
Summary Report for the  
Idaho Department of Environmental Quality 

Ground Water Quality Monitoring 
Projectsð2010 

Ground Water Quality Technical Report No. 44 

 

 

 
State of Idaho  

Department of Environmental Quality  
 

January 2013 



 
  

 

Printed on recycled paper, DEQ, October 2012, 
PID 9010, CA 82017. Costs associated with this 
publication are available from the State of Idaho 
Department of Environmental Quality in accordance 
with Section 60-202, Idaho Code. 



Summary Report for the  
Idaho Department of Environmental Quality 

Ground Water Quality Monitoring 
Projectsð2010 

 

Prepared by 
Idaho Department of Environmental Quality 

Water Quality Division 
1410 N. Hilton 

Boise, ID 83706 



Ground Water Quality Technical Report No. 44  

iii 

Acknowledgments 

Compiled and edited by Jessica J. Atlakson, PG and Joanna Hahn. 

Thank you to the following people who assisted with various sections of this annual report: 

 Amy Williams and Kerri SchorzmanðSource water assessment summary ¶

 Lisa RowlesðAuthor of Silverleaf Road and Curtis and Fairview summaries; edited ¶

Former Sunnyside Feedlot, Marsing Dairy, and Northeast Star Nitrate Priority Area 

summaries 

 Flint HallðAshtonïDrummond nitrate follow-up sampling summary ¶

 Shannon AnsleyðBlack Cliffs and Sand Ridge summaries ¶

 John CardwellðCamas Prairie Nitrate Priority Area and Lindsay and Tammany Creek ¶

summaries 

 Kerri SchorzmanðAuthor of Springdale, Hagerman Nitrate Priority Area, and Snake ¶

River Rim summaries. 

Also, thank you to the following Idaho Department of Environmental Quality staff who provided 

technical and editorial review that improved the quality of this report: Toni Mitchell, PG; 

Edward Hagan, PG; Jill White; and Barry Burnell.



Ground Water Quality Technical Report No. 44  

iv 

Table of Contents 

Acknowledgments.......................................................................................................................... iii  

Acronyms, Abbreviations, and Symbols ..................................................................................... viii  

1. Introduction .............................................................................................................................. 1 

2. Source Water Assessments ...................................................................................................... 2 

3. Summary of Ground Water Quality Projects by Region ......................................................... 3 

3.1 Boise Region .................................................................................................................... 4 

3.1.1 Former Sunnyside Feedlot Follow-Up Monitoring Project ......................................... 4 

3.1.2 Marsing Dairy Ground Water Monitoring Project .................................................... 12 

3.1.3 Northeast Star Nitrate Priority Area Ground Water Monitoring Project ................... 21 

3.1.4 Silverleaf Road, Gem County, Follow-Up Sampling Project .................................... 26 

3.1.5 Curtis and Fairview, Boise, Tetrachloroethylene Source Investigation Project ........ 31 

3.2 Coeur dôAlene Region .................................................................................................... 33 

3.3 Idaho Falls Region .......................................................................................................... 33 

3.3.1 AshtonïDrummond Nitrate Follow-Up Monitoring Project ..................................... 33 

3.4 Lewiston Region ............................................................................................................. 37 

3.4.1 Camas Prairie Nitrate Priority Area Ground Water Monitoring Project ................... 37 

3.4.2 Tammany and Lindsay Creeks Ground Water Monitoring Project ........................... 43 

3.5 Pocatello Region ............................................................................................................. 47 

3.5.1 Black Cliffs Nitrate Follow-Up Monitoring Project .................................................. 47 

3.5.2 Sand Ridge Subdivision Nitrate Monitoring Project ................................................. 51 

3.6 Twin Falls Region .......................................................................................................... 54 

3.6.1 Springdale Nitrate Follow-Up Monitoring Project .................................................... 54 

3.6.2 Hagerman Nitrate Priority Area Ground Water Monitoring Project ......................... 63 

3.6.3 Snake River Rim Ground Water Quality Monitoring Project ................................... 69 

4. References .............................................................................................................................. 74 



Ground Water Quality Technical Report No. 44  

v 

List of Tables 

Table 1. Summary of field parameter and inorganic analytical results for the Former 

Sunnyside Feedlot Follow-Up Project. ............................................................................. 6 
Table 2. Typical ŭ

15
N values from various nitrogen sources. ......................................................... 8 

Table 3. Nitrogen isotope results for the Former Sunnyside Feedlot Follow-Up Project. ............. 9 

Table 4. Antibiotic results for Former Sunnyside Feedlot Follow-up Project, 2010. ................... 11 
Table 5. Steroid results for Former Sunnyside Feedlot Follow-Up Project, 2010. ...................... 12 
Table 6. Inorganic and field parameter results for the Marsing Dairy Ground Water 

