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1.0 Introduction

In 1972, Congress enacted the Federal Water Pollution Control Act, otherwise known as the Clean Water
Act (CWA. The purpose of the CWA is to promote the restoration and/or maintenance of the chemical,
physical and biological integrity of potactionandt i onds sur f
propagation of fish, shellfish, and wildlife and recreation in an d on the water. The U.S. Environmental
Protection Agency (USEPA is charged with administering the CWA. However, Section 101(b) of the CWA
states that /t /s the policy of Congress to recognize, preserve, and protect the primary responsibilities and
rights of States to prevent, reduce, and eliminate pollution, to plan the development and use (including
restoration, preservation, and enhancement) of land and water resources, and to consult with the
Administrator in the exercise of his authority under this Act. As such, the Wyoming Department of
Environmental Quality, Water Quality Division (WDEQ/WQD) administers the Clean Water Act in
Wyoming. EPA or authorized tribes administer the Clean Water Act in Indian Country, as defined at 18
U.S.C. Section 1151.

1.1 Section 305(b) Requirements

Section 305(b) of the CWA requires that each state prepare and submit a biennial report to USEPA by
April 1%t of even numbered years. The Federal Code of Regulations (CFR) 130.8utlines the required
content of the report. The report must contain a description of the water quality of all navigable waters of
the state for the preceding year, including the extent to which current conditions allow for the protection
and propagation of a balanced population of shellfish, fish, and wildlife, and allow recreational activities in
and on the water. Section 305(b) also requires each state to report the water quality and the elimination
of pollutants necessary for designated use support. Specifically, each state is to identify waters not
meeting the above conditions, recommend strategies to achieve these objectives and to estimate the
environmental impacts, economic and social costs and benefits and the predicted timeline for project
completion. The sources and extent of hon-point source pollution in each state must be estimated,
including a description of the current program used to mitigate these pollutants and associated financial
costs. Lastly, the report must include an assessment of the water quality of all publicly owned lakes,
including the status and trends of such water g uality as specified in section 314(a)(1) of the CWA.

1.2 Section 303(d) Requirements

Section 303(d) of the CWA requires that states identify and list waters for which the effluent limits
outlined in Section 301 are not effective in attaining designated uses. CFR1307 outlines the
requirements of section 303(d). Each state must submit a 303(d) List of impaired and threatened waters
to USEPA by April  of each even numbered year. USEPA must review and approve or disapprove the
303(d) List within 30 day s of submittal. The 303(d) List must also include waters for which controls on
thermal discharges under section 301 of the CWA are not stringent enough to assure the protection and
propagation of a balanced population of shellfish, fish, and wildlife . Section 303(d) requires that states
develop a separate TMDL for each pollutant/segment combination on the 303(d) List. Waters on the
303(d) List must be prioritized for TMDL development b ased on the severity of each pollutant/segment
combination or listing (see Section 5.0 below). Wy omi ngbés bi enni al I ntegrated 30
(hereafter referred to as the Integrated Report) combines the requirements of both CWA sections into a
single document. WDEQ provides a45-day public comment period for the draft Integrated Report,
followed by a formal response to comments. There is then a two week period during which the public
may contact the Water Quality Division Administrator and request a review of the proposed 303(d) List
before the Water and Waste Advisory Board where there are major objections to proposed waterbodies
on the list. The Water and Waste Advisory Board may consider the comments and objections and make
recommendations to WDEQ.
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2.0 Determining Surface Water Quality Condition

40 CFR 130.7(b)(5) requires that WDEQ shall assemble and evaluate all existing and readily available

water quality -related data and information to develop the list required by §§130.7(b)(1) and 130.7(b)(2).

At a mini mum fiall exi sti ng aelatbddataandinfbrma aivan d aibn e/ wae £ r !
/s not limited to all of the existing and readily available data and information about the following

cateqgories of waters:

@) Waters i(dentified by the State in its most recent
or fAnot dmeexitgmgtoed uvuses or as fithreatenedo;

(i) Waters for which dilution calculations or predictive models indicate nonattainment of
applicable water quality standards,

(1) Waters for which water quality problems have been reported by local, state, or federal

agencies, members of the public, or academic institutions. These organizations and groups
should be actively solicited for research they may be conducting or reporting. For example,
university researchers, the United States Department of Agriculture, the National Oceanic and
Atmospheric Administration, the United States Geological Survey, and the United States Fish
and Wildlife Service are good sources of field data, and

() Waters identified by the State as impaired or threatened in a nonpoint assessment submitted
to EPAunder section 319 of the CWA or in any updates of the assessment.

Much of the data and information used in making designated use support determinations, or water

guality assessments, are generated by WDEQ's Surface Water Quality Monitoring Program Surface Water

Monitoring Program studies typically result in final reports . In addition, WDEQ routinely reviews water

qguality data from a variety of other sources, includi n
and local government agencies, non-profit organizations and the private sector.

2.1 Data Requirements

WDEQb®6s Wat er Qu aRragrany is raspansbte fonreviewing all readily available surface water

qguality dat a, determining designated use support for W
Statebds I ntegrated Report. WDEQ sol i csdutemattht a every t
electronic mailing list or listserv. Water quality data must be submitted to WDEQ no later than July 15

during odd-numbered (e.g. 2015) years to be considered for inclusion in the subsequent Integrated

Report (e.g. 2016). Any supplemental data or other information deemed necessary by WDEQ must be

provided promptly as requested. Incomplete data or those submitted beyond the July 15 deadline are

typically considered toward the subsequent Integrated Report (e.g. 2018).

All water quality data are t horoughly evaluated against the surface water quality standards contained in
Chapter 1 of Wyoming's Water Quality Rules and Regulations (WDEQ, 20A&i¢r 1) and
designated use support determinations are made using Wyoming's Methods for Determining Surface
Water Quality Condition and TMDL Prioritization This methodology, last updated on April 29th 2014, is
revised periodically to maintain consistency with changes in Chapter 1. The Water Quality Assessment
Program uses the methodology in place at the time the sampling was conducted when compiling the
Integrated Report.

Credible Data

The Wyoming Environmental Quality Act, Wyoming Statute (W.S.) § 35-11-103(c)(xix), and Section
2(a)(i) of Chapter 1 define credible data as 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. Section 35(b) of Chapter 1 requires that credible data be
collected on each water body, and shall be considered for purposes of characterizing the integrity of the
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water body including consideration of soil, geology, hydrology, geomorphology, climate, stream

succession and the influences of man upon the system. These data in combination with other available

and applicable information shall be used through a weight-of-evidence approach to designate uses and

determine whether those uses are being attained. Chapter 1, Section 35(d) requires that credible data

shall be wutilized i n determining a atheulalesdtae y6s attai n
complete set of data may be used to make a decision on designated use support (i.e. attainment) /n

instances where numerical standards contained in these rules are exceeded or on ephemeral or

intermittent water bodies where chemical or biological sampling is not practical or feasible (Chapter 1,

Section 35(b)). Hereafter, within this document, the use of the term credible data will refer to the

definition above.

As described in Section 35(a)(i) of Chapter 1, 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 developing a monitoring plan, a quality assurance plan, and employing the methods
outlined in such plans; or works under the supervision of a person who has these quallfications.
Specialized training includes a thorough knowledge of written sampling protocols and field methods such
that the data collection and interpretation are reproducible, scientifically defensible , and free from
preconceived bias. Section 35(a)(ii) of Chapter 1 states that data must include documented quality
assurance, consisting of a plan that details how environmental data operations were planned,
implemented, and assessed with respect to quality during the duration of the project.

A variety of scientifically defensible laboratory and field methods may be used to collect and analyze data
for water quality assessments. WDEQ's Manua of Standard Operating Procedures for Sample Collection
and Analysis contains information regarding the standard sampling and analysis methods and references,
data handling and field equipment commonly used by WDEQ's Surface Water Quality Monitoring
Program. Quality assurance/quality control documentation, including completed data sheets, instrument
calibration logs and a detailed description of study design (e.g. map of study site locations, coordinates,
photographs and other relevant descriptive informat ion) must accompany all data submissions. WDEQ
may also choose to conduct field audits and/or collect additional samples for verification during the
QA/QC process. For data collected specifically for use support determinations (i.e., assessments), WDEQ
requires a pre-approved sampling and analysis plan (SAP) and a quality assurance project plan (QAPP)

(WDEQ, 2014).

Wyomi ngés Weight of Evidence Approach

Section 35(b) of Chapter 1 requires that a weight -of-evidence approach be used to analyze credible data
when making designated use support determinations. Wy o mi n g 6 sof-ewvidencg dpproach, as
described approach evaluates all relevant data and other information and uses scientific deduction to
assess the designated use support of surface waters. In using this approach, WDEQ may utilize statistical
tests, analytical procedures and evaluate additional data to ensure the validity, representativeness and
objectiveness of data. As a general policy, however, WDEQ uses a weightof evidence approach when
evaluating al/l data to make desi gnat e éf-eviderce apprgaphor t det
has been adapted from Section 3, Volume 2 of USEPA's Guidelines for Preparation of the Comprehensive
State Water Quality Assessments, 305(b) Reports and Annual Electronic Updates: Supplement EP#/841-
B-97-002B (USEPA, 1997)and Section IV of USEPA's Guidance for 2006 Assessment, Listing and
Reporting Requirements Pursuant to Sections303(d), 305(b) and 314 of the Clean Water Act (USEPA,

2005a).

2.2 Designated Uses

Section 2(b)(ix) of Chapter 1 defines designated uses as those uses specified in water quality standards
for each water body or segment whether or not they are being attained. Designated uses are equivalent
to management goals or expectations for each of Wyomin:
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water using a tiered classification system described in Section 4 of Chapter 1. This approach places

waters into Classes 1-4 (see Table 1) based on their designated uses, with Class 1 waters being managed

for the highest and Class 4 the | owest water quality,
classifications are contained within the Wyoming Surface Water Classification List (WDEQ, 20133.

Section 3 of Chapter 1 states that the objectives of the Wyoming pollution control program are to

provide, wherever attainable, the highest possible water quality commensurate with the following nine
uses:

Drinking water - The drinking water use involves maintaining a level of water quality that is
suitable for potable water or intended to be suitable after recelving conventiona /
arinking water treatment.

Fisheries - The fisheries use includes water quality, habitat conditions, spawning and nursery areas,
and food sources necessary to sustain populations of cold water game fish, warm water game
fish and nongame fish. This use does not include the protection of aquatic invasive species or
ot her fish which may be considered A"undesirabl eo b
or the U.S. Fish and Wildlife Service within their appropriate jurisdictions.

Aquatic life other than fish - This use includes water quality and habitat necessary to sustain
populations of organisms other than fish in proportions which make up diverse aquatic
communities common to the waters of the state. This use does not include the protection of
human pathogens, insect pests, aquatic invasive species or other organisms which may be

consi dered fAundesirableo by the Woming Game and Fi
Wildlife Service within their appropriate jurisdictions.

Fish consumption - 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.

Recreation - Recreational use protection involves maintaining a level of water quality which is safe
for human contact. It does not guarantee the availability of water for any recreational purpose.

The recreational designated use includes primary contact recreation and secondary contact
recreation subcategories

Wildlife - The wildlife use includes protection of water quality to a level which is safe for contact and
consumption by avian and terrestrial wildlife species.

Agriculture - For purposes of water pollution control, agricultural uses include irrigation and/or
livestock watering.

Industry - The industrial use involves maintaining a level of water quality useful for industrial
PUIDOSES.

Scenic value - Scenic value use involves the aesthetics of a waterbody (odor, color, taste, settleable

solids, floating solids, suspended solids and solid vaste) and is not necessarily related to general
landscape appearance.
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Table 1. Wy o mi sugfdce water classifications (far left column) and designated uses (top row). For
each surface water class, a Yes indicates that a designated use is protected, while a No indicates that the
use is not protected.

