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1. Introduction

Groundwater isa key resource itdahq providing nearly all thes t a driekihngwaterand a
critical componenbft h e st a tyelT@esecoacmnizr and social vitality of every Idaho
community depends on accessatsafe and cleaground watesupply.

Idahocode§39-1, A EnNvVi r ondttend |désignales the Idahg Departmeht
Environmental Quality (DEQ)sathe primary agency to coordinate and admingtennd water
quality protection programs for the state. DEQ is also responsible for collectirgalyding
data forground watequality management purposes.

Idaho coddurther directs DEQ, Idaho Department of Water ResoUitE8&R), andldaho State
Department oAgriculture (ISDA) to conductground waterguality monitoringand promote
public awarenessf ground wateissuesy making results ofround watequality investigation
available to the public.

Publicwatersystems(PWSs) are regulated by DEQ under thesl€ral Safe Drinking Water Act
and thefldaho Rules for Public Drinking Water Systen(fDAPA 58.01.08. These regulations
requirechemical analysis of drinking water for variazmntaminantsDEQensures thabllow-
up monitoringis conductedvhen contammantsof concern are detectéu PWSs DEQ also
implements the Source Water Protection Prograprdmote therotecton of drinking water.

In addition DEQ responds to tketions ofcontaminants ofoncernthat arefound by monitoring
programsmplemented byther entities, such as the StatewdAdebientGround Water Quality
Monitoring Programnetwork, administered by IDWHFollow-up investigationsnaydevelop

into a DEQIocal orregional monitoring project to assess conditions and identify arteae
public healthmay bethreatered Theinvestigationresults can facilitate management decisions
thatprotectthe resource and promote public awarerf@sground wateprotection.

Theground watequality monitoring results caalsobe used to defamand prioritize degraded
ground watequality areas, such as nitrate priority areas (NPHsis prioritizationis necessary
to effectively allocate resources foater qualityimprovement strategieBEQ has worked in
coordination with state and fedeeajencies, as well as stakeholders, to devgiopndwater
guality managemenglans (GWMPs) thataddresground watedegradation in NPAsGround
waterquality data are used to evaluate the effectiveness of B®/{hplementation.

This report is intended to provide the publitha n over vi guwundvwateD EQO s
monitoringprojects andnvestigationactivitiesaccomplished with publitundsduring 2A.0. It
does notincluderesults from privately funded activitisscluding moniteing required by
permits monitoring associated with ongoing environmental remediation prpg@atsonitoring
associated with PWS requiremer®sior to 2007 ground wateruality monitoring activities
wereincluded as a chapter in the@egrated Repoffor surface water, which DEQ submits to the
United StatesEnvironmental Protection Agency (EPA).
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2. Source Water Assessments

In 1996, Congress amended the Safe Drinking Wate(1&at4)to emphasize the protection of
surface angrround watesourcesised for public drinking watdr.e., source water)The
amendments regre that each state developauscewaterassessmerglan for public drinking

water sources, conduct assessments of all PWSs, and make the assessments available to the
public. IN1990, theldaho Source Water Assessment P(BY{=Q 1999)was developednd has
sincebeen implemented by DEQ

A PWSis defined byEPA andDEQ asa system for theonveyancef water to tie public for
human consumption if the system has at least 15 service connections or regularly serves an
average ofdeast 25 individuals at least 60 days per year.

DEQ administers th€afeDrinking Water Actand thefildaho Rules for Public Drinking Water
Systems (IDAPA 58.01.08)through the Drinking Water Prograf®@WS sources (botiround
waterand surface water) are maored undethis programThe DEQ Ground WaterProgram
may conduct additional monitorirgghen contaminantsf concern are detectéd PWSs. The
DEQ Drinking Watemwebpagegrovidesmore informatioraboutthe required monitoring at
PWSs

Sourcewaterassessments acgitical to protectdaho drinking water sourceshe first step of a

source water assessment is to delineate the source water assessment area. The delineation process
establishes the physical area around a,wpling, or surface water intakt@at will become the

focal point of the source water assessment. The process includes mapping the boundaries of the
areas of the aquifer (for ground water sources) or the wate(firesurface water sources) that
contribute water to the PWsburce The next step is to conduct the susceptibility analysis to
determinghe likelihood that the water supply will become contaminated. ForRRA&Bwell,

spring, or surface water intalksisceptibility to contamination is scored as high, moderate, or

low. The susceptibility scoreakes into account three factorét) systemconstructiod

construction of the well, spring, or surface water intake being asséaspatential contaminant
invertory and land us® potentially significant sources of contamination to the source water and
land-use claracteristics above the aquifer; g8l hydrologicsensitivityd hydrologic and

geologic conditions surrounding the well, spring, or surface water intakg hssessed.

