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1.0 EXECUTIVE SUMMARY 

The Wyoming Department of Environmental Quality - Water Quality Division (WDEQ-

WQD) conducted the Green Probabilistic Rotating Basin Survey (GPRBS) in 2015.  This survey 

was of the Green “superbasin” which includes the Green River, Great Divide, and Little Snake 

River basins within Wyoming, in portions of Uinta, Lincoln, Sublette, Carbon, Freemont, and 

Sweetwater Counties.  Probabilistic Rotating Basin Surveys are used to assess regional surface 

water quality conditions and collect data which is used in statewide surface water condition 

reporting required under the Clean Water Act.   

 

Eleven of fifty randomly selected GPRBS monitoring locations were within Sweetwater 

County.  The Sweetwater County Conservation District (SWCCD) provided a representative 

(EDE Consultants) to observe and support WDEQ at the survey sites within the county.  Access 

agreements were secured with site landowners/lessees/agencies by both the WDEQ and 

SWCCD prior to monitoring activities.  2015 GPRBS monitoring within Sweetwater County was 

conducted from mid-July through the end of September.  EDE Consultants documented site 

conditions, took site photographs, and assisted WDEQ personnel with monitoring activities and 

record keeping at nine of the eleven Sweetwater County sites. 

 

 GPRBS sites within Sweetwater County were located on: 

• Bitter Creek.    

• Upper Marsh Creek. 

• Gooseberry Creek. 

• Spring Creek. 

• Trout Creek. 

• Gap Creek. 

• Jack Morrow Creek. 

• Henry’s Fork (two sites). 

• Green River. 

• Big Sandy River. 
 

WDEQ will use the data collected at GPRBS site locations to make statistical inferences 

of the overall surface water quality conditions within the Green superbasin and to identify both 

high and low quality waters that are candidates for targeted monitoring.  WDEQ will prepare a 

report (which will not be completed until 2017 or later) detailing the findings of the GRPBS. 
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2.0 BACKGROUND 

 Probabilistic Rotating Basin Surveys (PRBS) were integrated into Wyoming Department 

of Environmental Quality - Water Quality Division (WDEQ-WQD) protocol as outlined in the ten 

year strategy document “Surface Water Monitoring Strategy 2010-2019” (WDEQ, 2010).  As 

described therein: 

The rotating basin probabilistic survey serves as the primary method for assessing the 

current water quality condition of Wyoming’s rivers and streams. This comprehensive 

approach best serves Wyoming’s monitoring objectives and recognizes current and 

foreseeable levels of financial and staff resources. Data from a defined number of 

randomly selected river and stream locations distributed throughout each basin are used 

to make statistical inferences of the water quality condition within each basin. Because 

not all waters within a basin are directly sampled, a level of confidence or certainty for 

the estimate of water quality condition is determined, which reflects the natural variability 

of conditions and level of sampling effort. Data generated by this approach not only 

allows WDEQ to estimate overall water quality condition for a basin but also identify 

waters of high quality and those where designated use-support may be limited. 

 

 PRBS will be conducted for each of five “superbasins” within Wyoming which together 

encompass all watersheds in the State.  These superbasins are designated as follows:   

• Bighorn/Yellowstone (Bighorn and Yellowstone Basins). 

• Northeast (Belle Fourche, Cheyenne, Little Missouri, Powder, and Tongue Basins). 

• Platte (Niobrara, North Platte, and South Platte Basins).  

• Green (Great Divide, Green, and Little Snake Basins). 

• Bear/Snake (Bear and Snake Basins).  

To date, the Bighorn/Yellowstone (2010), Northeast (2011), and Green (2015) PRBS have been 

implemented, with the Platte PRBS planned for 2016 and the Bear/Snake PRBS implementation 

date yet to be decided.  Following the initial round of PRBS for all five superbasins, additional 

rounds are planned to be conducted on approximately 10 year intervals.  WDEQ-WQD reporting 

has been completed for the Bighorn/Yellowstone PRBS (WDEQ, 2014) and is pending for the 

Northeast PRBS.  Completion of WDEQ-WQD Green Probabilistic Rotating Basin Survey 

(GPRBS) document is anticipated to occur no earlier than 2017. 
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This report provides a review of GPRBS monitoring within Sweetwater County during 

2015 as compiled by the Sweetwater County Conservation District (SWCCD).  The report 

provides details on the GPRBS design, describes site locations and site characteristics, and 

supplies a reference source for Sweetwater County GPRBS monitoring results and notes kept 

on file by the SWCCD.  A review of the GPRBS sampling design (GPRBS location, site 

selection, monitoring objectives and parameters) within Sweetwater County is presented in 

Section 3.  A review of the GPRBS monitoring activities is presented in Section 4, including 

narrative descriptions of each GPRBS site.  A brief summary of report contents is provided in 

Section 5.  References are listed in Section 6. 



