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1 Introduction

Ground water is a key resource in ldaho—providirigking water to 95% of Idahoans—and a
critical component of the state’s economy. The eauin and social vitality of every Idaho
community depends on access to a safe and cleandymater supply.

Idaho Code §39-120, “Environmental Quality - HeAlttesignates the Idaho Department of
Environmental Quality (DEQ) as the primary agerxgdordinate and administer ground water
quality protection programs for the state. DEQI$® aesponsible for collecting and analyzing
data for ground water quality management purpddabo Code 839-120 further directs DEQ,
the Idaho Department of Water Resources (IDWR),taaddaho State Department of
Agriculture (ISDA) to conduct ground water qualimonitoring and promote public awareness
of ground water issues by making results of growater quality investigations available to the
public.

Public water systems (PWSs) are regulated by DEf@utine federal Safe Drinking Water Act
and the “Idaho Rules for Public Drinking Water ®yss” (IDAPA 58.01.08). These regulations
require chemical analysis of drinking water forigas contaminants. DEQ ensures that follow-
up monitoring is conducted when contaminants oteomare detected in PWSs. The United
States Environmental Protection Agency (EPA) hasnsximum contaminant levels (MCLS)
that are legally enforceable standards that agppublic water systems. These levels are set to
protect public health by limiting the amount of taminants in drinking water. EPA has also set
National Secondary Drinking Water Regulations (NSR&), which are nonmandatory standards
that are established as guidelines to assist pulalier systems in managing their drinking water
for aesthetic considerations such as taste, caharodor.

DEQ also responds to detections of contaminant®wcern that are found by monitoring
programs implemented by other entities, such aStaewide Ambient Ground Water Quality
Monitoring Program, administered by IDWR. Follow-uwestigations may develop into a DEQ
local or regional monitoring project to assess ¢omas and identify areas where public health
may be threatened. The investigation results catitfde management decisions that protect the
resource and promote public awareness for grounerpeotection.

Field measurements taken during follow-up invesitiges and monitoring projects should be
considered estimates and are not used for detergidMSDWR standard violations. They are
used to monitor well water during purging to ensueger in the wellbore is removed from the
well prior to sampling. Field measurements are atsed to qualitatively evaluate water quality
variability between wells.

The ground water quality monitoring results camdde used to define and prioritize degraded
ground water quality areas, such as nitrate pyiateas (NPAs). DEQ has designated 32 areas in
the state as having elevated concentrations @ftaitn ground water. These NPAs are ranked
based on population, existing water quality, antewgquality trends. The criterion for an NPA is
that 25% or more of the wells sampled by state e@gsrwithin the designated area have nitrate
concentrations that exceed 5 mg/L. EPA has esltedalian MCL for nitrate at 10 mg/L. The

NPAs are reevaluated and reranked approximately &sgears. Additional information about
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NPA delineation and ranking is available from 8888 Nitrate Priority Area Delineation and
Ranking Procesdocument (DEQ 2008)

This prioritization is necessary to effectivelyoalite resources for water quality improvement
strategies. DEQ has worked in coordination witlestand federal agencies, as well as
stakeholders, to develop ground water quality impnoent plans, also known as ground water
guality management plans, that address ground atgadation in NPAs. Ground water quality
data are used to evaluate the effectiveness ofipiplementation.

The Ground Water Program at DEQ has started toemght regional ground water monitoring
using a statistically based approach to deternfiaartonitoring network design. These regional
projects have focused in areas designated as NPAs.

This report provides an overview of DEQ’s groundevanonitoring projects and investigation
activities accomplished with public funds durindgl201t does not include results from privately
funded activities, including monitoring required jpgrmits, monitoring associated with ongoing
environmental remediation projects, monitoring asged with Kootenai County Aquifer
Protection District funding, or monitoring assoetwith PWS requirements. Prior to 2007,
ground water quality monitoring activities wereluded as a chapter in the Integrated Report for
surface water, which DEQ submits to EPA.
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2 Summary of Ground Water Quality Projects by Regio n

This section presents data from ground water guaddnitoring and investigation projects that
were conducted by DEQ in calendar year 2012. Piope presented by DEQ regional office
and identified in Figure 1.

Map Key
l:] 2012 Ground Water M onitoring Project

County Boundaries

// DEQ Regional Offices
Hope Elementary Boise
School Coeur d'Alene
Idaho Falls
Lewiston .
Pocatello w_d),e
Twin Falls s

Tammany and
Lindsay Creeks
o

Miles
0 25 a0 Fiv] 100
% Camas Prairie
NPA
Former Sunnyside
Feedlot
&
/Hamilton Gas Field
Parma 2 % Mud Lake
NPA 2. «—— Notus NPA NPA
! \ Ada Canyon NPA
Snake River
Dairy

-

"\

Box Canyon

Figure 1. Idaho Department of Environmental Quality  ’'s 2012 ground water quality project locations
by region.
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All ground water quality data contained in thisodpare available through ameractive

mapping applicatioravailable on DEQ’s website. The application camtairound water quality
data that DEQ or its contractors have collectethfd®87 to the present. The application can be
used to view and download data collected for 0 &ntaminants, ranging from nitrate—a
widespread ground water contaminant—to emergingaoomants such as personal care
products and pharmaceuticals. The application weasldped to help citizens, local officials,
researchers, water quality professionals, condsltand other stakeholders make informed
decisions about land-use activities. The applicasilzo provides private well owners with an
indication of ground water quality conditions in @®ea when considering treatment options for
protecting their family’s health.

2.1 Boise Region
2.1.1 Former Sunnyside Feedlot Follow-Up Monitoring Project

2.1.1.1 Purpose

The former Sunnyside Feedlot is located in theegagiortion of the Weiser NPA in Washington
County. In 2004, DEQ installed ground water momitgmvells in response to elevated nitrate
concentrations detected by ISDA in surrounding dstinevells. DEQ sampled the ground water
monitoring wells on a regular basis from 2004 tiglo@008. The Sunnyside Feedlot consisted of
3,000-4,000 head of cattle and ceased operatiearig spring 2006. A follow-up ground water
guality monitoring project was conducted at anthim vicinity of the former Sunnyside Feedlot

in 2010 and again in May 2012. The purpose of tilew-up project was to evaluate ground
water quality in the area, particularly nitrate centrations, following feedlot closure. The
objectives were to provide current ground watelligudata, update ground water quality trends,
and direct any potential site remediation.

2.1.1.2 Methods and Results

In May 2012, DEQ collected samples from 13 monitgnvells, 5 domestic wells, and

1 irrigation well in and surrounding the former 8yside Feedlot (Figure 2). Water quality field
parameters—pH, temperature, and specific condigtivivere measured at each site prior to
sample collection (Table 1). Dissolved oxygen (¥as not measured due to a meter calibration
error. Samples were collected from each well iroed@nce with the quality assurance project
plan (QAPP) (DEQ 2012a) and field sampling planRF@®EQ 2012b) and analyzed for
fluoride, nitrite, nitrate, chloride, sulfate, brata, orthophosphate, and nitrogen isotopes. Since
ammonia is typically found only in anoxic condit®rihe well was sampled for ammonia only if
the DO reading at the well during the 2010 sampdéiwgnt (since the DO probe was
malfunctioning during the 2012 sampling) was lémnt2 milligrams per liter (mg/L). The

results are provided in Table 1.

During the purging process at well 618, an obsioacivas encountered while lowering the
bailer down the well to extract the water. Duehe obstruction, the well was purged for over an
hour; however only 1.5 wellbore volumes were purgestead of the 3 required by the QAPP
and FSP. Due to this deviation from the QAPP anid, BBy analysis conducted with these data
includes clarification on when well 618 is includaad when it is excluded.
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Due to incorrect preservation in the field, the plrirom well 608 could not be analyzed for the
common ions.

Depth to ground water was collected at the momtpwells and used to construct ground water
elevation contours using a contour modeling softw@he contours are shown in Figure 2. The
depth to ground water measurement at well 605 wamalously large (resulting in an
anomalously deep ground water elevation). The depgfnound water at well 605 was not used
in constructing the ground water contours showRigure 2. The general ground water flow
direction in the project area is from east to west.

All samples, except the nitrogen isotope samplesewubmitted to the University of Idaho
Analytical Sciences Laboratory (UIASL) in Moscowlaho, for analysis. Nitrogen isotope
samples were collected at each sampling locatiomeh, and stored at DEQ pending nitrate
analysis. Due to budget constraints in 2012, DEQndit conduct the nitrogen isotope analysis.
If money becomes available, DEQ will send all rg&a isotope samples with nitrate values over
5 mg/L to the University of Arizona in Tucson faradysis.

In addition, 5 wells were sampled for sulfonamidélaotics and sucralose, and 2 wells were
sampled for steroids based on detections of thesstituents in the selected wells during
previous sampling efforts. These samples weretseght UIASL for analysis.

Nitrate Sampling

In 2012, the 18 sampled wells had nitrate valuagirey from less than 0.05 mg/L to 61 mg/L,
with a median value of 17 mg/L (including well 618)16 mg/L (excluding well 618) (Figure 2;
Table 1); 13 wells (72% including well 618)—or 128 (71% excluding well 618)—exceeded
EPA’s MCL for nitrate of 10 mg/L. Of the wells sala@ in 2012, 15 were also sampled in 2010
(DEQ 2013a); 4 of these 15 wells showed a decrieasigrate concentration, ranging from a
decrease of 2 mg/L for wells 607 and 1042 to 8 migAlvell 616. Nitrate concentrations
increased in 11 of the 15 wells (including well If&nging from a 0.8 mg/L increase (well 613)
to a 27 mg/L increase (well 615). Well 609 also hasignificant nitrate increase of 25 mg/L.
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Monitoring Well Nitrate Concentration Domestic Well Nitrate Concentration
T NotAnalyzed ©® <2mglL

BH <2mglL ® 2-<5mgiL

B 2-<5mglL O 5-<10 mglL

C 5-<10 mg/L ® >10mglL

B >10 mg/L __('>_‘

= Ground Water Elevation Contour, May 2012 T
[__1Former Sunnyside Feedlot -

Approximate Ground Water Flow Direction o 125 250 500

Figure 2. Well locations, DEQ site IDs, and nitrate  concentrations (in milligrams per liter)—Former
Sunnyside Feedlot Follow-Up Monitoring Project. The ground water elevation for well 605 was not
used due to an anomalously deep ground water elevat ~ ion measurement.




Ground Water Quality Technical Report No. 46

Table 1. Summary of field parameter and inorganic a  nalytical results—Former Sunnyside Feedlot Follow-U p Monitoring Project.

DEQ Well Sample Fluoride Nitrite Nitrate Chloride Sulfate Ammonia ®  Bromide * ph(?srg;(;e a Water . Speci_fig .
Site Depth Temperature Conductivity pH
ID (feet) Date (milligrams per liter) (T) (HS/cm)

605 25 05/22/2012 0.66 <0.05 19 26 170 0.22 0.16 <0.1 14.7 1,240 7.36
606 30 05/22/2012 0.59 <0.05 15 9.9 83 0.21 <0.10 0.14 15.2 1,050 7.38
607 30 05/22/2012 0.75 <0.05 18 32 170 0.23 0.14 0.2 121 1,150 7.03
608 30 05/22/2012 ONS® ONS ONS ONS ONS NA ONS ONS 12.2 1,840 7.37
609 25 05/23/2012 0.67 <0.05 61 240 470 NA 0.32 <0.10 14.5 3,000 7.13
610 40 05/23/2012 0.78 <0.05 8.9 60 660 1.7 0.26 <0.10 155 2,430 6.94
612 30 05/23/2012 0.68 <0.05 7.6 50 170 NA 0.17 <0.1 13.2 1,250 7.12
613 33 05/22/2012 0.67 0.39 6.8 36 190 0.48 0.16 0.9 12.3 1,140 7.5

614 30 05/21/2012 0.62 <0.05 6.9 40 180 11 0.14 <0.1 12.9 1,290 7.54
615 45 05/21/2012 0.97 <0.05 47 190 370 0.24 0.31 <0.1 15.2 2,470 7.14
616 35 05/22/2012 0.78 <0.05 10 110 410 1.4 0.3 <0.10 15 2,280 7.14
617 40 05/21/2012 0.89 <0.05 29 140 390 NA 0.26 <0.1 14.8 2,410 7.13
618° 35 05/21/2012 0.73 <0.05 19 120 430 NA 0.3 0.11 15.5 2,400 7.12
1042 U 05/23/2012 0.67 <0.05 12 28 170 NA 0.12 <0.1 131 1,370 7.03
1043 U 05/23/2012 0.84 <0.05 38 220 460 NA 0.3 <0.1 16.6 2,990 6.9
1046 U 05/23/2012 0.7 <0.05 43 210 420 NA 0.15 <0.1 12.6 2,650 6.76
1047 40 05/23/2012 11 <0.05 19 120 680 0.23 0.37 <0.1 14.1 3,050 7.18
2192 U 05/23/2012 0.65 <0.05 16 27 140 NA 0.13 <0.1 13.2 1,110 7.02
2193 U 05/23/2012 0.2 <0.05 <0.05 6.6 <0.2 NA <0.10 <0.10 17.7 1,070 7.04

Notes: Bolded red numbers indicate EPA’s maximum contaminant level was reached or exceeded. Italicized red numbers indicate EPA’s National Secondary
Drinking Water Regulation (NSDWR) standard was reached or exceeded. The pH did not exceed EPA’'s NSDWR. However, field measurements should be
considered estimates and are not used for determining violations of NSDWR standards.

T = degrees Celsius; uS/cm = microsiemens per centimeter; U = unknown; NA = not analyzed

@ No primary or secondary health standard available.

b QNS = quantity not sufficient. The sample for well 608 was incorrectly preserved and laboratory analysis of common ions was not possible.

° Due to an obstruction in the wellbore in well 618, only 1.5 wellbore volumes of water were purged prior to sample collection, instead of 3 wellbore volumes as
required by the QAPP and FSP.
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Nitrogen Isotope Sampling

Due to budget constraints in 2012, DEQ did not stibime nitrogen isotope samples for analysis.
If money becomes available, DEQ may send all nérnoigotope samples with nitrate values over
5 mg/L to the University of Arizona in Tucson faradysis.

Sulfate Sampling

In 2012, the 18 sampled wells had sulfate valueging from less than 0.2 mg/L to 680 mg/L,
with a median value of 280 mg/L (including well §18 190 mg/L (excluding well 618) (Table
1); 9 wells (50% including well 618)—or 8 wells @7excluding well 618)—exceeded EPA’s
NSDWR standard for sulfate of 250 mg/L. A relatibipsappears to exist between sulfate and
chloride. For wells with sulfate concentrationsttéeceed 250 mg/L, chloride concentrations
range from 60 mg/L to 240 mg/L. For wells with st concentrations less than 250 mg/L,
chloride concentrations are less than 50 mg/L.

Antibiotic and Steroid Sampling

Five wells (four monitoring wells and one domesitiell) were sampled for the artificial
sweetener sucralose and antibiotics, includingsilepounds sulfathiazole, sulfamerazine,
sulfamethizole, sulfamethazine, sulfachloropyridazisulfamethoxazole, and sulfadimethoxine
(Figure 3; Table 2). None of the wells sampled aaldtection of sucralose. The domestic well
(2192) had nondetections for the antibiotics. Foonitoring wells (wells 612, 613, 614, and
616) had detections of sulfamethazine, which imprily used as a veterinary antibacterial drug
in food animals (USDL 2011). Three of the four wellith sulfamethazine detections are located
within the former feedlot facility; the other wedl located downgradient of the northern portion
of the former feedlot facility. Three of these wgdl613, 614, and 616) were sampled for
antibiotics in 2010 (DEQ 2013a). Wells 614 and 8h6éwed a decrease in the concentration of
sulfamethazine from 2010 (0.49 micrograms per [jtigy/L] and 0.40 pg/L, respectively) to 2012
(0.25 pg/L and 0.21 pg/L, respectively). Well 618wed a slight increase of sulfamethazine
from 0.15 pg/L in 2010 to 0.19 pg/L in 2012.

Three monitoring wells (613, 614, and 616) hadtac®n of sulfamerazine, ranging from

0.11 pg/L to 0.12 pg/L. Sulfamerazine is an antiéaal agent used to treat bronchitis,
prostatitis, and urinary tract infections (Drug R&013). The three wells with the sulfamerazine
detections are located within the former feedlotlity. These same three wells all had
concentrations of sulfamerazine in 2010 of <0.1LBEQ 2013a).

Two wells (one domestic and one monitoring wellyeveampled for steroids, which included
caffeine, cholesterol, coprastan-3-ol, and beteadgil (Figure 3; Table 3). The domestic well
(1047) had a detection of beta-estradiol, which e@amonly used in the former feedlot’'s
operations (Tesch and Owsley 2006). This well éated sidegradient of the former facility and
downgradient of an onion dump based on depth torgtevater data collected during the
sampling event. In 2010, this same well had a bsteadiol concentration of <0.05 pg/L.
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Sulfamerazine: 0.11 ug/L  |&
Sulfamethazine: 0.19 ug/L | &
- ¥

i

Sulfamerazine: 0.12 ug/L
Sulfamethazine: 025 ug/L

Sulfamerazine: 0.12 ug/L
Sulfamethazine: 021 ug/L

/\ Antibiotic and Sucralose Sampling Location
© Steroid Sampling Location

e Ground Water Elevation Contour, May 2012
D Former Sunnyside Feedlot

Approximate Ground Water Flow Direction

Unless otherwise noted, antibiotic and sucralose
analysis results were:
sulfathiazole; sulfamethizole; and
sulfachloropyridazine: <0.20 ug/L

If: zine; sulf thazine; sulf: xazole;
sulfadimethoxine; and sucralose: <0.10 ug/L

+h

Unless otherwise noted, steroid analysis results were:
caffeine: <0.02 ug/L

cholesterol; and coprastan-3-ol: <0.10 ug/L n
beta-estradiol: <0.05 ug/L

0 125 250 500 750 1,000 -

Figure 3. Antibiotic, sucralose, and steroid result s—Former Sunnyside Feedlot Follow-Up
Monitoring Project.
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Table 2. Antibiotic and sucralose results—Former Su nnyside Feedlot Follow-up Monitoring Project.

Well Sulfa- Sulfa- Sulfa- Sulfa- Sulfachloro- Sulfa- Sulfa- Sucralose
DEQ Depth Sample thiazole merazine methizole methazine pyridazine methoxazole  dimethoxine

Site ID P Date - -

(feet) (micrograms per liter)
612 30 05/23/2012 <0.20 <0.10 <0.20 0.11 <0.20 <0.10 <0.10 <0.10
613 33 05/22/2012 <0.20 0.11 <0.20 0.19 <0.20 <0.10 <0.10 <0.10
614 30 05/21/2012 <0.20 0.12 <0.20 0.25 <0.20 <0.10 <0.10 <0.10
616 35 05/22/2012 <0.20 0.12 <0.20 0.21 <0.20 <0.10 <0.10 <0.10
2192 U 05/23/2012 <0.20 <0.10 <0.20 <0.10 <0.20 <0.10 <0.10 <0.10

Note: No primary or secondary health standards available for antibiotics or sucralose.

Table 3. Steroid results—Former Sunnyside Feedlot F  ollow-Up Monitoring Project.

DEQ  Well Depth Sample Caffeine Cholesterol Coprastan-3-ol beta-estradiol
Site ID (feet) Date (micrograms per liter)
1047 40 05/23/2012 <0.02 <0.10 <0.10 0.26
610 40 05/23/2012 <0.02 <0.10 <0.10 <0.05

Note: No primary or secondary health standards available for steroids.

10
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2.1.1.3 Conclusions

Out of the 18 wells sampled for this project, rigran 13 wells (including well 618) reached or
exceeded EPA’'s MCL; 11 of the 15 wells (includingl\618) sampled in both 2010 and 2012
had an increase in nitrate concentration durin2@%? sampling. Out of the 5 wells sampled for
antibiotics, 4 contained sulfamethazine and 3 d¢natksulfamerazing2 wells showed a
decrease in sulfamethazine from 2010 to 2012 veullamerazine was not detected in 2010
(DEQ 2013a). Of the 2 wells sampled for steroidsad a detection of beta-estradiol. Out of the
18 wells sampled for this project, sulfate in 9l éincluding well 618) exceeded EPA’s
NSDWR.

Six years following the closure of the feedlot,iligtics continue to be detected within the
boundary of the former feedlot, nitrate valuesedevated, and the majority of wells sampled for
this project had an increasing nitrate concentnattben compared to 2010. The water quality
data indicate that the former feedlot continueisnpact the shallow ground water quality.
Sucralose, the artificial sweetener, was analyadeetp indicate if a septic source was
contributing to the nitrate concentrations and natsdetected in any of the 5 wells analyzed.

2.1.1.4 Recommendations

To evaluate changes in ground water chemistry tiaguirom the closure of the former feedlot,
DEQ recommends that monitoring for anions, ammaaiéibiotics, steroids, arid®N continue

in order to document the ground water quality teefallowing removal of manure and the
establishment of crops grown at the site. In addjtif DEQ’s budget allows, it is recommended
that5'>N samples collected in 2012 be submitted for aiiglys

2.1.2 Notus Nitrate Priority Area Ground Water Moni  toring Project

2.1.2.1 Purpose

This regional monitoring project was designed tovjde the data necessary for evaluating water
guality in the Notus NPA. Among the state’s 32 NP#e Notus NPA is ranked 25, with 1

being the most degraded and 32 the least. Progbgentives, design, and well selection
processes were identified in the regional netwasigh developed by the Boise Regional Office
(DEQ 2011a). Ground water samples were collect@a individual private domestic or

irrigation wells in accordance with DEQRegional Nitrate Priority Area Ground Water
Monitoring Activities Boise Region Quality AssurarRroject Plan(DEQ 2011b). Nitrogen
isotope samples and bacteria samples were collezteelp determine the source of nitrates in
ground water.

To accurately evaluate water quality and deterrtrigr@ds in an area, it is important that data are
collected over time from the same wells, the waltmitor the same aquifer zone, and wells are
distributed across the area and located in a mahataccurately represents the ground water
quality of the area. Monitoring data are used byDduring periodic NPA delineation and
ranking activities. Data may also be used to idem@tiocal monitoring project to determine
potential source(s) and the extent of constituerteeding a standard (e.g., the MCL). The data
are also used to help determine strategies to abdtiground water quality degradation.

11



Ground Water Quality Technical Report No. 46

2.1.2.2 Methods and Results

Hydrogeology

DEQ project staff reviewed project area well logsti IDWR’s database and determined a blue
clay layer is located approximately 25 to 600 feelbw ground surface. The clay layer can act
as a protective barrier to prevent contaminanteggad at the land surface from migrating into
deeper aquifers. All wells sampled for this projeetre completed to 100 feet below ground
surface or less, except well 1917. The regionaligdovater flow direction is to the southwest
(Figure 4).

B Notus | se—— AU 4
Notus NPA Sampling Strata and
=.| Ground Water Elevations
] Nitrate Priority Areas (Stratum 1)
[ | stratum 2
Ground Water Elevations (IDWR, 1992) .

§| = Ground Water Flow Direction :
W- E

0 *

[ R ’ ~‘.“"~——;\-‘. ¥ 3
Figure 4. Ground water contours and elevations—Notu
Monitoring Project.

s Nitrate Priority Area Ground Water

Selection Process Design

A statistical process (Steinhorst 2011) was useatetermine the number of samples required
within the Notus NPA (Stratum 1) and outside theu$d\PA (Stratum 2, a 1-mile buffer around
Stratum 1) to ensure the sampling event was statlist valid (Figure 4).

Because the Notus NPA is only 4 square miles, D&acted census sampling—every well
that met the sampling criteria (DEQ 2011a) was ictmed for sampling and permission to
sample was pursued. Permission was obtained farell8. However, one of the properties had
two untagged wells with no way to determine whiatlliaad been selected to sample, so neither
well was sampled.