Assessments summarize the likelihood of individual drinking vsatercedecoming
contaminated and serve as the cornerstone of drinking water prot&ffEQncompleted
assessments on all recogniZ#¥Ssin May 2003 and continues tmmplete assessments for
newPWSsandupdate assessments as new information becomes available.

In 2010, DEQ created minteractive websitef source water assessmetatsmprove efficiency
andusability . The website can be used to search for PMB8cedo view the delineation,
susceptibility score, and potential contaminant inventory. In addition, each PWS source has a
summary report that is automatically generated after the susceptibility scatel@meation have
been completed by DE@he website was completed in March 2011. DEQ will continue to
createsource watedelineations for new PWS sources and wsithe interactive websit®

produce assessments.



http://www.deq.idaho.gov/media/499482-swa_plan_1999.pdf
http://www.epa.gov/safewater/sdwa/index.html
http://adminrules.idaho.gov/rules/current/58/0108.pdf
http://adminrules.idaho.gov/rules/current/58/0108.pdf
http://www.deq.idaho.gov/water-quality/drinking-water.aspx
http://www.deq.idaho.gov/water/swaonline/
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3. Summary of Ground Water Quality Projects by Region

This section presentiata fromground wateguality monitoring and investigatioprojects that
wereconductedy DEQ incalendar yea?010. Projects are presented B¥£Q Regioral Offices
and identified inFigurel.

Map Key
County Boundaries

D 2010 Ground Water Monitoring Projects
DEQ Regional Offices
Boise

Coeur dAlene

. Idaho Falls
Tammany and Lindsay Creek _ .N_QE
Ground Water Monitoring Project Lewiston

8
\” Pocatello
Q‘ Twin Falls

Camas Prairie Nitrate Priority Area
Ground Water Monitoring Project

e e liles
0 25 50 75 100

Former Sunnyside Feedlot
Follow-up Maonitoring Project

\ : Ashton—Drummond Nitrate
Silverleaf Road, Gem County, ) o .
/ Follow-up-Sampling Project Follow-up Monitoring Project

Marsing Dairy Ground .
Water Monitoring Project B Northeast Star Nitrate Priority Area

.' Ground Water Monitoring Project

rtis and Fairview, Boise,
PCE Source Investigation Project
Black Cliffs Nitrate Follow-up
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Snake River Rim Ground Water
Quality Monitoring Project . Sand Ridge Nitrate
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Figure 1. Idaho Department of Environmental Qualityé 2010 ground water quality project locations
by region.
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All ground water qualitgatacontainedn this reportareavailable throughrainteractive

mapping applicatioma v ai | abl e o nTh®dpgicaton comtdingaundevateguality

data that DEQ or itsontractordave colleatdfrom 1987 to the preserkhe application can be

used to view and download data collectedofeer 300 contaminantsrangingfrom nitratéd a
widespreadyround watecontaminard to emerging contaminants such as personal care

productsand pharmaceutical® CPPs)The application was developed to help citizens, local

officials, researchers, water quality professionals, consultants, and other stakeholders make
informed decisions aboland-use activitiesThe application also provides private well owners

with an indication ofgjround watequality conditionsn anarea when considering treatment
options for protecting their familyds health.

3.1 Boise Region
3.1.1 Former Sunnyside Feedlot Follow-Up Monitoring Project

3.1.1.1 Purpose

The former Sunnyside Feedlot is located in the eastern portion of the \WBi&en Washington
County.In 2004,DEQ installed ground water monitoring wells in response to elevated nitrate
concentrations detected by ISDA in surrounding domestic Vil sampled the ground water
monitoring wells from 2004 through 200Bhe Sunnyside Feedlobnsisted 08,000 to 4,000

head of cattle andeasedperation in early spring 200A.follow-up ground water quality
monitoring project was conducted at and in thewig of the former Sunnyside Feedlot in April
and May 2010The purpose of the followip project was to evaluate ground water quality in the
area, particularly nitrate concentrations, following the closure of the fe@tilmbbjectives were

to provide curent ground water quality data, update ground water quality trends, and direct any
potential site remediation.

3.1.1.2 Methods and Results

In April and May2010, DEQ collected samples frorh3 monitoring wells and4 domestic wells

in and surrounding the formeuBnyside FeedldiFigure2). Water quality field paramete¥s

pH, temperature, specific conductivity, and dissolved oxygen §D&Bremeasurect eaclsite

prior to sample collectiofiTablel). Samples were collected from each well in accordance with

t he DEQO6s qual it yQAPPRDED 2006card DE® 20Bpand analpzéddon
fluoride, nitrite,nitrate, chloride, sulfatdgromide orthophosphate nal nitrogen isotopesince
ammonia is typically found only in anoxic conditions, the well was sampled for ammonid only i
the DO reading at the well was less thamiligrams per liter fng/L). The results are provided

in Tablel. Depth to ground water was collected at the monitoring wells and used to construct
ground water elevation contours using a contour modeling softiMaeecontairs are shown in
Figure2. The deptho ground water measurement at MW3 was anomalously low (resulting in an
anomalously high ground water elevation). The depth torgtavater at MW3 was not used in
constructing the ground water contours showrFigure2. The general ground water flow

direction in the project area is from easwest.

