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Abstract

Thisannual summary report describes the findings of three years of ground water sampling in Northwest
Owyhee County. This project has two more years of data collection to report on for this five-year study.
The purpose of the study isto characterize the ground water quality of the area and determine sources of
contaminants.

Certain wells are exhibiting ground water quality concerns with nitrate, arsenic, sulfate, chloride, bacteria,
and/or conductivity. Theisotope results show a potential problem with fertilizer, and in some wells septic
effluent or manure.

I ntroduction

In March 1999, the Idaho Department of Environmental Quality (IDEQ) and the Idaho State Department of
Agriculture (ISDA) began thisfive-year cooperative ground water quality study within arural area
northwest of Marsing, Idaho The study was initiated as aresult of: (1) concerns by local
residentsthat several recently developed dairy operations could be negatively impacting ground water
quality and (2) prior detection of elevated nitrate in ground water within the areal. A Quality Assurance
Project Plan was devel oped to stipulate how this cooperative ground water study was to be conducted by
IDEQ and ISDA.

As data have become available, IDEQ and | SDA have advised residents and officials in the area how to
reduce ground water contamination and to be aware of possible health risks. Ground water monitoring
efforts associated with this project are scheduled quarterly through 2003. In April 2001, the report,
“Ground Water Quality Monitoring Results for Northwest Owyhee County, Idaho” (Carlson, et al 2001) |
was published to discuss the ground water quality data from March 1999 to September 2000. This Annual
Summary report presents arepeat of the information describing the area from that report, plus the water
quality monitoring results and analyses from the 2001 sampling. A final Annual Summary report will be
published for the 2002 water quality monitoring results and afinal water quality monitoring report will be
published after the completion of the sampling in 2003.

1 In1991 and 1995, the Idaho Department of Water Resources (IDWR) Statewide Ambient Ground Water Quality Monitoring
Program sampled awell in the area and found nitrate levels above the Ground Water Quality Rule Maximum Contaminant Level of 10
milligrams per liter for nitrate (IDAPA 58.01.11) (Nedly and Crockeit, 1999). The nitrate levelswere 17 and 20 milligrams per liter,
respectively.




Description of Study Area

The study area covers approximately 10-square milesin northwest Owyhee County (Figure 1). The areais
bounded to the north and east by the Snake River, to the west by Jump Creek, and to the south by State
Highway 55 and State Highway 95. Land surface varies from flat to gently rolling hills with a southeast to
northwest topographic high in the west-central portion of the project area. An east to west trending
topographic break or decline occursin the northeastern portion of the project area, about one to three miles
from the Snake River. In general, land surface slopes from south to north toward the Snake River.

Irrigated agriculture is the dominant land use within the project area. High value row crops are grown with
commercial fertilizer and pesticide applications common on most fields. Irrigation water, which comes
from both canals and ground water is applied by gravity methods and through pressurized sprinklers.
Chemigation of nutrients and pesticides is common.

In addition, some property ownersin the arearaise livestock. The size of these operations variesfrom a
few individual animalsto several thousand head dairy farms. The animal waste is commonly applied in
solid and liquid form in this area. Thus, fertilizer and animal waste are major potential sources of nitrate
entering ground water within the area.
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Figurel. Location of IDEQ and I SDA ground water monitoring project in Owyhee County, Idaho.



Pur pose of the Project

The purpose of this project isto characterize the water quality of the area and to determine sources of contaminants
detected in ground water. The ground water samples are analyzed for total coliform, escherichia bacteria, nitrate,
ammonia, chloride, fluoride, ortho-phosphate, phosphorus, plus nitrate and oxygen isotopes. IDEQ, ISDA, and the
landownersin the areawould like to determine relative contaminant contributions from the potential sourcesin the
area. Information gathered from the project may be used to make voluntary and/or regulatory changes on lands
contributing to the problem.

M ethods

Nineteen wells were originally chosen for this study based upon well location, depth, construction, and availability.
One well was removed from the study in March 2000, by the request of the well owner, and an additional well was
added in March 2002. Ground water samples are collected from each well quarterly and analyzed for total coliform,
escherichia bacteria, nitrate, ammonia, chloride, fluoride, ortho-phosphate, phosphorus, plus nitrate and oxygen
isotopes. The study is scheduled for five years with completion of the data collection slated for December 2003.

Duplicate ground water samples and transfer blanks are collected for quality assurance/quality control during each
sampling event. Appendix A describes the field methods, data management and quality control objectives.

Hydr ogeol ogy

Sediments underlying the project area are classified within the |daho Group geologic formation |(Lindholm, 1993){
Sources of these sediments are believed to originate from prehistoric Lake Idaho and from more recent deposition
from the Snake River. A characteristic “blue clay” isfound on well drillers’ reports from Idaho Department of
Water Resources (IDWR) for many of the wellsin the study area. These blue clays are within the Glenns Ferry
Formation[(Othberg, 1994)]and their low permeability characteristics can produce confined aquifer conditions. The
blue clays also serve as an indicator of depositional anaerobic conditions.