Monitoring Project. ......................................................................................................... 15 
Table 7. Nitrogen isotope results for the Marsing Dairy Ground Water Monitoring Project. ...... 19 

Table 8. Inorganic, bacteria, and nitrogen isotope results for the Northeast Star Nitrate Priority 

Area Ground Water Monitoring Project. ........................................................................ 24 

Table 9. Water quality field parameters for the Northeast Star Nitrate Priority Area Ground 

Water Monitoring Project. .............................................................................................. 25 
Table 10. Water quality field parameters for Silverleaf Road, Gem County, Follow-Up 

Sampling Project. ........................................................................................................... 28 

Table 11. Analytical data for Silverleaf Road, Gem County, Follow-Up Sampling Project. ....... 29 
Table 12. Water quality field parameter results for AshtonïDrummond Nitrate Follow-Up 

Monitoring Project. ......................................................................................................... 35 

Table 13. Tritium, nutrient, and stable isotope results for Ashton-Drummond Nitrate Follow-

Up Monitoring Project. ................................................................................................... 35 

Table 14. Major ion results for AshtonïDrummond Nitrate Follow-Up Monitoring Project. ..... 36 
Table 15. Water quality field parameter data from Camas Prairie Nitrate Priority Area Ground 

Water Monitoring Project. .............................................................................................. 40 

Table 16. Nitrate results for Camas Prairie Nitrate Priority Area Ground Water Monitoring 

Project, 2010. .................................................................................................................. 42 
Table 17. Water quality field parameters for Tammany and Lindsay Creeks Ground Water 

Monitoring Project. ......................................................................................................... 45 

Table 18. Nitrate results for Tammany and Lindsay Creeks Ground Water Monitoring Project, 

2010. ............................................................................................................................... 46 

Table 19. Deuterium and oxygen isotope results for Tammany and Lindsay Creeks Ground 

Water Monitoring Project, 2010. .................................................................................... 47 
Table 20. Black Cliffs Nitrate Follow-Up Monitoring Project data. ............................................ 50 
Table 21. Bacteria, nutrient, and field water quality data for Sand Ridge Subdivision Nitrate 

Monitoring Project. ......................................................................................................... 53 

Table 22. Well depths, field parameters, and inorganic chemistry results for March 2010 

Springdale sampling event. ............................................................................................ 58 

Table 23. Nitrogen and oxygen isotope data from March 2010 Springdale sampling event. ....... 60 
Table 24. Bacteria results for March 2010 Springdale sampling event. ....................................... 62 
Table 25. Chemistry results from Hagerman July and August sampling events. ......................... 66 
Table 26. Sample results for Snake River Rim Ground Water Monitoring Project including 

field parameters, inorganic chemicals, and nitrogen isotope values. ............................. 72 

 



Ground Water Quality Technical Report No. 44  

vi 

List of Figures 

Figure 1. Idaho Department of Environmental Qualityôs 2010 ground water quality project 

locations by region. .......................................................................................................... 3 
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. .................................................................................................................... 5 
Figure 3. Nitrogen isotope results for the Former Sunnyside Feedlot Follow-Up Project. .......... 10 
Figure 4. Antibiotic and steroid results for Former Sunnyside Feedlot Follow-Up Project, 

2010. ............................................................................................................................... 11 

Figure 5. Nitrate plus nitrite concentrations for the Marsing Dairy Ground Water Monitoring 

Project. ............................................................................................................................ 14 

Figure 6. Ammonia concentrations for the Marsing Dairy Ground Water Monitoring Project. .. 18 
Figure 7. Nitrogen isotope results for the Marsing Dairy Ground Water Monitoring Project. .... 20 
Figure 8. Well locations, well identification, and nitrate concentrations for the Northeast Star 

Nitrate Priority Area Ground Water Monitoring Project. .............................................. 23 

Figure 9. Well locations, well identification, and nitrate concentrations for Silverleaf Road, 

Gem County, Follow-Up Sampling Project. .................................................................. 27 
Figure 10. Ammonia and bacteria detections for the Silverleaf Road, Gem County, Follow-Up 

Sampling Project. ........................................................................................................... 30 
Figure 11. Well locations for Curtis and Fairview, Boise, PCE Source Investigation Project. .... 32 

Figure 12. Sampling locations for AshtonïDrummond Nitrate Follow-Up Monitoring Project. 34 
Figure 13. Well locations, well identification, and nitrate concentrations for June 2010 

sampling for Camas Prairie Nitrate Priority Area Ground Water Monitoring Project. .. 39 

Figure 14. Well locations, well identification, and nitrate concentrations for September 2010 

sampling of the Tammany and Lindsay Creeks Ground Water Monitoring Project. ..... 44 
Figure 15. Lower Portneuf Valley aquifer system and location of the Eastern Aquifer 

(Welhan et al. 1996). ...................................................................................................... 48 

Figure 16. Well locations and nitrate concentrations for the Black Cliffs Nitrate Follow-Up 

