\“ WELL TEST DATA !
@GN Lo
ﬁm well O Despened O \06 -m O Pumo O Baiter & Other AL
1 \91'5 Discharge G.P.M. Du: Oown Hours Pymped
[J Abandoned |describe method of sbandoning) ot ﬂ"d - 1 TaMd 7 —]
g
3. PROPOSED USE
a/w O wrigotion  C] Test O Omerbooucity twad | o | ;1101 0GIC LOG
T \ l|l-l|l Woste Disposel Hote Depth Wetar_ |
o a Oses O Injoction * | viem. [FromT 75 "":"" NN
) /N S
4. METHOD DRILLED b 1o 14724 v
(o |31 1480 ¥
(1 Cable Eﬁmory O0Ou O Other
S. WELL CONSTRUCTION
Dismetor ot hole _ (D _ inches  Totsl depth _4&'2__7.-:
Casingschedule: D Steel 0 Ccment- '
?-M'_ ri Vd
1250 inches inches + __L_ fout 324 foot 077 VY A G
: inches inches _____ foet _____femt Aﬂé,, 7
inches inches _____feet ____ _feet
inches inches ______ feet ___ __ fest
inches i . feet foet
Wos oasing drive shoe wed ? You O Ne
Was a packer or seel used? 0 Yes ?o
Perforated? 0O Yes No

How perforated? O Factory (O Knife O Torch
Size of perforstion _____ inchesby ____ inches

Number Prom . Teo
—— perforations - foet fost
porforations femt foet
perforaticns fout fest
Vel screen installed? O Yes Mlo
Manufscturer's name
Type Maodst No,
Diameter _Slot size___ Set from feet to feut
Diameter _ Slot size ___ Set from fout to foet

Gravel packed? CIYu B/Na Size of gravel
Placed from font to foat

’
Swrtons soct dooh_Ci0__ Moteriel veed in seel (3 Coment growt

ﬂ’hﬁlh.dn B/Wleumm
Secling srocedure wed  [J Mwvy pit ) Temperery wwrfece sming
B/Onrhun-dl.ln

8. LOCATION OF WELL .
Sketch map location must agree with written locauon

» m N-n__.___,_\

'

O T Lot Nee—  _ Block Na.
1]

Cwnw—.m
Jodu Adusee _F 157 nwn_ & ow




Form 238-7 STATE OF IDAHO HV-2urenon
9/82 IPARTMENT OF WATER RESOURC TPEN
. WELL DRILLER’S REPORT
Statw law requires that this report be filed with the Director, Department of Water Resources }
within 30 days after tha completion or sband of the well. ] , Jﬁ,
] T .
1. WELL OWNER 7. WATER LEVEL / V 4
-@xﬂmﬁ&uﬁMﬂr Static water level __LAX feet below land surface,
Flowing? O Yes N No GPM.flow ___
Addn\@w & Artesian closed-Inpressure ___ p.s.i.
Controited by: 0O Vaive ©f Cap 1 Plug
Owner's Permit No. KA 00, LD {3587 Tempersture Cp)dOF. Quallty Cuncl
Dascribe srtesian or tempersture 10nas baiow.
2.naTURECFWoRK QT - X 7-N - 8% 8. WELL TEST DATA
g New well O Deepened O Replacement 0O Pump O Bailer o Air O Other
Abandoned {describe abandonment procedures such as
materiais, plug depths, stc. in lithologic log) Discharge G.P.M. Pumping Level Hours Pumped
P Vir/iide LA
3. PROPOSED USE
Domestic (1 trrigation [ Test {1 Municipal 9. LITHOLOGIC LOG
g :)n::‘ustr:al 0 Stock 3 Waste Duspc(»sal c:;vinlecu’on Bore | Depth Water
e e specily type. Diam.|From| To Material Yeos| N
& lolazl CGrevel x
4. METHOD DRILLED 124 - / ¥
Rotary  Air 7 Hydraulie O Reverse rotary -é— 2578 | L #n. /€ X
‘ 2l lezsl Crw ' aneny |¥
{1 Cable J Dug ] Other e e
e £ reds
5. WELL CONSTRUCTION arer 47 7oa
Casing schedule: | Steel O Concrete O Other-
Thickness Dismeter From To D
» 250 inches _ G inches + 2 lest- 478 teot| —|—-|—
/40 inches & inches - /748 feet _yTa Teat —
_ inches __  inches __ feet feet -
. ___ . inches .. inches ___  feat foet | —— — . l'“wﬁé
Was casing drive shoeused? 8'Yes O No X A —IF Id =
Was a packer or seal used? O Yes ® No ,.,j AN
Perforated? @vs ONo - T G
How perforated? [ Factory O Knife ) O Toreh — ) AR UA T
Size of perforation # inchesby _ 7 inches -
Nymber From To
. F&  _perforations /35" feet__ 44" Depasiment 7 Waler RESOUTCES
.32  operforations AP feet NP4 feet
o em ... berforations ____ feet feat -
Well screen instaltied? [} Yes ;lNo - Rt
Manufacturer’s name et -
Type _ o ) Model No. e -
Diamater SIot size _ -....Set from feet to feet | —
Dismeter _  Slotsize __ Setfrom ____ festto feet (b
Gravel packed? [ Yes O No ([ Size of gravel — @{ EGE 'l“g?
Placedtrom ____ _ _ feetto teot i -
Surface sesl depth _2 2 _Material used in sesi: (] Cemnent grout AL L
O Bentonite O Puddting clay o &lTirgs_ -
Sesling procedure used: O Slurry pit Bl Temp. surface casing omnmet of \Nam | Chnio,
#1 Overbore to seal depth Wit oIk Oy
Method of joining casing: O Threaded (@ Welded O Solvent =
. Weid
3 Cemented between strata ]
Describe accessport 10. '
Work started w 4&; finishad 4.4/2&2 _
6. LOCATION OF weu. 11. DRILLERS CERTIFICATION SUF
Sketch map location must axes wuﬁ mltun locaﬂon |/\We certify that all minimum well construction standards were
. N . complied wiﬂgt the time the rig was remov
] ' Su|bdivision Name, SSoL o 7E J
"‘":" """"K' I RS Firm Name 3= F|rm No. -L‘/é:
W p—t— : E
: ' . Address A2 1223 G -PA o &
M ' Lot No. Block No. ° '
i S S TR | Signed by {Firm Official) £
and . (7 —
- —— aeain AL A7 G L 7




RECEIVE[ Lo |
CEIVIEQ DEPARTMENT OF WATER RESQURCES

NG-B

Office Use Only
. Inspecied by
24 9% WELL DRILLER'S REPORT e
Use Typawriter or Balipoint Pen . tong
—— e eanny
1. DRILLING REBMITHIO. ¢ &d_uﬂ_&mg 11. WELL TESTS:
?tgemgn No. T - 3 pump I paiter B Air I3 Fiowing Antesian
. ! . id gal./m rawdown
Name_CLEMBNS, KEITH 515 iy in. | Pumping Level] Time
Address 3301 NETTLETON GULCH
City __CDA State_ID Zip 83814
3. LOCATION OF WELL by fegal description Water Temp. Bottom Hote T
skatch map location must agree with written location Water Qual?ty Test of comments: emp
N
: v Depth first Water encountered
Twp. 50 R North or L2 south _—
R::. 03 | T3 East or M West 12. LITHOLOGIC LOG:(Describe repairs or abandonment)
w / LSec. 06 14 NE 14 _SE 114 Water
A’ =4 Bare
X Govit Lot County _ KOOTENAI _ From | To | Semarke Libmiogy, Woter Quatty, Taipersows | ¥ | N
. o A D q 3 Topaoil E:l
Lat. : Long: : s 3 18 _Gravels Sand wili-d
s Address of Well Site 3301 NETTLETON [ 11 70 Cravels Sand  |BE ]
City CDA [ 7d 124 Cementad Gravels Some Sand [l d
(Give 31 lomit nama of roed + Distarts 8 Road or Landman) ] 129 139 G""'-ﬁ-;s"—“’m——ﬁ.r&
Lt. Blk. Sub. Name s 133 __ 134 Gravels Gray Clay Moiat 2K
(1 158 180 Shale Gray Soft To Medium nlicd
6 180 281 Shale Gray Modium Iwdi-d
4. USE: 6 280 289 Shals Green Medium Imil A
® pomestic I Municipal [ Monitor = Imigation 5 289351 Shale Gray Medium ]
 Thermat I Injection 7 other 3 353___ 430 Shale Oray Mediom Trace H20 428 | € |7
6 430 52q Shale Greenish Gray Medium |6 I |
5. TYPE OF WORK  check ail that apply (Replacement, etc.) | s Shalc Gray Green Some White Mediu | [ (X |
® New Well I Modify. [ Abandonment [ Other ﬂ
§. DRILL METHOD
® air Rotary [ Cable [} Mud Rotary [ Other
1. SEALING PROCEDURES
SEAUFILTER PACK AMOUNT METHOD
Material From To  [Sacks or Pounds
ENTONITE 0 [t ] 6 Sacks Dry
Was drive shos used? 1% ¥ [ N Shoe Deptn(s)
Was drive shos seal tested? [ v [J y  How?
8. CASING/LINER:
[Diameter | From | To | Gauge | Maleriel | Cosing Liner Welded Themeded
¥z |155] 250 |stEEL | B LB
4 -120 | s00| .160 | PVC [ W W
Length of Headpipe Langth of Tailpipe
9, PERFORATIONS/SCREENS
B¢ perforations Method SKILLSAW Completed Depth _ 600" {Measurabie)
I scre creen Type Date: Started . 12/10/06 Completed _12/12/96
e e - ) 13, DRILLER'S CERTIFICATION
60(-100| 1/8X6 120 4 PVC - P I/We certify that all minimum well construction standards
T were complied with at tha time the rig was removed.
Firm Name __H20 WeliService, Inc. _Firm No__ 448
10. \STATIC W, R LEVEL OR ARTESIAN PRESSURE: Firm Official 9(_. Liodlesdia Date » 2 -4 94
550 ground  Artesian pressure______ib. and
Depth flow encountered _____ ft. Describe access port or Supervisor or Operalor %%MDate AAZLE 74

control devices:

WS /4

Onca ¢ Firn Offical and Opar:

500 3w



orm 238-7 STATE OF IDAHO vserve HV-3.
/82 D. ARTMENT OF WATER RESOURCES BALLFUINGY rem

WELL DRILLER’S REPORT

Stats law requires that this report be filad with tha Director, Department of Water Resources

1. WELL OWNER ) : i 7. WATER LEVEL

NH-MA&M Static water level __?& fast below land surface.
.. Flowing? O ves ® No G.P.M. flow
Addran M&_&Z Artesian closed-in pressure p.s.l.
: - - - Controlled by: Vaive o Cap [J Plug
Owner's Parmit No. “15 25 N 7 E Temperature Q&OF. Quaslity 7

Oescride artesian or tempersturs tones belaw.

within 30 days sttet the completion or abandonment of the well. A / 2>
/N

2. NATURE OF WORK 8. WELL TEST DATA )
New well O Deepened O Replacement 0 Pump O Bailer 9 Ajr O Other
Abandoned (describs abandonment procedures such as i
materials, plug depths, stc. in lithologic log) Discharge G.P.M. Pumping Level Hours Pumped
’ Wrihle
3, PROPOSED USE
Domestic O Irrigation O Test [0 Municipat 9. LITHOLOGIC LOG
a :)n::‘umw O Stock. 0 Waste Dnspt:ul :;yln;em;on Bore| Depth Woter
er specify type Diam.|From] To Material Yes| No
2 12 &’511 / Y
4. METHOD DRILLED 2 g 7 & Y
P Rotry O Ale O Hydraulic D Reverserotary gZ.Zd-_ j ;
O Cable O Dug O Other ﬂ- et
S-Z7AF:1 ;.4

5. WELL CONSTRUCTION

2EOH 27 L2

Casing schedule: [¥ Steel O Concrete O Other bger &7 Zag
Thickness Dismater From To
2 RGO inches & inches + o feet feet
, inches inches feet feat
inches inches feot foat
Inches inches foet foet

Was casing drive shos used? W Yes O No

Was a packer or sesl used? O Yos f No

Perforated? OYes SNo
How perforated? O3 Factory O Knite 0 Torch
Size of perforation inches by inches
Number From To
perforations fest foat
perforations feot feet
- perforations font fout

Well screen installed? O Yes 1§ No
Manufacturer's name

Type Modsi No.

Diasmeter __ Slotsize ____ Set from feet to feet e o
Dismeter ___Slotsize ____Set from feet to ot == ' M Y E
Gravel psckad? O Yes 8 No O Size of gravel v B}
Placed from feet to feet .
Surface sasl depth z Material used in seal: I Cement grout i NI - B

Bentonite O Puddiing clay P Corlizgs APR
Sesling procedure used: O Siurry pit O Temp, surface casing

¥ Overbore to seal depth NoreanT District-Ottice

Method of joining cesing: O Threaded (R Weided O Sotvent  Pafiarimen

Weld
. O Cemented batween strata /
Describe access port *

10.
/ Work started .ﬂélé'_"i: finished AA‘ZA{&:
8. LOCATION OF WELL \/ 11. DRILLERS CERTIFICATION
Sketch map location must agree with written location. 1/Wae certity that all minimum weil construction standards were
N o complied with at the time th}rlynm remov7|.
! 7 Subdivision Name A33echTed wel —
R Sl f Firm Name &4&";‘ 25 Ing FirmNo. 24,3
W=y —e
) ]
} H
H h

Address 34.)! 723 _C-OF owy L/ 5’44’2;5
= Lot No. Block No,
O Signed by (Firm Offictal Mé:_
]
County ‘ )&rGM/ (o;::m 7 é,fz Z % Zi
K SE s T T 2 Bsa STe@] '

]




Form 238-7 STATE OF IDAHO USI A OR
9/82 PARTMENT OF WATER RESOURCL H V- 4en

WELL DRILLER’S REPORT

, Stats isw requires that this report be filed with the Dirsctor, Department of Water Resources
within 30 days after the complstion or sbandonment of the well.

1. WELL OWNER , 7. WATER LEVEL
Randy P. Staeb '
Nams _Lynn C., Stasb ’ : Static water lever _.1 3} feet below | surf-:n
N. 5318 Elm Flowing? O Yes 3 No GPMflow _
Address m____" _99205__ Artesisn closed-in pressure p.al,

- - 9~ Controlled by: I Vaive ([ Cap [J Plug
Owner's Permit No. qs 26 A/ ’? Temperstura OF. Quallty

Dascribe aries:an or 1emperature 10ne3s below.

Z, NATURE OF WORK 8. WELL TEST DATA
B Now well 00 Deepaned 1 Replacement Q Pump O Bailer {8 Air J Other
O Abandonad (describe sbandonmaent procedures such ss
materials, plug depths. stc. in tithologic log) Discherge G.P.M. Pumping Level Hours Pumoed
' 8.5 GPM - ESTIMATED ATRLIFT
3. PROPOSED USE -
XXDomestic [ irrigation [ Test [ Municipal 9. LITHOLOGIC LOG
O Industrisd O Stock J Waste Disposal or Injection
Bore| Depth | Water
OOther " ___ ___. (secifytype) Diam.|From| To Material Yes No
a* 0! 18 | sand X
4. METHOD DRILLED I 18 1127 | sand v
£ Rotary kAW - O Hydrsulle O Reverserotwry  [6-127 1235 (Granite, hard, salt &-peppar X
OCable- (Dug O Other 6% 1235  Granite, soft, fractured, =
6% 280 X
8. WELL CONSTRUCTION :
Casing schedule: 5] Steel [ Concrate DOthor
Thickrnens Diameter o
2250 inches _§  Inches & _ h mfm
inches __ inches  ___ feet
inches inches feat fm —_“\“'Er:ﬁ:"‘ vty TEY
inches __ inches feot foet -*Jlbiﬁ‘?"‘“ i (Sl -
Was casing drive shosused? 8 Yes O No Rt ")
Was g packer or sesl used? OO Yes No Y LY
Perforated? O Yes No BEC 5 1984
How perforsted? [ Factory O Knife O Torch
Size of perforation inches by Inches i
Number From To ionk nt ater R!S.QII'
perforations fost feet Departriznt f i -
perforations foet feet
.. Pecrforations fout fost
Well screen installed? 0O Yes i¢ No 280" of 4° PWC Liner Installed
Manufscturer's name
Type __ Modsl No. ¥ ahoe utilized
Diamater Slot size Set from feet to feet 8" brive ut
Diameter ____ Slot size Satfrom ___ festto foet . e
Gravel packed? () Yes B No D Size of o of gravel = B
Plscodfrom- ___ feetto fout "'ﬂ\ " xr:‘:‘}r\i—h_\@
Surface sesl depth 18 Materisi used inseal: O Cament grout IR -
%} Bentonite O Puddling clay | I 1 T
Sesling procedure used: O Slurry pit O Temp. surface casing - —
& Overbare to sesl depth Rt
Method of joining casing: O Threaded W Weided O Sotvemt | T A
Weid - RRarsP
O Cemented between strata
Describe access port 10. .
Vi Work started _10/16/86  finished __10/21/86
'8. LOCATION OF WELL \/ 11. DRILLERS CERTIFICATION

Sketch map location must aqgree with written location. |/We certity that all minimum well construction standards were

complied with at the time the rig was removed.

Subdivision Nlm

|
*
[y U S

| b o pm ot = o

.. . Firm Name _PONDEROSA DRILLING Firm No, 228
- Address Slnhms. WA 99212 Date 10/21/86

[}
\s——]z

' )
Lot No. Block MNo.