Ground water used for domestic purposesin this project area appears to come from two sources: (1) a shallow
system consisting of gravels and coarse grained sands, and (2) a deep system consisting of black sand that is
separated from the shallow system by a blue-colored clay of varying thickness (Figure 2). Aquifer conditions
appear to vary from unconfined to confined at different locations and different depths. Well driller reportsindicate
the presence of shallow ground water gravels and sands within 50 of the land surface. Well driller reports and the
geologic cross section indicate the deep system isfound at varying depths, generally less than 300 feet from the land
surface [Eigure 2land[Table 1). Static water levels are typically less than 60 feet.

Horizontal ground water flow directionsin the project area were determined by contouring static water level
measurements using Surfer™ computer software Static water level measurements were obtained from
well drillers’ reports for wells from this project, in addition to wells from an additional ISDA project in the area.
The accuracy of contouring may be variable due to the time variations in which the measurements were taken.
However, the potentiometric surface does correspond with known ground water movement characteristics and
theory. [Figure 4 $hows the wells used to devel op the geologic cross section.

General ground water movement appears to be toward the Snake River, an area of probable ground water discharge.
In addition, ground water flow direction appears to correspond to topographic relief, another characteristic common
to shallow ground water. In general, the map indicates the general direction of ground water movement isto the
northeast coming off the topographic break in the north central portion of the map.
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Tablel. Well driller report information on wellsin the study (screen information listed if available).

Well Total Casing Static Water Date Surface Seal
Number Depth (feet Depth (feet Level (feet Drilled Material
below ground below ground below ground
surface) surface) surface)
1 147 0 15 6-22-96 Bentonite (18')
2 100 60 30 6-26-96 Bentonite (18')
3 185 79 17 5-15-89 Puddling clay (18)
4 285 200 12 3-27-97 Bentonite and well
cuttings (18')
5 80 33 17 12-22-94 Bentonite (20)
6 130 63 33 7-8-83 Puddling clay (18)
7 45 14 31 6-19-85 Puddling clay (18)
8 145 82 35 7-12-74 Not listed (18')
9 200 118.5 12 9-26-79 Puddling clay (25)
10 12 37 3-12-93 Puddling clay (18)
1 200 135 4 3-5-61 Not listed
12 115 77 16 5-8-78 Puddling clay (18)
13 (older well) 59 58 12 4-15-82 Puddling clay (18)
13 (new well) 140 100 40 10-29-00 Bentonite (25)
14 164 156 16 8-20-98 Bentonite (23")
15 267 267 30 4-22-97 Bentonite (18)
screened
227'-267
16 120 52 30 7-1-71 Puddling clay (18)
17 63 62 48 6-10-72 Puddling clay (18)
18 82 77 14 5-5-88 Puddling clay (18)
19 488 488 26 03-19-92 Bentonite (20')
Screened
35'-55
55'-273

252'-488'
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Figure 3. Potentiometric surface map (diagram from Carlson, et al 2001).
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Figure4. All well locationsin the study and wells used to develop cross-section.

Aquifer Characterization

Trilinear Diagram

A trilinear diagram isatool that compares the cations and anions from awater sample in an attempt to assign a
water type name. The results from trilinear diagrams can be used to assess if the water samples originate from a
single water-bearing zone, or if multiple water-bearing zones exist in an area. 1f multiple water-bearing zones exist
in an area, then water-bearing units must be isolated from each other, usually by clay layers. Thisinformation can
be valuable in determining how contaminants from the land surface might move through the aquifer system.

The September 2001 quarterly samples were analyzed for the routine suite of constituents (see Purpose of the
Project section, page 5), plus additional constituents for developing atrilinear diagram. The additional constituents
were cal cium, magnesium, sodium, potassium, and alkalinity (carbonate and bicarbonate). These constituents were
analyzed in wells 5, 8, 10, 11, 13 (59" well), 16, 17, 18, and 19 and[Tahle 2).

These are thefirst group of wells that were analyzed for the nitrogen isotope (which will be discussed in more detail
later). Thereason that they were selected was based upon their high nitrate or ammonialevels. Figure 5 shows that
wells 5, 8, and 13 have the characteristics of a sodium bicarbonate type of water. Wells 11, 16, and 18 appear to
have amixing of cations and the anion is asulfate type of water. Well 10 has a sodium sulfate type of water. Well



19 has mixed cations and an anion concentration of a bicarbonate type of water. Well 17 appears to have amixing
of cations and resulting in no dominate type of water quality, or a mixing of water sources. [Eigure Glshows the

water type on the trilinear diagram.

Table2. Additional ground water data collected to calculate the trilinear diagram.