All samples, except the nitrogen isotope samples, were submittedUaitregsity of Idaho
Analytical Sciences Laboratomy Moscow, Idahpfor analysis. Nitrogen isotope samples were



http://mapcase.deq.idaho.gov/gwq/
http://mapcase.deq.idaho.gov/gwq/
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collected at each sampling locatidmozen and stored at DEQ pending nitrate analysis. After
DEQ receivedhenitrate analysis results, those nitrogen isotope samples from wells with nitrate

concentrations equal to or greater thandL were then sent to the University of Arizana
Tucson, Arizaa, for nitrogen isotope analysis.

In addition,3 wells were sampled for antibiotics as#avells were sampled for steroids based on
detections of these constituentghe selected wells during previous samplfigrts (Antibiotic
andSteroidSamplingsection Table4 andTable5). These samplesere sent tahe University

of ldaho Analytical Sciences Laboratory for analysis.

Nitrate Sampling

In 2010, the 2B8ampledwells had nitrate values ranging from less tftla@5mg/L to 36mg/L,
with a median value of 14Mmg/L (Figure2 andTablel). Twentywells (74%), including 11

domestic wells an@ monitoring wellse x ¢ e e d e mhaxiBlmAconsaminant lev@MCL) for
nitrate of 10mg/L.

@ <2mglL .
@ 2-<5mglL _Q

O 5-<10 mg/lL — st
@ -10moL 9 26 e
Domestic Well Nitrate Concentration

B <2mglL

Note: top number next to well
H 2-<5mg/lL i the WellID; bottom number

=10 ma/L
3 === Ground Water Contours
& e e T ~ "W <€ Ground Water Flow Direction
¥ /\ —— s BRT 7 o) - i [""1 Former Sunnyside Feediot

Figure 2. Well locations, well identification, and nitrate concentrations (in milligrams per liter) for
Former Sunnyside Feedlot Follow-Up Project in 2010. The ground water elevation for MW3 was
not used due to anomalously high ground water elevation measurement.
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Table 1. Summary of field parameter and inorganic analytical results for the Former Sunnyside Feedlot Follow-Up Project.