12
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Wells were chosen in accordance with the DEQ redinatwork design (DEQ 2011a).
Preference was given to wells screened solely withe shallow aquifer, which is above the blue
lacustrine clay layer that separates the shallavdmep aquifers. All wells sampled for this
project were completed to a depth 100 feet orbbessw ground surface, with the exception of
well 1917, which was completed to a depth of 4%8.fé/ell 1917’s log stated the depth was 161
feet; however, the owner stated that the well veasilted to a depth of 496 feet within the last

5 years. Due to the modification of well 1917, atlonger fits the criteria for the Notus NPA
project (DEQ 2011b). This well will be excludedrnduture sampling rounds.

Samples were collected in April 2012 from eachhef 12 wells in accordance with the QAPP
(DEQ 2011b) and FSP (DEQ 2012c). Water qualityfighrameters (pH, temperature, specific
conductivity, and DO) were measured at each wélk po sample collection (Table 4).

Table 4. Water quality field parameters—Notus Nitra  te Priority Area Ground Water Monitoring
Project.

S?[eEIQD We(l}e[‘);)pth Sample Date pH Tem\:)V:rtaetrure a Coﬁgsgtlif\l/(i:ty @ D(Sii/cg);l\e/ﬁda
(C) (HS/cm) (mg/L)
1859 100 4/02/2012 7.76 15.8 757 6.98
1860 63 4/10/2012 7.72 14.1 729 8.24
1861 95 4/04/2012 7.43 14.9 699 5.16
1862 60 4/04/2012 7.06 14.4 566 2.90
1863 60 4/04/2012 7.60 14.4 780 5.03
1864 67 4/04/2012 7.56 14.9 845 3.43
1922 41 4/26/2012 7.60 14.2 874 7.02
1865 56 4/04/2012 7.64 13.4 990 4.04
1866 65 4/04/2012 7.60 14.3 790 6.70
1867 50 4/10/2012 7.63 14.3 759 7.33
1918 54 4/26/2012 7.85 15.8 278 1.83
1917 496 4/26/2012 7.80 21.5 346 0.01

Notes: pH was within the range of EPA’s National Secondary Drinking Water Regulation (NSDWR) standard (6.5-8.5
pH units). However, field measurements should be considered estimates and are not used for determining violations
of NSDWR standards.

mg/L = milligrams per liter; T = degrees Celsius; pS/cm = microsiemens per centimeter

% No primary or secondary health standard available.

Samples collected from each well were analyze@fsenic; anions (bromide, chloride, fluoride,
nitrate, nitrite, orthophosphate, and sulfate)ltobliform (TC);Escherichia col(E. coli), and
nitrogen isotopes (Table 5; Table 7). Wells with@ level of less than 2 milligrams per liter
(mg/L) as determined by field analysis were alsagad for ammonia as required by the FSP.
As a courtesy, the Idaho Bureau of Laboratoriet YiB Boise analyzed two additional samples
for ammonia. Arsenic, TC, artel colisamples were submitted to IBL for analysis. Attihee

of the Notus NPA project, IBL was engaged in a sgquoject to identify other metals in

ground water throughout the state. IBL analyzedjeund water samples for uranium as part of
its project and informed DEQ of uranium resultsyahthe results exceeded the uranium MCL
of 30 pug/L. Nitrate, nitrite, chloride, sulfate,chammonia samples were submitted to the UIASL
in Moscow for analysis. Nitrogen isotope samplesewsllected at each sampling location and
frozen and stored at DEQ pending nitrate analydier DEQ received nitrate analysis results,

13
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those nitrogen isotope samples from wells withatgrconcentrations greater than 5 mg/L were
sent to the University of Arizona Environmentalttgme Geosciences Laboratory in Tucson for
nitrogen isotope analysis.

14
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Table 5. Inorganic results—Notus Nitrate Priority A

rea Ground Water Monitoring Project.

[;EQ Well Sample  Ammonia®  Bromide *  Chloride  Fluoride Nitrate  Nitrite h Ok_] o2 Sulfate Arsenic  Uranium
ite  Depth Date phosphate

ID (feet) (milligrams per liter) (micrograms per liter)
1859 100  4/02/2012 NA 0.32 60 <0.15 31 <0.05 <0.10 140 7.1 NA
1860 63 4/10/2012 NA 0.10 13 0.36 11 <0.05 <0.10 61 16 NA
1861 95 4/04/2012 NA <0.10 11 0.42 2.3 <0.05 <0.10 32 20 39
1862 60 4/04/2012 NA <0.10 7.6 0.33 5.2 <0.05 <0.10 31 12 NA
1863 60 4/04/2012 NA 0.13 20 0.32 9.9 <0.05 <0.10 75 22 NA
1864 67 4/04/2012 NA 0.21 29 0.34 10 <0.05 <0.10 110 12 NA
1922 41 4/26/2012 NA 0.22 30 0.26 16 <0.05 <0.10 98 23 NA
1865 56 4/04/2012 NA 0.23 28 0.34 13 <0.05 <0.10 120 21 NA
1866 65 4/04/2012 NA 0.11 16 0.24 5.3 <0.05 <0.10 61 21 NA
1867 50 4/10/2012 NA 0.11 17 0.33 13 <0.05 0.10 68 10 NA
1918 54 4/26/2012 <0.10 <0.10 14 0.25 0.09 <0.05 <0.10 31 18 NA
1917 496 4/26/2012 1.90 <0.10 5.5 1.50 <0.05 <0.05 <0.10 0.29 <2.0 NA

Notes: Bolded red numbers indicate EPA’s maximum contaminant level was reached or exceeded. No constituents exceeded EPA’s National Secondary Drinking

Water Regulation.
NA = not analyzed; O-phosphate = orthophosphate
% No primary or secondary health standard available.
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Nitrate Sampling

The reported nitrate concentrations ranged fromdsfg/L to 16 mg/L; 8 of the 12 wells
sampled had nitrate concentration of 5 mg/L or @gre@ able 5). The nitrate MCL of 10 mg/L
was equaled or exceeded in 5 wells (1860, 18642,18865, and 1867). The spatial distribution
of nitrate concentrations is shown in Figure 5.

/[ Notus NPA Well Location

and Nitrate Concentrations N
B <2mg/L wQs
B 2-<5mg/L s
C 5-<10mg/L
B >10mglL

Nitrate Priority Areas
~ gl e e Vliles

e e 0 05 1

Figure 5. Private domestic drinking water well samp  le locations and nitrate concentrations—Notus
Nitrate Priority Area Ground Water Monitoring Proje  ct.

Arsenic Sampling

The reported arsenic concentrations ranged fromgfR to 23 pg/L; 10 of the 12 well samples
reached or exceeded the arsenic MCL of 10 pg/LI€ETab

Chloride Sampling

Reported chloride concentrations ranged from 5.8.n@60 mg/L (Table 5). EPA set the
NSDWR standard for chloride at 250 mg/L, basedestletic effects. All reported chloride
concentrations were below this standard.

16
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Sulfate Sampling

Reported sulfate concentrations ranged from 0.2 twgl140 mg/L (Table 5). The NSDWR
standard for sulfate is 250 mg/L, based on aestlé#tcts. All reported sulfate concentrations
were below this standard.

Nitrogen Isotope Sampling

Nitrogen isotope ratio, denoted &8N, involves analysis to establish the ratio ofagin-15
(*N) to nitrogen-14'(N) in a water sample, which is compared to theoratia standard of
atmospheric nitrogen. Comparison of the ratiosaatds if there is more (positive) or less
(negative)°N in the sample. The values can be helpful in deit@ng the potential sources of
nitrate in the ground water. Values N analysis are reported in units of per mil (%o)uakto
one part per thousand. Nitrogen from human or ahivaate and fertilizer sources has
distinguishablé™N signatures. Typical*>N values for various nitrogen sources are listed in
Table 6 (Seiler 1996).

Table 6. Typical 5"°N values from various nitrogen sources.

Potential Nitrate Source 5N (%)
Precipitation -3
Commercial fertilizer -4 to +4
Organic nitrogen in soil +4 to +9
Animal or human waste Greater than +10

Source: Seiler (1996)
Notes: 8"°N = nitrogen isotope; %o = per mil

Nitrogen isotope ratios were determined for all gla® with nitrate concentrations equal to or
greater than 5 mg/L (Table 5). TBEN results from this project ranged from 3.7%o t0%.2
(Table 7). Wells 1862 and 1922 hatdN values of 3.9%. and 3.7%o, respectively, indicating
source of nitrates in the ground water is mostyilkeom commercial fertilizers. Wells 1860,
1863, 1864, 1865, 1866, and 1867 B&tN values of 4.1%. through 5.2%., indicating the seurc
of nitrates in the ground water is most likely franganic nitrogen in soil (Seiler 1996).

17
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Table 7. Bacteria and nitrogen isotope data—Notus N itrate Priority Area Ground Water Monitoring
Project.

DEQ Sample Depth Sample Date Total Coliform _ E. coli 615l\g
Site ID (feet) (MPN/100 mL) (MPN/100 mL) (%0)
1859 100 4/02/2012 <1 <1 NA
1860 63 4/10/2012 <1 <1 4.1
1861 95 4/04/2012 <1 <1 NA
1862 60 4/04/2012 <1 <1 3.9
1863 60 4/04/2012 <1 <1 5.1
1864 67 4/04/2012 <1 <1 5.0
1922 41 4/26/2012 38.9 <1 3.7
1865 56 4/04/2012 275.5 <1 4.5
1866 65 4/04/2012 <1 <1 5.2
1867 50 4/10/2012 <1 <1 4.2
1918 54 4/26/2012 <1 <1 NA
1917 496 4/26/2012 <1 <1 NA
Notes: MPN/100 mL = most probable number per 100 milliliters; 5N = nitrogen isotope; %o = per mil; NA = not

analyzed
& A ground water quality standard does not exist.
No primary, secondary, or advisory health standards available for isotopes.

TC bacteria are common in the environment (sucgodsand the intestines of animals and are
generally not harmful. Fecal coliform (FC) aBdcoli bacteria are found in greater quantities
than TC in animal fecal matter. The presence obFE. colialong with TC in drinking water
provides strong evidence that sewage is presaseftire, a greater potential for pathogenic
organisms exists.

The reported TC concentrations ranged from <1 mpagiable number per 100 milliliters
(MPN/100 mL) to 275.5 MPN/100 mL; 2 of the 12 wedlmpled were positive for TC (wells
1922 and 1865). The remaining samples had nonddtactC. All 12 of the samples had no
presence oE. coli(Table 7).

2.1.2.3 Conclusions

The criterion for NPA designation is that at 1e28% of the wells sampled within the area
exceed 5 mg/L nitrate (half of the EPA MCL of 10/ig In the Notus project, 8 of the 12 wells
sampled had nitrate values of 5 mg/L or greatee fiitrate MCL of 10 mg/L was equaled or
exceeded in 5 wells (1860, 1864, 1922, 1865, asd)1g he highest nitrate concentrations
detected during the monitoring event were locatea lower lying area between the foothills to
the north and the Boise River to the south.

Thed™N results suggest a mixture of nitrogen sourcesudting fertilizer and organic sources in
the soil. This mixture of nitrogen sources is tygpiaf an agricultural area with a combination of
animal facilities and row crops. There does noteappo be one point source that can be
considered the major contributor of nitrates testhseampling sites.

Elevated arsenic values have been identified mdhea by various studies (Mitchell 2004; Neely
2002). These exceedances may be due to naturallyrowy arsenic in the geology of this area,
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specifically the granitic sediments found in thdesafrom the erosion of the Idaho Batholith
(Neely 2002).

2.1.2.4 Recommendations

Property owners with private domestic drinking watells should sample and analyze their

well water for bacteria, arsenic, and nitrate ormanual basis. Southwest District Health can
also provide property owners with information angognce. In addition, property owners would
benefit from education on using commercial peséisidn their lawns and gardens and education
on proper well and septic system maintenance.

Land-use activities near the sites with elevatét@ concentrations should be evaluated by the
appropriate agency to determine if best manageprantice (BMP) modifications should be
implemented or improved to protect ground watediguiom further degradation.

DEQ is in the process of assisting Canyon Countlewveloping and implementing ground water
guality improvement and drinking water source pectts plans. These plans include outreach
activities for private well owners and agricultuoglerators aimed at reducing contamination of
source water, including activities to reduce néredntamination.

2.1.3 Parma Nitrate Priority Area Ground Water Moni  toring Project

2.1.3.1 Purpose

This regional monitoring project was designed tovjde the data necessary for evaluating water
quality in the Parma NPA. Among the state’s 32 NRRAs Parma NPA is ranked 26, with 1
being the most degraded and 32 the least. Progbgentives, design, and well selection
processes were identified in the regional netwasigh developed by the Boise Regional Office
(DEQ 2011a). Ground water samples were collect@ua individual private domestic or

irrigation wells in accordance with the QAPP (DEQ@L2b). Nitrogen isotope samples and
bacteria samples were collected to help deternm@eadurce of nitrates in ground water.

To accurately evaluate water quality and deterrtrigr@ds in an area, it is important that data are
collected over time from the same wells, the waldtmitor the same aquifer zone, and wells are
distributed across the area and located in a mahataccurately represents the ground water
quality of the area. Monitoring data will be usgd®EQ during periodic NPA delineation and
ranking activities. Data may also be used to idgmtiocal monitoring project to determine
potential sources and the extent of constituenteesking a standard (e.g., the MCL). Data will
also be used to help determine strategies to rnatiggound water quality degradation.

2.1.3.2 Methods and Results

Hydrogeology

Within the project area, the blue clay layer isaecl approximately 25—-355 feet below ground
surface and can act as a protective barrier togmtesontaminants generated at the land surface
from migrating into deeper aquifers. All wells sdetpfor this project were completed to less
than 150 feet below ground surface. The regioraligg water flow direction is generally to the
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west, with a southerly component in the southemiqroof the project area and a northerly
component in the northern portion of the projeegaiFigure 6).

i i %

Parma NPA Ground
Water Elevations
Ground Water Elevation (IDWR, 1992)

Idaho State Boundary w. g

Ground Water Flow Direction
S e — Vil s
3 0 0.5 1 2

_'r_q‘ g = E s ; ]
Figure 6. Ground water contours and elevations—Parm  a Nitrate Priority Area Ground Water
Monitoring Project.

Selection Process Design

A statistical process (Steinhorst 2011) was usetktermine the number of samples needed
within the Parma NPA (Stratum 1) and outside them@aNPA (Stratum 2, which surrounds
Stratum 1 with a 1-mile buffer) to ensure the sangpévent was statistically valid (Figure 6).

Because the Parma NPA is small (11 square milesus sampling was used—every well that
met the sampling criteria (DEQ 2011a) was consatlére sampling and permission to sample
was pursued. Permission was obtained for 19 weatsiever, one of the wells could not be
located and the owner could not be reached; thexebdnly 18 wells were sampled.

Wells were chosen in accordance with the DEQ redinatwork design (DEQ 2011a).
Preference was given to wells screened solely witie shallow aquifer, which is above the blue
lacustrine clay layer that separates the shallavomep aquifers.
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Samples were collected in April 2012 from eachhef 18 wells in accordance with the QAPP
(DEQ 2011b) and FSP (DEQ 2012d). Water qualitydfifghrameters (i.e., pH, temperature,
specific conductivity, and DO) were measured aheeell prior to sample collection (Table 8).

Table 8. Water quality field parameters—Parma Nitra  te Priority Area Ground Water Monitoring
Project.

SIiDtE?D We(l;eDe?)pth Sample Date pH Tem\;)V:rtaetrure a Cor?gjgtlif\l/(i:ty é %?(Sy(;lt\elﬁg

(C) (uS/cm) (mg/L)
1831 69.5 4/03/2012 8.43 15.0 528 3.29
1832 53 4/12/2012 7.58 17.4 336 0.08
1833 60 4/03/2012 8.57 14.8 708 5.32
1834 40 4/03/2012 8.62 14.8 559 4.03
1835 142 4/03/2012 9.08 16.3 295 7.53
1836 103 4/03/2012 8.51 13.9 1000 2.63
1837 65 4/02/2012 7.50 14.6 549 1.86
1838 55 4/03/2012 8.51 14.6 759 4.96
1839 125 4/03/2012 8.99 14.3 349 8.97
1840 47 4/04/2012 7.72 13.8 631 1.68
1841 40 4/03/2012 8.65 13.5 732 4.26
1842 55 4/02/2012 7.59 145 736 3.22
1843 60 4/02/2012 7.65 14.3 802 3.31
1844 77 4/02/2012 7.24 15.4 724 0.87
1919 85 4/26/2012 7.37 15.7 725 0.70
1921 70 4/26/2012 7.56 15.6 626 5.92
1920 104 4/26/2012 7.58 15.7 642 10.63
1923 58 4/26/2012 7.70 15.9 654 4.68

Notes: Italicized red numbers indicate EPA’s National Secondary Drinking Water Regulation (NSDWR) standard was
reached or exceeded. However, field measurements should be considered estimates and are not used for
determining violations of NSDWR standards. The pH standard is 6.5-8.5 pH units.

mg/L = milligrams per liter; pS/cm = microsiemens per cm;TC = degrees Celsius

% No primary or secondary health standard available.

Samples collected from each well were analyze@fsenic; anions (bromide, chloride, fluoride,
nitrate, nitrite, orthophosphate, and sulfate); EC¢oli; and nitrogen isotopes (Table 9; Table
10). Wells with DO less than 2 mg/L as determingdiddd analysis were also sampled for
ammonia as required by the FSP. Arsenic, TC,Eanmblisamples were submitted to IBL in
Boise for analysis. At the time of the Parma NPAjgct, IBL was engaged in a special project
to identify other metals in ground water throughtingt state. IBL analyzed all ground water
samples for uranium as part of its project andrimfed DEQ of uranium results only if the
results exceeded the MCL of 30 pg/L. Nitrate, tefrchloride, sulfate, and ammonia samples
were submitted to the UIASL in Moscow for analy$itrogen isotope samples were collected
at each sampling location and frozen and stor&E&) pending nitrate analysis. After DEQ
received nitrate analysis results, those nitrogetope samples from wells with nitrate
concentrations greater than 5 mg/L were sent tdJthieersity of Arizona Environmental Isotope
Geosciences Laboratory in Tucson for nitrogen get@nalysis.
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Table 9. Inorganic results—Parma Nitrate Priority A rea Ground Water Monitoring Project.

DEQ  Well Sample Nitrate ~ Chloride  Sulfate  Nitrite  Fluoride  Bromide 2 hOrtr;]o-t a  Ammonia ® Arsenic  Uranium
Site Depth Date phosphate
ID (feet) (milligrams per liter) (micrograms per liter)

1831 69.5 4/03/2012 6.0 9.4 22 <0.05 0.43 <0.10 <0.1 NA 17 NA
1832 53 4/02/2012 <0.05 8.0 1.4 <0.05 0.77 <0.10 <0.1 3.2 6.0 NA
1833 60 4/03/2012 7.5 19 42 <0.05 0.20 <0.10 <0.1 NA 18 NA
1834 40 4/03/2012 3.7 13 37 <0.05 0.26 <0.10 <0.1 NA 23 NA
1835 142 4/03/2012 2.6 15 19 <0.05 0.41 0.12 <0.1 NA 19 NA
1836 103 4/03/2012 13 35 56 <0.05 <0.15 0.12 <0.1 NA 8.7 NA
1837 65 4/02/2012 4.7 22 48 <0.05 0.31 0.12 <0.1 <0.1 22 NA
1838 55 4/03/2012 12 27 54 <0.05 0.19 0.11 <0.1 NA 13 NA
1839 125 4/03/2012 15 14 22 <0.05 0.39 <0.10 <0.1 NA 16 NA
1840 47 4/04/2012 <0.05 26 24 <0.05 0.47 0.13 0.1 29 <2.0 NA
1841 40 4/03/2012 10 26 75 <0.05 0.20 0.13 <0.1 NA 17 NA
1842 55 4/02/2012 8.6 31 82 <0.05 0.27 0.16 <0.1 NA 17 NA
1843 60 4/02/2012 16 34 91 <0.05 0.23 0.18 <0.1 NA 17 NA
1844 77 4/02/2012 3.7 46 99 <0.05 <0.15 0.22 <0.1 <0.1 16 NA
1919 85 4/26/2012 0.95 28 72 <0.05 0.15 0.16 <0.1 <0.1 35 NA
1921 70 4/26/2012 4.8 12 32 <0.05 0.47 <0.10 <0.1 NA 21 NA
1920 104 4/26/2012 5.0 26 46 <0.05 0.18 0.15 <0.1 NA 37 44
1923 58 4/26/2012 3.7 11 29 <0.05 0.24 <0.10 <0.1 NA 15 NA

Notes: Bolded red numbers indicate EPA’s maximum contaminant level was reached or exceeded. No constituents exceeded EPA’s National Secondary Drinking
Water Regulation.

NA = not analyzed

 No primary or secondary health standard available.
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Nitrate Sampling

The reported nitrate concentrations ranged frordsfg/L to 16 mg/L; 8 of the 18 wells
sampled had nitrate concentration of 5 mg/L or @red he nitrate MCL of 10 mg/L was
reached or exceeded in 4 wells (1836, 1838, 18#1.1843). The spatial distribution of nitrate
concentrations is shown in Figure 7.

‘\ ¥
o i I
Parma NPA Well Locations
4| and Nitrate Concentrations

B <2mglL
B 2-<5mglL
[ 5-<10 mgL
W =10mgL
Nitrate Priority Areas

1

Figure 7. Private domestic drinking water well samp  le locations and nitrate concentrations—
Parma Nitrate Priority Area Ground Water Monitoring Project.

Arsenic Sampling

The reported arsenic concentrations ranged fromgfR to 37 pug/L; 15 of the 18 well samples
exceeded the arsenic MCL of 10 pg/L (Table 9).

Chloride Sampling

Reported chloride concentrations ranged from 8.0L.nw@46 mg/L. The NSDWR standard for
chloride is 250 mg/L, based on aesthetic effeclistefdorted chloride concentrations were below
this standard (Table 9).
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Sulfate Sampling

Reported sulfate concentrations ranged from 1.4.nm®9 mg/L. The NSDWR standard for
sulfate is 250 mg/L, based on aesthetic effectsteflorted sulfate concentrations were below
this standard (Table 9).

Nitrogen Isotope Sampling

Nitrogen isotope ratios, denoted®&3\, can be helpful in determining the potential segrof
nitrate in the ground water. Nitrogen isotope matiere determined for all samples with nitrate
concentrations greater than 5 mg/L. Nitrogen frarmban or animal waste and fertilizer sources
has distinguishabl&"°N signatures. Typical*>N values for various nitrogen sources are listed in
Table 6.

Thes™N results from this project ranged from 3.0%o to%@.2Table 10). Wells 1842 and 1843
had'®N values indicating the source of nitrates in theugd water is most likely from
commercial fertilizers. Wells 1831, 1833, 1838, a8d1 had™N values of 4.1%. through

6.8%o, indicating a source of organic nitrogen iil €®eiler 1996). Well 1836 had&°N value

of 9.2%0. Values between 8.0%. and 10.0%. fall betwisenranges of organic nitrogen in the soill
and a waste source of nitrogen.

Bacteria Results

TC bacteria are common in the environment (sucgodsand the intestines of animals and are
generally not harmful. FC art€l colibacteria are found in greater quantities than@nimal
fecal matter. The presence of FCEorcolialong with TC in drinking water provides strong
evidence that sewage is present; therefore, aggrpatential for pathogenic organisms exists.

The reported TC concentrations ranged from <1 MBBIfAL to 195.6 MPN/100 mL; 2 of the
18 wells sampled were positive for TC (1833 and6)88Bhe remaining samples were negative
for TC. All 18 samples were negative tor coli(Table 10).
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Table 10. Bacteria and nitrogen isotope data—Parma  Nitrate Priority Area Ground Water
Monitoring Project.

