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Platte River Basin Water Plan 
 

Technical Memorandum 5.3 
 
SUBJECT: Platte River Basin Water Plan 
 Section 5.3 – Water Quality Issues 
 
PREPARED BY: Trihydro Corporation 
 
DATE: August 1, 2005 
 
PURPOSE: The Platte River Basin Plan is a planning tool developed for the Wyoming Water 

Development Office.  It presents estimated current and estimated future uses of 
water in Wyoming’s Platte River Basin.  The Plan is not used to determine 
compliance with or administration of state law, federal law, court decrees, 
interstate compacts, or interstate agreements. 

 
5.3 WATER QUALITY ISSUES 
 
5.3.1 Introduction 
The purpose of this technical memorandum is to identify Platte River Basin-wide opportunities to 
enhance or protect water quality as well as to identify and describe ongoing watershed management 
planning by other entities and define potential opportunities for cooperation and coordination among 
these efforts.  This memorandum also identifies and describes areas within the Basin where water 
quality issues are being investigated by state and federal agencies, monitoring locations, and areas of 
concern. 
 
5.3.2 Background 
Measurement of various properties is used to determine the quality of water, including physical, 
chemical, radiological, biological, and bacteriological properties.  Potential uses of water sources are 
often determined by the concentrations of a range of elements within the water – by the quality of the 
water.  Both natural processes and human activities can affect water quality.  The success of many 
water development projects is often dependent on the ability of the source of water to meet the water 
quality requirements of the proposed use(s).  In addition, water development projects must be 
completed such that existing and potential uses of waters of the State are maintained and interstate 
salinity standards are met. 
 
5.3.3 Terms and Definitions 
Discussion of water quality includes the use of a variety of terms that may not be familiar to the 
reader.  A list of pertinent acronyms, terms, and definitions is included here to help the reader better 
understand this discussion.  Unless noted otherwise, definitions of terms were obtained from the U.S. 
Bureau of Reclamation (USBR) website.   
 



Technical Memorandum 5.3 5.3-2 6/21/2005 

AFO  Animal feeding operations 
AML  Abandoned mine lands 
BMP  Best management practice 
BURP  Beneficial Use Reconnaissance Program 
CAFO  Concentrated animal feeding operation 
CERCLA Comprehensive Environmental Response, Compensation, and Liability Act 
CWA  Clean Water Act 
DEQ  (Wyoming) Department of Environmental Quality 
EQA  Environmental Quality Act 
GW  Groundwater 
HUC  Hydrologic unit code  
LQD  Land Quality Division (of the Wyoming Department of Environmental Quality) 
MCL  Maximum contaminant level 
NIWQP National Irrigation Water Quality Program 
NPS  Non-point source (of pollution) 
NPDES  National Pollutant Discharge Elimination System 
NRCS  Natural Resource Conservation Service 
OGCC  (Wyoming) Oil and Gas Conservation Commission 
PS  Point source (of pollution) 
QA/QC  Quality assurance/quality control 
RCRA  Resource Conservation and Recovery Act 
SDWA  Safe Drinking Water Act 
SEO  (Wyoming) State Engineer’s Office 
SHWD  Solid and Hazardous Waste Division (of the Wyoming Department of Environmental 
   Quality) 
SMP  State Management Plan 
SW  Surface water 
TMDL  Total maximum daily load 
USEPA  U.S. Environmental Protection Agency 
USGS  U.S. Geological Survey 
UST  Underground storage tank 
WACD  Wyoming Association of Conservation Districts 
WGFD  Wyoming Game and Fish Department 
WQD  Water Quality Division (of the Wyoming Department of Environmental Quality) 
WYPDES Wyoming Pollutant Discharge Elimination System 
 
Ephemeral stream – A creek or stream that flows briefly only in direct response to precipitation or 
snowmelt and whose channel is above the water table. 
 
Intermittent stream – A stream which flows part of the time, usually after a rainstorm, during wet 
weather, or for only part of the year; also referred to as an ephemeral stream.   
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Nonpoint source –A contributing factor to water pollution that cannot be traced to a specific spot; 
man-made or man-induced alteration of the chemical, physical, biological, or radiological integrity of 
water, originating from any source other than a point source; pollution which comes from diffuse 
sources such as urban and agricultural runoff; major non-point sources of pollution include excess 
farm and lawn nutrients that move through the soil into the groundwater or enter local water directly 
through runoff during heavy rains, uncontrolled storm water runoff from construction sites, forestry 
operations, animal wastes, and pollutants released directly into the atmosphere.   
 
Perennial stream – A stream that typically flows continually throughout the year. 
 
Point source – Any discernible, confined, or discrete conveyance from which pollutants are or may be 
discharged, including, but not limited to, any pipe, ditch, channel, tunnel, conduit, well, container, 
rolling stock, concentrated animal feeding operation, or vessel or other floating craft; a stationary 
location or fixed facility from which pollutants are discharged or emitted into water.   
 
5.3.4 State and Federal Regulations 
The Environmental Quality Act was passed by the State of Wyoming in 1973.  The law was based on 
the concern that pollution “will imperil public health and welfare, create public and private nuisances, 
be harmful to wildlife, fish and aquatic life, and impair domestic, agricultural, industrial, recreational 
and other beneficial uses.”  The declared policy of the law was to enable the State “to prevent, reduce 
and eliminate pollution; to preserve and enhance the water and reclaim the land of Wyoming; to plan 
development, use, reclamation, preservation and enhancement of the air, land, and water resources of 
the state; to preserve and exercise the primary responsibilities and rights of the State of Wyoming; to 
secure cooperation between agencies of the state, agencies of the other states, interstate agencies, and 
federal government in carrying out these objectives” (Environmental Quality Act, W.S. 35-11-102).  
Recognizing the importance of public involvement, the Wyoming Environmental Quality Act 
contains policy and rule development procedures that provide for more public involvement than do 
the policies and regulations of some other Wyoming state agencies. 
 
The designated Wyoming state agency for administration of water quality management is the Water 
Quality Division (WQD) of the Wyoming Department of Environmental Quality (DEQ).  A large 
number of water quality protection programs have been developed by the WQD.  Point and nonpoint 
sources of pollution are addressed within these programs, as well as the potential impacts of point and 
nonpoint source pollution on surface and groundwater quality.  Table 5.3.1 provides a summary of 
state water quality programs.  This table also contains some federal programs where similar state 
programs do not exist or where Wyoming does not have primacy, or primary enforcement 
responsibility, for a federal program. 



Program
Implementing

agency Authority Type
NPDES/ 
WYPDES

WDEQ/WQD EQA Article 3 
Chapter 2, 4, 
7, 10, 18

SW, PS

Permit to 
Construct

WDEQ/WQD EQA Article 3 
Chapters 3, 5, 
11, 12, 15, 
20, 21

SW, GW, PS

Nonpoint 
Source 
Management 
and Control

WDEQ/WQD EQA Article 3, 
Section 319 
of CWA

SW, GW, 
NPS

Table 5.3.1 State and federal water quality programs

Program description
Any discharge to surface waters of the state 
requires a permit to discharge.  Each 
permitted discharge must meet effluent 
limitations within the TMDL allocations and 
maintain the use of the receiving water body.  
There are currently 70 NPDES discharge 
permits in Wyoming's Platte River Basin that 
are not classified as stormwater permits.  In 
addition, several hundred stormwater 
discharge permits are held in the basin.  
Information regarding this program is 
available at:  http://deq.state.wy.us/wqd.

Any public water supply system or any 
facility capable of causing or contributing to 
pollution is required to obtain a Permit to 
Construct prior to commencing construction.  
This program is directed at ensuring that 
facilities are designed, constructed, and 
operated to protect groundwater and surface 
water resources.  Chapter 5 of DEQ/WQD 
regulations also requires certified operators 
for public water and sewage facilities.

The state Nonpoint Source Control Program 
is a voluntary and incentive based program.  
The program seeks control of nonpoint 
source water pollution through education and 
encouragement of Best Management 
Practices for pollution control, including 
demonstration, information and education, 
and restoration projects.  Assessments and 
demonstration projects are selected for 
funding by the Wyoming Nonpoint Source 
Task Force.  The NPS Program manages 
Wyoming's allocations provided as grants by 
Sections 319 and 205(j) of the Federal Clean 
Water Act.  The NPS wetlands program uses 
a certification process to approve or deny 
federal permit actions concerning wetlands.  
Wetlands banking was established to 
expedite permitting.  This process allows 
industry, landowners, or others to build 
credits for the construction, restoration, or 
enhancement of wetlands.  These credits 
can be bought and sold as a means to 
expedite the mitigation of wetland impacts.  
The Nonpoint Source Management Plan is 
available at:  http://deq.state.wy.us/wqd.
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Program
Implementing

agency Authority Type
Water Quality 
Assessments 
& Impaired 
Surface Water 
Bodies

WDEQ/WQD EQA Article 3, 
S. 305(b) & 
303(d) of 
CWA

SW, GW, 
NPS, PS

Surface Water 
Monitoring

WDEQ/WQD EQA Article 3 SW, PS, 
NPS

404 Permit U.S. Army Corps 
of Engineers

Clean Water 
Act

SW, PS, 
NPS

401 
Certifications

WDEQ/WQD EQA Article 3 SW, PS, 
NPS

Spill Program WDEQ/WQD EQA Article 3 
Chapter 4

SW, GW, PS

Table 5.3.1 State and federal water quality programs (cont)

Program description

Section 305(b) of the Federal Clean Water 
Act requires each state to assess and report 
on the quality of waters on a two year 
frequency.  Section 303(d) requires each 
state  to list water bodies which are water 
quality impaired or threatened every two 
years.  The latest Wyoming report and list 
are available at:  
http://deq.state.wy.us/wqd/watershed.

The WQD is progressing toward a more 
comprehensive water quality monitoring and 
assessment program.  In 1996, the 
Legislature passed a Credible Data Law 
requiring the WQD to ensure that all data 
used in listing impaired or threatened waters 
be scientifically valid.  This Credible Data 
Law has significantly increased monitoring of 
surface water in Wyoming.  Monitoring 
efforts by the WQD to comply with the 
Credible Data Law are contained in the 
305(b) report.

A permit is required from the U.S. Army 
Corps of Engineers (USCOE) to discharge 
dredge or fill material into navigable waters 
of the U.S.;  the USCOE typically determines 
if and when a site contains navigable waters 
of the U.S. 

Any application for a U.S. Army Corp of 
Engineers (USCOE) 404 dredge and fill 
permit requires a certification from the WQD 
that the dredge or fill will comply with all the 
requirements of Sections 301, 302, 303, 306, 
& 307 of the Federal Clean Water Act.
Any person owning or having control over oil 
or a hazardous substance, which after 
release, enters or threatens to enter waters 
of the state, shall take action to stop and 
contain the release, notify the WQD, correct 
the cause, clean up the release, and dispose 
of the waste in an acceptable manner.
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Program
Implementing

agency Authority Type
Source Water 
Protection

WDEQ/WQD EQA Article 3 SW, GW

Wellhead 
Protection 
Program

WDEQ/WQD EQA Article 3 GW

Abandoned 
Mines

WDEQ/AML EQA Article 
12

PS, NPS, 
SW, GW

Landfills & 
Hazardous 
Wastes

WDEQ/SHWD EQA Article 5 PS, SW, GW

Superfund 
Sites

USEPA CERCLA

Well 
Construction & 
Abandonment

WY State 
Engineer (SEO)

SEO 
Regulations

PS, GW

Table 5.3.1 State and federal water quality programs (cont)

No person, except when authorized by a 
SHWD permit, may locate, construct, 
operate, or close a solid waste management 
facility or modify the design, construction, or 
operation of a solid waste management 
facility.  The SHWD has primacy for the 
federal RCRA program regulating hazardous 
waste generators and transporters, 
hazardous waste treatment, storage and 
disposal facility operators, and hazardous 
waste corrective actions.
The USEPA regulates Superfund sites in 
Wyoming.
The Wyoming State Engineer's Office (SEO) 
enforces regulations requiring adequate 
design, construction, and abandonment of 
wells as a means of protecting groundwater 
resources.

Wyoming has developed and received 
approval from USEPA endorsing its 
Wellhead Protection Program pursuant to 
Section 1428 of the SDWA.  The program is 
voluntary and assists public water supply 
systems in protecting groundwater sources 
of supply.

The Abandoned Mines Program 
accomplishes reclamation of eligible 
properties adversely affected by mining prior 
to August 3, 1977.  The program also assists 
in restoration of eligible public facilities and 
utilities adversely affected by mining prior to 
August 3, 1977 as well as construction of 
new public facilities or utilities in 
communities that were impacted by coal or 
mineral mining and processing practices.

Wyoming has developed a voluntary Source 
Water Protection Program as required by 
each state under Section 1453 of the 
Federal SDWA.  Source water assessment 
involves four steps, including delineating the 
area which contributes water to a given well 
or surface water intake; inventorying 
potential sources of water contamination; 
completing an analysis of the susceptibility of 
the given well or intake to sources of 
contamination that were identified in the 
previous inventory step; and drafting a report 
summarizing the findings.

Program description
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Program
Implementing

agency Authority Type
Underground 
Storage Tanks

WDEQ/WQD EQA Article 
14

PS, SW, GW

Underground 
Injection 
Control Wells

WDEQ/WQD EQA Article 3 
Chapters 13 
& 16

PS GW

Underground 
Injection 
Control Wells

WDEQ/LQD EQA Article 4

Wyoming does not have federal RCRA 
program primacy for regulating underground 
storage tanks.  The Wyoming program has 
implemented a leak prevention compliance 
program through Chapter 17, Storage Tanks, 
and accomplishes compliance inspections 
with appropriate enforcement actions.  The 
state also administers an environmental 
remediation program that provides complete 
contract management and funding of 
cleanup work at eligible storage tank sites.  
The state fund provides financial 
responsibility to eligible tank system owners 
for third party damages cause by leaking 
USTs.

Table 5.3.1 State and federal water quality programs (cont)

Program description

Any person who constructs, installs, or 
operates a Class I, IV, or V underground 
injection control well must first obtain a 
permit from the DEQ/WQD.  Class I injection 
wells are deep injection wells that discharge 
into a Class VI groundwater formation and 
include hazardous waste wells, of which 
there are none in Wyoming.  Commercial 
Class II injection wells are regulated as 
Class I injection wells.  Class IV injection 
wells inject hazardous wastes into shallow 
aquifers and are prohibited.  Class V 
injection wells are wells not covered by one 
of the other four injection well classifications 
that inject materials into or above 
underground sources of drinking water.  
Class IV injection wells include large 
wastewater drain fields, air conditioning 
return wells, dry wells, etc.

Any person injecting into a Class III injection 
well must obtain a permit or license from the 
DEQ/LQD.  A Class III injection wells 
discharge into or above a drinking water well 
for the purpose of extracting minerals.  The 
most common such in situ mining wells in 
Wyoming are uranium and soda ash wells.
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Program
Implementing

agency Authority Type
Underground 
Injection 
Control Wells

OGCC W.S. 30-5-
101 thru 305

State Pesticide 
Management 
Plan (SMP)

WY Dept of 
Agriculture

W.S. 35-7-
350 thru 374

NPS, SW, 
GW

SMP GW 
monitoring

WY Dept of 
Agriculture

W.S. 35-7-
350 thru 374

GW

Mines WDEQ/LQD EQA Article 4 PS, NPS, 
SW, GW

Any person discharging into a 
noncommercial Class II injection well is 
required to obtain a permit from the 
Wyoming Oil and Gas Conservation 
Commission.  Class II injection wells 
discharge fluids which are brought to the 
surface during natural gas storage 
operations or conventional oil and gas 
production, fluids used for enhanced 
recovery of oil or natural gas, and fluids that 
emerge as a result of the storage of 
hydrocarbons.

The Wyoming Department of Agriculture has 
developed a State Pesticide Management 
Plan (SPM) which is intended to protect 
water resources from contamination resulting 
from the application of pesticides.  The 
Wyoming SPM program has received 
USEPA approval.

Source: Green River Basin Plan, Surface Water Quality, 2000

Utilizing pesticide registration fees and 
funding from Federal 319 grants, the U.S. 
Geological Survey has been contracted to 
conduct a state-wide assessment of the 
contamination of groundwater caused by 
pesticide use.  In the counties where the 
survey has been completed at the time of 
this report, no pesticide concentrations in 
water that exceed drinking water maximum 
contaminant levels (MCLs) have been found.  
Monitoring data from this survey may be 
viewed at:  
http://wy.water.usgs.gov/projects/tests/pestic
ides.html
Licenses or permits are required for any 
mining operation or operation by which solid 
minerals are intended to be extracted from 
the earth.  This requirement applies to 
surface and underground mining.  The 
extraction of sand, gravel, dirt, scoria, 
limestone, dolomite, shale, ballast, or 
feldspar by a landowner for noncommercial 
use does not require a permit nor, under 
certain conditions, does mineral extraction 
over an area of less than 10 surface acres.

Table 5.3.1 State and federal water quality programs (cont)

Program description
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Many federal agencies are involved in the process of protecting and improving water quality and the 
environment.  Federal water quality legislation includes, but is not limited to, the Clean Water Act; 
Safe Drinking Water Act; Federal Insecticide, Fungicide and Rodenticide Act; Pollution Prevention 
Act; National Environmental Protection Act; Solid Waste Disposal Act; Toxic Substance Control 
Act; and Clean Air Act.  The majority of these federal programs that deal with water quality issues 
allow the individual states to obtain primacy to administer the federal programs.  Primacy, or primary 
enforcement responsibility, may be obtained by state and tribal agencies as a result of the state or 
tribe meeting specified U.S. Environmental Protection Agency (USEPA) requirements.  A key 
USEPA requirement for a state acquiring primacy is development and enforcement by state agencies 
of regulations that are no less stringent than corresponding federal regulations.  Even when a state has 
primacy, the USEPA has the authority to intercede if the agency believes that the state is not 
administering a program to the federal agency’s satisfaction. 
 
5.3.5 Current Wyoming Water Quality Standards:  Surface Water 
The Wyoming Department of Environmental Quality, Water Quality Division (DEQ/WQD) has 
developed and implemented surface water quality standards on the basis of Wyoming’s 
Environmental Quality Act.  These standards are located in Chapter 1 of the Wyoming Water Quality 
Rules and Regulations, which were originally published in 1974 and were updated in 2001.  
Numerical and narrative water quality standards are contained in Chapter 1.  These standards are used 
to establish effluent limitations for permitted point source discharges.  They also establish effluent 
limitations for discharges requiring installation of best management water quality control practices for 
nonpoint source discharges.  The water quality standards apply to all periods of flow except low flow 
conditions as described in Section 11 of Chapter 1. 
 
Wyoming streams are categorized in Chapter 1 based on four major classes, with various 
subcategories within some classes.  Chapter 1 contains a hierarchical cataloging of waters according 
to existing and designated uses.  With the exception of Class 1 waters, each classification is protected 
for its specified uses plus all the uses described for each lower classification.  The Class 1 waters 
designation is based on value determinations rather than on use support, and Class 1 waters are 
protected for all uses in existence at the time or after designation (DEQ/WQD, Chapter 1).  
 

1. Class 1 – (Outstanding waters) Protected for all uses in existence at the time of or after 
designation. 

2. Class 2 – (Fisheries and drinking water) Known to support fish or drinking water supplies or 
capable of doing so. 

a. Class 2AB – (Fisheries) Supports warm- or cold-water game fish or spawning or 
nursery areas in addition to drinking water, nongame fisheries, fish consumption, 
aquatic life other than fish, primary contact recreation, wildlife, industry, agriculture, 
and scenic value uses. 

b. Class 2A – (Drinking water) Not known to support or have potential to support 
fisheries, but supports all other uses of Class 2AB waters. 

c. Class 2B – (Fisheries only) Supports fisheries, but not drinking water supply uses in 
addition to the other non-drinking water uses under Class 2AB. 
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d. Class 2C – (Warm-water non-game fisheries) Similar to Class 2B, but does not 
include game and cold-water fishery uses. 

3. Class 3 – (Aquatic life other than fish) Intermittent, ephemeral, or isolated waters not capable 
of supporting fish but capable of supporting other aquatic life.  These waters often include 
wetlands.  This category includes uses for aquatic life other than fish, recreation, wildlife, 
industry, agriculture, and scenic value. 

a. Class 3A – (Isolated waters) Isolated waters including wetlands incapable of 
supporting fish or drinking water uses. 

b. Class 3B – (Tributary waters) Incapable of supporting fish or drinking water supply 
uses; intermittent and ephemeral, but can sustain aquatic life. 

c. Class 3C – (Perennial streams) Water quality limitations that negate fishery or 
drinking water uses, such as geothermal waters or those with naturally high 
concentrations of dissolved salts or metals. 

4. Class 4 – (Agriculture, industry, recreation, and wildlife) Incapable of sustaining aquatic life, 
but suited to contact recreation, wildlife, industry, agriculture, and scenic uses. 

a. Class 4A – (Artificial channels) Canals and ditches not known to support fish. 
b. Class 4B – (Intermittent and ephemeral) Lack the hydrologic potential to sustain 

aquatic life. 
c. Class 4C – (Incapable of sustaining aquatic life out of natural or human-induced 

factors.) 
 
Appendix A of Chapter 1 of the Wyoming Water Quality Rules and Regulations contains a listing of 
all surface waters shown on the U.S. Geological Survey (USGS) 1:500,000 Hydrologic Map of 
Wyoming and the classifications of these waters.  Also included in Appendix A is a map showing 
USGS stream gauging stations in Wyoming.   
 
The Water Quality Division is required by Section 6 of Chapter 1 to review and consult with the 
Wyoming State Engineer’s Office (SEO) concerning proposed new diversions that could affect 
surface water standards. 
 
5.3.6 Total Maximum Daily Loads (TMDLs) 
A total maximum daily load (TMDL) is a calculation of the maximum amount of a pollutant that a 
body of water can receive and still meet applicable water quality standards.  A TMDL is the total of 
allowable pollutant loads or inflow to the body of water from all contributing point and nonpoint 
pollutant sources. 
 
Section 305(b) of the federal Clean Water Act requires states to prepare a report describing the water 
quality of all “navigable waters” within the state.  Each state must prepare and submit this report to 
the U.S. Environmental Protection Agency once every two years.  The Wyoming Department of 
Environmental Quality, Water Quality Division (DEQ/WQD) prepares a 305(b) Water Quality 
Assessment Report every two years to meet this requirement.  Included in the biennial report is a list 
of streams, called a 303(d) list in reference to Section 303(d) of the Clean Water Act, that are 
“impaired or threatened from meeting assigned beneficial uses” (DEQ/WQD, 2004).  The 303(d) list 
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is prioritized, and the biennial water quality assessment report includes plans to restore listed water 
bodies to beneficial uses.  Appendix 5.3.A contains the portion of the 2004 Wyoming State Water 
Quality Assessment Report that describes water bodies and water quality issues in the Platte River 
Basin. 
 
The Clean Water Act requires calculation of a total maximum daily load (TMDL) for pollutants of 
concern in each water body that is included in the state 303(d) list.  The TMDL “is an assessment of 
the loading of a particular pollutant that a stream can sustain and still provide for assigned beneficial 
uses” (DEQ/WQD, 2004).  A TMDL plan also describes acceptable levels of point and nonpoint 
source pollution to a water body based on the beneficial use of that water body.  The TMDL program 
provides a means of measuring the ability of a water body to assimilate pollution and continue to 
meet its designated uses.  As determined by the federal Clean Water Act (CWA), a TMDL must be 
established for each pollutant which is a potential source of stream impairment.  The TMDL process: 

- Provides a way to document how effectively water quality standards are being 
implemented;  

- Provides the framework for thorough watershed planning for multiple sources or causes 
of impairment;  

- Provides states an opportunity to establish priorities based on risk and target TMDLs; and  
- promotes cost-effective pollution remediation.   

 
The minimum federal requirements of a TMDL are: 

- Application of TMDLs must result in maintaining and attaining water quality standards; 
- TMDLs must contain a margin of safety and consider seasonality; 
- TMDLs must include a quantified pollutant reduction target; 
- TMDLs must consider all significant pollution sources; 
- TMDLs must be supported by an appropriate level of technical analysis; 
- TMDLs must have a quantified target or endpoint (i.e., water quality standard); 
- TMDLs must apportion responsibility for taking remedial actions; and 
- TMDLs must involve some level of public involvement. 

 
Total maximum daily load (TMDL) implementation tools vary and include National Pollutant 
Discharge Elimination System (NPDES) permits; Wyoming Pollutant Discharge Elimination System 
(WYPDES) permits; other federal laws and requirements; state and local laws and ordinances; and 
individual voluntary-based actions.  The biggest challenge to the TMDL process may occur when a 
watershed segment has been impaired and the pollution is determined to be a combination of point 
and nonpoint sources.  In such cases, pollution remediation must incorporate a balanced approach 
directed at correcting the problems of the impaired river, stream, lake or estuary.   
 
Best management practices (BMPs) to reduce water pollution have been established by the U.S. 
Environmental Protection Agency (USEPA) to reduce pollution.  These BMPs are methods that have 
been determined to be the most effective and practical means of preventing or reducing pollution.  
The main goal of these practices is to increase efficiency of pollution reduction.  Examples of BMPs 
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include retention/detention ponds, vegetation coverage, conservation tillage, and shoreline 
stabilization. 
 
5.3.7 303(d) List   
The Wyoming 2004 305(b) Report provides an explanation of how Wyoming streams are classified. 
 

The 2004 303(d) List is incorporated into three tables (Tables A, B & C).  Table A is a 
list of waters with water quality impairments requiring a TMDL.  DEQ is adding six new 
segments to Table A.  One segment is for aquatic life use impairments, and the other five 
for contact recreation use impairments.  Twenty-seven new segments were added to 
Table B, which are waters with waste load allocation discharge permits expiring, due to 
review of the Waste Load Allocations/TMDLs for the discharge permits.  No new 
segments were added to Table C, and two were removed because monitoring data 
indicated the streams were meeting their designated aquatic life uses.  In addition to the 
two waters removed from Table C, another twenty six water body segments are delisted 
from Table B of the 2002 303(d) list due to EPA approval (or expected approval) of 
Waste Load Allocations/TMDLs on permitted discharges.  The delisted waters can be 
found in Table D. 
 
Wyoming’s “Method for Determining Water Quality Condition for Surface Waters” 
(available on the DEQ/WQD website) outlines how waters on the 303(d) List are to be 
prioritized for TMDL development.  Most waters on Tables A and C of the 303(d) List 
have been given low priorities for TMDL development because local watershed 
stakeholder groups have established, or have committed to establish, watershed 
management plans.  These plans must identify the problems and develop an 
implementation strategy to ensure designated uses will be restored in a reasonable 
amount of time.  All waters on Table B have a high priority for TMDL development 
since Waste Load Allocations/TMDLs must be developed within two years. 

 
A copy of the Method for Determining Water Quality Condition for Surface Waters can be found in 
Appendix 5.3.B of this technical memorandum. 
 
The most current Wyoming 303(d) list for water bodies in the Platte River Basin, which is part of the 
2004 303(d) list supplied by the DEQ, is summarized in Tables 5.3.2 through 5.3.5. 



Table 5.3.2   2004 303(d) Waterbodies with Water Quality Impairments, North Platte and South Platte River Basins (Table A)

Basin HUC Name Class Location
Cause of 

Impairment Sources
Data

Sources
Uses

Impaired
Date

Listed Priority

NP 10180006 Crooks Creek 2AB
From SW NE S18 T28N R92W 
undetermined distance downstream. Oil Deposits Undeterm.

DEQ-
WQD

Cold Fish, 
Aquatic Life 1998 H

NP 10180007 Casper Creek 2AB
In Kendrick Reclamation Project below 
Casper Canal. Selenium

Non-point 
Natural

USFWS, 
USGS

Cold fish, 
Aquatic Life, 
Wildlife 2000 L

NP 10180007 Goose Lake 3B In Kendrick Reclamation Project. Selenium
Non-point 
Natural

USFWS, 
USGS

Aquatic Life, 
Wildlife 2000 L

NP 10180007 Illco Pond 3B S13 T35N R81W Selenium
Non-point 
Natural

USFWS, 
USGS

Non-game 
Fish, Aquatic 
Life, Wildlife 2000 L

NP 10180007 North Platte River 2AB

Exceedences measure at Casper.  
Impairment extends undetermined distance 
upstream and downstream. Selenium

Non-point 
Natural 
Undeterm.