SWCCD REPORT ON THE WDEQ 2015 GPRBS  APRIL 2016 
WITHIN SWEETWATER COUNTY  
 

 

EDE CONSULTANTS LLC  SWC1503 

 -4- 

3.0 GPRBS MONITORING DESIGN IN SWEETWATER COUNTY 

During 2015 the WDEQ-WQD conducted monitoring within Sweetwater County 

Wyoming as part of the GPRBS.  This Section provides an overview of the GPRBS monitoring 

objectives, site selection methodology, and monitoring parameters. 

 

3.1 GPRBS Monitoring Objectives       

The objectives of the GPRBS are to (WDEQ, 2015a): 

1) Objectively evaluate water quality conditions within the Green superbasin, including the 

proportion of target stream miles likely achieving water quality standards or statistically 

derived expected conditions, and the occurrence, extent and relative risk of various 

pollutants. 

2) Identify both high quality and low quality waters that are candidates for future targeted 

monitoring for determinations of designated use support. 

 

WDEQ-WQD will prepare a detailed report on the water quality condition of perennial 

streams and rivers in the Green superbasin to meet the above objectives.  Evaluation of PRBS 

data also allows fulfillment of WDEQ obligations under the federal Clean Water Act (CWA) to 

describe the water quality condition of all state waters biennially.  The GPRBS report is 

anticipated to provide information on water quality and biological conditions affecting perennial 

rivers and streams at a regional, or watershed, scale.  

 

Data collected from PRBS are not intended to be used to make designated use-support 

determinations, including 303d listings (WDEQ, 2015a).  PRBS results may drive targeted 

monitoring on the highest priority waters with suspected impairments, and that subsequent 

monitoring data could be used to make designated use support determinations or 303d listings. 

 

Reference monitoring may also be focused within the basins under study based on 

PRBS results, as will monitoring in support of secondary objectives, where time and resources 

allow (WDEQ, 2010). 
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3.2 GPRBS Site Selection  

Sweetwater County encompasses 10,491 square miles and is located almost entirely 

within the Green superbasin except for 35 square miles (0.3% of the County area) along the 

northeast boundary.  This small portion of the County drains to tributaries of the Sweetwater 

River in the Platte superbasin.  The Green superbasin also contains the majority of Sublette 

County, and portions of Freemont, Lincoln, Uinta, and Carbon Counties.  The Green superbasin 

extent in southwestern Wyoming is shown on Figure 1.  

 

Figure 1 - Green Superbasin Location 

  

Fifty monitoring sites are selected within each superbasin for each PRBS.  The selection 

is based on a customized generalized random tessellation-stratified (GRTS) survey design 

using the National Hydrographic Dataset (NHD) as the base sample frame (WDEQ, 2010; 
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Stevens and Olson, 2004).  Sites are only selected on perennial, non-headwater (>1st Strahler 

order) rivers and streams outside of national parks, congressionally designated wilderness 

areas, and the Wind River Indian Reservation (WDEQ, 2010).  The locations of 2015 GPRBS 

sites monitored in Sweetwater County are shown on Figure 2.  Monitoring dates, location data, 

and ownership status for these sites are shown in Table 1. 

 

Figure 2 - Sweetwater County GPRBS Site Location Map 
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Table 1, GPRBS Sweetwater County Monitoring Sites 

 

 

 The five superbasins in the State are primarily delineated by combinations of 3rd level-6 

digit United States Geological Survey (USGS) Hydrologic Unit Codes (HUC 6) and are further 

divided into 4th level-8 digit HUC 8 clusters.  Per the “WDEQ-WQD Watershed Monitoring 

Program Green River Probabilistic Survey Sampling and Analysis Plan” (WDEQ, 2015a):  

 

… Site selection is further stratified into aggregations of 8-digit (4th level) HUCs, or 

“HUC 8 clusters,” within each superbasin.  The additional stratification helps achieve 

more equal spatial allocation of the 50 primary sites among all HUC 8 clusters and 

across a superbasin.  Following the same design, a population of 100 oversample sites 

(also stratified by HUC 8 cluster) is generated for each superbasin to be used as 

replacements when a primary site cannot be sampled.  Oversample sites are only used 

as replacements for primary sites occurring within the same HUC 8 cluster to maintain 

representativeness and minimize logistical complexities of sampling. 

 

The Green superbasin is divided into three HUC 8 clusters: 

 

• Lower Green-Little Snake HUC 8 Cluster. 

• Big Sandy-Blacks Fork-Muddy HUC 8 Cluster. 

• Upper Green-New Fork HUC 8 Cluster. 

 

Sweetwater County contains portions of two Green superbasin HUC 8 clusters: the Big Sandy-

Blacks Fork-Muddy and the Lower Green-Little Snake.  The Upper Green-New Fork HUC 8 

cluster lies primarily in Sublette County and partially in Lincoln County.  The Green superbasin 

HUC 8 cluster areas are shown on Figure 3. 