DEQ Well Depth Sample Date Total Coliform 2 E. coli 615l\g
Site ID (feet) (MPN/100 mL) (MPN/100 mL) (%o)
1831 69.5 4/03/2012 <1 <1 6.8
1832 53 4/02/2012 <1 <1 NA
1833 60 4/03/2012 195.6 <1 6.6
1834 40 4/03/2012 <1 <1 NA
1835 142 4/03/2012 <1 <1 NA
1836 103 4/03/2012 1 <1 9.2
1837 65 4/02/2012 <1 <1 NA
1838 55 4/03/2012 <1 <1 5.8
1839 125 4/03/2012 <1 <1 NA
1840 47 4/04/2012 <1 <1 NA
1841 40 4/03/2012 <1 <1 4.1
1842 55 4/02/2012 <1 <1 3.0
1843 60 4/02/2012 <1 <1 3.2
1844 77 4/02/2012 <1 <1 NA
1919 85 4/26/2012 <1 <1 NA
1921 70 4/26/2012 <1 <1 NA
1920 104 4/26/2012 <1 <1 NA
1923 58 4/26/2012 <1 <1 NA
Notes: MPN/100 mL = most probable number per 100 milliliters; 5N = nitrogen isotope; %o = per mil; NA = not

analyzed
& A ground water quality standard does not exist.
® No primary, secondary, or advisory health standards available for isotopes.

2.1.3.3 Conclusions

The criterion for NPA designation is that at 1e28% of the wells sampled within the area
exceed 5 mg/L nitrate (half of the MCL of 10 mg/L).the Parma project, 8 of the 18 wells
sampled had nitrate values of 5 mg/L or greatee fiitrate MCL of 10 mg/L was equaled or
exceeded in 4 wells (1836, 1838, 1841, and 1843).

Thed™N results suggest a mixture of nitrogen sourcedyiting fertilizer and organic sources.
There does not appear to be one point source dnabve considered the major contributor of
nitrates to these sampling sites.

Elevated arsenic values have been identified mdhea by various studies (Mitchell 2004; Neely
2002). These exceedances may be due to naturallyrowy arsenic in the geology of this area,
specifically the granitic sediments found in thddesafrom the erosion of the Idaho Batholith
(Neely 2002)

2.1.3.4 Recommendations

Property owners with private domestic drinking watells should sample and analyze their
well water for bacteria, arsenic, and nitrate ormanual basis. Southwest District Health can
also provide property owners with information amddgnce. In addition, property owners would
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benefit from education on using commercial peséisidn their lawns and gardens and education
on proper well and septic system maintenance.

Land-use activities near the sites with elevatéat@ concentrations should be evaluated by the
appropriate agency to determine if BMP modificasi@hould be implemented or improved to
protect ground water quality from further degraoiati

DEQ is in the process of assisting Canyon Countjeveloping and implementing ground water
quality improvement and drinking water source prota plans. These plans include outreach
activities for private well owners and agricultuogerators aimed at reducing contamination of
source water, including activities to reduce nérebntamination.

2.1.4 Ada/Canyon Nitrate Priority Area Ground Water ~ Monitoring Project

2.1.4.1 Purpose

This ground water monitoring project was desigreeevialuate the water quality and nitrate
concentrations in the Ada/Canyon NPA. In 2008,Ada/Canyon NPA ranked as the second-
most impacted NPA in Idaho. The original numbewefls to be sampled in 2012 was 106
wells. Unfortunately, the temperatures dropped @xd&nber and the final six wells had to be
sampled in fall 2013.

In 2012, DEQ collected ground water samples fro® d@mestic or irrigation wells in the
Ada/Canyon NPA using procedures outlined in the QAPEQ 2011b). Program objectives,
design, and well selection processes are identifidheRegional Ground Water Monitoring
Network DesigiDEQ 2011a). DEQ analyzed the ground water saniptesommon water
guality analytes including nitrate, bacteria, seddametals, phosphate, sulfate, and ammonia to
assess the water quality in the project area. Ei§wshows the Ada/Canyon NPA in the western
Ada County and eastern Canyon County area.
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Figure 8. Ada/Canyon Nitrate Priority Area showing Stratum 1, Stratum 2, and general ground
water flow directions.

2.1.4.2 Methods and Results
Hydrogeology

Ada and Canyon Counties are located within the evestection of the Snake River plain
geologic province. The western Snake River plam d®wndropped fault-block basin, with
normal (vertical) north-northwest trending faultsray the margins of the basin. The basin is
filled with rhyolite ash, basalt lava flows, andiseents that eroded off the surrounding hills or
were deposited by streams or into lakes. Streantakedsediments in the basin include volcanic
ash, clay, silt, sand, and gravel.

Many wells in the Ada/Canyon NPA produce water fratatively shallow sand and gravel
aquifers. A layer of blue clay often underlies thepper aquifers; the clay acts as a barrier to
downward ground water movement and separates #ilewhaquifers from deeper aquifers
located within and below the clay layer (Newton 19

For the Ada/Canyon NPA project, DEQ staff reviewleel IDWR well logs of wells in the
project area to assess the lithology of the subsarfThe review indicated the blue clay layer is
located approximately 25-500 feet below groundasgrfin the area of the Ada/Canyon NPA.
Wells selected for sampling for this project weoenpleted at depths of 450 feet or less.
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Selection Process Design

The regional network design was used to calculatapling unit size of one section (one
square mile). A statistical process, developedia by Kirk Steinhorst of the University of
Idaho, was used to determine the number of samgleded in Stratum 1 (the area of the NPA)
and Stratum 2 (a 1-mile wide buffer area surroug@tratum 1) to ensure the sampling event
was statistically valid (Figure 8) (Steinhorst 2D11

It was calculated that 54 wells located in Stratuand 52 wells in Stratum 2 would need to be
sampled to meet a 90% statistical confidence lthatlthe estimated mean of nitrate is within
15% of the true mean. The total number of sectior&ratum 1 and the total number of sections
in Stratum 2 were randomized separately to determimch sections would be sampled. Wells
in each randomized section were chosen in accoedaitb the regional network design. DEQ
reviewed available IDWR well logs for wells in teections and selected wells to deliver
sampling request forms to the well owner. During $klection process, preference was given to
wells screened within the shallow aquifer. DEQ nee@ permission to sample 106 wells within
the Ada/Canyon NPA.

DEQ collected ground water samples from 100 ofstlected wells in September, October,
November, and December 2012 in accordance witQ#&eP (DEQ 2011b) and the FSP (DEQ
2012e). Six wells were sampled in fall 2013, and well was sampled in spring 2014. DEQ’s
field staff measured water quality field paramet#rpH, temperature, specific conductance, and
DO prior to sample collection (Table 11).
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Table 11. Water quality field parameters—Ada/Canyon  Nitrate Priority Area Ground Water
Monitoring Project.

SIiDtE(IgD We(l}e[‘);)pth Sample Date pH Temvpy;t:trure @ ConSdpueciglr(]:ce a D(S?(S)‘/cg);l\e/ﬁg
(C) (HS/cm) (mg/L)
1992 109 09/26/2012 6.98 15.1 872 4.70
1991 100 09/26/2012 6.78 15.2 840 3.40
2052 78 09/05/2012 7.06 14.3 861 4.40
2058 60 09/04/2012 8.08 14.9 843 6.16
2051 66 09/05/2012 7.19 13.6 576 5.85
1972 85 09/18/2012 7.24 15.5 796 10.87
2057 84 09/04/2012 7.85 15.9 647 9.39
2013 71 09/12/2012 7.40 14.2 543 7.20
2054 82 09/05/2012 7.10 14.7 623 6.00
2007 75 09/25/2012 5.97 14.8 657 3.15
1968 78 09/18/2012 7.15 14.1 506 11.19
2056 39 09/04/2012 7.87 15.1 1,120 1.37
2019 131 09/12/2012 7.47 13.9 555 9.00
1960 110 09/19/2012 7.98 17.3 733 2.19
2005 58 09/25/2012 6.02 15.0 622 4.59
1979 120 09/18/2012 7.26 15.1 654 5.95
1975 80 09/18/2012 7.34 14.8 845 10.10
2059 180 09/04/2012 7.55 18.8 585 1.62
1973 80 09/18/2012 7.36 14.4 577 9.55
1956 82 09/11/2012 7.05 14.0 350 2.75
1977 57 09/18/2012 7.14 14.7 521 4.08
1970 115 09/18/2012 7.22 14.8 590 10.99
1969 104 09/19/2012 7.38 15.4 716 8.29
1962 300 09/19/2012 7.83 16.9 768 9.64
2006 98 09/19/2012 5.92 14.0 94 4.93
2049 89 09/05/2012 7.27 154 501 3.85
1965 191 09/19/2012 7.92 15.9 310 10.28
2063 41 09/04/2012 7.93 13.8 2,480 0.53
2062 34 09/04/2012 8.20 13.0 760 12.60
2015 80 09/12/2012 7.50 13.3 475 9.48
1971 85 09/18/2012 7.31 15.0 566 10.05
1955 60 09/11/2012 7.32 14.7 479 4.77
1984 80 09/11/2012 7.71 15.1 566 5.97
1961 260 09/19/2012 8.11 21.2 554 7.75
1993 142 09/25/2012 5.84 15.1 569 6.43
2048 83 09/12/2012 7.41 14.6 536 6.90
1964 288 09/19/2012 7.89 14.6 474 9.75
1963 275 09/19/2012 8.27 15.8 358 9.40
1976 83 09/18/2012 7.21 14.9 579 8.30
1966 147 09/19/2012 7.77 16.9 815 9.50
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SIiDt(IaE?D We(l;e%%pth Sample Date pH Tem\g/:rt:trure é Cor?dpueciglr?ce 2 D(S?(S)/célgﬁ%

(C) (HS/cm) (mg/L)
1994 81 09/25/2012 6.03 135 501 7.52
2068 108 10/11/2012 6.93 15.2 630 9.97
2065 159 10/11/2012 7.07 135 454 10.79
1996 200 10/17/2012 7.57 14.2 520 7.90
2038 100 11/06/2012 7.20 15.2 442 0.00
2042 46 11/08/2012 7.77 13.4 664 1.38
2040 80 11/08/2012 8.00 14.3 559 8.67
2070 34 12/06/2012 7.57 10.7 127 2.70
2073 277 12/18/2012 7.49 23.0 999 0.04
2075 60 12/18/2012 7.32 14.4 558 5.44
2074 70 12/18/2012 7.32 13.6 586 5.33
2061 72 09/04/2012 8.19 135 854 13.10
1982 38 09/11/2012 7.56 17.8 231 3.59
2020 150 09/12/2012 7.74 14.9 431 8.89
1957 79 09/11/2012 7.50 13.9 816 10.16
2012 142 09/12/2012 7.48 13.9 238 8.40
2003 78 09/26/2012 6.78 14.6 566 2.50
2008 80 09/11/2012 7.54 14.5 251 1.25
2053 98 09/05/2012 6.96 14.6 789 4.91
1981 100 09/11/2012 6.85 13.4 642 4.70
1969 81 09/26/2012 7.18 14.7 587 11.97
1989 94 09/26/2012 6.46 14.8 1,025 5.92
2011 100 09/11/2012 7.63 19.1 419 8.66
2010 90 09/11/2012 7.66 17.1 376 5.04
2014 197 09/12/2012 7.59 15.2 481 9.70
1983 97 09/11/2012 7.75 12.3 434 0.09
2055 72 09/04/2012 7.54 15.7 1,080 0.11
2009 69 09/11/2012 7.61 16.3 649 6.42
2060 44 09/04/2012 7.92 15.8 757 3.54
2018 137 09/12/2012 7.56 14.4 421 8.41
1990 58 09/26/2012 6.91 14.4 1,003 8.59
2050 93 09/05/2012 6.85 15.0 387 8.45
2004 37 09/25/2012 5.83 14.4 553 7.69
2002 440 09/26/2012 7.11 24.5 438 0.01
2016 63 09/12/2012 7.33 13.8 584 9.60
1978 102 09/18/2012 6.90 15.8 552 8.26
1985 62 09/11/2012 7.48 14.4 225 9.97
2046 240 09/12/2012 7.37 15.2 772 5.62
1980 80 09/18/2012 6.73 19.1 1,140 4.68
1974 132 09/18/2012 7.41 13.3 584 7.78
1959 140 09/19/2012 7.97 14.9 297 6.44
1958 134 09/19/2012 7.81 14.5 666 8.96
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SIiDt(IaE?D We(l;eDe?)pth Sample Date pH Tem\g/:rt:trure é Cor?dpueciglr?ce 2 D(S?(S)/(ggﬁ%

(C) (HS/cm) (mg/L)
1988 128 09/26/2012 6.88 17.6 327 0.11
1995 190 10/17/2012 7.85 15.0 322 11.40
2000 90 10/17/2012 7.89 14.8 366 10.18
2066 107 10/11/2012 6.51 13.1 670 3.69
1998 70 10/17/2012 7.65 14.8 1,042 0.10
2067 143 10/11/2012 6.90 14.3 540 8.53
1997 80 10/17/2012 7.69 15.7 520 5.98
2001 440 10/17/2012 8.06 22.7 399 0.01
1840 47 04/04/2012 7.72 13.8 631 1.68
1999 201 10/17/2012 7.50 13.7 355 9.30
2045 105 11/06/2012 7.44 15.6 603 8.46
2043 65 11/06/2012 7.63 15.3 593 7.08
2039 70 11/08/2012 7.81 13.9 769 8.17
2041 73 11/08/2012 7.84 15.7 628 0.05
2044 59 11/06/2012 7.47 15.1 235 0.89
2069 155 12/06/2012 7.35 17.0 588 0.00
2071 157 12/06/2012 7.29 14.7 27 7.40
2064 423 10/11/2012 7.79 24.0 393 0.29
2072 105 12/06/2012 7.44 16.0 980 0.04

Notes: Italicized red numbers indicate EPA’s National Secondary Drinking Water Regulation (NSDWR) standard was
reached or exceeded. However, field measurements should be considered estimates and are not used for
determining violations of NSDWR standards. The pH standard is 6.5-8.5 pH units.

mg/L = milligrams per liter; yS/cm = microsiemens per centimeter; C = degrees Ce Isius

% No primary or secondary health standard available.

The ground water samples were delivered to theyacal laboratories identified in the FSP. The
laboratories analyzed the samples for arsenicnar(ioromide, chloride, fluoride, nitrate, nitrite,
orthophosphate, and sulfate); and bacteria (TCEarl)). At wells where a DO concentration
of less than 2.0 mg/L was measured, samples wéeetaa for ammonia analysis with the
following exceptions:

» Sample 2059—The DO remained above 2.0 for theZXshinutes of the well purge but
dropped to 1.37 mg/L at the 20-minute mark wherptiessure tank came on during the
last reading. Because the DO had remained corfsiathite first 15 minutes, the field
crew determined that it was not necessary to take@nanonia sample.

» Samples 2063 and 2042—Due to a technical errosettveo samples were not analyzed
for ammonia although the DO was below 2.0.

Arsenic and bacteria samples were submitted toilBRoise. Anion and ammonia samples were
submitted to the UIASL in Moscow.

During the time period of the Ada/Canyon NPA samgplithe IBL was analyzing ground water
samples for uranium for an auxiliary state progead analyzed the Ada/Canyon NPA samples
for uranium. The IBL reported uranium concentrasiamthe DEQ samples only if the
concentrations exceeded the MCL of 30 pg/L.
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Selected samples were analyzed for nitrogen isetbpehe University of Arizona

Environmental Isotope Geosciences Laboratory irsdacSamples for nitrogen isotope analysis
were collected from all project wells, frozen, atdred at DEQ pending nitrate analysis. If
nitrate was detected at a concentration of 5 mgfreater in the analysis performed by the
UIASL in Moscow, the frozen sample was shippech® Wniversity of Arizona for analysis.

Table 12 presents a summary of the analytical teéod nitrate, nitrite, ammonia,
orthophosphate, sulfate, uranium, arsenic, bronuklieride, and fluoride. The analytical results
for TC, E. coli, and nitrogen isotopes are discussed below.
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Table 12. Inorganic results—Ada/Canyon Nitrate Prio  rity Area Ground Water Monitoring Project.

Site DV:S':L Sample Ammonia *  Arsenic Bromide ®  Chloride Fluoride Nitrate Nitrite ph(())sr:)r;gte a Sulfate Uranium
ID (feet) Date (mg/L) (na/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (na/L)
1992 109 09/26/2012 NA 31 0.22 33 0.41 8.7 <0.05 <0.10 120 NA
1991 100 09/26/2012 NA 67 0.24 45 0.96 8.4 <0.05 <0.10 130 NA
2052 78 09/05/2012 NA 4.4 <0.10 6.5 0.23 7.8 <0.05 <0.10 52 58
2058 60 09/04/2012 NA 24 0.12 30 0.49 13 <0.05 <0.10 84 NA
2051 66 09/05/2012 NA 4.6 <0.10 11 0.41 5.4 <0.05 0.20 20 NA
1972 85 09/18/2012 NA 16 0.12 14 0.37 11 <0.05 <0.10 75 NA
2057 84 09/04/2012 NA 19 <0.10 12 0.50 4.0 <0.05 <0.10 65 NA
2013 71 09/12/2012 NA 2.1 <0.10 8.1 0.75 4.0 <0.05 <0.10 33 32
2054 82 09/05/2012 NA 13 <0.10 16 0.64 6.5 <0.05 <0.10 23 NA
2007 75 09/25/2012 NA 13 0.10 28 0.34 4.3 <0.05 0.13 40 NA
1968 78 09/18/2012 NA 6.0 <0.10 5.3 0.54 5.1 <0.05 <0.10 29 NA
2056 39 09/04/2012 <0.10 22 0.20 37 0.62 18 <0.05 <0.10 110 NA
2019 131 09/12/2012 <0.10 5.5 <0.10 6.5 0.75 4.4 <0.05 <0.10 53 NA
1960 110 09/10/2012 NA 7.1 0.17 20 0.28 3.5 <0.05 <0.10 92 NA
2005 58 09/25/2012 NA 3.0 <0.10 8.8 0.33 3.6 <0.05 <0.10 26 34
1979 120 09/18/2012 NA 35 <0.10 13 <0.15 3.8 <0.05 <0.10 53 NA
1975 80 09/18/2012 NA 15 0.11 19 0.63 15 <0.05 <0.10 120 NA
2059 180 09/04/2012 NA® 13 0.13 24 0.43 1.6 <0.05 <0.10 97 NA
1973 80 09/18/2012 NA 13 <0.10 14 0.34 6.8 <0.05 <0.10 58 NA
1956 82 09/11/2012 NA 2.6 <0.10 12 0.26 2.6 <0.05 <0.10 38 NA
1977 57 09/18/2012 NA 16 <0.10 21 0.20 4.2 <0.05 <0.10 78 NA
1970 115 09/18/2012 NA 17 <0.10 8.2 0.62 5.8 <0.05 <0.10 56 NA
1969 104 09/19/2012 NA 14 <0.10 13 0.48 8.8 <0.05 <0.10 57 NA
1984 80 09/11/2012 NA 5.0 0.21 28 0.30 8.4 <0.05 <0.10 83 NA
1962 300 09/19/2012 NA 2.8 0.13 18 <0.15 21 <0.05 <0.10 73 NA
2006 98 09/25/2012 NA 35 0.10 42 0.36 8.6 <0.05 <0.10 39 37
2049 89 09/05/2012 NA 6.0 <0.10 22 0.55 2.9 <0.05 0.11 23 NA
1965 191 09/19/2012 NA 7.0 <0.10 3.8 0.37 11 <0.05 <0.10 21 NA
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Well

Ortho-

Site Depth Sample Ammonia ®  Arsenic Bromide ®  Chloride Fluoride Nitrate Nitrite phosphate 2 Sulfate Uranium
ID (feet) Date (mglL) (ug/L) (mg/L) (mg/L) (mglL) (mg/L) (mglL) (mg/L) (mglL) (ug/L)
2063 41 09/04/2012 TD® 31 1.20 170 0.85 21 <0.05 <0.10 560 34
2062 34 09/04/2012 NA 26 <0.10 14 0.49 18 <0.05 <0.10 67 NA
2015 80 09/12/2012 NA 19 <0.10 3.3 0.73 5.4 <0.05 <0.10 21 NA
1971 85 09/18/2012 NA 12 <0.10 11 0.32 7.1 <0.05 <0.10 58 NA
1955 60 09/11/2012 NA 4.4 <0.10 10 0.41 2.5 <0.05 <0.10 49 NA
2017 105 09/12/2012 NA 21 <0.10 3.9 0.80 6.1 <0.05 <0.10 25 NA
1961 260 09/19/2012 NA 2.8 0.15 21 0.20 4.2 <0.05 <0.10 78 NA
1993 142 09/25/2012 NA 5.2 <0.10 14 0.42 5.3 <0.05 0.14 31 59
2048 83 09/12/2012 NA 3.0 <0.10 5.4 0.70 3.3 <0.05 <0.10 41 NA
1964 288 09/19/2012 NA 10 <0.10 4.2 0.46 3.7 <0.05 <0.10 28 NA
1963 275 09/19/2012 NA 5.7 <0.10 15 0.36 25 <0.05 <0.10 45 NA
1976 83 09/18/2012 NA 16 <0.10 8.8 0.30 3.8 <0.05 <0.10 36 NA
1966 147 09/19/2012 NA 20 <0.10 11 0.47 11 <0.05 <0.10 66 NA
1994 81 09/25/2012 NA 18 <0.10 18 0.45 54 <0.05 0.20 17 NA
2068 108 10/11/2012 NA 17 <0.10 8.2 0.75 8.5 <0.05 <0.10 68 NA
2065 159 10/11/2012 NA 20 <0.10 3.2 0.68 51 <0.05 <0.10 25 NA
1996 200 10/17/2012 NA 2.1 <0.10 15 0.61 5.7 <0.05 <0.10 35 NA
2038 100 11/06/2012 <0.10 9.6 <0.10 12 0.64 2.6 <0.05 <0.10 18 NA
2042 46 11/08/2012 TD 28 <0.10 7.3 0.56 6.4 <0.05 <0.10 72 NA
2040 80 11/08/2012 NA 23 <0.10 7.3 0.55 11 <0.05 <0.10 38 NA
2070 34 12/06/2012 NA 3.2 <0.10 11 0.29 <0.05 <0.05 <0.10 5.2 NA
2073 277 12/18/2012 <0.10 2.2 1.1 130 0.74 0.35 <0.05 <0.10 280 NA
2074 70 12/18/2012 NA 10 <0.10 5.1 0.39 5.9 <0.05 <0.10 31 NA
2075 60 12/18/2012 NA 8.2 <0.10 5.8 0.62 4.3 <0.05 <0.10 31 NA
2061 72 09/04/2012 NA 17 <0.10 13 0.23 14 <0.05 <0.10 45 NA
1982 38 09/11/2012 NA 4.7 <0.10 6.1 0.91 0.31 <0.05 <0.10 8.3 NA
2020 150 09/12/2012 NA 6.9 <0.10 8.8 0.59 1.6 <0.05 <0.10 52 NA
1957 79 09/11/2012 NA 4.5 <0.10 9.8 0.33 9.5 <0.05 <0.10 60 32
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Well