= o < % = () 5 9 c c () S
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= 2 N @ S5 neg|l ¥ g ® 5 = 2]
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e 3% | 8% | = c| &% o = 5 < o

= 9| < 04 < 1]

1 Yed Yed Yed Yed Yed Yes Yes Yes Yes Yes Yes

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

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

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

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

2D No I If I Yes Yes Yes Yes Yes Yes Yes

present | present | present

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

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

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

3D No No No No No Yes Yes Yes Yes Yes Yes

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

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

4C No No No No No No Yes Yes Yes Yes Yes
! Class 1 waters are not necessarily protected for all uses (indicated by an italicized4# Y@y i n al | circumstances. For

surface waters in National Parks and Wilderness Areas are Class 1; however, all such waters are not necessarily managed for

fisheries or aquatic life other than fish uses (e.g. hot springs, ephemeral waters and wet meadows).

2Wyomingds recreational designated use is subdivided into primary an
recreational designated use in assigning surface water classifications.

2.3 USEPA Categorization

Wyoming's Methods for Determining Surface Water Quality Condition and TMDL Prioritization (WDEQ,

2014) outlines the methodology used by WDEQ for making designated use support determinations, or

assessments,on surface waters. Once designated use support determinations are made by WDEQ,

USEPA requires that all surface waters of the state be placed into one of five categories (USEPA 2005,

2006). Because designated uses, water quality standards and designated usesupport methodologies are

not consistent across all states, tribes and territories, surface water categorizations are used to

standardi ze these various approaches for USEPAO®6Gs nati o
use support determinations translate directly into the five categories below.

Category 1 - Available data and/or information indicate that all designated uses are supported and no
use is threatened.

Category 2 - Available data and/or information indicate that at least one designate d use is supported,
while one or more other uses are either indeterminate or not assessed.

Category 3 - Available data and/or information are either insufficient or inconclusive and designated use
support cannot be determined for any uses.

Category 4 - Available data and/or information indicate that at least one designated use is impaired, but
a TMDL is not needed. There are three sub-categories of category 4:

4A. Impaired waters with TMDLs approved by USEPA.
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4B.

4C.

A use impairment that is being addressed by the state through other pollution control measures.
For example, a stream that has been historically impaired by excess sedimentation from urban
stormwater runoff may be moved to category 4B after stormceptors a re installed that are
expected to effectively trap the excess sediment before it reaches the stream.

A use impairment not caused by a pollutant, but instead by anthropogenic non -pollutant
stressor(s). A pollutant can be thought of as a stressor for which an allowable load can be
calculated and is defined in Section 502(6) of the CWA as dredged spoil, solid waste, incinerator
residue, sewage, garbage, sewage sludge, munitions, chemical wastes, biological materials,
radioactive materials, heat, wrecked or discarded equipment, rock, sand, cellar dirt and industrial,
municipal, and agricultural waste discharged into water. Examples of anthropogenic non-pollutant
stressors for which a pollutant load cannot be calculated include stream flow alterations, str eam
channelization and concrete lined channels (USEPA, 2006).

The WyomingSt at e Engi neem&guOfaftiecse wa$SE®) quantity
waters; neither USEPA nor WDEQ have any regulatory authority over water quantity. Section
101(g) of the CWA states that /¢ /s the policy of Congress that the authority of each State to
allocate quantities of water within its jurisdiction shall not be superseded, abrogated or otherwise
impaired by this chapter. It is the further policy of Congress that nothing in this chapter shall be
construed to supersede or abrogate rights to quantities of water which have been established by
any State. The Code of Federal Regulations, 40 CFR 131.4(a) states thatconsistent with section
101(g) and 518(a) of the Clean Water Act, water quality standards shall not be construed to
supersede or abrogate rights to quantities of water. The Wyoming Environmental Quality Act,
W.S. 35-11-1104(a)(iii) states that nothing in this act limits or interferes with t he jurisdiction,
duties or authority of the state engineer, the state board of control, the director of the Wyoming
game and fish department, the state mine inspector, the oil and gas supervisor or the oil and gas
conservation commission, or the occupational health and safety commission.Re gar di ng
regulatory authority, Section 1 of Chapter 1 states that rnothing in this definition is intended to
expand the scope of the Environmental Quality Act, as limited in W.S. 35-11-1104 nor do these
requlations supersede or abrogate the authority of the state to appropriate quantities of water for
beneficial uses.

Augmenting and/ or decreasing natural streamf]l

WDEQ for the purpose of assessing designated use suppot. Flow alterations occur in all of

Wyomi ngds river basins to some degree and thei

beneficial to deleterious. WDEQ routinely evaluates the effects of flow alterations and other
anthropogenic non-pollutant stressors when reviewing water quality data and other information

n Wyo

WDE Q6 s

toward designated use support determinati ons.

of impaired waters requiring a TMDL (USEPA category 5) when flow alterations are considered to
be the primary cause of the water quality impairment. Instead, these waters are placed into
USEPA category 4C, which recognizes that a use impairment is not caused by a pollutant, but
instead by an anthropogenic non-pollutant stressor(s). Placing a water in category 4 C for flow
alterations indicates that at least one designated use is impaired, but that neither WDEQ nor EPA
has any regulatory authority over the cause of the impairment.

Category 5 - Available data and/or information indicate that at least one designat ed use is not
supported or is threatened. Category 5 water
requiring TMDLs. Each pollutant/segment combination is considered a separate 303(d) Listing. For

S ar

example, if the aquatic life other than fish use on a stream segment is impaired due to copper, sediment

and selenium, these three pollutants would be considered three separate 303(d) Listings.
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All categorized waters are georeferenced by WDEQ using GIS (Geographic Information Systems) and the
U.S. Geological Survey (USGS) 1:24K NHD (National Hydrography Dataset) data layer. Linear (streams)
and polygon (lakes, reservoirs, ponds) shapefiles are updated every two years and submitted to USEPA
along with the Integrated 305(b) and 303(d) Report. These sha pefiles are available to the public for
download on WDEQ's Watershed Protection Program website Study site locations from available data
and/or information are used to delineate the extent of each categorized water. Lakes and reservoirs are
typically placed into just one of the five categories, but can also be subdivided into several categories. In
contrast, streams commonly have segments in more than one category. WDEQ typically delineates
stream segments in one of two ways, depending on the number of study sites used in the assessment. If
two or more study sites exist, the segment will usually be delineated to include the distance between the
sites. If only one study site exists, however, the segment is usually extended from this site to the nearest
upstream and downstream tributary. WDEQ recommends that data submissions include the necessary
number of study sites to allow for an accurate delineation of each assessment unit.

A unique 305(b) identifier is assigned to each categorized water by WDEQ and serves as a permanent
reference. Each identifier contains information about the state, river basin and 12 -digit HUC (hydrologic
unit code) containing the water and a sequence number indicating the order in which waters have been
categorized within the 12-digit HUC. For example, a 36.5 mile segment of the Bear River, from the
confluence with Woodruff Narrows Reservoir upstream to the confluence with Sulphur Creek was placed
in category 5 and added to the 303(d) List in 2002. T he 305(b) identifier for this segment is
WYBR160101010303_01, indicating that it is located in Wyoming (WY), in the Bear River Basin (BR), in
12 digit HUC 160101010303 and that this was the first (01) cate gorization decision by WDEQ within this
12 digit HUC.

Data and information for all/l of Wyomingdbs categorized

Access database called the Assessment Database (ADB). The ADB was created by USEPA to assisagts
in creating CWA data reports and to improve the quality and consistency of water quality reporting and
water quality data analysis. The ADB is updated every two years and is submitted to USEPA along with
the Integrated Report.

3.0 Surface Water Quali ty Monitoring

3.1 Wyomingod6s Surface Water Monitor.i
WDEQ's Surface Water Quality Monitoring Programwas initiated in 1992 with the collection of physical,
chemical and biologicald at a fr om fAl east i mp ac tRefdrencesStreara RrojectThis

dataset remains dynamic and continues to be supplemented and refined as new reference streams are
identified. In addition, existing reference streams are re -visited to confirm reference status and document
natural temporal variability. These reference data are used to define a range of expected conditions when
evaluating the surface water quality of other Wyoming streams of unknown condition. In 1998, the
Watershed Monitoring Program began monitoring streams, lakes and reservoirsto determine designated
use support and remains committed to collecting the data necessary to provide conclusive use support
determinations. The Manual of Standard Operating Procedures for SampleCollection and Analysis which
was last updated in November 2012, describes the data collection methods used by the Watershed
Monitoring Program.

The 2010-2019 Watershed Monitoring Program Water Quality Strateqy lists ten program objectives; these
include: determining water quality standard attainment; identifying impaired waters; identifying causes
and sources of impairment; assessing water quality status and trends at multiple scales; e valuating
watershed program effectiveness; responding to complaints and emergencies; supporting the
development and implementation of water quality standards; providing data and technical support toward
the development and evaluation of Total Maximum Daily Loads (TMDLS); providing data and technical
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support toward the implementation and evaluation of nonpoint source (NPS) restoration projects; and
supporting Wyoming Point Source Discharge Elimination System WYPDE$ permitting and compliance.
To achieve these objectives, the Watershed Monitoring Program Monitoring Strategy includes stream
reference station monitoring, rotating basin probability surveys and targeted monitoring, monitoring of
high priority wat ers from the 1997 TMDL Workplan and lake and reservoir monitoring. Monitoring for the
2010-2019 strategy focuses on a rotating river basin framework where probabilistic (see Wy o mi ng 6 s
Statewide Water Quality Surveysbelow) and targeted monitoring will be i ntegrated. Using this approach,
a probabilistic survey will be completed for each river basin, and the results of these surveys will identify
waters for targeted monitoring studies. Monitoring to expand WDEQs reference dataset will also occur
within the ba sins under study. WDEQ re-evaluates its water quality monitoring strategy every ten years
to allow for adjustment of management goals and objectives as priorities change. WDEQ also provides
annual workplans to inform the public, government, non -profit and other groups about the monitoring
WDEQ will conduct during a given year and to provide the contact information for WDEQ regional offices.
WDEQ frequently involves stakeholders in targeted water quality monitoring studies.

Wyoming 6 Stream Surface Water Quality Monitoring Network s

WDEQ hasentered into a cooperative agreement with the USGS to conduct surfacewater quality
samplingfor two monitoring networks in Wyoming. One network is comprised of water quality and
gaging stations where sampling is generally conducted on a quarterly to monthly basis. Parameters of
interest vary between sites, but include standard physico-chemical measures, nutrients, major ions, trace
metals, sediment and pathogens. Study sites are used to collect data in support of nutrient criteria
development, monitor impaired streams, evaluate streams associated with point source discharges and to
identify trend s in the water quality of larger rivers. The second network includes water quality stations
associated with natural gas development, most of which are in northeastern Wyoming with a few in south
central Wyoming. This network was created to determine whethe r there are effects of natural gas
development on water quality, to establish baseline conditions in less developed areas and to insure
compliance with existing water quality standards and WYPDES permitting policies. Sampling locations for
these networks asof 2010 ar e cont ai ned 2080-2010iSurfacd/V&eD Manitoring Program
Strateqgy.

Wy o mi n Sudace Water Quality Surveys

The Environmental Monitoring and Assessment Program EMAB was established by the USEPA in the late
1980s to develop probability, or randomized, based monitoring tools (e.g. biological indicators, stream
survey design, estimates of reference condition) to produce unbiased estimates of the ecological

condition of perennial streams across large spatial scales. Within this program, Wyoming and 11 other
western states were grouped into EMAR-West. USGS was contracted by WDEQ to complete the sampling
and analyses in Wyoming from 2000-2003 and write a final scientific in vestigations report in 2007. This
study (Peterson et al. 2007) first compared the ecological status (i.e. chemical, physical, and biotic
condition) of Wyomingéds str e a-Wsstreferendelsteans. Next,the he combi n
ecological status of the three climatic regions within the state (i.e. plains, xeric , and mountain) were
compared to these reference streams and used to estimate the suitability of Wyoming streams for aquatic
life use support (ALUS). Lastly, the aquatic life other than fish designated use was evaluated using both
EMAP and Wy o milnegridydndeR ¢ WSl a(Hargett, 2011) and River Invertebrate Prediction
and Classification System RIVPACS (Hargett, 2012) biological indices.

