
 
 
 

 
 

May-June 2022 EDE Bitter Creek Watershed Monitoring Activities  Page 1 of 28  

23 North Scott Street, Suite 27 
Sheridan, Wyoming  82801 

(307) 672-3793   www.edeconsultants.com 

                            July 14, 2022 
Karen Pecheny 
District Administrator  
Sweetwater County Conservation District 
550 Uinta Dr. Suite E 
Green River, WY 82935 
307-875-4995 
 
Re:  May and June 2022 EDE Bitter Creek Watershed Site Visits and Sampling 

 

Karen, 

 

This memorandum is to provide the SWCCD Board with an overview of spring 

2022 Bitter Creek watershed field observations and sampling conducted by EDE.   

 

EDE (Russell Hamilton and Mitch Nelson) made site visits to eleven historic project 

site locations on 05/17/22 and four on 06/06/22 and collected water quality samples at 

seven project sites on 06/07/22. 

 

Field notes and photos were taken at the sites.  Sites visited included (upstream 

to downstream): 

 

• BC-7  Bitter Creek upstream of Bitter Creek RR Site 

• DM-1 Deadman Draw upstream of confluence with Ten Mile Draw 

• TM-1  Ten Mile Draw upstream of BLM spillway to Deadman Draw 

• BC-6  Bitter Creek upstream of Point of Rocks 

• BC-10 Bitter Creek upstream of County Road 48 crossing 

• SWC-1 Salt Wells Creek upstream of Bitter Creek confluence 

• BC-5  Bitter Creek at Highway 370 (Airport Road) crossing 

• BC-4  Bitter Creek at Elk Street crossing upstream of Killpecker Creek 

• KC-2  Killpecker Creek at Highway 191 crossing 

• KC-5  Killpecker Creek at Yellowstone Road crossing 

• KC-1  Killpecker Creek upstream of Bitter Creek confluence 

• BC-2  Bitter Creek upstream of Highway 191 

 

Samples were collected on 06/07/22 at BC-6, BC-10, BC-4, BC-2, KC-1, KC-2, 

and KC-5 (BC-5 was too dry to sample so BC-10 was sampled as an alternate).  Samples 

were shipped to the Wyoming Department of Agriculture Analytical Services Laboratory 

in Laramie for analysis of chloride and the project inorganic sampling suite, and samples
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were dropped off at Wyoming Analytical Laboratories Incorporated in Rock Springs for 

analysis of Total coliform and E. coli.  Monitoring site location maps are attached at the 

end of this memorandum (Figures 1 and 2).  No significant physical changes were 

observed at the sampling sites since previous visits in September 2021.   

 

Representative photos and descriptions from the site visits follow.  E. coli and 

chloride sample results are provided for initial review; more detailed review of the sample 

results in the context of historic data and results from sampling planned to be conducted 

in August will be presented in the SWCCD Bitter Creek Watershed Project Annual Report 

in early 2023. 

 

 

Site BC-7 was flowing on 05/17/22 (Bitter Creek upstream of Bitter Creek RR Site).  

Water was turbid with a light brown tint indicating contributions from runoff or snowmelt.  

The site bed level remains about one foot below the staff zero level due to channel down 

cutting since installation in 2004.  Some short sections of cut banks are present and 

eroding along the channel both upstream and downstream of the site.  BC-7 is not a 

legacy sampling site (not a 2022 scheduled sampling location), observations are collected 

at BC-7 when possible, to keep tabs on happenings in the upper watershed, upstream of 

Black Butte Coal.  BC-7 was not visited during the June sampling work. 

 

Site BC-7, 05/17/22, Looking Downstream 
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Site DM-1 was flowing on 05/17/22 (Deadman Draw upstream of confluence with 

Ten Mile Draw).  The channel at DM-1 is a designed trapezoidal spillway from the BLM 

wetland recreation area upstream.  Channel down-cutting continues since installation of 

site equipment in 2004.  The channel elevation has lowered approximately one foot (staff 

bed level is now about -0.5 ft.).  Substrate at the site is course gravel and stones underlain 

by geotextile which continues to tear and erode.  Side slopes are steep and exhibit some 

sloughing and erosion immediately downstream of the site.  Maintenance of the site 

geotextile and gabions to prevent further erosion is warranted, but the spillway (which 

passes through a stable sandstone outcrop and has an overall length of about 800 feet), 

does not appear to be in immediate danger of failure. 