Ortho-

Site Depth Sample Ammonia ®  Arsenic Bromide ®  Chloride Fluoride Nitrate Nitrite phosphate 2 Sulfate Uranium
ID (feet) Date (mglL) (ug/L) (mg/L) (mg/L) (mglL) (mg/L) (mglL) (mg/L) (mglL) (ug/L)
1983 97 09/11/2012 <0.10 14 <0.10 2.6 0.28 <0.05 <0.05 <0.10 16 NA
2012 142 09/12/2012 NA 7.8 <0.10 2.7 <0.15 0.92 <0.05 <0.10 19 NA
2003 78 09/26/2012 NA 3.8 0.11 13 0.26 6.0 <0.05 <0.10 51 NA
2008 80 09/11/2012 <0.10 6.4 <0.10 2.3 0.43 0.32 <0.05 <0.10 12 NA
2053 98 09/05/2012 NA 5.1 <0.10 7.8 0.26 8.90 <0.05 <0.10 23 78
1969 81 09/18/2012 NA 17 <0.10 7.2 0.67 6.6 <0.05 <0.10 52 NA
1989 94 09/26/2012 NA 26 0.41 62 0.41 6.1 <0.05 <0.10 240 53
2011 100 09/11/2012 NA <2.0 0.16 20 0.22 1.9 <0.05 <0.10 58 NA
2010 90 09/11/2012 NA 2.8 0.13 14 1.0 11 <0.05 <0.10 45 NA
2014 197 09/12/2012 NA <2.0 <0.10 10 0.52 3.9 <0.05 <0.10 46 NA
2047 75 09/12/2012 NA 4.0 <0.10 9.8 0.33 3.8 <0.05 0.12 81 76
2055 72 09/04/2012 1.8 30 0.15 37 0.45 <0.05 <0.05 <0.10 120 NA
2009 69 09/11/2012 NA 2.2 0.12 21 <0.15 7.7 <0.05 <0.10 76 NA
2060 44 09/04/2012 NA 14 <0.10 17 0.41 7.9 <0.05 <0.10 66 NA
2018 137 09/12/2012 NA 6.9 <0.10 5.0 0.46 2.8 <0.05 <0.10 29 NA
1990 58 09/26/2012 NA 17 0.23 45 0.46 8.7 <0.05 <0.10 98 NA
2050 93 09/05/2012 NA 3.2 <0.10 13 0.27 3.6 <0.05 <0.10 14 NA
2004 37 09/25/2012 NA 2.9 <0.10 23 0.20 1.9 <0.05 0.19 90 NA
2002 440 09/26/2012 <0.10 4.6 <0.10 15 1.30 <0.05 <0.05 <0.10 65 NA
2016 63 09/12/2012 NA 25 <0.10 8.4 0.82 51 <0.05 <0.10 69 NA
1978 102 09/18/2012 NA <2.0 <0.10 10 <0.15 9.3 <0.05 <0.10 47 NA
1985 62 09/11/2012 NA 5.2 <0.10 2.6 0.64 1.4 <0.05 <0.10 8.3 NA
2046 240 09/12/2012 NA <2.0 0.14 25 <0.15 4.4 <0.05 <0.10 67 73
1980 80 09/18/2012 NA <2.0 0.38 44 0.26 51 <0.05 <0.10 170 35
1974 132 09/18/2012 NA 4.3 0.17 18 0.25 4.0 <0.05 <0.10 87 NA
1959 140 09/19/2012 NA 6.9 <0.10 3.0 0.51 1.1 <0.05 <0.10 18 NA
1958 134 09/19/2012 NA 4.0 <0.10 7.0 0.73 4.3 <0.05 <0.10 59 NA
1988 128 09/26/2012 0.49 4.9 <0.10 6.4 0.58 0.13 <0.05 <0.10 20 NA
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Site DVZS:L Sample Ammonia ®  Arsenic Bromide ®  Chloride Fluoride Nitrate Nitrite phc?srg;gte a Sulfate Uranium
ID (feet) Date (mglL) (ug/L) (mg/L) (mg/L) (mglL) (mg/L) (mglL) (mg/L) (mglL) (ug/L)
1995 190 10/17/2012 NA 19 <0.10 2.1 0.79 1.4 <0.05 <0.10 17 NA
2000 90 10/17/2012 NA 12 <0.10 3.7 0.55 2.9 <0.05 <0.10 11 NA
2066 107 10/11/2012 NA 2.7 <0.10 19 0.38 12 <0.05 <0.10 31 NA
1998 70 10/17/2012 1.3 <2.0 0.49 91 0.29 <0.05 <0.05 <0.10 290 NA
2064 423 10/11/2012 <0.10 <2.0 <0.10 13 0.90 <0.05 <0.05 <0.10 46 NA
2067 143 10/11/2012 NA 15 <0.10 7.7 0.72 55 <0.05 <0.10 22 NA
1997 80 10/17/2012 NA 3.3 <0.10 12 0.35 7.5 <0.05 <0.10 51 NA
2001 440 10/17/2012 <0.10 7.9 <0.10 12 0.73 <0.05 <0.05 <0.10 65 NA
1840 47 04/04/2012 2.9 <2.0 0.13 26 0.47 <0.05 <0.05 <0.10 24 NA
1999 201 10/17/2012 NA 16 <0.10 2.6 0.60 2.6 <0.05 <0.10 14 NA
2045 105 11/06/2012 NA 24 <0.10 25 0.64 7.4 <0.05 <0.10 83 NA
2043 65 11/06/2012 NA 2.4 0.40 21 <0.15 4.9 <0.05 <0.10 110 NA
2039 70 11/08/2012 NA 26 <0.10 13 0.52 4.6 <0.05 <0.10 53 NA
2041 73 11/08/2012 <0.10 14 <0.10 13 0.66 0.14 <0.05 <0.10 57 NA
2044 59 11/06/2012 <0.10 <2.0 <0.10 8.5 0.23 0.61 <0.05 <0.10 29 NA
2069 155 12/06/2012 0.93 7.4 0.25 27 0.40 <0.05 <0.05 <0.10 93 NA
2071 157 12/06/2012 NA 3.3 0.13 32 0.25 6.2 <0.05 <0.10 110 NA
2072 105 12/06/2012 2.3 7.5 0.15 23 0.67 <0.05 <0.05 <0.10 100 NA

Notes: Bolded red numbers indicate the maximum contaminant level was reached or exceeded. Italicized red numbers indicate EPA’s National Secondary Drinking
Water Regulation was exceeded.

mg/L = milligrams per liter; ug/L = micrograms per liter; NA = not available

% No primary or secondary health standard available.

® Dissolved oxygen remained above 2.0 until the pressure tank came on during the last reading.

¢ TD = technical difficulties. Sample not analyzed for ammonia although the DO was below 2.0.
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Nitrate Results

Nitrate concentrations detected in the ground wsderples collected from the 100 wells in the
Ada/Canyon NPA ranged from <0.05 mg/L to 21 mg/itrde concentrations exceeded 5 mg/L
in 47 of the 100 wells, and nitrate concentratian$l wells equaled or exceeded the MCL of
10 mg/L (2058, 1972, 2056, 1975, 1962, 2063, 20686, 2040, 2061, and 2066). Figure 9
shows a map of the nitrate concentrations in thieeeAda/Canyon NPA. Figure 10 through
Figure 12 show larger-scale maps of the nitrateeotmations in the eastern, western, and
southern areas of the NPA.

and Nitrate Concentrations
= <2mg/L N

O 2-<5mglL w¢:
| O 5-<10mgl/L !
| m 210maL

) Nitrate Priority Areas
=@ __| County Boundaries
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0 5 10
Figure 9. Well locations and nitrate concentrations —Ada/Canyon Nitrate Priority Area.
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Ada/Canyon NPA
Northeast Section
Well Locations and Nitrate Concentrations
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Figure 10. Well locations, well numbers, and nitrat e concentrations—eastern Ada/Canyon Nitrate
Priority Area.
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AaICanyon P
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Figure 11. Well locations, well numbers, and nitrat e concentrations—western Ada/Canyon Nitrate
Priority Area.
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Ada/Canyon NPA
Southern Section
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Figure 12. Well locations, well numbers, and nitrat e concentrations—southern Ada/Canyon Nitrate
Priority Area.

Arsenic Results

Arsenic concentrations detected in the ground wssterples collected in the Ada/Canyon NPA
ranged from not detected (less than 2 pg/L) to@T (iTable 12). The drinking water MCL for
arsenic is 10 pg/L, and 43 of the 100 samples equal exceeded the MCL.

Chloride Results

Detections of chloride in the ground water sampdegied from 1.1 mg/L to 170 mg/L (Table
12). The NSDWR standard for chloride is 250 mg/sdx on aesthetic effects. All reported
chloride concentrations were below this standaabld 12).

Ammonia Results

Ammonia in ground water is often associated witpacts from sewage systems, livestock
wastes, or nitrogen fertilizers; 22 ground watengkes with DO concentrations less than 2 mg/L
were analyzed for ammonia. Concentrations of amendetected in the ground water samples
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ranged from not detected (less than 0.10 mg/L)20 thg/L (Table 12). There is no MCL or
NSDWR standard for ammonia in ground water.

Sulfate Results

Concentrations of sulfate detected in the Ada/CanyBA ground water samples ranged from
5.2 mg/L to 560 mg/L. The NSDWR standard for selfigt250 mg/L, based on aesthetic effects.
Three of the ground water samples exceeded thdathifor sulfate.

Nitrogen Isotope Sampling

Nitrogen isotope ratio analysis was performed dsahples with nitrate detected at
concentrations equal to or greater than 5 mg/LotAl tof 45 samples were submitted for
analysis. Thé*N values for the Ada/Canyon NPA ground water sampaged from 1.3%o. to
8.9%o (Table 13). Samples from 13 wells &N values ranging from +1.3%o to +4.0%o., and 32
samples had™N values ranging from 4.1%o to 9.0%.. As shown in [Eah 5*°N values of -4 to

+4 indicate commercial fertilizer as the typicarate source, andt*N values of +4 to +9

indicate organic nitrogen in soil or a mixed niteoagsource as the typical nitrate source.
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Table 13. Bacteria and nitrogen isotope data—Ada/Ca  nyon Nitrate Priority Area Ground Water
Monitoring Project.

Sample . a . 15, (b
Site ID %Z‘;%‘ Sample Date -I;(l\)/:?’IN?:(LJ(I)IBOLrﬂnL) (MPEI}fg(;ImL) 5(%2\;
1992 109 09/26/2012 <1 <1 5.0
1991 100 09/26/2012 <1 <1 5.0
2052 78 09/05/2012 <1 <1 75
2058 60 09/04/2012 1.0 <1 3.7
2051 66 09/05/2012 <1 <1 6.6
1972 85 09/18/2012 <1 <1 3.3
2057 84 09/04/2012 <1 <1 NA
2013 71 09/12/2012 <1 <1 NA
2054 82 09/05/2012 <1 <1 7.7
2007 75 09/25/2012 <1 <1 NA
1968 78 09/18/2012 <1 <1 5.3
2056 39 09/04/2012 <1 <1 3.6
2019 131 09/12/2012 <1 <1 NA
1960 110 09/19/2012 <1 <1 NA
2005 58 09/25/2012 <1 <1 NA
1979 120 09/18/2012 <1 <1 NA
1975 80 09/18/2012 <1 <1 3.0
2059 180 09/04/2012 <1 <1 NA
1973 80 09/18/2012 <1 <1 5.5
1956 82 09/11/2012 <1 <1 NA
1970 115 09/18/2012 8.6 <1 5.0
1969 104 09/19/2012 1.0 <1 6.5
1984 80 09/11/2012 <1 <1 3.6
1962 300 09/19/2012 2.0 <1 3.1
2006 98 09/19/2012 <1 <1 8.3
2049 89 09/05/2012 <1 <1 NA
1965 191 09/19/2012 <1 <1 NA
2063 41 09/04/2012 <1 <1 7.7
2062 34 09/04/2012 <1 <1 17
2015 80 09/12/2012 <1 <1 46
1971 85 09/18/2012 <1 <1 5.0
1955 60 09/11/2012 <1 <1 NA
2017 105 09/12/2012 <1 <1 4.9
1961 260 09/19/2012 <1 <1 NA
2048 83 09/12/2012 <1 <1 NA
1977 57 09/18/2012 <1 <1 NA
1964 288 09/19/2012 <1 <1 NA
1963 275 09/19/2012 <1 <1 NA
1976 83 09/18/2012 <1 <1 NA
1966 147 09/19/2012 <1 <1 2.7
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Site ID S%;%e Sample Date T(cl\)/:laDINC/fcl)igom)a (MPE'/lcc;)(;imL) 6(Z$b
1994 81 09/25/2012 305 <1 73
2068 108 10/11/2012 <1 <1 5.5
2065 159 10/11/2012 <1 <1 4.4
1996 200 10/17/2012 <1 <1 8.2
2038 100 11/06/2012 <1 <1 NA
2042 46 11/08/2012 <1 <1 8.9
2040 80 11/08/2012 <1 <1 35
2070 34 12/06/2012 <1 <1 NA
2073 277 12/18/2012 <1 <1 NA
2075 60 12/18/2012 345 <1 NA
2074 70 12/18/2012 <1 <1 6.3
2061 72 09/04/2012 <1 <1 13
1982 38 09/11/2012 <1 <1 NA
2020 150 09/12/2012 <1 <1 NA
1083 97 09/11/2012 <1 <1 NA
2012 142 09/12/2012 <1 <1 NA
2003 78 09/26/2012 <1 <1 5.4
2008 80 09/11/2012 <1 <1 NA
2053 98 09/05/2012 8.6 <1 6.1
1969 81 09/26/2012 <1 <1 5.1
1989 94 09/26/2012 <1 <1 7.8
2011 100 09/11/2012 <1 <1 NA
2010 90 09/11/2012 <1 <1 NA
2014 197 09/12/2012 <1 <1 NA
2047 75 09/12/2012 <1 <1 NA
2055 72 09/04/2012 <1 <1 NA
2009 69 09/11/2012 1.0 <1 5.9
2060 44 09/04/2012 <1 <1 4.0
2018 137 09/12/2012 <1 <1 NA
1990 58 09/26/2012 <1 <1 41
2050 93 09/05/2012 <1 <1 NA
1957 79 09/11/2012 <1 <1 47
2004 37 09/25/2012 12.0 <1 NA
2002 440 09/26/2012 <1 <1 NA
2016 63 09/12/2012 1.0 <1 6.1
1978 102 09/18/2012 <1 <1 3.3
1985 62 09/11/2012 <1 <1 NA
2046 240 09/12/2012 <1 <1 NA
1980 80 09/18/2012 <1 <1 7.6
1974 132 09/18/2012 <1 <1 NA
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Site ID S%;%e Sample Date T(cl\)/:laDINC/f(I)igogwnL)a (MPE'/lcc%imL) 6(Z$b
1959 140 09/19/2012 <1 <1 NA
1058 134 09/19/2012 <1 <1 NA
1988 128 09/26/2012 <1 <1 NA
1995 190 10/17/2012 <1 <1 NA
2000 90 10/17/2012 <1 <1 NA
2066 107 10/11/2012 <1 <1 6.0
1998 70 10/17/2012 75 <1 NA
2064 423 10/11/2012 <1 <1 NA
2067 143 10/11/2012 5.2 <1 48
1097 80 10/17/2012 <1 <1 3.7
2001 440 10/17/2012 <1 <1 NA
2045 105 11/06/2012 2.0 <1 7.2
2043 65 11/06/2012 <1 <1 NA
1840 47 04/04/2012 <1 <1 NA
1999 201 10/17/2012 <1 <1 NA
2039 70 11/08/2012 <1 <1 NA
2041 73 11/08/2012 <1 <1 NA
2044 59 11/06/2012 <1 <1 NA
2069 155 12/06/2012 <1 <1 NA
2071 157 12/06/2012 <1 <1 7.3
2072 105 12/06/2012 <1 <1 NA
1993 142 9/25/2012 <1 <1 7.8

Note: MPN/100 mL = most probable number per 100 milliliters; %o = per mil; NA = not analyzed
& A ground water quality standard does not exist.
® No primary, secondary, or advisory health standards available for isotopes.

Bacteria Results

Coliform bacteria include bacteria that are comnmotine environment (e.g., soil and ground
water affected by surface water) and in the waktwaom-blooded animals. Analysis for TC
bacteria is used as an indicator of the sanitanglitions of a water supply and potential impacts
from human or animal wastE. coliis a member of the coliform group, and detectiins. coli

in ground water is an indication of potential contaation by animal or human waste. TC
numbers greater than one indicate potential imgaagsound water from surface water or other
surface sources and can be the result of surfatar leakage into a well or around a well casing.
E. colinumbers greater than one indicate a human or &masie impact to ground water.

Of the Ada/Canyon NPA ground water samples, 13rted@ositive results for the TC testing,
with values ranging from 1 to 34.5 MPN/100 mL. Nai¢he 100 ground water samples tested
positive forE. coli(Table 13).
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2.1.4.3 Conclusions

DEQ conducted a ground water monitoring proje¢hanAda/Canyon NPA to assess nitrate
concentrations and evaluate ground water qualitg. Ada/Canyon NPA has been identified as
an area of nitrate impact to ground water baseground water sampling performed by various
state agencies. The Ada/Canyon NPA ground wateitororg project included using regional
network design to calculate the size of the sargplimit for the NPA; using a statistical model
developed for DEQ nitrate sampling projects to aeiee the number of samples needed to be
statistically valid; reviewing IDWR well logs to edhtify wells likely sourced in shallow ground
water; selecting potential wells to be sampledtacing well owners for approval to collect
water samples; collecting samples using procedursed in the FSP; and conducting
laboratory analyses of the collected samples.

Nitrate was detected at a concentration of 5 mg/gireater in 47% of the samples. Nitrate was
detected at a concentration equal to or greatertti@MCL of 10 mg/L in 11 samples (11%).
The results of the nitrate isotope analyses indat#te nitrate source for the majority of samples
with nitrate concentrations of 5 mg/L or greatesvirmm fertilizer or a mixed source (organic
source and/or fertilizer). The results of the nérsotope analyses indicated that the elevated
nitrate concentrations were not from a human amahivaste source. A review of the well
locations and concentrations of nitrate in the gobwater samples does not indicate a point
source for the nitrate.

Coliform bacteria were detected in 13 of the growader samples collected for the Ada/Canyon
NPA project, indicating the wells had potential mefs from surface water or other surface
sources. HoweveE. coliwas not detected in any of the ground water sasnpidicating

ground water at the sampled wells had not beendteddy human or animal wastes.

Arsenic was detected at a concentration equal ¢peater than the MCL of 10 pg/L in
approximately 43% of the ground water samples ctdtkéfrom the Ada/Canyon NPA. Previous
studies (Mitchell 2004; Neely 2002) have identifeddvated arsenic values in this area and in
other areas of the western Snake River Plain (Baldwd Wicherski 1994; Neely 2002). The
elevated concentrations of arsenic in ground waggy be due to naturally occurring arsenic in
the granitic sediments found in the area of the/@dayon NPA.

2.1.4.4 Recommendations

The ground water quality data for the Ada/CanyorANdrentified significant, apparent nonpoint
source nitrate impacts to ground water in the stréwa. The data also indicate that the source of
the nitrate is likely from a mixed source of natlyraccurring nitrate and fertilizer. The most
effective action that can be taken is public edocaincluding outreach education directed at
property owners on the appropriate use of commdaiglizers and pesticides on their lawns
and gardens, and education on proper maintenangelisfand septic systems.

DEQ recommends that property owners with privataeistic drinking water wells sample their
wells—prior to any water treatment system and asecto the well as possible—on an annual

basis for bacteria, arsenic, and nitrate. Southestict Health and the Central District Health
Department can provide property owners with infdroraand guidance.

45



Ground Water Quality Technical Report No. 46

DEQ should work with the ISDA to further evaluad@d-use activities near wells with elevated
nitrate concentrations and evaluate any existing®BMr whether implementation of new BMPs
should be made to protect ground water quality.

DEQ is currently assisting Ada and Canyon Countiekeveloping and implementing ground
water quality improvement and drinking water soysoatection plans. These plans include
outreach activities for private well owners andiagtural operators aimed at reducing source
water contamination, including activities to reduntteate contamination.

2.1.5 Snake River Dairy Ground Water Monitoring Pro  ject

2.1.5.1 Purpose

The ISDA Dairy Bureau collects ground water sampiles dairy wells for nitrate analysis
during annual facility inspections. When the ngrabncentration exceeds the MCL of 10 mg/L,
ISDA provides the information to DEQ. DEQ'’s revieivVISDA data for the Snake River Dairy
LLC (Snake River Dairy; ISDA Dairy Number DY160139ddentified multiple nitrate
concentrations exceeding 10 mg/L since 1999. Fig@rehows a summary of ISDA sample
analyses for the Snake River Dairy well. In 201E@conducted a monitoring project to assess
ground water quality in the area downgradient ef$imake River Dairy and evaluate potential
impacts of the dairy on ground water quality.
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Figure 13. Idaho State Department of Agriculture ni  trate data for the Snake River Dairy well.

The Snake River Dairy is located approximately B2msoutheast of Melba, Idaho, and is
approximately 4 miles northeast of the Snake Rikend use surrounding the dairy is generally
agricultural, with undeveloped rangeland locateth®east. Ground water in the Melba area has
been mapped by the IDWR (1992) as flowing in a garsouthwest direction toward the Snake
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River. Figure 14 shows the location of the dairgparties, ground water elevation contours, and
ground water flow direction.

2.1.5.2 Methods and Results

DEQ used the IDWR'’s online database to identifyl\tegjs for water wells near the Snake River
Dairy. The dairy’s well is reported to be approxteig 250 feet deep, and well logs in the area
that listed both well addresses and well deptheppfoximately 300 feet or less were plotted on
a map. DEQ selected potential wells for samplingeleon their distribution adjacent to or
downgradient of the dairy. The well owners weretaoted, and DEQ received written
permission to collect samples from 12 domesticsMeltated to the west or southwest
(downgradient) of the dairy properties and fromdllwortheast (upgradient) of the dairy
properties. Figure 14 shows the locations of tmepdad wells.

Well Locations and Ground N

Water Elevation Contours
© Well Locations b E
r'-"!
L

_|County Boundaries s

Ground Water Elevation Contours (IDWR, 1992)
— Snake River Dairy Property

& Ground Water Flow Direction

Miles

0 0.5 1

Figure 14. Location of the Snake River Dairy, sampl  ed wells, ground water elevation contours, and
general ground water flow direction.

Based on the well drillers’ observations and thihologic descriptions reported in the logs, the
geology of the project area appears to consisty@rk of solid volcanic rock (basalt/lava) and
broken/fractured volcanic rock; a few well logsaeied layers of interbedded clay and sand.
Ground water was generally reported as being fomtdoken/fractured rock layers at depths
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ranging from 80 to 230 feet below the surface, witlter levels in the majority of the wells
reported at depths ranging from 90 to 130 feet.

The monitoring project activities were conductelibfeing the procedures outlined in the FSP
(DEQ 2012f), health and safety pl@dEQ 2012g), and QAPP (DEQ 2012h). From March 12—
15, 2012, DEQ collected ground water samples fr@rwélls. DEQ also collected two duplicate
samples and one blank sample for quality assurqnakty control (QA/QC) purposes as
outlined in the FSP (DEQ 2012f).

Prior to sample collection, the wells were pumpadlf or more minutes, and field parameters
(pH, temperature, specific conductance, DO, anuidity) were measured in the discharge water
at approximately 5-minute intervals. StabilizatafrpH, temperature, and specific conductance
(consecutive measurements within specified limitd)cates stagnant water in the well has been
removed and fresh ground water is being sampled.deviation from the FSP, DEQ collected
water samples from the following wells after twasecutive measurements with stabilized field
parameter values, not three as outlined in the p&fect wells 001, 004, 005, 006, 009, 010,
011, and 012.

Samples were submitted to the UIASL in Moscow faalgsis of anions (nitrate, nitrite,
chloride, sulfate, fluoride, bromide, and orthopbiuate). Samples were submitted to the IBL in
Boise for analysis of arsenig, coli, and TC. Nitrogen isotope samples were collecteeh
sampling location and frozen and stored at DEQ ipgnaitrate analysis. After DEQ received
nitrate analysis results, those nitrogen isotopepdas from wells with nitrate concentrations
greater than 5 mg/L were sent to the Universitpnzona Environmental Isotope Geosciences
Laboratory in Tucson for nitrogen isotope analy8iseview of the QA/QC objectives for the
project indicated the objectives were met withdéReeption of the anion analysis of the blank
sample. The analytical laboratory added an incopezservative acid to the blank sample, and
the sample was not analyzed.

Nitrate Sampling

Nitrate was detected in 11 of the 13 domestic wsdienples at concentrations ranging from

1.1 mg/L to 12 mg/L. Nitrate concentrations in 2l&/€002 and 005) equaled or exceeded the
MCL of 10 mg/L, and nitrate was not detected (<O01@gL) in 2 wells (010 and 011) (Figure 15;
Table 14).
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Figure 15. Well location and nitrate concentrations ~ —Snake River Dairy Ground Water Monitoring
Project.
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Table 14. Analytical results—Snake River Dairy Grou

nd Water Monitoring Project.