DEQ, 
USFWS, 
USGS 
6645000

Cold fish, 
Aquatic Life, 
Wildlife 1998 L

NP 10180007 Oregon Trail Drain 3B In Kendrick Reclamation Project. Selenium
Non-point 
Natural

USFWS, 
USGS

Aquatic Life, 
Wildlife 2000 L

NP 10180007 Poison Spider Creek
2AB, 2C, 
3B In and above Kendrick Reclamation Project. Selenium

Non-point 
Natural

USFWS, 
USGS

Aquatic Life, 
Wildlife 2000 L

NP 10180007 Poison Spring Creek 3B
In Kendrick Reclamation Project below 
Casper Canal. Selenium

Non-point 
Natural

USFWS, 
USGS

Aquatic Life, 
Fish, Wildlife 2000 L

NP 10180007 Rasmus Lee Lake 3B In Kendrick Reclamation Project. Selenium
Non-point 
Natural

USFWS, 
USGS

Aquatic Life, 
Wildlife 2000 L

NP 10180007
Thirtythree Mile 
Reservoir 3B

On South Fork Casper Ck in Kendrick 
Reclamation Project. Selenium

Non-point 
Natural

USFWS, 
USGS

Aquatic Life, 
Wildlife 2000 L

NP 10180011 Rock Creek 2C Above Town of Wheatland
Fecal 
Coliform Undeterm. DEQ

Contact 
Recreation 2002 L

NP 10180011 Wheatland Creek 2C
Impairment undetermined distance above 
and below Hwy 320.

Fecal 
Coliform Undeterm. DEQ

Contact 
Recreation 2002 L

SP 10190009 Crow Creek 2AB, 2C
Impairment undetermined distance above 
and below Cheyenne. Ammonia

Point, 
Undeterm.

USGS 
6756060

Fisheries, 
Aquatic Life 1996 L

SP 10190009 Crow Creek 2AB, 2C
Impairment undetermined distance above 
and below Cheyenne.

Fecal 
Coliform

Non-point 
Undeterm. DEQ

Contact 
Recreation 1996 L

SP 10190009 Middle Crow Creek 2AB Exceedences measured at FS Road 700.
Fecal 
Coliform

Non-point 
Undeterm. DEQ

Contact 
Recreation 2004 L

SP 10190009
North Branch North 
Fork Crow Creek 2AB Exceedences measured at FS Road 701.

Fecal 
Coliform

Non-point 
Undeterm. DEQ

Contact 
Recreation 2004 L

HUC Hydrologic Unit Code
NP North Platte
SP South Platte
Source: Wyoming's 2004 305(b) State Water Quality Assessment Report and 2004 303(d) List of Waters Requiring TMDLs.
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Basin and HUC
Receiving Water 

Name Facility Name WYPDES Permit TMDLs Expires
NP10180002 Hot Slough Creek Saratoga WY0020214 Total Residual Chlorine 11/30/2004
NP10180002 Hot Slough Creek Saratoga WY0021491 Ammonia, Chlorine, Fecal Coliform 11/30/2004
NP10180007 North Platte River Glenrock WY0020630 Ammonia, Chlorine, Fecal Coliform 6/30/2005
NP10180009 Rawhide Creek Lingle WY0021849 Ammonia, Chlorine, Fecal Coliform 3/31/2004
NP10180010 Laramie River Laramie WY0022209 Ammonia, Chlorine, Fecal Coliform 7/31/2004
NP10180011 Wheatland Creek Wheatland WY0020150 Ammonia, Chlorine, Fecal Coliform 4/30/2004
WLA - Waste Load Allocation
Source: Wyoming's 2004 305(b) State Water Quality Assessment Report and 2004 303(d) List of Waters Requiring TMDLs.

Table 5.3.3   2004 303(d) Waterbodies with NPDES Discharge Permits containing WLAs Expiring, 
North and South Platte River Basins (Table B)
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Case of WQ Data Threatened Date 
Basin HUC Name Class Location threat Sources sources uses listed Priority

NP 10180002 Sage Creek 2AB
From confluence with North 
Platte River to State Hwy 71.

Habitat 
Degradation Non-point

Saratoga-
Encampment-
Rawlins CD

Cold Fish, 
Aquatic Life 1996 L

NP 10180011 Chugwater Creek 2AB
Between Laramie River and 
Antelope Gap Road

Habitat 
Degradation Undeterm. DEQ

Cold Fish, 
Aquatic Life 2000 L

Source: Wyoming's 2004 305(b) State Water Quality Assessment Report and 2004 303(d) List of Waters Requiring TMDLs

Table 5.3.4   2004 303(d) Waterbodies with Water Quality Threats, North and South Platte River Basins (Table C)
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Former Listing Delisting
Basin HUC Name Class Location Impairments/Threats reason reason

NP 10180004 Medicine Bow River 2AB
Undetermined distance 
below Medicine Bow WWTP

Ammonia, Fecal 
Coliform, Chlorine

WY0020257 WLA Re-
evaluation EPA Approved TMDL

NP 10180007 North Platte River 2AB
Undetermined distance 
below Casper WWTP

Ammonia, Fecal 
Coliform, Chlorine

WY0021920 WLA Re-
evaluation EPA Approved TMDL

NP 10180008 North Platte River 2AB
Undetermined distance 
below Guernsey WWTP

Ammonia, Fecal 
Coliform, Chlorine

WY0021831 WLA Re-
evaluation EPA Approved TMDL

NP 10180008 North Platte River 2AB
Undetermined distance 
below Douglas WWTP

Ammonia, Fecal 
Coliform, Chlorine

WY0020109 WLA Re-
evaluation EPA Approved TMDL

NP 10180009 North Platte River 2AB
Undetermined distance 
below Torrington WWTP

Ammonia, Fecal 
Coliform, Chlorine

WY0020231 WLA Re-
evaluation EPA Approved TMDL

NP 10180009 Rawhide Creek 2AB
Undetermined distance 
below Lingle WWTP

Ammonia, Fecal 
Coliform, Chlorine

WY0021849 WLA Re-
evaluation EPA Approved TMDL

NP 10180011 Chugwater Creek 2AB
Undetermined distance 
below Chugwater WWTP

Ammonia, Fecal 
Coliform, Chlorine

WY0021431 WLA Re-
evaluation EPA Approved TMDL

Source: Wyoming's 2004 305(b) State Water Quality Assessment Report and 2004 303(d) List of Waters Requiring TMDLs.

Table 5.3.5  Waterbodies Delisted from Wyoming's 2002 303(d) List, North and South Platte River Basins (Table D)
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The Wyoming Department of Environmental Quality, Water Quality Division (DEQ/WQD) 303(d) 
list does not describe the full scope of water quality impairment throughout the Platte River Basin.  
Streams that have been impaired in the past can be removed from the list, and little or no water 
quality data exist for other streams. 
 
5.3.8 National Pollutant Discharge Elimination System (NPDES) 
The federal Clean Water Act provides that the discharge of any pollutant from a point source into 
surface waters of the United States must be regulated under the federal National Pollutant Discharge 
Elimination System (NPDES).  Through this program, operators of a point source discharge, such as a 
wastewater treatment plant, are required to obtain and operate the facility on the basis of the 
requirements in a site-specific NPDES discharge permit.  These permits contain limitations and 
conditions pertaining to specific constituents of discharged water that are intended to assure that state 
surface water quality standards are protected. 
 
In Wyoming, the federal National Pollutant Discharge Elimination System (NPDES) program has 
been renamed the Wyoming Pollutant Discharge Elimination System (WYPDES).  This change is in 
accordance with recent revisions to Chapter 2 of the Wyoming Water Quality Rules and Regulations 
and has been approved by the U.S. Environmental Protection Agency (USEPA).  This name change 
was made to clarify that the Wyoming Department of Environmental Quality (DEQ) has been granted 
primacy by the USEPA and is therefore the water quality permitting authority in Wyoming.  Federal 
NPDES permits will continue to be issued by the USEPA for pretreatment discharges, which are 
discharges associated with a pretreatment process prior to waste entering the main wastewater 
treatment works, and within areas of the Wind River Reservation where the USEPA remains the 
permitting authority (http://deq.state.wy.us, January, 26, 2005). 
 
5.3.9 Beneficial Use Reconnaissance Program (BURP) 
Surface water monitoring in Wyoming has recently been increased by the Wyoming Department of 
Environmental Quality (DEQ) due to 1999 amendments to the federal Environmental Quality Act 
under W.S. 35-11-103(c) and 302(b), which focus on “credible data.”  The Beneficial Use 
Reconnaissance Program (BURP), which was developed in 1993 by the State of Wyoming, has been 
generating stream water quality data in Wyoming.  The purpose of the BURP program is to assess 
waters around the state that may be impaired.  The waters to be sampled are determined based on 
word of mouth.  The Wyoming DEQ, Water Quality Division (DEQ/WQD) generates a monitoring 
report for each of the sites that is monitored.  In some cases, initial water quality sampling and testing 
are unable to determine if a stream is impaired, so DEQ/WQD may recommend further monitoring.  
Due to staffing constraints, completions of the monitoring reports are currently behind schedule.  At 
this time, the agency is assessing data that was collected in 1999 and 2000. 
 
The BURP program is based on a local voluntary system.  If a stream is determined to be impaired, 
BURP works with the local conservation district to install best management practices (BMPs) to 
improve water quality and to provide follow-up water quality monitoring at the affected stream.  If 
the water body is placed on the 303(d) list by DEQ/WQD, a watershed plan must be developed within 
six years.  BURP may work with local conservation districts to develop the required watershed plan.  
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If a watershed plan is not developed as required, the affected water body is listed as a total maximum 
daily load (TMDL), thereby falling under more stringent and mandatory regulations.  (telephone 
interview with Jeff Clark, DEQ, January 18, 2005).  
 
5.3.10 Platte River Basin Water Quality  
Many Platte River Basin waters that have not been listed on the DEQ’s 303(d) list still receive heavy 
impacts from a variety of contaminant sources.  Major contaminants, conditions, and programs 
pertinent to water quality in the Platte River Basin are discussed below. 
 
5.3.10.1 Selenium 
Selenium contamination has become a serious concern within the Kendrick Reclamation Project area 
in the Pathfinder to Guernsey subbasin.  Figure 5.3.1 shows the boundaries of the Kendrick 
Reclamation Project.  Selenium is an element which occurs naturally in soils but which can be toxic 
to wildlife and humans at elevated levels.  The federal Safe Drinking Water Act (SDWA) sets the 
maximum contaminant level (MCL) for selenium in drinking water is 0.05 mg/L.  The accumulation 
of high selenium concentrations in water bodies in the Kendrick area has led to participation by 
several agencies in assessment and remediation projects. 
 
In late 1985, the U.S. Department of Interior implemented a program to “identify the nature and 
extent of water-quality problems induced by irrigation drainage that might exist in the western states.”  
The Kendrick Irrigation Project was identified as at risk due to selenium contamination.  The 
Kendrick Reclamation Project area in Wyoming was identified in 1986 by the U.S. Department of 
Interior as one of the locations where reconnaissance investigations would be performed. (Kendrick 
Watershed Project, 2005)  
 
The National Irrigation Water Quality Program (NIWQP) is a federal  program that evaluates 
irrigation projects that are sponsored by the U.S. Department of the Interior.  The program “considers 
drainwater contamination and related impacts to endangered species and/or migratory birds; assesses 
legal responsibilities that are associated with environmental laws; and develops and implements 
alternatives for remediation.”  Agencies that participate in this program include the U.S. Geological 
Survey (USGS), U.S. Fish and Wildlife Service (USFWS), Bureau of Indian Affairs (BIA), and U.S. 
Bureau of Reclamation (USBR) (http://www.usbr.gov/niwqp/, June 4, 2003). 
 
Investigations were performed by the National Irrigation Water Quality Program (NIWQP) in the 
Kendrick Project’s Casper-Alcova Irrigation District in 1986 and 1987.  Elevated levels of selenium 
were detected in water, sediment, and biological samples taken in and adjacent to the irrigation 
district.  These high levels of selenium have resulted in “adverse effects in the form of impaired 
reproduction and embryonic deformities in migratory aquatic birds breeding in the Kendrick Project.” 
(U.S. Bureau of Reclamation, 2003)  Due to lack of funding, the NIWQP program recently stopped 
working on the Kendrick Project.  A summary of recent findings was prepared by the U.S. Bureau of 
Reclamation for future use.  A copy of this summary can be found in Appendix 5.3.C of this technical 
memorandum. 
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Concurrently with preparation of this Basin Plan, the Natrona County Conservation District (NCCD) 
prepared and released for public comment a draft Kendrick Watershed Plan.  The primary goal of this 
draft watershed plan is to “improve the water quality in the surface waters within the Kendrick 
watershed so that they meet the designated uses for those water bodies.”  (NCCD, 2005).  The 
boundary of the Kendrick watershed area “roughly corresponds to the boundary of the Casper-Alcova 
Irrigation District (CAID).”  The NCCD has been the lead agency during preparation of the draft 
Kendrick Watershed Plan.  The NCCD Board of Supervisors formed the Kendrick Watershed 
Committee consisting of “local landowners, community leaders, and representatives from state and 
federal agencies with resource management responsibility,” and this committee has been responsible 
for preparing the draft Kendrick Watershed Plan. (NCCD, 2005)  While this draft document may be 
revised subsequent to its consideration in this Basin Plan, information regarding selenium from the 
draft Kendrick Watershed Plan (NCCD, 2005) is summarized below. 
 
Goals of the draft Kendrick Watershed Plan include: 

- acquiring adequate technical assistance to meet the goals and objectives of the plan, 
- improving watershed water quality through improved irrigation efficiency, 
- implementing financially feasible water conservation practices,  
- increasing public awareness regarding impacts of the Kendrick Irrigation Project on 

Natrona County, and 
- improving aquatic habitat in the Kendrick watershed. 

  
Selenium and the North Platte River 
As shown on Figure 5.3.1, the Kendrick watershed is bounded on the southeast by the North Platte 
River.  In 1998, the North Platte River was placed on the DEQ 303(d) list of impaired water bodies.  
Selenium was listed as the constituent causing the impairment of the river for cold-water fisheries, 
aquatic life, and wildlife beneficial uses.  In 2000, tributary streams located within the Kendrick 
watershed were also placed on the DEQ 303(d) list, leading to preparation of the draft Kendrick 
Watershed Plan.   
 
Selenium – Natural Background and Anthropogenic (Human) Sources 
Selenium (Se) is a naturally occurring element that is found in rocks and other natural substances.  
Since selenium is a highly adaptable element, it may combine with a number of other elements; may 
be found in solid, liquid, and gaseous forms; may be found in organic and inorganic compounds; and 
may be found in soils, plants, animals, and humans.  Selenium is a “micronutrient” that is “required in 
very small amounts by animals and humans for the basic functions of life” but which “quickly 
becomes toxic in higher levels and is five times more poisonous than arsenic.”  Selenium may be 
absorbed by an organism at a higher rate than it is eliminated by the organism.  “Whether selenium is 
mobilized by irrigation and reaches levels toxic to fish and wildlife depends on the geology, climate 
and hydrology of the area.”  (Natrona County Conservation District, 2005)     
 
Watershed Water Quality Data 
The historical water quality database for the Kendrick area includes data from water samples that 
were collected and tested between 1967 and 2000, with the majority of the data collected by the U.S. 
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Geological Survey in 1988 and 1989.  More recently, the Wyoming Department of Environmental 
Quality (DEQ) approved a Natrona County Conservation District (NCCD) selenium Sampling and 
Analysis Plan (SAP) in 2001, and monthly water quality data collection began in August 2001 at 21 
locations in the watershed.   The SAP was modified in March 2003 based on analysis of water quality 
data from the period August 2001 to November 2002.  The frequency of water quality monitoring and 
testing was changed from monthly to quarterly in October 2003.  The SAP was intended to: 

- determine if differences in selenium concentrations are found in shale-derived and off of 
shale-derived soils located both inside and outside the project area; 

- determine selenium loads in natural waters and drains in the project; 
- identify possible selenium trends via assessment of 2000-2001 data; 
- identify the “best” model to predict future selenium concentrations in the project area; 

and 
- identify and prioritize specific surface waters within the Kendrick watershed for 

“implementation of conservation management practices.”  (NCCD, 2005)    
 
Previous Selenium Remediation Efforts 
The draft Kendrick Watershed Plan (NCCD, 2005) notes that the “selenium issue is complex” and 
that “other activities” have been ongoing in the watershed which have had “a positive effect on the 
level of selenium concentrations in both surface and groundwater.”  The draft Watershed Plan notes 
that the Casper-Alcova Irrigation District has been enclosing laterals and lining canals as funds have 
become available.  Rural landowners in the watershed have also been converting from flood to 
sprinkler and side-roll irrigation to reduce “deep percolation” of irrigation water into local 
groundwater.  This transition in irrigation practices, which currently involves more than 7,000 acres 
of irrigated land in the watershed, has been undertaken with funding assistance from the Natural 
Resources Conservation Service (NRCS).  The Vista West on-site wastewater treatment and disposal 
system in the watershed has recently been modified to eliminate deep percolation and seepage from 
drainfields.       
 
Proposed Selenium Remediation Efforts 
The draft Kendrick Watershed Plan (NCCD, 2005) addresses proposed water conservation practices 
that will “have a positive influence on anthropogenic (human influenced) sources of selenium 
contributions to the surface waters of the Kendrick watershed” as well as potential funding sources to 
implement water conservation practices.  Included as potential water conservation practices were 
irrigation delivery system improvements such as flow measurements devices, construction of re-
regulation reservoirs, installation of canal liners, installation of AgriMet weather stations, and 
increased irrigation system automation; irrigation system efficiency improvements through 
installation of center pivot, linear move side roller, and Low Energy Precision Application (LEPA) 
sprinkler systems; and bioremediation via cultivation of plants that reduce soil selenium 
concentrations.  Identified potential sources of funding for implementation of watershed conservation 
measures include the federal Environmental Quality Incentive Program (EQIP), U.S. Environmental 
Protection Agency (USEPA) grants, Wyoming Water Development Commission (WWDC) funding, 
and Natural Resources Conservation Service (NRCS) funding.  
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5.3.10.2 Storm Water 
Storm water runoff from urban environments can contribute a myriad of contaminants to local 
waterways.  Standard street-level contaminants and waste introduced directly to storm drains by 
individuals can lead to wastewater containing sediments, phosphorous, nitrogen, bacteria, oil, grease, 
pesticides, and metals, including arsenic and lead, being funneled directly into local surface water 
(DEQ/WQD, 1999a). 
  
In 1991, the U.S. Environmental Protection Agency (USEPA) granted the Wyoming Department of 
Environmental Quality/Water Quality Division (DEQ/WQD) primacy for the storm water 
management program in Wyoming.  Storm water Phase II Regulations employed by DEQ require that 
communities with populations greater than 50,000 residents obtain general storm water permits for 
management of storm water releases.  At the time of this writing, the cities of Cheyenne and Casper, 
both of which are located in Wyoming’s Platte River Basin, are the only two communities in 
Wyoming which are required to be covered under a general storm water discharge permit 
(http://deq.state.wy.us). 
 
Storm water is currently unregulated in smaller communities in Wyoming.  However, if storm water 
discharge from a community affects an impaired stream, smaller communities can be compelled to 
create storm water plans (telephone interview with Jack Smith, DEQ, August 10, 2004). 
 
5.3.11 Groundwater 
In 1980, the Wyoming Department of Environmental Quality, Water Quality Division (DEQ/WQD) 
developed and implemented groundwater quality standards, which are described in Chapter 8 of the 
Wyoming Water Quality Rules and Regulations, to protect existing and future groundwater uses.  
These regulations contain narrative and numerical standards used to classify groundwaters of the state 
and provide criteria to determine acceptable constituent concentrations in groundwater discharges.  
These standards are also used to determine the degree of groundwater cleanup necessary to restore 
polluted groundwater to precontamination use. 
 
The Water Quality Division (WQD) uses a two-tiered groundwater classification system.  The first 
tier requires protection of existing uses regardless of water quality considerations.  The second tier 
requires protection of all potential uses based on ambient groundwater quality.  The highest standards 
of groundwater classification are not available because the availability of well data and the diverse 
geology of the state prohibit accurate regional delineation of groundwater classification.  Unlike 
surface water standards, groundwater classification is invoked only when a groundwater discharge to 
the surface has occurred or is proposed. 
 
The U.S. Nuclear Regulatory Commission has also promulgated groundwater standards to regulate 
facilities under its jurisdiction, including uranium mines and mill operations.  Major groundwater 
issues being considered within Wyoming’s Platte River Basin are described below. 
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5.3.11.1 Aquifer Mapping 
An aquifer mapping effort was completed in 1998 by the University of Wyoming and WDEQ to 
identify areas in the State where groundwater resources are most sensitive to potential polution from 
surface land use activities. (Hamerlinck and Arneson, 1999)  A later project by the University of 
Wyoming and WDEQ was conducted to identify and prioritize major aquifers for baseline 
groundwater quality monitoring.  For the study, “major aquifers would be those that are regionally 
extensive and have the potential for the development of substantial quantities of water.”  (Bedessem 
et al., 2005)  The mapping was completed to determine a baseline groundwater quality monitoring 
program that uses financial resources most effectively.   
 
Figures 5.3.2 through 5.3.8 show mapped aquifer sensitivities in each of the seven Platte River Basin  
subbasins. 
 
5.3.11.2 Nitrates 
Studies have been performed in the Basin by various agencies to evaluate the amounts of nitrate in 
soil and water.  A monitoring program was conducted near Torrington from 1994 to 1998.  The City 
of Torrington and the U.S. Geological Survey (USGS) were involved in the program.  Data were 
collected throughout this time to determine the nitrate concentration in local groundwater.  The data 
indicated that the source of nitrate in groundwater in the vicinity of Torrington was most likely not 
from human or animal waste, but from organic soil nitrogen or ammonium or nitrate fertilizer (Eddy-
Miller and Gerhard, 1999).  A copy of the report from the Torrington study is included in Appendix 
5.3.D of this technical memorandum.  This report also contains a map showing sampling locations. 
 
5.3.11.3 Pesticides 
The U.S. Geological Survey (USGS) has been involved in a groundwater monitoring program for 
pesticides in Wyoming since 1995.  The purpose for the program is “to determine if pesticides are 
present in groundwater” (http://wy.water.usgs.gov/projects/pesticide/index.htm).  The program is 
operated in accordance with the Wyoming Generic State Management Plan for Pesticides in Ground 
Water (SMP).  The management plan was prepared by the U.S. Environmental Protection Agency 
(USEPA) in cooperation with representatives from state and federal agencies as well as input from the 
pesticide industry and from agricultural and environmental interest groups.  “The SMP program gives 
Wyoming the ability to manage and continue the use of pesticides that might otherwise be unavailable 
because of cancellation of the federal registration due to ground-water concerns” 
(http://wy.water.usgs.gov/projects/pesticide/index.htm). 
 
The USGS has prioritized each of the Wyoming counties to determine which counties have the 
greatest chance of pesticide contamination of groundwater.  The counties were prioritized based upon 
“land use, pesticide sales, and known detections of pesticides in the ground water” 
(http://wy.water.usgs.gov/projects/pesticide/index.htm).  Maps were then created based on the 
prioritization of the counties, and groundwater sampling was begun in the most vulnerable areas.  The 
public was also informed of the sampling program, and well owners were given the opportunity to 
have their well(s) sampled as part of the project. 



Carbon

Fremont

Albany

NatronaSublette

Rawlins

Saratoga

Grand Encampment

7 0 73.5 Miles Platte River Basin Water Plan

Legend
Low
 
Medium
 
High
County Boundaries

Figure 5.3.2

Above Pathfinder Dam Subbasin
Aquifer Sensitivity



Natrona

Converse

Platte
Albany

Niobrara

Carbon

Mills
Casper

Douglas

Guernsey

Glenrock

5 0 52.5 Miles Platte River Basin Water Plan

Legend
Low
 
Medium
 
High
County Boundaries

Figure 5.3.3

Pathfinder to Guernsey Subbasin
Aquifer Sensitivity



Goshen

Niobrara

Platte

Lingle

Torrington

3 0 31.5 Miles Platte River Basin Water Plan

Legend
Low
 
Medium
 
High
County Boundaries

Figure 5.3.4

Guernsey to State Line Subbasin
Aquifer Sensitivity



Albany

Carbon

Laramie

4 0 42 Miles Platte River Basin Water Plan

Legend
Low
 
Medium
 
High
County Boundaries

Figure 5.3.5

Upper Laramie Subbasin
Aquifer Sensitivity



Platte
Albany

Goshen

Laramie

Wheatland

3 0 31.5 Miles Platte River Basin Water Plan

Legend
Low
 
Medium
 
High
County Boundaries

Figure 5.3.6

Lower Laramie Subbasin
Aquifer Sensitivity



Laramie

Goshen

Albany

Platte

2.5 0 2.51.25 Miles Platte River Basin Water Plan

Legend
Low
 
Medium
 
High
County Boundaries

Figure 5.3.7

Horse Creek Subbasin
Aquifer Sensitivity



Laramie

Albany
Cheyenne

2.5 0 2.51.25 Miles Platte River Basin Water Plan

Legend
Low
 
Medium
 
High
County Boundaries

Figure 5.3.8

South Platte Subbasin
Aquifer Sensitivity



Technical Memorandum 5.3 5.3-31 6/21/2005 

Studies have been completed for most of the counties in the Platte River Basin.  Once a county study 
has been completed, fact sheets are prepared detailing that county’s sampling.  Fact sheets have been 
prepared for Sweetwater, Fremont, Natrona, Goshen, Platte, and Laramie Counties in Wyoming’s 
Platte River Basin.  Fact sheets are in the process of preparation for Converse and Albany Counties.  
Baseline sampling was started in 2004 in Carbon County, and sampling has not yet started in 
Niobrara County.  A copy of the fact sheets for counties within the Platte River Basin in which 
sampling and data analysis have been completed can be found in Appendix 5.3.E of this technical 
memorandum. 
 
USGS Platte River Basin surface water quality monitoring stations are described in Table 5.3.6 and 
shown in Figure 5.3.9.  These stations were determined using the 2002 and 2003 Water Data Reports 
prepared by the USGS.  On the figure, station numbers are abbreviated by not showing two-digit 
basin number and last two digits if zero. 
 
5.3.12 Platte River Basin Conservation Districts 
Basin conservation districts are concerned to a significant extent with water quality issues.  This 
section provides a brief summary of ongoing water quality monitoring and remediation efforts by 
conservation districts that are located within Wyoming’s Platte River Basin.  Development of this 
summary was limited by the inability to contact some conservation district personnel and to obtain 
detailed information and specific data from personnel who were contacted.  Platte River Basin 
conservation district boundaries are shown on Figure 5.3.10. 
 
5.3.12.1 Wyoming Association of Conservation Districts:  Watershed Planning 
The Wyoming Association of Conservation Districts (WACD), which is associated with the federal 
Natural Resource Conservation Service (NRCS), works with agencies at the federal, state, and local 
levels to address water quality concerns in Wyoming.  The WACD works closely with the Wyoming 
Department of Environmental Quality (DEQ) to address Wyoming’s nonpoint source water quality 
concerns at the local level.  A priority for these agencies is to attempt to ensure that the people who 
are most impacted by DEQ stream listings and water quality monitoring activities have a chance to be 
involved in the remediation of local water quality issues and concerns. 
 
The WACD works with local conservation districts through the watershed planning process and also 
represents the districts at the state and federal level.  The WACD assists local conservation districts in 
implementing their voluntary and incentive-based approaches to improving water quality.  All 34 
local conservation districts within the state are involved with collecting water quality data or some 
level of the watershed planning process. 
 