V\I/SII DV(\EIS![L SaDgtp‘;Ie F(Irléoride Nitrite  Nitrate Chloride Sulfate Ammonia Bromide® phgsrtphhoa-tea T(;/rvnaptga- Coﬁgﬁgitfii\fitya Doiiix(;l(\alﬁg
(feet) g/L) (mg/L) (mg/L) (mgl/L) (mgl/L) (mgl/L) (mg/L) (malL) ture.” (°C) (uS/cm) (mg/L)
1041 U 4/26/2010 0.68 <0.05 11 47 210 <0.1 0.16 0.17 13 2,100 1.6 8.8
1042 U 4/28/2010 0.58 <0.05 14 36 230 <0.1 <0.1 <0.1 13 1,600 0.4 7.7
1043 U 4/26/2010 0.96 <0.05 32 190 470 NA 0.32 <0.1 15 2,800 5.8 8.9
1044 47 4/29/2010 1.2 <0.05 16 170 760 <0.1 0.4 <0.1 14 3,500 0 7.5
1045 U 4/29/2010 0.99 <0.05 31 200 530 <0.1 0.34 <0.1 14 3,000 0.1 7.5
1046 U 4/28/2010 0.76 <0.05 36 140 330 NA 0.32 <0.1 13 2,400 2.2 7.6
1047 40 4/29/2010 1.4 <0.05 12 150 950 <0.1 0.46 <0.1 13 3,800 0.1 7.6
1048 45 4/29/2010 1.3 <0.05 26 67 480 NA 0.26 <0.1 12 2,700 3.4 7.8
1049 36 4/28/2010 0.77 <0.05 4.5 120 480 0.25 0.3 <0.1 14 2,600 2.4 7.5
1050 U 4/27/2010 0.72 <0.05 12 18 170 NA <0.1 0.2 14 150 2.4 7.7
1051 U 4/28/2010 0.77 <0.05 17 130 300 <0.1 0.24 0.12 14 2,800 0.3 7.7
1052 50 4/28/2010 0.78 <0.05 17 25 220 NA 0.1 0.13 15 1,400 2.8 7.8
1053 U 4/28/2010 0.39 <0.05 0 3.3 <0.2 1.7 <0.1 0.12 17 270 0 8.2
1054 35 5/4/2010 0.59 <0.05 7.6 9.6 97 NA <0.1 0.11 14 1,200 4.7 7.7
MW 1 30 4/27/2010 0.59 <0.05 7.2 7 63 <0.1 <0.1 0.12 15 1,100 1.7 7.7
MW2 30 4/27/2010 0.86 <0.05 20 24 160 <0.1 0.14 0.2 12 1,200 1.4 7.8
MW3 25 4/27/2010 0.67 <0.05 14 21 130 <0.1 <0.1 0.11 15 1,300 0.3 7.6
MwW4 30 4/27/2010 0.6 <0.05 13 34 200 NA 0.12 <0.1 12 1,800 2.8 7.8
MW5 25 4/27/2010 0.97 <0.05 36 200 420 NA 0.33 <0.1 14 2,900 7.4
MW6 40 4/28/2010 0.57 <0.05 5.3 50 370 3.3 0.18 <0.1 16 2,100 7.4
MW7 35 5/4/2010 0.89 <0.05 19 34 270 <0.1 0.12 <0.1 14 1,700 4.6 7.7
MW9 33 4/26/2010 0.77 <0.05 2.2 18 96 0.34 <0.1 1.2 14 1,100 0.2 8.8
MWQP 33 5/18/2010 0.75 <0.05 6 26 140 NA <0.1 0.82 12 920 3.6 7.4
MW10 30 4/27/2010 0.82 <0.05 41 150 14 0.12 0.33 12 1,300 0.5 7.9
MW11 45 4/26/2010 0.71 <0.05 20 73 210 <0.1 0.18 <0.1 15 1,900 0.4 7.9
MW12 35 4/26/2010 1 <0.05 18 110 420 2.4 0.25 <0.1 16 3,200 0.1 8.6
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Well DVZSLL Sample Fluoride Nitrite Nitrate Chloride Sulfate Ammonia Bromide® phgétphhoa-tea Tg’r\ﬁ)tz:a- Coﬁgﬁﬁitfiivcitya %i?glgﬁg pH
ID (feet) Date (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (Mmg/L) ture.® (°C) (uS/cm) (mg/L)
MW14 40 4/26/2010 1.2 <0.05 34 190 470 NA 0.28 <0.1 14 2,900 3.6 8.9
MW15 35 5/4/2010 0.87 <0.2 15 93 320 <0.1 0.2 0.36 NA NA NA NA
P r (0 E @ Anaginoum coAtgnanart lgvél svas exceeded; italicized red numbers

Notes: Bolded red numbers indicate the United StatesEnvi r onment al
indicate E P A 8exondary Drinking Water Regulation was exceeded; mg/L = milligrams per liter; °C = degrees Celsius; uS/cm = microsiemens per centimeter; U =

unknown; NA = not analyzed.
a. No primary or secondary health standard available.
b. Resampled due to broken antibiotic bottle during shipment.




Ground Water Quality Technical Report No. 44

Nitrogen Isotope Sampling

Nitrogen isotope ratio€1*°N) can be helpful in determining sources of nitrate in the ground water and
was completed for all samples with nitratacentrations greater thanndg/L. Nitrogen from human or

ani mal waste and fertil'Nzeasi goaatuc®saubsdoyvarbicsst i
nitrogen sources are listedTiable2. T 'fiNeresuits fromthipr oj ect ranged fr om
18. Imable)) . Si xteen wdl res(@bt %) ghadt &r than 9a,
waste sourcéfThe 9r e mai ni ng™wevliallsu ehsadr alingi ng f rindicatesthe3 & t
sourceof nitrogen is either from organic nitrogen in the soil or a mixture of fertilizer and waste sources.
All wells within and downgr ad¥N ealués thatfindidate @ wast® r m
source Figure2 andFigure3).

Nitrogen isotopes alone should not be used as the only analysis to determine nitrogen sources. Nitrog
isotope values in ground water can be complicated by several reactions (e.g., ammonia volatilization,
nitrification, denitrification,andplant uptake)hat generallyncrease¢ h €N vialues (Kendall and
McDonnell1998). Furthermore, mixing sources with variable nitrogen isotope values along shallow
flowpaths makes determilgthes our ces and extent of deni®™Nrific
values (Kendall and McDonnell 1998). The lanse in the project area is predominately agricultural,
including both crop fields and animal operatiohgpically, this type oflanduse would result in a

majority of wells showing anixture ofnitrogensources irthe ground watein this project, all of the
wells located within and doWhvglueattatiedicate aavastet h e
source(Figure2 andFigure3). Thisresultindicates that the former feedlot is still impacting the shallow
ground water in the project area.

Table2. Ty pi c°AlValués from various nitrogen sources.