WDEQ6és first and second statewide probabilistic survey:
(WDEQ, 2013a)were conducted during 2004-2007 and 2008-2011 to fulfill obligations under Section

305(b) of the CWA. Results from these surveys provide an objective summary of trends in the biological
condition of Wyomingb6s streams and identify the most i |
more focused and representative effort relative to EMAP-West. Unlike data from targeted studies and
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data gathered from the water quality monitoring networ |
probabilistic surveys are not used for determining designated use support.

WD E Q 6 s widetsanteys include all non-headwater (i.e. >1st Strahler order) perennial streams and
rivers that are not located in national parks, United States Forest Service wilderness areas or the Wind
River Indian Reservation. This equates to approximately 17,513 miles (based on 1:24K NHD digital
stream coverage) of perennial streams and rivers or almost one-half of the total miles of perennial
streams and rivers in Wyoming. Biological condition was evaluated at both the statewide scale and
separately for three climatic regions of the State: mountain, plains and xeric. A total of 64 and 45 study
sites were evaluated for the first and second statewide surveys, respectively.

According to the most recent statewide survey conducted in 2008-2011, 58% of the perennial streams

and rivers in Wyoming were in a least disturbed biological condition or comparable to reference

expectations. This percentage is statistically similar to that estimated during 2004 -2007 (53%) and the

period 2000-2003 (52%). Approximately 18% of Wyomi ngdés perenni al stream and r iV
considered most-disturbed, implying an appreciable deviation from reference expectations associated

with anthropogenic stressors. This estimate is similar to the first statewide survey (22%). Both surveys

represent a significant reduction from the estimate of most -disturbed perennial stream miles documented

during EMARWY (32%).

Based on the second statewide survey, 81% of perennial streams in the mountains climatic region were
in the least-disturbed biological condition, which was a significant increase from 66% in the first
statewide survey and 51% for EMAP-WY. The percentage of perennial streams in the least disturbed
condition for the plains was 39% (similar to the 41% in the first statewide surve y) compared to 53% in
the xeric, whereas approximately 28% least disturbed was estimated for EMAP-WY. The percentage of
least disturbed stream miles in the xeric during the second survey was similar to the first statewide
survey (48%) and EMAP-WY (66%). The percentage of perennial streams in the most-disturbed
biological condition was 4% in the mountains, which was a significant reduction from the 18% in the first
statewide survey and 33% during EMAP-WY. The percentage of perennial stream miles in the plains with
a most-disturbed biological condition remained relatively similar between the first (33%) and second
(24%) statewide surveys, whereas approximately 63% was estimated as most disturbed for EMAP-WY.
Approximately 25% of the perennial streams in the xeric region we re in the most-disturbed biological
condition, which is statistically equivalent to the first statewide survey (19%) and EMAP -WY (26%). A
combination of drought-induced effects, record high flows and historical and current anthropogenic
disturbances are presumed responsible for the less favorable biological conditions between surveys within
the xeric and plains regions.

Channel instability and total suspended solids (TSS) were the most widespread stressors for both
statewide surveys, whereas sedimentation and riparian disturbance were the most common stressors
statewide during EMARWY. Based on the most recent statewide survey, riparian disturbance was among
the most common stressor in all three climatic regions. Riparian disturbance was the second most
common stressor in the mountain and the most common stressor in the xeric regions, respectively. TSS
was the second most common stressor in the plains. Nutrient enrichment was the least important
stressor both statewide and within climatic regions.

WDEQ/WQDhas phased out statewide probabilistic surveys for the foreseeable future and has replaced

them with a rotating basin probabilistic design that was implemented in 2010 as part ofthe WDE@ s t e n

year (2010-2019) monitoring strategy ( WDE Q, 2 0 1 0) . robahilistiorbtatiggdasin ppproach
establishes an order of rotation and sampling years ami
several river basins. Information from each of the five superbasin probabilistic surveys will be used in the

futur e to evaluate and report on the water quality condition of Wyoming streams within each superbasin

and statewide once all superbasins have been completed.
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3.2 Monitoring by Conservation Districts

Since 1998, many of Wyoming's Conservation Districts with the guidance and leadership of local
watershed steering committees, have taken initiative to improve water quality in the state. All of
Wyomi ngds 34 Cons e involddinovater qualis activities atssome teveel; including
monitoring waters within their districts, developing watershed plans to address known impairments and
threats, and assisting citizens in implementing best management practices (BMPs) to improve water
quality (WACD, 2011). Most watershed planning is intended to address waters on the 303(d) List of
impaired waters requiring TMDLs and to provide an opportunity for voluntary and incentive based
implementation activities to improve water quality ( WACD, 201]). These waters are often given a low
priority for TMDL development by WDEQ to provide an opportunity for restoration to occur. Ultimately,

the goal of watershed planning is to identify and implement BMPs that will result in the removal of waters

from the 303(d) List. Data and other informat:i
Districts for this report. A USEPA Section 319 Nonmint Source Program Success Story involving Uinta

County Conservation District (UCCD) is included

Conservation Districts have successfully contributed to stream restoration (see Appendix A).
4.0 TMDL Perioritization

Section 303(d) (1) of the federal CWA requires
segments identified as needing a TMDL. This ranking must evaluate the severity of the pollutant and the
specific designated uses adversely impacted bythe pollutant. However, the most severe water quality
problems or the most toxic pollutants need not always be given the highest priority for TMDL
development if circumstances warrant a lower priority. Consistent with 40 CFR § 130.7(b)(4), each state
must also submit a priority ranking every two years within the 303(d) List of the Integrated Report,
including waters targeted for TMDL development in the next two years. USEPA guidance encourages
states to maintain a TMDL schedule in which TMDLs are completedwithin 8 to 13 years from the time of
initial listing. WDEQ anticipates that some TMDLs will take less than a year while others may take
upwards of 3 years to finalize.

USEPA's 2006 Integrated Report Guidancerecommends that priority rankings be clear and either in the
form of a scheduled TMDL completion date or a tiered system such as high, medium and low. Prior to
Wyoming's 2008 TMDL Workplan UpdanDEQ utilized a high, medium and low ranking system.
Beginning with the 2010 Integrated Report, the prioritization for TMDL development was changed within
the 303(d) List to include the approximate dates that each TMDL is expected to be initiated. By including
initiation in the 303(d) List, the public will be better informed of the anticipated timeline of each TMDL.

The severity of the impairment, the EPA time frame, data availability and the effective use of resources

will be primary factors in developing the ranking sch edule. Typically no single factor will have precedence

over another factor. In general, factors for priority ranking will be utilized in the following manner:

1. Timeliness. Waterbodies that have been on the 303(d) List the longest will typically be
scheduled for TMDL development before newly listed waterbodies.

2. Hazards to Human and Environmental Health. Waterbodies on the Section 303(d) List
for pollutants posing a significant human or environmental health risk (i.e. priority pollutants) will
typically be scheduled for TMDL development sooner than other waterbodies.

3. Data Quality and Availability . Waterbodies on the 303(d) list having existing data that are
sufficient to develop a TMDL will typically be developed before waterbodies needing additional
data or analysis. Waterbodies with insufficient data will be given a lower priority to allow time for
additional data collection.
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4. Endangered Species. Waterbodies supporting aquatic species that are considered
threatened, endangered or are species of concern will typically be scheduled for TMDL
development before waterbodies without such species.

5. Timely Restoration.  Waterbodies with ongoing implementation practices which are believed
to have a high possibility of achieving full restoration within 8 years of initial listing will typically
be scheduled for TMDL development later than waterbodies without such ongoing efforts.

6. Quality of the Impaired Water. Higher quality waterbodies (Class 1 or 2) on the Section
303(d) List will typically be scheduled for TMDL development sooner than lesser quality (Class 3
or 4) waterbodies.

Once the above factors have been adequately evaluated, the available resources of the TMDL Program
are also considered toward determining a TMDL development schedule. TMDLs vill be developed on a
watershed basis whenever feasible in order to maximize staff efficiency and cost effectiveness.

50Wyomi ngds NonpoPFrogram Sour ce

The Wyoming Nonpoint Source Program operates under the Watershed Management Section of the
WDEQ, WQD. Unlike point source pollution, which can be traced back to a single defined source,
nonpoint source pollution is diffuse in nature, making it difficult to assess the source of the problem.
Nonpoint source pollution occurs when runoff from rainfall or snowmelt travels over and/or percolates
through the soil and picks up contaminants. These contaminants are deposited into streams, lakes, rivers,
and groundwater. While some nonpoint source pollution can be natural in origin, it is generally associated
with human land-disturbing activities such as urban development, road construction, agriculture,
recreation, silviculture and mineral exploration. Common nonpoint source contaminants include fertilizers
and pesticides from agricultural and residential activity; oil, grease, sediment and toxic chemicals from
urban runoff; sediment from construction activity or stream bank erosion; and bacteria and nutrients

from livestock and pet waste or failing s eptic systems.

After recognizing that nonpoint source pollution is a serious impediment to meeting the goals of the CWA
and that more focus was needed in this area, Congress amended the CWA in 1987 to include Section
319, Nonpoint Source Management Progams, which provided the basis for the Wyoming Nonpoint
Source Program. Through Section 319 grants, funds can be made available to state, federal and local
agencies, nonprofit organizations, and private individuals. Projects that reduce the impacts of nonp oint
source pollution and improve water quality are eligible. The vision for the Wyoming Nonpoint Source
Program is to sponsor projects that reduce or eliminate nonpoint source pollution in threatened,
impaired, and high-quality waters of the state so all designated uses are fully supported for the benefit of
all Wyoming citizens. Section 319 grant funds are available each year on a competitive basis. Funds are
awarded as reimbursement grants, meaning funds can be issued to the recipient only after proof of
expenditure on eligible costs. All proposals submitted must identify at least 40 percent of the total project
cost as non-federal cash or in-kind services match. The Nonpoint Source Program also administers funds
available under Section 604(b)/205(j) of the CWA. Section 205(j) funds are available to local government
agencies for the purpose of water quality management planning.

6.0 Emerging Surface Water Quality Issues
Methylm ercury

Mercuryi s a metal that nat ur al dudaceavateraito semeiextentaahd is aavhtert h e
quality pollutant of increasing concern. USEPA estimateghat much of the mercury pollution in U.S.
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surface waters is derived from industrial air emissions from power generation, other industrial and waste
disposal activities within and outside of the U.S. It has been estimated that a pproximately 67% of
atmospheric mercury originates from anthropogenic sources (USGS, 20093.

The methylation of mercury occurs when inorganic mercury is converted to organic methylmercury. The
degree to which mercury is converted to methylmercury in various aquatic environments is currently not
well understood. Methylmercury is highly toxic and is known to concentrate, or bioaccumulate, in the
tissues of predatory fishes; the primary route of human exposure to methylmercury is through the
consumption of fish and shellfish. USEPA's (2001) Recommended Fish Tissue Residue Methylmercury
Criterion is 0.3 mg methylmercury/kg, which is based on a fish consumption rate of 0.0175 kg fish/day.
USGS (2009a)estimated that approximately 27% of waters surveyed across the U.S. (including only 2
sites in Wyoming) had fish tissue concentrations equaling or exceeding 0.3 mg methylmercury/kg.

U S E P reé@mmended criterion is intended to be used by states as guidance during the development of
methylmercury water quality criteria. To date, Wyoming has not adopted fish tissue based methylmercury
criteria protective of the fish consumption designated use.