 

GPRBS Site ID Stream Date Longitude Latitude Township Range Section Ownership

701 Bitter Creek 7/15/2015 -109.17453 41.59446 19 N 104 W 29 Private
708 Upper Marsh Creek 7/16/2015 -109.51501 41.15509 14 N 107 W 31 Public

704 Gooseberry Creek 8/3/2015 -109.23435 41.16679 14 N 105 W 27 Public

233 Spring Creek 8/4/2015 -109.38502 41.02146 12 N 106 W 17 Private

226 Trout Creek 8/5/2015 -109.25977 41.19156 14 N 105 W 17 Private
715 Gap Creek 8/5&6/2015 -109.03447 41.22755 14 N 103 W 5 Public

670 Jack Morrow Creek 7/29/2015 -109.12566 42.12335 25 N 103 W 20 Public

692 Henry's Fork 8/24/2015 -109.66730 41.00443 12 N 109 W 23 Public

700 Henry's Fork 8/26/2015 -109.99544 41.04210 12 N 112 W 12 Private
661 Green River 9/28/2015 -109.71536 41.71262 20 N 109 W 16 Public
674 Big Sandy River 9/29/2015 -109.43862 42.14210 25 N 106 W 15 Private
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Figure 3 - Green Superbasin HUC 8 Cluster Location Map 

 

Ten base (primary) GPRBS sites were initially proposed in Sweetwater County.  Two of 

the base sites were retained for monitoring, and nine of the eleven GPRBS sites monitored in 

Sweetwater County were oversample sites.  Oversample sites may replace base sites during 

preparation of the monitoring schedule/plan by WDEQ when assessment reveals that they could 

not be sampled due to “access denial, dry channel, or other factors that make sampling 

impractical and non-representative of perennial rivers and streams within the 

‘superbasin’”(WDEQ, 2010).  The initially proposed base and oversample sites within 

Sweetwater County for the GPRBS are shown on Figure 4.  
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Figure 4 - Initial Design GPRBS Base and Oversample Site Locations Map 

 

While fifty percent of the Green superbasin area lies within Sweetwater County, the 

PRBS site selection methodology resulted in only eleven of the fifty sites monitored during the 

2015 GPRBS being within Sweetwater County.  To summarize the site selection methodology, 

the number and location of the monitored 2015 GPRBS sites within Sweetwater County resulted 

from the GRTS selection design tempered with: 

 

• Location of non-headwater perennial streams. 

• Appropriate site spatial distribution within the two HUC 8 clusters in the County. 

• Adjustments made which maintain representativeness but accommodate access 

permissions and minimize logistical complexities. 
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3.3 GPRBS Sample Parameters   

GPRBS monitoring was conducted for a suite of chemical, biological, and physical 

parameters at each site.  The GPRBS Sampling and Analysis Plan (SAP) provides a detailed 

description of the sampling parameters and methods used by WDEQ during the basin survey 

(WDEQ, 2015a).  A summary of parameters analyzed for the study is provided in Table 2. 

 

Table 2, GPRBS Monitoring Parameters 

 

 

 

 

 

Chemical Biological Physical

Ammonia, as N Chlorophyll a Bank Stability and Cover

Conductivity E. coli Bacteria Channel Type, Rosgen

Dissolved Oxygen Macroinvertebrates Cross-sections, Riffle

Dissolved Aluminum Periphyton Discharge

Dissolved Arsenic Gradient, Riffle and Reachwide

Dissolved Cadmium Qualitative Reach and Watershed Characterization

Dissolved Calcium Qualitative Riparian Vegetative Structure and Human Influence Survey

Dissolved Iron Qualitative Stream and Riparian Condition Survey

Dissolved Manganese Substrate, Reachwide

Dissolved Sodium Substrate, Riffle

Dissolved Zinc

Herbicides and Pesticides

Nitrite-Nitrate, as N

pH

Temperature

Total Alkalinity, as CaCO3

Total Chlorides

Total Hardness, as CaCO3

Total Nitrogen

Total Phosphorous

Total Selenium

Total Sulfates

Total Suspended Solids
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4.0 GPRBS MONITORING 

Monitoring of the eleven 2015 GPRBS sites in Sweetwater County was conducted from 

July 15th through September 29th.  Sites were sampled in the order listed in Table 1.  WDEQ 

selected the sampling order based on logistics, and to maintain representativeness among all 

GPRBS sites.  Monitoring of the GPRBS sites in Sweetwater County was conducted through the 

WDEQ Cheyenne field office.  Eric Hargett, WDEQ-WQD Watershed Protection Monitoring 

Program Principal, and Lanny Goyn, WDEQ-WQD Watershed Protection Monitoring Analyst, 

oversaw and participated in the majority of the GPRBS monitoring in Sweetwater County.  

Additional WDEQ personnel from both the Lander and Cheyenne field offices assisted Mr. 

Hargett and Mr. Goyn at several GPRBS sites in Sweetwater County. 

 

WDEQ informs local entities within PRBS superbasins of monitoring planning and 

scheduling, and encourages conservation districts, etc. to participate/observe where possible.   

The SWCCD tasked EDE Consultants (EDE) to act as their representative and accompany 

WDEQ during GPRBS monitoring in Sweetwater County.  EDE performs surface water 

monitoring, data analysis, and reporting for the SWCCD’s Bitter Creek Watershed Assessment 

project.  Russell Hamilton, Engineer/Hydrologist, of EDE accompanied WDEQ during monitoring 

at nine of the eleven GPRBS sites in Sweetwater County.  During the monitoring EDE 

documented site conditions, took site photographs, and assisted WDEQ personnel with 

monitoring activities and recording field notes. 

