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1.0 Executive Summary

EDE Consultants conducted bacteria and chloride sampling for the
Sweetwater County Conservation District (SWCCD) along portions of Bitter Creek
and Killpecker Creek and their tributaries during spring and fall of 2009. The
sampling was done to continue evaluation of potential source areas contributing to
exceedences of the chloride and E. coli standards in Bitter and Killpecker Creeks
begun in 2004 and subsequently continued through 2008. The exceedences have
resulted in a portion of Bitter Creek being listed as impaired for both chloride and E.
coli, and a portion of Killpecker Creek listed as impaired for E. coli on Wyoming'’s
303d list of waters requiring Total Maximum Daily Loads (TMDLS).

Results of sampling completed during 2009 are summarized in this report,
and reviewed in context with 2004 through 2008 sampling. 2009 sampling suggests:

o 2009 chloride and E. coli sampling support the 2008 extended
Wyoming Department of Environmental Quality 303d impairment
listings from Rock Springs to Point of Rocks.

o Chloride concentrations in Bitter Creek are elevated at Point of Rocks
to the airport road crossing, indicating a chloride source occurs within,
or upstream of this reach.

o Native soils in and along Bitter Creek downstream of Point of Rocks
and upstream of the airport road crossing potentially contribute to
increased chloride concentrations seen within Bitter Creek in this reach.

o Concentrations of chloride in upper Killpecker Creek are considerably
less than, and do not appear to contribute substantially to, elevated
chloride concentrations seen downstream of the Highway 191 crossing.

o Some native soils in the upper Killpecker Creek (ephemeral) drainage
have high concentrations of chloride and may have the potential to
significantly elevate chloride concentrations within upper Killpecker
Creek during runoff events.

o The primary source of elevated chloride concentrations within

Killpecker Creek that contribute to the Bitter Creek impairment is
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downstream of the Highway 191 crossing. This is a result of the
ephemeral nature of the stream beginning a quarter mile upstream of
the Highway 191 crossing and the native soils with elevated chloride
concentrations and perennial tributary flow passing through them
downstream of the crossing. A noteworthy portion of that source has
been defined as native soils upstream of 1-80, downstream of
Yellowstone Road, and west of Killpecker Creek.

o 2009 E. coli concentrations within Bitter Creek within the City of Rock
Springs appear similar to 2004-2005 concentrations. Water quality in
this reach continues to support the impaired listing.

o There are sources of elevated E. coli concentrations at, and
downstream of, Point of Rocks, and upstream of the airport road
crossing. Possibilities include wildlife and/or cattle and/or anthropologic
sources, none of which have been substantiated by the sampling to
date.

o There appear to be sources of elevated E. coli concentrations in Bitter
Creek at and upstream of, the Killpecker Creek confluence and
downstream of the City of Rock Springs east side city limits. Sampling
done to date to substantiate/define them indicates the upstream limit of
their influence is at least the South Side Belt Route Bridge.

o The discharge to Killpecker Creek sampled a quarter mile upstream of
the Highway 191 crossing may be a significant source of E. coli within
lower Killpecker Creek, and BMPs should be employed as possible to

divert or treat this discharge.

The 2009 sampling program met the goals to confirm the impairment listings
and refine the locations of source areas for chloride and E. coli bacteria. Additional
sampling may be beneficial to further refine these source areas at the SWCCD’s
discretion. Additional sampling could be conducted in order to:

o Assess effectiveness of any BMPs implemented for E. coli exceedence

observed in Killpecker Creek upstream of the Highway 191 Crossing.
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Further evaluate the potential source(s) for the Point of Rocks to Airport
Road Bitter Creek E. coli exceedence.

Further evaluate the potential source(s) for the City Limits to South Side
Belt Route E. coli exceedence.

Confirm the apparent E. coli exceedence in the Foothills Boulevard
area and evaluate any relation to the Bitter Creek impairment.

Further evaluate the potential chloride source(s) contributing to the
Point of Rocks to Airport Road Bitter Creek exceedences.

Further evaluate the apparent increase of chloride concentrations in
Bitter Creek from upstream to downstream of the headcut location.
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2.0 Introduction and Background

This report provides an update of continued chloride and E. coli bacteria
monitoring under the Bitter Creek and Killpecker Creek Watershed Management
Plan and Implementation Project, for the Sweetwater County Conservation District
(SWCCD). This report is presented as a comprehensive sampling summary for
2009 monitoring, and supplements previous monitoring review documents prepared
for the Bitter and Killpecker Creek studies (EDE 2006-1, EDE 2006-2, EDE 2009-1,
EDE 2009-2). Several bacteria sample geomeans in the Spring 2009 Monitoring
Summary Report (EDE2009-2) had been calculated incorrectly (geomeans included
duplicate sample results) and have been updated (corrected) for this report. The
erroneous geomeans in the spring report were not significantly different from the
corrected geomeans and consequently conclusions presented at that time remain
consistent with the corrected data. However, note that conclusions in this spring/fall
summary report supersede those presented in the spring summary report on the
basis of the incorporation of fall 2009 data.