If a conservation district decides to address a 303(d) stream listing by writing a watershed plan, 
certain requirements must be met before the Wyoming Department of Environmental Quality (DEQ) 
will accept the watershed plan in lieu of establishing a total maximum daily load (TMDL).  The 
WACD keeps districts informed of policy issues at the state and federal levels and provides water 
quality training, grant application assistance, leadership for technical writing, and facilitation for 
watershed planning. 



Site Site Hydrologic
number name Latitude Longitude unit code County

06645000 North Platte River below Casper, WY 42°51'32" 106°12'41" 10180007 Natrona
06669050 Wheatland Cr below Wheatland, WY 42°05'05" 104°57'02" 10180011 Platte
06674500 North Platte River at Wyoming-Nebraska State Line 41°59'19" 104°03'10" 10180009 Goshen
06756060 Crow Creek near Archer, WY 41°07'35" 104°39'04" 10190009 Laramie
Source: USGS website

Table 5.3.6  USGS water quality monitoring stations.
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Nonpoint water quality concerns could not be effectively addressed without the cooperation of the 
above groups.  The Wyoming Department of Environmental Quality (DEQ) has statutory 
responsibility for the state’s water quality, but other agencies are also included in water quality 
remediation planning, especially with respect to nonpoint sources located on private lands.  Some 
private landowners dislike or resist regulatory agency planning that pertains to their property.  The 
Natural Resource Conservation Service (NRCS) is dedicated to providing private landowners with 
opportunities to improve natural resources on their lands.  The conservation districts are the links 
among the DEQ, NRCS, and local landowners.  Conservation districts have been lead players in 
water quality monitoring and watershed planning in recent years.  DEQ provides guidance to the 
districts regarding water quality monitoring techniques and considerations for quality 
assurance/quality control (QA/QC).  NRCS provides many cost-share opportunities to help 
landowners implement water quality management practices (e-mail with Doug Miyamoto, WACD, 
January 4, 2005). 
 
The federal Clean Water Act gives the U.S. Environmental Protection Agency (USEPA) and DEQ the 
authority to allow “local agencies” to provide watershed planning in lieu of the imposition of 
TMDLs.  The Wyoming Association of Conservation Districts has been interested in providing 
watershed planning to support more local control over the effort since the TMDL issue arose in 
Wyoming.  Particularly in the past two years,  member conservation districts have created and 
implemented watershed management plans, including acquiring baseline water quality data and 
developing recommendations for inclusion of water bodies on the 303(d) list. 
 
5.3.12.2 Natrona County Conservation District 
The Natrona County Conservation District (NCCD) is currently working as a partner on the Kendrick 
Project.  Even though federal funding for the Kendrick Project has been put on hold, the NCCD is 
continuing its work to attempt to resolve the selenium issue within the conservation district.  NCCD 
is preparing a watershed plan which is nearing completion at the time of this writing.  The Casper-
Alcova Irrigation District, which is participating in the NCCD watershed planning process, is 
currently implementing irrigation system improvements to decrease selenium loading to streams in 
the district (Newton, 2005).  Section 5.3.10.1 contains a more detailed description of ongoing 
preparation of the Kendrick Watershed Plan by the NCCD.  
 
5.3.12.3 Converse County Conservation District 
The District is developing a sample analysis plan for the North Platte River.  This plan will provide an 
overview of sampling guidelines.  The plan was started in 2002 and is updated periodically by a 
steering committee.  The District also provides county residents a well water testing program for 
nitrates and bacteria (telephone interview with Radona Vore, December 14, 2004). 
 
5.3.12.4 Niobrara Conservation District 
This conservation district is not currently active in the Platte River Basin.  They have water quality 
sampling data from some streams in the district for the period 1999 to 2002, but these streams are no 
longer monitored (telephone interview with Lisa Shaw, January 18, 2005). 
 



Technical Memorandum 5.3 5.3-36 6/21/2005 

5.3.12.5 Medicine Bow Conservation District 
The District is not involved in watershed planning at this time.  The District is collecting samples for 
sediment load analysis and will start baseline sampling for E. coli bacteria during spring 2005.  The 
District does not currently have any streams listed on the 303(d) list (telephone interview with Brad 
Holliday, January 18, 2005). 
 
5.3.12.6 Laramie Rivers Conservation District 
The Laramie Rivers Conservation District is involved in a Section 319 funded project, which includes 
intensive sampling on the Laramie and Little Laramie Rivers.  Section 319 of the federal Clean Water 
Act states that funds can be made available to state and local agencies, non-profit organizations, and 
private individuals to deliver a product having outcomes and targets that will result in reducing the 
impacts of nonpoint source pollution and improving water quality.   
 
Samples are taken at 11 sites during spring runoff in June and again in October during base flow 
conditions.  Water is tested for pH, dissolved oxygen, conductivity, temperature, total dissolved 
solids, total suspended solids, turbidity, fecal coliform, and E. coli bacteria.  During fall 2004 and 
spring 2005, the District has monitored and will monitor for metals as well.  Macroinvertebrates are 
also monitored every other year and are scheduled to be monitored in 2005.  District activities also 
include educational outreach, including speaking to groups in the community and schools and 
participating in World Water Monitoring Day (telephone interview with Tony Hoch, January 18, 
2005).  More information regarding the Laramie Rivers Conservation District can be found at 
www.laramieriversconservation.com. 
 
5.3.12.7 Platte County Resource District 
The priority water quality projects for the Platte County Resource District (PCRD) are Chugwater 
Creek and Rock Creek.  These two streams are listed in DEQ’s 303(d) list.  PCRD is anticipating 
writing a watershed plan for Rock Creek to address fecal coliform issues.  A watershed plan is 
currently in progress for Chugwater Creek to address habitat degradation.  At the time of this writing, 
the plan is in its public comment period, and the plan should be completed during summer 2005 
(Newton, 2005).   
 
PCRD also funds an annual homeowner Well Water Testing Day.  The Wyoming Department of 
Agriculture laboratory in Laramie tests residential well water samples for chemical and 
bacteriological constituents, and homeowners receive the results directly.  PCRD also receives 
approximately $25,000 annually from the U.S. Department of Agriculture for the purpose of 
implementing best management practice (BMP) pollution control programs. 
 
County-wide water quality monitoring is performed on Chugwater Creek, Rock Creek, Laramie 
River, North Laramie River, Sybille Creek, and Horseshoe Creek.  These streams are tested for 
chemical constituents and fecal contamination.  Habitat and macroinvertebrate assessments are also 
conducted by the Wyoming Department of Environmental Quality’s Beneficial Use Reconnaissance 
Program (BURP).  Testing is conducted throughout the year at several locations on each stream.  
PCRD also works with the Chugwater Creek Advisory Group and the Rock Creek Watershed 
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Steering Committee to address water quality issues (telephone interview with Brian Artery, August 
30, 2004). 
 
5.3.12.8 South Goshen Conservation District/North Platte Valley Conservation 

District/Lingle-Fort Laramie Conservation District 
These districts are currently in the process of reclassifying some streams in Goshen County.  They 
have also been monitoring water quality in selected wells for approximately 10 years.  The districts 
are currently working with the City of Torrington, Eastern Wyoming College, the U.S. Geological 
Survey (USGS), and the U.S. Bureau of Land Management (BLM) to address water quality issues 
within the conservation districts.  The City of Torrington has best management practices (BMPs) in 
place.  The districts collaborated with Eastern Wyoming College and the USGS on water quality 
monitoring programs as well as educational programs in area schools.  The districts are collaborating 
with the BLM on the Casper Management Plan (telephone interview with Nancy Borton, August 30, 
2004). 
 
5.3.12.9   Laramie County Conservation District 
The Laramie County Conservation District (LCCD) completed the Crow Creek Watershed Plan in 
March 2004.  Shortly after the Plan was approved by the Wyoming Department of Environmental 
Quality, the 2004 303(d) listings were published, and two new streams that are located within the 
district were listed:  Middle Fork Crow Creek and North Branch North Fork Crow Creek.  The 
Laramie Rivers Conservation District is working with LCCD to prepare an amendment to the existing 
Crow Creek Watershed Plan that will address water quality issues in the Upper Crow Creek 
Watershed (Newton, 2005).  More information regarding LCCD can be found at 
http://www.lccdnet.org. 
 
5.3.13 Current Water Quality Issues in Wyoming’s Platte River Basin 
Consideration of particular categories of water quality issues generally defines efforts to improve, 
enhance, or protect water quality within the Platte River Basin.  The sections below consider 
industrial, agricultural, and municipal water quality issues. 
 
5.3.13.1 Industrial Water Use 
Six significant types of industrial water use are ongoing in the Platte River Basin.  These industrial 
water users include oil exploration, refining, and reclamation; mining and mine reclamation; 
miscellaneous industries; power generation; aggregate, cement, and concrete production; and road 
and bridge construction and maintenance.  These industries have the potential to affect surface water 
quality in the Basin.  Constant interaction between the Wyoming Department of Environmental 
Quality/Water Quality Division (DEQ/WQD) and these industries through issuance and enforcement 
of NPDES discharge permits supports maintenance and enhancement of Basin water quality. 
 
5.3.13.2 Agricultural Water Use 
Agriculture plays a large role in determining surface and groundwater quality of the Basin.  The 
Wyoming Association of Conservation Districts has realized this and has been creating and 
implementing best management practices to improve water quality as part of its watershed planning 
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efforts.  Among the top issues addressed by the conservation districts are riparian-area stock 
activities, pesticide use, and issues stemming from concentrated animal feeding operations (CAFOs) 
and animal feeding operations (AFOs). 
 
5.3.13.3 Municipal 
In 1987, Congress amended the federal Clean Water Act to require the establishment of a 
comprehensive two-phased approach to control storm water discharges.  The Phase I regulations were 
published in the Federal Register on November 16, 1990, and concentrate primarily on: 

- Discharges associated with industrial activities, including construction projects disturbing 
more than five acres, and 

- Discharges from municipal separate storm sewer systems (MS4s) serving a population of 
100,000 or more. 

 
Fewer storm water management requirements were imposed on municipalities having populations 
under 100,000 people under the Phase I regulations.  These smaller municipalities were required to 
obtain permit coverage for storm water discharges from airports, power plants, and uncontrolled 
sanitary landfills that they owned or operated.  The State or the U.S. Environmental Protection 
Agency (USEPA) may require, on a case-by-case basis, permits for storm water discharges from 
other activities owned or operated by smaller municipalities if such measures considered necessary to 
control contaminated runoff. 
 
The Phase II Final Rule, published in the Federal Register on December 8, 1999, required NPDES 
permit coverage for storm water discharges from: 

- Certain regulated small municipal separate storm sewer systems (MS4s), and 
- Construction activity disturbing between one and five acres of land (i.e., small 

construction activities). 
 
In addition to expanding the NPDES Storm Water Program, the Phase II Final Rule revised the “no 
exposure” exclusion and the temporary exemption for certain industrial facilities under Phase I of the 
NPDES Storm Water Program.  The Phase II Final Rule went into effect in early 2003. 
 
The Platte River Basin does not contain municipalities affected by the Phase I program, but there are 
many large and small construction activities ongoing throughout the Basin.  Municipalities are also 
very aware of the open-ended nature of the applicability of Phase II.  Both Casper and Cheyenne have 
been required to prepare urban storm water management plans under Phase II regulations. 
 
Wastewater treatment plants that discharge treated wastewater to waters of the state have been 
required to operate under the provisions of NPDES permitting since the federal Environmental 
Quality Act provided the basis for W.S. 35-11-302. 
 
5.3.14 Cooperation 
Cooperation among the different agencies involved with improving water quality in the Basin is good.  
The agencies involved are all devoted to improving the water quality of Basin streams and educating 
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the general public on issues that will help to improve the water quality.  The Wyoming Association of 
Conservation Districts is a prime example of an agency that works with both local and state entities to 
seek the best decisions regarding maintenance and improvement of basin water quality. 
 
5.3.15 Conclusions 
Water quality is an issue with high importance within the Platte River Basin.  Federal, state, and local 
entities have been working together to improve water quality as well as to prevent Basin waterways 
from becoming impaired.  In order for water bodies to continue to meet water quality requirements, it 
is important that public and private entities at all levels continue to collaborate effectively and to be 
proactive in stream monitoring and determining water quality maintenance or improvement measures 
that are best for all entities involved.   
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North Platte River Basin

The North Platte River originates in North Park in Colorado and flows into Wyoming from the
south.  Major tributaries in Wyoming include the Encampment, Medicine Bow, Sweetwater,
and Laramie Rivers.  Because it is dammed seven times before it enters Nebraska, both its flow
regime and water quality characteristics have been significantly changed from its natural state.  

All available water (under a US Supreme Court decree governing water use) within the North
Platte drainage in Wyoming is allocated for beneficial use.  Like the other rivers in the state,
most of the allocated water is used for irrigation.

Trout never existed in the North Platte drainage until they were first stocked in the middle
1800's and now many areas in the basin are famous for their trout fishing opportunities. 
Walleye, the other principal game fish in the basin, have been stocked in Glendo Reservoir and
several other smaller reservoirs.  They are now abundant in all the mainstem reservoirs and
many other off- mainstem reservoirs within the basin.

Upper North Platte Sub-basin (HUC 10180002)
The Upper North Platte Sub-basin is that area upstream of Seminoe Reservoir to the Colorado
Line.  Like most of the high elevation basins in Wyoming, most of the bottom lands are
privately owned and irrigated for hay production.  Generally, the uplands are grazed at lower
elevations primarily early and late in the year, and the higher elevations are grazed in the
summer.  

Logging occurs mostly on Medicine Bow National Forest lands, and much of the forested area
was historically harvested for railroad ties.  Many of the larger mountain streams were
straightened and had logs and boulders removed to facilitate tie driving.

There is some oil and gas production in the sub-basin, and Sinclair has an oil refinery.  There
are no large scale mining operations, but historically there has been considerable gold and
copper mining in both the Sierra Madre and Medicine Bow mountains.  DEQ’s Abandoned
Mine Lands Division (AML) has funded restoration projects in many of the mining areas within
the sub-basin.  Iron oxide was mined near Rawlins for use primarily as a paint pigment and has
been applied on barns across the country.  There has also been some limited coal mining in this
basin, and gravel mines are scattered throughout.

Stream bank modification within the town limits of Saratoga, intended to reduce flooding,
resulted in increased erosion in several other places as the river adjusted its channel.  However,
recent stabilization has been conducted with natural river processes in mind, which should
reduce erosion.  Natural hot springs in and near Saratoga slightly increase the temperature and
dissolved solids content of the river.  DEQ has conducted extensive monitoring on the mainstem
of the North Platte River above Sage Creek and data indicates full support of aquatic life uses. 
However, there are reports that nutrient and sediment loads from Colorado may be increasing
(WGFD, 2002).  Monitoring of the reach above Seminoe Reservoir was conducted in 2002.

Tie driving probably occurred for a longer period of time on Douglas Creek than any stream in
the state, continuing from the late 1860s until 1940, when the Union Pacific stopped the use of
hand hewn, river driven ties.  Devils Gate Creek was too steep and rocky to drive ties, so an
extensive flume was built to carry ties and logs to Douglas Creek.  Another impact in the
Douglas Creek drainage was mining.  Placer gold was first discovered near Keystone in 1868
and by 1870 hardrock ore bodies were also discovered and mined.  Most gold production ceased
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by the 1890s, but copper was mined between 1900 and 1918.  Today, a number of gold dredgers
still operate in the watershed above the Platte River Wilderness boundary.  Rob Roy Reservoir
was completed in 1965 to regulate flows in Douglas Creek, where water is diverted via a
pipeline to Lake Owen in the Upper Laramie River Sub-basin before it is piped further east to
be used for a portion of Cheyenne’s water supply.  Since all the water is allocated in the
drainage, water is simultaneously diverted from the Little Snake drainage into the Encampment
River drainage to replenish water taken from the North Platte Drainage.  Fish habitat structures,
primarily tree revetments, have been installed in Douglas Creek to improve aquatic habitat.
Because of past mining, heavy metals were of concern in Rob Roy Reservoir, but monitoring
conducted by United States Geological Survey (USGS) and the Cheyenne Board of Public
Utilities as part of a 205j grant did not detect any high metal levels of concern for drinking
water.  Much of the lower watershed is in the Platte River Wilderness area, designated in 1984. 
Despite historic impacts to Douglas Creek, the reach within the wilderness has been monitored
and assessed by DEQ as fully supporting its aquatic life uses as a cold water fishery and Class 1
water.  Dredging and roads have been identified by the Forest Service as water quality concerns
on Douglas Creek below Rob Roy Reservoir and above the wilderness boundary (MBRNF,
2003). 

The watershed of Pelton Creek, which flows into Douglas Creek near the wilderness boundary,
has been used as an example by the Forest Service of how good grazing management can
improve water quality.

Based on Forest Service reports, roads and dredging were identified as water quality concerns
on Smith North Creek and impacts from historic mining are a concern on Bear Creek.  DEQ has
monitored both these streams, but reports have not been completed.

Much of the Muddy Creek drainage was cut for ties in the 1930s and remnants of an old splash
dam for driving ties are still evident in the upper meadow.  A road along most of the drainage
was of concern and DEQ monitored and assessed the stream in 1998.  Although a couple of
road crossings contribute some sediment to the stream, their impacts are minimal and isolated,
and the data indicates the stream meets its designated aquatic life uses as a Class 2AB water.

Much of the Cottonwood, Savage Run, and Mullen Creek Drainages lie within the Savage Run
Wilderness Area.  Although considerable timber harvesting has occurred in the drainages (both
outside the wilderness and inside the present boundary prior to its designation in 1978) much of
these drainages exhibit good riparian and streambank condition, based on observations by a
DEQ biologist.  Existing data and information do not suggest any water quality problems.

French Creek, Brush Creek, and Pass Creek were all modified to some extent for tie driving in
the 1800s, and timber has also been recently harvested in these drainages, creating a fairly large
network of roads.  Much of the lower watersheds are irrigated via diversions from the streams.
However, based on monitoring DEQ has conducted in the French Creek drainage, impacts from
these sources, as well as historical placer and hard rock mining, do not appear to be affecting
water quality.  According to the Forest Service, streambank condition on Fish Creek, a tributary
to North Brush Creek, is thought to have been impacted somewhat by season-long grazing, but
a new grazing plan to reduce time of use intends to correct those impacts (MBRNF, 2004).

A large stakeholder driven watershed project was recently completed in the Cedar Creek
drainage to address erosion problems from prior irrigation water delivery.  North Brush Creek,
Cedar Creek, and the South Fork of Cedar Creek are in a monitoring program conducted by the
Saratoga-Encampment-Rawlins Conservation District (SERCD) associated with the project.  An
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assessment report is expected in 2006. 

Streams in the Big Creek Drainage are fully supporting aquatic life uses on most of the forest,
based on DEQ and Forest Service assessments.  Problems with sediment loading from forest
roads has been recently addressed (MBRNF, 2003). 

The Encampment River originates in the Mt. Zirkel Wilderness area in Colorado before it flows
into Wyoming.  Within a couple miles it flows into the Encampment River Wilderness Area.
Flows are augmented in this drainage due to a trans-basin diversion of water from the Little
Snake drainage into Hog Park Reservoir for replenishing the North Platte water that Cheyenne
diverts out of Douglas Creek.  The increased flows in Hog Park Creek did cause some initial
channel adjustment after the reservoir was completed in 1965, but the stream appears to be
stabilizing.  South Hog Park Creek was tie driven and carried a large sediment load and was
unstable, so tree revetments were installed to help the stream establish a more natural shape and
to improve the fishery.  But the revetments were being removed by beaver for dam building
because dams built with the small available willows could not withstand high spring runoff. 
Aspens are now being cut and hauled to the beaver so they will utilize the aspens instead of the
revetments, so both can work to trap the sediment and restore the stream.  A diversion ditch in
the Billie Creek drainage breached in the late 1990s, which eroded a gully and deposited
approximately 3300 tons of sediment in Billie Creek and its flood plain.  Restoration work on
the gully was completed in 2001 to curtail erosion, however, recovery from the impacts to the
stream and its aquatic life will likely take several years.  Billie Creek was monitored in 2003,
but the results are not yet available.

A 1984-86 AML remediation project removed a large (approximately 65,000 cubic yards)
tailings pile generated by the mill and smelter in Encampment during the early 1900s, which
reportedly resulted in considerable water quality improvement in the river.  DEQ has conducted
extensive monitoring in the drainage, and the majority of the stream miles are fully supporting
their aquatic life uses.

Assessments conducted by DEQ in the upper Jack Creek drainage indicate it is supporting its
aquatic life uses, as is upper Spring Creek.  The BLM recently changed grazing management on
portions of Centennial Creek to improve riparian condition.  SERCD has conducted monitoring
on Jack Creek, below the National Forest, and the data indicate it is also fully supporting its
aquatic life uses.

Sage Creek has a naturally high sediment load due to the highly erosive soils and arid climate in
much of the watershed.  It has been identified by several studies as the most significant
contributor of sediment to the Upper North Platte River and is on Table C of the 303(d) List
(WGFD, 1969; SCS, 1980; SERCD, 1998).  Additionally, dam failures, road building, and past
grazing practices have resulted in increased erosion and sediment loading, especially from the
lower portion of the watershed.  In 1997, SERCD, in cooperation with land owners, BLM,
NRCS, and WGFD, began the Sage Creek Watershed 319 project.  The project is using a
combination of short duration grazing, riparian and drift fencing, off channel water
development, improved road management, grade control structures and water diversion and
vegetation filtering to reduce sediment loading from Sage Creek to the North Platte, as well as 
to improve water quality within Sage Creek.  Data collected as part of the project already show
reduced sediment loading to the North Platte River and improved riparian and range condition.

Hugus and Iron Springs Draw drainages are Class 3B waters, with intermittent to ephemeral
stream channels.  According to the BLM, new and developing AMPs are expected to result in
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improved watershed condition.  Sugar Creek flows through Rawlins and enters the North Platte
just upstream of Seminoe Reservoir.  Rawlins’ waste water treatment plant discharges to Sugar
Creek, but the stream rarely flows all the way to its confluence with the North Platte River.

Pathfinder-Seminoe Sub-basin (HUC 10180003)
In the Pathfinder-Seminoe Sub-basin, North Platte River flow is regulated by Seminoe, Kortes,
and Pathfinder Reservoirs.  The sub-basin includes those areas, other than the Sweetwater and
Medicine Bow Rivers, which drain into the North Platte River, or its reservoirs, between
Pathfinder dam and the head of Seminoe Reservoir.  Primary land uses in this sub-basin are
grazing, irrigated hay production, coal mining and recreation.  Underground coal mining began
in the Hanna-Elmo area in the late 1860s to supply fuel for the transcontinental railroad, and
resulted in extensive underground coal workings created over a period of years.  AML
completed three remediation projects in the Hanna area, which corrected the erosion and
standing water impacts associated with coal slag piles and almost 200 coal mine related
subsidence holes.  Current coal mining activities are thought to have little impact on the water
quality in this sub-basin or the Medicine Bow Sub-basin (HUC 10180004).

Pathfinder dam was completed in 1909, and provided the first regulation of flows on the river. 
Reservoirs also trap sediment and lower average water temperature, so the natural flow
characteristics of the North Platte have not existed since then.  An extremely productive
tailwater fishery resulted after Seminoe Dam was completed in 1939, and was given the name
Miracle Mile.  Completion of Kortes Reservoir below Seminoe dam shortened the Miracle Mile
area, but with the establishment of instream flow releases, it is still considered a premiere blue
ribbon fishery. 

Deweese Creek, which flows into Pathfinder Reservoir, is one of the few perennial streams in
this sub-basin and is considered by DEQ as a reference stream for sand bottom streams in the
Wyoming Basin Ecoregion.

Medicine Bow Sub-basin (HUC 10180004) 
The headwaters of the Medicine Bow Sub-basin are on the north slope of the Snowy Range.
Water quality characteristics change drastically as the streams flow from the metamorphic
geology of the mountains through the easily erodible, fine grained sedimentary geology of the
basin.  This sub-basin drains into Seminoe Reservoir.  Land uses include logging in the
mountains, grazing, irrigated hay production, recreation, coal mining, and oil and gas
development.  Irrigation in the Medicine Bow River drainage (including Rock Creek) dates to at
least 1870-1880, the time of railroad construction.  The transcontinental railroad reached this
area in 1868 and coal production began in 1869 near Carbon to supply fuel for the railroad.
AML has completed ten site investigations in this sub-basin, most related to coal and gravel
production, and completed remediation of one early 1900s coal mine.

Water quality assessments conducted in the upper Medicine Bow River drainage above the
town of Elk Mountain indicate full support of aquatic life uses.  Extensive monitoring by DEQ,
as well as several agencies and universities, also indicate full aquatic life use support in the
Rock Creek drainage above McFadden.  The Medicine Bow Conservation District has
conducted considerable monitoring in the lower portion of this sub-basin as part of a 205j
monitoring study, however, data did not meet QA/QC requirements to be used for use support
determination.
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Little Medicine Bow Sub-basin (HUC 10180005)
The Little Medicine Bow Sub-basin drains the northwestern edge of the Laramie Mountains and
the Shirley Basin.  Land uses are primarily grazing and oil and gas development, together with
historic uranium mining (1955 to the early 1980s).  AML completed reclamation of about 1,650
acres of open pit uranium mines in Shirley Basin.  The Little Medicine Bow River originally
flowed through the uranium ore location.  During mining operations in 1972, the river was
diverted to the east and shortened.  The unstable new channel had down cut as much as fifty feet
and drastically increased the sediment input to the drainage system.  During reclamation the
river channel was restored to its former location and pre-mining condition, with stabilized,
revegetated banks and a revegetated riparian area.  Eroding radioactive mine waste piles which
also contained elevated levels of selenium and heavy metals were removed.  Leaching and
runoff water from these waste piles had been impacting surface and ground water quality. 
Reclamation improved water quality and reduced off-site sediment transport.  The Medicine
Bow Conservation District has monitored the Little Medicine Bow River as part of a 205j
monitoring study, however, data did not meet QA/QC requirements to be used for use support
determination.

Sweetwater Sub-basin (HUC 10180006) 
The Sweetwater Sub-basin headwaters are in the South Pass area of the southern Wind River
Mountains.  The Sweetwater River is designated as a Class 1 water above Alkali Creek.  Land
uses in this sub-basin include grazing, irrigated hay production, historic gold and iron mining in
the South Pass area, uranium mining in the Jeffrey City area, recreation, and oil and gas
development. 

At the western end of the sub-basin, AML has remediated and/or stabilized over 100 sites in the
old Atlantic City - South Pass mining districts.  The Clarissa Mine site, a gold mine which
operated from the late 1860s to the early 1970s, included a tailings pond and pile in a perennial
tributary to Willow Creek near South Pass City.  The tailings appear to have caused elevated
levels of arsenic, cyanide, and mercury in local waters and soils.  Approximately 7,000 cubic
yards of tailings and contaminated subsoil were removed from the drainage, including clearing
1,200 feet of stream channel. 

Ambient monitoring of Crooks Creek, a tributary to the Sweetwater River near Jeffrey City,
revealed a significant amount of oil in the sediments, in violation of water quality standards. 
The source of the oil is unknown at this time, but this stream is a high priority targeted water on
Table A of the 303(d) List, and is scheduled for monitoring in 2004.