Project Well . ) . o ) 0- ' T E. 5
SE;EIQD well Depth Sa?na;‘leed Nitrate Fluoride Chloride  Nitrite  Bromide Phosphate  Sulfate  Arsenic Coliform  coli 8" N

Name (feet) (milligrams per liter) ( ug/L) (MPN/100 mL) (%o0)
1638 001 115 3/13/2012 7.4 0.54 5.3 <0.05 <0.1 <0.1 17 11 <1 <1 3.2
1639 002 158 3/13/2012 12 0.47 11 <0.05 <0.1 <0.1 50 8.9 <1 <1 3.1
1640 003 170 3/12/2012 6.7 0.30 9.6 <0.05 <0.1 <0.1 46 14 <1 <1 6.2
1641 004 188 3/13/2012 6.0 0.75 7.9 <0.05 <0.1 <0.1 29 8.3 <1 <1 3.6
1642 005 136 3/12/2012 12 0.45 13 <0.05 <0.1 <0.1 60 9.3 <1 <1 3.0
1643 006 150 3/13/2012 5.3 0.61 25 <0.05 0.12 <0.1 110 58 6.3 <1 3.0
1644 007 232 3/12/2012 8.4 0.47 14 <0.05 <0.1 <0.1 7 12 <1 <1 3.2
1645 008 248 3/15/2012 3.7 0.28 5.9 <0.05 <0.1 <0.1 18 <2.0 <1 <1 NA
1646 009 298 3/15/2012 1.1 0.26 4.1 <0.05 <0.1 <0.1 36 3.0 <1 <1 NA
1647 010 270 3/12/2012  <0.05 0.26 11 <0.05 <0.1 <0.1 33 4.7 <1 <1 NA
1649 011 186 3/13/2012 <0.05 0.26 10 <0.05 <0.1 <0.1 47 7.9 <1 <1 NA
1650 012 172 3/12/2012 9.8 0.45 7.7 <0.05 <0.1 <0.1 32 8.7 <1 <1 3.5
1648 013 141 3/13/2012 7.4 0.47 8.2 <0.05 <0.1 <0.1 48 12 <1 <1 3.3

Notes: Bolded red numbers indicate the maximum contaminant level was reached or exceeded. No constituents exceeded EPA’s National Secondary Drinking

Water Regulation.
O-phosphate = orthophosphate; pug/L = micrograms per liter; MPN/100 mL = most probable number per 100 milliliters; %o = permil; NA = not analyzed
@ No primary or secondary health standard available.
®A ground water quality standard does not exist.
¢ No primary, secondary, or advisory health standards available for isotopes.
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Arsenic Sampling

Arsenic was detected in 12 of the 13 domestic wsdgrples at concentrations ranging from
3.0ug/L to 58ug/L. Arsenic concentrations in 5 wells (001, 00360007, and 0013) equaled or
exceeded the MCL of 1g/L (Table 14).

Elevated arsenic concentrations have been ideiifisouthwest Idaho (Baldwin and Wicherski
1994; Neely 2002) and may be sourced from natucaburring arsenic in the sediments found
in the valley and other areas in the western SRaker plain (Neely 2002; Mitchell 2004;
Parliman 1982).

Nitrogen Isotope Sampling

Nitrate was detected in 9 wells at concentratioeaigr than 5.0 mg/L, and these samples were
submitted for nitrogen isotope ratio analys&sN). Thed™N values for the 9 wells ranged from
3.0%o t0 6.2%0. Thé'°N values for 8 of the nitrate-impacted wells dovadjent of the Snake
River Dairy indicate the nitrate source appeatse@ommercial fertilizer, with*>N values at

1 well indicating a source of organic nitrogen @il ®r a mixed nitrogen source.

Bacteria Results

Coliform bacteria include bacteria that are foumdhie environment (soil and ground water
affected by surface water) and in the waste of whllooded animals. Analysis for TC bacteria is
used as a general evaluation of the sanitary dondiof a water supply. TC bacteria numbers
equal to or greater than 1 MPN (most probable nurabeolonies per 100 milliliters of sample)
indicate potential impacts to ground water fronface water or other surface sources and are
often the result of surface water leakage into kh eesing.

E. coliis a member of the coliform group, and detectioinis. coliin a ground water sample is
an indication of potential contamination by animahuman wastee.coli numbers equal to or
greater than 1 MPN indicate likely human or animaste impact to ground water.

Of the 13 ground water samples analyzed duringtiake River Dairy project, one sample
tested positive for TC bacteria with an MPN of g of the ground water samples tested
positive forE. colibacteria (Table 14).

2.1.5.3 Conclusions

DEQ assessed ground water quality at water wellhdoadient of the Snake River Dairy
following detections of elevated nitrate concemdrat in annual ground water samples collected
at the dairy by the ISDA. The project included @mepg an FSP, reviewing IDWR well logs for
wells located in the immediate dairy area, selggbiotential wells to be sampled, contacting
well owners for approval to collect water sampzsnpling, and conducting laboratory analyses
of the water samples. Based on DEQ’s review ofdbations of the sampled wells and the
analytical and isotopic data for the water samptednes not appear that animal waste at the
Snake River Dairy is the source of nitrate impagctground water downgradient of the dairy.
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2.1.5.4 Recommendations

Land-use activities near the water wells with méreoncentrations near or exceeding 10 mg/L
should be evaluated to assess what potential BieiFeitilizer use could be implemented or
improved to protect ground water from future contaation. Well owners are encouraged to test
their wells annually for nitrate and arsenic.

2.1.6 Hamilton Gas Field Ground Water Monitoring Pr  oject

2.1.6.1 Purpose

Production quantities of gas have been discoversduthwestern ldaho. Two gas fields have
been identified in Payette County: the Hamiltorld-ienderlies the area surrounding the town of
New Plymouth, while the Willow Field underlies tfeothills northeast of New Plymouth. The
effects of gas field development on the environnietdaho is unknown, and a baseline ground
water study in the Hamilton Field area was perfatneedocument ground water quality
information prior to proposed gas production atieg. Gas field development includes, but is
not limited to, the drilling of gas wells and dinig)-related activities, treatment of gas wells to
increase production (e.g., hydraulic fracturing)d gas production and other production-related
activities.

The Hamilton Gas Field Ground Water Monitoring Robjwas designed to provide baseline
ground water quality data in the area surroundingas wells that have been permitted by the
Idaho Department of Lands prior to production. Favé¢he six wells have already been drilled. A
ground water monitoring network was created frotacted residential wells and municipal
wells from the New Plymouth Public Water System @Wb document existing ground water
guality near the six gas wells.

2.1.6.2 Methods and Results

The six permitted Hamilton Gas Field wells weretigd on a map, and DEQ hand-delivered
sampling permission request forms to owners of kbgeel properties with drinking water wells
located within a 0.25-mile radius of the gas wdllEQ also reviewed the locations of the City of
New Plymouth’s PWS wells to identify wells with soa water critical recharge zones located
near the gas wells. DEQ received permission tecbamples from 12 residential wells and

4 of the City of New Plymouth’s wells. Figure 16os¥s the locations of the gas wells,
residential wells, and PWS wells.
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on wells, sampling network wells (private and
municipal), and DEQ site IDs—Hamilton Gas Field Gro  und Water Monitoring Project.

DEQ reviewed the IDWR online database to identig}lwirillers’ reports for the wells selected
for the network. Reports for 4 of the residentialie’and the 4 PWS wells were identified.

On November 13 and 14, 2012, DEQ collected watapses from the domestic and PWS wells
using procedures outlined in the QAPP (DEQ 2012d) BSP (DEQ 2012j). Water quality field
parameters (pH, temperature, specific conductiaiygl DO) were measured at each well prior to
sample collection (Table 15).

The water samples were delivered to four analytadabratories using procedures outlined in the
FSP. The UIASL in Moscow analyzed the samples édonmmon ions (fluoride, nitrite, nitrate,
chloride, sulfate, bromide, and orthophosphatepl@ 46); total dissolved solids (TDS) and
alkalinity (Table 17); metals (arsenic, barium,drmgrcadmium, calcium, chromium, cobalt,
copper, iron, lead, magnesium, manganese, molyldemigkel, potassium, selenium, sodium,
uranium, vanadium, and zinc) (Table 18; Table @i&solved methane; benzene, toluene,
ethylbenzene, and xylenes (BTEX); and for totafgdletim hydrocarbons - diesel range organics
(TPH-D) (Table 20). The UIASL subcontracted thesdlsed methane analysis to Accutest
Laboratories in Wheat Ridge, Colorado, and the BH&X TPH-D analysis to Anatek Labs,

Inc., in Moscow, Idaho. IBL in Boise, Idaho, anagzthe samples for TC aid coli(Table 17).
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Table 15. Water quality field parameters—Hamilton G as Field Ground Water Monitoring Project.

DE(I‘)DS'te We(l]lceDe%pth Sample Date pH Tem\:)vgtaetrure a Cosgjcctlif\ll(i:ty a E)Oliilcélgﬁda

(C) (nS/cm) (mg/L)
1367 Unknown 11/13/2012 8.90 14.1 447 0.20
2023 129 11/13/2012 8.65 15.4 814 6.47
2024 145 11/13/2012 8.67 155 794 7.34
2025 Unknown 11/14/2012 7.51 15.7 694 7.04
2026 150 11/14/2012 8.73 16.0 270 0.00
2027 Unknown 11/13/2012 8.85 14.4 473 5.23
2028 Unknown 11/13/2012 8.77 14.0 596 5.37
2029 Unknown 11/14/2012 7.79 16.3 491 5.70
2030 Unknown 11/14/2012 7.74 155 475 4.13
2031 Unknown 11/14/2012 8.32 15.5 194 0.00
2032 Unknown 11/14/2012 9.41 14.0 192 0.00
2033 78 11/13/2012 8.99 14.3 558 5.81
2034 100 11/13/2012 9.05 14.4 485 4.47
2035 80 11/13/2012 9.02 13.8 600 6.50
2036 216 11/13/2012 10.29 16.1 152 3.88
2037 101 11/14/2012 7.72 15.0 713 3.83

Notes: Italicized red numbers indicate EPA’s National Secondary Drinking Water Regulation (NSDWR) standard was
reached or exceeded. However, field measurements should be considered estimates and are not used for
determining violations of NSDWR standards. The pH standard is 6.5-8.5 pH units.

mg/L = milligrams per liter; uS/cm = microsiemens per centimeter; C = degrees Celsius

% No primary or secondary health standard available.
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Table 16. Common ion results—Hamilton Gas Field Gro  und Water Monitoring Project.

DEQ Site Well Depth Sample Bromide *  Chloride  Fluoride  Nitrite  Nitrate ~ O-phosphate ®  Sulfate
ID (feet) Date (milligrams per liter)

1367 Unknown 11/13/2012 0.12 28 0.27 <0.05 0.37 <0.10 49
2023 129 11/13/2012 0.17 28 0.25 <0.05 4.7 <0.10 76
2024 145 11/13/2012 0.14 22 0.29 <0.05 4.5 0.18 66
2025 Unknown 11/14/2012 0.21 36 0.24 <0.05 2.0 <0.10 73
2026 150 11/14/2012 0.28 53 0.19 <0.05 <0.05 <0.10 84
2027 Unknown 11/13/2012 <0.10 7.2 0.49 <0.05 3.7 <0.10 10
2028 Unknown 11/13/2012 <0.10 7.0 0.42 <0.05 6.4 <0.10 31
2029 Unknown 11/14/2012 <0.10 2.2 0.60 <0.05 0.97 0.11 5.6
2030 Unknown 11/14/2012 <0.10 4.5 0.56 <0.05 2.3 <0.10 10
2031 Unknown 11/14/2012 <0.10 15 0.55 <0.05 <0.05 <0.10 <0.20
2032 Unknown 11/14/2012 <0.10 3.3 0.36 <0.05 <0.05 <0.10 8.3
2033 78 11/13/2012 <0.10 11 0.36 <0.05 3.3 <0.10 31
2034 100 11/13/2012 <0.10 6.1 0.42 <0.05 2.4 <0.10 19
2035 80 11/13/2012 <0.10 17 0.33 <0.05 2.6 0.10 41
2036 216 11/13/2012 <0.10 2.0 0.36 <0.05 <0.05 <0.10 5.7
2037 101 11/14/2012 0.23 37 0.42 <0.05 1.6 <0.10 86

Notes: EPA’s maximum contaminant level and National Secondary Drinking Water Regulation standards were not exceeded.
O-phosphate = orthophosphate.
% No primary or secondary health standard available.

55



Ground Water Quality Technical Report No. 46

Table 17. Bacteria, total dissolved solids, and alk

alinity results—Hamilton Gas Field Ground Water Mon itoring Project.

DEQ Site Well Depth Sample Total Coliform E. coli Total Dissolved Alkalinity b (as

ID (feet) Date (MPN/100 mL)? (MPN/100 mL) Solids (mg/L) CaCOs) (mgl/L)
1367 Unknown 11/13/2012 <1 <1 290 150
2023 129 11/13/2012 <1 <1 530 350
2024 145 11/13/2012 <1 <1 520 350
2025 Unknown 11/14/2012 <1 <1 440 250
2026 150 11/14/2012 <1 <1 350 130
2027 Unknown 11/13/2012 <1 <1 280 240
2028 Unknown 11/13/2012 <1 <1 370 280
2029 Unknown 11/14/2012 <1 <1 310 270
2030 Unknown 11/14/2012 <1 <1 360 240
2031 Unknown 11/14/2012 <1 <1 140 110
2032 Unknown 11/14/2012 <1 <1 120 93
2033 78 11/13/2012 <1 <1 290 260
2034 100 11/13/2012 <1 <1 320 260
2035 80 11/13/2012 <1 <1 410 270
2036 216 11/13/2012 <1 <1 100 80
2037 101 11/14/2012 <1 <1 490 230

Notes: Italicized red numbers indicate EPA’s National Secondary Drinking Water Regulation (NSDWR) standard was reached or exceeded.
However, field measurements should be considered estimates and are not used for determining violations of NSDWR standards.
MPN/100 mL = most probable number per 100 milliliters; mg/L = milligrams per liter; CaCO3 = calcium carbonate
& A ground water quality standard does not exist.
b : .
No primary or secondary health standard available.
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Table 18. Metals results—Hamilton Gas Field Ground  Water Monitoring Project.

DEQ Well Depth Sample Arsenic  Cadmium  Chromium Lead *° Nickel Selenium  Uranium
Site ID (feet) Date (micrograms per liter)
1367 Unknown 11/13/2012 6.6 <0.10 <0.50 <3.0 <2.5 0.16 5.7
2023 129 11/13/2012 7.9 0.12 0.65 <3.0 <2.5 1.1 32
2024 145 11/13/2012 8.0 <0.10 0.57 <3.0 <2.5 0.94 26
2025 Unknown 11/14/2012 5.7 0.19 0.84 <3.0 <2.5 1.6 29
2026 150 11/14/2012 3.2 <0.10 <0.50 <3.0 <2.5 <0.10 <0.25
2027 Unknown 11/13/2012 15 <0.10 <0.50 <3.0 <2.5 0.17 4.4
2028 Unknown 11/13/2012 18 0.32 0.56 <3.0 <2.5 0.36 8.1
2029 Unknown 11/14/2012 11 <0.10 <0.50 <3.0 <2.5 <0.10 6.3
2030 Unknown 11/14/2012 11 <0.10 <0.50 <3.0 <2.5 0.18 5.2
2031 Unknown 11/14/2012 <0.10 0.13 <0.50 <3.0 <2.5 <0.10 <0.25
2032 Unknown 11/14/2012 0.73 <0.10 <0.50 <3.0 <2.5 <0.10 <0.25
2033 78 11/13/2012 8.9 0.16 0.50 <3.0 <2.5 0.36 7.6
2034 100 11/13/2012 12 <0.10 <0.50 <3.0 <2.5 0.31 7.2
2035 80 11/13/2012 8.8 <0.10 <0.50 <3.0 <2.5 0.60 10
2036 216 11/13/2012 1.4 <0.10 <0.50 <3.0 <2.5 <0.10 <0.25
2037 101 11/14/2012 6.9 <0.10 <0.50 <3.0 <2.5 2.2 15

Notes: Bolded red numbers indicate EPA’s maximum contaminant level was reached or exceeded. No constituents exceeded EPA’s National Secondary
Drinking Water Regulation.
% No primary or secondary health standard available.
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Table 19. Additional metals results—Hamilton Gas Fi

eld Ground Water Monitoring Project.

%ﬁg DV\e/syh Sgrgtpele Barium  Boron *° cifrlrl{a Cobalt® Copper  lron ne'\gi?tjgn_w a ggﬂnaer;e (;\:I;r’]lgg{a Fs’ﬁjtﬁ]s; Sodium?®  Vanadium®  Zinc
ID (feet) (milligrams per liter)
1367 U 11/13/2012 0.086 0.22 53 <0.05 <0.02 <0.02 8.4 0.10 <0.10 2.0 29 <0.02 0.056
2023 129 11/13/2012 0.070 0.28 85 <0.05 <0.02 0.10 17 <0.005 <0.10 3.2 86 <0.02 0.024
2024 145 11/13/2012 0.067 0.32 74 <0.05 <0.02 0.087 15 <0.005 <0.10 3.2 87 <0.02 0.024
2025 U 11/14/2012 0.13 0.23 85 <0.05 <0.02 0.076 16 <0.005 <0.10 3.4 46 <0.02 0.045
2026 150 11/14/2012 0.099 0.20 80 <0.05 <0.02 2.9 3.9 0.41 <0.10 3.1 38 <0.02 0.029
2027 U 11/13/2012 0.063 0.34 54 <0.05 <0.02 <0.02 20 <0.005 <0.10 2.8 20 0.042 0.026
2028 U 11/13/2012 0.073 0.29 67 <0.05 <0.02 <0.02 21 <0.005 <0.10 2.3 34 0.042 0.038
2029 U 11/14/2012 0.054 0.28 52 <0.05 <0.02 <0.02 21 <0.005 <0.10 2.4 27 0.044 0.030
2030 U 11/14/2012 0.066 0.29 53 <0.05 <0.02 <0.02 20 <0.005 <0.10 1.8 25 0.043 0.032
2031 U 11/14/2012 0.025 0.21 10 <0.05 <0.02 0.024 2.8 0.13 <0.10 2.3 30 <0.02 0.024
2032 U 11/14/2012 0.024 0.26 7.1 <0.05 <0.02 0.56 0.79 0.038 <0.10 0.83 36 <0.02 0.018
2033 78 11/13/2012 0.053 0.28 52 <0.05 <0.02 0.021 12 <0.005 <0.10 2.8 60 0.02 0.027
2034 100 11/13/2012 0.044 0.26 50 <0.05 <0.02 <0.02 16 <0.005 <0.10 3.3 37 0.043 0.025
2035 80 11/13/2012 0.065 0.26 66 <0.05 <0.02 0.026 15 <0.005 <0.10 4.3 51 0.02 0.029
2036 216 11/13/2012 <0.010 0.19 6.7 <0.05 <0.02 <0.02 0.16 0.014 <0.10 0.72 30 <0.02 0.024
2037 101 11/14/2012 0.065 0.36 69 <0.05 <0.02 0.089 11 0.0060 <0.10 2.6 80 <0.02 0.028

Notes: No constituents exceeded EPA’s maximum contaminant level. Italicized red numbers indicate EPA’s National Secondary Drinking Water Regulation
standard was reached or exceeded.
U = unknown
# No primary or secondary health standard available.
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Table 20. Hydrocarbon results—Hamilton Gas Field Gr  ound Water Monitoring Project.

DEQ Site Well Depth Sample Benzene  Toluene Ethylbenzene m+p-xylene O-xylene TP  H-Diesel® Methane
ID (feet) Date (micrograms per liter) (mg/L)
1367 Unknown 11/13/2012 <0.50 <0.50 <0.50 <1.00 <0.50 <0.10 <0.0008
2023 129 11/13/2012 <0.50 <0.50 <0.50 <1.00 <0.50 <0.10 <0.0008
2024 145 11/13/2012 <0.50 <0.50 <0.50 <1.00 <0.50 <0.10 <0.0008
2025 Unknown 11/14/2012 <0.50 <0.50 <0.50 <1.00 <0.50 <0.10 <0.0008
2026 150 11/14/2012 <0.50 0.77 <0.50 <1.00 <0.50 <0.10 <0.0008
2027 Unknown 11/13/2012 <0.50 <0.50 <0.50 <1.00 <0.50 <0.10 <0.0008
2028 Unknown 11/13/2012 <0.50 <0.50 <0.50 <1.00 <0.50 <0.10 <0.0008
2029 Unknown 11/14/2012 <0.50 <0.50 <0.50 <1.00 <0.50 <0.10 <0.0008
2030 Unknown 11/14/2012 <0.50 <0.50 <0.50 <1.00 <0.50 <0.10 <0.0008
2031 Unknown 11/14/2012 <0.50 <0.50 <0.50 <1.00 <0.50 <0.10 0.0876
2032 Unknown 11/14/2012 <0.50 <0.50 <0.50 <1.00 <0.50 <0.10 <0.0008
2033 78 11/13/2012 <0.50 <0.50 <0.50 <1.00 <0.50 <0.10 <0.0008
2034 100 11/13/2012 <0.50 <0.50 <0.50 <1.00 <0.50 <0.10 <0.0008
2035 80 11/13/2012 <0.50 <0.50 <0.50 <1.00 <0.50 <0.10 <0.0008
2036 216 11/13/2012 <0.50 <0.50 <0.50 <1.00 <0.50 <0.10 0.00205
2037 101 11/14/2012 <0.50 <0.50 <0.50 <1.00 <0.50 <0.10 <0.0008

Notes: EPA’s maximum contaminant level or National Secondary Drinking Water Regulation standards were not exceeded.
m + p — xylene = meta-xylene plus para-xylene; O-xylene = orthoxylene; TPH = total petroleum hydrocarbons; mg/L = milligrams per liter
® No primary or secondary health standard available.
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Arsenic Sampling

The arsenic concentrations ranged from nondetex(abl1 pg/L) to 18 pug/L; 5 wells exceeded
the arsenic MCL of 10 pg/L (Table 18; Figure 17guated arsenic values have been identified
in this area by various studies (Baldwin and Wiske1994; Neely 2002; Mitchell 2004).
Elevated arsenic values were also found in thia esgen samples were collected by DEQ for
the Lower Payette NPA in 2011 (DEQ 2013b). Thesmedances may be due to naturally
occurring arsenic in the granitic sediments founthe lower Payette River valley (Neely 2002).
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- Hamilton Gas Field
Ground water Monitoring Project
Arsenic Detections
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g 2-<5ug/L
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Figure 17. Arsenic detections—Hamilton Gas Field Gr  ound Water Monitoring Project.

Uranium Sampling

The uranium concentrations ranged from nondeteetatil.25 pg/L) to 32 pg/L; 1 well
exceeded the uranium MCL of 30 pug/L (2023). TheeaHrighest uranium concentrations
occurred in the southern portion of the projecagfégure 18).
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Hydrocarbon Sampling

Benzene, ethylbenzene, xylene, and diesel werdetetted in any of the wells that were
sampled. Toluene was found at a concentration7af @g/L in 1 well (2026) and not detected in
the other 15 wells (Table 20; Figure 19). The MGLtbluene is 1,000 pg/L. Methane was
found in 2 wells at 0.0876 mg/L and 0.00205 mg/lel{®/2031 and 2036, respectively) and not
detected in the other 14 wells (Table 20; Figure A8 MCL for methane does not exist. The
hazard with methane in water is when dissolved aretlmoves from ground water into the
atmosphere, it can potentially ignite, or if it anwlates in a confined space, it can explode. The
United States Department of the Interior, OfficéSofface Mining (Eltschlager et al. 2001),
advises well owners with dissolved methane levedatgr than 28 mg/L to immediately remove
any potential ignition sources and vent the gasydveam any confined spaces.
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Figure 19. Toluene and methane detections—Hamilton Gas Field Ground Water Monitoring
Project.