 

DM-1 was visited again on the afternoon of 06/06/22 to reconnoiter whether it was 

still flowing and therefore providing a source for water downstream at BC-6 (to be sampled 

the next day).  DM-1 was flowing on 06/06/22 and the water was clear.  DM-1 is not a 

legacy sampling site (not a 2022 scheduled sampling location). 

 

Site DM-1, 05/17/22, Looking Upstream 
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Site TM-1 was flowing slightly on 05/17/22 (Ten Mile Draw upstream of BLM 

spillway to Deadman Draw).  The channel at TM-1 shows aggradation since installation 

of site equipment in 2004.  The channel has migrated east, and the staff gage location is 

silted under.  Substrate at the site is silts and clays.  Vegetation is well established along 

the immediate edges of the thalweg on the floodplain; side slopes exhibit some sloughing 

and erosion.  

 

TM-1 is not a legacy sampling site (not a 2022 scheduled sampling location), 

observations are collected at TM-1 when possible, to evaluate if changes are occurring 

and whether flow may be contributing to downstream flows.  TM-1 was not visited during 

the June sampling work. 

     

Site TM-1, 05/17/22, Looking Upstream 
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Site BC-6 was flowing on 05/17/22 (Bitter Creek upstream of Point of Rocks).  

Water was clear.  The channel is generally stable and well vegetated along the channel 

and side slopes.  However, this reach has exhibited changes since monitoring inception 

in 2004 as bank collapses downstream have altered channel flow and resulted in more of 

a pool regime at the site over the years. 

 

Site BC-6 is a planned 2022 sampling site and was flowing on 06/7/22.  Field 

chemistry data and inorganic and E. coli water quality samples were collected at the site.  

Flow noted upstream at DM-1 the day before was likely contributing to the flow at the site 

during sampling.  Flow was measured at 0.72 cfs.   

 

BC-6 06/07/22 sample results show: 

 

• E. coli concentration was 21.31 MPN/100mL (below the primary contact standard 

of 126 MPN/100 mL). 

 

• Chloride concentration was 390 mg/L (greater than the chronic standard of 230 

mg/L but less than the acute standard of 860 mg/L). 
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Site BC-6, 05/17/22, Looking Upstream 

 
 

Site BC-6, 06/07/22, Looking Upstream 
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  Site BC-10 was not flowing on 05/17/22 (Bitter Creek upstream of County Road 

48 crossing).  Pooled water was present, and evidence of recent flow was apparent as 

wetted area within the channel.  Aggradation of sediments and sloughing of material from 

the cut-bank upstream of the county road, and meandering of the thalweg within sediment 

and gravels on the floodplain downstream of the county road, is ongoing.  BC-10 is not a 

legacy sampling site (not a 2022 scheduled sampling location), observations collected at 

BC-10 allow assessment of channel and flow conditions in this reach of Bitter Creek         

 

BC-10 was visited again on the afternoon of 06/06/22 to reconnoiter whether it may 

function as a backup sampling location should site BC-5 downstream be found to not be 

flowing for sampling the next day.  BC-10 was flowing slightly, and the water was clear.  

 

Site BC-5 was found to not be flowing on 06/06/22 and site BC-10 was sampled in 

its place on 06/7/22.  Field chemistry data and inorganic and E. coli water quality samples 

were collected at the site.  Flow was measured at 0.011 cfs.   

 

BC-10 06/07/22 sample results show: 

 

• E. coli concentration was 5.2 MPN/100mL (below the primary contact standard of 

126 MPN/100 mL). 

 

• Chloride concentration was 4,809 mg/L (greater than the acute standard of 860 

mg/L). 
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Site BC-10, 05/17/22, Looking Upstream 

 
 

Site BC-10, 06/07/22, Looking Upstream 
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Site SWC-1 was not flowing on 05/17/22 (Salt Wells Creek upstream of Bitter 

Creek confluence), as has generally been the case throughout the SWCCD project 

monitoring.  Vegetation and erosion at the site remain consistent with past years; the site 

has always exhibited minimal vegetation along the channel and on the channel side 

slopes, however, the channel geometry and bed level have remained fairly uniform since 

2004.  The channel is therefore stable but the potential for erosion and changes during 

high flow events remains.  SWC-1 is not a legacy sampling site (not a 2022 scheduled 

sampling location), observations collected at SWC-1 allow assessment of channel and 

flow conditions in this reach of Salt Wells Creek.  When SWC-1 has flow it has typically 

been sampled since these opportunities have been found to be rare.          