Middle North Platte Sub-basin (HUC10180007)
The Kendrick Reclamation Project takes water out of Seminoe and Alcova Reservoirs for
irrigation northwest of Casper.  However, much of the irrigated soil contains naturally high
levels of selenium, which is readily dissolved and transported by the irrigation water.  Extensive
studies by the U.S. Geological Survey (USGS), US Fish and Wildlife Service (USFWS), and
the Bureau of Reclamation (BR) have determined the irrigation return flows contain high levels
of selenium which result in selenium loading into the North Platte River and several streams,
wetlands, and reservoirs within the project area.  These loadings have resulted in numerous
water quality criteria exceedences in the higher class waters (North Platte River, Casper Creek,
and lower Poison Spider Creek) as well as documented impairments to wildlife in these and
other waters within Kendrick (Oregon Trail Drain, Poison Spring Creek, Goose Lake, Rasmus
Lee Lake, Thirtythree Mile Reservoir, and Illco Pond).  These waters have all been listed on
Table A of the 303(d) List since 2000.  An infrastructure repair project has been designed to
improve the water quality in Goose Lake, Rasmus Lee Lake, Thirtythree Mile Reservoir, and
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Illco Pond to protect migratory birds, and these waters have been given a low priority for
TMDL development.  The Casper-Alcova Irrigation District (CAID), in partnership with the
Natrona County Conservation District (Natrona CCD) and the NRCS, are in the process of
securing funding for the purpose of eliminating seepage in the irrigation water conveyance
system (WACD, 2004).  However, additional mitigation will be required to provide water
quality improvement in the creeks or the North Platte River.  The Natrona CCD received a 319
grant, and is conducting quarterly monitoring at 20 sites and implementing management
practices to reduce selenium levels.  These practices include: increasing irrigation efficiency;
enhanced irrigation water efficiency through canal and lateral lining; piping; and, growing crops
that capture selenium.  Currently one phase of the project is complete with 6069 feet of pipe
installed for irrigation water delivery.  Water quality data are not available at this time, however
a final report is expected in 2004, and a watershed plan is expected to be completed in 2005. 
Natrona CCD’s second 319 project, expected to begin in 2004, proposes to enclose a
conveyance system and conduct monitoring of water, soil, and vegetation to illustrate the
environmental and financial benefits of conversion to efficient irrigation systems (WACD,
2004). 

Glendo Sub-basin (HUC 10180008)
The Laramie Mountains border the Glendo Sub-basin on the southwest.  This sub-basin
includes all the drainages entering the North Platte River below LaPrele Creek (above Douglas)
and above the Fort Laramie Canal (below Guernsey).  North Platte water flow is regulated by
Glendo and Guernsey Reservoirs.  Primary land uses are grazing, irrigated agriculture, oil and
gas development, and scattered gravel and limestone quarries.

Sunrise Mining District is located east of Hartville Canyon in a tributary drainage of the North
Platte River.  Copper mining began in the 1870s; long term iron mining in the district began in
the 1890s.  An AML reclamation and remediation project in the Sunrise Mining District
remediated multiple water quality impacts from the mining.

Guernsey Reservoir is the site of the annual Guernsey silt run, an exception to the state turbidity
criteria.  After Guernsey Reservoir was completed in 1927, water released from the reservoir
was described as practically sediment-free and is believed to have removed years of silt
accumulation which had acted as a water seal in irrigation canals, and led to seepage and bank
collapses which in turn impeded water flow.  The practice known as the annual silt run was first
tried in 1936 as an attempt to deliberately remove accumulated sediment from Guernsey
Reservoir and put enough silt and sediment into irrigation canals to seal them and prevent
further erosion.  The silt run took place approximately once each year from 1936-1957 by a
planned flow reduction from Pathfinder and subsequent drawdown of  Guernsey.  Glendo
Reservoir, built between Pathfinder and Guernsey, was completed in 1958.  Glendo functioned
as a second sediment settling area for water entering Guernsey, with the result that water
releases from Guernsey were referred to as “crystal clear.”  The 1958 irrigation season was
carried out without a silt run, but the practice was reinstated in 1959 and has been implemented
each year since.  The annual complete drawdown of Guernsey Reservoir, usually after July 4,
takes about ten days and moves a significant amount of sediment out of the reservoir and into
the downstream irrigation canals with return flow into the North Platte River.  As a result of
actions begun in 1983, the annual Guernsey silt run has been authorized in Wyoming turbidity
standards.   
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Lower North Platte Sub-basin (HUC 10180009)
In Wyoming, this sub-basin includes the drainages, other than the Laramie River, which enter
the North Platte River from the Fort Laramie Canal diversion downstream to above the
confluence with Horse Creek (in Nebraska).  Primary land uses are irrigated agriculture,
dryland farming, and grazing.

Upper Laramie Sub-basin (HUC10180010)
This sub-basin includes all the drainages above Wheatland Reservoir #2.  Major drainages in
the Upper Laramie Sub-basin are the Laramie and Little Laramie Rivers whose headwaters are
in the Medicine Bow Mountains.  Land uses are logging, recreation, and grazing at higher
elevations; grazing, irrigated hay production, and some oil and gas development in the lower
elevations.  The City of Laramie (third largest in Wyoming) lies in this sub-basin. 

Extensive water quality assessments by universities, the Forest Service, and DEQ in the Little
Laramie Drainage above Millbrook indicate that the majority of the streams and lakes are
meeting their aquatic life uses. 

Water quality monitoring on the Big Laramie River also indicates full aquatic life use support
above Jelm.

Lower Laramie Sub-basin (HUC10180011)
This sub-basin runs from Wheatland Reservoir #2 downstream to the confluence with the North
Platte River.  Land uses include irrigated agriculture, grazing, dryland farming, and some
logging in the Laramie Range.

Ammonia levels in Wheatland Creek often exceed water quality criteria in the winter and
spring, indicating that aquatic life uses are not fully attained.  Monitoring indicates Wheatland’s
waste water treatment facility is a primary source of ammonia and a TMDL has been approved
by EPA.  Although still partially impaired, Wheatland Creek is not listed on the 303(d) list for
ammonia because of the approved TMDL.  The City of Wheatland is working with DEQ/WQD
on the installation of a non-discharging treatment system to address this issue.

Concerns expressed by several residents prompted DEQ to begin monitoring fecal coliform in
the Wheatland/Rock Creek drainage.  Results of this monitoring indicate that Rock Creek and a
portion of Wheatland Creek for an undetermined distance above and below Highway 320, are
not meeting their uses for contact recreation.  Therefore, they have been listed on the 303(d)
List.  The Platte County Natural Resource District is beginning the watershed planning process
to identify and address sources of fecal contamination, and is expecting to have a watershed
plan completed in 2006.  However, implementation of projects aimed at reducing fecal
contamination will occur concurrently with the planning process.  Four animal feeding
operation projects and three septic rehabilitation projects are being planned in the Rock Creek
drainage (WACD, 2004).

Assessments conducted by DEQ along the length of Chugwater Creek indicate the stream
appears to meet its designated aquatic life uses as a class 2AB water above Antelope Gap Road
west of Wheatland, although nutrients are a concern.  However, the character of the stream
dramatically changes in a reach below the road.  The stream bed changes to a mobile sand bed
which supports very little aquatic life, compared with upstream reaches and other similar
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streams, and threatens use support.  All the reasons for this change are not immediately
apparent, but cooperative efforts with landowners, sponsored by WGFD and Pheasants Forever,
to improve riparian condition to benefit wildlife have been implemented along this portion of
the creek.  Additionally, the irrigation district is proposing a small reservoir on the bench above
the creek to improve irrigation efficiency.  While both these projects were not specifically
designed to benefit water quality, DEQ believes that they will dramatically reduce sediment
loading and bed transport.  Data collected by Platte County Resource District (PCRD), concurs
with DEQ’s findings above Antelope Gap Road and indicates that the sediment problem does
not extend below a diversion dam, below the site where DEQ identified the problem.  PRCD did
not conduct monitoring in the vicinity of that DEQ monitoring site, so it is unknown whether
the sediment problem has improved.  The reach of Chugwater Creek is listed on Table C of the
303(d) List, but has been given a low priority for TMDL development, to allow these measures
time to improve water quality.  PCRD data also show very high nitrate levels in Chugwater
Creek, approximately 10 times higher than recommended concentrations for streams which
ultimately flow into reservoirs.  Affects of this nutrient loading on Gray Rocks Reservoir,
downstream of Chugwater Creek on the Laramie River, are unknown.

The Tunnel Reservoir on the Laramie River dams up water so it can be diverted through a
tunnel into Bluegrass Creek to supply irrigation water in the Sybille Creek drainage.  The
reservoir is drained in the fall to prevent damage of the gates at the head of the tunnel.  Because
the reservoir was designed to release water from the bottom, the annual fall drawdown often
discharged anoxic sediment from the bottom of the reservoir which resulted in fish kills
downstream in the Laramie River.  In 1997 reservoir modifications were made which allow the
water to be released without disturbing the accumulated sediment.

Horse Creek Sub-basin (HUC 10180012)
Head waters of the Horse Creek Sub-basin are in the Laramie Mountains.  Land uses are
primarily grazing and irrigated hay production, with considerable dryland and irrigated
cropping at lower elevations. 

Watershed assessments on upper Horse Creek show that aquatic life uses are fully supported.
Watershed assessments were conducted by DEQ on Bear Creek in 1999, which indicate the
stream is meeting its aquatic life uses, however, elevated temperature is a concern in the lower
watershed since the stream is protected as a cold water fishery.  WGFD manages lower Horse
Creek as a warm water fishery.
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South Platte River Basin

The South Platte River Basin in Wyoming is only about 2000 square miles, or 2% of the state’s
total land area.  Most sub-basins (except the Lower Lodgepole Sub-basin) in the basin have
their headwaters in the granitic Sherman mountains of the Laramie range.  These sub-basins
generally drain toward the east and south into Nebraska and Colorado.  Stream flows are
generally perennial in the mountains and become intermittent on the plains.  Native, non-game
fish are adapted to these intermittent flows, and can even benefit from them because the flow
regime limits colonization by many non-native fish species.  Because of the sandy soils and low
stream flows in much of the basin, most irrigation uses groundwater via sprinklers.

Cache La Poudre Sub-basin (HUC 10190007)
A small portion of the Cache La Poudre Sub-basin is in Wyoming in the Laramie Mountains,
before it drains south into Colorado.  Land use is primarily grazing, with limited hay
production. 

Lone Tree Sub-basin (HUC 10190008)
Headwaters of the Lone Tree Sub-basin are in the Laramie Mountains, and the sub-basin drains
to the east.  Grazing is the primary land use, with limited irrigated and non-irrigated agriculture
in the lower elevations. 

Crow Creek Sub-basin (HUC 10190009)
The Crow Creek Sub-basin originates in the Vedauwoo area between Laramie and Cheyenne. 
Its flows are supplemented by water from the Cheyenne Stage II Project which pipes water from
the Douglas Creek drainage in the Upper North Platte Sub-basin to Crow Creek for a portion of
Cheyenne’s municipal water supply.  Crystal, Granite, and Middle Crow reservoirs all lie in this
sub-basin.  Primary land uses are grazing, residential development, irrigated hay production,
and both irrigated and dryland cropping in the lower sub-basin. 

The city of Cheyenne appears to have a major impact on the water quality of Crow Creek (King,
1995; BRW/Noblitt & Wright-McLaughlin, 1978).  Fecal coliform contamination is a constant
problem in Crow Creek, from Dry Creek upstream through Warren Air Force Base, and
exceedences of the criteria for ammonia have also been recorded.  Crow Creek is listed on
Table A of the 303(d) List for these two pollutants.  Cadmium was listed as an impairment on
Crow Creek, but after no cadmium was detected in any samples collected over four years by
DEQ and the Laramie County Conservation District (Laramie CCD), cadmium was delisted as a
cause of impairment from the 303(d) List in 2002.  Although Wyoming does not have numeric
criteria for nitrates and phosphates for protection of aquatic life, high levels of these nutrients
are another concern, since DEQ data show they increase more than ten-fold as Crow Creek
flows through Cheyenne, to levels well above any EPA proposed criteria.  Currently, Laramie
CCD is conducting monitoring, working to provide education about water quality, and with the
City of Cheyenne, is beginning implementation of management practices to reduce pollutant
loading in Crow Creek.  These practices include construction of wetlands to trap pollutants,
buffer strips and riparian fencing, irrigation system improvements, animal feeding operation
projects, small acreage grazing projects, and drain stenciling.  The district has also initiated a
watershed planning effort and a watershed plan has been completed.  Additionally, the greater
Cheyenne metropolitan area will be developing plans to address stormwater over the next three
to ten years, and both of Cheyenne’s waste water treatment plants will be using tertiary
treatment by 2007 to nearly eliminate the ammonia loading to Crow Creek. 
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Fecal coliform and E. coli samples collected by DEQ in the North Branch of North Fork Crow
Creek and Middle Crow Creek exceed the fecal coliform criteria, which indicates these streams
are not meeting their contact recreation uses.  Based on field observations, it is suspected that
grazing practices play a role in the high fecal bacteria counts, however, other sources may also
contribute.  Because the Crow Creek Watershed Steering Committee has agreed to address this
issue, these streams have been given a low priority for TMDL development.

Sloans Lake in Cheyenne is frequented by a large number of ducks and geese, and also receives
runoff from parks and streets.  As a consequence, fecal coliform levels occasionally exceed the
level of concern for primary contact recreation for a short period nearly every year.  Laramie
County Environmental Health Officials routinely monitor those levels and close the lake to
swimming when fecal coliform levels exceed the criteria for primary contact recreation.
Although there are these occasional high counts, the state water criteria, which is based on a
geometric mean, is not exceeded.

Although Dry Creek has intermittent flows near its confluence with Crow Creek, because of
various water sources within Cheyenne, it is now a perennial stream within the city limits and
supports a population of non-game fish, based on observations by DEQ biologists. 

Upper Lodgepole Sub-basin (HUC 10190015)
The Upper Lodgepole Sub-basin originates in the Laramie Range, north of the Crow Creek Sub-
basin and flows east through Pine Bluffs.  Much of the stream is intermittent in the lower
elevations with only isolated pools of standing water during the summer.  The primary land use
is agriculture - grazing in the upper sub-basin and irrigated and dryland crop production in the
lower sub-basin.  However, there has been considerable residential growth in the sub-basin in
recent years, but effects of this growth on water quality are unknown.

Lower Lodgepole Sub-basin (HUC 10190016)
A small portion of the Lower Lodgepole Sub-basin is in eastern Laramie County, and it drains
east into Nebraska.  The sub-basin is small, with no perennial streams, and land uses are
primarily dryland and sprinkler irrigated crop production and grazing.
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WYOMING’S METHOD FOR DETERMINING 
WATER QUALITY CONDITION FOR SURFACE WATERS

WHY DETERMINE SURFACE WATER CONDITION?  

Section 305(b) of the Clean Water Act requires the state to describe the condition of all waters of
the State.   In addition, Section 303(d) requires that the state develop a listing of all waters which
are impaired and do not fully support existing or designated uses.  Essentially, a water is deemed
to be “impaired” or “non-supporting” if any narrative or numeric criteria are exceeded or
designated uses are shown to be adversely affected by man’s activities.  The purpose of this
document is to outline the criteria and decision-making processes employed by the Department
of Environmental Quality, Water Division, (DEQ) for the purpose of making determinations
about the water quality of surface waters of the state.   For further information, contact Chuck
Harnish at  307-777-6372 or e-mail at charni@state.wy.us.

WHAT IS THE PROCESS AND CRITERIA FOR DETERMINING THE WATER QUALITY
CONDITION OF SURFACE WATERS OF THE STATE? 

Credible Data

State Law, enrolled Act #47, requires that only credible data be used in making water quality
condition determinations.   Credible data means scientifically valid chemical, physical and
biological monitoring data collected under an accepted sampling and analysis plan including
quality control, quality assurance procedures and available historical data.  Included with
credible data to help characterize the integrity of the water body will be considerations of soil,
geology, hydrology, geomorphology, climate, steam succession and the influences of man upon
the system.

Data must be collected using accepted referenced laboratory and field methods employed by a
person who has received specialized training and has field experience in performing such
methods or is under the supervision of a person who has these qualifications. 

In those instances where numerical standards are exceeded or on ephemeral and intermittent
water bodies where chemical and biological sampling may not be practical or feasible, less than a
complete suite of data (chemical, physical, biological) may be used to make a decision on
attainment of water quality standards or designated uses.

Where water quality standards are expressed in narrative terms, credible data will include
information that documents the water as not being “free from” a pollutant that impacts the
expressed designated use protected by the standard.   All three categories of water quality
measurement: chemical. physical, and biological need not show an exceedence in order to call a
waterbody impaired.   If any one of the three has an element that exceeds a standard the
waterbody could be listed as impaired after reviewing weight-of-evidence of other relevant data.
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Surface Water Classification Determination (Use designation)   Chapter 1, Section 3, Wyoming
Surface Water Quality Standards, states that the objectives of the Wyoming pollution control
program are specifically designed to provide, wherever attainable, the highest possible water
quality commensurate with the following uses: agriculture, fisheries, industry, drinking water,
recreation, scenic value, aquatic life other that fish, wildlife, and fish consumption. 

Four major surface water classes consisting of nine unique uses are described in Chapter 1,
Water Quality Rules and Regulations, July 2001.  A list of waterbodies and their classification is
posted in Table A and Table B of “Wyoming Surface Water Classification List”.

The water classes are a hierarchical categorization of waters according to existing and designated
uses.  Except for Class 1 waters, each classification is protected for its specified uses plus all the
uses contained in each lower classification.  Class 1 designations are based on value
determinations rather than use support and are protected for all uses in existence at the time or
after designation.  The Classifications and their subcategories are:

(a) Class 1, Outstanding Waters.  Class 1 waters are those surface waters in which no
further water quality degradation by point source discharges other than from dams will be
allowed.  In designating Class 1 waters, water quality, aesthetic, scenic, recreational, ecological,
agricultural, botanical, zoological, municipal, industrial, historical,  geological, cultural,
archaeological, fish and wildlife, the  presence of significant quantities of developable water and
other values of present and future benefit to the people are considered. 

(b) Class 2, Fisheries and Drinking Water.  Class 2 waters are waters, other than those
designated as Class 1, that are known to support fish or drinking water supplies or where those
uses are attainable.  Class 2 waters may be perennial, intermittent or ephemeral and are protected
for the uses indicated in each sub category listed below.  There are four subcategories of Class 2
waters.

(i) Class 2AB.  Class 2AB waters are those known to support game fish
populations or spawning and nursery areas at least seasonally and all their perennial tributaries
and adjacent wetlands and where a game fishery and drinking water use is otherwise attainable.
Unless it is shown otherwise, these waters are presumed to have sufficient water quality and
quantity to support drinking water supplies and are protected for that use.

(ii) Class 2A.  Class 2A waters are those that are not known nor have the
potential to support game fish but are used for public or domestic drinking water supplies,
including their perennial tributaries and adjacent wetlands.

(iii) Class 2B.  Class 2B waters are those known to support or have the
potential to support game fish populations or spawning and nursery areas at least seasonally and
all their perennial tributaries and adjacent wetlands and where it has been shown that drinking
water uses are not attainable.



3

(iv) Class 2C.  Class 2C waters are those known to support or have the
potential to support only nongame fish populations or spawning and nursery areas at least
seasonally including their perennial tributaries and adjacent wetlands. 

(c)   Class 3, Aquatic Life Other than Fish.  Class 3 waters are waters, other than those
designated as Class 1, that are intermittent, ephemeral or isolated waters and because of natural
habitat conditions, do not support nor have the potential to support fish populations or spawning,
or certain perennial waters which lack the natural water quality to support fish (e.g., geothermal
areas). 

(i) Class 3A.  Class 3A waters are isolated waters including wetlands that are
not known to support fish populations or drinking water supplies and where those uses are not
attainable.

(ii) Class 3B.  Class 3B waters are tributary waters including adjacent
wetlands that are not known to support fish populations or drinking water supplies and where
those uses are not attainable. Class 3B waters are intermittent and ephemeral streams with
sufficient hydrology to normally support and sustain communities of aquatic life including
invertebrates, amphibians, or other flora and fauna which inhabit waters of the state at some stage
of their life cycles.

(iii) Class 3C.  Class 3C waters are perennial streams without the natural water
quality potential to support fish or drinking water supplies but do support wetland characteristics. 
These may include geothermal waters and waters with naturally high concentrations of dissolved
salts or metals or pH extremes.

(d) Class 4, Agriculture, Industry, Recreation and Wildlife.  Class 4 waters are 
waters, other than those designated as Class 1, where it has been determined that aquatic life uses
are not attainable pursuant to the provisions of Section 33 of these regulations. 

(i) Class 4A.  Class 4A waters are artificial canals and ditches that are not
known to support fish populations.

(ii) Class 4B.  Class 4B waters are intermittent and ephemeral stream channels
that have been determined to lack the hydrologic potential to normally support and sustain
aquatic life pursuant to the use attainability provisions of Section 33(b) of the Chapter 1
regulations.

(iii) Class 4C.  Class 4C waters are all waters that have been determined to
lack the potential to normally support and sustain aquatic life pursuant to the provisions of
Section 33(b)(i), (iii), (iv), (v), and (vi) of Chapter 1 regulations.

Class 4 waters will be designated only after a Use Attainability analysis has been conducted
since these waters are not protected for the uses specified in Section 101 (a)(2) of the federal
Clean Water Act (e.g., fishable, swimable, etc.).
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A more complete explanation of the various classes can be found in Chapter 1, Wyoming Surface
Water Quality Standards.  See table 1 for a diagrammatic view of classification.

In general, Water Quality Rules and Regulations correlate designated uses to specific surface
water classes.   This correlation, along with reference to the specific regulations in Chapter 1, is
presented in Table 2.

Use Support Determination

Assessment (weight-of-evidence). 

Wyoming’s use support determination for each appropriate designated use is based on the system
found in Section 3, Volume 2, of  the U.S. Environmental Protection Agency’s Guidelines for
Preparation of the Comprehensive State Water Quality Assessments (305 (b) Reports) and
Annual Electronic Updates- Supplement.  EPA-841-B-97-002B.

A determination of attainment or nonattainment is made for each designated use after the overall
“support” has been determined.  The degree of “support” of the designated use that is analyzed in
order to determine attainment is as follows:

Attainment - Full Support (No impairment indicated by all data types).

Nonattainment - Fully Supporting but Threatened (No impairment indicated
by all data types but with declining trend in water quality
over time

- Partial Support (Impairment indicated by one or more data
types).

- Nonsupport (Impairment indicated by all data types).

Determination of support (full or partial)  will be achieved through the evaluation of credible
data in a weight-of-evidence approach based on the specific water quality standards applicable to
each designated use.  When applying a weight-of-evidence approach, the department would not
presumptively favor one type of data over another but would examine a collection of information
and apply a relative “weight” or importance to each relevant part according to the specific
circumstances.  

The determination of the degree to which chemical, physical, and biological parameters meet
water quality standards is contingent upon sampling the parameter for all hydrologic conditions.
For example fecal coliform counts may be high during spring runoff and low during low flows in
the winter.  So time of year that the sample is taken can be very critical.

Those waterbodies that are determined as threatened, partially supporting or nonsupporting will
be recommended for addition to the 303d list. [In the use support discussions that follow; the non
listing /listing separator will be indicated by a line  “_____” between the A and B delineation.  
All assessments that are above the line will cause the waterbody to not be listed as impaired and
those below the line will cause the waterbody to be listed as impaired].
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Chapter 1 of the Water Quality Rules and Regulations contain both numeric and narrative criteria
for the protection of designated uses.  Numeric criteria express acceptable values for chemical,
physical, and biological parameters.  Narrative criteria express acceptable water quality
conditions for parameters that are not easily expressed as simple numeric values such as
sediment, biological community structure, undesireable aquatic life etc.  

For numeric standards to apply to determining impairment at least 10 percent of samples taken
over a 3-year period must demonstrate an exceedence of a water quality standard.  If fewer than
10 samples are available in a five year period  the department will use discretion and consider
other factors such as the number of pollutants having a single exceedence and the magnitude of
the exceedence(s) before making a judgement about impairment or not.

In reference to the standard for pathogens that requires a five sample in 30 days with at least a 24
hours period between samples and the calculation of a geometric mean, it has been the
experience of DEQ that a one time sample that exceeds the standard by double will also exceed
the standard when a geometric mean is determined.  Therefore, a single sample that exceeds the
standard by double or more will be sufficient to list a water as threatened.

Attainment of Aquatic Life Use.

Physical and Chemical data for each specific parameter with aquatic life use numeric water
quality standards are analyzed to determine the degree of “support” of the beneficial use. 
Definitions of acute and chronic values (Chapter 1, Section 2 of the Water Quality Rules and
Regulations) and Section 3.2.1 of the EPA guideline use the following support delineation for
aquatic life:

A. Fully Supporting:  For any one pollutant, no more than 1 exceedence (excluding
historic data) of acute criteria (one hour concentration) within a 3-year period,
based on grab or composite samples or no more than 1 exceedence of chronic (4-
day average concentration) criteria (excluding historic data) within a 3-year period
based on grab or composite samples.

                                                                                                                               

B. Fully Supporting but Threatened: For any one pollutant, no more than 1
exceedence of acute or chronic criteria within a 3-year period as described above,
with declining trend in water quality over time suggesting a condition of non-
support may occur in the near future.

C. Partially Supporting: For any one pollutant, acute or chronic criteria exceeded
more than once (excluding historic data) within a 3-year period, but in < 10
percent of samples.

D. Not Supporting: For any one pollutant, acute or chronic criteria exceeded in >10
percent of samples (excluding historic data).
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Chemical, physical, and biological data that address aquatic life narrative water quality standards
are used in a weight-of-evidence approach when determining use support.  

1. Fully Supporting:   Biological, Physical, and Chemical data (along with an
analysis of Historical and ancillary data) indicate a functioning, sustainable
condition that is not modified beyond the natural range of reference condition.

                                                                                                                                     

2. Fully Supporting but Threatened:  Biological, Physical, and Chemical data (along
with an analysis of Historical and ancillary data) indicate a functioning condition
that is not modified beyond the natural range of reference condition.  However,
one or more components indicate an apparent decline in ecological quality over
time and ultimately could result in a partially supporting or non-supporting
condition.

3. Partially Supporting:   At least one component of the Biological, Physical, or
Chemical data (with an analysis of historical and ancillary data) indicates
modification to the aquatic community beyond the natural range of reference
condition.

4. Not Supporting:   All components of the Biological, Physical, and Chemical data
(with an analysis of historical and ancillary data) indicates severe modifications
beyond the natural range of reference conditions.

Table 3 provides a matrix for making aquatic life use support determinations when considering
narrative water quality standards.  The weight-of-evidence process requires the assessor (usually
the person taking the sample) to evaluate each component of the assessment (biological,
chemical, and physical) with respect to the strength of the data.  For example: quantified data that
have been validated and clearly show a departure from reference condition would exhibit a high
weight toward the appropriate use support category.  A qualitative data set that supports the
quantitative data would add supplemental weight toward substantiating that use support decision. 
All data that substantiate the assessor’s use support recommendation must be listed in order of
strongest to weakest data.  An important component in any weight-of-evidence examination is to
bring forth all data that contradict the assessor’s recommended use support determination.  These
are also listed in order of strongest to weakest data.  If the listing of data contradicting the
recommended use support determination is stronger than the data used to make that original
determination, the assessor must reevaluate a decision to list.

Attainment of Agriculture Water Use.

Chapter 1, Section 20 of the Water Quality Rules and Regulations states that all Wyoming
surface waters which have the natural water quality potential for use as an agricultural water
supply shall be maintained at a quality which allows continued use of such waters for
agricultural purposes..  Agriculture is therefore a designated use for all four classes of water
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within the state.  Degradation of such waters shall not be of such an extent to cause a measurable
decrease in crop or livestock production.

A. Fully Support: No impairment indicated by all data types.
                                                                                                                                  

B. Fully Supporting but Threatened:  No impairment indicated by all data types but a
declining trend in water quality over time suggests a measurable decrease in crop
or livestock production may occur if trends continue.

C. Partially Supporting:  At least one pollutant demonstrated to cause a measurable
decrease in crop or livestock production.

D. Not Supporting.   More than one pollutant demonstrated to cause a measurable
decrease in crop or livestock production.

The exact pollution threshold resulting in a measurable decrease in agricultural production is
highly crop- and animal-dependent.  After a demonstration of a measurable decrease in crop or
livestock production has been made to the department, a surface water monitoring plan based on
the specific crop or animal affected will be developed.  Data from crop and livestock tolerance
studies will be utilized to determine the pollutant(s) responsible and to set specific numeric
limits.

Chapter 1 also provides several narrative standards to protect agricultural and other uses. 
Specific narrative standards consider are: Section 15. Settleable Solids; Section 16. Floating and
Suspended Solids; Section 22. Radioactive Material; and Section 29. Oil and Grease.

Attainment of Fishery Use.