Signed by (Firm Offici
County KDOTENAI W _ and

(Operator)
MWy NB v g 3_,T. _5IN N/s.R._SW EMW

("]

I1CE ARMMPITIAA AL ALIEFRTA c/m st s



HV-6

Fom 2007 IDAHO DEPARTMENT OF WATER RESOURCES ~~ Use Typewnier
WELL DRILLER'S REPORT T Ball Point Pen
1.DARUNG PERMITNO. %3 .9 . B 32 . = 40 weir TesTS:
Other IDWR No. G Pump L) Baller (XAN I’} Flowing Artesian
. - [ Orawdown
2 OWNER: | SLIE & JOAN KIRSCE - 50+ e =
Address. I

B
Chy. POST FALLS

se 1D 7o BIB5E

3. LOCATION OF WELL by legal description:
Skaich map location Tusl agres with writien location.

Tmmdm__WunmmduMTYnl | NoL}
By whom?
Water Qually (odor, #ic.)
Botiom Hole Tempx

X 11. STATIC WATER LEVEL:
p 151 NothX] or Somhll - N below suriace  Depth artesian flow found
- €R._ 05 ca ] o Wem Artesian pressure 1. Describe access port
Sec. 10 . va_SE 4 R 4 Describe Contromng Devices:
s, T atres
Govilol ___ :
12, LITHOLOGIC LOG: (Describe repeirs or sbandonment)
of Wel Ske__ITWY 33 S [Fram | 1o | Pomarka: Lihlogy, Water Guatty & Temperaturs Jarss [ vt
. {Give ot lenet Direction + Distance 1 Mosd or Lasuimark) _5_ 70 SAMD & GRAVEL
Lot No. _ Block No. Subd. Name
4. PROPOSED USE: 8 170 1129 CEMENTED GRAVEL & SAMD | [14f
iXOomestic || Municipal  [TMonior  [Jimigation i
[IThetmal  11injection  |JOMher 8 h20{13] SAND & GRAVEL U/CLAY SEEMS
5. TYPE OF WORK
4 NewWell | | Modily or Repair []1Replacement () Abandonment RICLAL L
6. DRILL METHOD -
| IMud Rotary i AirFiotiry  { [Cable [ ] Other 8_l190|214 SAND & GRAVFI COURSE 1I/WATER §0+
7. SEALING PROCEDURES
SEALFULTER PACK AMOUMNT METHOD
[Y— trom | Te ﬂ
| BERTONITE Q 1401100gals POURED |
Was drive shoe sesl lested? YO NO  How?
" . —
8. CASING/LINER: LTI T |
[ From T Te | Guege [Coomng [ e | Sunt  Piamts  Werded e |
" +2 1216 1.250 X o ou 4] @—?—‘-ma‘
O o o a0 oy
o o o o P NORI _ 1
0O o o a iD S|
Final location of shoss___ 216" B‘:gJ
TopPackerorHeadpipe . Botiom Talipipe, Z. .
9. PERFORATIONS/SCREENS Date: Started __92/11/94 Completea_02/14/34
) Perforations Method
s Matorial 13. DRILLER'S CERTIFICATION
Q Trpe UWe cestily that all minimum well construction standards were compkied with at
the time the rig was removed.
From | To | SoiSiza | Nuwber | Diamew W Canting trar
a u) mmuzo YELL SERVICE INC Fem No."‘l's
o o
[w] [w] Firm OMficisi _‘2_-13..55_ =
a . and
=t NL‘“" 0 S Wy Supervisor or Operator _ Nata g\:-l\{'-?‘(




State 0"

laho

TYPEWRIT . ) s s -
USBE ALL ,fg:’,?,, ,52,,, - ‘epartment of Wate:” Administration [{ ) e . H V _’75
— ' Well DRILLER'S REPORT I "Hv-8
Stlm requires that this report be filed with the Director, Department of Water Administration within SQPR 1 197
days after the completion or absndonment of the wall. ] //
| WELLOWNER [ - . 7. WATER LEVEL Department of wapey g
. . - T . , Orthern Digtri mz:rcu
Name Static water leve! _dﬂ._ feet bblow land surface
/&‘ Flowingg O Yes <¥No G.P.M. flow
Address 7_ 2 1o Tempersture 0 ° F.  Quality
- - Artesian closed-in pressure p.%i.
Owner's Permit No. F5=13-N-% | Controlledby O Vave O Cap O Plug
1. NATURE OF WORK 8. WELL TEST DATA
@Newwel O Deepened O Repiscement O Pump O Bailer & oer A e
Discharge G.P.M. Qraw Down Hours Pumpad
00 Abandoned {describe method of absndoning) A N 1
. PROPOSED USE
XOomestic O irigation [ Test . - 8. LITHOLOGIC LOG
. . - Hole Depth Water
O Municipst O Industrisl 0 Stoek Dism. [ From | Te Matariel Yes | No
o Tl ol <anva »
B AP AR W Sy e
ol Xt
OCsble  [PRotory O Dug 0O Other & oL
i. WELL CONSTRUCTION
Dismeterofhole __ & inches  Total depth _T AT feet
Casing schedule: D'Stod O Concrete
Thickness From T Te
_‘m_lndm_é_indm L tet _ZEtent
Inches inches ______ feat ______ fost
inches inches _______ fest ______ feet
inches inches ______ feet _____ foet
inches inches _____ fest ____ feet
Was 2 packer or sesi used? OYes @KNo
Perforated? WwYs ONo
How perforated? [ Factory O Knife X Torch
Size of perforation ~3&  incherby ;
fom
Well screen instalied? OYe &No
Manufacturer’s name
Typs Modsl No.
Dismeter ___Slot size ___ Set from fest to. foet )
Dismeter _ Slot size __ Set from foet t0 foet
Gm-j_m_el:ul? O Yes 3] No Size of gravel
fest to fout
Surfacesesl? O Yes  &No Towhatdepth__ 2O fest
Materislused insesl D) Cament grout T Puddling clay
i. LOCATION OF WELL
Sketch map location must agree with written location, 10.
N Work started /0 -2 £-73 finished 10-27-723
} 1
¥
Bk --J.-....‘
; : _11. DRILLER'S CERTIFICATION
" —1 8 This well was drilled under my supervision and this reportis
)
EETAL PN SP - true to the best of my knowledge. /1
S~ i B
s M?& Llees {hggg;,ég 291
4 Driler's or Firm‘s Name Number
mv_@_zﬁa&ﬂ
S % IE usee. NI 7.5/ ntr_ S W

TIeE e B R



orm 238-7
/82

[y

V

STATE OF IDAHO
L ARTMENT OF WATER RESOURCES

WELL DRILLER’S REPORT

State Jaw requires that this report be filed with the Director, Departrnent of Weter Resources
within 30 days after the completion or abandonment af the welt.

USE TYPI.H V-9 R

BALLPGL ' ¢ e

1. WELL %ﬁgum L, or Sandra L. Reeser

Name Went 3879 Hidden Vallev Road AND
A“k’m.lic:bor't R. or Linda J, Pua

West 2485 Hidden Valley Road
Ownar's Pt NO. g bt Tdatio- 03988 ————

7. WATER LEVEL

%/
v

Static water love” feot below land surface,

Flowing? O Yes & No G.P.M. flow
Artesisn closed-in pressure p.&l
Controlled by: O3 Vaive O Cap [J Plug
Tempersture g °F, Quality __ Eopod

Describe artesian or temnpersture tones beiow.

G5-84 N-8

2. NATURE OF WORK

8. WELL TEST DATA

‘Ncw well O Deepened O Replacement O Pump O Bailer & ar 00 Qther
[0 Abandoned {describe sbandonment procedurss such as
»  materisis, plug depths, stc. in lithologic log) Dischergs G.P.M, Pumping Level Hours Pumped
' . HARrecg /4 sk,
3. PROPOSED USE
& Domestic O Irrigation 1 Test 0 Municipal 9. LITHOLOGIC LOG
0 Industrist O Stock. [0 Waste Disposs! or injection
Bore} Depth | Water
O Other : {spacity type) Diam.|From| To Material Yesi No
Ll oz T Loud o
4. METHOD DRILLED 2 o Rt e -
o Rotary 0O Air O Hydraulie O Reverss rotary [ 2/0 Sl T s
OCable D Dug O Other 2mls] .t
TAC(g22)  Alom D ELAMTE ke
Ta2L 000 MEQi&mr EidialrnE =
5. WELL CONSTRUCTION z

Casing schedule: & Steel O Concrste O Other

Thickness Dismeter

ANTER Ar 4A’

From

To
inches + __ 2 fest 22 feet

- RAD. inches j:
2y . inches inches .72 feet DO faet
inches inches feet feot

inches inches feot

. _feet
Was casing drive shoe used? X Yes O Ne
Wasapackerorsesiused? I Yes OFNo

Perforated? &vYes 0 Ne

How perforsted? I Factory 3 Knite M0 & dch

Siza of perforation %%/  inchasby ’4 inches

Number From Te
80 perforstions ____<A£Q fest 0 _ foet

L"Q _ perforations Y25 fm O feet

perforations foot teet
Well screen instalied? O Yes 4R No

Manufacturer's name

Type Model No.

Diameter Slot size Set from feet to0
Diameter ____ Slot size Set from fest t0

foet

feat
Gravel packed? 13 Yes @ No O Size of gravel

Placed from faat to feet
Surface sesl depth _ 35 Material used in seal:;; ] Cemant grout

[

Bentonite O Puddlingclay € W Carzevd S |

Bormpe .

Sesling procedure ussd: O Slurry pit UTo_mp. surface casing

: Overbore to seal depth
Method of joining casing: O Thresded & Welded O Solvent

N I r'\’ﬂ'm,.
e e Offrom-

Weld

. O Cernentad between strats
Describe access port

-

Ve

1.
Work started /8- 84/ tinished _7-/3. &

. LOCATION OF WELL \/
Sketch map focation must agree with written location.