Monitoring Project. ......................................................................................................... 49 

Figure 17. Nitrate concentrations in private wells from 1980 to 2010, Black Cliffs area. ........... 49 
Figure 18. Well and spring locations, well and spring identification, and nitrate concentrations 

for Sand Ridge Subdivision Nitrate Monitoring Project. ............................................... 52 
Figure 19. Location of Springdale and Cassia County nitrate priority area. ................................ 55 
Figure 20. Well locations, well identification, and nitrate concentrations from March 2010 

Springdale sampling event. ............................................................................................ 57 
Figure 21. Nitrate versus chloride values for Springdale sample sites, in milligrams per liter. ... 59 

Figure 22. Nitrogen isotope comparison between the University of Arizona and University of 

Waterloo. ........................................................................................................................ 61 
Figure 23. Hagerman nitrate priority area in southern Gooding County. ..................................... 64 
Figure 24. Well locations, well identification, and nitrate concentrations for July and August 

2010 Hagerman sampling events. The arrow shows the direction of ground water 

flow. ................................................................................................................................ 65 



Ground Water Quality Technical Report No. 44  

vii 

Figure 25. HydroLab field probe nitrate estimate and Idaho Bureau of Laboratories nitrate 

concentration comparison. The original concentration of well 1111 was not included 

in this comparison due to laboratory result discrepancy. ............................................... 68 
Figure 26. Snake River Rim Ground Water Monitoring Project area location. ........................... 69 

Figure 27. Snake River Rim Ground Water Monitoring Project nitrate plus nitrite 

concentrations. ................................................................................................................ 70 



Ground Water Quality Technical Report No. 44  

viii 

Acronyms, Abbreviations, and Symbols 

ŭ
15

N ratio of the two stable nitrogen isotopes 
15

N and 
14

N 

ŭ
18

O ratio of the two oxygen isotopes 
18

O and 
16

O 

ŭ
2
H  ratio of the two hydrogen isotopes 

1
H and 

2
H (deuterium), 

also denoted as ŭD 

BMP best management practice 

CAFO confined animal feeding operation 

DEQ  Idaho Department of Environmental Quality  

DO dissolved oxygen 

E. coli Escherichia coli 

EPA United States Environmental Protection Agency 

GWQMP ground water quality management plan 

IDWR  Idaho Department of Water Resources  

ISDA  Idaho State Department of Agriculture  

LSCD Lewis Soil Conservation District 

MCL  maximum contaminant level 

mg/L  milligrams per liter  

MPN/100 mL most probable number per 100 milliliters  

ND nondetect 

NES northeast Star  

NO2 + NO3 as N nitrite plus nitrate as nitrogen 

NO3 nitrate 

NO3-N or NO3 as N nitrate as nitrogen 

NPA nitrate priority area 

NS not sampled 

PCE tetrachlorethylene 

PCPP personal care products and pharmaceuticals 



Ground Water Quality Technical Report No. 44  

ix 

per mil (ă) parts per thousand  

PWS public water system 

QAPP quality assurance project plan 

µg/L micrograms per liter 

µS/cm microsiemens per centimeter 

VOC volatile organic compound 



Ground Water Quality Technical Report No. 44  

1 

1. Introduction 

Ground water is a key resource in Idaho, providing nearly all the stateôs drinking water, and a 

critical component of the stateôs economy. The economic and social vitality of every Idaho 

community depends on access to a safe and clean ground water supply. 

Idaho code § 39-1, ñEnvironmental QualityðHealthò designates the Idaho Department of 

Environmental Quality (DEQ) as the primary agency to coordinate and administer ground water 

quality protection programs for the state. DEQ is also responsible for collecting and analyzing 

data for ground water quality management purposes.  

Idaho code further directs DEQ, Idaho Department of Water Resources (IDWR), and Idaho State 

Department of Agriculture (ISDA) to conduct ground water quality monitoring and promote 

public awareness of ground water issues by making results of ground water quality investigations 

available to the public. 

Public water systems (PWSs) are regulated by DEQ under the federal Safe Drinking Water Act 

and the ñIdaho Rules for Public Drinking Water Systemsò (IDAPA 58.01.08). These regulations 

require chemical analysis of drinking water for various contaminants. DEQ ensures that follow-

up monitoring is conducted when contaminants of concern are detected in PWSs. DEQ also 

implements the Source Water Protection Program to promote the protection of drinking water.  

In addition, DEQ responds to detections of contaminants of concern that are found by monitoring 

programs implemented by other entities, such as the Statewide Ambient Ground Water Quality 

Monitoring Program network, administered by IDWR. Follow-up investigations may develop 

into a DEQ local or regional monitoring project to assess conditions and identify areas where 

public health may be threatened. The investigation results can facilitate management decisions 

that protect the resource and promote public awareness for ground water protection.  