Chapter 1, Section 4(a) of the Water Quality Rules and Regulations include fish as a designated
use of Class 1 waters.  Section 4 (b) states that Class 2 waters support fisheries and drinking
water. 

Chapter 1, Section 3(b) of the Water Quality Rules and Regulations provide for the protection
and propagation of fish.  Protection and propagation are directly dependent on water chemistry, 
habitat quality, and other ecological factors such as the stability of the food chain.

The use of water quality data to evaluate attainment of fisheries designated use utilizes both
numeric and narrative water quality standards.

Table 4 gives a partial breakdown of numeric standards found in Chapter 1 of the Water Quality
Rules and Regulations for fisheries protection.  This breakdown is for parameters commonly
sampled for NPDES permits, bioassessment monitoring, and beneficial use reconnaissance
monitoring.  Additional numeric standards (chronic and acute values) can also be found in
Chapter 1,  Appendices B, C, and D.  The determination of a water supporting or not supporting
the fisheries designated uses can be made with these numeric standards using the criteria outlined
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in the “Attainment of Aquatic Life Use - Numeric Water Quality Standards” section of this
document.

Narrative standards concerning the protection of fisheries are also found in Chapter 1, Section
13. Toxic Materials; Section 15.  Settleable Solids; Section 16.  Floating and Suspended Solids;
Section 22c. Radioactive Material; Section 25a. Temperature; Section 29. Oil and Grease; and
Section. 32. Biological Criteria.  Fish and other aquatic biota are also covered under the
biological life narrative standard found in Chapter 1, Section 32.  Table 5 outlines narrative water
quality standards for the attainment of fish, wildlife, and aquatic life use.

As with aquatic life, a weight-of-evidence process will be utilized to determine the degree of use
support for the fish designated use.  The process described in the “Attainment of Aquatic Life -
Narrative Water Quality Standards” and Table 3 of this document will be followed to determine
support.

Attainment of Industrial Water Use

Chapter 1, Section 19 of the Water Quality Rules and Regulations states that all Wyoming
surface waters which have the natural water quality potential for use as an industrial water
supply shall be maintained at a quality which allows continued use of such water for industrial
purposes.  Industrial use is therefore a use supported by all four water classes in the state.

This section goes on to set the narrative standard for industrial waters as: degradation of such
waters shall not be of such an extent to cause a measurable increase in raw water treatment
costs to the industrial user(s).  In order for the department to make the determination that waters
have been degraded to the point of non-attainment of existing industrial use, specific water
quality and raw water treatment cost data must be submitted by the industrial user.  Those and
any other pertinent engineering and economics data will then be reviewed by the department in
order to make a finding.

A. Fully Supporting: No impairment indicated by all data types.
                                                                                                                                  

B. Fully Supporting but Threatened:  No impairment indicated by all data types but
declining trend in water quality over time suggests measurable increase in raw
water treatment costs may occur if trends continue.

C. Partially Supporting:  At least one pollutant demonstrated to cause a measurable 
increase in raw water treatment costs.

D. Not Supporting:  More than one pollutant demonstrated to cause a measurable 
increase in raw water treatment costs.
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Attainment of Drinking Water Use

Chapter 1, Section 18 of the Water Quality Rules and Regulations contains the standard relating
to drinking water.  The human health values listed in Appendix B of Chapter 1 shall not be
exceeded in all Class 1 and 2 waters.  Other numeric standards in: Sections 22. Radioactive
Material; Section 23. Turbidity; and Section 26. pH; also apply.

Several narrative standards apply to drinking water uses.  These include: Section 13. Toxic
Materials; Section 14. Dead Animals and Solid Waste; Section 15.  Settleable Solids; Section 16. 
Floating and Suspended Solids; and Section 17. Taste, Odor, and Color. 

In order for the department to make the determination that waters do not support drinking water
uses based on these narrative standards, specific water quality data must be reviewed in
conjunction with human health advisories or human health research data found in the literature.

A. Fully Supporting:  No impairment indicated by all data types.
                                                                                                                              

B. Fully Supporting but Threatened: No impairment indicated by all data types but 
with declining trend in water quality over time.

C. Partially Supporting:   At least one pollutant demonstrated to exceed a narrative
water quality standard as it pertains to human consumption.

D.  Not Supporting:  More than one pollutant demonstrated to cause exceedences of
one or more narrative standards as they pertain to human consumption.

Attainment of Recreation Water Use

Numeric standards that apply for determining attainment of recreation water use include: Section
22. Radioactive Material; and Section 26. pH; and Section 27. Fecal Coliform Bacteria. 

Narrative Standards which apply to recreation water use are: Section 13. Toxic Materials;
Section 14. Dead Animals and Solid Waste; Section 15. Settleable Solids; Section 16. Floating
and Suspended Solids; Section 17. Taste, Odor, and Color; 

Waters will be declared supporting recreation water use when numeric and narrative standards
are achieved.  Use support determinations are based on:

A. Fully Supporting:  For fecal coliform bacteria, no exceedence in the past five-
years of the 30-day, five sample geometric mean standard or the 24-hour, three
sample geometric mean standard.
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B. Fully Supporting but Threatened:   For fecal coliform bacteria, individual samples
exceed 400 colony forming units per 100 ml. and sampling was not sufficient to
allow calculation of geometric mean values.

C. Partially Supporting: geometric mean of three separate samples collected within a
24 hours exceeds 400 colony forming units in a 100 ml sample.

D. Not Supporting: geometric mean of 5 samples obtained during separate 24 hour
periods for any 30 day period exceeds 200 colony forming units in a 100 ml
sample.

Attainment of Scenic Value Water Use

Scenic value water use covers all four classes of water in the state.  The attainment of scenic
value (aesthetic) water use is based on several narrative standards previously described under
attainment of agriculture and human consumption uses.  These include:  Section 14.  Dead
Animals and Solid Waste; Section 15. Settleable Solids; and, Section 16. Floating and Suspended
Solids; Section 17. Taste, Odor, and Color; and  Section 28.  Undesirable Aquatic Life.

A numeric standard that applies to scenic water use is found in Section 23. Turbidity.

In order to make a non-supporting determination for scenic value use, the physical and chemical
nature of the waters must be documented by the department.  This documentation could include
photographs, water chemistry data, the physical presence of color-altered materials, citizen’s
complaints concerning unpalatable flavor in fish, and/or citizen’s complaint’s concerning
undesirable taste, sight or odor to waters.  Water chemistry data will be compared to literature
sources documenting similar conditions.

A. Fully Supporting:  No impairment indicated by all data types.
                                                                                                                                  

B. Fully Supporting but Threatened:  No impairment indicated by all data types but  
with declining trend in water quality over time.

C. Partial Support:  At least one pollutant demonstrated to cause an exceedence of a
narrative water quality standard as it pertains to scenic value.

D. Not Supporting:  More than one pollutant demonstrated to cause exceedence of
one or more narrative water quality standards as they pertain to scenic value.

Attainment of Wildlife Water Use

Chapter 1, Sections 4(a); (b); (c); and (d) of the Water Quality Rules and Regulations include
wildlife as designated use of Class 1, 2, 3, and 4 waters.  Section 3 (h) states that the wildlife use
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includes protection of water quality to a level which is safe for contact and consumption by avian
and terrestrial wildlife species.

There are no numeric criteria in Chapter 1 specific to wildlife protection.  All numeric values
relating to flora and fauna are specific to aquatic life.

Narrative standards concerning the protections of wildlife use are: Sections 13. Toxic Materials;
Section 15. Settleable Solids; Section 16. Floating and Suspended Solids); Section 22.
Radioactive Materials); and Section 29. Oil and Grease.

In order for the department to make the determination that waters do not support wildlife use
based on these narrative standards, specific water quality data must be reviewed in conjunction
with wildlife illness, death, or deformity information from wildlife agencies or wildlife health
research data found in the literature.

A. Fully Supporting:  No impairment indicated by all data types.
                                                                                                                                 

B. Fully Supporting but Threatened:  No impairment indicated by all data types but 
with declining trend in water quality over time.

C. Partial Support:  At least one pollutant demonstrated to cause an exceedence of a
narrative water quality standard as it pertains to wildlife

D. Not Supporting:  More than one pollutant demonstrated to cause  exceedence of
one or more narrative water quality standards as they pertain to wildlife.

Attainment of Fish Consumption Use

Chapter 1, Section 3 (i) of the Water Quality Rules and Regulations states that the fish
consumption use involves maintaining a level of water quality that will prevent any unpalatable
flavor and/or accumulation of harmful substances in fish tissue. 

Numeric Water Quality Standards

In all Class 2AB, 2B and 2C waters, the human health values for “Fish Only” (consumption of
aquatic organisms) shall not be exceeded..  The determination of a water supporting or not
supporting fish consumption designated use can be made using human health values for fish
consumption in Appendix B or Chapter 1, Wyoming Water Quality Rules and Regulations.

Narrative standards concerning the protections of fish consumption use are found in Chapter 1,
Section 17 (a) which states that no Class 1 or 2 waters shall contain substances attributable to the
activities of man that would impart an unpalatable or off-flavor in fish flesh.
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In order for the department to make the determination that waters do not support fish
consumption use based on this narrative standard, specific water quality data must be reviewed in
conjunction with citizen complaints and research data found in the literature.

A. Fully Supporting:  No impairment indicated by all data types.
                                                                                                                                  

B. Fully Supporting but Threatened:  No impairment indicated by all data types but 
with declining trend in water quality over time.

C. Partial Support:  At least one pollutant demonstrated to cause an exceedence of
the narrative water quality standard as it pertains to fish consumption.

D. Not Supporting:  More than one pollutant demonstrated to cause  exceedence of
the narrative water quality standard as it pertains to fish consumption.

CONSIDERATION FOR DETERMINING PRIORITY OF THE TMDL LIST

Prioritizing Criteria

These criteria have been developed to provide a general guideline for prioritizing the TMDL List 
in Wyoming.   The actual schedule for establishing TMDLs is contained in the Wyoming TMDL
Workplan. These criteria will be used to implement the specifics of that schedule.   While the
priorities established using these criteria will be generally followed, circumstances may dictate
adjustments based on petitions from other entities, efficiency and geographic practicality of
addressing high and low priorities at the same time.   Waterbodies for which the state has
jurisdiction within the exterior boundaries of the Wind River Indian Reservation, waterbodies
whose uses are "threatened,” and waterbodies which cross political boundaries are prioritized
using these criteria.  However, these special conditions may result in some adjustment in the
schedule for development of the TMDLs.  Where local stakeholder groups have committed, since
the last listing process, to develop a watershed  plan  the segment will be moved to a low priority
and the local group given time to develop remediation plans.  See LOW priority number 4.

High Priority

1. High priority for development of TMDLs shall be based on the potential ecologic and
human health hazards associated with specific pollutants.  Such pollutants are generally
toxic pollutants and pathogens associated with point source discharges since toxics are
usually the ecologic concern and pathogens the human health concern.  

2. Waters receiving loadings from point source discharges with an NPDES permit due to be
issued/reissued in the next biennium will receive highest priority where TMDLs  need to
be established to maintain beneficial uses of the receiving waters.  

3. Major point source dischargers shall receive higher priority than minor dischargers due to
potential ecological and human health risks associated with volume of pollutant load. 
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4. Highest quality waters (Classes 1 and 2) will receive highest priority, regardless of
pollutant source in establishing TMDLs.  (With exceptions as noted)

5. TMDL development shall be a high priority for those waterbodies where a locally
sponsored stakeholder group has established or will establish over the biennium a water
quality management plan which has all the components of a TMDL and where such
group is seeking approval of the plan as a TMDL.  Upon approval, such waterbodies shall
be delisted.

6. If there are threatened or endangered aquatic species present and possibly affected by the
pollutant(s) of concern, the waterbody is ranked as a high priority waterbody needing a
TMDL unless a watershed plan has been approved by DEQ that addresses the endangered
species issues. 

7. If there is a public water supply located below the impaired segment then the segment
will be ranked as a high priority waterbody needing a TMDL. 

Medium Priority

1. Medium priority waterbodies shall be those receiving loadings from point source
discharges in which major point source discharge permits to Class 1, 2 and 3 waters are
not due for reissuance until after the beginning of the new 2 year list period unless there
is an identified problem site which would not be on the list and therefore should be
prioritized based on degree of impairment of uses.

2. TMDLs which address controls on nonpoint sources shall be developed as medium
priorities where adequate data exists to establish load allocations and where no locally
sponsored stakeholder group has developed an implementation plan.  Such data is (or will
be) obtained through local sponsorship of water quality assessment or through DEQ
verification of the 1996 303(d) list, and subsequent intensive monitoring sufficient to
establish TMDLs which address nonpoint source controls.

3. If there are candidate aquatic (T & E) species present and possibly affected by the
pollutant(s) of concern, the waterbody will be ranked as a  medium priority waterbody
needing a TMDL.

Low Priority

1. TMDL development shall be a low priority for those waterbodies impacted by pollutants
which pose a lower ecological and human health risk (i.e.,  non-toxic pollutants such as
clean sediment).

2. TMDL development shall be a low priority for those waterbodies on which insufficient
water quality data exists to reasonably determine the cause(s) of the pollutant load.



14

3. TMDL development shall be a low priority on those waterbodies which have been
determined to be naturally of very low quality (i.e., Class 3C waters).

4. TMDL development shall be a low priority for those waterbodies where locally
sponsored stakeholder groups have committed to establish to watershed  management
plan.  Watershed Management Plans must identify the problems, solutions, and describe
an implementation strategy to ensure that designated uses will be restored in a reasonable
amount of time.

5. TMDL development shall be a low priority for waterbodies petitioned for stream
reclassification, when the petition includes credible data.  (Petitions which are not based
upon credible data will not be considered.)  Upon promulgation of the reclassification, the
waterbody will be moved to the “monitoring list” to determine if it is able to meet the
beneficial uses associated with the new classification.  Upon determination of impairment
status, the waterbody will be listed and prioritized or delisted as appropriate.

6. TMDL development shall be a low priority if there are threatened or endangered aquatic
species present and possibly affected by the pollutant(s) of concern and a watershed plan
has been approved by DEQ that addresses the endangered species issues.

Drinking Water Source Protection

The source water protection program is not a consideration when determining whether a
waterbody supports or does not support a designated use.  However, once a waterbody has been
determined to be not supporting a designated use then source water considerations are examined
and if a source water diversion is below the impaired waterbody the waterbody will be listed as
high priority for development of a TMDL.  See prioritizing criteria above.

Ground Water Considerations

There is not criteria developed at the current time to determine the impacts of ground water on
the quality of surface water.  As ground water is discharged into surface water the impacts on
surface water quality will need to be determined based on the quality and quantity of the ground
water discharge. 

Threatened and Endangered Species

Threatened and Endangered Species are not a consideration when determining whether a
waterbody supports or does not support a designated use.  However, once a waterbody has been
determined to be not supporting a designated use then the Fish and Wildlife Service is notified of
listing and a list of possible threatened and endangered species threatened and endangered in the
watershed is solicited. If there are threatened or endangered aquatic species present and possibly
affected by the pollutant(s) of concern, the waterbody is ranked as a high priority waterbody
needing a TMDL unless a watershed plan has been approved by DEQ that addresses the
endangered species issues.  If there is a T & E species present the State will have to enter into
Section 7 of the Threatened and Endangered Species Act.  Consequently, the State will need to
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approve the watershed plan before it can reduce the priority for development of a TMDL.  If a
candidate aquatic species is present then the segment will be listed medium for TMDL
development.  See prioritizing criteria above,

PUBLIC REVIEW

The department must provide an opportunity for public comment on the proposed list and
prioritization of the list before it is filed with EPA.  There are two opportunities for public
review.  The TMDL work group, an advisory group appointed by the Director of DEQ to assist
the department in TMDL matters,  is provided an opportunity to review and offer suggestions to
a draft of the 305b Report and 303d list.   After review by the work group the list is made
available to the public and a response period of 60 days is provided.  DEQ will consider all
comments and objections before adopting a final list. A response to public comments will be
prepared.  After the comments are considered and the list finalize,  the list is sent to EPA for
approval.  Where there is major objection to the proposed list, interested or affected parties may
request a review of the final 303d list before the Water and Waste Advisory Board as outlined in
the Continuing Planning Process.  The advisory board may consider the comments and
objections and make recommendations to the WQD.

WHAT IS THE PROCESS FOR DELISTING?

A waterbody will be delisted from the 303d list for good cause.  Good cause includes, but is not
limited to; more recent and accurate data, more sophisticated water quality modeling, flaws in the
original analysis that led to the waterbody being listed, or changes in condition, e.g. new control
equipment,  elimination of discharges, or restoration of the water quality through planned
projects.

The determination of whether a waterbody should be delisted will follow the same analytical
procedure used to list it.  Monitoring will have to demonstrate that the waterbody has met
designated uses for Three consecutive years.

THE TMDL LISTING PROCESS AT A GLANCE

The TMDL listing process in schematic form is shown in Figure 1.
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Table 1.  Surface Water Classes and Uses

SURFACE WATER QUALITY CLASSES AND USES

CLASS 1 OUTSTANDING WATERS

CLASS 2 FISHERIES & DRINKING WATER

2AB Supports game fish and drinking water

2A Does not support Game fish, supports drinking water 

2B Supports game fish does not support drinking water

2C Supports non-game fish, does not support drinking water

CLASS 3 AQUATIC LIFE OTHER THAN FISH

3A Isolated waters and wetlands not supporting fish or drinking water 

3B Tributary waters including wetlands not supporting fish or drinking
water

3C Perennial waters w/o natural quality to support fish or drinking water,
but suppport wetlands

CLASS 4 AGRICULTURE, INDUSTRY, RECREATION, and WILDLIFE

4A artificial canals/ditches not known to support fish

4B Non-perennial streams with infrequent wetlands or lacks hydrologic
potential to support/sustain aquatic life

4C Lacks normal potential to support or sustain aquatic life (eg effluent
dominated) 
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Table 2.  Water Uses as Related to Specific Surface Water Classes
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1* Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes

2AB Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes

2A Yes No No No Yes Yes Yes Yes Yes Yes

2B No Yes Yes Yes Yes Yes Yes Yes Yes Yes

2C No No Yes Yes Yes Yes Yes Yes Yes Yes

3A No No No No Yes Yes Yes Yes Yes Yes

3B No No No No Yes Yes Yes Yes Yes Yes

3C No No No No Yes Yes Yes Yes Yes Yes

4A No No No No No Yes Yes Yes Yes Yes

4B No No No No No Yes Yes Yes Yes Yes

4C No No No No No Yes Yes Yes Yes Yes

* Class 1 waters are not protected for all uses in all circumstances.  For example, all
waters in the National Parks and Wilderness are Class 1, however, all do not support
fisheries or other aquatic life uses (e.g. hot springs, ephemeral waters, wet meadows etc.). 
For stormwater permitting, 401 Certification, and WQ assessment purposes, the actual
uses on each particular water must be determined independently.



18

 Table 3. Aquatic Life Use Support, Narrative Water Quality Standards.

FULL  SUPPORT PARTIAL NON-

Full Support Full Support Threatened SUPPORT SUPPORT

Biological
Data

Biological data do not deviate
from the natural range of
reference condition.  Historical
data do not show a decrease in
biological condition that could
lead to a condition of non-
support.

Biological data deviate from the
natural range of reference
condition.  Deviation can be
explained by soils,  geology,
hydrology, climate,
geomorphology, or stream
succession and not the influences
of man upon the system

Biological data deviates slightly from the
natural range of reference condition.  Any
deviation observed is not explained by
soils, geology, hydrology, climate,
geomorphology, or stream succession. 
Data show a downward trend in
biological condition that will lead to a
condition of non-support in near future. 

Biological data deviate from the
natural range of reference condition. 
Deviation can not be explained by
soils, geology, hydrology, climate,
geomorphology, or stream succession. 
Biological condition of partial support
verified by chemical, physical, or
historical data.

Biological data deviate dramatically
from the natural range of reference
condition.  Deviation can not be
explained by soils, geology,
hydrology, climate,
geomorphology, or stream
succession. 

 And And And/Or And/Or And/Or

Chemical
Data

Narrative water quality
standards are achieved. 
Historical water quality data do
not show seasonal or flow
related trends that may not have
been detected at the time of
sampling.

Narrative water quality standards
are not achieved.  Failure to
achieve standard is explained by
soils, geology, hydrology,
climate, geomorphology, or
stream succession and not the
influences of man upon the
system.

Narrative water quality standards may be
only be marginally achieved.  Condition
observed is not explained by soils,
geology, hydrology, climate,
geomorphology, or stream succession. 
Data show a downward trend in water
quality condition that will lead to a
condition of non-support in near future. 

Narrative water quality standards not
achieved.  Condition observed is not
explained by soils, geology,
hydrology, climate, geomorphology,
or stream succession.   Water
chemistry condition of partial support
verified by biological, physical, or
historical data.

Narrative water quality standards
not achieved.  Condition observed
is not explained by soils, geology,
hydrology, climate,
geomorphology, or stream
succession.

And And And/Or And/Or And/Or

Physical
(Habitat)
Data

Narrative water quality
standards  are achieved. 

Narrative water quality standards
are not achieved.  Failure to
achieve standard is explained by
soils, geology, hydrology,
climate, geomorphology, or
stream succession and not the
influences of man upon the
system..

Narrative water quality standards may be
marginally achieved.  Condition observed
is not explained by soils, geology,
hydrology, climate, geomorphology, or
stream succession.  Data show a
downward trend in water quality
condition that will lead to a condition of
non-support in near future. 

Narrative water quality standards not
achieved.  Condition observed is not
explained by soils, geology,
hydrology, climate, geomorphology,
or stream succession.   Physical
(habitat) condition of partial support
verified by biological, chemical, or
historical data.

Narrative water quality standards
not achieved.  Condition observed
is not explained by soils, geology,
hydrology, climate,
geomorphology, or stream
succession.
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Table 4.  Parameters for Making Use Support Determination for Fish and Aquatic Life Use.

PARAMETER CATEGORY CLASS FULL ATTAIN-
MENT

NON-
ATTAINMENT

 CITATION
Chapter 1

Cold water fisheries 1,2A,2B <1.1/ C incr. >1.1/ C incr. Sec. 25 (b)

< 20/ C >20/ C Sec. 25 (d)

Temperature Warm water fisheries 1,2AB,2B,2C <2.2/ C incr. >2.2/ C incr. Sec. 25 ( c)

<30/ C >30/ C Sec. 25 (d)

Non gam e fisheries 2C <2.2/ incr. >2.2/ C incr. Sec. 25 ( c)

Spawning beds 1,2, 0 temp. incr. >0 temp. incr. Sec. 25 (f)

pH All aquatic life 1,2,3 ,4 6.5 - 9 .0 <6.5 or >9.0 Sec. 26

Turbidity Cold water fisheries 1,2AB,,2B <10 NTU incr. >10 NTU incr. Sec. 23 (a)

Warm water and nongame fisheries 1,2AB,2B,2C <15 NTU incr. >15 NTU incr. Sec. 23 (b)

Dissolved Oxygen Cold w ater fisheries 
  (early life stages)

1,2AB,2B >8.0 mg/L           
(1 day m ini.)

<8 mg/L               
(1 day m ini.)

Appendix D

Cold water fisheries
   (other life stages)

1,2AB,2B >4.0 mg/L            
(1 day m ini.)

<4.0 mg/L             
(1 day m ini.)

Appendix D

Dissolved Oxygen Warm water fisheries and aquatic
life   (early life stages)

2AB,2B,2C >5.0 mg/L            
(1 day m ini.)

<5.0 mg/L             
(1 day m ini.)

Appendix D

Warm water fisheries and aquatic
life   (other life stages)

2AB,2B,2C >3.0 m g/L
 (1 day mini.)

<3.0 mg/L            
(1 day m ini.)

Appendix D

Am monia Cold water fisheries and aquatic life 1,2 Temp & pH
dependent     
(Appendix C)

Temp & pH
dependent     
(Appendix C)

Sec. 21 (a)

Oil and Grease Fish, wildlife, and aquatic life 1,2,3 < 10 m g/L >10 mg/L Sec. 29

Toxics Fish &  Aquatic 1,2,3 Varied Varied Appendix B
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Table 5.  Narrative Standards for Making Use Support Determinations for Fish and Aquatic Life Use.

PARAMETER CLASS NARRATIVE STANDARD METHODOLOGIES  CITATION

Radioactive
Material

1,2 Not present in the water or sediments in amounts which
could cause harmful accumulations in plant, wildlife,
stock, or aquatic life.

Tissue analysis
Literature review

Sec. 22 c

Settleable   
Solids

1,2 Not present in quantities which could result in
significant degradation of habitat for aquatic life or
adversely affect plant life or wildlife.

Streambed morphology 
Bioassessments
Literature review

Sec. 15

Floating and
Suspended 
Solids

1,2 Not be present in quantities which could result in
significant degradation of habitat for aquatic life or
adversely affect plant life or wildlife.

TSS sampling
Bioassessments
Literature review

Sec. 16

Oil and Grease 1,2 Not be present in amount which would cause the
formation of a visible sheen or visible deposits on the
bottom or shoreline; or cause damage or impairment of
the normal growth, function or reproduction of human,
animal, plant or aquatic life.

Ocular observation
Streambed sampling
Bioassessments
Tissue sampling
Literature review

Sec. 29

Toxic
Materials

1,2 Other than those referenced in Sections 21 (e) and (f),
toxic materials shall not be present in concentrations or
combinations which constitute “pollution”.

Bioassessments
Tissue sampling
Literature review

Sec. 13

Others 1,2 Pollutants not listed in Appendix B or C not exceed
maximum allowable concentrations

Bioassessments
Literature review

Sec. 21c

Temperature 1,2 No change in ambient temp. that is harmful Monitoring  Sec 25a

Biologic 1,2 Free from man caused activities that affects biology Monitoring Sec. 32

/pjb

2-2223-doc
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Figure 1. TMDL Listing Process



 



APPENDIX 5.3.C 
 

NIWQP KENDRICK SELENIUM REMEDIATION STATUS REPORT 



 



                        March 12, 2004 
 

 NIWQP Kendrick Selenium Remediation Status Report 
 

SUMMARY    
 
The purpose of the NIWQP selenium remediation planning activities on the Bureau of 
Reclamation=s Kendrick Project is to reduce or eliminate documented impacts to migratory 
birds, which have resulted from water pollution caused by irrigation drainage.  A detailed study, 
completed in 1990, identified the following four remediation sites: Goose Lake, Illco Pond, 
Rasmus Lee Lake, and Thirty-three Mile Reservoir.  Planning activities to remediate the four 
identified remediation sites have been suspended, and based on current budget projections, it 
appears planning activities may not be re-initiated in the near future and could be terminated.  In 
the absence of future NIWQP planning activities, an ongoing local watershed planning effort 
could address selenium remediation at the four sites.   
 
Although the Goose Lake and Rasmus Lee Lake sites have remained nearly dry for extended 
periods in recent years and bird usage is minimal, it appears the lakes may not remain dry in the 
long term and some impacts to migratory birds may exist.  The area=s precipitation was slightly 
above normal in 2003, and since the lakes partially refilled following moderate precipitation 
events, it appears the potential exists for the lakes to refill to higher levels during wet years.  
Whether this would result in significant impacts to migratory birds would depend on the extent 
and duration of water in the lakes, the re-development of a food supply within the lakes, and 
whether the birds were exposed to selenium during critical nesting periods.  Regardless of future 
remediation actions, an issue exists regarding compensation for habit value lost due to changed 
conditions at these sites. 
  
It appears the potential for impacts to migratory birds may continue to exist at  the Illco Pond 
and Thirty-three Mile Reservoir sites, in the absence of remediation. 
 
BACKGROUND 
 
NIWQP investigations in 1986-87 (Reconnaissance Investigation of Water Quality, Bottom 
Sediment, and Biota Associated with Irrigation Drainage in the Kendrick Reclamtion Project 
Area, Wyoming, 1986-87, Peterson, et al., 1988) identified elevated selenium concentrations in 
water, sediment, and biological samples collected within and adjacent to the Kendrick Project=s 
Casper-Alcova Irrigation District (District) boundaries.  
 