 

Monitoring was conducted at each site to collect information on water quality, stream 

condition and stability, and biological distribution and vitality.  Monitoring parameters are listed 

in Table 2.  All sampling was conducted according to the WDEQ-WQD “Manual of Standard 

Operating Procedures for Sample Collection and Analysis” (WDEQ, 2015b).  Site assessment 

reaches at each location were selected using the sample location determination for probabilistic 

surveys methodology outlined in that manual. 

 

Descriptions of monitoring activities at each of the eleven GPRBS sites are presented 

subsequently in this Section.  Photographs showing conditions and monitoring activities at each 

Sweetwater County GPRBS site are provided in Appendices 1 through 11.  Photographs of the 

two sites where EDE was not present, Site 679 - Jack Morrow Creek (Appendix 7) and Site 692 

- Henry’s Fork (Appendix 8), were provided by WDEQ-WQD.  WDEQ collected site photographs 
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for use in evaluating the data and referencing site characteristics/locations, and holds them on 

record, but will not provide these within the final WDEQ GPRBS project report.  The site 

photographs in Appendices 1 through 11 provide context on 2015 site characteristics and field 

conditions at each site. 

 

Sweetwater County GPRBS preliminary E. coli monitoring results and water chemistry 

results provided by WDEQ-WQD are presented in Appendices 12 and 13.  GPRBS biologic 

monitoring results provided by WDEQ are on file with the SWCCD but are not attached to this 

report due to size.  WDEQ will present an interpretation of these data, including watershed 

statistics by HUC 8 cluster area within the final WDEQ GPRBS project report.  Monitoring 

laboratory analysis data sheets and field sheets are kept on record with WDEQ but will not be 

attached directly to the WDEQ report.  Therefore the laboratory analysis results presented in 

Appendices 12 and 13 provide a resource for reviewing Sweetwater County site data on an 

individual basis, which will not be provided in the WDEQ GPRBS report.  

 

Sampling for surface water herbicide and pesticide residuals was conducted at all sites 

within Sweetwater County, and all laboratory analysis results for these parameters were non-

detect (Appendix 13).  To meet holding times, total coliform and E. coli analysis was conducted 

by WDEQ in the field using the Colilert Defined Enzyme Substrate method, tray sealer, and 

incubator (WDEQ, 2015b).  WDEQ wadeable streams assessment field data forms (WDEQ, 

2015b, pgs. 14-35) were used to record data at all sites.  WDEQ will provide these forms to the 

SWCCD once review and compilation of the data recorded on the forms is complete, and the 

forms will then be kept on file with the other GRPBS data at the SWCCD office.     

 

Permission to conduct monitoring and access monitoring locations was obtained from 

landowners prior to any monitoring activities.  Access authorization protocols adhered to by 

WDEQ and SWCCD required that WDEQ and SWCCD each obtain their own individual 

monitoring and access agreement for each GPRBS site monitored.  WDEQ provided landowner 

contact information to the SWCCD, and the District then pursued access agreements.  In 

addition to required access authorization and lessee notifications for monitoring on Wyoming 

State land, the District also provided notification to the Bureau of Land Management (BLM) and 

the United States Forest Service (USFS) and their associated lessees for GPRBS monitoring 

sites located on these federal lands.  Access agreements are on file at the SWCCD office. 
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4.1 Site 701 - Bitter Creek 

Site 701 was monitored July 15, 2015.  The site is located on Bitter Creek approximately 

2.2 stream miles upstream of the South Side Belt Route Bitter Creek crossing in Rock Springs 

(Figure 5).  The site is approximately 50 yards south of the Union Pacific Railroad track and 120 

yards south of Interstate 80, both of which parallel Bitter Creek through this area east of Rock 

Springs.  Site 701 is located on land owned by the Rock Springs Grazing Association (RSGA).  

Access to this site was from the southwest from the South Side Belt Route at the Prairie Avenue 

Exit across lands owned by RSGA and BLM.  The Bitter Creek drainage area upstream of Site 

701 is 1,674 square miles.  Site photos taken during the monitoring are provided in Appendix 1. 

 

Figure 5 - 2015 GPRBS Site 701 Location Map (Bitter Creek) 

 

 

The main channel at the site was about 10 feet wide within a floodplain bounded by 

steep, 15 to 20 foot tall, banks on the north and northeast of the stream and mild slopes at the 

south and southwest (Photo 1, 12, and 13, Appendix 1).  Channel side slopes do not impede 

access to the channel thalweg from the south.  The site lies within a United States 

Environmental Protection Agency (USEPA) rolling sagebrush steppe ecoregion.   
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Site 701 monitoring was conducted following a period of large runoff events in Bitter 

Creek and its tributaries in early July.  The water within Bitter Creek during the monitoring was 

very turbid and had a brownish-red tint.  Red coloration in Bitter Creek runoff has been 

correlated during the SWCCD Bitter Creek Watershed project to runoff events occurring in the 

upper watershed where red sediments are released.  SWCCD project data indicate that without 

influence from runoff in the watershed, this site may typically be dry (or have a low flow) by July, 

as has been observed upstream and downstream at SWCCD monitoring locations.  GPRBS 

data from Site 701 will be added to the SWCCD Biter Creek Watershed project data set. 