N
i E SubdivisionNeme _
T ﬁ N |
: :
w 1 3 : E
+ Ml Lot No. _o2,  Block No, —_—
H 1
N 1 il
S 16 A [ ]
County %a Z7EAMAL PR

% % Sec. X _.T._S/€5.R_C e

]

11. DRILLERS CERTIFicATION &4

1/Wa certify that all minimum wel! construction standards wers
complied with at the time the rig was removed,

Firm Name AS; 2CIATEQ Firm No. ,Z_ﬁ‘

WEC Ot erY _IME.
Address /8 x

Signed by (Firm Official)
and
{Operator) 7 .




orm 238-7

STATE OF IDAHO

/82 Du. ARTMENT OF WATER RESQURCES H v 1 0
WELL DRILLER’S REPORT QU
Stats law requires that this report be flled with the Director, Department of nauéqr
within 30 days sfter the completion or sbandonment of the weil. 20 19
1. WELL OWNER 7. WATER LEVEL
‘ Department of Wate/ Re:
Name _JIM CROWE Static water lavel feat below lang surfacs.
Flowing? [ Yes Y No G.P.M. flow
Ad dm‘HIDDEN vaLLEY, RATH., 83858 Artesian closad-in pr psl,
Controlledby: O Vaive 0O Cap J Plu
Owner's Permit No. __ 95-88-N=-30 Tempersture OF. Quality
Describe ariesian or 1emperature 10hks below.
2. NATURE OF WORK 8. WELL TEST DATA _
.EN«. well O Despened O Replacemant O Pump O Bailer @Asr O Other
Abandoned {d ibe aband t procedures such as -
materials, plug depths, etc. in lithologic log) Cischarge G.P.M. Pumping Lave) Hours P
A1 &fm
3. PROPOSED USE
Domestic O Irrigation O Test O Municipal 9. LITHOLOGIC LOG
Industrill O Stock. (O Waste Disposal or Injection
Bore} D Water
O Other {spacify type) Diam.[From| Ta Material YedNo
1. METHOD DRILLED . 3__3‘ X
E Rotary m O Hydraulic O Reverss rotary V/73] e li X
. O Other

3. WELL CONSTRUCTION
Culng:ehodulo O Steel O Concrets 3 Other

Diamatwr From . To
~ashH lncha__‘,_ inches + /B teat /00 fort
inches inches ___  fest _____ fost
' inches Inches __ fest ____ foet
inches inches _ feet ____ foet
Was casing drive shoe used? DAYes O No
Wat a packer or sesl used? O Yes No
Perforated? 0 Ye No
How perforated? O Factory O Knife Q Torch
Size of perforation inchesby ______ inches
Number From To
perforations fout fout
perforations fout foet
perforations - fout
Well screen instalied? O Yes -P\No
Manufscturer’s name
Type Model No,
Dismetar ___Slotsize ___ Set from feet to foot g \ v@i'g\; ,\g\;)
Diameter ___Slotsize ___ Sec from foet to fost PR
Gravelpecked? O Yes O No Ol Size of gravel SR
+ Placed from foet 1o fout R 1l i
Surface sesl depth Material used In seel: (3 Cement grout = P
Bentonite 0 Puddting clay g | SN Q‘_“ca
Seall reused: O Slurry pit O Temp. surface casing T e
‘ Overbors 1o sesl depth e o
Method of joining casing: O Threaded Weided O Solvent
Weid
O Cemented between strata
Describe access port : 10.
: Work started Mﬂ”\d M
i
» LOCATION OF WELL v 11. DRILLERS CERTIFICATION xR
Sketch map location must agree with written location. 1/We cortify that ail minimum well construction standards wers
. N . complied with at the time the rig was removed.
! ! Subdivision Name UNITED DRILLING INC.
—-1==t--1=- FirmNo. 414
w—%-'}* —& P. o. Box 2499 CD'A 1Id. esaw
) +
+ + Lot No. Block No, ’
S Signed by (Firm Officia))
s . and
“ounty K" ;4e, L (Operator) Tim Volking
- L
fﬁ%i_[%Soc..zﬁ_,T..ﬁ_N‘.R-iﬂw .




fanm 238-7
9/82

STATE OF IDAHO
EPARTMENT OF WATER RESOURC. .

WELL DRILLER’S REPORT

USE

B/ NG"1
Iy

R

State law requires that this report be filed with the Director, Depsrtment of Water ﬁﬂff K",]
within 30 days after the compiation or abandonment of tha wall. T RS L
1. WELL OWNER ©  * s ) 1 7. WATER LEVEL
O - - auG 251988
Name DAVID PELZ e Static water level 150 feet below land surfacs.
.1620 N,W, BLVD, CD'A Id 83814 Flowing? [J Yes (X No G.P.M. flow
Address Artesian closed-in pressure

Owner’s Permit No. 75 Z, ? A _7 L

Rnbnt of Water Resources

Controlled by: O Valve 0O m {J Plug

Temperature 9F. Quality ggod
Dascribe artesian or temperature 1ones below.

2. NATURE OF WORK . . 8. WELL TESTDATA
§Ncw well O Deepened O Replacement - O Pump ¥Blilor Q A O Other
Abandoned (desctibe abandonment procedures suth as
materials, plug depths, ete. in lithologic log) Discharge GP M, Pumping Level Hours Pumped
[0-(S GP (75 [ 7
3. PROPOSED USE
Domestic O Irrigation O Test O Municipat 9. LITHOLOGIC LOG
ndustrial O Stock (0 Waste Disposat or inj "
O Other {specify type) ;::: Fu:n thT° Materin) ~\(~, “;o
a3 20 | Grave] : x
4. METHOD DRILLED 201370} craver oray ; N
I:' Rotary 0 Air O Hydrautie O Reverserotary a
ﬁc.u- ODug O Other 1704 1750 C x
5. WELL CONSTRUCTION f——.. | _
Cating schedule: Xs«m O Concrate O Other
Thicknes Dismater From To
AED  inches __ L inches + [ teet [ 7 Dtent
inches inches ___ feet ___ _ foet
inches inches foat feot
inches inches fout fost
Was casing drive shos used? ﬁ‘!u O No
Was & packer or seal used? Yes O No
Perforated? O Yas No
How perforated? 0O Factory O Knite O Torch
Size of perforation inches by inches
Number From To
perforations feot foet
perforations feet foet
perforations fent foot
Woell screen instaited? [ Yes xNo
Manufacturer's name
Type Model No.
Diameter ___Slot size ____Set from feet to feet
Dismater ___Slotsize ____ Set from . feet to foot
Gravel packed? [J Yes (1 No C1 Size of gravel
Placed from feet to foot
Surface seal depth ) D Material used in seal: O Cement grout
Bantonite Puddiing clay a
Seal re used: Slurry pit 0 Temp, surface casing
Overbore to seal depth
Method of joining casing: O Threaded Weided O Soivent
. Weid
O Cementod between strata
Dexcribe sccess port 10,
Work started _8-12-88  finished 8-17-88
8. LOCATION OF WELL — 11. DRILLERS CERTIFICATION i
Sketch map locstion must agree with written location, 1/Ws certify that all minimum well construction standards were
N cpmpiied \?At’h gru\o time the rig was removed,
g v Subdivision Name —Egs?acm"rsn DRILLING INC.
"".‘"f"f" Firm Name Firm No,
Wh——( e P. 0. BOX 819 Cd'A 1Id. 83814
] :x Address 3 Date
o=t q Lot No. Block No. .
H H Signed by (Firm Official) Lt
s . and
County . .
ator 74
/V/L-/ S R (Oserator) _Seg. el /1/
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STATE OF IDAHO
- -PARTMENT OF WATER RESOURCES

us NG- 2- LoR

Ll LAY

WELL DRILLER’S REPORT

/

State law requires that this report be filed with the Dirsctor, Department of Water Resources

within 30 days after the completion or aband t of the well. A ’/7?
1, WELL OWNE . 7. WATER LEVEL \V
/
M —_ Static water level _ /49 feat below land surfacs,
Flowing? O Yes M No G.P.M. flow
Address ] _ Arteslan closed-inpressure __ pus.l.
‘ o _Controlled by: [ Valve W Cap _ [ Plug
Ownier's Permit No, b - (8"[ -N-I5 - e Temperature OF. Quality Fycellen?
| .. Describe sriesian or temperature 10nes below.
2. NATURE OF WORK 8. WELL TEST DATA
ﬂ New well O Deepenea €1 Replacément 0 Pump O Bailer N Air O Other
O Abandoned (describe abandonment procedures such as
materials, plug depths, etc. in lithologic log) Dhch-!ﬁ-&M Pumping Leve! Hours Pumped
L _éo q 4 hr
{ / Yirndle.
|\ ——
3. PROPOSED USE
Of Domestic I Irrigation O Test O Municipal 9. LITHOLOGIC LOG
; tniect;
g gv:::.:trial {J Stock OO Waste Dosm:ul ::;y r:|voc!|)on Bore| Depth ] Water
spectly type |Dism.|From| To Material YesiNo
o lse Sénd X
4. METHOD DRILLED 76 | 45| Créved ¥
ﬂ Rotary a Air O Hydraulic O Reversa rotary | ¢ |97 /4o Crivel ¥
Dcable O Dug O Other 4401/90] 5éad X
(@0 280 Laorse Grivel P4
5. WELL CONSTRUCTION
Casing schedule: (¥ Stesl [J Concrete C]Othcr -
Thicknes Diamater
+ 250 inches A inches + _2 fm gﬂ feet
inches inches feet feat
inches inches feet feet
inches inches feet feet mm P
V/as casing drive shoe used? ¢ Yes O Ne [Ui'fr_(w_b ]f'\ [1r3r=Te
Wasapackerorsealused? (O Yes M No [r L =T T
Perforated? O Yes ¥ No (A T\‘-_' ]
How perforated? [ Factory [ Knife a Torch 0CT »n J
Size of perforation inches by inchas RS
Number From To
perforations feat feet "Wn‘qem
perforations feat fest “Nﬂ RESEqu
perforations feat foet
Weil screen installed? [ Yes ® No
Manufacturer’s name
Type Model No. S
Diamater Slot size Set from feet to feet b @" Y.
Diameter ___ Slot size Set from teet to fout «I@ P o
Gravel packed? ([ Yes M No O Size of gravel Py PG ‘S}W
Placed from feet to feet T < E T
Surface sesl depth _ 23 Material used in sesl: Tl Cament grout S
Bentonite 0 Puddling clay o CuZZings o
Sealing procedure used: [ Slurry pit O Temp. surface casing " Q,; v
8 Overbore to sesl depta|™
Method of puning casing: [J Thresded 5 Weided O Solvent
Weld
O Cemented batween strata
Describe access port 10. ! g
P Work started M%_ finished _/M
8. LOCATION OF WELL 11. DRILLERS CERTIFICATION L9
Sketch map location must agres with written location. 1/We certify that all minimum well construction standards were
N complied with at the time the ramov
i ' Subdivision Name s Jléf' o we "
T Firm Nasme y & FirmNo. __ R #5~
[] / ]
w — E
VA x Address
Fred=aqet Lot No. Block No.
i H P e Signed by (Firm omci-n
s h .4 ML r;",f‘:;}l
County /4—1'6(!4—/ A W % ﬁ
: (Operator)
ME < - A U S e S o N