Well Number Alkalinity Calcium Magnesium Potassium Sodium
(mg/L) (mg/L) (mg/L) (mg/L) (mg/L)

5 365 214 6.1 16 144

8 446 204 7.2 175 152

10 270 31 8.4 155 160

1 357 156 60.4 175 136
13(59) 471 31.6 118 155 154

16 187 78 22.3 20 65

17 395 101 43.8 8.2 73

18 296 337 117 30 102

19 394 107 55.9 10 9%

10
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Constituent Comparisons

One purpose of this study isto evaluate water quality trends over time at each well. Two questions arise based upon
the current analyses: (1) isthere asignificant change or trend in impacts to any of the wells with time (2) how does
the trend data compare from well to well?

Figures 7 through 13 are graphs of three field parameters and four constituents. Field parameters (water
temperature, pH, and conductivity) are collected at every site. In addition to providing important chemical datafor
the wells, field parameters are used to determine the correct sample collection time when the well has been properly
purged of the standing water in the well casing. The field parameters are assumed to be stable after three
consecutive readings, taken about five minutes apart, have consistent values within 5% (Appendix A). The four
graphed constituents are nitrate, ammonia, sulfate and chloride. These constituents were analyzed at the Idaho
Department of Health & Welfare Bureau of Laboratories.

The water temperature graph has minor variations with the exception of well 3, 4, and 19. The variation may be due
to thefield meter in the field not stabilizing. The variation with well 19 is that there was the possibility of the
mixing of two wells at thislocation. This situation was corrected for the June 2001 sampling. The temperature
variationsin well 19 are not as significant for the last three points on the graph as they are was with prior sasmpling.

All the water temperatures are considered cold water since they are less than 30 degrees Celsius, the temperature
that water is designated “geothermal”. Water temperatures ranged from 10° to 25 ° Celcius. There may be some
mixing of cold water systems and geothermal water since there is a range of temperatures with the wells.
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Figure 8 shows that pH levels exhibited minor variability that may be seasonal or field meter effects. Well 18 isthe
only well that dropped below the optimal range for pH which is 6.5-8.5; inMarch, 2000, the pH value was 6.45.
Overall, ground water of the project areais basic or above the neutral pH of 7.

pH levels
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Figure8. pH graph.
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Conductivity is the measurement of the ability of the water to conduct an electric current. It measures the negative
and positiveionsin the water. Figure 9 shows that conductivity levels had alarger range of values than was noted
for water temperature and pH. A majority of the wells sampled had conductivity levels between 500-1000 mg/L.
Wells 11 and 18 have notably higher conductivity levels. Coincidentally, these wells also have the highest levels of
nitrate.
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Figure9. Conductivity graph.
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Figure 10 showsthat ammonialevels ranged from non-detect (<0.005 mg/L) to 9.61 mg/L. Thereis no health
regulatory level for ammonia, however it isapart of the nitrogen cycle. The ground water conditions where
ammoniaisfound may not have enough oxygen to convert the ammoniato nitrate, or the lithology is allowing a

release of the ammonia through the wells. The highest ammonialevel found in this study are the in water from the

wells on the north side of the study area, in atopographic low area near the Snake River. These ammonialevelsare
found in the deeper water-bearing system underlying the project area.

12
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Figure 11 shows that sulfate exhibited awide range of concentrations. The mgjority of the wells have sulfate levels
at or below 200 mg/l. Four wells (wells 2, 11, 12, and 18) graphed at a much greater sulfate concentration compared
to therest of the wells. For people who are not accustomed to the sulfate in their drinking water, the sulfate could
produce alaxative effect.
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Figure11. Sulfategraph.
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Figure 12 shows that chloride levels were all less than the MCL of 250 mg/L. Wells 11 and 18 had chloride that
were notably higher than the other wells. Chlorideisaconstituent that is not normally found naturally occurringin
the ground water. Chlorideions have atendency to bind to clay. Some of the chloride levelsin some of the wells
may be low because of the high clay content in the ground (see Figure 2).
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Figure12. Chloride graph.
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Figure 13 shows three distinct groups of nitrate concentrations. One group is from non-detect (0.005 mg/L) to about
2.5mg/L. The second group is at or above the regulatory level based upon health reasons of 10 mg/L. The range of
the second group is 10 — 14 mg/L. Thethird group is an even greater concern with their nitrate levels ranging from

about 21 — 38 mg/L.
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Summary

The graphs are showing a significant range of values with the conductivity, sulfate, chloride, and nitrate levels of the
areawells. Wells 11 and 18 had the highest values on the conductivity, chloride and nitrate graphs. Thesetwo
wells were also characterized to have similar hydrochemical characteristics with the trilinear diagram.

Nitrogen | sotopes

The ratio (denoted d">N) of the common nitrogen isotope *N to its less abundant counterpart >N can be useful in
determining sources of nitrate. Common sources of nitrate in ground water are: applied commercial fertilizers,
animal or human waste, precipitation, and organic nitrogen within the soil. Each of these nitrate source categories
has a distinguishable nitrogen isotope signature.