 

Macroinvertebrate sampling at Site 701 was conducted using the multi-habitat method 

with a dip net, and periphyton sampling conducted using the “cookie cutter” (petri dish) method 

for episammic and epipelic habitats (WDEQ, 2015b) because the site reach substrate was very 

dominantly clay/silt.  No pebble count was conducted through the site reach for the same 

reason.  Macroinvertebrate and periphyton sampling were conducted using targeted riffle and 

epilithic habitat methodology, respectively, at the remaining Sweetwater County GPRBS sites 

except Site 670 (Jack Morrow Creek).   

 

4.2 Site 708 - Upper Marsh Creek 

Site 708 (Figure 6), located on USFS land (Ashley National Forest), was monitored on 

July 16, 2015.  The site is located on Upper Marsh Creek approximately 0.5 stream miles 

upstream from Flaming Gorge Reservoir, downstream of County Road 38 (Flaming Gorge 

Road).  Upper Marsh Creek originates along the west slope of Little Mountain and runs west to 

Flaming Gorge Reservoir.  The Upper Marsh Creek drainage area upstream of Site 708 is 49 

square miles.  Access to this site was off of USFS Road 21 from the north, across USFS lands.  

Site photos taken during the monitoring are provided in Appendix 2.   

 

A 50 to 60 foot wide floodplain/secondary channel is present at Site 708 bounded by 15 

to 20 foot high cut banks on either side of the valley.  The banks impede access to the main 

channel in most areas with a near vertical bank on the southern side of the channel restricting 

access for a great distance through, above, and below the site reach (Photos 8, 9, and 10, 

Appendix 2).  The channel thalweg is about 18 inches wide and stable.   A variety of grasses 

and brush are present on the floodplain through the site reach. 
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Figure 6 - 2015 GPRBS Site 708 Location Map (Upper Marsh Creek) 

 

 

The site is within a reach of stream that has been fenced to exclude cattle from the 

valley bottom.  No cattle were seen near the site; numerous cottontail rabbits were observed.    

The stream flow was clear.  A diversity of macroinvertebrates was noted by WDEQ during 

sample collection.  The site lies within a USEPA rolling sagebrush steppe ecoregion.       

 

4.3 Site 704 - Gooseberry Creek 

Site 704 (Figure 7), monitored on August 3, 2015, is located on Gooseberry Creek 

approximately 230 yards downstream of County Road 34 (Ramsey Ranch Road).  Gooseberry 

Creek originates along the northeastern slope of Little Mountain and runs north to join Trout 

Creek.  The Gooseberry Creek drainage area upstream of Site 704 is 3.7 square miles.  Access 

to site 704, which is located on BLM land, was off of County Road 34, across BLM land.  Site 

photos taken during the monitoring are provided in Appendix 3.   
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Figure 7 - 2015 GPRBS Site 704 Location Map (Gooseberry Creek) 

 

 

The main channel (thalweg) was about 18 inches wide and was stable and incised 12 to 

18 inches below a secondary channel comprised of an eight to ten foot wide floodplain between  

stable and mild side slopes (Photo 3, Appendix 3).  Channel side slopes do not impede access 

to the channel thalweg.  The site is within a BLM exclosure fenced to exclude cattle and protect  

headcut stabilization measures which have been employed downstream of the site reach (Photo 

16, Appendix 3). 

  

No cattle were seen near the site.  Wildlife sign and evidence of browsing were observed 

within the exclosure.    The stream flow was clear, though evidence of recent thundershowers 

was apparent by the muddy conditions of the county road at the site.  The site lies within a 

USEPA rolling sagebrush steppe ecoregion.   

        

4.4 Site 233 - Spring Creek 

Site 233 was monitored on August 4, 2015.  Site 233 is located on Spring Creek 

approximately 2.7 stream miles upstream of the Highway 191 crossing (north of Minnies Gap) 
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and adjacent to the Spring Creek Ranch buildings (Figure 8).  Spring Creek originates along the 

southwestern slope of Little Mountain and runs southwest through Minnies Gap and into 

Flaming Gorge Reservoir.  Site 233 is located on private land.  Access to this site was off of 

Highway 191 and along the private access road to the Spring Creek Ranch.   The Spring Creek 

drainage area upstream of Site 233 is 13.7 square miles.  Site photos taken during the 

monitoring are provided in Appendix 4.   