The ground water quality monitoring results can also be used to define and prioritize degraded 

ground water quality areas, such as nitrate priority areas (NPAs). This prioritization is necessary 

to effectively allocate resources for water quality improvement strategies. DEQ has worked in 

coordination with state and federal agencies, as well as stakeholders, to develop ground water 

quality management plans (GWQMPs) that address ground water degradation in NPAs. Ground 

water quality data are used to evaluate the effectiveness of GWQMP implementation. 

This report is intended to provide the public with an overview of DEQôs ground water 

monitoring projects and investigation activities accomplished with public funds during 2010. It 

does not include results from privately funded activities, including monitoring required by 

permits; monitoring associated with ongoing environmental remediation projects; or monitoring 

associated with PWS requirements. Prior to 2007, ground water quality monitoring activities 

were included as a chapter in the Integrated Report for surface water, which DEQ submits to the 

United States Environmental Protection Agency (EPA). 
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2. Source Water Assessments 

In 1996, Congress amended the Safe Drinking Water Act (1974) to emphasize the protection of 

surface and ground water sources used for public drinking water (i.e., source water). The 

amendments require that each state develop a source water assessment plan for public drinking 

water sources, conduct assessments of all PWSs, and make the assessments available to the 

public. In 1999, the Idaho Source Water Assessment Plan (DEQ 1999) was developed and has 

since been implemented by DEQ.  

A PWS is defined by EPA and DEQ as a system for the conveyance of water to the public for 

human consumption if the system has at least 15 service connections or regularly serves an 

average of at least 25 individuals at least 60 days per year.  

DEQ administers the Safe Drinking Water Act and the ñIdaho Rules for Public Drinking Water 

Systemsò (IDAPA 58.01.08) through the Drinking Water Program. PWS sources (both ground 

water and surface water) are monitored under this program. The DEQ Ground Water Program 

may conduct additional monitoring when contaminants of concern are detected in PWSs. The 

DEQ Drinking Water webpage provides more information about the required monitoring at 

PWSs.  

Source water assessments are critical to protect Idaho drinking water sources. The first step of a 

source water assessment is to delineate the source water assessment area. The delineation process 

establishes the physical area around a well, spring, or surface water intake that 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 watershed (for surface water sources) that 

contribute water to the PWS source. The next step is to conduct the susceptibility analysis to 

determine the likelihood that the water supply will become contaminated. For each PWS well, 

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

low. The susceptibility score takes into account three factors: (1) system constructionð

construction of the well, spring, or surface water intake being assessed; (2) potential contaminant 

inventory and land useðpotentially significant sources of contamination to the source water and 

land-use characteristics above the aquifer; and (3) hydrologic sensitivityðhydrologic and 

geologic conditions surrounding the well, spring, or surface water intake being assessed.  

Assessments summarize the likelihood of individual drinking water sources becoming 

contaminated and serve as the cornerstone of drinking water protection. DEQ completed 

assessments on all recognized PWSs in May 2003 and continues to complete assessments for 

new PWSs and update assessments as new information becomes available. 

In 2010, DEQ created an interactive website of source water assessments to improve efficiency 

and usability. The website can be used to search for PWS sources to 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 score and delineation have 

been completed by DEQ. The website was completed in March 2011. DEQ will continue to 

create source water delineations for new PWS sources and will use the interactive website to 

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 presents data from ground water quality monitoring and investigation projects that 

were conducted by DEQ in calendar year 2010. Projects are presented by DEQ Regional Offices 

and identified in Figure 1.  

 
Figure 1. Idaho Department of Environmental Qualityôs 2010 ground water quality project locations 
by region. 
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All ground water quality data contained in this report are available through an interactive 

mapping application available on DEQôs website. The application contains ground water quality 

data that DEQ or its contractors have collected from 1987 to the present. The application can be 

used to view and download data collected for over 300 contaminants, ranging from nitrateða 

widespread ground water contaminantðto emerging contaminants such as personal care 

products and pharmaceuticals (PCPPs). The application was developed to help citizens, local 

officials, researchers, water quality professionals, consultants, and other stakeholders make 

informed decisions about land-use activities. The application also provides private well owners 

with an indication of ground water quality conditions in an area when considering treatment 

options for protecting their familyôs 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 Weiser NPA in Washington 