Use of nitrogen isotopes as the sole means to determine nitrate source should be done with great care. d°N values
of fertilizer and animal waste in ground water can be complicated by several reactions (e.g. ammoniavolatilization,
nitrification, de-nitrification, ion exchange, and plant uptake) that can significantly modify the o*°N values (Kendall
and McDonnell 1998). Furthermore, mixing of sources along shallow flow-paths makes determination of sources
and extent of de-nitrification very difficult (Kendall and McDonnell 1998)|

[Figure 14lis a summary of the range of d"°N values for major sources of nitrogen in the hydrosphere. These ranges
of d"°N values are compiled from numerous researchers on nitrogen isotopes. The figure shows that zero plus or
minus 3% is the range for fertilizers produced from atmospheric nitrogen. The d*°N values of +10 to +25% are
reflective of animal waste. The d*>N compositions of atmospheric and soil are not distinctive and overlap the
compositions of fertilizer and animal waste. Although figure 14 is the results of numerous studies, it isdifficult to
accurately extrapolate other studies conclusively into thisfigure, which, isintended for generalized identification of
d°N. [able3lis acompilation of al the isotope datafrom March 2001 to December 2001.
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Table3. Isotoperesults from March 2001 through December 2001.

Mar Jun ‘01 Sep ‘01 Dec ‘01
‘01
well | d®™N d™N d™N d'®o d™N | d®N d*o d™N d™°N d*®o
NOs NOs NH,4 NOs NOs NH,4 NOs NOs NH,4 NOs
ratio
1 17.44
2 4141 3.952 12.907
3 4.69 3.924
4 7.49 3.542 4382 4.896
5 5.99 3.648 3.774 7.751
6 4373 4.16 8.843
7 7.93 2371 8.171 1.71 7.065 7.672
8.275 2.019
8 4.83 4134 4.064 17.834
4.106 15.927
9 7.937 0.135 7.068 26.172 21.109
10 10.4 3.599 7.798 15.254
11 7.56 4516 1777 5.545 1.48 4.225 513
12 8.05 5.018 10.605
13 7.44 5.121 5.498
(59)
13 6.79 9.763 | 4.878 1.263 21.46
(140) | 9.38
14 6.785 7.46 15.785
15
16 5.28 4725 4.81
17 10.75 7.596 5.313 7.176 1.811 6.707 4.302
18 8.52 5.482 -0.535 8.172 -3271 | 12518 5.238
19 10.36 4.907 5.008 9.375 0.205 3.643 3.626
459 10.059

Note: Two sets of numbersin one box represents sample data and duplicate sample data.

March 2001 isotope results were analyzed by the d*>N University of lllinois. June 2001 to December 2001 results
were analyzed by North Carolina State University. The North Carolina State University results quantify the d*°N on
the nitrate and/or the ammonium. The benefit of changing laboratoriesto North Carolina State University wasthe
addition of the d"®O results on the nitrate compound.

I sotopic analysesare not currently an EPA certified analytical method, at thistime. Isotopic analysesarein an early
stage of refinement, and therefore it is difficult to compare results from different laboratories, since the method isin
its early stages|(Clark and Fritz 1997).

[Figure T4]does not have a method to view the d*®0 from the nitrate compound. The June 2001 through December
2001 the isotope analyses hasincluded d®0. Kendall and McDonnell (1998) have devel oped the following chart in
[Eigure 18lwhich compares the d®0 values to the d°N values. Figure 15 shows the possible nitrate sources from the
June 2001 to December isotope results. The numbers within the charts correspond to the previously identified well
numbers. In September 2001, well 9 exhibited a chemical fertilizer source from the isotope results. Most of the

i sotopic data suggests potential nitrogen mixing of sources or a manure/septic source.
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Fluoride

Fluoride concentration data within the study arearanges from 0.14 to 2.14 mg/L. The fluoride levelsfound in the
study area have not exceeded the regulatory level. The regulatory level for fluoride based upon health effectsis4

mg/L.

Fluoride is beneficial for health reasons at low levels, however it is not beneficial at levels over 4 mg/L. Fluoride
has beneficial effects for the enamel on teeth at 0.7 to 1.2 mgL. Fluoride may cause dental problems (mottling of
teeth) at 2to 4 mg/L. The problem of skeletal fluorosis may happen when fluoride levels are greater than4 mg/L
(1daho Department of Health and Welfare Fluoride Fact Sheet).

Two wellsin this study (wells 5 and 10) have had fluoride levels near or slightly higher than2 mg/L. A fluoride
level of 2 mg/L isat the low end of the 2 to 4 mg/L range that may cause mottling of teeth.

Total Phosphorus and Ortho-Phosphorus

The total phosphorus and ortho-phosphorusisrelatively consistent with known ground water data throughout
southwest Idaho. The range for total phosphorus for this areais <0.005—0.798 mg/L. The range for ortho-
phosphorus for thisareais <0.005 - 0.167 mg/L. The phosphorus concentration found in ground water are of
significance, because of their possible contribution to surface water concentrations.