 

Figure 8 - 2015 GPRBS Site 233 Location Map (Spring Creek) 

 

 

The channel thalweg was about 18 to 24 inches wide and was stable within a vegetated 

floodplain.  A secondary channel was present comprised of an approximately fifteen foot wide 

floodplain deeply incised within the valley floor (Photo 8 and 17, Appendix 4).  The secondary 

channel side slopes do not impede access to the channel thalweg and are generally stable and 

vegetated, but very steep.  The site reach is east of the ranch corrals.  A small nick-point occurs 

within the channel downstream of the monitoring reach and the channel exhibits a clayey 

bottom at that location.    
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Horses were present in the corral above the channel and horse sign was present within 

the monitoring reach.  Numerous cottontail rabbits were seen within the secondary channel.  

The stream flow was clear, though a large thunderstorm passed through the Little Mountain 

area the afternoon and evening of the day prior to sampling.  Evidence of recent flow on the 

channel floodplain was present as grasses bent downstream and minor debris accumulation in 

channel grasses (Photo 12, Appendix 4).  Additional, less recent, debris was observed on the 

channel banks and within channel vegetation, presumably from early spring or summer events 

at the site.  The site lies within a USEPA foothill shrublands and low mountains ecoregion.          

 

4.5 Site 226 - Trout Creek 

Site 226 was monitored on August 5, 2015.  Site 226 is located on Trout Creek 

approximately 0.8 stream miles upstream of the County Road 34 (Ramsey Ranch Road) 

crossing (Figure 9).  Trout Creek originates along the northern slope of Little Mountain and is 

adjacent to the Gooseberry Creek drainage to the east.  Gooseberry Creek runs into Trout 

Creek approximately 0.4 stream miles below where Trout Creek crosses County Road 34.   

Trout Creek is tributary to Sage Creek which flows into Flaming Gorge Reservoir.  Site 226 is 

located on private land.  Access to this site was off of County Road 34 along a private access 

road paralleling Trout Creek on the northwest.  The Trout Creek drainage area upstream of Site 

226 is 6.9 square miles.  Site photos taken during the monitoring are provided in Appendix 5.   

 

The main channel of Trout Creek is actively down-cutting through the Site 226 reach.  

The main channel flows 3 to 4 feet wide and is incised eight to ten feet; a secondary channel is 

not defined (Photo 3 and 21, Appendix 5).  The channel side slopes impede access to the 

channel thalweg and are unstable, not well vegetated, and steep.  Channel substrate was 

actively moving.  Abundant beaver sign and several beaver dams were observed within, 

upstream, and downstream of the site reach.  The reach contained willow and other woody 

vegetation.  WDEQ believes the active cutting and general instability of the Site 226 channel is 

possibly a result of forest fires which occurred in the drainage upstream of the site, altering 

watershed retention and sediment delivery, and initiating channel base erosion.     

   

Domestic horses were present in the pasture adjacent to the site reach.   The flow was 

visibly turbid exhibiting a faint grey tint believed to be a result of the active erosion within the 

stream.  The site lies within a USEPA foothill shrublands and low mountains ecoregion.          
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Figure 9 - 2015 GPRBS Site 226 Location Map (Trout Creek) 

 

 

4.6 Site 715 - Gap Creek 

Site 715 (Figure 10) was monitored on August 5 and 6, 2015.  Site 715 is located on 

Gap Creek which is a tributary to Salt Wells Creek in the southwest portion of the Salt Wells 

Creek watershed.  Salt Wells Creek is a tributary to Bitter Creek.  Although Salt Wells Creek has 

been primarily dry near the Bitter Creek confluence throughout the SWCCD Bitter Creek 

Watershed project, upper reaches (such as portions of Gap Creek) are known to have perennial 

flows.  Site 715 is located on state land, about 6.7 stream miles above the Gap Creek 

confluence with Salt Wells Creek, and about 46.1 stream miles upstream of the Salt Creek and 

Bitter Creek confluence.  Access to the site is across BLM land from County Road 27 (Aspen 

Mountain Road) and County Road 32 (Mud Springs Road) from State Highway 430.  The Gap 

Creek drainage area upstream of Site 715 is 44 square miles.  Site photos taken during the 

monitoring are provided in Appendix 6.   
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Figure 10 - 2015 GPRBS Site 715 Location Map (Gap Creek) 

 

 

The channel thalweg was 12 to 18 inches wide and was stable within a floodplain which 

varies from 30 to 60 feet wide along the monitoring reach.  The floodplain is partially incised 

within near vertical cut banks (Photo 4, 5, and 6, Appendix 6).  Four separate terraces were 

noted overall along the reach.  Channel side slopes do not impede access to the channel 

thalweg.   

  

Cattle were observed upstream of the site reach, and cattle, horse, and wildlife sign was 

present in and adjacent to the site reach.  Cottontail rabbits were observed at the site reach.  

Gap Creek GPRBS sampling occurred during a period when this portion of the Salt Wells Creek 

watershed was experiencing weekly thunderstorm activity.  The Gap Creek water was clear and 

did not appear influenced by runoff during sampling.  The site lies within a USEPA rolling 

sagebrush steppe ecoregion.   