 

SWC-1 was visited again on the afternoon of 06/06/22 to reconnoiter whether it 

may warrant sampling the next day and whether any flow in Salt Wells Creek may be 

contributing to any flow observed downstream at BC-5.  SWC-1 was dry on 06/06/22.  

  

Site SWC-1, 05/17/22, Looking Upstream 
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Site BC-5 was not flowing on 05/17/22 (Bitter Creek at HWY 370; airport road 

crossing).  The channel substrate is interspersed sediment and cobbles through the site 

reach, being about twelve feet across.  Channel banks have areas of erosion between 

lengths of vegetated side slopes.  The channel configuration changes year to year as 

pools and rifles form and disperse following high flow events.  The 2004 site equipment 

on the right bank was originally in the edge of flow but the channel edge has migrated 

and left the equipment in silt on the channel bank.  There have also been several inches 

of down cutting since 2004 at the site.  

 

 Site BC-5 is a planned 2022 sampling site and was visited again on the afternoon 

of 06/06/22 to reconnoiter whether it had sufficient water to sample the next day.  It was 

found to be dry, and it was decided to sample BC-10 in its place the next morning. 

 

Because BC-5 was dry, no direct influence on downstream water quality from the 

watershed upstream of BC-5 occurred during the June sampling event.  This has been a 

relatively common occurrence during SWCCD sampling events.   
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Site BC-5, 05/17/22, Looking Upstream 

 
 

Site BC-5, 06/06/22, Looking Upstream 
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Site BC-4 was flowing on 06/07/22 (Bitter Creek below Elk Street; upstream of 

Killpecker Creek).  Water was clear.  The channel substrate is sandstone cobbles through 

the site reach.  Channel banks/side slopes have been straightened and are generally 

stable and vegetated.  Erosion occurs along the side slopes during high flow events.  The 

channel bottom configuration changes often following high flow events as pools and rifles 

form and disperse. 

 

Site BC-4 is a planned 2022 sampling site.  Field chemistry data and inorganic and 

E. coli water quality samples were collected at the site.  Water quality at the site was 

discontinuous from, and therefore not influenced by, that in the upper water shed and at 

BC-6 since Bitter Creek was observed to be dry at BC-5.  Flow was measured at 0.12 cfs.   

 

BC-4 06/07/22 sample results show: 

 

• E. coli concentration was 325.5 MPN/100mL (above the primary contact standard 

of 126 MPN/100 mL and below the secondary contact standard of 630 MPN/100 

mL). 

 

• Chloride concentration was 730 mg/L (greater than the chronic standard of 230 

mg/L but less than the acute standard of 860 mg/L). 

 

Site BC-4, 06/07/22, Looking Upstream 
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Site KC-2 was flowing on 05/17/22 (Killpecker Creek above HWY 191 crossing).  

Water was clear.  There was no evidence of recent significant flow events within the 

channel.  The channel substrate is mostly silts and clays with some gravel.  Active erosion 

continues above, below, and through the reach following headcutting through the site in 

2017/2018.  Some vegetation is establishing in the channel and floodplain and on the 

banks. 

 

Site KC-2 is a planned 2022 sampling site.  Field chemistry data and inorganic and 

E. coli water quality samples were collected at the site on 06/07/22.  Flow was measured 

at 0.01 cfs. 

 

KC-2 06/07/22 sample results show: 

 

• E. coli concentration was 3.1 MPN/100mL (below the primary contact standard of 

126 MPN/100 mL). 

 

• Chloride concentration was 339 mg/L (greater than the chronic standard of 230 

mg/L and less than the acute standard of 860 mg/L). 
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Site KC-2, 05/17/22, Looking Upstream 

 
 

Site KC-2, 06/07/22, Looking Upstream 
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Site KC-5 was flowing on 05/17/22 (Killpecker Creek above Yellowstone Road).  