NG-3

Form 2367 IDAHO DEPARTMENT OF WATER RESOURCES Use Typewritar
WELL DRILLER'S REPORT ‘ Ball Point Pen

1. DRILLING psnu[[.m.ﬁ EH_ N- _.n_‘L:_ 7 10. WELL TESTS:
Other IDWR No. __ — , , QPump () Bailer p_ Y (] Flowing Artesian
2. OWNER: - G Do P o i
Name v - 42
Address £/gk X : deh Rd -
City L0 ne sanldzo G234/ L

’ ’ " Temperature of watM Was a water analysis done? Yes|_| No( !
3. LOCATION OF WELL by legat description: By whom?
Skeich Map location Mual agree with written location. . “Vatar Quaity (odor, W)M_@_&L_

N Bottom Hole Temp
. §'_r_5ﬂc WATER LEVEL:

Sec._ G, 14 AW s € 14 Describe Controling Devices:

l T._%_ Noth, o  South O / % Golow sufacs  Depth artesian flow !
ER. East (3 o  Wes X Artasian pressure ______ Ib. Describe access po

———
GoviLot _____ County.

12. LITHOLOGIC LOG: (Describe repairs or abandonment)

Address of Wetl Sita_ St xS Aboue
° %:' From | To Ramarks: Lithology, Water Quality & Temperature | GPM | Swi
{Give at east Direction + Distance % Rosd or Landmerk) 0
Lot No. Block No. Subd. Name | @ K38[3%

4. PROPOSED USE:

)(Domesnc [ Municipal  [J Monitor { | irrigation

[1Thermal  [1injection [ Other O &_%’#_L&mmﬁiﬁﬁ
5. TYPE OF WORK tre Lo 0
3 New Well il Modity or Repair [1Replacement ] Abandonment G (Arecn Shals Zz
6. DRILL METHOD .
UIMud Rotary DKAir Rotary (1Cable (] Other | R60 Blug <hals 73
7. SEALING PROCEDURES
SEAL/FATER PACK AMOUNT METHOD
Masriad an[ To | Secksor . =TT

Pounds .
(Rang Seal [0 RIL A . ﬁtQE!‘,iEg 5

|

Was drive shos seal tested? YAI(NG HM.J!L,OM[‘__ ““""L*.w._ = ,[
! oo~ )

8. CASING/LINER: m—l R

EarAR T
¥ 10 48.3.% P

ookcf
nungi
manai

oooiKf

Final focation of shoes___/. 362

Top PackerorHeadpips______________ Bottom Tailpipe

9. PERFORATIONS/SCREEN

Date: Saned D-/7- 2% Compisted /22 = /F -G

s :
34 Pertorasons ;‘;ﬁ“mém - 13. DRILLER'S CERTIFICATION

1AWe certify that ak minimum well construction standards were complied with at

| Fom | Yo | sotsiee | mumow [omneier | TR0 | Comng  ticar mcmnnngwum%adomm .
L%amg% 7 3’0 ;, g ;f Firm Name__ . 4 EXPLORATION ING. Fim o633
L3I0 ‘_Vd (2] ol ’ ’
0" 0 ﬁmoﬂb'ﬂv.’:gmﬁ/z VX, ﬂm_ﬁl’/ Date —
{1 't and

1351,‘4 S e Ot 8 € 3amabior)

BT T S T

MWSE (o SON 3\(\/ Supervisor or Operator, é /t-(. /’Z.éy/v Date /00

F



rm 238-7 STAILE UK IDARHD USE TYPEWRITER OR
#/90 ~“PARTMENT OF WATER RESQURCE" N G..4 PEN
W._LL DRILLER’S REPO..7
State law requires thst this report be filed with the Director, Deparzment of Watsr Resources j
within 30 days after the completion or abandonment of the wail. /] /
1. WELL OWNER . 7. WATER LEVEL V
M NDON
Nama IKE GUI Static water level 120 teet below land surface.
Address . NETTLETON GULCH RD - Flowing? O Yes No G.P.M. fiow
. 95-92-N-22 . B Artesian ciosed-in pressure p.s.i.
Driliing Permit No: Controlled by: (1 Vaive (O Cap 1 Plug
Water Right Permit No. Tempersturs ____OF. Quality GOOD
Describe sriesian or temperaiure 1ones below.
2. NATURE OF WORK 8. WELL TEST DATA
X New well O Deepened O Replacement O Pump O Bailer 8 Air 1 Other
[J Welil diameter increase
O Abandoned {describe abandonment procedures such as Discharge G.P.M. Pumeing Level Hours Pumped
materiais, plug depths, etc. in lithologic log) 15-20 140 2 HRS
ESTIMATED
3. PROPOSED USE
¥ Domestic (1 irrigation [J Test [J Municipal 9. LITHOLOGIC LOG
O Industriall O Stoek [0 Waste Disposal or Injection
’ Bore{_Depth | Water
O Other {specify type) Diam.|From| To Material Yes No
8 0] 22} SAND
4, METHOD DRILLED 221 26/ CLAY BROWN _
] Rotary X air - O Hydraulic [0 Reverse rotary 1 26, 42 CLAYJ,—SAN'D-HIX
Ocable O Dug O Other 421120, SAND & GRAVFL
1201 140 Y X
5. WELL CONSTRUCTION
Casing schedule: f Steel O Concrate O Other
Thickness Diamater From . To
+250  inches _6 inches +1 feet 140 foot :
inches inches  _ feat feat
inches inches feet feet
inches inches _ feet ___ feet
Was casing drive shoeused? (XYes O No
Was a packer or seat used? O Yes K No
Perforated? 0 Yes # No
How perforated? [0 Factory [J Knif¢ 0O Torch O Gun
Size of perforation inches by inches
Number From To
perforations teet feot .
_ perforations feet (0 ECGER ED’
. _____. perforations feat feet ¥ F—r V"‘ —
Well screen installed? ©3 Yes 8 No -
Manufacturer's nams —“APR 81992
Type Model No.
Diameter ___ Slot size Set from feet to feet WEDR;‘_RREW—
Diameter _ Slotsize _ _ Set from feet t0 feat v
Gravel packed? (1 Yes @ No (3 Size of gravel e
Placed from _ _ ... feett0 feet
Surtace seal depth _ 25 Material used in sesi: O Cement grout
X Bentonite 1 Puddling clay g _
Sealing procedure used: [ Slurry pit [ Temp, surface casing
XI Ovarbore to sesi depth
Method of joining casing: I Threadsd K) Weided O Soivent
Weld
O Cemanted betwaen strata N S
Describe access port 10.
/ Work started 3/4/92 finished M__
8; LOCATION OF WELL ‘/ ) 11. DRILLERS CERTIFICATION
Sketch map location must agree with written location. 1/We certify that all minimum well construction standards wers
N complied with at the time the rig was removed,
) ) Subdivision Name
..-.;------%_q Firm Name UNITED DRILLING i No. 414
[ ]
b £ Address P-0. BOX 2499+ 0ute 34/5/92
“f““f“ o Lot No. . Block No. COA, 3
H '? H PARCEL # 8500 Signed by (Firm Of!ku;@. . 4 £
DOTENAI and (4/%
o T T ovmmon 18 ALLWE
SE_ % . uwsee 6t S5ONgrig 3W_ wm