Between 1972 and 2011, the Wyoming Game and Fish Department (WGFD) measured the methyl
mercury concentrations of various species of fish collected from several reservoirs across Wyoming.
WGFD sampled only omnivorous common carp in 1972 from ten reservoirs and one river across the state
and found mostly very low concentrations of mercury. Surveys between 2000 and 2011 were focused
almost exclusively on larger predatory fishes (walleye, perch, crappie, sauger, trout, bass, burbot and
catfish) and to a lesser extent omnivorous fishes (white sucker, drum and carp). WGFD reported
minimum and maximum concentrations of mercury for the various species and collection dates. Maximum
values were commonlyabove USEPAOs recommended criterion at sever
However, because larger size clasgs were intentionally targeted and maximum values reported, higher
concentrations would be expected. The Wyoming Department of Health (WDH), in cooperation with
WGFD has issuedfish consumption advisories for several reservoirs across the state. These advisories
include detailed dietary recommendations to assist the public in making informed fish consumption
decisions for their families. The WGFD and WDH included several additional waters in a2013 updated
fish consumption advisory.

Climate Change

In response to four assessment reportsby the Intergovernmental Panel on Climate Change (IPCC),

USEPA released a document entitled: NATIONAL WATER PROGRAMBATEGY.Response to Climate

Changet hat summari zes the agencybs strategies for address
systems. The document lists five anticipated impacts that may directly threaten the water quality of

Wyomi ngbs streams, | akes, r eircreased evatar gollution assoviaded | an d s ; i ncl
problems from rising stream temperatures, an increase in extreme water related events (e.g. droughts

and floods), reductions in available drinking water and the displacement of aquatic communities as water

temperatures change. In the National Water Program Strategy, the USEPA lists mitigation, adaptation,

and research of climate change as areas of focus and outlines specific goals within each.

Aging forests, prolonged drought and warmer winters have allowed populations of pine beetle in

Wyoming to reach epidemic status. USFS estimatesthat 3.3 million acres of national forest have been

infested by pine beetles in Wyomings i nc e t hMortdlit9 flod pirse beetle infestations is significant

in the Black Hills, Medicine Bow, Shoshone, UintaWasatch-Cache and Bridger Teton National Forests.

Rapid deforestation may result in elevated water yield (Potts 1985, CCSP, 2009 and soil erosion (CCSP,

2009) in effected watersheds, and these symptoms could be exacerbated by an increase in the frequency

and severity of forest fires. Some statistical models suggest that temperatures will increase in surface

waters, and that the coldwater fisheries of Wyoming are particularly vulnerable to these changes ( Rahel

et.al.199¢ . The ultimate effects of global climate change
unknown.
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7.0 Public Participation

The State of Wyoming encourages participation in the development of this biennial document by various

public and private, government and non -government stakeholder groups. Many entities routinely submit

water quality data and provide an important external review ofthe | nt egr at ed Report duri n
public comment period. WDEQ acknowledges the important contributions of these groups to the

development, review and improvement of this report.

8.0 Basin Descriptions and  Surface Water Quality Summaries

In this section, an overview of each of Wyomingds 14 r i ver b aasinsa® thénsubgividedvi de d . B
into individual sub-basins (8 digit HUCs) and the water quality condition within each is summarized Non-

WDEQ informational sourcesare cited in the text and listed in the references section. WDEQwater

quality monitoring reports are also cited within the text, and hyperlinks are provided to electronic copies

of many of these documents.

8.1 Bear River Basin

The Bear River Basindrains approximately 2,844 mi2in Wyoming as well as portions of Utah and Idaho.
The river flows north from its headwaters in the Uinta Mountains of Utah into Wyoming near Hilliard,
continues through Evanston and re-enters Utah below Woodruff Narrows Reservoir. The river then flows
back into Wyoming at the Cokeville Meadows National Wildlife Refuge before crossing into Idaho near the
community of Border. The Bear River Compact of 1958 (amended in 1980) was developed to apportion
water from the Bear River among Idaho, Utah and Wyoming as it courses between these three states.
The Bear River Commission which is composed of nine governor appointed commissioners (3 from each
state) and one federal commissioner, is tasked with administering the provisions of the compact. The
Bear River Watershed Information System provides additional water quality information for the basin.
Both Idaho (bacteria, phosphorus and sediment) and Utah (dissolved oxygen and phosphorus) have
completed TMDLsfor portions of the Bear River Basin. WDEQhas initiated a sediment TMDL on the Bear
River.

The Bear River Basin in Wyoming consists of subirrigated high valleys, foothills, low mountains and some
mid-elevation mountains of the Uinta Mountains (Chapman et al. 2003). Water from the Bear River is
extensively diverted within high valleys and used to irrigate alfalfa, grains and pastures. Streams in the
basin are mostly perennial at higher elevations, but may be intermittent o r ephemeral at lower elevations,
which may be due in part to irrigation diversions, channel down cutting, loss of riparian vegetation and
damming (ERI, 1992; NRCS, 2001) The geology of the foothills and low mountains consists of easily
erodible fine-grained sedimentary formations, which contribute high natural loads of fine sediment, salts,
carbonates, sulfates, and/or phosphate. Due to the presence of these highly erodible soils, streams in
much of the basin are highly dependent on vegetation for physical s tabilization and are typically very
sensitive to disturbance. Land uses in the basin include livestock grazing, irrigated agriculture, oil and gas
production, historic phosphate and coal mining, wildlife habitat and recreation on Bridger-Teton National
Forest and BLM lands

Historically, Bonneville (Bear River) cutthroat trout were found throughout the Bear River Basin, but
competition from non -native species, loss of aquatic habitat and water quality changes have caused
populations of these fish to decline. In 1998, a petition was filed with the U.S. Fish and Wildlife Service
(USFWS) to list the Bonneville cutthroat trout as threatened under the Endangered Species Act(ESA) In
2008, the USFWS determined that listing was not warranted because a range wide status review
indicated that self-sustaining Bonneville cutthroat trout populations are well distributed throughout their
historic range and are being restored or protected in all currently occupied watersheds. The Wyoming
Game and Fish Department WGFD has been working with Idaho, Nevada and Utah as part of a
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Bonneville Cutthroat Interagency team to develop conservation strategies to improve and sustain
Bonneville cutthroat trout populations.

Upper Bear River Sub -basin (HUC 16010101)

An assessment of Pleasant Valley CreeK WYBR160101010301_01)above Crompton Reservoir WDEQ,

2001) showed that the aquatic life other than fish use was fully supported. No fish were observed during

this study, which supports WDEQ6s current classificati
indicated that there may be excess sediment and nutrient loading to Crompton Reservoir.

WDEQ (2002 monitored Sulphur Creekin 1998 and 1999. Study sites above and below Sulphur Creek
Reservdr identified excesssediment and nutrients as concerns, but designated uses could not be
assessed The report indicated that p otential sources of these pollutants were heavy riparian grazing and
bank erosion, rapidly fluctuating flows below the reservoir and changes in seasonalflows in the up stream
channel.

Water quality monitoring by WDEQ (2001) on the Bear River (WYBR16010101020101) between 1995 and
1998 indicated that the cold water fishery and aquatic life other than fish uses are supported within the
entire upper watershed above Sulphur Creek excluding Mill Creek The Bear River
(WYBR160101010303_0} below Sulphur Creek (between Sulphur Creek and Woodruff Narrows Reservoir)
was not supporting its aquatic life other than fish and cold water fishery uses due to excessivesediment
and this segment was added to the 303(d) List in 2002. Sedimentation from Sulphur Creek and from
various habitat alterations along the Bear River were identified as sources. The report also noted that
much of the river within this segment i s channelized and has poor quality trout habitat. A WGFD iiparian
improvement project on the Bear River has been conducted near Evanston. Uinta County Conservation
District (UCCD has formed a watershed steering committee and has completed a Bear Riverwatershed
plan. A sediment TMDL for the Bear Riverwas initiated in January, 2013 and a draft TMDL was submitted
to USEPA for approval in August, 2014

The Twin Creek watershed flows through highly erodible shales that contribute carb onates, salts and

metals to the watershed. Twin Creek was channelized during the construction of a railroad line built along

the creek in the late 1800s. This channelization has restricted lateral channel adjustments and caused the

stream to down cut as much as 8-15 feet below its original flood plain. Resource concerns within the

watershed include the loss of perennial flows in upper Twin Creek since the 1970s, sediment and nutrient

loading to the Bear River (NRCS, 2001)and damage to riparian areas from historic livestock grazing and

other land uses (BLM, 2005b). Phosphate was mined in the drainage between 1910 and 1977, and a

phosphate mill operated until about 1985 using ore mined in Idaho. A project to reclaim unstable mine

tailings and eroding spoils piles within a 140 acre area along Twin Creekwas compl eted by WDEQ®O
Abandoned Mine Lands Division (AML) in 2008.

ERI (1992) identified the Bridger Creekwatershed as a significant contributor of both sediment and
phosphates to the Bear River. Based on this study, the entire Bridger Creek watershed
(WYBR160101010801_01)was added to the 303(d) List in 1998 due to threats to the aquatic life other
than fish use from sedimentation. Sources include the re-routing and channelization of approximately
2,500 feet of the mainstem of Bridger Creek for road and railroad construction, which has resulted in
extensive head cutting and sedimentation in the lower watershed. The study also identified historic
livestock and wildlife grazing on the B L M@usnberland/Uinta Allotment as contributing to poor rip arian
vegetation cover. This condition has led to extensive down cutting and erosion of the stream channel
throughout the watershed. The watershed transitions between intermittent and ephemeral reaches, and
the majority of the sediment loading occurs durin g spring snowmelt runoff and rain storm events. In
1996, a Section 319 Bridger Creek Restoration Project (ERI, 1996) was completed to address these
concerns. As part of this project, seven small sediment retention reservoirs were constructed in the upper
watershed to trap
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sediment, create an alternative water source for livestock and to reduce further head cutting and down
cutting in the upper watershed. In addition, a pre-existing large gravel pit in the lower watershed near
the Utah border was modified into a sediment basin designed to reduce head cutting in the stream
channel near Highway 30/89 and
Upper Bear River Sub-basin to trap sediment from the upper
watershed. ERI (1996) estimated
. that the gravel pit reduced
r sediment loading to the Bear
River by 58%. However,
sediment data from before and
after BMPswere implemented are
largely lacking within the Bridger
Creek watershed and on the Bear

BearRiver River above and below the
. Basin “ confluence with Bridger Creek.
: ) Livestock grazing management
Bridger Creek ¥ was also modified through the
(WYBR160101010801_01) 5 1996 BLM Cumberland/Uinta
) 0 3 6 12 Miles Allotment Operating Plan and the
Bear River .
(WYBR160101010202_01) 2000 BLM Cumberland/Uinta
B Allotment Cooperative
Pleasant Valley Creek
(WYBR160101010201_01) Management Planto enhance
Bear River riparian vegetation and improve
(WYBR160101010201_01) streambank stability. Greenline

studies conducted by the BLM in
2008-09 indicated that the
riparian condition may be
improving. However, there are
Legend relatively few physical indicators

Mill Creek
[(WYBR160101010106_01)

(e.g. sediment load, water
~w Category 2 Streams (Usels) Supported) 1o yherature and channel
~"r<— Category 3 Streams (Use(s) Not Supported)  morphology) that can be used to
-~ —— Unassesssed Streams determine whether the
%  Unassessed Lakes and Reservoirs watershedbds condition
7 Municipalities improved.