Water had a red tint.  The channel substrate is mostly silts and clays upstream and 

downstream and cobles and silts through the reach beneath the bridge.  The channel 

geometry is relatively stable owing to alignment from the bridge construction; however, 

some of the cobbles placed as riprap when the bridge was constructed have migrated 

downstream ten to fifty feet below the bridge and the channel exhibits lowering since 

construction as well.  Minimal vegetation exists along the reach and in the channel. 

  

Site KC-5 is a planned 2022 sampling site.  Field chemistry data and inorganic and 

E. coli water quality samples were collected at the site on 06/07/22.  Flow was measured 

at 0.006 cfs. 

 

KC-5 06/07/22 sample results show: 

 

• E. coli concentration was 248.1 MPN/100mL (above the primary contact standard 

of 126 MPN/100 mL and less than the secondary contact standard of 630 MPN/100 

mL). 

 

• Chloride concentration was 6,230 mg/L (greater than both the chronic standard of 

230 mg/L and the acute standard of 860 mg/L). 
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Site KC-5, 05/17/22, Looking Upstream 

 
 

Site KC-5, 06/07/22, Looking Upstream 
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Site KC-1 was flowing on 05/17/22 (Killpecker Creek west of Southwestern 

Wyoming Wool Warehouse).  Water had a red tint.  The channel substrate is mostly silts 

and clays; some cobbles are present.  The channel banks continue to actively erode 

following high flow events.  Vegetation is present on the channel side slopes above the 

cut banks, and the terrace above is stable.  

  

Site KC-1 is a planned 2022 sampling site.  Field chemistry data and inorganic and 

E. coli water quality samples were collected at the site on 06/07/22.  Flow was measured 

at 0.08 cfs. 

 

KC-1 06/07/22 sample results show: 

 

• E. coli concentration was 68.9 MPN/100mL (below the primary contact standard 

of 126 MPN/100 mL). 

 

• Chloride concentration was 8,188 mg/L (greater than both the chronic standard of 

230 mg/L and the acute standard of 860 mg/L). 
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Site KC-1, 05/17/22, Looking Upstream 

 
 

Site KC-1, 06/07/22, Looking Upstream 
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Site BC-2 was flowing on 06/07/22 (Bitter Creek upstream of Highway 191).  Water 

was clear.  Flow at BC-2 is augmented by the wastewater treatment plant discharge 1.72 

miles upstream.  Changes through this reach of channel since 2004 have resulted in more 

of a pool reach than was initially the case at the site.  The staff gage remains covered by 

debris at this site.  The channel banks are vegetated and are relatively stable. 

 

Site BC-2 is a planned 2022 sampling site.  Field chemistry data and inorganic and 

E. coli water quality samples were collected at the site.  Flow was measured at 9.75 cfs. 

 

BC-2 06/07/22 sample results show: 

 

• E. coli concentration was 18.7 MPN/100mL (below both the primary contact 

standard of 126 MPN/100 mL and the secondary contact standard of 630 MPN/100 

mL). 

 

• Chloride concentration was 2,007 mg/L (greater than both the chronic standard of 

230 mg/L and the acute standard of 860 mg/L). 

 

Site BC-2, 06/07/22, Looking Upstream 
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Based on monitoring observations and the flow data, it continues to appear that 

discharges to Bitter Creek occur between KC-1/BC-4 and BC-23/BC-2 (Figure 2; 

assuming the WWTP discharge was less than 10 cfs at the time of 06/07/22 

measurements; WWTP is typically around 5 cfs).  Sources of this flow increase are 

believed to include storm drain runoff discharges as well as historic mine dewatering 

discharge. 

 

At the sites sampled, E. coli concentrations on 06/07/22 were greatest in the center 

of Rock Springs at BC-4 and KC-5, suggesting anthropogenic origin (consistent with the 

September 2021 results).  Chloride concentrations in Killpecker Creek remain high 

(relative to upper Bitter and Killpecker Creek watershed historic values) and chloride 

concentrations in Bitter Creek were within historic norms (generally increasing upstream 

to downstream) except at BC-10 which was over twice what has been seen in the past.   