~ 15

Potential Nitrate Source 0°N (&)
Precipitation 13
Commercial fertilizer 1410 +4
Organic nitrogen in soil or mixed +4 to +9
nitrogen source
Animal or human waste Greater than +9

Source: Seiler (1996)
Notes: U*°N = nitrogen isotope; & = per mil or parts per thousand
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Table 3. Nitrogen isotope results for the Former Sunnyside Feedlot Follow-Up Project.

Well Depth

well ID oot Sg’;‘t%'e 0N (3 )
1041 U 4126/2010 105
1042 u 4/28/2010 107
1043 u 4/26/2010 17.9
1044 47 4/29/2010 16.9
1045 u 4/29/2010 13.8
1046 u 412812010 13.2
1047 40 4/29/2010 16.1
1048 45 4/29/2010 6.5
1050 u 4/27/2010 8
1051 u 412812010 18.1
1052 50 412812010 7.4
1054 35 5/4/2010 6.5
MW1 30 4/27/2010 8.8
MW2 30 4/27/2010 5.3
MW3 25 412712010 6.4
MW 4 30 4/27/2010 8.9
MW5 25 4/27/2010 16.1
MW6 40 412812010 12.6
MW7 35 5/4/2010 8.8
MW 33 4/26/2010 16.6
MW10 30 4/27/2010 15.8
MW11 45 4/26/2010 10.9
MW12 35 4/26/2010 15.8
MW14 40 4/26/2010 13.3
MW15 35 5/4/2010 11.6

Notes: There is no primary or secondary health standard available for nitrogen isotopes;

u'°N = nitrogen isotope; & = per mil or parts per thousand; U = unknown.
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= . Commercial Fertilizer Source
O Organlc Nitrogen in Soil or Mixed Nitrogen Source

Note: the number next to the vell is the nitrogen isotope

value in per mil.
T — ) Fect

0 250 50 1000 1500

Figure 3. Nitrogen isotope results for the Former Sunnyside Feedlot Follow-Up Project.
Antibiotic and Steroid Sampling

Three wells were sampled for antibiotios;luding the compoundsulfathiazole sulfamerazine,
sulfamethizole sulfamethazinesulfachloropyridaine, sulfamethoxazole, ansulfadimethoxing(Figure
4 andTabled). All 3 wells had detections atilfamethazinewhich is primarily used as veterinary
antibacterial drugn food animals (USDL 2011and1 well had a detection allfachloropyridazine
which is a widely used antibiotic in livestock productidangetal. 2009).The 3 wells are located
within the former feedlot facilityFour wells were sampled for sterojaghich included caffeine,
cholesterqglcoprastasB-ol, and betaestradiol(Figure 4 andTable5). One well had a detectiaf beta
estradio)j whi ch was commonly wused in the f or fasr
well is located sidegradient of the former facility and downgradient of an onion basep on deptto
ground water data collected during the sampling event

10
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X q'.'.‘ ) =
i "‘ | Sulfamethazine - 0.15 ug/L
Sulfamethazme 049 ug Sulfachloropyridazine - 0.6 ug/L

I

.‘ﬂ

4
@ Antibiotic Sampling Location

A steroid Sampling Location
[ | Former sunnyside Feediot

Unless otherwise noted, steroid sampling results
were:

Caffeine <0.02 ug/L

Cholesterol <0.1 uglL

Coprastan-3-ol <0.1 ug/L

beta-estradiol <0.05 ug/L

Unless otherwise noted, antibiotic sampling results
were:
Sulfachloropyridazine <0.2 ug/lL
Sulfadimethoxine <0.1 ug/L
Sulfamethizole <0.2 uglL
Sulfamethoxazole <0.1 ug/L
Sulfathiazole <02 ug/L
200 150 0 200 €00

E Feet

Figure 4. Antibiotic and steroid results for Former Sunnyside Feedlot Follow-Up Project, 2010.

Table 4. Antibiotic results for Former Sunnyside Feedlot Follow-up Project, 2010.

Well Well Sample Sulfa— Sulfe}- Sulfa- Sulfa'- Sulfgchlpro- Sulfa- . Sulfa—l
D Depth Date thiazole merazine methizole methazine pyridazine methoxazole  dimethoxine
(feet) (Hg/L) (Hg/L) (Hg/L) (Hg/L) (Ho/L) (Hg/L) (Hg/L)
MW9 33 5/18/2010 <0.2 <0.1 <0.2 0.15 0.60 <0.1 <0.1
MW10 30 4/27/2010 <0.2 <0.1 <0.2 0.49 <0.2 <0.1 <0.1
MW12 35 4/26/2010 <0.2 <0.1 <0.2 0.40 <0.2 <0.1 <0.1

Notes: No primary or secondary health standards available for antibiotics; pg/L = micrograms per liter.