Bacteria

The main benefit of testing for the presence of total coliform (t. coli) bacteriais to assure the sanitary condition of a
well. A total coliform analysis shows the growth of opportunistic bacteriathat are able to utilize lactose or asimilar
product. The presence of these opportunistic bacteria might mean that the ground water quality is able to support
pathogenic bacteria. It isvery uncommon to find ground water contaminated with bacteria, it isnormally asystem
problem. One possible situation is a shallow perched ground water system with rapid surface water recharge, which
isthe case for locations within the project area.

Pathogenic bacteria are the bacteria type that can cause health problems. The bacteriaanalysis used for this ground
water study also is able to determine if the pathogenic bacteria Escherichia coliform (e. coli) bacteria are present.
The e. coli bacteria are necessary and common in mammalian intestines, however, these bacteria can cause health
problems when ingested by humans.

Bacteria can beintroduced into awell from a poor surface seal, breaks in the piping, repairs to the system, and/or
installing partsto the system. Disinfecting awell normally removes the bacteria problem. Sometimesit can take
numerous disinfecting series to completely remove the bacteria, since bacteria growsin concentric rings and each
process of disinfecting removes the outer most ring of bacteria with the next inner ring then flourishing.

Wells (11 and 17) have consistently tested positive for t. coli bacteria. Neither of these wells has been disinfected.
Well 17 has an el aborate home treatment system that shows significant water quality improvement at the kitchen
faucet, where bacteria results have been negative. The owner of well 11 has stated that they have had ongoing
problems with iron bacteria. Iron bacteria can give a positivet. coli bacteriaresult. To complicate the problem at
thiswell they use the water almost constantly. In order to disinfect awell the disinfectant needs to remain in the
system for 12 hours or longer. Other wells have shown the presence of t. coli bacteriaonly on occasion. The
problem was due to pump replacement, repairs or sampling error. Their bacteria problems cleared after disinfection
of the system.

Three bacteriaresults were positive for e.coli, at low numbers (1-4 colonies). Re-sampling did not repeat the
positive e.coli results (more information in Carlson, et a, 2001). The positive e. coli results may have been a
sampling problem. One of these three wells was a potential sampling problem; the sampling location at the time
wasin acalving barn, which created a high probability of introducing the bacteria during the sampling. That
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sampling location has been changed and no positive e.coli results have re-occurred. It has been proposed to add
DNA testing of e. coli bacteria since these e. coli sample results, but positive e.coli results have not re-occurred
since the June 2000 quarterly sampling.

Arsenic

Arsenic, iron and manganese were sampled at every well in September 1999. The sampling for these additional
constituentsin 1999 was to include them in a ground water study looking at arsenic throughout southwest |daho
Arsenic has been found along the Snake River in other ground water studies. At the September 1999
sampling, the regulatory level for arsenic based upon health reasons was 50 ng/L. On October 31, 2001 the
Environmental Protection Agency announced that the arsenic standard in drinking water was lowered to 10 ny/L.

At the time of the September 1999, sampling there was no exceeded of the regulatory level of 50ng/L. Now that

the regulatory level is 10 ng/L, almost half of the wells had water with arsenic that exceeded the new MCL (Table
4).

Iron and manganese have regulatory levels for aesthetic reasons, 0.3 mg/L for iron and 0.05 mg/L for manganese.
They can cause the water to be hard and build up on the pipes, which may cause plumbing problems. Therearea
few wellsin the study area with elevated iron and manganese.

Table4. September 1999 ar senic, iron and manganese levels.

Well Number Arsenic Level Iron Manganese
(ng/L) (mg/L) (mg/L)
Well 1 20 0.61 0.039
Well 2 <2 3.04 0.361
Well 3 26 114 0.599
Well 4 <2 1.3 0.063
WEell 5 <2 0.02 0.05
WEell 6 <2 0.2 0.18
Well 7 7 0.1 <0.001
Well 8 # 0.25 0.052
WEell 9 30 0.01 0.091
Well 10 <2 0.1 0.084
Well 11 6 <0.1 0.002
Well 12 28 0.13 0.281
Well 13 (59") 9 <0.1 0.009
Well 14 7 1.44 0.107
Well 15 <2 0.02 0.054
Well 16 12 0.16 0.204
Well 17 15 <0.1 0.001
Well 18 11 <0.1 0.163
Well 19 14 <0.1 0.029

Home treatment systems are available to remove arsenic, nitrate, bacteria, and other constituents. Well owners
should thoroughly check on the home treatment system and the installers qualifications before agreeing to the
expense of a home treatment system. The document called Well Owners Newsl etter at
http://www.deg.state.id.us/water/wells/well owners news jan01.pdf or from IDEQ has more information on home
treatment systems, wellhead protection and periodic sampling for a domestic well owner.
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Discussion

Thisreport marks the third year of this ground water study, with additional quarterly ground water sampling planned
until December 2003. IDEQ and ISDA will continue to add sampling parameters, when necessary, in order to
gather as much ground water information about this area as possible. 1sotope, arsenic and additional ion sampling
are sampling parameters that have been added during the course of this study.