n 238-7 . STATE OF IDAHO . USE TYPE
! DE ATMENT OF WATER RESOURCES sauee N G-5
’
WELL DRILLER’'S REPORT BECE'
Stata law requires that this report be filed with the Director, Deparument of Wathr Respu VED
within 30 day after the completion or abandonmant of the well,
WELL OWNER 7. WATER LEVEL
J “0“”" ER& REGION
Nsme __JEFF ANDREMS Static water level _ 155 #
Flowing? [ Yes X No G.P.M. flow
Address P. 0 nn'x' 27% 2501 NL"M M Artesian closed-in pressure p.s.d.
COEUR D'ALENE, ID 83814 - Controllsd by: O Vaive 0O Cap 1 Plug
Owner’s Permit No. _25__9.6=H- %5 H39 Temparature of, Quality GOOD
Describe srtesian or tempersture rones beilow.
NATURE OF WORK 8. WELL TEST DATA
Ki New well F1 Deepened 0] Replacement 0 Pump Kl Bailer a Air O) Other
Cl Well diameter increases
11 Abandoned (describe sbandonment procedures such as Oischarge G.P.M. Pumping Levet Hours Pumped
materials, plug depths, etc. in lithologic log) 1ED 17§ 3 MR
PROPOSED USE
X) Domestic (1 irrigation [1 Test O Municipal 9. LITHOLOGIC LOG
3 Industrial O Stock .0 Waste Disposal of Inj ) Bore] Depth Water
O Other {specify type Diam.|From| To Material Yes{ Na
8 1120 X
METHOD DRILLED 1 31} TOPSOIL v
O Rotary O Air O Hydrsulic O Reverss rotary 31-I51SILTY.-SAND X
X Csble O Dug [ Other 76 113215A L—CLAY %
9 137158 SAND_CLAY X
1581185 SAND WATER X
WELL CONSTRUCTION
Casing schedule: O Steet O Concrete (] Other
Thickness Digmater From : To
250 inches 8 inches +4j____ feet 182 feet
. inches inches feeat feet
' inches inches teet feet
~ inches inches fest foet
Was cating drive shos used? [X Yes O Neo
Was a packar or seal used? OYes XINo
Pertorated? OYes XINo
How perforated? (1 Factory O Knile O Torch 0 Gun
Size of perforation inches by inches
Number From To
perforations feot feet
_ perforations foet feot
— . perforations feet foet
Well screen installed? XX Yes O Ne
Manufacturer's name__JOHNSQON
Type Model No.
Diamater _§ _Slotsize .04 (Bet from _182 feetto 187 feet
Diamater ___ Slot size Set from feet to feet
Gravel packed? (I Yes O No O Size of gravel
Placed from _ featto _ o foot
Surface seal depth __ 20  Asterial used i seat: 3 Cement grout
A Bentonite 3 Puddting clay B &
Sealing procedure used: O Slurry pit O Temp, surface casing
. X2 Overbore to seal depth
Method of joining casing: O Threaded XJ Weided O Solvent
Weld
O Camented batwesn strata
DOescribe access port . 10.
Work started __ 8/£/790 finished _ 8/13/90
i. LOCATION OF WELL \ / 11. DRILLERS CERTIFICATION e
Sketch map location must lwu with written location. 1/Wa certify that all minimum well cmsﬂ'uction
N complied with st the time the rig was removed,
- —-L--;;—- Suwiﬁgqnmn .
1 ! Il jrm Name _UNITED DRILL ING Pitecho. A14A
wi— {a . !
' \ Address P.0. BOX 2499 Date _8/14/90
. LotNoJUN ¢ FBaNo COA ID 838 )
/ H /] Signed by (Firm Official) B
S -
Sounty __ KDOTENAL/ (0'""' ) Gebeucl (ol
NO £ 0 perator
SW_ % SE__ % Sec. OR 34 IWD
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Forin 234.7 STATE UF IDAHO [“=woe v s Corre  ERFOF
9/82 JEPARTMENT OF WATER RESOUR. P’*‘&"g‘"’fi’
WELL DRILLER’S REPORT N
State law requires that this report be filed with the Director, Department of Water Resourfes JUL 1 0 1391
within 30 days after the completion or abandonment of the weli. NOKYHERY REcuN
LR LLI
1. WELL OWNER 7. WATER LEVEL
Name _ TOM BIONDO Static water level _ 120" feet below land surface,
T ] Flowing? O Yes X1 No G.P.M. tlow
Address mmﬂmn.lsnﬁ._m@_ Artetian closed-in pressure CEAN
83814 Controlled by: O Vaive D Cap 1 Plug
L Owner'sPermit No. _95.91 .Nafb Tempersture 55 OF., Quality _EXCEILENT
Describe artezian or tempersture rones beiow.
2. NATURE OF WORK 8. WELL TEST DATA
X New well [m] Deepm;d O Replacement O Pump O Baller XD® Air O Other
O Abandoned {describe sbandonment procedures such as -
materials, plug depths, etc. in iithologic log) Discharge G.P.M. Pumping Level Hours Pumped
. i 30 GPM AT 225' 1_HOUR
3. PROPOSED USE S
X Domestic O Irrigation O Test D Municipat 9. LITHOLOGIC LOG
O Industriat D Stock [0 Waste Disposal or Injection
Bore| Depth Water
QO Other {speacify type) Disn.[From| To Materisl Yas N
4, METHOD DRILLED 0" olo2le . MED
6" 1201 45
X Rotary 0 Air O Hydraulic 3 Reverse rotary 6" | ac Hee =
O Cble  ODuwy O Otwr W/CLAY 8 150'-159" :
6" Nes H70 =
5, WELL CONSTRUCTION SLIGHTLY
. Casing schedule: XD Steel (0 Concrete O Other ERAC. ,GREY X
Thickness Dismeter From To
2250 inches _ 6"  inches +1' feat 171" tom
inches inches feet feat 7 ~
inches inches fent fest Wl e
Inches inches fout “fut ?_Hsggm SHOE, INSTALLED
Was casing drive shoseused? Bl Yes O No EXCE ECOVERY
Was a packer or seal used? [J Yas X No
Perforated? O Yes & No
How perforsted? O Factory O Knife O Torch
Size of perforation inches by Inches
Number From To
perforations fest faot
perforations feet feet
perforations feat feat
Well screen installed? O Yes X1 No
Manufacturer’s name
Type Model No,
Diamaeter Slot size Set from fest to fest
Dismeter ___ Siot size Set from feet to fent
Gravel pecked? O Yes X1 No I Size of gravel
Placed from fest to foat
Surface seel depth _ 20 ' Myterial used In seal: O C wout
- B Bentonite O Puddiing clay 0
Sealing procedure used: O Slumry pit O Temp. surface casing
: Q Overbore 1o seal depth j
Method of joining casing: O Thresded (X Weided O Solvent
- Weid
O Cemented batwesn strata
Describe access port - 10.
< 7 Workstarted _6/13/91 _ finished _6/14/91
/ .
6. LOCATION OF WELL \/ 11. DRILLERS CERTIFICATION
Sketch mep location must agres with written location. I/We certify that all minimum well construction standards ware
N ) complied with at the time the rig was removed.
i E Subdivision Name
I Firm Name Firm No. _ 467
W ! ! £ DRILLING, INC,
' : Addrmons_.QRCHARDS_J!A__ Date _p/28/91
+ 1 Lot No. Block No. . : :
H " Signed by (Firm Official) .
c S and
ount
Y KOQTENAT {Operator) Dame




o 2 7 STALE OF tDANO USE TYDFEWRITER NR

89 I "AlIMENT OF WATER RESQURCE! 8. NG.7
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 shandonment of the well. /
1. WELL OWNER .- 7. WATER LEVEL / V4
Name F RUucFE 5'7'/719 ﬁ . Static water level  \ 7%= _ feat below land sur face.

Flowing? [3 Yes I No G.P.M. flow

Address _ S/ &7 %ﬂ[g ______ cm,q . Artasian closed-in pressure _ psi T

Controited by: (O Valive 0 Cap 13 Plug

Owner's Psrmit No, q,s f/ ___M & S_______ Temperature __ OF, Quality

‘Describe artasian or Iempcumrl 20nes bllow

2. NATURE OF WORK . 8. WELL TEST DATA
K New well 1 | Deepened | ! Replacemen: 0 Pump 3 Bailer X Air {1 Other
' Well diameter increase - =
. Abandoned (describe ahandonment procedures such as Discharge G.P.M, Pumping Level Hours Pumped

materiais, plug depths, etc. in lithologic log)