11
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Table 5. Steroid results for Former Sunnyside Feedlot Follow-Up Project, 2010.

Well Dvgpe)ilh Sample Caffeine Cholesterol Coprastan-3-ol beta-estradiol
ID (feet) Date (Hg/L) (Hg/L) (Hg/L) (Hg/L)
1044 47 4/29/2010 <0.02 <0.1 <0.1 <0.05
1047 40 4/29/2010 <0.02 <0.1 <0.1 <0.05
1049 36 4/28/2010 <0.02 <0.1 <0.1 <0.05
MW6 40 4/28/2010 <0.02 <0.1 <0.1 0.99

Notes: No primary or secondary health standards available for steroids; pg/L = micrograms per liter.

3.1.1.3 Conclusions

Out of the Z wells sampled for this projeatjtratein 20 wells samplesexceedede P A KIGL. Out of
the3 wells sampled for antibiotics, é@lcontained sulfamethazine, ahavell had a detection of
sulfachloropyridazingbothwidely used in livestock productiquSDL 2011; Wang el al. 2009our
wells were sampled for steroidswell had a detectioof betaestradiol.Four years following the
closure of thdeedlot antibiotics continue to be detected within the boundary of the former fe€ldéot.
U™N resultsindicated a waste source of nitrogen &ll wells located within and downgradient of the
former feedlobased on ground water elevation data collected during the samplingEvemtater
guality data indicate that the former feedlot continues to impact the shallow ground waterdoyedity
after the closure of the facility.

3.1.1.4 Recommendations

To evaluate changes in ground water chemistry resulting from the closurecohtimed animal
feeding operationGAFO), DEQ recommends that moniteg for anions, ammonia, antibiotjcznd
U™N continue to document thground water quality trendsllowing removal of manurand the
establishment of crops grown at the site

3.1.2 Marsing Dairy Ground Water Monitoring Project

3.1.2.1 Purpose

The ISDA Dairy Bureau dtectsground watesamples fonitrateat dairy wellsduring annual facility
inspectionsWhen a sample exceetlsh e  BVIEIAfOritrate(10 mg/L), ISDA providesthe
informationto DEQ. Three dairies are located northwest of Marsidgha The nitrate concentrations
from the 2A0ISDA Dairy Bureau sampling athe productiorwells attwo of thesedairieswere
24.5mg/L and56.9mg/L, exceethg theMCL. In November 200, DEQ conducted #llow-up ground
watermonitoring project surroundiniipe dairiedo determine the extent antagritudeof nitrate
contaminationn ground water

3.1.2.2 Methods and Results

Using well logs from the IDWR websitand assistance froalocal citizen DEQ selected 3@ells that
surroundthe dairiefor monitoring and evaluatior-{gure5). For the wells with available information,
the well depths ranged from 3€etto 164 feet, and the static water level ranged frdooito 35 feet
Within the project areahere are two aquifera shallow system composed of coagsained sand and
gravels and a deeper system complasieblack sand (Carlson et @001).The two systems are

12
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separated by a characteristic bidored clayA review of the available well logs of sampled wells
indicatetheblueclay layer isencountereat variousdepthsthroughout the project area, ranging from
3 feetto 92feet below ground surfac&€he thickness of the blue clay layer ranges fronfe&2to
71feet, with an average thickness of 37 feet. The blue clay ¢ayeact as a protective barrier to
prevent contaminants generated at the land surface from migrating into deeper.depritdrsvells
sampled with well logs available, the screemgdrvalwaslocatedbelow the blue clayyithin the
deeper aquifer.

In November 2010,anples were collected from each well in accordanitie tive DEQQAPP

(DEQ 201(0) and analyzed for nitrag@us nitrite, ammoniachloride, sulfate, arsenic, total califn,
Escherichia coliE. coli) (Table6), and nitrogen isotopé€slitrogen Isotope Sampling sectiorable?).
Water quality field parametedspH, temperature, specific conductivity, and ®@ere measured at

each site prior to sample collectiffable6). All samples, except the nitrogen isotope samples, were
submitted to the Idaho Bureau of LaboratomeBoise, Idahofor analysis. Nitrogen isotope samples
were collected at each sampling locativozen and stored at DEQ pending nitrate analysis. After DEQ
receivedthenitrate analysis results, those ngem isotope samples from wells with nitrateammonia
concentrations equal to or greater thandlL were then sent to the University of Arizoffaicson,
Arizona,for nitrogen isotope analysis.