County. In 2004, DEQ installed ground water monitoring wells in response to elevated nitrate 

concentrations detected by ISDA in surrounding domestic wells. DEQ sampled the ground water 

monitoring wells from 2004 through 2008. The Sunnyside Feedlot consisted of 3,000 to 4,000 

head of cattle and ceased operation in early spring 2006. A follow-up ground water quality 

monitoring project was conducted at and in the vicinity of the former Sunnyside Feedlot in April 

and May 2010. The purpose of the follow-up project was to evaluate ground water quality in the 

area, particularly nitrate concentrations, following the closure of the feedlot. The objectives were 

to provide current 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 May 2010, DEQ collected samples from 13 monitoring wells and 14 domestic wells 

in and surrounding the former Sunnyside Feedlot (Figure 2). Water quality field parametersð

pH, temperature, specific conductivity, and dissolved oxygen (DO)ðwere measured at each site 

prior to sample collection (Table 1). Samples were collected from each well in accordance with 

the DEQôs quality assurance project plan (QAPP) (DEQ 2006 and DEQ 2010a) and analyzed for 

fluoride, nitrite, nitrate, chloride, sulfate, bromide, orthophosphate, and nitrogen isotopes. Since 

ammonia is typically found only in anoxic conditions, the well was sampled for ammonia only if 

the DO reading at the well was less than 2 milligrams per liter (mg/L). The results are provided 

in Table 1. Depth to ground water was collected at the monitoring wells and used to construct 

ground water elevation contours using a contour modeling software. The contours are shown in 

Figure 2. The depth to ground water measurement at MW3 was anomalously low (resulting in an 

anomalously high ground water elevation). The depth to ground water at MW3 was not used in 

constructing the ground water contours shown in Figure 2. The general ground water flow 

direction in the project area is from east to west. 

All samples, except the nitrogen isotope samples, were submitted to the University of Idaho 

Analytical Sciences Laboratory in Moscow, Idaho, for 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 location, frozen, and stored at DEQ pending nitrate analysis. After 

DEQ received the nitrate analysis results, those nitrogen isotope samples from wells with nitrate 

concentrations equal to or greater than 5 mg/L were then sent to the University of Arizona in 

Tucson, Arizona, for nitrogen isotope analysis.  

In addition, 3 wells were sampled for antibiotics and 4 wells were sampled for steroids based on 

detections of these constituents in the selected wells during previous sampling efforts (Antibiotic 

and Steroid Sampling section, Table 4 and Table 5). These samples were sent to the University 

of Idaho Analytical Sciences Laboratory for analysis.  

Nitrate Sampling 

In 2010, the 27 sampled wells had nitrate values ranging from less than 0.05 mg/L to 36 mg/L, 

with a median value of 14.5 mg/L (Figure 2 and Table 1). Twenty wells (74%), including 11 

domestic wells and 9 monitoring wells, exceeded EPAôs maximum contaminant level (MCL) for 

nitrate of 10 mg/L.  

 
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. 

Well 
ID 

Well 
Depth 
(feet) 

Sample 
Date 

Fluoride 
(mg/L) 

Nitrite 
(mg/L) 

Nitrate 
(mg/L) 

Chloride 
(mg/L) 

Sulfate 
(mg/L) 

Ammonia 
(mg/L) 

Bromide
a 

(mg/L) 

Ortho-
phosphate

a 

(mg/L) 

Water 
Tempera-
ture.

a
 (°C) 

Specific 
Conductivity

a 

(µS/cm) 

Dissolved 
Oxygen

a 

(mg/L) 
pH 

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 

MW1 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 

MW4 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 2 7.4 

MW6 40 4/28/2010 0.57 <0.05 5.3 50 370 3.3 0.18 <0.1 16 2,100 0 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 

MW9
b
 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 5 41 150 1.4 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 
ID 

Well 
Depth 
(feet) 

Sample 
Date 

Fluoride 
(mg/L) 

Nitrite 
(mg/L) 

Nitrate 
(mg/L) 

Chloride 
(mg/L) 

Sulfate 
(mg/L) 

Ammonia 
(mg/L) 

Bromide
a 

(mg/L) 

Ortho-
phosphate

a 

(mg/L) 

Water 
Tempera-
ture.

a
 (°C) 

Specific 
Conductivity

a 

(µS/cm) 

Dissolved 
Oxygen

a 

(mg/L) 
pH 

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 

Notes: Bolded red numbers indicate the United States Environmental Protection Agencyôs (EPAôs) maximum contaminant level was exceeded; italicized red numbers 

indicate EPAôs Secondary Drinking Water Regulation was exceeded; mg/L = milligrams per liter; °C = degrees Celsius; µS/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.  
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Nitrogen Isotope Sampling 

Nitrogen isotope ratios (ŭ
15

N) can be helpful in determining sources of nitrate in the ground water and 

was completed for all samples with nitrate concentrations greater than 5 mg/L. Nitrogen from human or 

animal waste and fertilizer sources has distinguishable ŭ
15
N signatures. Typical ŭ

15
N values for various 

nitrogen sources are listed in Table 2. The ŭ
15

N results from this project ranged from 5.3 per mil (ă) to 

18.1ă (Table 3). Sixteen wells (64%) had ŭ
15
N results greater than 9ă, indicating an animal or human 

waste source. The 9 remaining wells had ŭ
15
N values ranging from 5.3ă to 8.9ă, which indicates the 

source of nitrogen is either from organic nitrogen in the soil or a mixture of fertilizer and waste sources. 