A detailed study, completed in 1990, provided additional information on the extent, severity, 
magnitude, effects, and exposure pathways of selenium associated with irrigation drainage.  The 
study report (Detailed Study of Selenium in Soils, Representative Plants, Water, Bottom 
Sediment, and Biota in the Kendrick Reclamation Project Area, Wyoming, 1988-90, See, et al., 
1992) identifies adverse effects in the form of impaired reproduction and embryonic deformities 
in migratory aquatic birds breeding in the Kendrick Project.  The detailed study also provided 
data essential for the development of a remediation plan for the Kendrick Project.  Four wetland 
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sites were selected for remediation based on adverse effects to migratory aquatic birds 
documented by the study.  These sites include:  Goose Lake, Illco Pond, Rasmus Lee Lake, and 
Thirty-three Mile Reservoir. 
 
REMEDIATION PLANNING EVOLUTION 
 
A variety of circumstances resulted in redirection of planning efforts and delays since 
remediation planning began in 1991.  The primary causes for this have been funding constraints 
and changing site conditions.  Although a  positive aspect of the Kendrick planning effort has 
been the cooperative partnership method utilized for developing, funding and implementing the 
remediation plans, the associated funding mechanism has caused delays.  Also, conditions at 
most of the remediation sites have changed significantly since NIWQP studies and planning 
activities began.  A description of the stages of the remediation planning process, and the 
changes observed at the remediation sites follows. 
 
Initial Planning and Original Preferred Alternative (1991 - 1996) 
 
Remediation planning activities initiated in 1991 included extensive public participation and 
coordination between various federal, state, and local agencies.  These activities were managed 
by a three-member Core Team consisting of representatives of the Bureau of Reclamation 
(Reclamation), the Fish and Wildlife Service (Service), and the Geological Survey (Survey).  
 
Initially, plans included preparation of a combined project planning and National Environmental 
Policy Act (NEPA) document (environmental assessment) for submittal to Congress for 
authorization and funding of the remediation project.  NIWQP planners presumed 
reimbursement of implementation costs associated with remediation would be imposed on the 
District, the principal Kendrick Project beneficiary.   
 
The District submitted a remediation plan to Reclamation in 1994 which was based primarily on 
improving water management and conservation.  The District=s proposed plan was modified by 
an Interdisciplinary Study Team to incorporate additional measures identified as necessary for 
viable remediation.   
 
After evaluating all remediation alternatives, the Core Team selected the modified District plan 
as the preferred alternative that would be implemented as a partnership effort between the 
NIWQP, Reclamation, and the District.  The preferred alternative would not require 
Congressional authorization and funding, and reimbursement by the District as originally 
planned, since funding for most of the remediation would be provided by the District through an 
agreement between the District and the Wyoming Water Development Commission (WWDC).   
 
Reclamation prepared a Memorandum of Understanding (Draft Memorandum of Understanding 
for Remediation of Irrigation Induced Selenium Contamination on the Kendrick Project, 
September 26, 1996) (MOU), with input from the District and WWDC staff, which provided for 
commitments by Reclamation and the District to implement the preferred remediation 
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alternative.  Reclamation submitted the draft MOU to the Department of the Interior=s (DOI) 
Billings, Montana Field Solicitor=s Office in 1996, and then to the District in 1999.  The MOU 
was never finalized due to delays and funding issues. 
 
The original proposed remediation plan included construction of delivery system improvements 
(installing pipelines and lining canals) within the drainage basins of the four remediation sites.  
This would eliminate existing inflows to the sites from leaking open channel laterals, and would 
also create an account of Asaved@ water which could be used for remediation-related purposes. 
 
At Goose Lake and Rasmus Lee Lake, the two largest and most contaminated sites, irrigation 
drainage would be eliminated or significantly reduced and cause the lakes to dry up.  All open 
channel laterals within the basins would be lined or replaced with pipe, and the District would 
provide specific incentives to four irrigators within the basins to either install high efficiency 
sprinkler systems or transfer their water rights to land outside the drainage basins.  The loss of 
wildlife habitat caused by drying up these two lakes would be replaced by the creation of a 
specific quantity of new wetlands at a site(s) within the general vicinity of the Kendrick Project. 
 
At Illco Pond and Thirty-three Mile Reservoir, new pipelines would be installed to convey water 
from delivery system canals to the wetlands to flush and dilute selenium concentrations in water, 
sediment and the food chain to acceptable levels.  Additionally, certain open channel laterals 
would be replaced with pipe, and on-farm irrigation return flows to the wetlands would be 
reduced by increasing irrigation application efficiencies using sprinklers, gated pipe, surge 
valves, etc.  Incentives to install more efficient irrigation systems would be provided through 
existing local, state and federal programs.  The extent of on-farm efficiency improvements would 
be unknown since a specific funding source for this was not identified.  
 
NIWQP would fund all remediation related monitoring and Reclamation would fund the wetland 
replacement component of the remediation plan.  The District would use funds provided by 
WWDC and other sources for all other remediation components (delivery system and on-farm 
improvements and water rights transfers). 
 
Modifications to Preferred Alternative and Remediation Site Conditions (1996 - 2002) 
 
In 1996, Reclamation=s Wyoming Area Office began preparation of the Kendrick Selenium 
Remediation Environmental Assessment NEPA compliance document.  The document=s 
preferred alternative was based on the MOU as discussed above, and remediation site conditions 
documented through field investigations, aerial photography, surveys, etc. which were completed 
in 1993.  Changing conditions at the sites, and other factors, resulted in modifications to the 
original preferred plan during the preparation and review of the document.  A description of the 
remediation sites, and associated changes follows.  
 

Goose Lake is located in a closed drainage basin of approximately 980 acres, of 
which approximately 160 acres are currently irrigated.  It is situated on two 
separately owned parcels of land, and all irrigation drainage into the lake comes 
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from these two property owners= operations and from delivery system 
components.  Prior to the development of irrigation, this lake was ephemeral and 
apparently held water infrequently and for short durations.  During dry conditions 
the basin, or playa, probably provided minimal wildlife habitat value; however, 
during wet conditions the playa could have provided temporary habitat for aquatic 
migratory birds.   

 
Based on surveys and aerial photography performed in 1993, Goose Lake 
provided approximately 117 acres of total wetland habitat and 97 acres of open 
water at that time.  Based on the location of a staff gage apparently used during 
the 1986-87 studies at a position significantly above the 1993 shoreline, it appears 
the lake=s water level was higher in 1986-87 than in 1993.  Due to changes in 
irrigation practices and drought conditions, the lake diminished in size during the 
period 1996-2002, and was essentially dry by mid-summer 2002.  The lake 
partially re-filled the following spring, dried again during the summer of 2003, 
and partially refilled again during the fall of 2003. 

 
In 1996, the irrigation method on a portion of the irrigated lands within the basin 
was converted from flood to sprinkler application, and the water rights for other 
previously irrigated lands were transferred to the Rasmus Lee Lake drainage 
basin.  These improvements, as well as other less tangible changes in irrigation 
management, significantly reduced irrigation losses and waste, and apparently 
contributed to the physical changes observed at Goose Lake since 1996.  

 
During the period 1999 to 2002, the Kendrick Project area experienced below normal 
precipitation, and Goose Lake=s size diminished as discussed above.  Based on specific 
conductance measurements taken during this period, and visual observations, it appears 
bird food sources were depleted as the concentration of dissolved solids became 
extremely elevated.  During 2003, the area=s precipitation was slightly above normal, 
and the lake partially refilled following precipitation events in the spring and fall.  Based 
on this, it appears the potential exists for the lake to refill to higher levels during periods 
of significantly above normal precipitation, and for bird food sources to re-establish 
under lowered dissolved solids conditions.  This could result in significantly higher bird 
use than observed in 2002 and 2003.  However, whether this would result in significant 
impacts to migratory birds would depend on the extent and duration of water in the lake, 
the re-development of a food supply within the lake, and whether the birds were exposed 
to selenium during critical nesting periods. 

 
Rasmus Lee Lake is an off-stream reservoir which was constructed for stock-
watering and irrigation in the early 1900s.  It was originally filled through a 
diversion from a nearby creek, and the diversion was apparently abandoned at 
some time after irrigation development.  Rasmus Lee Lake=s drainage basin is 
approximately 1,060 acres, of which approximately 200 acres are currently 
irrigated.  The lake is located on Bureau of Land Management and privately 
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owned land.  Irrigation drainage which enters the lake is from the operations of 
the two individuals that own the lake, from a third irrigator, and from delivery 
system components.  The pre-irrigation wildlife habitat value provided by the lake 
is unknown, although it is assumed that when the reservoir contained water it 
provided habitat for aquatic migratory birds. 

 
Based on surveys and aerial photography performed in 1993, Rasmus Lee Lake 
provided approximately 157 acres of total wetland habitat and 94 acres of open 
water at that time.  During the period 1993-96, the water level at Rasmus Lee 
Lake was such that it discharged to the outlet channel during the irrigation season. 
 Due to changes in irrigation practices and drought conditions since 1996, the lake 
level has not been high enough to discharge to the outlet channel and it has 
fluctuated seasonally at much lower levels than were observed prior to 1996.  It 
has completely dried up every year during the late summer and fall since 1999, 
but has partially refilled each spring.     

 
In 1995, an open channel irrigation delivery lateral located within the Rasmus Lee 
Lake drainage basin was replaced with a pipeline, and in 1996, the irrigation 
method on a portion of the lands within the basin was converted from flood to 
sprinkler application.  Also, new lands were brought into production in 1996 
under sprinkler irrigation.  These improvements, as well as other less tangible 
changes in irrigation management, significantly reduced irrigation losses and 
waste, and apparently contributed to the physical changes observed at Rasmus 
Lee Lake since 1996.  

 
The above discussion regarding the potential for Goose Lake to refill to a level which 
could result in higher future bird use also applies to Rasmus Lee Lake, for the most part. 

 
Illco Pond is a component of a larger wetland complex that was apparently 
formed as the result of irrigation development adjacent to an abandoned railroad 
alignment which acts as an impoundment dike. The wetland=s drainage basin is 
approximately 1,000 acres, of which approximately 200 acres are currently 
irrigated.  It is situated on land owned by one individual and on a railroad right-
of-way.  Irrigation drainage into the wetland comes from the land owner=s 
operations, from one other irrigator, and from delivery system components.   

 
Based on surveys and aerial photography performed in 1993, Illco Pond provided 
approximately 6 acres of total wetland habitat and 4 acres of open water at that 
time.  It appears the wetland=s size was decreased slightly as a result of nearby 
roadway drainage improvements/repairs performed by local agencies in 1996. 
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In 2000, a portion of the irrigated lands within the Illco Pond drainage basin were 
converted from flood irrigated pasture to flood irrigated crop land.  This included 
contour and furrow improvements which apparently resulted in improved 
irrigation efficiency. 

 
Thirty-three Mile Reservoir is an on-stream reservoir which was constructed prior to 
irrigation development for stock-watering and irrigation purposes.  It is located on the 
South Fork of Casper Creek, which has a drainage basin estimated at approximately 
100,000 acres and approximately 1,000 acres within the basin are currently irrigated.  It 
is situated on land owned by a single individual and irrigation drainage from this 
individual=s operations is a relatively small portion of all irrigation drainage within the 
basin.  Other irrigation drainage into Casper Creek South Fork above the reservoir is 
from numerous on-farm and delivery system sources. 

 
Based on surveys and aerial photography performed in 1993, Thirty-three Mile 
Reservoir provides approximately 72 acres of total wetland habitat and 22 acres 
of open water.  The physical conditions of the reservoir have remained relatively 
unchanged since 1993.  

 
The most significant changes, as discussed above, are those which have occurred at Goose and 
Rasmus Lee Lakes.  As these changes progressed, concerns were identified regarding the 
wetland replacement component of the remediation plan.  A team consisting of Reclamation, 
Service and Wyoming Game and Fish Department (WGFD) representatives was formed in 1996 
to identify potential wetland projects to achieve adequate habitat replacement.  Several potential 
sites have been evaluated, including sites suggested by the District, but a feasible wetland 
replacement site has not been agreed upon.  
 
Although a specific wetland replacement site, replacement size, and water supply has not been 
identified, the Service and WGFD documented site requirements and the Core Team has agreed 
to a replacement quantity Agoal@ strategy using available Reclamation funds.  The site 
requirements are identified in the WGFD Deputy Director=s January 16, 1997 letter to 
Reclamation=s Wyoming Area Manager, and the Agoal@ concept is discussed in the NIWQP 
Manager=s October 31, 2002 memorandum to Reclamation=s Wyoming Area Manager.  Also, 
the Service=s overall position on the wetland replacement issue is documented in their 
Cheyenne, Wyoming Field Supervisor=s September 4, 2001 memorandum to Reclamation=s 
Wyoming Area Manager.   
 
In addition to changed site conditions, the planning process was affected by more direct 
circumstances associated with the proposed primary funding source for the proposed remediation 
plan.  Specifically, the total anticipated funding amount could not be secured within the 
originally planned time frame, and this resulted in delays to the remediation planning process.  
The District received some WWDC funds in 1997 for design of irrigation delivery system 
improvement remediation components, and for water savings and cultural/historical analyses.  
The District also arranged for the Natural Resources Conservation Service to assist with the 
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delivery system design and the water savings analysis.  The District=s cultural/historical 
consultant submitted their analysis to Reclamation in 1997, but design plans and water savings 
analyses results were never formally submitted to Reclamation. 
 
Additional funding by the WWDC was contingent on the implementation of the proposed Platte 
River Basin Habitat Recovery Plan currently being developed under a cooperative agreement 
between the states of Colorado, Nebraska, and Wyoming, and the DOI.  The  ACooperative 
Agreement for Platte River Research and Other Efforts Relating to Endangered Species Habitat 
Along the Central Platte River, Nebraska, July 1997" specifies (Appendix A, Tab 2a, Section 
I.D) that the State of Wyoming will assist the District to address selenium contamination as a 
mitigation component for reduced drought protection which the District would experience under 
the proposed habitat recovery program. 
 
The Draft Environmental Assessment for the Kendrick Selenium Remediation Project addressing 
NEPA compliance at all four remediation sites was completed by Reclamation=s Wyoming Area 
Office, and distributed to the Core Team and Interdisciplinary Team Members for review in 
2000.  Due to staffing constraints, Reclamation=s Wyoming Area Office subsequently requested 
that future drafts of the document be produced by Reclamation=s Denver Technical Service 
Center.   
 
As the potential availability of WWDC funding for remediation became uncertain due to delays 
in the Platte River Cooperative Agreement process, the Service began advocating interim 
remediation measures.  As a result, Reclamation and WWDC approached the District with the 
concept of moving forward with Illco Pond and Thirty-three Mile Reservoir plans to flush and 
dilute selenium concentrations using existing NIWQP funds and District labor.  This would 
require two NEPA compliance documents: one first to cover the Illco Pond and Thirty-three 
Mile Reservoir sites, and then a second later to cover the other two sites.  The District was 
receptive to this proposal, but questioned the level of certainty that the proposed dilution rates 
would achieve satisfactory results. 
 
Further Modifications to Remediation Plan (2002 - 2003) 
 
Based on environmental assessment review comments and the District=s concerns regarding the 
proposed dilution plans for the Illco Pond and Thirty-three Mile Reservoir sites, it was decided 
further water quality data collection and analyses were needed.  Based on these further analyses, 
which were completed in 2002, it was determined the proposed dilution plans were not feasible 
at the Thirty-three Mile Reservoir site.  The Core Team has discussed other alternatives with the 
District, but a feasible option has not been identified.  Alternatives identified include 
permanently draining the reservoir and mitigating its stock-water and wildlife value, periodic 
temporary draining of the reservoir combined with flushing/dilution, and diverting the creek 
around the reservoir combined with flushing/diluting.  
 
Since Goose and Rasmus Lee Lakes have remained nearly dry during the past several years, and 
during refill periods the lakes do not appear to provide significant food sources for aquatic birds, 
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the continued need for remediation has been questioned.  In an attempt to address this, bird 
counts were performed in 2002 and 2003.  The counts indicate minimal usage relative to bird use 
documented during the previous studies.  
 
Since the water quality data collected at Illco Pond in 2001 showed a decrease in selenium 
levels, the District requested additional water, sediment, and biota data be collected to verify 
remediation was still necessary.  This request was approved, and data collection activities were 
completed in September 2003.  Analyses of the water and sediment data indicate no statistically 
significant change from 1988-95 data.  Although the selenium concentrations are lower in biota 
collected in 2003 than in previous years, concentrations in pondweed and aquatic invertebrates 
remain above the dietary threshold for sensitive species of aquatic migratory birds, and common 
carp levels remain above the threshold for adverse effects. 
 
CURRENT STATUS AND LOCAL SELENIUM EFFORTS 
 
In anticipation of possible funding restrictions, the NIWQP Coordinators provided guidance in 
2002 to the Core Team regarding NIWQP remediation priorities and associated work plan 
proposals which effected the Core Team=s remediation planning strategy.  Specifically, ongoing 
remediation construction projects and remediation planning associated with sites with 
endangered species impacts were given highest priority.  Then, in response to greater than 
expected 2003 funding reductions, and based on the established NIWQP priorities, guidance was 
provided which resulted in postponement of most Kendrick Project remediation planning 
activities.  The Core Team has notified the District and WWDC of this, and informed them they 
will be contacted if and when remediation planning is re-initiated.   
 
Based on discussions with WWDC representatives, it appears any funding which becomes 
available to the District for selenium remediation in association with the Platte River 
Cooperative Agreement effort could be used for other purposes in the absence of an NIWQP 
remediation planning effort.  Specifically, it appears the District may have opportunities to 
leverage these funds to implement a watershed management plan being developed as discussed 
below. 
  
Local Selenium Remediation Activities 
 
In 2000, the Wyoming Department of Environmental Quality (WDEQ) included the four 
remediation site wetlands, the North Platte River downstream of the Kendrick Project, and seven 
tributaries and drains within the Kendrick Project in their Clean Water Act Section 303 (d) list of 
impaired water bodies (with selenium identified as the contaminant). 
 
In response to the 303 (d) listing of these water bodies, the Natrona County Soil and Water 
Conservation District applied for and received a grant through the WDEQ to develop a 
watershed management plan to address selenium contamination in the Kendrick Project.  The 
watershed planning committee solicited input on the development of the watershed management 
plan from the District, the Kendrick Core Team, Reclamation and other federal and state 
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agencies.  The Core Team has had minimal involvement in this effort since the proposal stage. 
 
The watershed planning grant application specifically identified the four remediation sites as 
areas not to be covered in the planning effort.  The logic for this being that NIWQP would 
remediate the contamination at these sites.  In the absence of NIWQP activity, the watershed 
planning effort may need to consider the four remediation sites. 
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By Cheryl A. Eddy-Miller, U.S. Geological Survey, and Gary Gerhard, Town of Torrington

A monitoring program for

nitrate in ground water in and

near Torrington, Wyoming was

conducted by the Town of

Torrington from April 1994

through March 1997, and

cooperatively by the Town of

Torrington and the U.S. Geological

Survey from May 1997 through

August 1998. Trends in nitrate

concentrations were determined

for the period of time covered by

both monitoring programs. A

significant trend was detected at

34 of the 72 sites. Twenty-six sites

had nitrate concentrations that

were increasing, and eight sites

had nitrate concentrations that

were decreasing. Nitrogen isotope

data were also collected at selected

sites. These data indicate that the

source of nitrate in ground water

in and around Torrington is

probably not from human or

animal waste, but rather organic

soil nitrogen, or ammonium or

nitrate fertilizer.

During 1986, personnel
analyzing results of routine
sampling of Torrington's water-
supply wells noticed increased
concentrations of nitrate in
samples from several of these
wells. In spring 1988, samples
from several of the water-supply
wells had large increases in nitrate
concentrations. Water from two
wells had nitrate concentrations in
excess of 10 mg/L as N (milligrams

per liter as nitrogen) (Town of
Torrington, 1997), the Maximum
Contaminant Level (MCL) for
drinking water established by the
U.S. Environmental Protection
Agency (USEPA) (1996). In
response to the high
concentrations of nitrate in the
water-supply wells, the Town of
Torrington initiated a monitoring
program in April 1994 to obtain
baseline nitrate data for ground
water in the Torrington Wellhead
Protection Area (WHP). Sampling
was conducted by the Town of
Torrington from April 1994
through March 1997, and
cooperatively by the town and the
U.S. Geological Survey (USGS)
from May 1997 through August
1998. The baseline data were to be
used to describe the source and
extent of nitrate in ground water in
and near Torrington, as well as
provide initial data for trend
analyses. Nitrate concentrations
greater than 3 mg/L as N generally
are an indicator that human
activities (anthropogenic) are
contributing to the nitrate
concentrations (Madison and
Brunett, 1985).

Town of Torrington, Wyoming

Results of Nitrate Sampling in the Torrington,
Wyoming, Wellhead Protection Area, 1994-98

U.S. Department of the Interior
U.S. Geological Survey

Water-Resources Investigations Report 99-4164
Cheyenne, Wyoming, 1999
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The Town of Torrington is
located in east-central Wyoming,
about 10 miles from the Nebraska
State line. The North Platte River
flows through the southern part of
Torrington, and several irrigation
canals deliver water to the local
area. The land use in the study
area is both urban and agricultural.
Primary crops grown are corn,
sugar beets, dry beans, hay, and
small grains. Large-scale irrigation
has been in operation since the
early 1900s (Rapp and others,
1957). The average daily
temperature during the coldest
month, January, is 25.3 °F; the
average daily temperature during
the warmest month, July, is 72.6 °F
(Martner, 1986). The average
yearly precipitation is 13.05 inches,
of which more than one-third falls
during the months of May and
June (Martner, 1986).

The surficial geology of the area
in and around Torrington is
primarily unconsolidated deposits
of Quaternary age. These deposits
generally are composed of sand
and gravel and are as much as 200
feet thick. These deposits are

underlain by the Brule Formation
of Tertiary age (Rapp and others,
1957).

Wells drilled into the
unconsolidated deposits typically
yield significant quantities of water
(up to 3,500 gallons per minute)
(Rapp and others, 1957). The
deposits are hydraulically
connected to the North Platte
River in most places. The eight
wells that currently supply water to
the town are completed in these
deposits. During 1995, the average
daily pumping rate from the system
(any or all of the 8 wells) in the
wintertime was 1.5 million gallons
per day. Maximum usage during
the summer was 6.9 million gallons
per day.

The monitoring program used
newly installed monitoring wells
located in and around the town, as
well as existing domestic and
municipal wells (figure 1).
Additionally, two sites on the
North Platte River were sampled
because the river can either receive
or discharge water to the local
ground-water system, depending
on the time of the year (Parks,
1991). Monthly samples were
collected by the town from April
1994 through March 1997. In May
1997, the USGS began sampling
the monitoring and domestic wells
and the two North Platte River
sites. Monthly sampling continued
through August 1997. Duplicate
samples were collected
concurrently by the USGS from a
different set of 10 wells during
May, June, and July 1997 to
determine if the laboratory
analyses used by the Town and the
USGS were equivalent. It was
determined that the data collected

by the town and the USGS were
not statistically different.
Therefore, the data collected by
the town and the data collected by
the USGS were analyzed as one
data set. In August 1997, the
number of sampling sites was
reduced from 72 to 52. The 52
sites were sampled quarterly until
the program ended in August 1998.

The assistance of many people
during the project has been
invaluable. In particular, the
authors wish to thank John Tucker,
Phil Zerwas, and Charlene
Stephenson (from the Town of
Torrington), the employees of the
Torrington Water Department, and
John R. Elliott and Wilfrid J.
Sadler of the USGS.

Samples collected from the 72
ground- and surface-water sites in
the monitoring program had a
wide range of nitrate
concentrations (table 1). The
lowest concentration of nitrate was
a sample from the North Platte

Methods of Data Collection
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Number of

nitrate samples

collected
Minimum Minimum

Nitrate concentration

(mg/L as N)

Nitrate concentration

(mg/L as N)

Maximum MaximumAverage Average

Table 1. Well information and summary statistics for ground- and surface-water samples collected in the Torrington area,

April 1994 through August 1998.

[mg/L as N, in milligrams per liter as nitrogen; N/A, not applicable; LR, less than analytical reporting limit (<0.05 mg/L as N);

number in parentheses is the Torrington municipal well number]

45(12)

46(7)

48(5)

58(9)

57(15)

74(4)

75(3)

76(13)



River (site 38) with a
concentration of <0.05 mg/L as N
(the analytical reporting limit for
this constituent). The highest
concentration of nitrate (140 mg/L
as N) was from a sample collected
at well 49. Twenty-two of the 72
sites had average concentrations of
nitrate greater than the MCL of 10
mg/L as N during the sampling
period. Forty-seven of the 72 sites
had at least one sample that
exceeded the MCL during the
period of sampling. The MCL is
applicable only to publicly supplied
water, however, it provides a
reference to judge the acceptability
of water from all wells sampled in
this study for drinking. A
complete set of the data collected
between April 1994 and March
1997 is published in the Final
Report submitted by the Town of
Torrington to the Wyoming
Department of Environmental
Quality (Town of Torrington,
1997). Data collected by the
USGS during this program are
published in Mason and Green
(1998) and Mason and others
(1999).

Statistical analyses were
performed on the data for each
well using the seasonal Kendall
test to determine if a statistically
significant trend exists in the data
(Helsel and Hirsch, 1995, p. 327).
The seasonal Kendall test was
chosen as the method for trend
analysis because other statistical
tests (Town of Torrington, 1997)
indicated that the nitrate
concentrations in selected wells
had a seasonal pattern. The
seasonal pattern was not the same
in different wells. The seasonal
Kendall test accounts for seasonal
patterns by comparing data
collected in different years only
within a given month or season; for
example, data collected in
February are compared only to
data collected in February in other
years.

All monitoring wells, all but one
domestic well, and the two river
sites were sampled monthly for 3½
years and then sampled quarterly
for 1 year. The seasonal Kendall
test was performed using a
quarterly time frame (data from
February, May, August, and
November) from May 1994

through August 1998, according to
methods described in Helsel and
Hirsch (1995, p. 339).

Eight municipal wells and one
domestic well were sampled
monthly for 3 years, after which
sampling at these sites for this
monitoring program was
discontinued. The seasonal
Kendall test was performed on
monthly data collected from April
1994 through March 1997.

A statistical trend analysis
provides an evaluation of whether
concentrations are increasing
(upward trending) or decreasing
(downward trending) over time.
The seasonal Kendall trend
analysis indicated a trend in nitrate
concentrations (significant at a
confidence level greater than 90
percent) at 34 of the 72 sites.
Twenty-six sites had nitrate
concentrations that were

NITRATE TRENDS
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45(12)

46(7)

48(5)

58(9)

57(15)

74(4)

75(3)

76(13)

34

34

34

34

34

32

32

NT(0.7)

NT(0.4)

NT(0.9)

NT(0.5)

NT(0.1)

UT(0.07)

UT(0.05)

UT(0.05)

14

Site

number

Number of

samples used

in trend test

Results of

trend test

(p value)

Table 2. Results of trend analysis for

Torrington municipal wells, April 1994

through March 1997.

[Number in parentheses is Torrington

municipal well number. NT indicates

no trend; indicates downward trend;

indicates upward trend. A trend is

identified if the confidence level is

greater than 90 percent. A p-value

indicates how likely it is that the trend

actually exists. The lower a p-value, the

more confident one can be that the trend

exists. For more discussion, see text.]

DT

UT



increasing and 8 sites had nitrate
concentrations that were
decreasing (indicated by color-
codes in figure 1 and tables 2 and
3). The confidence level indicates
the probability that the trend

indicated is an actual trend in the
data, rather than an artifact of the
random nature of environmental
data. A p-value (tables 2 and 3)
can be used to calculate the
confidence level of a particular

test. To calculate the confidence
level, subtract the p-value from 1,
and then multiply by 100. A p-
value of 0.04 (well 13a)
corresponds to a confidence level
of 96 percent. The lower the p-
value, the more confidence there is
in the existence trend. A longer
period of record is preferable to
determine a long-term trend. The
trends in nitrate concentrations
indicated in this study, may or may
not be confirmed if the trend
analyses were performed on nitrate
data sets covering a longer time
period. Results of the trend
analyses, including the p-values are
shown in tables 2 and 3. Wells
that had a statistically significant
trend (a confidence level greater
than 90 percent) are shown in
color.