Nitrite plus Nitrate Sampling

Thenitrite plusnitrate values ranged from nondetectable (<@n@lL) to 2 mg/L (Table6). EP A6 s
MCL of 10 mg/L was exceeded ihwell. Twenty-three of the 30 wells sampled had ménplusnitrate
concentrations less than the detection limit of 0.01 mbile. spatial distribution of nitrate
concentrations is shown Figure5. The majority of the wells with nitrite plus nitrate less than the
detection limit had>O concentrations less than 2 mgilhe anoxic conditions would likely result in
any nitrogen in the systebeing in a chemically reduced form, suclaasmonia.

13
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Approximate Dairy Locations
——— Ground Water Contours (IDWR, 1992)

Approximate Ground Water Flow Direction ;
- for Aquifer Beneath Blue Clay Layer 3

Nitrate + Nitrite Concentrations

O <0.01mglL "
B 0.01-<2mgl WQE
B 2-<5mgl T
O 5-<10 mgl
B 10-22mglL
1 05 0 1

J % 3 i | o
Miles | y £ ik ’ ' i : A : | |
SRV S (] v b T Yy i |

Figure 5. Nitrate plus nitrite concentrations for the Marsing Dairy Ground Water Monitoring Project.
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Table 6. Inorganic and field parameter results for the Marsing Dairy Ground Water Monitoring Project.
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Total

+ . . . .

Well pegn  SAPle iy, Ammonia Arsemic Chlorde  Sufate  Colform Uiy Gagger' pH  Conductviy' Temperature’

(feet) (mgl/L) 100 mL) 100 mL) (mg/L) (uS/cm) (°C)
M1 121 11/8/2010 <0.010 3.8 14 72.6 216 <1 <1 0 8.18 950 17
M2 0] 11/9/2010 22 0.04 10 138 858 <1 <1 1.26 7.58 2,260 14.6
M3 164 11/9/2010 <0.010 1.5 8.9 115 196 <1 <1 0 8.16 844 15
M4 125 11/8/2010 <0.010 7.5 <5 26.3 197 <1 <1 0 8.42 892 16.5
M5 U 11/8/2010 <0.010 5 <5 21.2 0.986 <1 <1 0 8.53 794 16.7
M6 85 11/8/2010 <0.010 55 <5 40.1 99.4 <1 <1 0 8.39 756 15.7
M7 115 11/8/2010 <0.010 6.7 <5 27.2 9.92 <1 <1 0 8.42 665 16.6
M8 80 11/15/2010 <0.010 6.7 5.4 23.4 86.6 <1 <1 0.31 8.35 549 16.1
M9 U 11/15/2010 <0.010 <5 34.6 76.5 <1 <1 2.45 8.65 773 18.7
M10 U 11/15/2010 0.2 <5 25 101 <1 <1 2.83 8.38 1,090 16.7
M1l U 11/15/2010 <0.010 6 33.2 1.87 <1 <1 1.59 8.48 766 16
M12 30 11/8/2010 <0.010 3.9 10 46.2 159 <1 <1 0 7.93 970 14.7
M13 75 11/8/2010 <0.010 3.7 <5 30.2 227 <1 <1 0 8.5 1,000 15.6
M14 U 11/16/2010 <0.010 3 5.1 215 3.65 <1 <1 0.36 8.24 980 15.6
M15 135 11/15/2010 <0.010 2.9 <5 44.7 82.6 8.6 <1 3.4 8.24 782 16.7
M16 180 11/9/2010 0.011 7.4 5.9 50.6 602 <1 <1 0 7.74 2,030 16.4
M17 U 11/9/2010 <0.010 4.2 6 20.8 23.8 <1 <1 0 8.34 683 15.6
M18 127 11/16/2010 <0.010 2.9 <5 12 <0.80 <1 <1 0 7.84 759 17.1
M19 100 11/9/2010 <0.010 2.6 <5 69.6 551 <1 <1 0 7.6 1,780 14.2
M20 U 11/15/2010 <0.010 1.5 <5 7.6 <0.80 <1 <1 2 8.43 403 17.5
M21 145 11/9/2010 <0.010 6.2 35 9.78 <0.80 <1 <1 0 8.14 805 16.4
M22 U 11/8/2010 <0.010 4.8 18 17.8 341 3 <1 0 8.18 851 15.4
M23 V) 11/8/2010 <0.010 <5 53.3 79.4 <1 <1 0 8.21 806 15
M24 V) 11/8/2010 <0.010 6 <5 28.4 41.9 <1 <1 0 8.29 708 16.7
M25 117 11/8/2010 <0.010 55 <5 27.3 39.3 <1 <1 0 8.26 746 16.4
M27 U 11/16/2010 <0.010 7.4 <5 69.8 176 <1 <1 0 7.99 1,210 16.1
M28 U 11/9/2010 4 1.8 <5 47.5 169 10.8 <1 0 7.9 950 15.6
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o Total . . .
Well Nitrite + . . . ; E. coli Dissolved Specific Water
VYS” Depth S%n;tpele Nitrate AEnmm(/)Ln)la A(rse/EI)C C(rrlrl]o;:_d)e ?rl:]lf/alf()e Cé)l\l/llfpo’\:/m (MPN/ Oxygen® pH  Conductivity* Temperature®
(feet) (mg/L) 9 HY 9 9 100 mL) (mg/L) (uS/cm) C)
100 mL)
M29 130 11/9/2010 0.39 1.5 20 225 350 40.8 <1 0 7.76 1,200 14.7
M30 U 11/9/2010 1.7 1.2 52 19.7 332 40.8 1 3.01 8.07 1,150 13.9
M31 75 11/16/2010 0.013 4.7 <5 129 443 <1 <1 0.72 7.92 1,530 14.6