All wells within and downgradient of the former feedlot facility have ŭ
15

N values that indicate a waste 

source (Figure 2 and Figure 3). 

Nitrogen isotopes alone should not be used as the only analysis to determine nitrogen sources. Nitrogen 

isotope values in ground water can be complicated by several reactions (e.g., ammonia volatilization, 

nitrification, denitrification, and plant uptake) that generally increase the ŭ
15

N values (Kendall and 

McDonnell 1998). Furthermore, mixing sources with variable nitrogen isotope values along shallow 

flowpaths makes determining the sources and extent of denitrification difficult for intermediate ŭ
15

N 

values (Kendall and McDonnell 1998). The land use in the project area is predominately agricultural, 

including both crop fields and animal operations. Typically, this type of land use would result in a 

majority of wells showing a mixture of nitrogen sources in the ground water. In this project, all of the 

wells located within and downgradient of the former feedlot have ŭ
15

N values that indicate a waste 

source (Figure 2 and Figure 3). This result indicates that the former feedlot is still impacting the shallow 

ground water in the project area. 

Table 2. Typical ŭ
15

N values from various nitrogen sources. 

Potential Nitrate Source ŭ
15
N (ă) 

Precipitation ī3 

Commercial fertilizer ī4 to +4 

Organic nitrogen in soil or mixed 
nitrogen source 

+4 to +9 

Animal or human waste Greater than +9 

Source: Seiler (1996) 
Notes: ŭ

15
N = nitrogen isotope; ă = per mil or parts per thousand 
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Table 3. Nitrogen isotope results for the Former Sunnyside Feedlot Follow-Up Project. 

Well ID 
Well Depth 

(feet) 
Sample 

Date 
ŭ

15
N (ă) 

1041 U 4/26/2010 10.5 

1042 U 4/28/2010 10.7 

1043 U 4/26/2010 17.9 

1044 47 4/29/2010 16.9 

1045 U 4/29/2010 13.8 

1046 U 4/28/2010 13.2 

1047 40 4/29/2010 16.1 

1048 45 4/29/2010 6.5 

1050 U 4/27/2010 8 

1051 U 4/28/2010 18.1 

1052 50 4/28/2010 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 4/27/2010 6.4 

MW4 30 4/27/2010 8.9 

MW5 25 4/27/2010 16.1 

MW6 40 4/28/2010 12.6 

MW7 35 5/4/2010 8.8 

MW9 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;  

ŭ
15

N = nitrogen isotope; ă = per mil or parts per thousand; U = unknown. 
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Figure 3. Nitrogen isotope results for the Former Sunnyside Feedlot Follow-Up Project. 

Antibiotic and Steroid Sampling 

Three wells were sampled for antibiotics, including the compounds sulfathiazole, sulfamerazine, 

sulfamethizole, sulfamethazine, sulfachloropyridazine, sulfamethoxazole, and sulfadimethoxine (Figure 

4 and Table 4). All 3 wells had detections of sulfamethazine, which is primarily used as a veterinary 

antibacterial drug in food animals (USDL 2011), and 1 well had a detection of sulfachloropyridazine, 

which is a widely used antibiotic in livestock production (Wang et al. 2009). The 3 wells are located 

within the former feedlot facility. Four wells were sampled for steroids, which included caffeine, 

cholesterol, coprastan-3-ol, and beta-estradiol (Figure 4 and Table 5). One well had a detection of beta-

estradiol, which was commonly used in the former feedlotôs operations (Tesch and Owsley 2006). This 

well is located sidegradient of the former facility and downgradient of an onion dump based on depth to 

ground water data collected during the sampling event. 
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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 
ID 

Well 
Depth 
(feet) 

Sample 
Date 

Sulfa-
thiazole 
(µg/L) 

Sulfa-
merazine 

(µg/L) 

Sulfa-
methizole 

(µg/L) 

Sulfa-
methazine 

(µg/L) 

Sulfachloro-
pyridazine 

(µg/L) 

Sulfa-
methoxazole 

(µg/L) 

Sulfa-
dimethoxine 

(µg/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; µg/L = micrograms per liter. 
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Table 5. Steroid results for Former Sunnyside Feedlot Follow-Up Project, 2010. 

Well 
ID 

Well 
Depth 
(feet) 

Sample 
Date 

Caffeine 
(µg/L) 

Cholesterol 
(µg/L) 

Coprastan-3-ol 
(µg/L) 

beta-estradiol 
(µg/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; µg/L = micrograms per liter. 