Most elements occur naturally
as mixtures of two or more
isotopes. All isotopes of an
element exhibit the same chemical
properties; however, different
chemical, physical, or biological
processes can influence how much
of each isotope (referred to as the
isotopic ratio) is present in a
particular sample (Hem, 1985).
The relative abundance of the
nitrogen isotopes can be expressed
as a deviation from a standard
using a quantity symbolized by

N . The N can be used in
many circumstances to determine
the source of nitrate in ground
water (Nimick and Thamke, 1998).
Animal and human wastes
generally have the highest N
(expressed in per mil values), from
about +9 to about +22 (Nimick
and Thamke, 1998). Nitrogen that
comes from organic soil nitrogen
has a lower N value, about +4
to about +9. The lowest N

d d

d

d

d

15 15

15

15

15

NO3 NO3

NO3

NO3

NO3

NITROGEN ISOTOPE DATA

6

Table 3. Results of trend analysis for domestic and monitoring wells and river

sites sampled in the Torrington area, April 1994 through August 1998.

[NT indicates no trend; indicates downward trend; indicates upward trend.

A trend is identified if the confidence level is greater than 90 percent. A p-value indicates

how likely it is that the trend actually exists. The lower a p-value, the more confident one

can be that the trend exists. For more discussion, see text.]

DT UT

Domestic wells Monitoring wells--Continued.

03 14 NT(0.3)

NT(0.3)

NT(0.5)

NT(0.4)

NT(0.3)

NT(0.2)

NT(0.2)

NT(0.1)

NT(0.3)

NT(0.2)

NT(0.2)

NT(0.2)

NT(0.2)

NT(0.6)

NT(0.8)

NT(0.8)

NT(0.2)

07 14

09 14

12 18

13a 18 DT(0.04)

UT(0.05)

UT(0.04)

UT(0.07)

DT(0.03)

DT(0.02)

UT(0.07)

UT(0.04)

UT(0.02)

14 18

15 17

16 341

17 18

18 18

18

18

18

18

18

18

18

18

18

18

18

18

18

18

18

18

17

16

16

19

20

21

22

23

29

31 14

1433

34

35

36

55

65

77 13

Monitoring wells

01

02

04

05

08

10

13

20a

24

NT(0.7)

NT(0.2)

NT(1)

UT(0.07)

UT(0.07)

18

18

18

18

14

14

13

41

42

43

44

47

49

50

Site

number

Site

number

Number of

samples used

in trend test

Number of

samples used

in trend test

Results of

trend test

(p value)

Results of

trend test

(p value)

17

NT(0.6)

NT(0.6)

NT(0.2)

NT(0.3)

18

18

18

18

14

26

27

30

32

37

39

40

17

17

UT(0.07)

DT(0.02)

18

18

64 18

66 17

67 16

68 17

UT(0.04)

69 17

UT(0.05)

DT(0.05)

70 17

71 17

72

38

13

18

73

60

13

18

River sites

53

51

UT(0.02)

18

18

18

18

54

56

61

62

NT(0.7)

NT(0.7)

NT(0.2)

NT(0.2)

NT(0.2)

NT(0.4)

NT(0.4)

NT(0.4)

NT(0.3)

1Trend analysis was performed on monthly
values, from April 1994 to March 1997.

UT(<0.01)

UT(<0.01)

UT(<0.01)

UT(<0.01)

UT(<0.01)

UT(<0.01)

UT(<0.01)

UT(<0.01)

UT(<0.01)

UT(<0.01)

UT(<0.01)

DT(<0.01)

DT(<0.01)

DT(<0.01)



comes from nitrogen whose source
is ammonium (about -4 to about
+2) or nitrate fertilizers (about 0
to about +6) (Nimick and
Thamke, 1998), such as those used
on croplands or lawns.

In an effort to determine the
source of nitrate in the ground
water in and around Torrington,
samples were collected at 12 sites
during two separate sampling
events and analyzed for N

Five of the monitoring
wells sampled in February 1995
were downgradient of areas having
numerous septic tank disposal
systems (Town of Torrington,
1997). Monitoring well 70, also
sampled in February 1995, was
located downgradient from an
irrigated farm. The six samples
collected in July 1996 were from
wells located in the terrace along a
bedrock ridge north of town. Five
samples were from domestic wells,
and one was from a monitoring
well (Town of Torrington, 1997).
All N values indicated (table

4) that the source of most of the
nitrogen in the ground water in
and around Torrington is probably

organic soil nitrogen, or
ammonium or nitrate fertilizer,
not from human or animal waste.

Because of the problem of high
nitrate concentrations in samples
collected from municipal wells,
the municipal well field for the
Town of Torrington is being
relocated to an area where the
concentrations of nitrate in the
ground water are lower than the
MCL. Because of this move, the
existing monitoring program was
terminated, and a water quality
monitoring program for the new

well field is being evaluated.

Data collected during a
monitoring program from April
1994 through August 1998
indicated nitrate to be widespread
in the ground water in and near
Torrington, Wyoming. Twenty-two
of the 72 sites sampled had an
average concentration of nitrate
greater than the MCL of 10 mg/L
as N during the sampling period.
At least one sample from 47 of the
72 sites exceeded the MCL during
the period of sampling.

Analyses indicated a statistically
significant trend at a confidence
level greater than 90 percent at 34
of the 72 sites. Twenty-six sites had
increasing concentrations and 8
sites had decreasing
concentrations.

Nitrogen isotope data were
used to help determine the source
of the nitrate in the ground water.
The data indicate that the source
of most of the nitrate in the ground
water in and around Torrington is
probably not from human or
animal waste, but rather organic
soil nitrogen, or ammonium or
nitrate fertilizer.

d

d

15

15

NO3

NO3

(table 4).
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73
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+3.8

+3.1
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+2.4
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N

(per mil)
NO3
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Table 4. Nitrogen isotope values for

selected wells in the Torrington area.
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through hydrologic systems, which 50 percent of the Nation's population.  
supply water for both humans and Concern about pesticides in ground 

Synthetic organic pesticides are used 
natural ecosystems.  Water is one of the water is especially acute in rural 

to control weeds, insects, and other 
primary ways pesticides are transported agricultural areas where over 95 percent 

organisms in a wide variety of agricul-
from an application area to other of the population relies upon ground 

tural and nonagricultural settings.  The 
locations in the environment (fig. 1)   water for their drinking water (Solley 

use of pesticides has helped to make the 
(Barbash and Resek, 1996). and others, 1998), although application 

United States the world's largest 
rates and the variety of pesticides used 

producer of food (Barbash and Resek, 
Pesticide contamination of ground may be greater in urban areas.

1996).  Pesticide use, however, has also 
water is a national issue because of the 

been accompanied by concerns about 
widespread use of pesticides, the 

potential adverse effects on the environ-
expense and difficulty of remediating 

ment and human health.  A potential 
ground water, and the fact that ground 

pathway for the transport of pesticides is 
water is used for drinking water by about 

The Ground-water and Pesticide 
Strategy Committee (GPSC) has 
developed the generic State Management 
Plan for Pesticides in Ground Water for 
the State of Wyoming (SMP) (Wyoming 
Ground-water and Pesticides Strategy 
Committee, 1999).  The SMP is required 
by the U.S. Environmental Protection 
Agency (EPA) in order for organizations 
and individuals to continue using certain 
pesticides in Wyoming.  The SMP 
includes information relating to organi-
zations and individuals involved with the 
implementation of the SMP, methods of 
preventing ground-water contamination, 
ground-water monitoring, and what the 
responses will be if pesticides are 
detected in ground water.

One critical part of the SMP is 
ground-water monitoring. The 

two 
phases. The first phase involves baseline 
monitoring, which is an initial survey of 
pesticides in a county's ground water. 
The second phase is problem identifica-
tion monitoring, which is used to gather 
more information about the ground water

ground-
water monitoring program has 

In 1991, members of local, State, and Federal governments, as well as industry and interest groups, formed the 
Ground-water and Pesticide Strategy Committee to prepare the State of Wyoming's generic Management Plan for 
Pesticides in Ground Water.  Part of this management plan is to sample and analyze Wyoming's ground water for 
pesticides.  In 1995, the U.S. Geological Survey, in cooperation with the Ground-water and Pesticide Strategy 
Committee, began statewide implementation of the sampling component of the State of Wyoming's generic 
Management Plan for Pesticides in Ground Water.  In 1998, baseline monitoring began in Fremont County.

PESTICIDES IN GROUND WATER

WYOMING'S PESTICIDE
MANAGEMENT PLAN

Pesticides in Ground Water - Fremont County, Wyoming, 1998-99

In cooperation with the Wyoming Department of Agriculture (WDA),
the Wyoming Department of Environmental Quality (WDEQ), and
the Fremont County Weed and Pest District

Wyoming Department of
Agriculture (WDA)

Wyoming Department of
Environmental Quality (WDEQ),
Water Quality Division

U.S. Department of the Interior
U.S. Geological Survey

USGS Fact Sheet 035-00 
March 2000
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Figure 1.  Pathways of pesticide movement in the hydrologic cycle (modified from
Barbash and Resek, 1996).



near wells with significant pesticide the amount of pesticides sold within the difenzoquat and metsulfuron because 
detections. county in 1991 (Wyoming Ground-water analytical methods were not available for 

and Pesticides Strategy Committee, their analysis.
Baseline monitoring is prioritized by 1999).

a county rank and the vulnerability of the The goal of the sampling program is 
county's ground water to pesticides. A ground-water vulnerability map to collect ground-water samples for 
During the development of the SMP, the was prepared for the uppermost or pesticide analyses in all 23 Wyoming 
GPSC evaluated each county in shallowest aquifer by the University of counties.  The ground-water sampling 
Wyoming to determine the potential Wyoming Spatial Data and Visualization part of the SMP began in Goshen County 
vulnerability of the county's ground Center (SDVC). A Geographic Infor- in 1995.  Sampling in Park and Washakie 
water to pesticides. Each county was mation System was used to overlay Counties was conducted in 1997, and 
ranked based on the extent of cropland seven coverages describing hydro- completed by 1998.  In August 1998, 
and urban areas in the county, as well as geology and land use.  The map pro- sampling began in Fremont, Lincoln, and 

duced was used to assist in the selection Laramie Counties.  The sampling for 
of monitoring sites in each county. The these three counties was completed in 
monitoring focuses on areas where the May 1999.
ground water is most vulnerable.

The GPSC selected 18 pesticides 
(focal pesticides) and 2 degradation 
products to be sampled as part of the 

The ground water in Fremont County SMP (table 1). An additional 66 pes- 
was ranked the fourth most vulnerable to ticides and degradation products are 
pesticide contamination in Wyoming.  included in the U.S. Geological Survey 
The vulnerability map for Fremont analytical protocol, resulting in possible 
County (fig. 2) was created by the SDVC detections of non-focal pesticides. 
(Hammerlink and Arneson, 1998).  Ground water from all wells in the 
Shallow alluvial and terrace deposits baseline monitoring program was 
were identified as the most vulnerable analyzed for the pesticides listed in    
areas in the county.table 1, with the exception of 

GROUND-WATER MONITORING
IN FREMONT COUNTY

Focal pesticides detected in Fremont County ground water

Non-focal pesticides detected in Fremont County ground water

Focal pesticides not detected in Fremont County ground water

Focal pesticides not analyzed in Fremont County ground water (no method of analysis available)

Atrazine Aatrex

Picloram

Simazine

Tordon

Princep

Prometon Pramitol 10/40 0.1 0.04
5
100

Selective herbicide

Selective herbicide

Systemic herbicide

Selective herbicide

Herbicide

Non-selective herbicide

Selective herbicide

Tebuthiuron Spike

DCPA Dacthal

Hexazinone Velpar

Table 1. Baseline monitoring for pesticides in Fremont County, 1998-99.

[mg/L, micrograms per liter; trace indicates pesticide detected, but at a concentration too small to quantify]

17/40

2/40

2/38

0.03 0.01 3

4/40

5/40

8/40

0.02

0.001

0.05

0.005

0.01

0.03

0.002

2

0.01

0.08

0.7

trace trace

0.8

0.006

0.04

0.5

500

4

5
500

5
200

4
16

2,4-D
Alachlor

Clopyralid
CyanazineBromacil

Dicamba
Metolachlor

Metribuzin
Telone5

Aldicarb Sulfone
Aldicarb

Difenzoquat               Metsulfuron

5
Aldicarb Sulfoxide

1
Meister, R.T., 1996

2
Each of the 20 wells were sampled twice.

3
EPA Maximum Contaminant Level unless otherwise noted (EPA, 1996).

4
WDEQ Drinking Water Equivalent Level (WDEQ, 1993).

5
EPA Lifetime Health Advisory Level (EPA, 1996).

6
Degradation product of Aldicarb.

Pesticide
Pesticide

trade name

Number of
detections/
number of

2samples1
Pesticide action

Laboratory
minimum

reporting limit
(mg/L)

Maximum
concentration

(mg/L)

Average
concentration
of detections

(mg/L)

Safe drinking
3

water standard 
(mg/L)



Twenty sites were selected for pesticide was detected, but at a concen-
baseline monitoring in Fremont County tration too small to quantify.
(fig. 3).  All wells were located in the  
most vulnerable areas (shown as red or The most commonly detected 
yellow in fig. 2).  The wells were pesticide in Fremont County was 
inspected and selected with the assis- atrazine.  Atrazine was also the most 
tance of the Fremont County Weed and commonly detected pesticide in Goshen, 
Pest District.  All sites were sampled Park, Washakie, and Laramie Counties.  governments to help understand 
twice, late summer 1998 and spring Atrazine is an agricultural herbicide current conditions.  Results of the 
1999.  These time periods were selected typically used for weed control in corn Fremont County sampling can be found 
to correspond with the shallowest or and other crops (Farm Chemicals in Mason and others, 1999, and Swanson 
deepest water-table conditions. Handbook, 1996). and others, 2000. Results of all analyses, 

 including sampling of all counties to 
Six of the 18 focal pesticides and      The second most commonly detected date, are available from the U.S. 

1 non-focal pesticide were detected in pesticide in Fremont County was Geological Survey in Cheyenne.
Fremont County (table 1).  At least one prometon.  Prometon is the active 
pesticide was detected in 13 of the 20 ingredient in Pramitol.  Prometon is a 
wells sampled in Fremont County.  All general use pesticide and its detection is 
detected concentrations of pesticides typically associated with urban land use 
were less than the drinking water (Barbash and others, 1999).   Picloram 
standards (U.S. Environmental Protec- was the pesticide detected at the highest 
tion Agency, 1996; WDEQ, 1993).  The concentration in Fremont County ground 
laboratory minimum reporting limit is water at 2 micrograms per liter (parts per 
the lowest concentration at which the billion).  Picloram is the active ingredi-
pesticide can be quantified.  Forty-four ent in Tordon, an herbicide, and is one of 
percent of the detections were trace the most commonly used pesticides in 
quantities.  A trace quantity indicates the Wyoming.

The sampling results have been given 
to local groups interested in pesticides in 
ground water in Fremont County.  The 
information can be used by citizens and 
local 
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Figure 2.  Vulnerabiity of Fremont County ground water to pesticide contamination (from Hammerlink and Arneson, 1998).

Base modified from U.S. Geological
Survey State base map, 1980
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Figure 3.  Location of wells sampled in Fremont County, and notation of pesticide detection in each well.

Base modified from U.S. Geological
Survey State base map, 1980
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WYOMING'S PESTICIDE

MANAGEMENT PLAN

Synthetic organic pesticides
are used to control weeds, insects,
and other organisms in a wide
variety of agricultural and nonagri-
cultural settings. The use of
pesticides has helped to make the
United States the largest producer
of food in the world and has
provided other benefits, but the
use has also been accompanied by

concerns about their potential
adverse effects on the environment
and human health. A potential
pathway for adverse effects of
pesticides is through hydrologic
systems, which supply water for
both humans and natural ecosys-
tems. Water is one of the primary
ways pesticides are transported
from an application area to other
locations in the environment
(fig. 1).

Pesticide contamination of
ground water is a national issue
because ground water is used for
drinking water by about 50 percent
of the Nation's population.
Concern about pesticides in
ground water is especially acute in
rural agricultural areas where over
95 percent of the population relies
upon ground water for drinking
water.

In 1991, the Ground-water and
Pesticide Strategy Committee
(GPSC) began developing the
generic State Management Plan
for Pesticides in Ground Water for
the State of Wyoming. The SMP
will be required by the U.S.
Environmental Protection Agency
(EPA) in order for individuals to
continue using certain pesticides in
Wyoming. The SMP includes
information relating to agencies
and individuals involved with the
implementation of the SMP,
ground-water monitoring, methods
of preventing ground-water
contamination, and what the
responses will be to detections of
pesticides in ground water.

Pesticides in Ground Water - Goshen County, Wyoming, 1995

In cooperation with the Wyoming Department of Agriculture (WDA)
and the Wyoming Department of Environmental Quality (WDEQ)

Wyoming Department of

Agriculture (WDA)

Wyoming Department of

Environmental Quality (WDEQ),

Water Quality Division

U.S. Department of the Interior
U.S. Geological Survey

USGS Fact Sheet 065-98
May 1998

In 1991, members of local, State, and Federal governments, as well as industry and interest groups
formed the Ground-water and Pesticide Strategy Committee to prepare the State of Wyoming's generic
Management Plan for Pesticides in Ground Water (SMP). Part of this management plan is to sample
and analyze Wyoming's ground water for pesticides. In 1995, the U.S. Geological Survey, in cooperation
with the Ground-water and Pesticide Strategy Committee, began implementation of the SMP by sam-
pling wells in Goshen County, Wyoming.
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GROUND-WATER MONITORING

IN GOSHEN COUNTY

One critical part of the SMP is
ground-water monitoring. The
ground-water sampling program
has two phases. The first phase
involves baseline monitoring,
which is an initial survey of the
pesticides found in a county's
ground water. The second phase is
problem identification monitoring,
which is used to gather more
information about the ground
water near wells with significant
pesticide detections.

Baseline monitoring is directed
by a county rank and the vulnera-
bility of the ground water to
pesticides. During the develop-
ment of the SMP, the GPSC
evaluated each county in Wyoming
to determine the potential vulnera-
bility of the county's ground water
to pesticides. Each county was
ranked based on the extent of
cropland and urban areas in the
county, as well as the amount of
pesticides sold within the county
in 1991.

A ground-water vulnerability
map, a summation of seven maps
describing the hydrogeology and

land use, is used to assist in the
selection of monitoring sites in
each county. The monitoring
focuses on areas where the ground
water is most vulnerable.

The GPSC selected 18
pesticides of focus and 2 degrada-
tion products to be sampled as part
of the SMP (table 1). Ground
water from all wells in the baseline
monitoring program were analyzed

for the pesticides listed in table 1,
with the exception of Difenzoquat
and Metsulfuron.

The ground-water sampling
part of the SMP began in 1995.
The goal of the sampling program
is to collect ground-water samples
for pesticide analyses in all 23
Wyoming counties. Although the

Pesticide

Number

detected/

Number

sampled

Minimum

reporting

limit

( g/L)m

Maximum

concentration

( g/L)m

Average

detection

( g/L)m

Wyoming

Ground-water

Quality Standard

( g/L)m

Atrazine 29/50 0.05 0.90 0.15 3

Cyanazine 2/48 0.200 0.130 0.07 0.9

Hexazinone 2/50 0.05 0.05 0.05 1,065

Simazine 4/50 0.058 0.020 0.014 4

Diazinon 1/48 0.008 0.016 0.016 NE

Prometon 13/50 0.058 0.400 0.24 NE

Alachlor

1

2

Degradation of product of Aldicarb.

No method of analysis available.

Aldicarb Aldicarb Sulfone1 Aldicarb Sulfoxide1 Bromacil Clopylarid

2,4-D DCPA Dicamba Difenzoquat2 Metolachlor Metribuzin

PicloramMetsulfuron2 Tebuthiuron Telone

Table 1. Baseline monitoring for pesticides in Goshen County, 1995.

[ g/L, micrograms per liter; NE, not established]m



vulnerability of ground water in
Goshen County was ranked third
in the State, the county was chosen
as the first county to monitor
because the ground-water vulnera-
bility map had been completed.
The map for Goshen County (fig.
was created by the Wyoming Water
Research Center. The shallow
alluvial aquifers were identified as
the most vulnerable to pesticide
contamination in Goshen County.

Twenty-five sites were selected
for sampling in Goshen County as
part of the baseline monitoring
program. All wells were selected
in areas with the two most vulnera-
ble rankings (areas in red and
yellow). The wells were inspected
and selected with assistance from
the three Goshen County
Conservation Districts. All sites
were sampled twice during 1995, in
the spring and late summer. These
two time periods corresponded to
low and high water-table
conditions.

All levels of pesticides detected
in Goshen County wells (table 1)
were less than half the safe
drinking water standard or its
equivalent established by the
Wyoming Department of
Environmental Quality for munici-
pal supplies (Wyoming
Department of Environmental
Quality, 1993). Although these
standards do not apply to private
domestic wells, they do provide a
reference as to the acceptable
amount of chemicals in drinking
water. At least one pesticide was
detected in samples from 18 of the
25 wells sampled in Goshen
County during 1995 (fig. 3). More
than 50 percent of the detections
were trace quantities. A trace
quantity indicates the pesticide was
detected, but at a level too small to
quantify. Atrazine was the most
commonly detected pesticide,
detected in 29 samples from 15 of
the 25 wells.

The sampling results have been
presented to local Conservation
Districts interested in pesticides in
ground water in Goshen County.
The information can be used by
citizens and local government to
help understand current
conditions.

Additional sampling (problem
identification monitoring) was
completed in the spring and late
summer of 1996 in Goshen
County. The data collected during
the 1996 sampling showed similar
pesticide levels. Baseline
sampling in Washakie and Park
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Counties began in 1997. Results of
these analyses are available from
the U.S Geological Survey in
Cheyenne, or the Wyoming Water
Research Center in Laramie.

The use of trade, product, industry, or
firm names is for descriptive purposes
only and does not imply endorsement
by the U.S. Government.

Wyoming Department of Environ-
mental Quality, 1993, Water quality
rules and regulations, chapter VIII,
State of Wyoming, 13 p.

U.S. Geological Survey, 1995,
Pesticides in ground water: U.S.
Geological Survey Fact Sheet
FS-244-95, 4 p.
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through hydrologic systems, which 50 percent of the Nation's population.  
supply water for both humans and Concern about pesticides in ground 

Synthetic organic pesticides are used 
natural ecosystems.  Water is one of the water is especially acute in rural 

to control weeds, insects, and other 
primary ways pesticides are transported agricultural areas where over 95 percent 

organisms in a wide variety of agricul-
from an application area to other of the population relies upon ground 

tural and nonagricultural settings.  The 
locations in the environment (fig. 1)   water for their drinking water (Solley 

use of pesticides has helped to make the 
(Barbash and Resek, 1996). and others, 1998), although application 

United States the world's largest 
rates and the variety of pesticides used 

producer of food (Barbash and Resek, 
Pesticide contamination of ground may be greater in urban areas.

1996).  Pesticide use, however, has also 
water is a national issue because of the 

been accompanied by concerns about 
widespread use of pesticides, the 

potential adverse effects on the environ-
expense and difficulty of remediating 

ment and human health.  A potential 
ground water, and the fact that ground 

pathway for the transport of pesticides is 
water is used for drinking water by about 

The Ground-water and Pesticide 
Strategy Committee (GPSC) has 
developed the generic State Management 
Plan for Pesticides in Ground Water for 
the State of Wyoming (SMP) (Wyoming 
Ground-water and Pesticides Strategy 
Committee, 1999).  The SMP is required 
by the U.S. Environmental Protection 
Agency (EPA) in order for individuals 
and organizations to continue using 
certain pesticides in Wyoming.  The 
SMP includes information relating to 
individuals and organizations involved 
with the implementation of the SMP, 
methods of preventing ground-water 
contamination, ground-water monitoring, 
and what the responses will be if 
pesticides are detected in ground water.

One critical part of the SMP is 

two 
phases. The first phase involves baseline 
monitoring, which is an initial survey of 
pesticides in a county's ground water. 
The second phase is problem identifica-
tion monitoring, which is used to gather 
more information about the ground water

ground-water monitoring. The ground-
water monitoring program has 

In 1991, members of local, State, and Federal governments, as well as industry and interest groups, formed the 
Ground-water and Pesticide Strategy Committee to prepare the State of Wyoming's generic Management Plan for 
Pesticides in Ground Water.  Part of this management plan is to sample and analyze Wyoming's ground water for 
pesticides.  In 1995, the U.S. Geological Survey, in cooperation with the Ground-water and Pesticide Strategy 
Committee, began statewide implementation of the sampling component of the State of Wyoming's generic 
Management Plan for Pesticides in Ground Water.   In 1998, baseline monitoring began in Laramie County.

PESTICIDES IN GROUND WATER

WYOMING'S PESTICIDE
MANAGEMENT PLAN

In cooperation with the Wyoming Department of Agriculture (WDA),
the Wyoming Department of Environmental Quality (WDEQ),
and the Laramie County Conservation District

Wyoming Department of
Agriculture (WDA)

Wyoming Department of
Environmental Quality (WDEQ),
Water Quality Division

U.S. Department of the Interior
U.S. Geological Survey

USGS Fact Sheet 034-00
March 2000

Pesticides in Ground Water - Laramie County, Wyoming, 1998-99
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Figure 1.  Pathways of pesticide movement in the hydrologic cycle (modified from
Barbash and Resek, 1996).



near wells with significant pesticide Center (SDVC). A Geographic 
detections. Information System was used to overlay 

seven coverages describing hydro- 
Baseline monitoring is prioritized by geology and land use.  The map pro- 

a county rank and the vulnerability of the duced was used to assist in the selection 
county's ground water to pesticides. of monitoring sites in each county. The 
During the development of the SMP, the monitoring focuses on areas where the 
GPSC evaluated each county in ground water is most vulnerable.
Wyoming to determine the potential 
vulnerability of the county's ground The GPSC selected 18 pesticides 
water to pesticides. Each county was (focal pesticides) and 2 degradation 
ranked based on the extent of cropland products to be sampled as part of the 
and urban areas in the county, as well as SMP (table 1). An additional 66 pes- 
the amount of pesticides sold within the ticides and degradation products are 
county in 1991 (Wyoming Ground-water included in the U.S. Geological Survey 
and Pesticides Strategy Committee, analytical protocol, resulting in possible 
1999). detections of non-focal pesticides. 

Ground water from all wells in the base- 
A ground-water vulnerability map line monitoring program was analyzed 

was prepared for the uppermost or for the pesticides listed in table 1, with 
shallowest aquifer by the University of the exception of difenzoquat and 
Wyoming Spatial Data and Visualization metsulfuron because analytical methods 

were not available for their analysis.

Focal pesticides detected in Laramie County ground water

Non-focal pesticides detected in Laramie County ground water

Focal pesticides not detected in Laramie County ground water

Focal pesticides not analyzed in Laramie County ground water (no method of analysis available)

Alachlor Lasso

Hexazinone

Picloram

Metolachlor

Simazine

Velpar

Tordon

Dual

Princep

Diuron

Prometon

Farmco

Pramitol

4/32

7/32

0.02

0.02

3

0.3

0.7
5
70

0.1
4
100

1
Meister, R.T., 1996

2
Each of the 16 wells were sampled twice.

3
EPA Maximum Contaminant Level unless otherwise noted (EPA, 1996).

4
EPA Lifetime health Advisory level (EPA, 1996).

5
WDEQ Drinking Water Equivalent Level (WDEQ, 1993).

6
Degradation product of  Aldicarb.

Pre-emergence herbicide

Selective herbicide

Selective herbicide

Systemic herbicide

Selective herbicide

Selective herbicide

Herbicide

Herbicide

Herbicide

Non-selective herbicide

Herbicide

Metribuzin

Tebuthiuron

Lexone, Sencor

Spike

Atrazine Aatrex

Bromacil Hyvar XL

Table 1. Baseline monitoring for pesticides in Laramie County, 1998-99.