 

Site 715 data will provide insight into the water quality and biologic regime within upper 

Salt Wells Creek tributaries for the SWCCD Bitter Creek Watershed project.  The water quality 

characteristics in Gap Creek may influence water quality observed in Bitter Creek when runoff 
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or snowmelt events are significant enough in the upper Salt Wells Creek watershed to sustain 

discharge to Bitter Creek.  Though Gap Creek water quality could contribute at times to Bitter 

Creek water quality, it is not believed to be a significant source of the Bitter Creek impairments.  

Gap Creek discharge would likely be influenced by other discharges within Salt Wells Creek, 

downstream of Gap Creek, prior to reaching Bitter Creek.  The Gap Creek drainage makes up 

10.6% of the Salt Wells Creek drainage area. 

 

4.7 Site 670 - Jack Morrow Creek 

Site 670 (Figure 11) was monitored on July 29, 2015.  EDE was not present with WDEQ 

at this site.  Site 670 is located on Jack Morrow Creek approximately 9.5 stream miles upstream 

of its confluence with Pacific Creek.  Jack Morrow Creek originates in broken uplands southwest 

of Oregon Buttes.   Site 670 is located on state land.  Access to this site is off of County Road 

21 (Bar X Road) and along a BLM route, across BLM land.  The Jack Morrow Creek drainage 

area upstream of Site 670 is 153 square miles.  Site photos taken by WDEQ during the 

monitoring are provided in Appendix 7.   

 

The main channel was about four feet wide and was stable within a well vegetated 

floodplain 20 to 25 feet wide, which is incised within generally stable and mild side slopes 

(Photo 3 and 7, Appendix 7).  Channel side slopes do not impede access to the channel 

thalweg.  The stream flow was slightly turbid having milky-grey coloration (Photo 2, Appendix 7).   

Runoff debris (grasses) was evident along the reach within the floodplain.  The site lies within a 

USEPA rolling sagebrush steppe ecoregion.   

 

Macroinvertebrate sampling at Site 670 was conducted using the multi-habitat method 

with a dip net, and periphyton sampling conducted using the “cookie cutter” (petri dish) method 

for episammic and epipelic habitats (WDEQ, 2015b) because the site reach substrate was very 

dominantly clay/silt.  No pebble count was conducted through the site reach for the same 

reason.  Macroinvertebrate and periphyton sampling were conducted using targeted riffle and 

epilithic habitat methodology, respectively, at the remaining Sweetwater County GPRBS sites 

except Site 701 (Bitter Creek). 
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Figure 11 - 2015 GPRBS Site 670 Location Map (Jack Morrow Creek) 

 

 

4.8 Site 692 - Henry’s Fork 

Site 692 was monitored on August 24, 2015.  EDE was not present with WDEQ during 

monitoring at this site, but visited the site on August 26, 2015.  Site 692 is located on Henry’s 

Fork upstream of the Highway 530 crossing and about 0.5 stream miles upstream of Flaming 

Gorge Reservoir (Figure 12).  Henry’s Fork originates along the northern slope of the Uinta 

Mountains and drains areas of both Wyoming and Utah.  Site 692 is located on USFS land 

(Ashley National Forest).  Access to this site is off of Highway 530.  The Henry’s Fork drainage 

area upstream of Site 692 is 528 square miles.  Site photos taken by WDEQ during the 

monitoring and by EDE on the 26th are provided in Appendix 8.   

 

The main channel flow width was about 40 feet wide meandering within a well vegetated 

floodplain ranging from 500 yards wide near the lower end of the monitoring reach to 200 yards 

wide upstream of the reach.  Terraces adjacent to the floodplain west of the site are irrigated 

and hayed.  Significant irrigation and agriculture occurs upstream of the site along the Henry’s  
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Figure 12 - 2015 GPRBS Site 692 Location Map (Henry’s Fork) 

 

Fork.  Channel side slopes do not impede access to the channel thalweg.  The stream flow was 

clear during monitoring.  The site lies within a USEPA rolling sagebrush steppe ecoregion. 

          

4.9 Site 700 - Henry’s Fork 

Site 700 (Figure 13) was monitored on August 26, 2015.  Site 700 is located on Henry’s 

Fork approximately 19 stream miles upstream of Site 692 and the Highway 530 crossing, and 

about three stream miles upstream of the McKinnon Road crossing.  Henry’s Fork originates 

along the northern slope of the Uinta Mountains and drains areas of both Wyoming and Utah.  

Site 700 is located on private land.  Access to this site is off of Highway 414 across private land.  

The Henry’s Fork drainage area upstream of Site 700 is 323 square miles.  Site photos are 

provided in Appendix 9.   

 

The main channel ranged from about 25 to 40 feet wide through the site reach and 

meanders within a well vegetated floodplain about 450 yards wide near the lower end of the 

monitoring reach, narrowing to 250 yards wide upstream of the reach.  Terraces adjacent to the 

floodplain and within the Burnt Fork tributary floodplain south and southwest of the site, are  
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Figure 13 - 2015 GPRBS Site 700 Location Map (Henry’s Fork) 

 

 

irrigated and hayed.  Irrigation water is withdrawn from Henrys Fork at the mouth of Burnt Fork 

about 400 yards upstream of the site reach and channeled south of the river.  Significant 

irrigation and agriculture also occurs upstream of the site along the Henry’s Fork.   