Central Bear River Sub -basin (HUC 16010102)

Stream channelization and willow removal occurred during the mid-1900s along the lower Smiths Fork to

increase crop production. These practices have led to accelerated bank erosion and stream widening. A

Smiths Fork Steering Committee was formed by WGFD in 2004; goals included reducing sedimentation,

improving water quality by increasing bank stability and improving wildlife habitat by modify ing grazing

practices and using controlled burns (Bear River Watershed Information System, 2013) . The BL M0 s
Smithsfork Grazing Allotment is a 90,937-acre cattle and sheep grazing allotment located northeast of

Cokeville. A management concern on this allotment is the condition of riparian areas, upland springs and

seeps due to past grazing and other activities; these include the chemical spraying of vegetation, which

eliminated mostofthe wi |  ows i n the | ate 606s and early 706s and
conversions within grazing allotments. With season-long grazing and a lack of upland water resources,

livestock tend to concentrate in riparian areas for most of the growing season. Proper Functioning

Condition (PFC) inventory data collected by the BLM indicate that most of the streams within the

all otment are fAfunctioni ng -aetland areakade,funatidnal, bit susteptibtes t he r |
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to degradation. The BLM released the Smitlsfork Allotment Management Plan in March, 2005. The plan
provided grazing management strategies that are expected to improve riparian vegetation along stream
corridors and upland spring sites, which may improve water quality in the Smiths and Thomas Fork
Watersheds (BLM, 2005g. Water quality assessments conducted by (WDEQ, 2002) on Coantag
(WYBR160101020201_02)and Hobble (WYBR160101020201_01)Creeksand in the Smiths Fork
(WYBR160101020204_01)drainage above North Smiths Fork indicate that these waters fully support
their cold water fishery and aquatic life other than fish uses.
Sediment and nutrients have been

Central Bear River Sub-basin identified as possible water quality
concerns in portions of the Salt
Creek watershed, both in Idaho

‘f\',,'?,ﬁif;ﬁi'; and Wyoming (ERI, 1992). Some
1020304_00) reaches of Salt Creek have

unstable banks due to naturally
erosive geology and channel

& confinement imposed by the
2% construction of a highway within
Bea B'a:_'ve' the valley. A WDEQ(2005) study
mn

of Salt Creek
(WYBR160101020303_01)
indicated that riparian conditions
are improving,that a fairly diverse
macroinvertebrate community is
present and that the stream
supports its cold water fisheries
use. WGFD andBLM have
completed several riparian
improvement projects in the Coal
and Little Muddy Creek
watersheds to enhance Bonneville

pantag Creek
(WYBR160101020201_02)

Hobble Creek
(WYBR160101020201_01)

Smiths Fork
(WYBR160101020204_01)

¥ cutthroat trout populations. A
- o WDEQassessment of Giraffe
0153  6Miles ; Creek (WDEQ, 2007)
e . (WYBR160101020304_00) a
Legend tributary to Salt Creek, indicates

-~ Category 2 Streams (Use(s) Supported)  fUll support of its cold water
i Una S fishery and aquatic life other than

s  Un T iy e fish designated use.
P Municipalities

8.2 Belle Fourche River Basin

The Belle Fourche River Basin in Wyoming drains approximately5,512mi2. The basi ndés headwat e
originate in the rolling prairie and Pine Scoria Hills of southern Campbell County. The river then flows

northeast through the semiarid Pierre Shale Plainsand through the Black Hills Foothills before entering

South Dakota. Most streams originating in the plains are naturally intermittent; ho wever, discharges from

coal mines, CBM production, and those from the city of Gillette provide perennial flows in Donkey Creek,

portions of the Belle Fourche River and several other plains streams. Land uses in the basin consist

mostly of oil and gas production, coal and bentonite mining, livestock grazing, dryland farming and

wildlife habitat (Chapman et al. 2003).
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Keyhole Reservoir(193,753 acre-feet) is located on the Belle Fourche River about 17 miles northeast of
Moorcroft and is operated by the Bureau of Reclamation (USBOR) The reservoir was built in the 1950s to
provide a supplemental water supply to the Belle Fourche Reservoir in South Dakota, to provide
recreational opportunities and for flood control. W ater stored in the reservoir is allocated between
Wyoming (10%) and South Dakota (90%) users through provisions in the Belle Fourche River Compact of
1943. The Belle Fourche Riverbelow Keyhole Reservoirhas perennial flow due to reservoir releases and
perennial tributaries originating in the Black Hills.

The South Dakota Department of Environment and Natural Resources(SDDENR)added the Belle Fourche
River from the Wyoming/South Dakota state line downstream to Fruitdale, South Dakota to the 303(d)
List in 2002 because total suspended solids (TSS)and fecal coliform bacteria were impairing the
Warmwater Permanent Fish Life and Immersion Recreation Uses SDDENRcompleted a TMDL for TSS on
the Belle Fourche River (Hoyer and Larson, 2005). The TMDL concludedthat most of the elevated TSSin
the river is likely from stream incision and bank failure. The study also indicated that releases of water
from Keyhole Reservoir for irrigation have significantly increased TSS and specific conductivity in South
Dakota. SDDENRhas also completed a TMDL for fecal coliform (Foreman, 2007) that estimates a 46%
reduction in fecal coliform bacteria would be necessary to bring the river into compliance with South
Dakotad water quality standards. Bacterial source tracking used in the study failed to distinguish between
humans, livestock, and wildlife as potential sources Bacterial concentrations were the highest during
runoff events and during water releases from Keyhole Reserwir, indicating that contamination may be
occurring via overland flow and through re -suspension of reservoir sediments. Crook County Natural
Resource District (CCNRD completed a watershed plan for the Belle Fourche River in 2005.

A pesticide occurrencestudy (USGS, 201} conducted during the summer of 2009 and spring of 2010
detected 8 and 10 different pesticides, respectively, in the Belle Fourche River near Moorcroft; however,
concentrations of these pollutants were well below the WD E Qdrisking water criteria in Appendix B of
Chapter 1.

Upper Belle Fourche Sub  -basin (HUC 10120201)

The City of Gillette is the fourth largest municipality in Wyoming and is situated at the headwaters of the
Donkey Creek watershed. Water quality assessments by WDEQ (2000) indicated that the recreational
uses on Donkey (WYBF101202010600_01)and Stonepile (WYBF.01202010602_01) Creekswere not
supported due to high concentrations of fecal coliform. As a result, a 61.4 mile segment of Donkey Creek,
from the confluence with the Belle Fourche River upstream to Brorby Boulevard within the city of Gillette
and 7.5 mile segment of Stonepile Creek were added to the 303(d) List in 2000 and 2002, respectively.
Supplemental data, collected as part of the 2008 Little Powder River and Belle Fourche Drainages
Watershed Implementation Section 319 Project extended the impairment on Stonepile Creek an
additional 0.1 mile. The segment now extends 7.6 miles, from the confluence with Donkey Cre ek
upstream to the junction of h ighways 14/16 and 59. TMDLs were completed in August, 2013 for Donkey
and Stonepile Creeks and these waters have been placed in category 4A.A watershed plan for the
Donkey and Stonepile Creeks was developed byCampbell County Conservation District(CCCD)in 2006.
The plan will likely be updated now that the Belle Fourche River TMDL has been completed.
Implementation strategies in Campbell County will focus on septic system improvements, education of
urban and rural residents, urban sewage treatment, storm water runoff, solid waste management, small
acreage land use management, and rural development issues.

WDEQ currently identifies three segments of the Belle Fourche River as having impaired contact
recreation uses (WDEQ 2004a,2004b): from the confluence with Donkey Creek upstream 5.4 miles, from
Arch Creek downstream to Sourdough Creek WYBF101202010904_00)and from Keyhole Reservoir
upstream to the confluence with Donkey Creek (WYBF101202010504_00) USG$2006-2008, gage
#06426500) has also reported high E. colicounts in the Belle Fourche River near Moorcroft. Crook
County Natural Resource District (CCNRD) has conducted monitoring, implemented septic and animal
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feeding operation projects and has developed a watershed plan to address these impairments. Monitoring

by USGS, as recently as 20092010, has shown that the Belle Fourche River below Donkey Creek

frequently exceeds WDEQ6s aquatic |life other than fish
ammonia occasionally exceeds the acute criterion protective of the warm water game fishery use.

Therefore, these pollutants were added to the 303(d) List in 2008 for the Belle Fourche River between

Keyhole Reservoir and Donkey Creek. TMDLs were completed in August, 2013 for five upper Belle

Fourche watershed 303(d) Listings; including three for bacterial impairm ents on the Belle Fourche River

and one each for the ammonia and chloride impairments on the Belle Fourche River. These listings were

therefore removed from the 303(d) List in 2014 and placed in category 4A.

Gillette Fishing Lake (WYBF101202010601_01)is a 25 acre lake located within the City of Gillette. The

lake was added to the 303(d) List in 1996 because WGFD suggested that excess sediment and phosphate

were impairing the aquatic life other than fish and cold water fishery uses. A Section 205j Fishing Lake

Water Quality Study (Ecologicd Services, 1995) was initiated by CCCD to determine the sources of these

pollutants. Data suggested that stormwater runoff from the City of Gillette was the primary source.

CCCD, in cooperation with the city of Gillette, developed a water quality improvement plan to address

these two impairments (WACD, 2011). The three main goals outlined in the plan were to construct a

wetl and complex at the | akebds inlet to trap sedi ment, :
2011, the city began designing th e wetland complex and bank stabilization structures (WACD, 2011). The

City of Gillette completed Phase 1 of a Section 319 Project in 2012, which included the construction of

the wetland complex with five sediment basins. The City of Gillette has received funding from the

Wyoming Wildlife and Natural Resources Trust to help offset the costs of upgrading the Gillette Fishing

Lake. These funds were utilized to purchase three floating islands that may mitigate nutrient

concentrations within the Lake. The City of Gillette initiated sediment and phosphate TMDLs for Gillette

Fishing Lake in 2008. These TMDLs were delayed in order to allow a UAA submitted by the City of Gillette

to be reviewed. The UAA was approved by WDEQ and USEPAiIn2011 changing Gillette Fi st
classification from a cold water game fishery (2AB) to a warm water game fishery (2ABww). TMDLS on

Gillette Fishing Lakefor sediment and phosphate were approved by USEPA in February, 2013. These

listings were therefore removed from the 303(d) List in 2014 and placed in category 4A.

The headwaters of Blacktail Creek (WYBF101202010903_01)are located in the northwestern Black Hills.
The creek flows northwest and ultimately confluences with the Belle Fourche River near the town of
Hulett. WDEQ (20049 collected physical, chemical and biological data from a single study site along
Blacktail Creek within the Black Hills in 2000. Streambanks were considered moderately stable and
sedimentation was not considered a problem in the creek channel. The limited physical issues that were
noted were attributed to historic grazing activities. There were no exceedances of any water chemistry
criteria during this study for the parameters measured. The macroinvertebrate community in Blacktail
Creek was only 62% comparable to that of reference condition, but this departure was attributed to the
intermittent hydrology of the watershed. The physical, chemical and biological data in the report
indicated that the cold water fishery and aquatic life other than fi sh uses for Blacktail Creek within the
Black Hills National Forest are fully supported.

The Beaver Creek WYBF101202010906 0OOwat er sheddés headwaters are | ocated
Mountains within the Black Hills National Forest. Beaver Creek above Cook Lake is perennial, but then

becomes intermittent WDEQ (8004)dollected physica, ahemiaalarid bieldgical

data at 6 sites along Beaver Creek, Wood Canyon, Reservoir Gulch and Cub Creek in 2000. Water

temperature within lowe r portions of Beaver Creek were noted as periodically elevated, but were

attributed to riparian degradation from historic grazi.:|
The study concluded that Beaver Creek, Wood Canyon WYBF101202010906_02) Reservoir Gulch
(WYBF101202010906_03)and Cub Creek WYBF101202010906_04)were fully supporting their cold

water fisheries and aquatic life other than fish uses.
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The headwaters of Fawn Creek (WYBF101202010906_06)are located in the Bearlodge Mountains within
the Black Hills National Forest. WDEQ, (2004) collected physical, chemicd and biological data from a
single study site located on Fawn Creek in 2000. No measured chemical parameters exceeded WDEQ
water quality criteria during this study. Excess fine sediments were noted, but were attributed to the
stream channel adjusting to historic grazing practices and to the intermittent hydrology of the watershed.
Streambanks and riparian condition were considered to be stabilizing due to improvements in grazing
management. The marocinvertebrate community was considered relatively comparable to reference
condition. The report concluded that the aquatic life other than fish use on Fawn Creek was fully
supported from the confluence with Beaver Creek to a point 3.1 miles upstream.