;Mﬁifﬁwbg AN B

3. PROPOSED USE s e e - — - -

W Domestic O Irrigation 3 Test {J Municipal 3. LITHOLOGIC LOG
g Icl;:;ustrlal a Stock‘ 0 Waste Dtssta;c;_vl_mem;on Bore] Depth ' =
o s e - ‘type Diam.|From] To Material Yey No
D 3% | Dasore. rnda ‘%&;5\ A,
4. METHOD DRILLED RGN | Rrscs Passed Mud T han Y
" 7 .
m Rotary (1 Air M Hydrautic O Reverse rotary g 130 o Am&_ﬁt\m_ﬁm‘iiﬁhn X
O Cable (1 Dug 1) Other ax _ NAQ Qaik —1 2
_ ] WL LS TFY ALETY P ZY WYX YN PRy
iRl A% Olg 33ms Quai\ “1X
5. WELL CONSTRUCTION [ v
H . - .
Casing schedule: X! Steel [0 Concrets [ Other _ﬁuc . ~m \TTSV L —\;n\ \’)(ﬂ 3 d{ D
Thickness Dismaeter From To
o150 inches & inches + _\ feet” QI feet|— S
2 . - Lo feet” A Y X
v /@Q inches __+ _ inches = 295 teet~23G feet| —1 - - {— X N0 #}v X }‘"
. . . I . o ‘SM'M&“\
b inches inches __ feet feet ]
___ . inches v inches  feat _____ feet
Was casing drive shoe used? X Yes O No ' "I F M)
Was a packer or seal used? 1 Yes R No ]
Perforated? K Yes INo ) ,.wi ﬁ v
How perforated? ] Factorv 1 Knife L[] Torch O Gun T
Size of perforation _)‘_\ inchesby _Ly  inches S - pPRI% 19 — B
Number me R s R e S
_ A\ _ perforations Q) S teet _AND femt| T — T — e
perforations fm feet{™ 7| 71T T pan — -
- ———-— S e ———— Depectment ot Water Resources
e .._ berforations _ feet feet [ |~ "1~ 9
Well screen installed? O Yes X No B ’ -
Manufacturer’sname_ _ R fr— I
Type _ _ . .. __ _ _.._ _ ModeiNo. HATC
Diameter __ Slotsize _  Setfrom __ _ _festto feet NOINZY Mg s T;
Diameter _ Slotsize = Setfrom _ __ feetto _ __ feet TR T i
Gravel packed? [J Yes [J No (1 Sizeofgravel - lﬁﬂ_&ﬂ-"m 'L
Placed from  _ . fest o R e feet e & tes e 13
Surface seal depth NC) Haterial used v seal: (1 Cement grout|— 8 P | :J\J-Jd i
N Bentonite [ Puddling clay a O, e —
Sealing procedure used: O Slurry pit X Temp. surface casing
’ [J Overbore to seal depth |
Method of joining casing: [ Threaded M Welded 0 Sotvemt |~ |
Weid - T
O Cemeonted between strata
Describe accessport __ . 10. -
Work started _ 2 3% A\ finished = D=\
5. LOCATION OF WELI.; 11. DRILLERS CERTIFICATION AR
Sketch map location must agree with written location. 1/We certify that all minimum well construction standards were
N : complied with at the time the rig was removed. .
| i Subdivision Name _
. rim Name 4 0L St Fim o i/ 4 B
' 1
T T acaress pglans Swenio  Owe H/-3-G/
“'1"“"““‘“ LotNo. ____ Block No. —-
LA Signed by (Firm ovfsci-n%&s__

L7

and
,ounty I

. . ——ee GODorator)?éz!JéélL‘:\r-—-—
G % S Sec. é_ T.G_'Z SLIR. _3__Wl—-‘

A

i st Myt  — 3 = m = e i m =



i

-
STATE OF IDAHO

Forin 238.7 v ) TER OR
9/82 _. vcPARTMENT OF WATER RESOURCES - NG 11 ren
WELL DRILLER’S REPORT
Stats law requires that be fited e Dlnem Department of Water Resources
Mmplnm" abandanment of the well. ?’7
A
1. WELL OWNER o 7 waTER LEvaL V
Name _ Milton H, m\ﬁ& - i Static water levei _ 100 feet betow land surface.

3150 shaw Loop

Flowing? [ Yes No G.P.M. flow

Address __ Coeur d'Alens. ID < Artasian clossd-in pressure p.si.
Controlled by: O Valive [ Cap 1 Plug
Owner’s Permit No. ~ PS-N-4 Temperature OF.  Quality
Describa artesian ot tempersture tones below.
2. NATURE OF WORK B8 WELL TEST DATA
B New weil O Deepened O Replacement O Pump O Bailer 10t Air {3 QOther
O Abandoned {(describe abandonment proceduras such as
materials, piug depths, etc. in lithologic log) Dischwoge GP.M. | Pumping Level Hours Pumped
7 GPM - M AIRLIFT
3. PROPOSED USE
X0 Domestic O lrrigation [ Test O Municipal 9. LITHOLOGIC LOG
0 Industrial O Stoek O Waste Disposal ?r Injection Bore] Depth Water
O Other e . o specify type) Diam.[From| To Material Yes No
00 {10 Sand, £ine— X
4. METHOD ORILLED v ]
XX Rotary & Air o Hydrautic = O Reverse rotary 10 10 181 Sand. coursm X
O Cable O Dug O Other . = =
5. WELL CONSTRUCTION 61 52| 70] Clay beosn X
Casing schedule: XJ Steel O Concrate 0] Other
Thickness Dismeter From To —8. 10 15 X
, -250 inches 6 inches + _ 1 teet 103 feet 6| 75| 100] Clay. brown X
' inches inches feat feet *
inches inches feat feet ” G 1 T
inches inches feet feat 6_1100 | 104 - £ine XX
Was casing drive shoe used? XX e J No 6 1104 [ 130] shale. blus—green X
Was a packer or seal used? [ Yes XX No 7
Perforated? O Yes XX No 6 (13011 b
How perforated? (I Factory (O Knifs O Torch 2 X
Size of perforation inches by _Im:hu 90 | 220 X
Number From To
perforations feet fest
perforations feet feet
_ perforations foet feot
Well screen instalied? 0O Yes IXNo 200"
Manufacturer's name n P
Type Mode! No. 6" Drive ghos inatalled
Diameter Slot size ____ Set from feat to feet —
Diameter __ Slotsize __ Set from _feet to fost WA
Gravel pu:kod? O Yes £XNo O Size of gravel W [} E“E—b—E—&M—E 18
Placed from feet to foet [f+ ST U
Surface seal depth _18  Material used In seai; J Cement grout It ~J SEF 12 e
& Bentonite O Puddling clay ] 153
Sealing procedure used: O Slurry pit O Temp. surface casing 5 C4 Viatet RCTOUITeN——
35k Overbore 10 seal depth Depests Dintrick QHTE
Method of joining casing: O Threaded 35t Weided Tl Solvent Hont -
wea  (Desad R §
O Camented between strata ‘;ﬂﬁﬁﬁ.
Describe access port 10.
Work started _8/28/85 finished _ 8/29 /85
8. LOCATION OF WELL / 11. DRILLERS CERTIFICATION L8
Sketch map location must agree with written location. 1/We certify that all minimum well construction standards were
N ) complied with at the time the rig was removed.
i v Subdivision Name
T Firn Namae Firm No. _228
LX) Thomas Gardens E. 6010 Broadway
w ) E
! ' the sk Address mnkn._m_mu__ Date _R/29/85
4 + LotNo. _1 & 2Block No. B
i H Signed by (Firm Ofﬂch
s W. Smtt \
Zounty KOOTENAT

(Owatorl§

NN




NG-A

o 2387 STATE OF IDAHO USE TYPEWRITER OR
3/82 .PARTMENT OF WATER RESOURCL BALLPOINT PEN

WELL DRILLER'S REPORT
A /

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 weil,

T ——
1. WELL OWNER, . 7. WATER LEVEL
. ;
Name AL //hm« Sas “/ . Static water level __~" 5 2 feet below land surface.
Flowing? O Yes S No G.PM, flow
Address /208 /) Znd. ;pg. Artesian closed-in pressure p.si.
Controlled by: 0 Valve O Cap _,{1Pluy
Owner's Permit Na. ‘75 = 86" N - A‘? Temperature _{  OF. Quality £
7 Describe srtasian or tempersture 2ones beiow.
2. NATURE OF WORK 8. WELL TEST DATA
ENM well O Deepened O Replacement "0 Pump CI Baiter X Air O Other
Abandoned {describe abandonment procedures such as
materials, plug depths, etc. in fithologic log) Discharge GP .M, Pumping Level Hourt Pumped

* | ESfiusted SOl pcus 54O 2 25,

3. PROPOSED USE

"W.Domestic O Irrigation O Test (1 Municipal 9. LITHOLOGIC LOG
O Industrist O Stack O Waste Disposal or Injecti
e o Bore| Depth Water
OOther _ _ _____ ____ . . lsecify type) Diam.[From| To Material Yed No
O |40 | eslhueonns ~ Cloy X
4, METHOD DRILLED ha 7

ﬂ Aotary ™o Air 0 Hydraulic O Reverse rotary lo Yoo 1230 §,a--ﬁ—t L34 SACT ) N

Qth —r .
1 Cable  Dug a er 7 5o e = L#/G.L X

S. WELL CONSTRUCTION

]

SR [Jeg, SeFT BF54el <

Casing schedule: O Steed O Concrets CIOth‘ar

Thicknes ismter "3 — ~
L2950 inches _ é inches + [ﬁz fm é fm hedy OF Ty (gfed
inches “?_ f N2Z2S
y (/3] inches :‘2 gﬂ feet SZ feat
inches inches

Was casing drlve shoe used? Zf Yes DNo
Was a packer or seal used? (0 Yes Q1 No

Perforated? OYes ®No
How perfarated? O Factory 0 Knife 3 Torch
Size of perforation inches by inches
Number From To
‘e .. perforations  feet ____ _feet
e . perforations _ feet feet|— —1 —1-—
.. perforations feet feat

Well screen instalied? [ Yes N'No

T it LA\
. —

Diameter ____ Slotsize ____Set from feet to feet

Diameater ___ Slotsize __ Setfrom ____ _feetto feet ¥ g

Gravel packed? O Yes O No O Size of gravel m Eﬁl@ Ty

Placedfrom __ _ _  _  feetto __ _ fant " l/:|\- F = 56“‘#

Surface seal depth _(5¢_ Material used in seal: O Cement grout “,‘ = ] ORI rﬁ
Bentonite O Puddling clay B ccllivgs| &y 2 At : L

Sealing procedure used: O Slurry pit O Temp. surface casing G623+

E(Overbou to seal depth
Method of joining casing: O Threaded [ 'Weided DI Saivent |——

Weid ﬁemflmt of Wa’erﬂcm

[ Cemented between strata

Describe access port _ A4 Oy 10. oL )
Work started (2 €. 5C finished (.~ 7 i+
6. LOCATION OF WELL / 11. DRILLERS CERTIFICATION
Sketch map location must agree with written location. 1/We certity that all minimum well construction n‘%ws were
. N complied with at the time the rig was removed.
' ! Subdivision Name : - - .
B Rt R Firm Nome{/0/r JE ) 4 oeihedul FlimNo. /S
. : T :x i rm am: & + <_Flrm No. /
I S o ~ s,
i f i Addressf O, ijox 2« f 7 c/’ﬂmm & it =il
i Ea et LotNo. __ Block No. //
' ' e /
1 L i mm ‘u “‘;‘ Signed by (Firm Official) JA K A f
PR f T
County 4:-.9 foatd i and

(Operator) //.»4-7 (/d[ //(

A M E e LT A0 N R..Z__$m.