Sampling for this project is being done to address Wyoming Department of
Environmental Quality (WDEQ) 303d chloride and bacteria impairment listings on
Bitter and Killpecker Creeks. The 303d list is an account of impaired waters in
Wyoming requiring computation of Total Maximum Daily Load (TMDL) developed by
WDEQ in accordance with Environmental Protection Agency (EPA) standards and
requirements set forth in the Clean Water Act of 1972. The SWCCD sampling

program allows:

. Confirmation of the accuracy of the 303d listings.
o Evaluation of what may be causing the impairment(s).
) Assessment of whether best management practices (BMPs) may be

implemented to improve water quality.
During 2008 the WDEQ revised the extent of the impaired listing for chloride
and bacteria on Bitter Creek within the 303d list, increasing the length of listed
reaches. The Bitter Creek chloride and bacteria 303d impairment was previously

listed from the confluence of Bitter Creek with the Green River through the City of

EDE Consultants February 5, 2010 Page 4



Bitter Creek and Killpecker Creek 2009 Bacteria and Chloride SWC0903
Sampling Results Comprehensive Report

Rock Springs, WY. The 2008 revision extended this impaired zone to include Bitter
Creek from the City of Rock Springs, WY to Point of Rocks, WY. Killpecker Creek is

listed as impaired for bacteria only, from Bitter Creek upstream to Reliance, WY.

The 2009 sampling program was conducted to address these 2008

impairment revisions as described below. 2004 through 2009 monitoring locations

are presented on Plate 1.

1)

2)

3)

Surface water chloride samples were collected to confirm the Bitter Creek
303d impairment to Point of Rocks, and to identify potential sources of
chloride contributing to elevated concentrations previously observed in
Bitter Creek at sites BC-4, BC-5 and BC-6. Surface water chloride
samples were collected on Killpecker Creek to identify potential sources
contributing to elevated concentrations previously observed in upper
Killpecker Creek and to refine/confirm the source area identified during
2006-2008 sampling.

Soil samples were collected in order to identify potential sources of
chloride contributing to the Bitter Creek 303d impairment to Point of
Rocks. Soil samples were collected on Killpecker Creek to identify
potential sources contributing to elevated concentrations observed in
upper Killpecker Creek and to refine/confirm the source identified during
2006-2008.

Surface water E. coli samples were collected to confirm the 303d Bitter
Creek impairment to Point of Rocks, and to identify potential sources of E.
coli contributing to elevated concentrations observed in Bitter Creek
previously at site BC-4. Single sample synoptic sampling was conducted
upstream of site BC-4 to identify spatial persistence of E. coli
concentrations within Bitter Creek. Single samples were also collected in
two tributaries/storm drains that flow into Bitter Creek, one in a channel
between KMart and LaQuinta Inn on Dewar Drive and another at the SW
corner of the intersection of Dewar Dr and Firestone Rd. Surface water
E. coli samples were collected on Killpecker Creek to identify potential
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sources contributing to elevated concentrations previously observed at
site KC-2.

From 2004 through 2008, bacteria monitoring for these studies has been for
both fecal coliform and E. coli to address a changeover period in the EPA standard,
from fecal coliform to E. coli. In 2009 bacteria sampling was done only for E. coli
(the new standard) to minimize costs. The bacteria criteria analysis for the project
will be met by sampling only for E. coli from this point forward.

EDE Consultants (EDE) conducted spring 2009 bacteria and chloride
sampling within surface waters of Bitter Creek, Killpecker Creek, and their tributaries
for the SWCCD during May 2009. Fall 2009 sampling was conducted by EDE
during September. 2 groundwater wells were also sampled in upper Killpecker
Creek during spring and fall for chloride. Spring soils sampling within the Bitter and
Killpecker Creek drainages was conducted during early June 2009. Fall soils
sampling within the Bitter and Killpecker Creek drainages was conducted during
September 2009.

2009 sampling results are summarized in this report along with discussion of
the results in relation to the impairment listings, the sampling objectives listed above,
and EPA standards. Both Bitter and Killpecker Creeks have been classified by the
WDEQ as recreational waters. EPA E. coli bacteria standards are based on
anticipated levels of recreation designated; 1) primary contact (ingestion or full body
immersion) or; 2) secondary contact (incidental or accidental exposure not resulting
in ingestion or immersion). The primary contact standard for E. coli applies from
May 1 through September 30. For the remainder of the year all Wyoming waters are
protected for secondary contact recreation.

o The primary contact standard for E. coli is exceeded when the
geometric mean of not less than five samples taken not less than
twenty-four hours apart in a period of not more than thirty days, is
greater than 126 organisms per 100 mL.

o The secondary contact standard for E. coli is exceeded when the
geometric mean of not less than five samples taken not less than
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twenty-four hours apart in a period of not more than thirty days, is
greater than 630 organisms per 100 mL.