[mg/L, micrograms per liter; trace indicates pesticide detected, but at a concentration too small to quantify; NA, not applicable]

1/32

14/32

2/32

1/32

0.002 trace

trace

NA

NA

2

1/32

7/32

2/32

3/32

4/32

0.03

0.05

0.002

0.005

0.004

0.01

0.04

0.001

4

0.06

0.1

0.01

0.05

0.06

0.4

1

0.03

0.07

NA

0.03

0.06

0.08

90

500

4
70

4

100

4
500

4
200

3

2,4-D

Aldicarb

Clopyralid

Cyanazine

DCPA

Dicamba

Telone
6

Aldicarb Sulfone

Difenzoquat               Metsulfuron

6
Aldicarb Sulfoxide

Pesticide
Pesticide

trade name

Number of
detections/
number of

2samples1
Pesticide action

Laboratory
minimum

reporting limit
(mg/L)

Maximum
concentration

(mg/L)

Average
concentration
of detections

(mg/L)

Safe drinking
3

water standard 
(mg/L)



reporting limit is the lowest concen-
tration at which the pesticide can be 
quantified.  One-third of the detec-
tions were trace quantities.  A trace 
quantity indicates the pesticide was 
detected, but at a concentration too 
small to quantify.  

The most commonly detected 
pesticide in Laramie County was 
atrazine.  Atrazine was also the most 
commonly detected pesticide in 
Goshen, Park, Washakie, and 
Fremont Counties.  Atrazine is an 
agricultural herbicide typically used 
for weed control in corn and other 
crops (Farm Chemicals Handbook, 
1996). 

Other frequently detected 
pesticides in Laramie County were 
picloram and prometon.  Picloram is 
the active ingredient in Tordon and 
prometon is the active ingredient in 
Pramitol.  Picloram was detected in    
5 wells in Laramie County, all of 
which were located in rural settings.  
Picloram was the pesticide detected 
at highest concentration in Laramie 
County ground water at 4 micro-
grams per liter (parts per billion).  
Picloram, an herbicide, is one of the 
most commonly used pesticides in 
Wyoming.  Prometon was detected in 
four wells in the county, three of 
which were located within the city of 
Cheyenne.  Prometon is a general use 
pesticide and its detection is typically 
associated with urban land use 
(Barbash and others, 1999).

The goal of the sampling program is near Cheyenne were identified as the 
to collect ground-water samples for most vulnerable areas in the county.
pesticide analyses in all 23 Wyoming 
counties.  The ground-water sampling Sixteen sites were selected for 
part of the SMP began in Goshen County baseline monitoring in Laramie County 
in 1995.  Sampling in Park and Washakie (fig. 3).  All wells were located in the The sampling results have been 
Counties was conducted in 1997, and most vulnerable areas (shown as red and given to local groups interested in 
completed by 1998.  In August 1998, yellow in fig. 2).  The wells were pesticides in ground water in 
sampling began in Fremont, Lincoln, and inspected and selected with the assis- Laramie County.  The information 
Laramie Counties.  The sampling for tance of the Laramie County can be used by citizens and local 
these three counties was completed in Conservation District.  All sites were governments to help understand 
May 1999. sampled twice, late summer 1998 and current conditions.  Results of the 

spring 1999.  These time periods were Laramie County sampling can be 
selected to correspond with the shallow- found in Mason and others, 1999, 
est or deepest water-table conditions. and Swanson and others, 2000. 

Results of all analyses, including 
Nine of the 18 focal pesticides and    sampling of all counties to date, are 

The ground water in Laramie County 2 non-focal pesticides were detected in available from the U.S. Geological 
was ranked the sixth most vulnerable to Laramie County (table 1).  At least one Survey in Cheyenne.
to pesticide contamination in Wyoming.  pesticide was detected in 11 of the 16 
The vulnerability map for Laramie wells sampled in Laramie County.  All 
County (fig. 2) was created by the SDVC concentrations of pesticides were less 
(Hammerlink and Arneson, 1998).  than the drinking water standards (U.S. 
Shallow alluvial and terrace deposits, Environmental Protection Agency, 
and urban and suburban areas in and 1996).  The laboratory minimum 

GROUND-WATER MONITORING
IN LARAMIE COUNTY
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DATA AVAILABILITY

Prepared by Cheryl A. Eddy-Miller
and Jodi R. Norris
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Figure 2.  Vulnerability of Laramie County ground water to pesticide
contamination (from Hammerlink and Arneson, 1998).
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 In 1991, members of local, State, and Federal governments, as well as industry and interest groups, formed the 
Ground-water and Pesticide Strategy Committee to prepare the State of Wyoming’s generic Management Plan for 
Pesticides in Ground Water. Part of this management plan is to sample and analyze Wyoming’s ground water for 
pesticides. In 1995, the U.S. Geological Survey, in cooperation with the Ground-water and Pesticide Strategy Com-
mittee, began statewide implementation of the sampling component of the State of Wyoming’s generic Manage-
ment Plan for Pesticides in Ground Water. During 2001-02, baseline monitoring was conducted in Natrona County. 

 PESTICIDES IN GROUND WATER
  Synthetic organic pesticides are used to 

control weeds, insects, and other organisms 
in a wide variety of agricultural and nonag-
ricultural settings. The use of pesticides has 
helped to make the United States the world’s 
largest producer of food (Barbash and 
Resek, 1996). Pesticide use, however, has 
also been accompanied by concerns about 

potential adverse effects on the environment 
and human health. A potential pathway 
for the transport of pesticides is through 
hydrologic systems, which supply water 
for both humans and natural ecosystems. 
Water is one of the primary ways pesticides 
are transported from an application area to 
other locations in the environment (fi g. 1) 
(Barbash and Resek, 1996).

  Pesticide contamination of ground water 
is a national issue because of the widespread 
use of pesticides, the expense and diffi culty 
of remediating ground water, and the fact 
that ground water is used for drinking water 
by about 50 percent of the Nation’s popula-
tion. Although application rates and the 
variety of pesticides used may be greater in 
urban areas, concern over their presence in 
ground water is especially acute in rural agri-
cultural areas where more than 95 percent 
of the population rely upon this resource for 
drinking water (Solley and others, 1998).

 WYOMING’S PESTICIDE 
MANAGEMENT PLAN

  The Ground-water and Pesticide Strategy 
Committee (GPSC) has developed the 
generic State Management Plan for Pes-
ticides in Ground Water for the State of 
Wyoming (SMP) (Wyoming Ground-water 
and Pesticides Strategy Committee, 1999). 
Wyoming was required by the U.S. Environ-
mental Protection Agency to have developed 
an SMP in order for individuals and organi-
zations to continue using certain pesticides 
in the state. The SMP includes information 
relating to individuals and organizations 
involved with implementation of the SMP, 
methods of preventing ground-water contam-
ination, ground-water monitoring, and the 
responses required if pesticides are detected 
in ground water.

  One critical part of the SMP is ground-
water monitoring. This ground-water 
monitoring program has two phases. The 
fi rst phase, baseline monitoring, is designed 
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 Figure 1. Pathways of pesticide movement in the hydrologic cycle (modifi ed from 

Barbash and Resek, 1996). 



 Table 1. Baseline monitoring for pesticides in Natrona County, late summer 2001 and spring 2002.
  [µg/L, micrograms per liter; E, trace concentration too small to quantify without estimation; C, estimated value used in calculation] 

Pesticide
Pesticide

trade name Pesticide action1

Number of
detections/
number of
samples2

Maximum
concentration

(µg/L)

Average
concentration
of detections

(µg/L)

Safe drinking
water

standard3

(µg/L)

Focal pesticides detected in Natrona County ground water

Atrazine Aatrex Selective herbicide 7/22 0.2 0.06C 3

Bromacil Hyvar XL Herbicide 3/22 8 5 490

Picloram Tordon Systemic herbicide 3/22 0.3 0.1C 4500

Simazine Princep Selective herbicide 2/22 0.04 0.04 4

Tebuthiuron Spike Herbicide 5/22 0.6E 0.3C 4500

Non-focal pesticides detected in Natrona County ground water

Prometon Pramitol Non-selective herbicide 9/22 1 0.3C 4100

Focal pesticides not detected in Natrona County ground water

2,4-D Aldicarb Aldicarb Sulfoxide5 Cyanazine Dicamba Metalachlor Telone

Alachlor Aldicarb Sulfone5 Clopyralid DCPA Hexazinone Metribuzin

Focal pesticides not analyzed in Natrona County ground water (no method of analysis available)

Difenzoquat   Metsulfuron

 1Meister (1996)
  2Each of the 11 wells was sampled twice.
  3U.S. Environmental Protection Agency Maximum Contaminant Level unless 

otherwise noted (U.S. Environmental Protection Agency, 2002).

  4U.S. Environmental Protection Agency Lifetime Health Advisory Level (U.S. 
Environmental Protection Agency, 2002).

  5Degradation product of aldicarb. 

to determine what pesticides, if any, have 
leached into the county’s ground water. The 
second phase, problem identifi cation moni-
toring, is used to gather additional infor-
mation about the ground water near wells 
having signifi cant pesticide detections.

  Baseline monitoring is prioritized by 
a county rank and the vulnerability of the 
county’s ground water to pesticides. During 
the development of the SMP, the GPSC 
evaluated each county in Wyoming to 
determine the potential vulnerability of the 
county’s ground water to pesticides. Each 
county was ranked according to the extent 
of cropland and urban areas in the county, 
and the amount of pesticides sold within the 
county in 1991 (Wyoming Ground-water and 
Pesticides Strategy Committee, 1999).

  A ground-water vulnerability map was 
prepared for the uppermost or shallowest 
aquifer (Hammerlink and Arneson, 1998). 
A Geographic Information System was used 
to overlay seven layers describing hydroge-
ology and land use. Ground water is more 
vulnerable because of either inherent sensi-
tivity of the hydrogeology, or because of the 
combination of the sensitivity and associated 
land use. The map was used to assist in the 
selection of monitoring sites in each county. 
The monitoring focuses on areas where the 
ground water is most vulnerable.

  The GPSC selected 18 pesticides (focal 
pesticides) and 2 degradation products to be 
sampled as part of the SMP (table 1). 

The analytical method used to detect the 
focal pesticides can also detect 66 other 
pesticides and degradation products. Any 
additional pesticides detected are listed in 
table 1 as non-focal pesticides. Ground water 
from all wells in the baseline monitoring 
program was analyzed for the pesticides 
listed in table 1, with the exception of difen-
zoquat and metsulfuron, for which analytical 
methods were not available.

  The goal of the ground-water sampling 
part of the SMP is to collect ground-water 
samples for pesticide analyses in all 23 
Wyoming counties. To date, sampling has 
been completed in Goshen (1995-96), Park 
(1997), Washakie (1997-98), Fremont (1998-
99), Lincoln (1998-99), Laramie (1998-99), 
Big Horn (1999-2000), Sheridan (1999-
2000), Platte (2000-01), Johnson (2000-
01), Crook (2000-01), Natrona (2001-02), 
Sweetwater (2001-02), Teton (2001-02), 
and Unita (2002-03) Counties. Sampling 
began in 2003 in Albany, Converse, and Hot 
Springs Counties.

 GROUND-WATER MONITORING IN 
NATRONA COUNTY

  Ground water in Natrona County was 
ranked twelfth most vulnerable to pesticide 
contamination in Wyoming (Wyoming 
Ground-water and Pesticide Strategy Com-
mittee, 1999). The vulnerability map created 
by the Spatial Data and Visualization Center 

(Hammerlink and Arneson, 1998) identifi es 
three types of ground-water settings as the 
most vulnerable to pesticide contamination 
in the county (shown as red or yellow on 
fi g. 2). Unconsolidated Quaternary deposits, 
including alluvial and terrace deposits, and 
sand and loess deposits make up the largest 
vulnerable area in the county. Ground water 
found in all rocks and deposits, consisting 
primarily of Cretaceous Cody Shale and 
Quaternary alluvial deposits, that underlie 
Casper were considered highly vulner-
able. Also considered vulnerable were the 
mountainous areas in the northwestern part 
of the county and due south of Casper. The 
focus of the sampling was in the Casper area 
and along the North Platte River (fi g. 3). 
Although the surfi cial geology makes the 
ground water susceptible to contamina-
tion, the large sand deposits north of Casper 
(trending eastward from near Waltman) and 
the mountainous areas were not sampled 
because land use does not create a large 
potential for contamination, and because 
sampling locations were not available in 
these areas.

  Eleven wells were selected in Natrona 
County (fi g. 3) for baseline monitoring. All 
wells were located in Quaternary deposits 
or Cody Shale in locations deemed most 
vulnerable to contamination (shown as red 
on fi g. 2). All wells were sampled in late 
summer 2001 and spring 2002. 



  Five of the 18 focal pesticides and 1 non-
focal pesticide were detected in Natrona 
County (table 1). Pesticides were detected in 
6 of 11 wells sampled; however concentra-
tions of each pesticide were less than 1/10 
of the applicable drinking-water standard 
(U.S. Environmental Protection Agency, 
2002) (table 1). Many of the detections were 
at trace concentrations too small to quantify 
without estimation. Trace concentrations are 
denoted with an “E” in table 1.

  The most commonly detected pesticide 
in Natrona County was prometon (detected 
in 9 out of 22 samples). Prometon is the 
active ingredient in Pramitol, a general-
use pesticide, and its detection is typically 
associated with urban land use (Barbash and 
others, 1999). Prometon was also the most 
commonly detected pesticide in Sheridan, 
Crook, Johnson, and Teton Counties.

  The second most commonly detected 
pesticide was atrazine. Atrazine is an agri-

cultural chemical typically used for weed 
control in corn and other crops (Meister, 
1996).

  Bromacil was detected in 3 of 22 
samples. A detection of 8 µg/L (parts per bil-
lion) of bromacil (drinking-water standard, 
90 µg/L) is the highest level of the pesticide 
detected in the 14 counties sampled to date 
as part of this project.

 DATA DISTRIBUTION AND 
AVAILABILITY

  The sampling results have been pro-
vided to local groups interested in pesticides 
in ground water in Natrona County. The 
information can be used by citizens and 
local governments to help understand current 
conditions. Analytical results of the Natrona 
County sampling can be found in Swanson 
and others (2002) and Swanson and others 
(2003), or on the internet at 

Vulnerability of Natrona County ground water to pesticide contamination (from Hammerlink and Arneson, 1998). 

http://waterdata.usgs.gov/wy/nwis/qwdata. 
Analytical results and fact sheets for all 
counties sampled to date are available from 
the U.S. Geological Survey in Cheyenne 
either by phone, email, or the internet at 
http://wy.water.usgs.gov/projects/pesticide/.http://wy.water.usgs.gov/projects/pesticide/.http://wy.water.usgs.gov/projects/pesticide/
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In 1991, members of local, State, and Federal governments, as well as industry and interest groups, formed the 
Ground-water and Pesticide Strategy Committee to prepare the State of Wyoming’s generic Management Plan for 
Pesticides in Ground Water. Part of this management plan is to sample and analyze Wyoming’s ground water for 
pesticides. In 1995, the U.S. Geological Survey, in cooperation with the Ground-water and Pesticide Strategy Com-
mittee, began statewide implementation of the sampling component of the State of Wyoming’s generic Management 
Plan for Pesticides in Ground Water. During 2001-02, baseline monitoring was conducted in Sweetwater County.

PESTICIDES IN GROUND WATER
Synthetic organic pesticides are used 

to control weeds, insects, and other organ-
isms in a wide variety of agricultural 
and nonagricultural settings. The use of 
pesticides has helped to make the United 
States the world’s largest producer of food 
(Barbash and Resek, 1996). Pesticide use, 

however, has also been accompanied by 
concerns about potential adverse effects 
on the environment and human health. 
A potential pathway for the transport of 
pesticides is through hydrologic systems, 
which supply water for both humans and 
natural ecosystems. Water is one of the 
primary ways pesticides are transported 

from an application area to other locations 
in the environment (fig. 1) (Barbash and 
Resek, 1996).

Pesticide contamination of ground 
water is a national issue because of the 
widespread use of pesticides, the expense 
and difficulty of remediating ground water, 
and the fact that ground water is used for 
drinking water by about 50 percent of the 
Nation’s population. Although application 
rates and the variety of pesticides used 
may be greater in urban areas, concern 
over their presence in ground water is 
especially acute in rural agricultural areas 
where more than 95 percent of the popula-
tion rely upon this resource for drinking 
water (Solley and others, 1998).

WYOMING’S PESTICIDE 
MANAGEMENT PLAN

The Ground-water and Pesticide Strat-
egy Committee (GPSC) has developed 
the generic State Management Plan for 
Pesticides in Ground Water for the State 
of Wyoming (SMP) (Wyoming Ground-
water and Pesticides Strategy Committee, 
1999). Wyoming was required by the U.S. 
Environmental Protection Agency to have 
developed an SMP in order for individuals 
and organizations to continue using certain 
pesticides in the state. The SMP includes 
information relating to individuals and 
organizations involved with implementa-
tion of the SMP, methods of preventing 
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Figure 1. Pathways of pesticide movement in the hydrologic cycle (modified from 
Barbash and Resek, 1996).



Table 1. Baseline monitoring for pesticides in Sweetwater County, late summer/fall 2001 and spring 2002.
[µg/L, micrograms per liter; NA, not applicable; E, trace concentration too small to quantify without estimation; C, estimated value used in calculation]

Pesticide
Pesticide

trade name Pesticide action1

Number of
detections/
number of
samples2

Maximum
concentration

(µg/L)

Average
concentration
of detections

(µg/L)

Safe drinking
water

standard3

(µg/L)

Focal pesticides detected in Sweetwater County ground water

Atrazine Aatrex Selective herbicide 2/22  0.02  0.02  3

Bromacil Hyvar XL Herbicide 1/21  0.1   NA  490

Picloram Tordon Systemic herbicide 1/15  0.04E  NA  500

Tebuthiuron Spike Herbicide 5/22  0.05  0.03C  4500

Non-focal pesticides detected in Sweetwater County ground water

Prometon Pramitol Non-selective herbicide 3/22  0.09  0.05C  4100

Focal pesticides not detected in Sweetwater County ground water

2,4-D Aldicarb Aldicarb Sulfoxide5 Cyanazine Dicamba Metalachlor Simazine

Alachlor Aldicarb Sulfone5 Clopyralid DCPA Hexazinone Metribuzin Telone

Focal pesticides not analyzed in Sweetwater County ground water (no method of analysis available)

Difenzoquat     Metsulfuron

1Meister (1996)
2Each of the 11 wells was sampled twice. One well had only one analysis for 

bromacil. Seven wells had only one analysis for picloram.
3U.S. Environmental Protection Agency Maximum Contaminant Level unless 

otherwise noted (U.S. Environmental Protection Agency, 2002).

4U.S. Environmental Protection Agency Lifetime Health Advisory Level (U.S. 
Environmental Protection Agency, 2002).

5Degradation product of aldicarb.

ground-water contamination, ground-water 
monitoring, and the responses required if 
pesticides are detected in ground water.

One critical part of the SMP is ground-
water monitoring. This ground-water mon-
itoring program has two phases. The first 
phase, baseline monitoring, is designed 
to determine what pesticides, if any, have 
leached into the county’s ground water. 
The second phase, problem identification 
monitoring, is used to gather additional 
information about the ground water near 
wells having significant pesticide detec-
tions.

Baseline monitoring is prioritized by 
a county rank and the vulnerability of the 
county’s ground water to pesticides. Dur-
ing development of the SMP, the GPSC 
evaluated each county in Wyoming to 
determine the potential vulnerability of 
the county’s ground water to pesticides. 
Each county was ranked according to the 
extent of cropland and urban areas in the 
county, as well as the amount of pesticides 
sold within the county in 1991 (Wyoming 
Ground-water and Pesticides Strategy 
Committee, 1999).

A ground-water vulnerability map was 
prepared for the uppermost or shallowest 
aquifer (Hammerlink and Arneson, 1998). 
A Geographic Information System was 
used to overlay seven layers describing 

hydrogeology and land use. Ground water 
is more vulnerable because of either inher-
ent sensitivity of the hydrogeology, or 
because of the combination of the sensitiv-
ity and associated land use. The map was 
used to assist in the selection of monitor-
ing sites in each county. The monitoring 
focuses on areas where the ground water is 
most vulnerable.

The GPSC selected 18 pesticides (focal 
pesticides) and 2 degradation products to 
be sampled as part of the SMP (table 1). 
The analytical method used to detect the 
focal pesticides can also detect 66 other 
pesticides and degradation products. Any 
additional pesticides detected are listed 
in table 1 as non-focal pesticides. Ground 
water from all wells in the baseline moni-
toring program was analyzed for pesti-
cides listed in table 1, with the exception 
of difenzoquat and metsulfuron, for which 
analytical methods were not available.

The goal of the ground-water sampling 
part of the SMP is to collect ground-water 
samples for pesticide analyses in all 23 
Wyoming counties. To date, sampling has 
been completed in Goshen (1995-96), Park 
(1997), Washakie (1997-98), Fremont 
(1998-99), Lincoln (1998-99), Laramie 
(1998-99), Big Horn (1999-2000), Sheri-
dan (1999-2000), Platte (2000-01), John-
son (2000-01), Crook (2000-01), Natrona 

(2001-02), Sweetwater (2001-02), Teton 
(2001-02), and Uinta (2002-03) Counties. 
Sampling began in 2003 in Albany, Con-
verse, and Hot Springs Counties.

GROUND-WATER MONITORING IN 
SWEETWATER COUNTY

Ground water in Sweetwater County 
was ranked fourteenth most vulnerable 
to pesticide contamination in Wyoming 
(Wyoming Ground-water and Pesticide 
Strategy Committee, 1999). In general, the 
vulnerability map created by the Spatial 
Data and Visualization Center (Hammer-
link and Arneson, 1998), identifies ground 
water found in unconsolidated Quaternary 
deposits including alluvial and terrace 
deposits, and sand and loess deposits, as 
the most vulnerable in the county (shown 
as red or yellow on fig. 2). All ground 
water found in rocks and deposits, consist-
ing primarily of Cretaceous and Tertiary 
rocks and Quaternary alluvial deposits, 
that underlie Rock Springs and Green 
River also were considered highly vulner-
able (fig. 3). The large sand deposits in 
the northern and the southeastern parts of 
the county were not sampled. Although 
the hydrogeology makes ground water in 
these areas susceptible to contamination, 
land use there does not create a potential 



for contamination, nor were sampling 
locations available.

Eleven wells were selected in Sweet-
water County (fig. 3) for baseline moni-
toring. All wells were sampled in late 
summer/fall 2001 and spring 2002. Four 
of the 18 focal pesticides and 1 non-focal 
pesticide were detected in Sweetwater 
County (table 1). Pesticides were detected 
in 5 of 11 wells sampled; however, the 
concentrations of each pesticide detected 
were less than 1/150 of the applicable 
drinking-water standard (U.S. Environ-
mental Protection Agency, 2002) (table 1). 
Many detections were at trace concentra-
tions too small to quantify without estima-
tion. Trace concentrations are denoted 
with an “E” in table 1.

The most commonly detected pesticide 
in Sweetwater County was tebuthiuron 
(detected in 5 out of 22 samples). Tebuthi-
uron is an herbicide used in noncropland 
areas, rangeland, and right-of-ways 

Figure 2. Vulnerability of Sweetwater County ground water to pesticide contamination (from Hammerlink and Arneson, 1998).

(Meister, 1996). No other county sampled 
to date had tebuthiuron as the most com-
monly detected pesticide.

The second most commonly detected 
pesticide in Sweetwater County was 
prometon, the active ingredient in Prami-
tol, which is a general-use pesticide. 
Prometon’s detection is typically associ-
ated with urban land use (Barbash and 
others, 1999).

DATA DISTRIBUTION AND 
AVAILABILITY

Sampling results have been provided 
to local groups interested in pesticides 
in ground water in Sweetwater County. 
The information can be used by citizens 
and local governments to help understand 
current conditions. Analytical results of 
the Sweetwater County sampling can be 
found in Swanson and others (2002) and 
Swanson and others (2003), or on the 

internet at http://waterdata.usgs.gov/wy/
nwis/qwdata. Analytical results and fact 
sheets for all counties sampled to date 
are available from the U.S. Geological 
Survey in Cheyenne by phone, email, and 
on the internet at http://wy.water.usgs.gov/
projects/pesticide/.

REFERENCES

Barbash, J.E., and Resek, E.A., 1996, Pesti-
cides in ground water: Distribution, trends, 
and governing factors, in Gilliom, R.J., ed., 
Pesticides in the hydrologic system (v. 2): 
Lewis Publishers, 590 p.

Barbash, J.E., Thelin, G.P., Kolpin, D.W., and 
Gilliom, R.J., 1999, Distribution of major 
herbicides in ground water of the United 
States: U.S. Geological Survey Water-
Resources Investigations Report 98-4245, 
64 p.



Figure 3. Location of wells sampled in Sweetwater County, Wyoming, and notation of pesticide detection in each well.

Hammerlink, J.D., and Arneson, C.S., editors, 
1998, Wyoming ground water vulnerability 
assessment handbook: Volume 2. Assessing 
ground water vulnerability to pesticides: 
University of Wyoming, Laramie, Spatial 
Data and Visualization Center Publication 
SDVC 98-01-2, variable pagination.

Meister, R.T., 1996, Farm Chemicals Hand-
book: Willoughby, Ohio, Meister Publishing 
Co., variable pagination.

Solley, W.B., Pierce, R.R., and Perlman, H.A., 
1998, Estimated use of water in the United 
States in 1995: U.S. Geological Survey 
Circular 1200, 71 p.

Swanson, R.B., Blajszczak, E.J., Roberts, S.C., 
Watson, K.R., and Mason, J.P., 2002, Water-
resources data, Wyoming, water year 2001, 
Volume 2. Ground Water: U.S. Geological 
Survey Water-Data Report WY-01-2, 127 p.

Swanson, R.B., Blajszczak, E.J., Roberts, S.C., 
Watson, K.R., and Mason, J.P., 2003, Water-
resources data, Wyoming, water year 2002, 

Volume 2. Ground Water: U.S. Geological 
Survey Water-Data Report WY-02-2, 140 p.

U.S. Environmental Protection Agency, 2002, 
Drinking water regulations and health advi-
sories: EPA 822-R-02-038.

Wyoming Ground-water and Pesticides Strat-
egy Committee, 1999, Wyoming generic 
state management plan for pesticides and 
ground water: prepared for Wyoming 
Department of Agriculture, Cheyenne, 
Wyoming, 103 p.

This document was prepared by the U.S. Geological Survey 
(USGS), the Wyoming Department of Agriculture (WDA), 
and the Wyoming Department of Environmental Quality, 
Water Quality Division (WDEQ). All agencies are members 
of the Ground-water and Pesticide Strategy Committee.

This project has been funded in part with a Section 319 grant 
from the U.S. Environmental Protection Agency to Wyoming 
Department of Environmental Quality’s Non-Point Source 
Program.

The use of trade, product, industry, or firm names is for 
descriptive purposes only and does not imply endorsement by 
the U.S. Government.

FOR MORE INFORMATION, CONTACT:
Wyoming Department of Agriculture
2219 Carey Avenue
Cheyenne, Wyoming 82002
(307) 777-7324

Kevin Frederick
Wyoming Department of Environmental
   Quality,
Water Quality Division
4th Floor, Herschler Building
Cheyenne, Wyoming 82002
(307) 777-7781

Cheryl Eddy Miller
U.S. Geological Survey, WRD
2617 E. Lincolnway, Suite B
Cheyenne, Wyoming 82001
(307) 778-2931
Email: cemiller@usgs.gov

• Prepared by Cheryl A. Eddy-Miller and  
Kendra J. Remley

• Layout prepared by Suzanne C. Roberts


	0506_TechMemo5-3_APP 5-3-E.pdf
	Page 1
	Page 2
	Page 3
	Page 4
	0506_TechMemo5-3_APP 5-3-E-3.pdf
	Page 1
	Page 2
	Page 3
	Page 4