 
In addition to the historic site visits and sampling, on 06/07/22 EDE also visited the 

area of the City’s recent stream channel restoration downstream of the west - South Side 

Belt Route bridge over Bitter Creek along West Center Street (Figure 3).  Photographs 

and some observations of the restoration construction follow. 

 

The restoration work begins immediately upstream of/at SWCCD historic Bitter 

Creek monitoring site BC-3.  BC-3 is located in the concrete rip-rap restoration section of 

the Bitter Creek channel in the photo below (Figures 3 and 4).  The stream entering the 

photo below at the lower left is Sweetwater Creek and historic SWCCD monitoring 

location BC-3A is located in the portion of Sweetwater Creek visible in the photo.  Access 

permissions and access terrain (these sites were traditionally accessed from across the 

channel from this location) has made recent monitoring at BC-3 and BC-3A difficult.  The 

restoration and the city ownership of the site and access locations makes it much easier 

to visit these sites once again.  EDE will therefore increase the frequency of observation 

visits here and note any changes as the restoration reclamation takes hold.  BC-3 and 

BC-3A will also move up as potential additional sample locations, or as backup sampling 

locations if scheduled legacy sampling sites are dry or inaccessible, as collecting water 

quality information here may be useful in assessing the affects the restoration has on the 

Bitter Creek water quality. 
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West Center Street Bitter Creek Channel Restoration at West End 

 
 

 The city has established a walking path on the south side of Bitter Creek going east 

from the west end of the restoration at BC-3 (see below) to the west - South Side Belt 

Route bridge (Figure 4).  This pathway will likely increase visitation to the area by people 

and their pets and offers unrestricted access to the water in Bitter Creek and the seeps 

immediately adjacent to the pathway.  This access may warrant placement of signage by 

the city to raise awareness of the E. coli impairment within the channel.  

 

The city has initiated establishment of vegetation, both grasses and shrubs, along 

the channel and walkway in the restoration area.  As vegetation becomes  

established it will help stabilize channel side slopes and may act as a filter in reducing 

elevated chloride and E. coli concentrations in the stream.  The restored stream channel 

has been cleaned and a uniform channel slope has been established which should help 

to reduce stagnant pooling in the reach which may have contributed to E. coli 

concentrations. 
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West Center Street Bitter Creek Channel Restoration Facing East from West End 

 
 

West Center Street Bitter Creek Channel Restoration Facing West along West End
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West Center Street Bitter Creek Channel Restoration Facing East from Center

 
 

West Center Street Bitter Creek Channel Restoration Facing West from Center 

 
 

SWCCD may want to consider teaming with the city, if the city is accepting of the 

offer, to augment the City’s resources, both financial and manpower, for implementing 

and maintaining grasses, shrubs, and trees within the restoration area that are tolerant to 

the environment available. 
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Establishment of pet waste collection stations along these pathways could also be 

useful in controlling wastes contributing to E. coli, especially given the proximity and 

access to the dog park immediately adjacent to the west end of the restoration area 

(Figure 3).  

 

 

Please review this memorandum and contact EDE if there are any questions on 

the monitoring or field observations or if additional information is needed.   

 

 

 

Respectfully, 

 
Russell W. Hamilton, P.E.  

 

 

Attachments: 

2022 Monitoring Location Maps 

• Figure 1 - SWCCD 2022 Sampling Location Map 

• Figure 2 - SWCCD 2022 Sampling Location Map – Rock Springs Proximity 

• Figure 3 - SWCCD 2022 Sampling Location Map – 2022 Bitter Creek Restoration 

Location 

• Figure 4 - SWCCD 2022 Bitter Creek Channel Restoration Location 
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Figure 1 - SWCCD 2022 Sampling Location Map 
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Figure 2 - SWCCD 2022 Sampling Location Map – Rock Springs Proximity 
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Figure 3 - SWCCD 2022 Sampling Location Map – 2022 Bitter Creek Restoration Location  
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Figure 4 - SWCCD 2022 Bitter Creek Channel Restoration Location 

  