2.1.6.3 Conclusions

The Hamilton Gas Field Ground Water Monitoring Bobjwas designed to provide background
ground water quality data in the area surroundigg$wells permitted by the Idaho Department
of Lands. Ground water samples from 6 of the 18saentained elements in excess of safe
drinking water MCLs. Water samples from 5 wells teamed arsenic concentrations at or above
the arsenic MCL of 10 pg/L. A water sample from dlliveontained a uranium concentration
above the uranium MCL of 30 pg/L. Both the arsemd uranium appear to be associated with
naturally occurring geologic deposits present adquifer.

Methane concentrations of 0.0876 mg/L and 0.00204 were detected in samples from 2 of
the 16 wells sampled. The suggested action levehithane is 28 mg/L. Toluene was detected
in samples from one well at a concentration of @ng/L. The toluene MCL is 1,000 ug/L.

2.1.6.4 Recommendations

Additional ground water quality monitoring should onducted to evaluate seasonal and annual
variations in ground water quality. Ground watealgy monitoring also should be conducted
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during different phases of natural gas productmadsess potential impacts on ground water
quality.

2.2 Coeur d’Alene Region
2.2.1 Hope Elementary School Ground Water Investiga  tion

2.2.1.1 Purpose

Hope Elementary School (HES) is located in northdamo approximately 3 miles southeast of
Hope, Idaho (Figure 20). The school is adjacemihédDenton Slough of Lake Pend Oreille on
the Hope Peninsula. The water system for HES igpcised of a single well located immediately
adjacent to the school. The HES has had an inog#é®nd in nitrate-nitrogen (nitrate)
concentrations from their drinking water well (Figi21). There have been concerns regarding
potential water quality impacts to the HES wellnfrthe Ellisport Bay Sewer District (EBSD)
wastewater reuse site located immediately wedtetthool.
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Figure 20. Vicinity map of Hope, Idaho, and the stu  dy area.

DEQ initiated a ground water investigation to sttigly cause of elevated nitrate concentrations
at HES. The purpose of the investigation was tatileany activities in the area that may be
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contributing to or causing the elevated nitratthmm HES drinking water well. Determining the
source or sources may allow alternatives to treatiti@t can reduce or eliminate the
introduction of excess nitrogen to the ground water

Hope Elementary School Well
Nitrate®
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* Source of nitrate data is from DEQ SIDWIS database
Figure 21. Historic nitrate concentrations in the H ope Elementary School well.

The lithology described in well logs of the studgaindicates that bedrock underlies the
majority of the Hope Peninsula and adjacent madhkmeas. The EBSD reuse site is located on
the Hope Peninsula with subsurface conditions destias approximately 12 to 20 feet of
unconsolidated material over bedrock. The schodlemsociated well are located in a small area
of unconsolidated sediments, bordered by EllisBast to the north and Denton Slough to the
south that joins the bedrock of the peninsula aedrainland. The unconsolidated materials
consist of an upper unit of clay with sand, graael] cobbles and is underlain by a water-
bearing sand and gravel. The well logs indicateoavh clay unit below the sand and gravel.

The HES well (Well #1 in Figure 22) was completedAugust 4, 1987, to a depth of 132 feet
below ground surface (bgs). The stratigraphy deedrin the well driller’s report is generally
clay with sand, gravel, and cobbles to 95 feetdbgssand and gravel below the clay unit to the
depth of the well. The well is screened in the Iosand and gravel unit. Depth to water from
land surface in the HES well is 92 feet bgs.

The regional ground water elevations within thelgtarea range from approximately 2,100 to
2,065 feet above mean sea level. The depth to graatter in the project area ranges between 1
and 92 feet bgs. Ground water flow direction wittiie unconsolidated sediments between the
bedrock of the Hope Peninsula and the mainlandithwest to southeast (Figure 22). The
shallow ground water flow in the area of the EBS&stewater reuse facility, most likely
migrates horizontally to the northeast following fbcal topography (Figure 22).
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Figure 22. Ground water flow direction and geologic cross section well locations.

Potential Nitrate Sources and Sampling

The HES well is located in an area with multiplegmaial nitrogen sources, including (1) the
HES septic drainfield, (2) an adjacent agricultiietd, (3) the EBSD wastewater reuse site, and
(4) Denton Slough of Lake Pend Oreille (Figure 23)e goal of the water sampling and analysis
in the area of the HES is to determine the poteniiebgen sources that may be responsible for
the elevated nitrate concentration found in theethk well. Two sampling events were
completed during April and May 2012. A separate [@arg event for ammonia and total

Kjeldahl nitrogen (TKN) was conducted in July 20¥2ater samples were obtained from the
two EBSD lagoons, HES well, and Denton Slough. FIES septic drainfield was not sampled
as part of this study because it has been abandomk® no longer in use.
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Figure 23. Potential nitrogen sources near the Hope Elementary School well.

2.2.1.2 Conclusions

Four potential nitrogen sources were investigat#eiS septic drainfield, agricultural field,
EBSD storage lagoons, and Denton Slough. A spreatisbol developed by the Idaho
Department of Environmental Quality for wastewatarse sites to determine the quantity of
leachate that will migrate past the root zone &edconcentration of nitrogen in the leachate was
applied to the conditions at the agricultural fielthe model indicates that leachate will migrate
past the root zone of the agricultural field widtes that range between 0.0 and 3.8 inches per
month with an average nitrogen concentration ofdgL. The HES septic drainfield does not
appear to be a source of nitrogen due to the sfazguconditions of the underlying soils and
hydrogeology along with evidence from historicdtatie levels in the HES well relative to
EBSD site operations and history. Water sampleaiogd from the Denton Slough do not have
any significant concentrations of nitrogen compaind

Lagoon #1 has significant nitrogen content in traf of ammonia and TKN (15.9 mg/L and
19.2 mg/L, respectively) and has past and recerurdented leakage of treated wastewater. The
oxidation of ammonia and TKN in lagoon #1 waterldaesult in a source water with
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significant nitrate concentrations. The recent agegdest in lagoon #1 indicates leakage in
excess of allowable rates. DEQ inspection repat® falso documented concern with the
density of vegetation around the trees causingrtigated water to disperse over a much smaller
area and increase the hydraulic loading rates @géren area. Based on the available data, the
elevated nitrate concentrations exhibited in th&Shiell water are consistent with leakage from
EBSD lagoon #1 and/or seasonal hydraulic overlgadmthe irrigation site causing water to
move past the root zone and into the ground water.

2.2.1.3 Recommendations

DEQ continues to work with stakeholders and intexparties to evaluate the ground water
conditions.

2.3 Idaho Falls Region
2.3.1 Mud Lake Nitrate Priority Area Potential Nitr  ate Source Evaluation

2.3.1.1 Purpose

The Mud Lake NPA includes 127 square miles of dsffie County and is ranked the 28th most
degraded area (out of 32) in the 2008 statewide NIPKings. It is the second largest and
second-highest ranked NPA for the Idaho Falls megio

Samples were collected to evaluate the potentiakces of nitrates to ground water in the area.
An understanding of potential sources specifih®Mud Lake NPA is critical to directing
resources and education toward appropriate BMPs$aahedlp determine what community
resources or potential regulatory responses ameaee prevent further ground water quality
degradation. Accurate information regarding spatial temporal water quality trends is also
critical to interagency decision making. This stuslyntended to be a “first look” at the region,
helping to identify criteria that should be consetewhen developing a regional monitoring
network. This project is a continuation of the istigation into seven wells that were sampled in
2011 (DEQ 2013b).

Sites were selected from wells with existing momitg results showing elevated nitrates. PWS
wells, ISDA dairy and pesticide monitoring sitesddDWR Statewide Monitoring Network
Program sites were reviewed. DEQ received permmdsicample five wells in 2012 (Figure 24).
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Mud Lake Nitrate Priority Area, 2008

Figure 24. Well locations, project well name, and n  itrate concentrations—Mud Lake Nitrate Priority
Area Potential Nitrate Source Evaluation.

Mud Lake is a closed basin along the northern pordif the eastern Snake River plain (ESRP).
The basin, along with the related Big Lost Riveugh, forms the terminus of surface water
drainages for the northern and northwestern patairihe ESRP. The area is characterized by
basaltic volcanism and deposition of eolian, flijvéend lacustrine sediments concurrent with
subsidence over the past few million years (Giayeinal. 2002; Spinazola 1994). The Mud
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Lake basin is separated by a low divide from thg [Bist River trough. Climate fluctuations
since the Pleistocene resulted in formation of sdvakes and lake complexes in the area; the
current Mud Lake is a remnant of these lakes (Gmnet al. 2002). During times of greater
discharge, Mud Lake combined with the terminal $a&kthe Big Lost River basin to form Lake
Terreton. Sediments tend to thin to the south agaie more predominant basalts along the
ESRP axial volcanic zone (Spinazola 1994) (Fig&e Regional ground water flow is to the
south and west (Jeffers and Baldwin 2008).

(o

e

Mud Lake NPA
Nitrate Source Evaluation

mmi Ground Water Contour Flows

e

Figure 25. Ground water elevation (IDWR 1992) and | ocations of the Mud Lake basin and
approximate location of Mud Lake—Market Lake barrie  r, as indicated by the dashed red lines.

Based on review of area well logs, the surficiaisents consisting primarily of sands and clays
can vary from just a few feet to more than 100 teiekk. These sandy clayey layers are
commonly separated by fractured basalt. Well logsfthe region also tend to show a
characteristic grey or blue clay at depth thaikisly related to large Yellowstone rhyolitic
eruptions. This clay layer is present in some watllabout 300 feet deep in the central portion of
the study area and is occasionally present in Virella Monteview-Mud Lake to Roberts. Depth
to ground water ranges from tens of feet in theh®wn portions of the study area to 250 feet or
more in the southern margin. Logs suggest thatlost, surficial aquifer is present in some
areas, particularly in the northern portion of tbgion, as well as a deeper aquifer throughout
most of the area.
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Work summarized by Spinazola (1994) identifies aslmas 450 feet of sediment in this central
part of the basin. These sediments constitute d balower permeability that reaches from
Monteview to Roberts. More permeable basalts iatated with these sediments result in locally
confined aquifer conditions. Regionally, this baridediments results in what other authors
have described as the Mud Lake—Market Lake ba(ffigure 25). North and east of this barrier,
ground water gradients are low (5-10 feet per mae)he barrier, gradients are much higher
(30-60 feet per mile) (Crosthwaite 1973; Jefferd Baldwin 2008). Camas Creek, Rays Lake,
and areas to the north and east are areas of gveated discharge, while areas to the south and
west are recharge areas.

Average annual precipitation for the Mud Lake ase@d.79 inches, with May and June having
the largest monthly totals at 1.3 and 1.22 inchespectively. Average annual high and low
temperatures are 58.5°F and 26.7°F, with the agaragimums above freezing from May—
September (WRCC 2012).

2.3.1.2 Methods and Results

Five wells were sampled in June and July 2012 yatig the QAPP and FSP (DEQ 2011c;

Hall 2011). Water quality field parameter data westected prior to sampling (Table 21).
Samples were sent to IBL in Boise for analysisal€icim, magnesium, sodium, potassium,
chloride, sulfate, alkalinity, nitrate plus nitritend ammonia. Samples were sent to Idaho State
University in Pocatello for tritium analysis. Samplwere sent to IAS Environmental in
Pocatello for TC ané&. colianalysis. After receiving the major ion chemisind nutrient

results, samples for nitrogen isotope, oxygen @®tand deuterium were sent to the University
of Arizona and samples for nitrogen isotope onniti@te molecule and oxygen isotope on the
nitrate molecule were sent to University of Waterémd Northern Arizona University for
analysis. Analysis of the stable nitrogen and oryigetopes for nitrate${Nnirate 8- Onitratd)

can provide information about the history of thogen in the environment.

Results for major ion chemistry and tritium aregemgted in Table 22; nitrate and bacteria results
are presented in Table 23. Major ion chemistry ples a picture of the overall relative character
of ground water, including mixing between groundevdrom different sources and changes in
ground water chemistry from inputs such as disgmiudf the aquifer matrix, infiltration, and
impacts from sources of contamination.
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Table 21. Water quality field parameters—Mud Lake N itrate Priority Area Potential Nitrate Source
Evaluation.

opwel  0EQ el sanpe  uer,Spedfe | oweehed A

(feet) ) (uS/cm) (mg/L) )
Mudlake11-09 2224 40 6/27/2012 10.3 1105 7.00 CE 23
Mudlake11-10 2225 165 6/27/2012 10.6 1105 7.11 CE 23
Mudlakel1-11 2228 350 6/29/2012 13.6 2810 7.43 CE 30
Mudlakel11-13 2227 250 7/12/2012 135 642 7.31 6.75 26
Mudlakel1-14 2226 U 7112/2012 12.4 1610 7.67 3.15 28

Notes: pH was within the range of EPA’s National Secondary Drinking Water (NSDWR) standard (6.5-8.5 pH units).
However, field measurements should be considered estimates and are not used for determining violations of NSDWR
standards.

T = degrees Celsius; uS/cm = microsiemens per centimeter; mg/L = milligrams per liter; Temp. = temperature; CE =
calibration error of field meter and measurement was not quantifiable; U = unknown

 No primary or secondary health standard available.
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Table 22. Tritium and major ion results—Mud Lake Ni

trate Priority Area Potential Nitrate Source Evalua

tion.

Major lon Concentration (milligrams per liter)

Project Well gEtQ Well Depth Sample Tritium @ —
Name ||De (feet) Date (PCIL)  calcium®  Magnesium ®  Sodium®  Potassium *  Chloride  Sulfate (";‘Ilskzgg]gé
3)
Mudlake11-09 2224 40 6/27/2012 4 120 30 75 5.6 80.6 87.7 349
Mudlake11-10 2225 165 6/27/2012 2 86 26 120 5.8 72.6 87.1 385
Mudlake11-11 2228 350 6/29/2012 3 200 190 96 12 461 626 235
Mudlake11-13 2227 250 7/12/2012 6 77 19 42 4.6 13.9 20.6 331
Mudlakel1l-14 2226 u 7/12/2012 3 81 47 280 9.7 340 135 345
Notes: Italicized red numbers indicate EPA’s National Secondary Drinking Water Regulation was reached or exceeded.
pCi/L = picocuries per liter; CaCOj3 = calcium carbonate; U = unknown
% No primary or secondary health standard available.
Table 23. Nutrient and bacteria results—Mud Lake Ni trate Priority Area Potential Nitrate Source Evalua  tion.
Nutrient Concentration Bacteria

Project Well DEQ Well Depth (milligrams/liter) (colonies/100 milliliter)
- Sample Date -
Name Site ID (feet) Total NO; + NO3 Total Ammonia Total E coll
as Nitrogen as Nitrogen Coliform 2 )

Mudlake11-09 2224 40 6/27/2012 14 <0.01 <1.0 <1.0
Mudlake11-10 2225 165 6/27/2012 9.4 <0.01 <1.0 <1.0
Mudlakel1-11 2228 350 6/29/2012 31 <0.01 <1.0 <1.0
Mudlakel11-13 2227 250 7/12/2012 3.2 <0.01 <1.0 <1.0
Mudlakel1-14 2226 u 7112/2012 26 0.051 1.0 3.1

Notes: Bolded red numbers indicate EPA’s maximum contaminant level or Idaho Ground Water Quality standards were reached or exceeded.
NO; + NO3 = nitrite plus nitrate
& A ground water quality standard does not exist.
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Nitrate Sampling

Figure 24 presents the distribution of nitrate @riations for the Mud Lake study area. Three
wells (11-09, 11-11, and 11-14) exceeded the MCLniwate (Table 23). There appears to be a
relationship of increasing sulfate and chloridenglflow paths with increasing nitrate (Figure
26). This relationship is especially pronouncethim nitrate versus chloride relationship.
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Figure 26. Nitrate versus chloride and nitrate vers  us sulfate plot—Mud Lake Nitrate Priority Area

Potential Nitrate Source Evaluation.

Stable Isotope Sampling

Stable isotope measurements can provide insighetbistory of the nitrate and potential
sources and processes that may be at work modibgatigthe observed nitrate concentration and
the isotopic signature. Stable isotope resultshiisrproject are displayed in Table 34%0 /§°H
relationships for Mud Lake area sites reflect E®JRRInd water with a trend characteristic of
water that has been evaporated. This finding sugdiest recharge for the region is likely related
to local precipitation and irrigated agriculturahtls (Wood and Low 1988; Cecil et al. 2005).

Table 24. Stable isotope results—Mud Lake Nitrate P riority Area Potential Nitrate Source

Evaluation.
Proﬁ;::n Vélell gﬁg DVZStIL Sgr;]t%le 50 52H 55N - NAU - - Waterlol
D (feet) 8 Nnirate 8" Ohitrate & Nhitrate & Onitrate

Mudlake11-09 2224 40 6/27/2012  -16.9 -130 7.5 7.38 -7.99 7.92 -4.48
Mudlake11-10 2225 165 6/27/2012  -17.1 -131 4.8 5.08 -7.31 5.49 -5.22
Mudlake11-11 2228 350 6/29/2012  -17.8 -136 6.5 6.11 -8.91 7.00 -4.09
Mudlake11-13 2227 250 7112/2012  -17.3 -130 6.6 6.39 -8.13 7.39 -4.18
Mudlake11-14 2226 U 7/12/2012  -16.9 -130 9.6 10.61 -3.49 10.91 3.11

Notes: No primary, secondary, or advisory health standards available for isotopes.
NAU = Northern Arizona University; "0 = oxygen isotope; 8°H = deuterium; >N = nitrogen isotope; 8" Nnirate =
nitrogen isotope of nitrate molecule; 5"®0nitate = oxygen isotope of nitrate molecule.
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8N results can provide some insight relating nitcecentrations and primary nitrogen
sources for sample sites. StabtéN measurements are presented as per mil relativiéragen
in air. Nitrogen from human or animal waste andilfeer sources has distinguishalsféN
signatures. Typical'®N values for various nitrogen sources are liste@idghle 6. One well (11-
14) had &N value in between an organic nitrogen in the soilrce and a waste source. The
remaining four wells sampled for this project I3aeN values that indicate an organic soil
nitrogen source.

Analysis of the stable nitrogen and oxygen isotdpesitrates & *Nyivate 8- Ohiratd CaN provide
information about the history of the nitrogen ie #gnvironment. Results are presented as per mil
relative to air fols"*Nyizae @and relative to the Vienna Standard Mean OceareiVait5 Oy jate
Observed nitrogen isotopic ratios and nitrate cotrations can be modified by both chemical
and biological processes in the environment. i andd *Onirate Signature for nitrates in
ground water can help in understanding whethergases of nitrification or denitrification are
likely occurring and can explain the obserdét piraee andd *Onivae results (Kendall et al.

2007).

DEQ collected duplicate samples for all sites;dach site, a sample was sent to both the
University of Waterloo Environmental Isotope Laltorg and Northern Arizona University’s
Colorado Plateau Stable Isotope Laboratory (NAUat&oo and NAU use different methods
for 8" *Npivate andd*®Oninate @analysis. University of Waterloo uses the AgCIN&y-based
methods. NAU uses a current industry standard wligimig bacteria method.

All sites could have been modified by nitrificatiprocesses; however, more information and
review is needed to fully interpret these resitsomparison of the Waterloo and NAU results
indicates some small differences that will be assgsvhen the balance of data is received.

2.3.1.3 Conclusions

Preliminary review suggests that nitrates in growater for most sites sampled are likely from
mixed or organic nitrate sources in the soil.

A combination of tools is being used to understimedpotential sources of nitrates in the ground
water in the Mud Lake NPA. The combination of magr chemistry and plots of specific
indicators versus nitrate concentrations and atberbinations of chemical and isotopic results
appear to be valuable in identifying relationshgpscific to local ground water. A partial list of
tools include the following:

* Major ion chemistry plots

» Spatial plot of nitrate concentrations
« 50 versus®H

« Nitrate plus nitrite versus™N

° 815N nitrate V€ rSUSBlson itrate

2.3.1.4 Recommendations

Additional wells were sampled in the Mud Lake NPA2011 (DEQ 2013b). Analysis of both
2011 and 2012 data using the tools referenced abifiMee conducted to better understand the
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potential nitrate sources. DEQ will also presenbremendations regarding a suggested set of
plots and comparisons to employ to identify potrgources for the elevated nitrates.

2.4 Lewiston Region

2.4.1 Camas Prairie Nitrate Priority Area Ground Wa  ter Monitoring Project

This section summarizes the 2012 sampling results fin ongoing ground water quality
evaluation of nitrate concentrations in the Camrasrie, north of Grangeville, Idaho. A DEQ
investigation (Bentz 1998) found that 24 of 55 walhmpled (44%) had nitrate concentrations
that exceeded 5 mg/L (i.e., half the MCL of 10 m)g/Lhe maximum nitrate concentration
reported in the 1998 study was 77.1 mg/L. Thateahas later determined to be from a point
source near the wellhead and the site has notdaepled in subsequent years. The Camas
Prairie is one of Idaho’s 32 NPAs, based in parthen1998 nitrate investigation results.

2.4.1.1 Purpose

DEQ initiated the Camas Prairie ground water maimgpprogram in August 2005 as part of a
regional ambient ground water monitoring networ&.aldress elevated nitrate concentrations in
the Camas Prairie NPA, a ground water quality mamat plan was developed (DEQ and
ISCC 2008). The plan encourages implementatiorohintary BMPs to reduce nitrate
concentrations in ground water.

As part of the plan, approximately $1 million ofe@h Water Act Section 319 grant funds have
been expended on the Camas Prairie through 20ihfdementing agricultural ground water
protection BMPs, such as direct seed practicegdDseed practices allow for crop planting with
minimal soil disturbance, which may contribute éduced nitrogen mobility when combined
with other BMPs.

Long-term ground water monitoring is being condddtedetermine the plan’s effectiveness on
improving ground water quality. Nitrate concentwatidata will be periodically evaluated to
determine if ambient concentrations increase oredse. This evaluation will include seasonal
and overall trend assessment.

2.4.1.2 Methods and Results

Since 2006, DEQ has conducted routine quarterlypagfrom the Camas Prairie network of

23 wells and 2 springs. In addition to the sitesitaved by DEQ, wells were identified and
sampled by the Lewis Soil Conservation District &#mel ISDA. Nitrate concentrations from
sampled sites were compared seasonally for seyesesd to identify wells with nitrate
concentrations with similar seasonal trends and nestlts considered to be anomalies. Wells
with reported results that were considered to lmeraties were addressed to identify and resolve
isolated or localized situations and dropped framambient monitoring network.

During the 2012 calendar year, ambient samplirgcocordance with the QAPP (DEQ 2005) was
conducted in March, June, September, and Decerbéa.were collected from 23 wells and

1 spring (Figure 27). Water quality field paramstef water temperature, specific conductance,
and DO were measured prior to sample collectiomitoates (Table 25).
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Samples collected in March, September, and Deceméer also analyzed for total phosphorus
to characterize total phosphorus concentratiotisarCamas Prairie ground water and determine
if the potential exists to use total phosphoruaugment current efforts in assessing the region’s
ground water quality.

September Nitrate Concentration

Nitrate

B <2mg/L

B 2-<5mgiL

[0 5-<10mgL

Il >10 mg/L

3 Nitrate Priority Area (2008)
[l City Boundary

[ County Boundary

Figure 27. Well locations, site identification, and nitrate concentrations for September 2012
sampling—Camas Prairie Nitrate Priority Area Ground Water Monitoring Project.
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Table 25. Water quality field parameters—Camas Prai  rie Nitrate Priority Area Ground Water Monitoring P roject.