USE ADDITIONAL SHEETS IF NECESSARY — FORWARD THE WHITE COPY TQ THE NFpaRTMENT




Form 238.7

82 ;
' ;‘«(‘ *l !E‘J

MMA/ -

STATE OF IDAHO
cPARTMENT OF WATER RESOURCE>

ELL DRILLER’S REPORT

154514t 14 requirss that thia report be filed with the Director, Depertment of Water Resou
' within 30 days after the compistion or shandonment of the well,

USE TYPEWRITER OR
BALLPOINT PEN

|

1])::%[58& NERater Resources

Name //H:J {472 (474 —_

Address v b 0
Coeyn A *Hleade {.It . 837/

4

Ownar's Parmit No.

7.

/7/ »

WATER LEVEL

Static water level 257 feet below land surface.

Flowing? O Yes I No G.P.M. flow
Artesisn closed-in pressure p.a.k,
Controlled by: [l Valve Of Cap  [1 Plug

Temperaturs &[‘ OF, Quality
Descrid or

ot

s rones below.

2. NATURE OF WORK 8. WELL TEST DATA
New well O Deepened OO Repiscement 0 Pump O Bailer W Air O Other
Abandoned {describe abandonmant procedures such as
materials, piug depths, etc. in lithologic log} Dischargs G.P.M. Pumping Levs) Hours Purmped
2.5 Yrtadte. % 4
3. PROPOSED USE
3 Domestic (0 Irrigation [ Test O Municipsi 9. LITHOLOGIC LOG
i W, i I or Inj ]
ggg‘umlﬂ O Stock O Waste Dlsp?:n ?;v w ’ Sorel Deoch e
or Spec Pe Diam.[From| To Materisd Yasf No
Rlo lad | Tersces ¥
4. METHOD DRILLED of -y & Ay Sar é‘,?‘,, ] %
| Y |5/ : Sihel @ Y
Rot. Al O Hydraylic O Reverse rot, y 0
g c:u:v g Du'g o o:'h:" rotary 57 | 5ol i Sase y
&lae | 72t /’f.i;l S44l¢e Y
5. WELL CONSTRUCTION
) g . - . s Grv 87 S
Casi:g;':.ehodulc. ® Sta:f O Concrete DS::_L&T?_—_ So frg of 45O
) =
1250 inches __ [, inches + __; feet _5-Q feet L G 77 (73
o /69 inches o inches . 4°5 feet _, 24" fest
inches inches feet feat
inches inches fent faat
Was casing drive shos used? [ Yes 0 Neo
Was a packer or seal used? [ Yes M No
Pertorated? Yes 0O No
How perforated? I Factory @ Knife U Torch
Size of perforation ’4 inchesby __ 3 _ inches
Number From To
___A¢_ _ perforstions J35°  feet 557 fest
) 20 . pertorations 45 _ feet 2137 feet
perforations feet feet
Well screen installad? (O Yes ™ No
Manutacturer’s name =
Type Model No. AT
Diameter Slot size Set from feet to feet Tﬁ—'}&—‘; =
Diameter __ Slot size Set from feet to foet g
Gravel packed? [ Yes (4 No O Size of gravel T EA—
Placed from feet to feot U Ty v
Surface seal depth _ 2.5~ Material used in seal: ) Cament grout e P L
M Bentonits O Puddting clay 0 cullingy = et
Sealing procedurs used: O Sturry pit £ Temp. surface casing T - @*D‘WM
T Overbore to sesl depth ;’“‘“‘;\aﬂ"
Method of joining casing: O Threaded J@ Weided O Solvent
Weld —
0O Cemented between strata
Describe access port 10.
Work started ’4:24 'gg finished _ / / ;24-( :’z#
el
6. LOCATION OF WELL / 11. DRILLERS CERTIFICATION GQQ.
Sketch map location must agree with written location. 1/We certify that all minimum well construction standards were
N complied with at the time the ingu removed.
| V Subdivision Name SSaCh Ted wel
e detent Firm Name _ B, fors Tn¢  Firm No. A YT
Vol
Wt |y =t B 4
H ! Address A7y 723 O.L48  vaw SS37 5
[Fo=t=- + Lot No. Block No. .
H i Signed by (Firm Offmwﬁiﬁu.@.ﬂwf_
S .
County /((Jﬂ %f’ﬂ/ Vaud |

LE v MEwse {7 S0 Ms.r 3 @

«o:::mr) Lodal Z- %@Z

FICC ANANITIAMASL MIFPEYR IF sirarana s

PAADIAIA PP =1 8% ctci s mem e

L)Y —



NG-B

HECEWIEQ DEPARTMENT OF WATER RESOURCES et e U O
74 9% \VELL DRILLER'S REPORT M S
vy Use Typewriter or Balipoint Pen i ;. tong

1. DRI 1. WELL TESTS:

e D
2"“)‘&"“3&“ No. el FamBar C pump [ gailer & air I Fiowing Artesian
8 2 . Yield gal./min. |Drawdown | P el
Name cLEMONS, KEITH 515 rec e umping Level Time
Address_ 3301 NETTLETON GULCH
City _ CDA State_1D  Zip_83814
3. LOCATION OF WELL by legal description Water Temp. Bottom Hole Tem
sketch map location must agree with written location Water Qual?ty 185t or comments: P
L
. Depth first Water encounterad
Twp. 50 B North or [ south — e
R::’_ % ~ Eoet or M we 12. ITHOLOGIC LOG:(Describe repairs or abandonment)
w / «Sec. 08 1/4_NE 14 _SE_1/4 Water
N . [
X Gov't Lot County _ KOOTENAI ] From ] e 3 "1_-"“7‘“"""“'“0""-'-""" Y| N
Lat: ¢ Long: : s 1 1A Gravets Samd = %
3 Address of Well Site 3301 NETTLET ON s ' 70 Gravels Sand wil-d
City CDA [ 70 123 Cemented Gravels Some Sand mild
{Give st lonat name of roed + Distance 10 Read of Landmeark) [] 123 131 Gravcls Sand clay Brown : R |
L. Bik. Sub. Name § 138 153 Gravels Gray Clay Mois R
6 154 ___ 180 Shale Gray Sof To Mediuo [ B
6 180 287 Shale Gray Mcdivm Il d
4, USE: P 283 289 Shale Green Medium C K]
goomesuc = Municipal  [= Mlg_nitor IZ imigation g 108351 Shai Gy Moden CL E“_
' . : 33 430 _Shals Gray Medinm Trace H20 428 i
Thermal !-: ‘n‘ﬂﬁioﬂ Other —— e 6 430 410 Shale G ish Gray Medi &_E_
TYPE OF WORK  check sil that spply _ (Replacemant, etc.) ' 520 600 Shale Gray Green Some White Mediw | [ | B
ﬁ New Well - Modify. (= Abandonment I Other
8. DRILL METHOD
® air Rotary [ cable X Mud Rotary [~ Other
7. SEALING PROCEDURES
SEAUFILTER PACK AMOUNT METHOD
Material From To  [Secksos Pouncs
BENTONITE 0 18 6 Sacks Dry
Was drive shoe used? ¥ v [N Shoe Depth(s)
Was drive shoe sesi tested? [] y 1y How?
8. CASING/LINER:
[Dieneter | From | To | Gauge | Materiml | Casine Liner Welded Thiaaded
6 w2 [155] 250 | STEEL | R T ® [
4 -120 | 600| .160 pPVC [ER - N IR
Length of Headpipe Length of Tailpipe
9. PERFORATIONS/SCREENS
® perforations Method SKILLSAW Completed Depth _600° (Measurable}
& 1!5 Hmper . Dlestoter | Muart! - 13. DRILLER'S CERTIFICATION
£601-1001 1/8X6 120 4 PVC 1/We cetify that all minimum well construction standards
T ware compiied with at the time the rig was removed
Firm Name __H20 WeliService, Inc. _ Firm No._ 448
10. \STATIC W, LEVEL OR ARTESIAN PRESSURE: Firm Official 926.. a.gd“...._ Date 12 -~ ¢6
550 "~ ground  Artesian pressure b, and /
Depth flow encountered _____ ft. Describe access port or Supervisor or Operator. ”z,\ﬂ/\oate JhLE 7L
control devices: (Sige{ e 4 Farm Offcai and O

\":SC /o &U 3‘-&)



Appendix 2

Standard operating procedures (Ground Water and Soils
Quality Assurance Project Plan (QAPP) Development Manual,
Idaho Department of Health and Welfare Division of
Environmental Quality Community Programs, December 22,
1993):

Measuring the depth to ground water

Collecting a ground water sample

Using the conductivity meter

Using the pH meter
Description of field instruments:

Orion conductivity meter

Corning pH meter



Appendix 3

Rathdrum Prairie Aquifer
Water Quality Data
Panhandle Health District July 1997
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