The purpose of this study isto characterize the water quality of the area and determine sources of contaminants.
IDEQ, ISDA, and the landowners in the area would like to determine relative contaminant contributions from the
potential sourcesinthearea. Information gathered from this project may be used to make regulatory and/or
voluntary use changes on practices contributing to the problem.

Thefirst three years of data have been useful for characterizing the water quality of the area. Certain wellsare
exhibiting constant ground water quality concerns with the conductivity, sulfate, chloride, and/or nitrate levels. The
elevated concentrations of these constituents may be attributed to such things as: land use in the immediate vacinity
of thewell, land use in a geologic sensitive area, well construction, well depth, and/or age of the well.

The isotope results with the current research are showing a potential problem with fertilizer, and in some wells, with
septic or manure. When comparing the isotope resultsin Table 3 to Figure 14, several wells are exhibiting potential
fertilizer impacts. In comparing the d®®N'to d®0 resultsin figure 15, a potential seasonal problem with manure or
septic may betaking placein thefall. It will be beneficial to compare future isotope datato seeif a seasonal trend
becomes apparent.

All fluoride levelsin the ground water have been below the regulatory level of 4 mg/L. Two wells have had results
that are on the low end of the range of fluoride that may cause mottling of teeth. That rangeis2to 4 mg/L.
Fluorideis anaturally occurring constituent in some parts of 1daho.

Total Coliform bacteria are consistently positive in two wells and on occasion in the other wells. Positive bacteria
results normally indicate a sanitary problem with the well system. The bacteriaresults have been negative after the
well systems have been disinfected, except for the two wells that have consistently had positive bacteriaresults.
One of these wells has an el aborate home treatment system that can create a problem in disinfecting the well and
other well has ongoing problems with iron bacteria. Iron bacteriacan give a positivet. coli bacteriaresult, to
complicate the problem at this well they use the water almost constantly. In order to disinfect awell the disinfectant
needs to remain in the system for 12 hours or longer.

Almost half of the wells had water with arsenic concentrations that exceeded the new MCL. Arsenicisanaturally
occurring constituent above the regulatory level of 10 ng/L, in some parts of Idaho. Arsenic concentrations over the
MCL are common in the ground water of this area, well owners may want to have their water tested for this
constituent, and if necessary investigate ways to lower the concentration with a home treatment system.

The Ground Water Rules are designed for public water supplies, but they are useful yardstick for domestic well
ownersto determine if the water from their wells meets established standards for community systems. Therulesare
not aregulatory requirement for adomestic well owner, asthey are for public supply systemsthat sell their water.
The ground water rules will apply if ground water quality impacts are determined to be human caused upgradient of
the domestic well owner and their well has consequently become impacted.

Thelevel of knowledge that the well owners have about ground water quality and their wells has increased
significantly in this area over the past few years. That knowledge is not only from this on-going ground water study,
itisalso from the Citizens of Owyhee County Organized Association (COCOA). COCOA has been sampling a
group of wells since the start of thisstudy. 1tisDEQ and ISDA hope that this datawill become available to
compliment this ongoing ground water study in helping to determine the source or sources of ground water impacts.
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Some changes with respect to dairy operations have taken place since the start of this ground water study. 1SDA has
revised waste containment rules and implemented nutrient management planson all 1daho dairies. The nutrient
management plans have the potential to reduce or eliminate the over application of fertilizers and manure, which
have the potential to impact ground water quality when applied in excess or the incorrect time for crop requirements.

Recommendations

Complete thisfive-year ground water study to better determine if current agricultural practices are impacting
the ground water quality.

DNA testing of e. coli bacteria.

Continue ground water monitoring for nutrients, common ions, isotopes, and bacteria.

Wellhead protection education.

Septic maintenance education.

Continue encouraging agricultural BMPs; Nutrient Management Plans, irrigation water management
evaluations and animal waste management.

Develop BMPsthat are beneficial to preserve and improve ground water quality in this area.

Work with COCOA to maximize all the ground water information for the benefit of everyonein this area.
Encourage collaboration of ground water data between COCOA and this study.

Previous Report on this Study

Thefirst report on this study istitled, “ Ground Water Quality Monitoring Results for Northwest Owyhee County,
Idaho, ISDA Technical Results Summary #6”. The report was written by Rick Carlson (ISDA), with assistance
from Gary Bahr (ISDA) and Linda Boyle (IDEQ). The report can be found electronically at,

|httg//www.gri state.id.us/gw/techsum_gw.htm Qr from ISDA.
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Appendix A - Field Methods, Data M anagement and Quality Control
Objectives

Ground Water Sampling Procedures

1 For domestic wells, select asampling location in the water system as close to the well as possible and
before any treatment equipment. Note any unique or otherwise pertinent characteristics of the well, water
distribution system, or the property in afield notebook.