The headwaters of Little Creek are located in the Bearlodge Mountains within the Black Hills National
Forest. WDEQ (2004) collected physical, chemical and biological data from a single study site located on
Little Creek (WYBF101202010906_05)in 2000. No measured chemical parameters exceeded WDEQ water
quality criteria during this study. Elevated fine sediment was noted during this study, but was attributed

to the failure of beaver dams. Overall, the streambanks and streambed substrata were described as

stable and composed of cobbles and boulders. The comparability of the study site to reference was only
62%; however, this departure was attributed to differences in water chemistry associated with natural
geology. The report concluded that the aquatic life other than fish use on Little Creek was fully supported
from the confluence with Beaver Creek to a point 1.3 miles upstream.

Lower Belle Fourche Sub -basin (HUC 10120202)

Itis currently unknown whether the elevated bacteria concentrations that occur in the upper Belle

Fourche sub-basin continue downstream into this sub-basin. Escherichiacoli data collected along the

Belle Fourche Riverby CCNRDin 2003 and 2004 (EDE, 2005) showed some elevated individual sample
concentrations; however, all calculated geometric means were below WD E Qditerion protective of

primary contact recreation. Foreman (2007) reported that 9 of 16 individual samples collected from the

Belle Fourche River inSouth Dakota near the WY/SD border during 2004 and 2005 exceededSDDENR & s
400 CFUA00 mL single sample maximum criterion for fecal coliform bacteria.

Readwater Sub-basin (HUC 10120203)

Springs discharge thousands of gallons of water per minute to Sand Creek, which is protected as a Class
1 water by WDEQ The lower portion of the creek is considered a high quality trout fishery by WGFD.
WDEQ hasmonitored water quality on Sand Creek, but designated uses could not be assessed

8.3 Big Horn River Basin

The Big Horn River Basinin Wyoming drains approximately 20,949 mi?, and is bordered by the Absaroka
and Wind River Mountain Ranges to the west, Beaver Rim to the south and the Bighorn Mountains to the
east. The Absaroka Mountains are a volcanic mountain range originating 40-50 million years ago from a
group of approximately 25 large volcanoes (Chapman et al. 2003). Ecoregions within this mountain range
include alpine, sub-alpine and foothills. Soils in these mountains are nutrient rich, and consist of highly
erosional ash, tuff, basalt and pumice which can naturally elevate stream turbidity during precipitation
events. The Wind River Mountains consist of alpine and sub-alpine granitic mountains flanked by dry
sedimentary foothills and low mountains. Soils in the latter two ecoregion s are coarse, acidic and low in
nutrients; lower elevation sedimentary soils consist of sandstone, shales, siltstone and limestone. The
Beaver Rimis composed of rolling sagebrush steppe, which includes rolling plains, mesas and terraces.
The Bighorn Mountains are very diverse geologically, containing alpine, granitic and sedimentary sub-
alpine, mid-elevation sedimentary mountains and foothills. The mid-elevation Bighorn Mountains are
characterized by rounded shale hills, limestone bluffs and sandstone flatirons and multiple steep canyons
(Chapman et al. 2003The Bighorn Basin lies between these mountain ranges and is divided between
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Bighorn Basin and Bighorn Salt Desert Shrub Basin ecoregionsThe basin is an arid depression
characterized by alkaline soils consisting of shale, siltstone and sandstone. Land uses in the mountainsof
the basin include livestock grazing, wildlife habitat and recreation. Livestock grazing, irrigated cropland,
oil and gas production, bentonite mining and wildlife habitat are the primary land uses in the lower basin.
Substantial portions of the Upper Wind River and Little Wind River Sub-basins are located within the Wind
River Indian Reservation; USEPA orauthorized tribes administer the Clean Water Act in Indian Country,
as defined at 18 U.S.C. Section 1151..

Water quality is generally good within the mountains of the basin (Ferguson, 2007), but gradually
declines as streams flow across the lower basin to the Bighorn River because of natural erosional
processesthat increase sediment and TDS loads. Most of the lower Bighorn Basin has thin soils derived
from highly erodible, saline, alkaline and/or phosphate -rich geologic materials. Much of the precipitation
in the lower elevation portions of this arid basin comes from thund erstorms, and these events can cause
flash flooding and severe erosion of the sparsely-vegetated soils. Accelerated erosion, irrigated
agricultural runoff, discharge from oil and gas development and other human activities may also degrade
water quality (USGS, 1956;USGS, 1999. Other anthropogenic impacts, thought to date to the 1880s,
have affected sediment transport in some of the lower elevation portions of the basin . For example,
historic livestock grazing practices (long term/high density grazing) removed native grasses and began a
cycle of intense runoff and gullying that exacerbated naturally unstable conditions (Marston and
Anderson, 1991). Wohl et. al. (2007)eported that many streams within the Big horn National Forest have
been substantially impacted by cattle grazing, irrigated crop production, flow regulation and diversion,
and timber harvest. The prevalence of dams and other hydrologic modifications have altered the natural
flow regime of the basin (USGS, 1956; Bray, 1996).

A study conducted by USGS (2007)compared the concentration of pesticides at two sites on the Bighorn
River (near Kane and Basin) and one site on the Shoshone River (near Lovell)across three seasons.
Sixteen different pesticides were detected, all of which were at low concentrations and did not exceed the
drinking water criteria in Appendix B of Chapter 1. A second pesticide occurrence study (USGS, 201},
conducted during the summer of 2009 and spring of 2010 detected 4 and 12 different pesticides,
respectively, in the Bighorn River at Kane. The same studies detected 4 and 10 different pesticides during
these two years in the Shoshone River near Lovell Concentrations of these pollutants in both rivers were
well below the stated drinking water criteria .

Upper Wind Sub -basin (HUC 10080001)

West Brooks Lake Creekis a small tributary to Brooks Lake within the Shoshone National Forestnear
Togwotee Pass The creek was studied by WDEQ (2004) in 1999 and 2004 after data collected by USFS
indicated that vegetation removal, stream bank erosion and siltation may be negatively affecting the
streambébs aquatic |ife. These conditions werk@l®fhought
WDEQmonitored the creek and noted that the stream was much wider than expected, the stream banks
were actively eroding, vegetation was sparse and sediment was aggrading in the channel. USFS
subsequently changed livestock grazing strategies in the watershed and WDEQ returned in 2004 to again
observe channel conditions; no data were collected. Vegetation, most notably willows, was re-
establishing along banks and bars and a new floodplain was beginning to form . WDEQ determined that
the changes in grazing management were effective in curbing channel degradation on West Brooks Lake
Creek, but designated uses could not be assessed

Trappers Creekis a small tributary to Warm Spring Creek in the northern Wind River Mountains of the
Bridger-Teton National Forest The creek was monitored by WDEQ (2004) in 1999 because data collected
by USFS indicatedthat there may be excess sedimentationin the stream from livestock grazing, timber
harvest and roads. Results of the study indicated that sedimentation may be an issue in the creek;
however, the macroinvertebrate community was relatively healthy. WDEQ therefore decided to delay
making a use support determination on the creek until USFS BMPscould be further implemented. The
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USFS(2007) conducted surveys throughout the watershed in 2004 and 2 005 to assess watershed health.
The resulting study concluded that much of the sedimentation in the watershed is natural in origin, that
historic management practices accelerated erosionand that current land use practices have improved
habitat conditions. WDEQ has determined thatthe entire Tr a p p e r Gvatersbede e k
(WYBH1008000101D_01) upstream of the confluence with Warm Springs Creek is fully supporting its cold
water fishery and aquatic life other than fish designated uses. WDEQ (2003) monitored Warm Springs
Creek in 1999; designated uses could not be assessed

Bear Creek(WYBH1008®M010408_00) was monitored by WDEQ (2003)in 1999 at two study sites. Results
indicated that the entire Bear Creek watershed was supporting its cold water fishery and aquatic life
other than fish designated uses. WDEQ (2003) also monitored seven sites along the Wind River above
and below Dubois in 1999 but designated uses could not be assessed

Upper Wind Sub-basin

Big Hom
River Basin

East Fork Wind River
YBH100800010409_00)

Trappers Creek
(WYBH100800010110_01)

Legend
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The main stem of the East Fork of the Wind River, including its confluence with the Wind River makes up
much of the northwest boundary of the Wind River Indian Reservation. WDEQ (2003) monitored the East
Fork of the Wind River (WYBH100800010409_00 in 1999 and determined that the entire watershed
upstream of the confluence with Wiggins Fork (excluding Bear Creek) is fully supporting its cold water
fishery and aquatic life other than fish designated uses.

Horse Creekébés headwaters originate within the Absaroka
the Wind River within the town of Dubois. The creek was monitored by WDEQ (2003) in 1999 because

data collected by USFS indiated that there may be excess sedimentation from irrigation, livestock

grazing, timber harvest and roads; however, designated uses could not be assessed
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Little Wind Sub -basin (HUC 10080002)

The Beaver Cr ele&dwatesstare locathdandtie goothills of the Wind River Mountains. The
creek then flows along Beaver Divide before flowing north to its confluence with the Little Wind River
near the community of Arapahoe. WDEQ (2010) assessed the mainstem of Beaver Creek
(WYBH100800020301_@) in 1999 and 2005 from its confluence with Little Beaver Creek upstream to its
headwaters and found that while low dissolved oxygen concentrations were low at several study reaches,
cold water fishery, aquatic life other than fish, drinking water and fish consumption uses were fully
supported. Little Beaver Creek (WYBH100800020301_0) was also monitored by WDEQ (2004)in 1999
because BLM, NRCS and USFS data suggested that sedimentation may be negatively affecting aquatic
life. The study concluded that cold water fishery and aquatic life other than fish designated uses were
fully supported; however, there are concerns regarding heavy livestock grazing and associated erosion
within riparian areas.
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Popo Agie Sub -basin (HUC 10080003)

The Middle Fork Popo Agie Riverd beadwaters are in the Popo Agie Wilderness within the southern Wind
River Mountains and Shoshone National Forest The river then flows east through the town of Lander
before it confluences with the North Fork Popo Agie River near the Lander-Hudson Oil Field The Middle
Fork Popo AgieRiver (WYBH100800030207_01)was placed on the 303(d) List in 2002 because fecal
coliform data collected by Popo Agie Conservation District(PACD indicated that the r i v eontdcs
recreational use was not supported from the confluence with Baldwin Creek to a point 4.0 miles upstream
(WDEQ, 2002) PACDdeveloped a watershed plan (PACD, 2001; PACD, 2005)to further identify primary
sources of fecal contamination. The primary sources were identified as failing septic systems and
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livestock waste from Hornecker Creek, a tributary to the Middle Fork Popo Agie River above Lander;
additional sources within Lander also contribute, but to a much lesser degree. The influence of the
Hornecker Creek watershed on £. coliconcentrations in the Middle Fork Popo Agie River is often most
pronounced in July and August because most of the discharge in the river above the confluence with the
creek is typically diverted for irrigation . The river can sometimes be completely dewatered during drought
years for a short segment between cemetery ditch and the confluence with Hornecker Creek. PACD
sponsored a Section 319 watershed improvement project in 2006 that replaced several eligible septic
systems, implemented agricultural BMPs andsupported further source identification and BMP
effectiveness monitoring in the watershed . PACDhas monitored bacterial concentrations at multiple sites
between 2002 and 2012 and plans to continue monitorin g through 2014. Data collected by PACD indicate
that BMPs in the Hornecker Creek watershedmay have been successful in reducing £. coliconcentrations
in the Middle Fork Popo Agie Riverin 2011. However, a 2012 Section 319 final report indicated that
bacterial concentrations again exceeded the primary recreational use criterion at several study sites
between Mortimore Lane Bridge and the confluence with Baldwin Creek. WDEQand PACDwill continue to
work together to identify additional bacterial sources in the watershed.