3.1.1.3 Conclusions 

Out of the 27 wells sampled for this project, nitrate in 20 wells samples exceeded EPAôs MCL. Out of 

the 3 wells sampled for antibiotics, all 3 contained sulfamethazine, and 1 well had a detection of 

sulfachloropyridazine, both widely used in livestock production (USDL 2011; Wang el al. 2009). Four 

wells were sampled for steroids; 1 well had a detection of beta-estradiol. Four years following the 

closure of the feedlot, antibiotics continue to be detected within the boundary of the former feedlot. The 

ŭ
15

N results indicated a waste source of nitrogen for all wells located within and downgradient of the 

former feedlot based on ground water elevation data collected during the sampling event. The water 

quality data indicate that the former feedlot continues to impact the shallow ground water quality 4 years 

after the closure of the facility.  

3.1.1.4 Recommendations 

To evaluate changes in ground water chemistry resulting from the closure of the confined animal 

feeding operation (CAFO), DEQ recommends that monitoring for anions, ammonia, antibiotics, and 

ŭ
15

N continue to document the ground water quality trends following removal of manure and 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 collects ground water samples for nitrate at dairy wells during annual facility 

inspections. When a sample exceeds the EPAôs MCL for nitrate (10 mg/L), ISDA provides the 

information to DEQ. Three dairies are located northwest of Marsing, Idaho. The nitrate concentrations 

from the 2010 ISDA Dairy Bureau sampling at the production wells at two of these dairies were 

24.5 mg/L and 56.9 mg/L, exceeding the MCL. In November 2010, DEQ conducted a follow-up ground 

water monitoring project surrounding the dairies to determine the extent and magnitude of nitrate 

contamination in ground water.  

3.1.2.2 Methods and Results  

Using well logs from the IDWR website, and assistance from a local citizen, DEQ selected 30 wells that 

surround the dairies for monitoring and evaluation (Figure 5). For the wells with available information, 

the well depths ranged from 30 feet to 164 feet, and the static water level ranged from 1 foot to 35 feet. 

Within the project area, there are two aquifers: a shallow system composed of coarse-grained sand and 

gravels and a deeper system composed of black sand (Carlson et al. 2001). The two systems are 
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separated by a characteristic blue-colored clay. A review of the available well logs of sampled wells 

indicate the blue clay layer is encountered at various depths throughout the project area, ranging from 

3 feet to 92 feet below ground surface. The thickness of the blue clay layer ranges from 12 feet to 

71 feet, with an average thickness of 37 feet. The blue clay layer can act as a protective barrier to 

prevent contaminants generated at the land surface from migrating into deeper aquifers. For all wells 

sampled with well logs available, the screened interval was located below the blue clay, within the 

deeper aquifer.  

In November 2010, samples were collected from each well in accordance with the DEQ QAPP 

(DEQ 2010b) and analyzed for nitrate plus nitrite, ammonia, chloride, sulfate, arsenic, total coliform, 

Escherichia coli (E. coli) (Table 6), and nitrogen isotopes (Nitrogen Isotope Sampling section, Table 7). 

Water quality field parametersðpH, temperature, specific conductivity, and DOðwere measured at 

each site prior to sample collection (Table 6). All samples, except the nitrogen isotope samples, were 

submitted to the Idaho Bureau of Laboratories in Boise, Idaho, for analysis. Nitrogen isotope samples 

were collected at each sampling location, frozen, and stored at DEQ pending nitrate analysis. After DEQ 

received the nitrate analysis results, those nitrogen isotope samples from wells with nitrate or ammonia 

concentrations equal to or greater than 5 mg/L were then sent to the University of Arizona, Tucson, 

Arizona, for nitrogen isotope analysis.  

Nitrite plus Nitrate Sampling 

The nitrite plus nitrate values ranged from nondetectable (<0.01 mg/L) to 22 mg/L (Table 6). EPAôs 

MCL of 10 mg/L was exceeded in 1 well. Twenty-three of the 30 wells sampled had nitrite plus nitrate 

concentrations less than the detection limit of 0.01 mg/L. The spatial distribution of nitrate 

concentrations is shown in Figure 5. The majority of the wells with nitrite plus nitrate less than the 

detection limit had DO concentrations less than 2 mg/L. The anoxic conditions would likely result in 

any nitrogen in the system being in a chemically reduced form, such as ammonia.  
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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. 

Well 
ID 

Well 
Depth 
(feet) 

Sample 
Date 

Nitrite + 
Nitrate 
(mg/L) 

Ammonia 
(mg/L) 

Arsenic 
(µg/L) 

Chloride 
(mg/L) 

Sulfate 
(mg/L) 

Total 
Coliform 

(MPN/ 
100 mL) 

E. coli 
(MPN/ 

100 mL) 

Dissolved 
Oxygen

a
 

(mg/L) 
pH 

Specific 
Conductivity

a
 

(µS/cm) 

Water 
Temperature

a
 

(°C) 

M1 121 11/8/2010 <0.010 3.8 14 72.6 216 <1 <1 0 8.18 950 17 

M2 U 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 11.5 196 <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 5.5 <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 <5 34.6 76.5 <1 <1 2.45 8.65 773 18.7 