DEQ well March 2012 June 2012 September 2012 December 2012
Site Depth Spec. Water DO Spec. Water DO Spec. Water DO Spec. Water DO
D (feet) Cond. Temp. (mg/L) Cond. Temp. (mg/L) Cond. Temp. (mg/L) Cond. Temp. (mg/L)
(us/cm) () (us/icm) () (us/cm) () (us/cm) ©
199 140 457 8.2 10.05 NS NS NS 461 11.9 9.74 463 9.7 9.74
202 400 228 9 7.8 251 11.6 8.43 267 12.1 8.11 227 9.5 7.55
205 327 575 10.8 0.41 586 12.0 0.34 593 12.7 0.66 535 12.7 0.66
207 85 433 9.6 3.76 443 9.9 3.90 433 10.7 3.91 445 9.5 3.74
210 500 345 117 3.3 342 153 2.27 341 15.0 179 332 125 2.37
212 400 416 8.6 7.66 421 10.8 7.29 415 13.4 7.54 406 9.6 7.70
216 80 564 11.9 7.13 589 11.8 7.15 576 12.9 6.95 574 12.0 6.98
217 500 239 5.3 6.48 250 13.5 5.60 255 15.5 2.60 247 7.0 6.01
407 375 366 5.1 8.71 359 13.7 6.64 396 15.8 8.03 377 7.2 8.67
413 260 425 4.1 14.1 432 13.5 10.45 413 17.9 11.44 397 5.9 10.64
416 187 427 10.8 8.88 452 11.0 8.76 442 11.3 8.91 438 10.9 8.43
419 250 664 8.5 6.09 451 12.6 7.06 626 12.1 6.16 538 8.0 6.94
423 500 240 8.5 8.0 239 10.6 8.45 265 11.8 7.69 243 8.9 7.84
432 135 361 10.7 3.53 373 11.2 3.72 363 11.2 3.33 353 10.7 3.05
437 28 NS NS NS 521 8.9 7.64 522 115 7.01 504 7.0 7.25
637 396 413 9.7 10.84 429 11.4 12.78 407 11.9 11.87 394 10.6 9.84
638 90 420 7.7 10.37 429 11.0 9.93 434 11.2 9.09 420 8.7 9.63
639 85 628 9.1 7.71 639 10.4 7.67 633 10.4 7.37 619 8.6 7.48
642 65 641 10.6 9.88 621 11.4 10.19 497 10.9 9.47 553 10.7 9.03
643 145 362 4.5 9.07 377 13.0 2.28 440 17.7 8.25 379 6.4 9.36
644 402 505 8.3 8.98 524 113 9.02 503 11.7 8.81 5.06 7.2 9.72
645 165 644 10.2 8.43 665 11.4 7.47 629 11.6 6.71 643 10.1 8.06
920 300 443 5.8 9.32 450 12.2 8.82 451 13.6 7.99 436 8.0 8.68
1214 Spring NS NS NS 316 9.7 4.39 311 10.6 3.29 313 9.3 4.25

Notes: No primary or secondary health standard available for listed water quality field parameters.
Spec. Cond. = specific conductivity; uS/cm= microsiemens per centimeter; Temp. = temperature; C = deg rees Celsius; DO = dissolved oxygen; mg/L = milligrams
per liter; NS = not sampled.
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Nitrate Sampling

The highest reported nitrate concentration of TighL. was collected from site 212 during the
September sampling event. Site 212 had the highpstted nitrate concentration during all four
sampling events, with an annual average of 17.2% nhg all, 9 of the 24 sampled Camas
Prairie sites reported nitrate concentrations ediogethe EPA ground water MCL at least once
during the 2012 sampling year (Table 26). Oveth#ye was little variation in median and mean
nitrate concentrations (from 0 to 7.8%) at eaoh Isétween sampling events in 2012.

Table 26. Nitrate results—Camas Prairie Nitrate Pri  ority Area Ground Water Monitoring Project.

. Well Depth Nitrate Concentration (milligrams per liter)
DEQ Site ID
(feet) March 2012 June 2012 September 2012 December 2012
199 140 8.19 NS 8.29 8.76
202 400 3.50 421 4.99 3.83
205 327 4.24 4.59 4.76 4.13
207 85 12.2 11.8 12.7 13.5
210 500 4.00 3.70 3.58 3.69
212 400 17.4 16.9 17.6 171
216 80 9.48 9.53 9.40 10.6
217 500 271 2.67 1.97 2.64
407 375 3.49 1.16 6.89 9.47
413 260 6.14 5.95 5.86 5.79
416 187 15.2 16.9 16.3 16.4
419 250 11.9 8.66 16.9 13.2
423 500 3.56 4.29 6.90 4.65
432 135 4.61 2.98 4.14 451
437 28 NS 10.3 10.1 9.93
637 396 5.69 7.07 6.12 5.48
638 90 5.15 5.34 5.30 541
639 85 5.35 5.56 5.48 5.43
642 65 13.0 12.9 7.70 10.3
643 145 6.09 5.17 7.78 6.89
644 402 11.8 11.7 10.8 11.4
645 165 135 13.4 13.8 15.0
920 300 6.40 6.39 6.34 6.10
1214 Spring 4.22 4.33 4.43 4.24

Notes: Bolded red numbers indicate EPA's maximum contaminant level was reached or exceeded.
NS = not sampled

Phosphorus Sampling

The reported laboratory results for total phospe@ancentrations range from 0.0202 mg/L to
0.142 mg/L. The highest reported concentratiorefmh sampling event was reported for
samples collected from site 639. The lowest repoctancentrations were from site 407 in March
and from site 205 in September and December (T&ABleVariability between mean and median
concentrations at each site was greater than tibildtly for reported nitrate concentrations,
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ranging from O to 16.9%. Two sites had the greatasability, with 10.2% at site 212 and
16.9% at site 423.

Because of the variation between mean and mediahpiocosphorus concentrations, seasonal
variability may be meaningful. Of the 24 sampleesi1l (46%) reported the lowest total
phosphorus concentrations in March and 12 (50%rteg@ the highest concentrations in
December.

Table 27. Phosphorus results—Camas Prairie Nitrate Priority Area Ground Water Monitoring
Project.

DEQ Site  Well Depth Total Phosphorus ? Concentration (milligrams per liter)
ID (feet) March 2012 September 2012 December 2012
199 140 0.0657 0.0654 0.0674
202 400 0.047 0.0448 0.0514
205 327 0.029 0.0216 0.0317
207 85 0.0683 0.0627 0.0697
210 500 0.0861 0.0716 0.0772
212 400 0.101 0.0831 0.0786
216 80 0.0805 0.078 0.0784
217 500 0.0552 0.0599 0.0701
407 375 0.0202 0.0253 0.0318
413 260 0.0542 0.0593 0.0684
416 187 0.0314 0.037 0.0429
419 250 0.0642 0.0706 0.0728
423 500 0.04 0.0414 0.0408
432 135 0.0423 0.0446 0.0543
437 28 NS 0.0845 0.0465
637 396 0.0727 0.0753 0.0751
638 90 0.0718 0.0661 0.0752
639 85 0.142 0.125 0.132
642 65 0.0356 0.0782 0.0543
643 145 0.0561 0.0369 0.0459
644 402 0.0685 0.0722 0.079
645 165 0.0395 0.038 0.0386
920 300 0.0926 0.0911 0.0921
1214 Spring 0.0597 0.0638 0.054

Note: NS = not sampled.
% No primary or secondary health standard available.

2.4.1.3 Conclusions

Sample results show that ground water in the CdPnaisie contains elevated nitrate
concentrations. At some locations, reported nitcatecentrations equal or exceed the EPA MCL
of 10 mg/L. Based on the large aerial extent ofrdeégd ground water, commercial fertilizer,
livestock manure, and septic discharge are potestiaces of elevated nitrate concentrations
reported in project area ground water.
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The temporal variability between ground water méreoncentrations at various wells in the area
may indicate nitrate leaching rates, sources obgén, and ground water hydrology are not
uniform throughout the year. Total phosphorus catre¢ions reflect more seasonal variability.
This variation can be due to changes in croppiritep®a and fertilizer application, variation in
nutrient uptake by crops due to growing seasonitiond, or variations in leaching rates related
to the amount and timing of precipitation availatllenobilize nutrients below the crop root
zone.

2.4.1.4 Recommendations

Annual variability reported for individual wells rkes it difficult to detect improvements in
ground water quality in the project area as BMRsimiplemented because concentration
changes may be within the range of historic correéions reported for individual wells.
Therefore, this project will attempt in the futdoecompare changes in seasonal trends of the
network over multiple years to identify changesimbient conditions.

In addition to assessing nitrate concentrations bwee, evaluating total phosphorus
concentration trends may be helpful in determinregeffectiveness of BMPs over time.
Continued investigation of total phosphorus coneians in the region’s ground water is
recommended.

Tracking changes in ambient nitrate concentratrefegive to changes in land use or source
controls could be accomplished by comparing chaimgssasonal trends over multiple years to
minimize the effects of seasonal variability thatwr under the conditions mentioned above.
Multiple year seasonal trend analysis of ambietnate concentrations has not been conducted.
Additional data and data compilation is neededrgnaonducting such analyses. Data and
resources are anticipated to be available for tiad¢yais phase of the project in the future.

Ground water conditions can be represented in gpvater. Monitoring spring water when
ground water provides the only source of water $&r@am can also be used to determine ground
water nitrogen loads to surface water. This infdramamay be useful in determining if and

where ground water nitrogen contribution to surfaeger exists in the drainage basin and to
focus BMP implementation efforts. For more inforraat see Baldwin et al. (2008), which
summarizes data collected for this project from220Gough 2007.

2.4.2 Tammany and Lindsay Creeks Ground Water Monit  oring Project

2.4.2.1 Purpose

The Lindsay Creek NPA was designated in 2008 uginognd water quality data from IDWR,
ISDA, United States Geological Survey, and DEQ. WA encompasses the Lindsay and
Tammany Creek watersheds. The 2007 Lindsay Creéaknt@aximum daily load (TMDL)
determined that ground water base flow is a nitnag@ntributor to Lindsay Creek and requires a
reduction in nitrogen loading (DEQ 2007a). The gufahis project is to create an ambient
ground water quality monitoring network to complateultiple year seasonal trend analysis to
detect changes as a result of the Lindsay Creek &tfelfalso extend ground water quality
monitoring to include the aquifer within the Tammareek watershed area.
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Limited ground water sampling has shown elevatéate concentrations in the Tammany Creek
area. Tammany Creek is located on the south sidewiston, Idaho, and the watershed has
similar spring-fed nutrient load characteristictlas Lindsay Creek watershed on the north side
of Lewiston (Figure 28). The ground water in thigtershed may also be a potential source of
excess nutrients to Tammany Creek. Tammany Creakiiently impaired by nutrients and has
an approved nutrient TMDL (DEQ 2010a).

2.4.2.2 Methods and Results

For this project, DEQ sampled 13 wells and 5 sgriqgarterly during March, June, September,
and December 2012. Water-quality field parameteesnperature, specific conductivity, and
DO—were measured in the field prior to sample abibe (Table 28). Samples were collected
quarterly for nitrate (Table 29) and sent to Andtaks in Moscow, Idaho, for analysis. Samples
were also collected (Table 30) and sent to AnatdisLfor phosphorus analysis in March,
September, and December 2012. DEQ is collecting tdadlevelop an ambient ground water
quality monitoring network of approximately 25 sitor quarterly sampling. Nitrate
concentrations from sampled wells will be analyiedetermine if seasonal or spatial trends
exist in the monitoring network in addition to muming long-term regional changes.
Anomalous nitrate concentrations will be addresseibolated or localized situations and
dropped from the ambient network, if needed.
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|| Nitrate Priority Area

June 2012

Nitrate Concentration
Not Analyzed
<2mg/L
2-<5mg/L
5-<10mg/L
210 mg/L

Figure 28. Well and spring locations, DEQ site IDs,

and nitrate concentrations for June 2012

sampling—Tammany and Lindsay Creeks Ground Water Mo  nitoring Project.
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Table 28. Water quality field parameters—Tammany an  d Lindsay Creeks Ground Water Monitoring Project.

DEQ well March 2012 June 2012 September 2012 December 2012
Site Depth Specific ~ Water DO Specific ~ Water DO Specific ~ Water DO Specific ~ Water DO
D (feet) Cond. Temp. (mg/L) Cond. Temp. (mg/L) Cond. Temp. (mg/L) Cond. Temp. (mg/L)
(uSfem) (%) (uSfem) (%) (uSfem) (%) (uSfem) (%)
533 225 861 10.5 9.86 805 14.7 9.54 803 15.1 10.15 811 11.8 9.84
534 205 720 12.2 10.05 720 13.9 9.87 713 13.6 9.83 NA NA NA
538 228 1222 13.8 2.22 77 14.0 9.62 869 14.5 8.80 2276 13.6 7.97
696 295 NA NA NA 1106 11.4 3.87 1036 14.2 4.16 1021 11.8 3.79
1036 134 940 13.8 8.21 935 16.6 8.33 842 16.8 8.50 906 7.9 8.81
1038 150 1273 12.3 9.73 1273 12.9 9.80 1225 13.4 9.72 1248 11.2 9.89
1039 235 1200 11.0 9.59 864 14.9 8.56 881 15.4 8.37 1091 12.9 9.13
1171 Spring 1196 9.9 11.04 1222 153 9.07 1187 16.9 8.87 1145 6.4 10.94
1215 Spring 814 8.4 5.75 NA NA NA NA NA NA NA NA NA
1254 205 975 13.6 9.83 1021 14.2 9.58 NA NA NA 1045 12.5 9.70
1255 197 911 14.1 8.55 899 15.2 8.33 897 14.8 7.66 892 13.7 8.82
1311 200 1409 111 8.61 1296 16.4 7.67 1296 18.8 6.02 1298 8.7 9.52
1312 Spring 244 11.1 7.88 210.1 16.6 7.58 219 19.1 7.58 213.8 14.5 7.81
1313 1025 606 8.4 8.94 647 14.2 9.20 630 15.1 7.99 NA NA NA
1314 Spring 592 7.5 9.17 572 13.4 7.98 NA NA NA 560 8.6 9.32
1315 Spring 598 10.7 6.68 596 12.7 9.21 592 12.1 9.45 580 7.8 9.65
1317 476 533 11.7 9.78 593 12.3 9.21 575 13.5 8.93 593 10.2 10.16
2022 800 NA NA NA 227 15.5 1.14 NA NA NA 224 115 6.16

Notes: No primary or secondary health standard available for listed water quality field parameters.
Spec. Cond. = specific conductivity; uS/cm= microsiemens per centimeter; Temp. = temperature; C = deg rees Celsius; DO = dissolved oxygen; mg/L = milligrams
per liter; NA = not analyzed
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Nitrate Sampling

Nitrate results from the 2012 quarterly sampling presented in Table 29. The highest nitrate
concentration was observed at site 1314 (19.4 nayltihg the December 2012 sampling event.
Overall, 13 of the 18 sample sites in the Tammaingitay Creek project area had nitrate
concentrations that equaled or exceeded the MAIOwhg/L during at least one quarter, and

10 sites had average nitrate concentrations ovend/Q for 2012. Only sites 1312 and 2022
(depths of 1,025 and 800 feet, respectively) haaye concentrations less than 5 mg/L for the
year. A histogram of all nitrate samples in thegjgebarea for 2012 is shown in Figure 29. Mann-
Whitney analyses of synoptic sampling data showigoificant differenceso(= 0.10) between
any of the quarterly sampling events in 2012.

Table 29. Nitrate results—Tammany and Lindsay Creek s Ground Water Monitoring Project.

DEQ Well depth Nitrate Concentration (milligrams per liter)

Site ID (feet) March 2012 June 2012 September 2012 December 2012
533 225 14.6 10.1 111 11.9
534 205 9.51 9.92 10.3 NA
538 228 3.61 6.07 6.14 13.7
696 295 NA 8.14 6.91 5.73
1036 134 9.87 10.8 7.05 10.0
1038 150 7.30 7.65 7.96 7.97
1039 235 8.19 6.8 6.84 8.63
1171 Spring 12.4 11.5 11.8 11.8
1215 205 11.2 NA NA NA
1254 197 14.2 15.8 NA 15.0
1255 200 14.9 14.7 13.3 15.1
1311 Spring 12.9 9.99 9.09 12.2
1312 1025 1.28 0.35 0.31 0.33
1313 Spring 12.7 12.8 13.3 NA
1314 Spring 17.3 17.1 NA 19.4
1315 476 15.2 14.3 14.0 13.7
1317 Spring 12.9 15.9 15.8 15.5
2022 800 NA <0.1 NA <0.1

Note: Bolded red numbers indicate EPA’s maximum contaminant level was reached or exceeded.
NA = not analyzed
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Figure 29. Histogram of nitrate concentrations and estimated kernal density distribution of all
nitrate samples (n = 62, bandwidth = 2)—Tammany/Lin  dsay Creek project area, 2012. The median
nitrate concentration value exceeds the MCL of 10 m  g/L.

Tracking trends in ambient nitrate ground watercemtration due to changes in land uses or
source controls will be accomplished by compariegssnal trends over multiple years. This
comparison will assist in determining the effedts@asonal variability that occur due to changes
in cropping patterns and fertilizer applicationiggion in nitrogen uptake by crops due to
growing season conditions, and variations in laaghates related to the amount and timing of
precipitation available to mobilize nitrogen beltve crop root zone. Multiple year seasonal
trend analysis of ambient nitrate concentratiorssri yet been conducted because additional
data and compilation are needed prior to conducirlp analyses. Data and resources are
anticipated to be available to complete the tremalysis phase of the project in the future.

Phosphorus Sampling

Samples for total phosphorous were also collecteohg the March, September, and December
sampling events (Table 30) to determine if totadgghorus could be used to supplement current
efforts in monitoring regional ground water qualiBor all sample sites in 2012, concentrations
ranged from <0.01 mg/L to 0.3330 mg/L with a medrafue of 0.0319 mg/L. Seasonally,
median values increased slightly over the year f@od306 mg/L in March to 0.0396 mg/L in
December.

85



Ground Water Quality Technical Report No. 46

Table 30. Total phosphorus concentrations—selected sites within the Tammany and Lindsay
Creeks Ground Water Monitoring Project.

Phosphorus # Concentration (milligrams per liter)

DEQ Well depth
Site ID (feet) March September December
2012 2012 2012
533 225 0.0415 0.0406 0.0302
534 205 0.0373 0.0256 NA
538 228 0.0279 0.0319 0.0618
696 295 NA 0.2280 0.21
1036 134 0.0291 0.0346 0.0278
1038 150 0.0819 0.0815 0.0848
1039 235 0.0301 0.0376 0.0396
1171 Spring 0.0280 <0.01 0.0396
1215 Spring 0.0206 NA NA
1254 205 0.0310 NA 0.0254
1255 197 0.0227 0.0195 0.0272
1311 200 0.0590 <0.01 0.0174
1312 Spring 0.0606 <0.01 0.0132
1313 1025 0.0250 0.0145 NA
1314 Spring 0.3330 NA 0.0897
1315 Spring 0.0264 0.0462 0.0485
1317 476 0.0530 0.0484 0.0529
2022 800 NA NA 0.0232

Note: NA = not analyzed
 No primary or secondary health standard available.

2.4.2.3 Conclusions

Sample results show that ground water in the Tanyraad Lindsay Creek project area has
elevated nitrate concentrations, with the majasitgample locations exceeding EPA’s MCL of
10 mg/L in at least one quarter of the year. Waligilable to include in an ambient network are
limited, and springs shown to be representativgrofind water conditions may continue to be
enlisted into the monitoring network to satisfyalaeeds. Currently, not enough phosphorus
data are available to determine seasonal or spierads in concentration.

2.4.2.4 Recommendations

Continued monitoring of available wells and sprilgseecommended to establish an ambient
ground water quality network to track multiple yaad seasonal trends, specifically for nitrate,
in the project area. Outlier tests and common lwmastry should be used to determine if
samples are representative of ambient conditiodscanld be used to monitor long-term trends
in ground water quality, once sufficient data asbected. Any wells yielding sample
concentrations or other parameters inconsistett thvé ambient conditions should be considered
anomalies and dropped from the monitoring netwibtlltiple year trend analysis should be
completed to quantify long-term trends in nitrab@@entration. Continued investigation of total
phosphorus concentration in the region’s grouncemigtalso recommended.
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To address the ground water degradation, DEQ ftiryaan NPA management plan with the
assistance of the Lindsay and Tammany Creeks Waigisdvisory Group. The management
plan will be a component of the Lindsay Creek TMiDiplementation plan. The Nez Perce
County Soil and Water Conservation District hagpsed funding the plan through the Clean
Water Act section 319 grant program. The NPA mamaaye plan and applications for funding
should continue in order to assist with ground wptetection efforts and projects to reduce
nitrogen loading.

2.5 Pocatello Region

No ground water quality projects were conductedgipublic funds in the Pocatello region in 2012.

2.6 Twin Falls Region
2.6.1 Box Canyon Follow-Up Sampling Project

2.6.1.1 Purpose

In spring 2012, an investigation was initiateddaling a complaint made to ISDA by a local
resident and dairy operator in southern GoodingnBgudaho. The complaint involved an odor
emanating from a private well in the area neightpa complex of seven dairies known as the
Box Canyon Complex. ISDA requested assistance D&®Q staff after samples collected by
ISDA showed that nitrate concentrations exceededf£MCL (Marv Patton, personal
communication, 2012). Concern over elevated ammaoomiaentrations was also expressed due
to the strong odor detected. The area also supaquigculture facilities owned by Clear Springs
Foods, Inc., including the Snake River Farms site.

The sampling area lies in the ESRP in the Cleaekapring system of southern Gooding
County, Idaho, just north of the Snake River andglsof Interstate 1-84 (Figure 30). The wells
and springs at Snake River Farm represented thestamnvenient potentially downgradient
site from the complaint well. In 2009, DEQ condulcéestudy at this site because of elevated
nitrate levels detected in springs supplying wadeé8nake River Farms (Schorzman et al. 2009).

The purpose of this 2012 investigation was to fellgp on the complaint to determine the nature
and extent of the reported contamination, deterniitiee contamination was a chronic or a
temporary problem, identify possible sources, aumbmmend solutions.

87



Ground Water Quality Technical Report No. 46

Box Canyon Follow-up

® Vicinity of complaint well
(J Dairy Locations (ISDA)
Nitrate Concentration (mg/L)
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Figure 30. Location, project well name, and nitrate concentrations for springs and wells sampled
for the Box Canyon Follow-Up Sampling Project.

2.6.1.2 Methods and Results

The ESRP is a northeast-southwest trending straldieature dominated by successive
Quaternary-age basalt flows of the Snake River @rdhe cumulative basalt units range from
300 to 400 feet thick along the Snake River, wiidlividual flows approximately 20 feet thick
(Whitehead 1992). The advancing basalt flows, ceyie ancestral Snake River to shift course,
resulted in highly porous pillow basalt zones amovg evidence of rapid vertical ground water
movement (Gillerman and Schiappa 1994).

Ground water in the ESRP aquifer generally moves fnortheast to southwest. A previous
study (Schorzman et al. 2009) suggested that thgplex geology in the Snake River plain
includes zones of high transmissivity that coulteptially channelize water with high nitrate
concentrations toward spring discharge outlets tesadlly leading to the Snake River Farm
facility. Delineation of two ground water flow sgshs—one regional and one local—was
described previously by Baldwin et al. (2006). Tineject area is located within the local flow
system delineated by Baldwin et al. (2006), whieb high transmissivity and greater
susceptibility to contamination.
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Six sampling sites were chosen based on downgrigglierimity to the reported contamination.
Four springs and two wells in the Snake River Faamsaculture facility were sampled due to
their accessibility and location downgradient af tomplaint well and because concern was
expressed that facility water may be adverselyctgfik One spring site, Briggs-S1, was located
about a mile west of the main Snake River Farm dexnff-igure 30). Samples were taken at the
six sites on May 7, 2012, in accordance with twevmusly completed QAPPs for this study
area (DEQ 2007b; DEQ 2010b).

Field parameters of temperature, pH, specific cotidity, DO, and turbidity were recorded on
site (Table 31). Laboratory samples were analytéBlain Boise for chloride; sulfate; major
ions (calcium, magnesium, potassium, sodium); dkaliaity to define the current geochemistry
and for ammonia, nitrate, TC, a&d coli. In addition, water samples were drawn for
sulfonamide antibiotics and sent to the UIASL inddow for analysis.