The chloride criterion applies to Class 1, 2AB, 2B, and 2C waters only.
WDEQ classifies Bitter and Killpecker Creeks as 2C and 3B respectively. Although
Killpecker Creek samples have shown high chloride concentration, as a 3B classified
stream, Killpecker Creek is not listed as impaired for chloride. Previous sampling
implicates Killpecker Creek as a major contributor of chloride to Bitter Creek (2C),
which is listed as impaired for chloride. The chloride standards consist of a chronic
and acute standard.

o The acute standard for chloride is exceeded when the one hour
average concentration exceeds 860 mg/L more than once every three
years on average.

o The chronic standard for chloride is exceeded when the four day
average concentration exceeds 230 mg/L more than once every three

years on average.

A summary of 2009 sampling results follows.
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3.0 2009 Chloride Sampling and Soils Sampling

Chloride (inorganic) sampling from 2004 through 2005 was conducted at 15
surface water sites along Bitter and Killpecker Creeks (Plate 1, EDE 2006-1, EDE
2006-2). 10 potential chloride source sites were established along Killpecker Creek,
north of 1-80 and south of Yellowstone Road, and sampled in 2006, 2007, and 2008
(EDE 2009). 21 sites (some from previous sampling and some new) were sampled
for chloride in 2009 along Bitter and Killpecker Creeks and their tributaries to refine
evaluation of potential chloride sources observed from the 2004-2008 sample
analysis. Chloride sampling sites for the 2004-2009 Watershed Assessment Project
are shown on Plate 1. At several sites, which had no flow during the fall round,
samples were only collected during the spring sampling round. An additional 7 sites
were attempted to be sampled for chloride to broaden the evaluation, but these sites
were dry during both the spring and fall sampling rounds (these include historic sites
SWC-1 and KC-3).

Chloride concentrations in samples collected at the Bitter and Killpecker
Creek sites from 2004 through 2009 are presented in Table 1. 2004-2009 Bitter and
Killpecker Creek comprehensive sampling results are presented on Figure 1 for
context of the data collected at all sites to date. 2004-2009 Upper Bitter Creek
chloride sample results, and 2004-2009 Killpecker Creek chloride sample results,
are presented on Figures 2 and 3 respectively.

2009 chloride water sampling revisited 4 existing sites on Killpecker Creek
and 3 existing sites on Bitter Creek. Additionally, 6 new Killpecker sites (two of
which were shallow wells), and 8 new Bitter Creek sites, were also monitored (Plate
1). 2009 chloride monitoring goals (Section 1) and results based on 2009 sampling

analysis are summarized as follows:
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Table 1 — 2004-2009 Bitter and Killpecker Creek Chloride Sampling Results

Sites Mar Apr Aug Sep May Sep Jun Sep Jun Nov May Sep
Upstream to
downstream | 2004 | 2004 | 2004 | 2004 | 2005 | 2005 [ 2006 2007 2008 2008 2009 2009
BC-7 4 23 37 29 41 16
BC-15 4.4 26
BC-14 7.5 21
BC-13 14
T™-1 340 200 200 190 290 230 180
DM-1 47 85 190 130 200 49
BCS-6 46
BCS-5 96
BC-6 43 140 510 270 740 130 600 590
BC-12 770 810
BC-11 54
BC-10 1,700
SWC-1
BC-5 68 660 240 630 220 480 590
DHC1 160
BC-4 67 730 150 300 580 690
BT Well 92 91
MH Well 150 160
KC-3 98 440 390
KC-7 64
KC-2 130 240 80 310 390 26 170 37
KCS-2 3,300 2,400 3,100
KCS-1 1,500
KC-5 4,400 3,800
KC-4 5,500 4,700
KCS-8 7.4
KCS-7 8.1
KCS-3 28,000 | 31,000 | 11,400 | 22,000 | 17,000 | 16,100
KCS-10 21,000
KCS-4 33,000 | 37,000 | 16,000 | 22,000 | 29,000 | 29,200
KCS-9 30,000
KCS-6 54,000
KCS-5 2,500 7,000
KC-RStrib1 170 160
KC-1 600 | 4,000 | 4,800 | 2,200 | 2,900 | 7,000 8,800 | 11,600
BC-3A 1,200 990 | 2,000
BC-3 200 | 2,000 1,100 | 1,900 | 2,100 1,800
LBC-1 710 | 1,300 680
BC-2 260 | 1,500 820 | 1,700 | 1,800
BC-1 420 | 1,300 670 | 1,600 | 1,600

blue = exceedance of chronic chloride criteria = 230 mg/L

red = exceedance of acute chloride criteria = 860 mg/L

EDE Consultants
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Figure 1 - 2004-2009 Bitter and Killpecker Creek Chloride Sampling Results
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Figure 2 - 2004-2009 Upper Bitter Creek Chloride Sampling Results
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Figure 3 - 2004-2009 Killpecker Creek Chloride Sampling Results
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1)

2)

Confirm the 2008 Bitter Creek 303d impairment reach to Point of Rocks.