M10 U 11/15/2010 0.2 8 <5 25 101 <1 <1 2.83 8.38 1,090 16.7 

M11 U 11/15/2010 <0.010 6 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 21.5 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 3.41 3 <1 0 8.18 851 15.4 

M23 U 11/8/2010 <0.010 1 <5 53.3 79.4 <1 <1 0 8.21 806 15 

M24 U 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 5.5 <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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Well 
ID 

Well 
Depth 
(feet) 

Sample 
Date 

Nitrite + 
Nitrate 
(mg/L) 

Ammonia 
(mg/L) 

Arsenic 
(µg/L) 

Chloride 
(mg/L) 

Sulfate 
(mg/L) 

Total 
Coliform 

(MPN/ 
100 mL) 

E. coli 
(MPN/ 

100 mL) 

Dissolved 
Oxygen

a
 

(mg/L) 
pH 

Specific 
Conductivity

a
 

(µS/cm) 

Water 
Temperature

a
 

(°C) 

M29 130 11/9/2010 0.39 1.5 20 22.5 350 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 States Environmental Protection Agencyôs (EPAôs) maximum contaminant level was exceeded; italicized red numbers indicate 

the EPAôs Secondary Drinking Water Regulation was exceeded; red underlined numbers indicate Idahoôs ñGround Water Quality Standardsò (IDAPA 58.01.11.200) were 
exceeded. U = unknown; mg/L = milligrams per liter; µg/L = micrograms per liter; MPN/100 mL = most probable number per 100 milliliters; µS/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 nitrate. Five of the 6 wells that exceeded the secondary taste threshold of 

250 mg/L for sulfate had a detection of nitrate above the laboratory detection limit. Similarly, 6 

of the 8 wells (including the 5 previously mentioned wells with sulfate values exceeding the taste 

threshold) with specific conductivity greater than 1,000 microsiemens per centimeter (µS/cm) 

had a detection of nitrate above the laboratory detection limit. 

Ammonia Sampling 

Ammonia values ranged from 0.04 mg/L to 8 mg/L (Figure 6 and Table 6). EPA has set the taste 

threshold for ammonia at 30 mg/L. Twenty-three of the 30 wells had ammonia concentrations 

over 2 mg/L. Concentrations exceeding 2 mg/L are not typical for Idaho ground water 

(Carlson et al. 2001). Nitrogen found in an anaerobic environment (low DO) typically takes the 

form of ammonia rather than nitrate or nitrite. The mean ammonia concentration for wells 

upgradient of the dairies (M16, M28, M29, M30, and M31) was 3.32 mg/L. The mean ammonia 

concentration for the wells sidegradient of the dairies (M2, M3, M8, M10, M14, M19, and M27) 

was 4.18 mg/L. The mean ammonia for the downgradient wells (M1, M4, M5, M6, M7, M9, 

M11, M12, M13, M15, M17, M18, M20, M21, M22, M23, M24, and M25) was 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 to 

the downgradient mean, indicating a nitrogen source other than, or in addition to, the dairy 

facilities. Other sources include synthetic fertilizers and manure application on surrounding 

fields, and septic systems.  
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Figure 6. Ammonia concentrations for the Marsing Dairy Ground Water Monitoring Project. 

Nitrogen Isotope Sampling 

Nitrogen isotope ratios (ŭ
15

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 

5 mg/L. Nitrogen from human or animal waste and fertilizer sources has distinguishable ŭ
15

N 

signatures (refer to Table 2 for typical ŭ
15

N values for various nitrogen sources). The ŭ
15

N results 

from this project ranged from -9.9ă to 13.9ă (Table 7). Five wells had ŭ
15

N that ranged from 

1.9ă to 4ă, falling within the commercial fertilizer nitrogen source range (Table 7 and Figure 

7). Three wells had ŭ
15
N results greater than 9ă, indicating an animal or human waste source. 

Five wells had ŭ
15

N values ranging from 4.2ă to 7.4ă, which indicate the nitrogen source is 

either from organic nitrogen in the soil or a mixture of fertilizer and waste sources. Well M7 had 

a ŭ
15

N value of -9.9ă, which could indicate a plant decay nitrogen source (Kendall and 

McDonnell 1998).  

Nitrogen isotopes alone should not be used as the only analysis to determine nitrogen sources. 

Nitrogen isotope values in ground water can be complicated by several reactions (e.g., ammonia 

volatilization, nitrification, denitrification, and plant uptake) especially in anoxic environments 

that generally increase the ŭ
15

N values (Kendall and McDonnell 1998). Furthermore, mixing of 

sources with variable nitrogen isotope values along shallow flowpaths makes determining the 

sources and extent of denitrification very difficult for intermediate ŭ
15

N values (Kendall and 

McDonnell 1998). The land use in the project area is predominately agricultural, including both 


















































































