2 Turn the sample tap on and allow water in the well casing and piping to purge prior to sample collection.
Adequate pruging will be based on stabilization of pH, temperature, and specific conductance measurements (field
parameters) taken at the sampling location. Field parameter measurements will be considered stable when three
successive measurements taken at intervals of five minutes or more differ by less than the following amounts:

specific conductance................ 5%
PH. oo 0.1 unit
temperature..........cccccevverenne 0.2 degrees Celsius

During the purging procedure, divert part of the flow (using a double-hose connector) into a bucket for flow-through
measurement of field parameters. Variationsin purge time may need to be made depending on the characteristics of
the water system (e.g., extralarge storage tank, ect.). After purging, disconnect all hoses and allow water to run an
additional 10 to 15 seconds prior to sample collection. Sampling from indoor plumbing fixtureswill require a
modification of this procedure.

3. Collect all samplesin properly prepared containers provided or approved by the analytical laboratory.
Carefully follow DEQ standard sample labeling, documentation, chain-of-custody, and transportation procedures.
Personnel shall wear latex groves while sampling. Field data sheets (attached) will be completed for each sample
location.

Sample Custody
Sample custody procedures should conform to standard DEQ and I SDA protocols.
Calibration Procedures and Preventative Maintenance

Maintenance and calibration of field measuring devices will be performed at each sampling location following
manufacture’' s specifications. Field water quality parameters will be measured with appropriate water quality meters
and probes.

Quality Control Checks

Field QC samples will consist of one duplicate ground water sample collected at random for each day of
sampling by the field team and submitted as a blind sample to the laboratory for analyses. Transfer blanks
will be collected each sampling quarter to assure field handling techniques. Internal laboratory QC checks
should consist of 1daho Bureau of Laboratories standard operating protocols.



Data M anagement

The sampling technical support team is responsible for collection, storage, and transport of field datato the
office. A standard system for sample labeling and correlation with appropriate field notes and QC checks
will be developed by the team.

Laboratory and field datawill be compiled by the Data M anagement Representative and routed to
appropriate DEQ and ISDA staff for technical or enforcement needs. Laboratory datawill be submitted for
entry into the Environmental Data Management System (EDMYS), if practical.

Data Reduction and Validation
Laboratory data reduction will be performed by the |daho Bureau of Laboratories. Datawill be checked by
the laboratory for precision and accuracy. If datalie outside acceptable limits, the appropriate parameters

must either be reanalyzed or considered for corrective action. The Analytical Services Representativeis
responsible for the final laboratory report to be submitted to the Data M anagement Representative.

Quality Assurance Objectives for M easurement Data

Par ameter Matrix EPA Detec- Accur - Preci- Com-
Method tion acy sion plete-

Limit ness
mao/L

Total NO2 + NO3 water 353.2 0.005 80-120% +/-15% 95%

asN

Total Coliform water Colilert positive/ 1/100 mi NA NA
negative

Ammonia water 300.0 0.005 80-120% +/-15% 95%

Chloride water 300.0 2 80-120% +/-15% 95%

Sulfate water 300.0 2 80-120% +/-15% 95%

Phosphate water 300.0 2 80-120% +/-15% 95%

150,

Ortho-Phosphate water 300.0 0.005 80-120% +/-15% 95%

Fluoride water 300.0 0.005 80-120% +-15% 95%

| sotope Sampling water NA NA NA NA NA

Notes:

mg/L = milligram per liter
NA = not applicable



Appendix B —Ground Water Data

TableKey

Each siteis a separate record. The datafor each record isread from left to right on the pages. The
information on the column headers is as follows with the ground water maximum contamination level
(MCL) standard were applicable:

Column Name Full Name MCL
T,R,SEC Township, Range, Section none
Sample# sample number none
SITEID # ISDA site ID number none
date sampled date sample was collected none
year, month, day
t cali Total coliform bacteria 1 colony/100 mL
ecoli Escherichia coliform 1 colony/100 mL
Fluoride fluoride 4 mg/L
Chloride chloride 250 mg/L
Nitrate total NO2 + NO3 10 mg/L
Ammonia Ammonia none
0O-PO4 ortho-phosphate none
t Phosphorus phosphorus none
Sulfate Sulfate 250 mg/L
pH pH none
H20 temp water temperature none
Sp Cond specific conductance none
ARSENIC arsenic 10 ug/L
IRON iron 0.30 mg/L
MANGANESE manganese 0.05 mg/L
alkalinity alkalinity none
calcium calcium none
magnesium magnesium none
potassium potassium none
sodium sodium none
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TRSEC

| Sample# | Well # | datesampled |tcoli |eco|i | FIuoridel Chloridel Nitrate

| Ammonial O-PO4 | t Phosphorus | Sjlfatel
0

pH | H20temp | Sp Cond | ARSENICl IRON | MANGANESE | akalinity | calciuml magna'uml potuml sodiuml