The Baldwin Creek watershed, including Squaw Creek, drains an areawithin and to the north of the town
of Lander. The riparian areas along Squaw (WYBH100800030210_00 and Baldwin (WYBH100800030207_03
Creeks were historically damaged by overgrazing channel alterations, livestock, burning, willow removal
and subdivisions development. These stressors combined to contribute to excessive erosion and
sedimentation in these watersheds. PACD completed a Section 319 Squaw Creek/Baldwin Creek Water
Quality Improvement project in 1998 with the goals of reducing erosion and ot her nonpoint source
pollution and improving water quality. BMPs included: constructing riparian fencing, restoring riparian
vegetation, constructing livestock water gaps, stabilizing streambanks, enhancing irrigation efficiency,
grading adjacent lands and changing grazing practices. Data collected during the project showed that
these BMPswere successful in restoring degraded segments along both creeks and these watersheds
were determined to be fully supporting their cold water fishery and aquatic life other than fish designated
uses.

Deep Creek is a small foothills stream that originates in the southern foothills of the Wind River

Mountains and then flows northeast to its confluence with Red Canyon Creek. WDEQ (2003) monitored

the creek in 1999 and 2003 to addressBLMOs concerns that water quality may
biological and physical data collected by WDEQ indicated that the entire Deep Geek watershed
(WYBH100800030103_0) supports its cold water fishery and aquatic life other than fish designated uses

The headwaters of the Little Popo Agie river originate from several alpine lakes in the southern Wind

River Mountains in the Shoshone National Forest. Data and information submitted to WDEQ from NRCS in

the early 199006s suggested that water quality may be d
from industrial, agricultura | and natural sources. To address these concerns,WDEQ (2013) monitored a

portion of the Little Popo Agie River during 1998, 2006, 2011 and 2012, from a WGFD fishing access area

near the confluence with Red Canyon Creekdownstream to the confluence with the Popo Agie River. The

report indicated that there were trends of increasing sedimentation, total suspended solids, sulfates,

conductivity and total phosphorus from upstr eam to downstream between study sites. The study also

showed that the aquatic life other than fish , coldwater fishery, drinking water and fish consumption uses

were fully supported along three segments of the Little Popo Agie River; including from the confluence

with Red Canyon Creek to a point 8.7 miles downstream (WYBH100800030104_01) from the confluence

with Coal Mine Draw upstream to the confluence with Willow Creek (WYBH100800030108_01)and from the

confluence with the Popo Agie River upstream 11.1 miles to the confluence with Coal Mine Draw

(WYBH100800030108_02) Results also indicated that an oil production facility below the confluence with

Twin Creek was causing the stream to exce¢hdrefddD& Qbds nar |
segment of the river (WYBH100800030108_03)from the confluence with Willow Creek upstream 4.5 miles

to the oil treater facility has been added to the 303(d) List in 2014 becausethis pollutant has resulted in

non-support of the coldwater fishery and aquatic life other than fish designated uses.

Document #16-0126 Page30


http://deq.state.wy.us/wqd/watershed/Downloads/Monitoring/MonitoringReports/BighornWind%20Basin%20PDFs/DeepCreek2003.pdf
http://deq.state.wy.us/wqd/watershed/Program%20Documents/9.%20Surface%20Water%20Monitoring/Reports/LittlePopoAgie2013.pdf

Wyomi ngés 2014 [ ntegrated 305(b) and 303(d) Report

Popo Agie Sub-basin

Middle Fork
Popo Agie River
(WYBH100800
020207_01)

Baldwin Creek

Big Hom Sqwaw Creek ) (WYBH10080

River Basin (WYBH100800030210_00'