Notes: Bolded red numbers indicate the United StatesE n v i

ronment al

P r (0 E P Anjaginoum coAtgnanart lgvel svas exceeded; italicized red numbers indicate
the E P A 8exondary Drinking Water Regulation was exceeded; red underlined numbers indicate Idahod &round Water Quality Standardso(IDAPA 58.01.11.200) were
exceeded. U = unknown; mg/L = milligrams per liter; ug/L = micrograms per liter; MPN/100 mL = most probable number per 100 milliliters; uS/cm = microsiemens per

centimeter; °C = degrees Celsius.
a. No primary or secondary health standard available.
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Sulfate and Specific Conductivity Sampling

There appears to be an association between elevated levels of sulfate and specific conductivity
with the detection of nitraté&ive of the6 wells that exceeded tlsecondary taste threshold of

250 mg/L for sulfate had a detectionrofrate above the laboratory detection linSimilarly, 6

of the8 wells (including theb previously mentioned wellsith sulfate values exceeding the taste
threshold with specific conductivity greater than 1,000crosiemenger centimete(uS/cm

had a detection of nitrate above the laboratory detection limit.

Ammonia Sampling

Ammonia values ranged from 0.84y/L to 8mg/L (Figure6 andTable6). EPA has set the taste
threshold fommmonia at 30ng/L. Twenty-three of the 30 wells had ammonia concentrations
over 2 mg/L.Concentrations exceeding 2 mg/L are not typical fahttground water
(Carlsonetal. 2001).Nitrogen found irananaerobic environment (Iol@O) typically takes the
form of ammonia rather than nitrate or nitritdhe mean ammonia concentration for wells
upgradient of the dairies (M16, M28, M29, M30, and M&&s 3.32 mg/L.The mean ammonia
concentration fothe wells sidegradient of the dairiddq, M3, M8, M10, M14, M19, and M27)
was 4.18ng/L. The mean ammonia for tliwwngradient wellgM1, M4, M5, M6, M7, M9,

M11, M12 M13, M15, M17, M18, M20, M21, M22123, M24, and M25Wwas 4.56 mg/L.
There was a very minor increase of the mean ammonia concentration downgradient of the
dairies, however, the sidegradient mean ammonia concentration was similar in concentration
the downgradient mean, indicatingiigrogensource other than, or in addition to, the dairy
facilities. Other sources include synthetic fertilizaredmanureapplication on surrounding
fields, and septic systems

17



Ground Water Quality Technical Report No. 44

Figure 6. Ammonia concentrations for the Marsing Dairy Ground Water Monitoring Project.

Nitrogen Isotope Sampling

Nitrogen isotope ratiofi™>N) can be helpful in determining sources of nitrate in the ground

water and was completed for all samples with nitrate and ammonia concentrations greater than
5mg/L.Nit rogen from human or ani mal wast™® and fer
signaturegrefer toTable2 for typical "N values for various miogen sourcds T ANeresiiits

from this project ranged fror® . 9tGi13.% (Table7). Five wells hadi*N that ranged from

1.9a to 4a, falling within the (l@benamdFigare al f er
7). Threewellh ad®N Uir esul ts greater than 94, indicatin
Fivewe | | s™NIvauds rangingfrom2a t7dd, whi ch himodensowces t h e
either from organimitrogen in the soil or a mixture of fertilizer and waste souMésl M7 had

aUu™N value of-9.98 , whichcould indicaé a plantdecaynitrogensource(Kendall and

McDonnell 1998)

Nitrogen isotopes alone should not be used as the only analg&itetmine nitrogen sources.

Nitrogen isotope values in ground water can be complicated by several reactions (e.g., ammonia
volatilization, nitrification, denitrificationandplant uptakegspecially in anoxic environments

that generallyncrease h €N values (Kendall and McDonnelB98). Furthermore, mixing of

sources with variable nitrogen isotope values along shallow flowpaths makes dietg tihnen
sources and extent of denit rN°¥faueséerdalandvery di
McDonnell1998). The landise in the project area is predominately agricultural, including both
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