TO03NOAWISCAB 19909 16 TEMa-99 13 65 0 7.53 71
03N04W19CAB 29903 16 21-Jun-99 0 0 0.58 57 0 42 0 190  7.73 17.3 934
03N04W19CAB 39903 16 13-Sep-99 0 0 0.54 52 0.033 4 0 180  7.64 17.2 935 12 0.16 0.204
03NO4AW19CAB 49905 16 13-Dec-99 0 0 0.39 60 0 38 0 200 7.39 17 960
03N04W19CAB 50011 16 30-Mar-00 4 0 0.54 60.3| 0.007 4.72 0.031 203 76 17.1 946
03N04W19CAB 50012 16 30-Mar-00 3 0 0.54 60.5/ 0.006 4.79 0.031 203 76 171 946
03N04W19CAB 60005 16 21-Jun-00 0 0 0.54 58.8 0 4.98 0 195 7.67 17.4
03N04W19CAB 70003 16 20-Sep-00 0 0 06 58.5 ~ 0.007 5.33 0.04 203 7.66 17.3 943
03NO4W19CAB 80003 16 12-Dec-00 0 0 0.63 64.5 0005 4.27 0.033 215 7.83 16.9 969
03N04W19CAB 90104 16 27-Mar-01 16 0 0.53 62 0.005 4.42 0.035 200 7.79 172 960
03N04W19CAB 100104 16 20-Jun-01 0 0 0.57 61.6 0 35 0.034 0.044 207 7.68 17.3 954
03N04W19CAB 110102 16 18-Sep-01 0 0 0.54 58.8 0 4.27 0.034 0.041 204 7.64 17.1 956 187 78 22.3 20 65
03NO4W19DAD 1 19-Sep-01
03NO4W19DAD 19921 1 16-Mar-99 0 0 12 15 0 6.6 0 0.35 79 15.8 1003
03NO4W19DAD 19922 1 16-Mar-99 0 0 11 15 0 6.1 0 0 79 15.8 1003
03NO4W19DAD 29921 1 16-Jun-99 0 0 13 14 0 47 0 0 78 15.8 803
03NO4W19DAD 29922 1 16-Jun-99 0 0 14 14 0 46 0 0 78 15.8 803
03NO4W19DAD 39929 1 14-Sep-99 0 0 14 16 0 65 0 0 725 16.3 1093 20 0.61 0.039
03NO4W19DAD 49929 1 13-Dec-99 4 0 11 15 0 6.1 0 03 779 129 1014
03NO4W19DAD 50029 1 28-Mar-00
03NO4W19DAD 60029 1 22-Jun-00 | 2400 133 155 6.89 0.09 7.68 16.8
03NO4W19DAD 60035 1 22-Jun-00 17 0 131 155 0 7.14 0.086 0 768 16.8
03NO4W19DAD 70029 1 21-Sep-00 96 0 137 14.8 0 7.08 0.089 0 772 16.7
03NO4W19DAD 70040 1 21-Sep-00 110 0 1.36 14.8 0 7.32 0.089 0 772 16.7
03NO4W19DAD 80029 1 13-Dec-00 2 0 145 156 0 7.49 0114 0 752 16
03NO4W19DAD 90129 1 27-Mar-01 2 0 1.36 154 0 6.91 0.09 0 768 154 652
03NO4W19DAD 100129 1 19-Jun-01
03NO4W19DAD 120101 1 17-Dec-01
03NO4W19DAD 85001020 1 21-Aug-00 4 0 0 7.19 175 1126
03N04W20CAB 19929 1 16-Mar-99 0 0 0.81 69 0 64 0 017 7.89 16.4 824
03N04W20CAB 29923 8 16-Jun-99 0 0 1 6.8 0 45 0 0 781 16.4 714
03N04W20CAB 39928 8 14-Sep-99 0 0 11 8 0 58 0 0.16 7.85 17.3 902 34 0.25 0.052
03N04W20CAB 49928 8 13-Dec-99 0 0 0.89 65 0 57 0 024 7.83 17.1 627
03N04W20CAB 50028 8 28-Mar-00 0 0 11 6.25 0 6.59 0.084 0 748 175 579
03N04W20CAB 60028 8 22-Jun-00 88 0 1.05 6.14 0 6.54 0.085 0 754 176 362
03N04W20CAB 70028 8 21-Sep-00 0 0 11 6.28 0 6.86 0.087 0 764 17.6 306
03N04W20CAB 80028 8 13-Dec-00 0 0 115 6.34  0.005 7.05 0.086 0 75 16.9
03N04W20CAB 90128 8 27-Mar-01 0 0 111 6.25 0 6.68 0.084 0 7.69 16.9 27
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