 

Cattle, deer, and beaver sign were present throughout the reach.  Stands of willow and 

cottonwood were located throughout the site reach.  The stream gradient through the reach 

location appears to have been steepened in recent years as a result of oxbow cutoff.  The site 

reach was generally stable with some minor bank sloughing and undercutting.  The stream flow 

had a slight turbid appearance during monitoring.    WDEQ noted that the macroinvertebrate 

diversity appeared greater at Site 700 than was observed downstream at Site 692.  Slopes near 

the channel do not impede access to the channel.  Bluffs line the Henry’s Fork valley south of 

the site reach, rising toward Cedar Mountain.    The site lies within a USEPA rolling sagebrush 

steppe ecoregion.   
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4.10 Site 661 - Green River 

Site 661 (Figure 14) was monitored on September 28, 2015.  Site 661 is located on the 

Green River approximately 18.5 stream miles upstream of the Interstate 80 crossing.  The 

Green River headwaters originate within Sublette County in the Wind River Mountains.  Site 661 

is located on state land.  Access to this site is off of Highway 372 via County Road 6 (OCI Road) 

and then across RSGA land.  The Green River drainage area upstream of Site 661 is 7,372 

square miles.  Site photos are provided in Appendix 10.   

 

Figure 14 - 2015 GPRBS Site 661 Location Map (Green River) 

 

 

The main channel width varies along the monitoring reach from about 480 feet at the 

downstream end of the reach to 330 feet upstream of the reach.  Floodplain width varies in the 

area of the site reach from slightly wider than the main channel to several hundred yards.  

Vegetation including willow and cottonwood are present immediately adjacent to the main 

channel through the site reach, but are uncommon east and west of the river as the terrace is 

primarily sagebrush grassland.  The OCI Big Island Facility is located one mile east of the 

monitoring reach.  Big Island on the Green River is located approximately 1 mile upstream of 
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the site reach, and the Fontenelle Reservoir Dam is approximately 42 stream miles above the 

site. 

 

A filtration plant located about 0.3 miles downstream of the site reach operates a 

pumped withdrawal station for the facility about 0.5 miles upstream of the site reach.  Cattle 

were present at the site reach.   The site reach appeared stable.  The river flow was clear.  

There were abundant algae present on the channel substrate (Photo 20, 21, and 22, Appendix 

10).   Banks near the channel do not impede access to the channel.  The site lies within a 

USEPA rolling sagebrush steppe ecoregion.          

 

4.11 Site 674 - Big Sandy River 

Site 674 was monitored on September 29, 2015.  Site 674 is located on the Big Sandy 

River approximately 3.5 stream miles upstream of the Highway 191 crossing at Farson (Figure 

15).  The Big Sandy River headwaters originate within Sublette County at the southeastern end 

of the Wind River Mountains.  Site 674 is located on private land.  Access to this site is off of 

Farson 2nd North Road and then across private land.  The Big Sandy River drainage area 

upstream of Site 674 is 430 square miles.  Site photos are provided in Appendix 11.   

 

The main channel width was about ten feet through the monitoring reach.  The main 

channel is slightly incised with a secondary floodplain channel, approximately 20 feet in width, 

between well vegetated and mildly sloped terrace banks.  Vegetation including willow and 

grasses are abundant.  The stream flow was clear and the stream substrate is primarily sandy 

and did not contain enough gravel for embeddedness or pebble counts.  The immediate valley 

area is very productive and irrigation and agriculture is present throughout.  

 

Wildlife (deer, duck, goose, and crane) sign was abundant along the site reach.  At least 

one horse was present in an adjacent pasture.  The site reach was stable.  Banks near the 

channel do not impede access to the channel.  The site lies within a USEPA rolling sagebrush 

steppe ecoregion.        
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Figure 15 - 2015 GPRBS Site 674 Location Map (Big Sandy River) 
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5.0 SUMMARY 

This report presents a description of the implementation of the 2015 GPRBS in 

Sweetwater County, including site selection, site locations and conditions, and a compilation of 

laboratory data and other monitoring information collected.  Data collected during the GPRBS 

allows WDEQ-WQD to assess regional surface water quality conditions within the Green 

superbasin.  Combined with data collected during basin surveys within the remaining four 

superbasins in the state, the information will support a statewide assessment and review of 

surface water quality conditions.  These surveys therefore provide WDEQ with the means to 

fulfill reporting obligations on the quality of Wyoming’s waters under the CWA. 

 

WDEQ-WQD will complete a report on the GPRBS and findings from the monitoring.  

Monitoring results from the GPRBS may be used to develop plans for targeted monitoring of 

reference sites or determinations of designated use support within the Green superbasin.   

 

Data collected during the GPRBS also affords public and private entities with interest in 

the study area a resource to reference surface water conditions.  The GPRBS information 

collected within Sweetwater County provides the SWCCD and other interested parties with data 

which may be beneficial as reference/baseline information during current or future projects in 

the County.  
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