TP T - C C0) B |

Legend
-~~~ Category 2 Streams (Use(s) Supported)
~~~— Category 5 Streams (Use(s) Not Supported)
~"—— Unassessed Streams

’ Unassessed Lakes and Reservoirs

@ Municipalities

Twin Creekds headwairtkesaitheasteen footbills af the WindwRiver klountains. The
creek flows northeast and confluences with the Little Popo Agie River just upstream of the Dallas Dome
Oil Field. WDEQ (2013) conducted a study on Twin Creek between 1996 and 2009 to address BLM,
WGFD and NRCS concernshat aquatic life uses may be degraded. Results of this study indicated that
two segments of Twin Creek supported their drinking water and fish consumption uses, while all other
uses on these segments were either indeterminate or not assessed. The two stream segments included
from Old Highway 287 upstream 3.3 miles to the outlet of Carr Reservoir (WYBH100800030106_02)and
from the inlet of Carr Reservoir to a point 6.1 miles upstream (WYBH100800030106_01) The study also
indicated that the remainder of lower Twin Creek, from Old 287 downstream 15.6 miles to the confluence
with the Little Popo Agie River (WYBH100800030106_03)was not supporting its aquatic life other than
fish and cold water fishery uses and this segment was added to the 303(d) List in 2014. The cause of
these aquatic life use impairments was determined to be excess sedimentation, and the sources of this
pollutant include livestock grazing and historic habitat modifications. The impaired segment of Twin Creek
exhibited significant channel instability; including an entrenched channel, raw and unconsolidated banks
that are highly erosive. The macroinvertebrate community becomes increasingly degraded with distance
downstream within the impaired segment.

Lower Wind Sub  -basin (HUC 10080005)

The two primary drainages in the Lower Wind Sub-basin are the Muddy and Poison Creek watersheds.

Muddy Creekés headwaters are | ocated in the Owl Creek
through the Wind River Indian Reservation, then the Sand Mesa Wildlife Habitat management Area to its

confluence with Boysen Reservoir. Poison Creekis an intermittent watershed that flows west across a

Document #16-0126 Page3l


http://deq.state.wy.us/wqd/watershed/Program%20Documents/9.%20Surface%20Water%20Monitoring/Reports/TwinCreek_2009.pdf

Wyomi ngés 2014 [ ntegrated 305(b) and 303(d) Report

section of high desert and confluences with Boysen Reservoir near the town of Shoshoni. A USGS (2003)
synoptic study found that fecal colifo rm concentratonswer e el evated above WDEQ&s rec
criterion in Muddy and Poison Creeks Therefore, WDEQ added Muddy Creek from the confluence with
Boysen Reservoir upstream to the boundary of the Wind River Indian Reservation

(WYBH100800050607 01) and Poison Creek from the confluence with Boysen Reservoir to a point 2
miles upstream (WYBH100800050404_01)to the 303(d) List in 2002. In 2005, LWRCD collecteddata as
part of a Lower Wind River Conservation District Water Quality AssessmentSection 319 project. These
samples verified the occurrence of elevated bacterial concentrations in lower Muddy Creek. The same
study was inconclusive regarding bacterial concentrations in Poison Creek.A local landowner group has
been formed to investigate the sources of bacteria within the Muddy Creek watershed. A Use Attainability
Analysis (UAA) to change the recreational use of Poison Creek from primary to secondary was submitted
to WDEQ by LWRCD in 2010. Information in the Poison Creek UAA was incorported into the statewide
UAA for recreation that is currently in review. Muddy Creek and Poison Creek Watershed Plans were
completed in 2007.

Lower Wind Sub-basin
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River Basin
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Ocean Lake isa small (6075.8 ac.) and very shallow reservoir located in the Ocean Lake State Wildlife
HabitatManagement Area. A WGFD study conducted im 1985 con
declining due to sediment, originating mainly from irrigated agriculture (WDEQ, 2009. Wave action in the

lake frequently re-suspends sediment significantly reducing light penetration and limiting the growth of

aquatic plants that would otherwise stabilize the deposited sediment and improve water quality. Elevated

nutrients in the lake have also been a concern. The Save Ocean Lake (SOL) committee was formed in

1986 to coordinate efforts to reduce sediment loading to the lake; BMPs included installing drop
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structures on irrigation ditches, fencing ditches, re -seeding banks, installing water gaps for livestock and
the installation of dikes to more efficiently return water from fields to ditches. Ocean Lake
(WYBH100800050202_0) was added to the 303(d) List in 1996 for not supporting its warm water fishery
and aquatic life other than fish uses due to physical degradation from excessive sedimenation.
Monitoring conducted on Ocean Lake by WDEQ (2005) and WGFD showed that most of the irrigation
drains are contributing less sediment to Ocean Lake, but there are still areas contributing high loads. The
Lower Wind River Conservation District LWRCD sponsored the formation of the Ocean Lake Watershed
Steering Committee in 2005 to address anthropogenic water quality issues affecting the lake and a
watershed plan was completed in 2009. A TMDL for Ocean Lakehas been completed by WDEQ and was
approved by USEPA inDecember of 2009.

Badwater Creek Sub -basin (HUC 10080006)

The Badwater Creek Subbasin is located within an area of desert basin surrounding Lysite and
confluences with Boysen Reservoirjust north of Shoshoni. In 2005, LWRCDcompleted the Lower Wind
River Conservation District Water Quality Assessment Section 319 project The report described the
Badwater Creek drainage as having a flashy, ephemeral hydrology, and that the creek only flows
following thunderstorm s. LWRCD estabikhed one site on Badwater Creek near its confluence with Boysen
Reservoir for this study. Physical and chemical parameters could only be collected on two dates during
2004-2005 and designated use support could not be assessed Lastly, the report suggests that this
watershed can transport large sediment loads to Boysen Reservoir during storm events.

Upper Big Horn Sub  -basin (HUC 10080007)

The headwaters of the Upper Bighorn Sub-basin are located in the foothills of the Absaroka and Owil
Creek Mountains. Major drainages within this sub-basin include Owl, Cottonwood, Gooseberry and Fifteen
Mile Creeks to the west and Nowater and Kirby Creeks to the east of the Bighorn River.

The Bighorn River near Basin was placed on the 303(d) List in 2000 from the confluence with the
Greybull River upstream to the confluence with the Nowood River (WYBH100800071000_02)because
USGS data (g¢ation 06274300) collected near the town of Basin identified exceedanceso f WD &b s
coliform criterion. WDEQ collected additional data near basin in June of 2000 and 2001 which also
indicated high bacterial concentrations. Data indicated that the high est bacteria concentrations occurred
during high flows in May and June, which may indicate that bacterial loading is occurring via overland
flow. USGS data collected during 20072008 continued to show high levels of E. colibacteria in the
Bighorn River near Basin. The South Big Horn Conservation District (SBHCD) hal a Section 319 project to
evaluate water quality in the lower Bighorn basin and collected samples on the Bighorn River near Basin;
2002-2004 data submitted to WDEQ in a 2005 project report were inconclusive. A second Section 319
project, spanning the years 2005 and 2007 was completed in 2008 by SBHCD. The goals of the project
were to improve failing septic systems and to replace or relocate several animal feeding operations
(AFO9. Samples collected during the project showed that t he Bighorn River continued to have high £.
colf concentrations. Washakie County Conservation District(WCCD) developed a watershed planfor the
upper Bighorn River watershed in 2006 (WACD 2011). A TMDL for this segment of the Bighorn River was
completed by WDEQ and approved by USEPA in April of 2014.

Owl Creekbs headwat er s ar adgelofdthe ®wl €rek Mobuntaing Natutaly nor t her n
elevated sodium and sulfates, together with silt and clay, affect the water quality in the Owl Creek

watershed (Ogle, 1992). An abandoned sulfur mine in the watershed that had historically degraded water

quality was reclaimed by AML in 1995. A USGS (2003)synoptic study found that fecal coliform

concentrations ranged between 340-1500 cfu/100mL at two locations along lower Owl Creek. Based on

this study, a segment of Owl Creek, from the confluence with the Bighorn River to a point 3.8 miles

upstream (WYBH100800070305_01)was added to the 303(d) List in 2002 as threatened for not

supporting its contact recreation al use. Hot Springs Conservation District (HSCD) has sponsored the
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formation of the Owl Creek Watershed Planning Committee and has been monitoring E. colilevels in the
creek. The committee finalized a watershed plan in 2006 and is implementing several BMPs(WACD
2011). A TMDL for Owl Creekwas completed by WDEQ and approved by USEPA in April of 2014.

The Kirby Creek watershed drains arelatively large portion of the Bighorn Basin east of the town of

Lucerne. HSCD complegd the Kirby Creek Watershed Assessment and Inventory Section 205j Reportin

2003. The report indicated that Kirboy Creek has had high erosion rates since th
channel straightening, flow alteration and historic overgrazing. In addition, the elevation of the channel at

the confluence with the Bighorn River was historically lowered approximately 10 feet. These activities

have resulted in significant instability from down cutting and head cutting, whic h have contributed large

sediment loads to the Bighorn River. The report also identified that fecal coliformwase x ceedi ng WDEQOd& s
recreational use criterion in Kirby Creek A USGS (2003)synoptic study also reported high fecal coliform

concentrations (exceeding 500 cfu/100mL) at three locations along the creek. Kirby Creek, from the

confluence with the Bighorn River to a point 21.8 miles upstream, was placed on the 303(d) List in 2002

for not supporting its recreational designated use. HSCD sponsored the Kirby Creek Watershed

Improvement and Channel Stabilization Project in 2008. There were three main goals for the project:

reducing head-cutting and erosion, improving riparian vegetati on and reducing fecal bacteria

concentrations. Structures have been installed in much of West Kirby Creek to stabilize banks and allow

the stream to access its flood plain. BLM and HSCDhave conducted several watershed improvement

projects; including healthy rangeland assessments, removal and reclamation of abandoned oil wells and

installation of riparian fencing. HSCD also sponsoredthe2 0 08 Ki r by Cr eekiza®hands Folly
Section 319 Project to provide information for future project development directed at reducing

sedimentation and £. cof/iloading in the watershed. The project provided a map of the physical profile of

Kirby Creek for 4 miles in the Stan's Folly area. Several sites throughout the watershed were also

monitored for various physical-chemical parameters, discharge and E. co/i A Use Attainability Analysis

(UAA) to change the classification of Kirby Creek from primary to secondary recreational use was

submitted to WDEQ by HSCD in 2007 information in the Kirby Creek UAAwas incorporated into a

statewide UAA for recreation that is currently in review. The Kirby Creek/Buffalo Creek Watershed plan

was completed by HSCD in 2009.

Cottonwood Creekd bBeadwaters are situated in the southeastern foothills of the Absaroka Mountains.
WDEQ (2002) monitored Cottonwood Creek in 1998 and noted that there were elevated concentrations
of chloride, selenium and sulfate. The report also that there was in -stream habitat degradation, including
the presence of a wide and shallow channel and fine sediment aggradation and that riparian vegetation
was in poor condition. The Hamilton Dome Oil Field discharges produced water into several unnamed
tributaries to Cottonwood Creek This treated water resulted in exceedances of the chronic chloride and
selenium criteria and non-support of the cold water game fish and aquatic life other than fish uses.
Cottonwood Creek (WYBH100800070609_01)was therefore added to the 303(d) List in 2004 from the
confluence with the Bighorn River upstream to the confluence with Wagonhound Creek. The oil field
discharge is critical to maintaining intermittent flows that provide water for irrigation and wildlife. In
addition, the facility is an important part of the local economy and the facility upgrades that would be
necessary to meadswoldrEsQlbirstheslosara af the facility. Therefore, site specific
criteria of 43 ug/L for selenium and 860 mg/L for chloride were adopted as part of a UAA for Cottonwood
Creekthat was approved by USEPA in 2008 Cottonwood Creek was subsequently removed from the
303(d) List in 2008 and placed in category 2 because cold water fishery and aquatic life other than fish
uses were determined to be fully supported.

Grass Creek, a tributary to Cottonwood Creek has been monitored and assessed by WDEQZ003, 2005).
These studies indicated that the aquatic life other than fis h and cold water fishery uses are not supported
in Grass Creek from an irrigation diversion in NENE S23 T46N R99W to a point 14.1 miles downstream.
Because these use impairments are caused byflow alterations (i.e. dewatering), this segment of Grass
Creek (WYBH100800070608_01)was placed in category 4C in 2006 instead of the 303(d) List of impaired
waters requiring TMDLs. Grass Creek(WYBH100800070607_01)above the irrigation diversion supports
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its aquatic life other than fish and cold water fishery uses, b ut channel instability and excesssediment
were noted. Phase | of a Section 319 Project sponsored by The Nature Conservancy (TNCQ was initiated
in 2008 with the overall objective of improving physical conditions by improving grazing management in
upper Grass Creek. Specific goals included reducing sedimentation, improving in-stream and riparian
habitats and lowering water temperatures. BMPs for this project included off channel spring development
as an alternative water source for livestock, the constructio n of fences to protect springs and weed
control to improve riparian health. A 2012 final report indicated that these BMPs had effectively reduced
sediment loading and improved the health of riparian vegetation in upper Grass Creek. Phase | also
included the collection of baseline comparison data from neighboring Little Grass, Enos and Left Hand
Creeks which will be used in Phase Il of the project. The results of these projects will ultimately be used
to assess whether habitat conditions in the upper watersh ed are suitable for Yellowstone cutthroat trout
reintroduction.

Upper Bighorn Sub-basin

Bighorn River
(WYBH100800071000_02)

Bighorn River
Big Hom (WYBH100800071000_01)

River Basin

Grass Creek

(WYBH100800070608_01) Slick Creek

(WYBH100800071001_02)
Grass Creek
(WYBH100800070607_01) Sage Creek

YBH100800071001_01)

Legend
~~.~~ Category 2 Streams (Use(s) Supported) M

- Category 4A Streams (Use(s) Not Supported, w/USEPA Approved TMDL) **5
-~~~ Category 4C Streams (Use(s) Not Supported, TMDL Not Required) l !

~.+~~ Unassessed Streams 0 45 9 18 Miles

’Unasssed Lakes and Reservoirs I R T T |
i}] Municipalities

Document #16-0126 Page35



Wyomi ngés 2014 [ ntegrated 305(b) and 303(d) Report

USGS (2003)data indicate that occasional high counts of fecal coliform threaten the contact recreation
use of Nowater (WYBH100800070809_01) Sage (WYBH100800071001_01) Fifteen Mile
(WYBH100800070909 _01)and Slick (WYBH100800071001_02)Creeks, and each stream was added to
the 303(d) List in 2002. WCCDhad a Section 319 project to improve an AFO andseveral septic systems
and to conduct E. co/imonitoring. For the 303(d) List in 2010, the status of the Bighorn River above
Nowood River, and Fifteen Mile, Nowater, Sage and Slick Creels were changed from threatened to not
supporting their recreational uses after high levels of E. coliwere again reported by WCCD in a 2008
Section 319 Report. TMDLs were approved by USEPAn April, 2014 for the bacterial listings on Owl,
Kirby, Nowater, Fifteen Mile, Sage and Slick Creeks andiwo segments of t he Bighorn River. Al of these
waters have been removed from the 303(d) List in 2014 and placed in category 4A. Use Attainability
Analyses(UAA) to change the recreational uses of Fifteen Mile and Nowater Creeks from primary to
secondary were submitted to WDEQ by WCCD in 2009 Information in t hese UAAs was incorporated into
the statewide UAA for recreation that is currently in review. WCCD initiated watershed planning within
the Sage and Slick Creek watersheds in 2012 to coincide with TMDL development. A steering committee
was formed and met monthly to develop the Sage Creek/Slick Creek Watershed Implementation plan
which outlines goals and objectives for reducing E. colicontributions within these watersheds. As part of
this planning process, WCCD received NRCS National Water Quality Initiativecunding and a Section 319
grant in 2013.

Nowood Sub -basin (HUC 10080008)

The headwaters of the Nowood River are situated along the southwestern edge of the Big Horn
Mountains. Fecal bacteria samples collected byWDEQ (2002) in 2000 and 2001 from the Nowood River
(WYBH100800080705_01)indicated that there were exceedances of the contact recreation criteri on from
the confluence with the Bighorn River to a point 13.4 miles upstream. As a result, the Nowood River was
placed on the 303(d) List in 2002. Severalhomes and businesses in the town of Manderson have
historically discharged largely untreated wastewater into the Nowood River just upstream from the
Bighorn River. In 2005, t he town constructed a new mechanical wastewater treatment system which
contains a microbe filter. Wastewater is re-circulated through these filter s to reduce nitrogen and total
suspended solids and then exposed to UV treatment before being discharged.

Paintrock Creek (WYBH100800080607_01) a tributary to the Nowood River, was added to the 303(d) List in
2002 because WDEQ dataindicated that the contact recreation al use was threatened by occasional high
counts of fecal coliform bacteria. A watershed plan was completed by the SBHCDin 2006 (WACD 2017.
WDEQ(2010) monitored and assessed South Paintrock CreeWYBH1008000080603_02)near its
confluence with Soldier Creekand found that drinking water and fish consumption uses were fully
supported, while all other uses were indeterminate. The aquatic life other than fish and cold water
fisheries uses were difficult to assess because of the small size of the watershed which is not well
representedin WDEQ&ds macroinvertebrate model s.

The South Big Horn Conservation District (SBHCD) hal a Section 319 project to evaluate water quality in
the lower Bighorn basin and collected samples on Paintrock Creek and the Nowood River; 20022004

data submitted to WDEQ in a 2005 project report were inconclusive. A second Section 319 project,
spanning the years 2005 and 2007 was completed in 2008 by SBHCD. The goals of the project were to
improve failing septic systems and to replace or relocate AFOs. Combined, twelve septic systems and ten
AFO improvements were completed along the Bighorn River, NowoodRiver and Paintrock Creek; all three
waters continued to have high E. coliconcentrations during the project. TMDLs were approved by USEPA
in April 2014 for the bacterial listings on Paint Rock Creek and the Nowood River and these waters have
been removed from the 303(d) List in 2014 and placed in category 4A.

WDEQ (2006) collected macroinvertebrates and diatoms in upper Canyon Creek and determined that it
was likely reference quality. However, some areas of the lower Canyon Creek watershed have had
willows removed in the past, and this is thought to have caused bank instability and increased water
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temperatures during the summer. WGFD fish surveys in 2007 and 2010 showed an increase in young of
the year and 1 year old brown trout but a decrease in mountain whitefish from a status of rarely collected
to absent. WGFD stated that the brown trout population is limited by a lack of riparian cover and clean
spawning gravels. Indeed, the reach was reportedly composed almost entirely of sand and silt and was
determined not to be a viable location for trout reproduction. It was suggested instead that recruitment
likely occurs outside the stream reach. To improve habitat conditions in Canyon Creek, WGFDsuggested
that the banks be stabilized with woody vegetation and that the reach be rested from livestock grazing. A
Section 319 Riparian Enhancement Project was completed by local citizens in 2009. Project activities
included the installation of a fence along more than a mile of the stream to better manage livestock,
planting trees and shrubs and monitoring to evaluate physical trends. The same reach of Canyon Creek
(WYBH100800080406_0) was assessed byWDEQ (2010) in 2007 and 2009, at which time the designated
use support status was indeterminate.
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