A summary of the analytical results is shown in[€&82 and Table 33. No EPA National
Primary or Secondary Drinking Water Regulation deads were equaled or exceeded. Three
spring samples tested positive for TC, but no dal#eE. coliwere found in those samples. The
Briggs-S1 spring sample was taken below the ostete 300 feet from a pond with abundant
floral growth, which explains why TC was as highB&6.4 mg/L. Nitrate concentration was
highest in CS-3B at 5.6 mg/L. Spatial distributmmitrate levels is shown in Figure 30.

No detectable results for sulfonamide antibioticsucralose were found in any of the samples
based on a reporting limit ranging from 0.10 pg/l0t20 pg/L (Table 33).

Table 31. Water quality field parameters—Box Canyon Follow-Up Sampling Project.

Gie  ProlctWel pepy  Samle  Temn’ oy 0 Gagent  TUB
ID (feet) (uS/cm) (mg/L)
847 SR-1 Spring  5/7/2012 14.32 7.54 606 9.96 0.0
2099 SR-W1 140 5/7/2012 15.87 7.54 616.8 8.22 1.1
852 CS-3B Spring  5/7/2012 14.27 7.60 728.8 9.73 0.0
2101 FS-1 Spring  5/7/2012 14.43 7.60 558.4 9.86 0.0
2100 CSFPP-W1 432 5/7/2012 17.49 8.26 356.5 9.37 7.8
843 Briggs-S1 Spring  5/7/2012 14.82 7.75 446.2 10.41 0.0

Notes: pH was within the range of EPA’s National Secondary Drinking Water Regulation (NSDWR) standard (6.5-8.5
pH units). However, field measurements should be considered estimates and are not used for determining violations

of NSDWR standards.

mg/L = milligrams per liter; pS/cm = microsiemens per centimeter; T = degrees Celsius; Temp. = temper ature; NTU

= nephelometric turbidity unit

 No primary or secondary health standard available.
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Table 32. Common ion and bacteria analytical result s—Box Canyon Follow-Up Sampling Project.

Well Cal- Magne- Potas- Ammo— Total

o a . . L .
DI_EQ Project Sample cium sium sium Sodium Chloride  Sulfate nia Nitrate  Alkalinity Coliform ° E. coli
Site Depth

Well Name Date — -

ID (feet) (milligrams per liter) (MPN/100 mL)
847 SR-1 Spring 5/07/2012 54 24 4.7 31 51.0 58.4 <0.010 2.6 171 58.3 <1
2099 SR-W1 140 5/07/2012 62 21 5.9 30 45.6 61.4 <0.010 2.0 185 <1 <1
852 CS-3B Spring 5/07/2012 62 31 5.2 39 63.3 69.9 <0.010 5.6 198 7.3 <1
2101 FS-1 Spring 5/07/2012 51 22 4.5 29 46.0 54.2 <0.010 2.2 160 <1 <1
2100 CSFPP-W1 432 5/07/2012 22 0.85 7.1 50 14.3 30.5 0.070 <0.010 121 <1 <1
843  Briggs-S1 Spring 5/07/2012 40 18 3.8 22 29.1 41.6 0.013 1.7 141 866.4 <1
Notes: EPA’s maximum contaminant level or National Secondary Drinking Water Regulation standards were not reached or exceeded.

MPN/100 mL = most probable number per 100 milliliters
% No primary or secondary health standard available.
*A ground water quality standard does not exist.
Table 33. Sulfonamide antibiotics and sucralose ana  lytical results—Box Canyon Follow-Up Sampling Proje ct.
DE ) well ; : . Sulfa- Sulfachloro- Sulfa- Sulfa-
SitS Project Depth Sample Sulfathiazole  Sulfamerazine  Sulfamethizole methazine pyridazine methoxazole dimethoxine Sucralose
D Well Name f Date - -
(feet) (micrograms per liter)

847 SR-1 Spring 5/07/2012 <0.20 <0.10 <0.20 <0.10 <0.20 <0.10 <0.10 <0.10
2099 SR-W1 140 5/07/2012 <0.20 <0.10 <0.20 <0.10 <0.20 <0.10 <0.10 <0.10

852 CS-3B Spring 5/07/2012 <0.20 <0.10 <0.20 <0.10 <0.20 <0.10 <0.10 <0.10
2101 FS-1 Spring 5/07/2012 <0.20 <0.10 <0.20 <0.10 <0.20 <0.10 <0.10 <0.10
2100 CSFPP-W1 432 5/07/2012 <0.20 <0.10 <0.20 <0.10 <0.20 <0.10 <0.10 <0.10

843 Briggs-S1 Spring 5/07/2012 <0.20 <0.10 <0.20 <0.10 <0.20 <0.10 <0.10 <0.10

Note: No primary or secondary health standard available for sulfonamide antibiotics or sucralose.
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2.6.1.3 Conclusions

In a previous study, seasonal trends in the Snaker Rarm springs showed highest nitrate
concentrations in the fall and lowest in the spang early summer from April to June
(Schorzman et al. 2009). The nitrate concentrat@tected in CS-3B (5.6 mg/L) could be a
potential indication that the elevated nitrate @nications detected within the complaint well
also affected the downgradient springs. Howevéntaer samples had nitrate concentrations
2.6 mg/L or less; 2 mg/L is generally consideredkgaound level (DEQ 2008). No further
complaints of odor or nitrate contamination wereereed. It is possible that an unintended
discharge due to poor wellhead protection pracifoesia an unprotected well) occurred
causing the ammonia odor and localized contaminaki@wever, the dynamics of the local
versus regional ground water flow systems may Imdayged a part in the nonelevated nitrate
concentrations detected in this sampling event.

Baldwin et al. (2006) used specific conductanceratrdte to delineate the regional and local
flow systems of the ESPA in this region. Basedhmirtanalysis, the local flow system had
conductance values in excess of 500 uS/cm andexage nitrate concentration of 3.6 mg/L,
while the regional flow system was less than 50@&pmSand had an average nitrate concentration
of 1.29 mg/L. Baldwin et al. (2006) developed aislon line that ran generally east and west
dividing the area into a northern (regional flomdasouthern (local flow) portion. The Box
Canyon Dairy Complex is located just north of tleevfdivision line delineated by Baldwin et al.
(2006) and would therefore be part of the regidioaV system. If introduced to ground water at
the Box Canyon Dairy Complex, contaminated watey mever reach the springs at Snake River
Farm. Ground water in the regional system alscetsamore slowly. However, Baldwin et al.
(2006) also noted that the springs at Snake RiganFexhibited characteristics of both flow
systems over the course of the year dependentigation, and the division line is difficult to
pinpoint.

No detectable sulfonamide antibiotics were foundng of the samples. Schorzman et al. (2009)
found traces of sulfamethoxazole in several spratgsnake River Farm but at levels ranging
from 0.0012 pg/L to 0.0092 ug/L, which are far lvelbe detection limits used in this study
(0.10 pg/L—0.20 pg/L).

2.6.1.4 Recommendations

If the contaminated wells were a result of an utgoied well or human error at the dairy, BMPs
for wellhead protection need to be addressed. I8B#\the authority to inspect dairies for BMP
implementation to protect water quality. A singbckflow incident or flooding of wastewater in
the vicinity of the complaint well could have cadselocalized problem.

Without a complete understanding of the complewftegimes in this region of the ESRP, it is
difficult to predict ground water flow paths. A cpnehensive dye tracer testing program
combined with water quality monitoring would shedmnlight on the fate of pollutants as they
enter the ground water system in this region. Atimmum, a regional trend monitoring
program for nitrate and coliform is recommended.
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3 DEQ Cooperative Projects

This section presents data from special groundrnepiality monitoring and investigation
projects that were conducted jointly by DEQ andceotttate agencies in calendar year 2012.

3.1 DEQ-ISDA Nitrate and Common lons Ground Water M onitoring
Project

3.1.1 Purpose

The ISDA Ground Water Program has developed a gratater monitoring network across the
state of Idaho to assess the impacts of pestigden ground water quality. DEQ partnered with
ISDA to pay for analysis of common ions, specifigaitrate, to help assess ground water
quality across the state. By using ISDA’s existiggwork and planned sampling activities, the
common ion ground water quality data were colleéteabnly the analytical costs. The data will
help identify areas of concern and potential hethltbats associated with degraded ground water
guality. Additionally, the information will be uséd augment data from PWSs, the IDWR
Statewide Ambient Ground Water Quality Monitoringp§am, and local-scale monitoring
projects to be used in the NPA ranking process.

3.1.2 Methods and Results

ISDA collected 109 samples from domestic wells ssribie state following its EPA-approved
QAPP (Figure 31 through Figure 35). Samples webensited to the UIASL in Moscow for
analysis of fluoride, chloride, nitrite, bromidetrate, orthophosphate, and sulfate. Samples
collected in Owyhee County were also analyzed fiemania due to the anaerobic nature of the
aquifer in the area. The analytical results arevshim Table 34.

3.1.2.1 Nitrate Sampling

Nitrate concentrations for this project ranged froomdetect (<0.050 mg/L) to 50 mg/L. Out of
the 109 samples collected for nitrate analysissétiples (22%) equaled or exceeded the EPA
MCL of 10 mg/L for nitrate. At least 1 well exceetddne MCL in each of the project areas,
except in Kootenai (Figure 31) and Owyhee Cour{iégure 33). In total, 83 samples (76%)
were at or greater than 2 mg/L, indicating some typnonnaturally occurring nitrogen source;
2 mg/L is generally considered background level QDED08).

Well locations and nitrate concentrations are showfigure 31 through Figure 35.
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Figure 31. Well location, ISDA well ID, and nitrate  results in Kootenai County—DEQ-ISDA Nitrate
and Common lons Ground Water Monitoring Project.
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Figure 32. Well location, ISDA well ID, and nitrate  results in Nez Perce, Lewis, and Idaho
Counties—DEQ-ISDA Nitrate and Common lons Ground Wa  ter Monitoring Project.
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Figure 33. Well location, ISDA well ID, and nitrate  results in Owyhee County—DEQ-ISDA Nitrate
and Common lons Ground Water Monitoring Project.
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Figure 35. Well location, ISDA well ID, and nitrate  results in Minidoka and Cassia Counties—DEQ-
ISDA Nitrate and Common lons Ground Water Monitorin g Project.
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Table 34. Analytical results—DEQ-ISDA Nitrate and C  ommon lons Ground Water Monitoring Project.

a Ortho-

ISDA Well Depth Sample Fluoride  Chloride  Nitrite  Bromide Nitrate phosphate Sulfate  Ammonia *
Well ID (feet) Date — -
(milligrams per liter)

3100101 Unknown 09/19/2012 2.5 42 <0.050 0.22 4.7 <0.10 970 NA
3100101 Unknown 12/17/2012 25 37 <0.050 0.17 51 <0.10 1100 <0.10
3100201 Unknown 09/19/2012 11 120 <0.050 0.40 0.31 0.16 600 NA
3100201 Unknown 12/17/2012 1.0 130 <0.050 0.49 0.27 <0.10 580 6.3
3300101 Unknown 08/22/2012 0.37 24 <0.050 0.38 1.6 <0.10 22 NA
3300601 Unknown 08/22/2012 0.65 15 0.19 0.25 9.8 0.12 51 NA
7300201 Unknown 08/08/2012 0.28 40 <0.050 <0.10 6.3 <0.10 74 NA
7300501 40 08/08/2012 0.21 33 <0.050 <0.10 21 <0.10 47 NA
7300701 Unknown 08/09/2012 0.17 39 <0.050 <0.10 8.5 <0.10 82 NA
7300801 170 08/08/2012 0.77 63 <0.050 <0.10 12 <0.10 150 NA
7300901 167 08/16/2012 0.89 36 <0.050 <0.10 5.2 0.13 86 NA
7301101 160 08/08/2012 0.16 28 <0.050 <0.10 6.0 <0.10 54 NA
7301601 125 08/09/2012 0.24 43 <0.050 <0.10 6.8 <0.10 77 NA
7302001 125 08/08/2012 0.19 29 <0.050 <0.10 2.9 <0.10 49 NA
7302701 Unknown 08/09/2012 0.17 41 <0.050 <0.10 6.7 <0.10 71 NA
7303201 100 08/09/2012 0.69 480 <0.050 0.70 36 <0.10 420 NA
7303401 33 08/08/2012 0.75 36 <0.050 <0.10 0.24 <0.10 93 NA
7303901 Unknown 08/08/2012 0.58 30 <0.050 <0.10 12 <0.10 55 NA
7304101 Unknown 08/08/2012 0.23 31 <0.050 <0.10 9.8 <0.10 64 NA
7304301 Unknown 08/08/2012 0.56 22 <0.050 <0.10 54 <0.10 48 NA
7304501 Unknown 08/09/2012 0.30 50 <0.050 <0.10 9.8 <0.10 110 NA
7500501 Unknown 07/18/2012 0.25 26 <0.050 <0.10 2.2 <0.10 53 NA
7502201 Unknown 07/18/2012 0.52 31 <0.050 <0.10 0.99 <0.10 42 NA
7502401 200 07/17/2012 0.41 42 <0.050 <0.10 3.6 <0.10 63 NA
7503201 31 07/18/2012 0.57 17 <0.050 <0.10 0.72 <0.10 32 NA
7503401 483 07/18/2012 0.58 21 <0.050 <0.10 0.70 <0.10 33 NA
7504701 Unknown 07/19/2012 0.68 25 <0.050 <0.10 2.7 <0.10 59 NA
7504801 Unknown 07/19/2012 0.44 27 <0.050 <0.10 2.6 <0.10 57 NA
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ISDA Well Depth Sample Fluoride Chloride Nitrite  Bromide 2 Nitrate phoosrgr]]c;_te a Sulfate  Ammonia *
Well ID (feet) Date — -
(milligrams per liter)

7505201 Unknown 07/17/2012 0.47 29 <0.050 <0.10 2.4 <0.10 63 NA
7505501 198 07/17/2012 0.50 24 <0.050 <0.10 3.6 <0.10 51 NA
7505801 168 07/19/2012 0.40 28 <0.050 <0.10 2.3 0.11 57 NA
7506601 Unknown 07/19/2012 0.32 14 <0.050 <0.10 5.6 <0.10 29 NA
7507001 Unknown 07/17/2012 0.47 30 <0.050 <0.10 11 <0.10 85 NA
7507401 205 07/17/2012 0.46 39 <0.050 <0.10 3.2 <0.10 60 NA
7800201 Unknown 08/15/2012 0.86 34 <0.050 <0.10 51 <0.10 140 NA
7800801 Unknown 08/16/2012 0.40 27 <0.050 <0.10 4.0 <0.10 62 NA
7800901 Unknown 08/16/2012 0.39 45 <0.050 <0.10 4.3 <0.10 140 NA
7803601 Unknown 08/15/2012 0.65 38 <0.050 <0.10 6.9 <0.10 120 NA
7804101 Unknown 08/14/2012 1.1 32 <0.050 <0.10 4.4 <0.10 68 NA
7804201 Unknown 08/14/2012 1.0 37 <0.050 <0.10 5.4 <0.10 74 NA
7804301 Unknown 08/14/2012 0.95 43 <0.050 <0.10 12 <0.10 96 NA
7804401 Unknown 08/15/2012 0.84 38 <0.050 <0.10 2.6 <0.10 74 NA
7805501 Unknown 08/15/2012 1.0 33 <0.050 <0.10 7.1 <0.10 74 NA
7805601 180 08/15/2012 0.98 37 <0.050 <0.10 6.4 <0.10 88 NA
7805701 Unknown 08/15/2012 1.0 53 <0.050 <0.10 6.2 <0.10 87 NA
7806401 Unknown 08/15/2012 0.87 28 <0.050 <0.10 3.2 <0.10 60 NA
7806601 Unknown 08/15/2012 1.3 43 <0.050 <0.10 1.7 <0.10 92 NA
7900101 Unknown 08/02/2012 0.26 77 <0.050 0.29 4.2 <0.10 110 NA
7900601 Unknown 08/02/2012 <0.15 42 <0.050 <0.10 9.0 <0.10 79 NA
7900701 Unknown 08/02/2012 <0.15 49 <0.050 <0.10 12 <0.10 78 NA
7900801 Unknown 08/07/2012 <0.15 39 <0.050 <0.10 11 <0.10 67 NA
7900901 185 08/01/2012 0.19 34 <0.050 <0.10 5.9 <0.10 63 NA
7901001 Unknown 08/01/2012 0.26 35 <0.050 <0.10 8.2 <0.10 67 NA
7901101 425 08/02/2012 <0.15 51 <0.050 0.12 3.6 <0.10 45 NA
7901401 58 08/07/2012 <0.15 49 <0.050 <0.10 17 <0.10 71 NA
7901501 80 07/31/2012 0.32 34 <0.050 <0.10 10 <0.10 83 NA
7901601 Unknown 07/31/2012 <0.15 34 <0.050 <0.10 13 <0.10 88 NA
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ISDA Well Depth Sample Fluoride Chloride Nitrite  Bromide 2 Nitrate phoosrgr]]c;_te a Sulfate  Ammonia *
Well ID (feet) Date — -
(milligrams per liter)

7901701 230 07/31/2012 0.27 27 <0.050 <0.10 6.6 <0.10 65 NA
7901801 51 07/31/2012 0.41 23 <0.050 <0.10 4.9 <0.10 45 NA
7901901 61 08/01/2012 <0.15 38 <0.050 <0.10 13 <0.10 72 NA
7902201 56 08/01/2012 1.7 31 <0.050 <0.10 1.6 0.13 60 NA
7902201 56 08/07/2012 1.7 32 <0.050 <0.10 1.6 0.17 59 NA
7903201 Unknown 08/01/2012 0.47 44 <0.050 <0.10 9.3 <0.10 74 NA
7903501 68 08/01/2012 <0.15 33 <0.050 <0.10 11 <0.10 66 NA
7903601 Unknown 08/07/2012 <0.15 45 <0.050 <0.10 10 <0.10 67 NA
7903801 42 08/02/2012 0.32 37 <0.050 <0.10 8.3 <0.10 77 NA
7904101 425 08/02/2012 0.16 36 <0.050 0.11 5.2 <0.10 35 NA
8201201 Unknown 09/25/2012 <0.15 1.6 <0.050 <0.10 1.9 <0.10 11 NA
8202901 Unknown 09/25/2012 <0.15 6.9 <0.050 <0.10 3.4 <0.10 12 NA
8204501 303 09/25/2012 <0.15 1.4 <0.050 <0.10 15 <0.10 19 NA
8204601 Unknown 09/25/2012 <0.15 2.8 <0.050 <0.10 1.4 <0.10 14 NA
8204701 Unknown 09/25/2012 <0.15 1.8 <0.050 <0.10 1.3 <0.10 16 NA
8204801 178 09/25/2012 <0.15 15 <0.050 <0.10 0.74 <0.10 17 NA
8204901 218 09/25/2012 <0.15 5.2 <0.050 <0.10 1.4 <0.10 8.2 NA
8205001 Unknown 09/25/2012 <0.15 11 <0.050 <0.10 0.87 <0.10 17 NA
8205101 300 09/25/2012 <0.15 1.1 <0.050 <0.10 1.7 <0.10 19 NA
8205201 302 09/25/2012 <0.15 3.1 <0.050 <0.10 2.6 <0.10 8.3 NA
8601401 Unknown 09/19/2012 0.42 130 <0.050 0.58 8.5 <0.10 350 NA
8601401 Unknown 12/17/2012 0.46 130 <0.050 0.54 8.2 <0.10 340 <0.10
8601801 Unknown 09/19/2012 1.8 30 <0.050 0.13 <0.050 <0.10 15 NA
8601801 Unknown 12/17/2012 1.7 21 <0.050 <0.10 <0.050 <0.10 5.6 5.3
8602001 Unknown 09/19/2012 1.0 83 <0.050 0.32 6.1 <0.10 710 NA
8602001 Unknown 12/17/2012 0.55 15 <0.050 <0.10 0.063 <0.10 300 1.4
8603001 Unknown 09/19/2012 0.59 39 <0.050 <0.050 <0.10 320 NA
8603001 Unknown 12/17/2012 0.55 40 <0.050 0.19 <0.050 <0.10 320 9.5
8700501 Unknown 07/11/2012 0.53 49 <0.050 <0.10 15 <0.10 78 NA
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ISDA Well Depth Sample Fluoride Chloride Nitrite  Bromide 2 Nitrate phoosrgr]]c;_te a Sulfate  Ammonia *
Well ID (feet) Date — -
(milligrams per liter)

8700601 Unknown 07/11/2012 0.53 15 <0.050 <0.10 25 <0.10 37 NA
8700801 Unknown 07/11/2012 0.47 41 <0.050 <0.10 9.0 <0.10 90 NA
8701201 Unknown 07/11/2012 0.52 68 <0.050 0.31 11 <0.10 170 NA
8900401 Unknown 07/10/2012 0.58 50 <0.050 0.13 7.2 <0.10 110 NA
8900501 81 07/10/2012 0.65 48 <0.050 0.22 3.1 <0.10 79 NA
8900601 Unknown 07/10/2012 0.60 41 <0.050 <0.10 3.5 <0.10 94 NA
8900801 106 07/10/2012 0.71 130 <0.050 0.32 50 <0.10 290 NA
8901801 Unknown 07/10/2012 0.38 51 <0.050 0.10 10 <0.10 160 NA
9500201 Unknown 08/20/2012 0.89 4.5 <0.050 <0.10 6.0 <0.10 18 NA
9501401 Unknown 08/20/2012 0.53 46 <0.050 0.27 41 <0.10 48 NA
9502001 Unknown 08/22/2012 0.33 6.5 <0.050 0.12 0.36 <0.10 20 NA
9502201 Unknown 08/20/2012 0.31 6.2 <0.050 0.14 11 <0.10 27 NA
9502801 Unknown 08/20/2012 0.74 3.9 <0.050 <0.10 0.16 <0.10 19 NA
9503601 Unknown 08/21/2012 0.41 13 <0.050 <0.10 10 <0.10 28 NA
9503901 Unknown 08/21/2012 0.48 1.0 <0.050 <0.10 2.7 <0.10 6.6 NA
9504301 Unknown 08/21/2012 0.80 15 <0.050 0.18 24 <0.10 54 NA
9504401 Unknown 08/21/2012 0.38 0.49 <0.050 <0.10 0.067 <0.10 29 NA
9504501 Unknown 08/21/2012 0.36 0.61 <0.050 <0.10 2.0 <0.10 8.9 NA
9505101 Unknown 08/21/2012 0.31 10 <0.050 0.19 11 0.16 18 NA
9505401 Unknown 08/22/2012 0.65 7.4 <0.050 0.16 13 <0.10 31 NA
9505501 Unknown 08/22/2012 0.35 7.3 <0.050 0.14 <0.050 <0.10 24 NA
9505701 Unknown 08/21/2012 0.54 2.3 <0.050 <0.10 2.8 <0.10 9.5 NA
9507001 Unknown 08/20/2012 0.70 14 <0.050 0.27 17 <0.10 31 NA

Notes: Bolded red numbers indicate EPA’'s maximum contaminant level was reached or exceeded. Italicized red numbers indicate EPA’s National Secondary
Drinking Water Regulation standard was reached or exceeded.

NA = not analyzed

% No primary or secondary health standard available.
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3.1.3 Conclusions

The cooperative project between ISDA and DEQ redult common ion ground water data that
helped assess ground water quality across the Biyatgsing the existing ISDA ground water
monitoring network and its planned sampling, DEG \&hle to obtain additional water quality
data with only analytical costs. Out of the 109 gha® collected for nitrate analysis, 24 samples
(22%) equaled or exceeded the EPA MCL of 10 mgflnftvate. The nitrate and other common
ion results indicate degradation of ground watelitquacross the state. These data will be
helpful in the next NPA determination and rankimggess conducted by DEQ and the Ground
Water Monitoring Technical Committee.

3.1.4 Recommendations

This project was a good example of a cooperatiogept between state agencies in Idaho saving
time and money by using existing ground water noimg networks and sampling schedules.
DEQ and ISDA continued this cooperative approaainduSDA Ground Water Program
sampling scheduling in 2013, adding additional tituents to help with further identifying
degraded ground water across the state. ISDA ar@ €tould continue these cooperative
efforts to increase program efficiency and proground water quality in the state of Idaho.
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