2009 chloride sampling results support the 2008 303d impairment
extension to Point of Rocks, if based on chloride concentrations greater than
the chronic criteria standard (Table 1), observed at four sites in this reach.
These results, in conjunction with previous results from 2004-2008, further
validate the impairment listing.

Actual exceedence of the standard occurs when the four day average
concentration exceeds 230 mg/L more than once every three years on
average (Section 1). Sampling to date allows assessment of exceedence to
be based only on single sample “sets”, at biannual or greater frequencies. On
this basis, and assuming a single sample result at the biannual or greater
frequencies is equal to the four day average at a site, sampling data to date
indicate that exceedence of the chloride chronic standard occurs within the
extended impairment at sites BC-6, BC-12, and BC-5.

Identify potential source areas of chloride contributing to elevated
concentrations observed in Bitter Creek at sites BC-4, BC-5 and BC-6.

The 2009 chloride sampling results indicate that chloride sources must
exist at and upstream of site BC-12 but downstream of site BC-13, and that a
substantial increase in chloride concentration may occur between site BC-11
and site BC-10 in the area of the Bitter Creek headcut and potential irrigation
returns (Plate 1).

2009 chloride sample results from 6 sites upstream of site BC-6 (3 on
Bitter Creek, 1 on Ten Mile Draw, and 2 seeps) did not indicate that
significant sources for the 2009 elevated chloride seen at site BC-6 are
located at or upstream of those sites (Table 1, Plate 1).

During fall 2009 sampling, 2 seeps (mentioned above) tributary to
Bitter Creek were located south west of site BC-6 within a break in geologic
structure at the base of the bluff dividing the Bitter Creek and Deadman Wash
drainages. Samples sites were created at these seeps and designated BCS-
5 and BCS-6 (Plate 1). Given the increase in chloride identified at BC-6, and
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3)

4)

the further determination that upstream sources were not contributing to the
increase, observed in the spring 2009 sampling results, it was speculated that
the geology in contact with these seeps may be a contributor to the chloride.
Subsequent sampling and review of the results indicate this is not the case
(Table 1).

Identify potential sources contributing to elevated chloride concentrations
observed in upper Killpecker Creek.

2009 chloride sampling results within upper Killpecker Creek indicate
no definitive chloride sources contributing to the chloride concentrations of the
magnitude observed in lower Killpecker Creek (Table 1, Figure 3). 2009
sampling results from the two shallow groundwater wells (Boar's Tusk and
Matthew’s Hill Wells) near the Boar's Tusk and from sites KC-7 and KC-2
(Plate 1), show chloride concentrations below the acute and chronic criterion,
while sample results taken downstream in the creek and tributaries (on the
outskirts of Rock Springs) showed exceedences of both criterion (Table 1).
The chloride concentration at site KC-RStribl (a small tributary within Rock
Springs) did not exceed the standards.

Low, or no flows in upper Killpecker Creek and its tributaries hampered
sampling efforts to identify potential chloride source areas during the 2009
sampling. 2004-2005 chloride data at sites KC-3 and KC-2 indicate slight
elevated surface water chloride concentrations do occur in the upper
Killpecker Creek basin (Table 1, Figure 3) when water is available. The
ephemeral nature of the stream in these areas supports the possibility these
concentrations may be resultant from runoff and snowmelt attenuating

chloride while passing over native soils.

Refine/confirm the source area identified during 2006-2008.

2009 chloride samples taken at sites KC-5, KC-4, KCS-3, KCS-4, and
KC-1 confirm the source area identified in 2004-2008 sampling north of 1-80
and south of Yellowstone Road (Table 1, Figure 3, Plate 1). The 2009
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sample results seen at site KC-5 (new 2009) indicate that this source area
may continue some distance north of Yellowstone Road at site KC-5 but stop
south of site KC-2 (Table 1, Plate 1). The magnitude of the chloride
concentrations at these lower Killpecker Creek basin sites is much greater
than it is within the upper Killpecker Creek basin sites. This, in conjunction
with the perennial nature of the stream in this area, indicates that the principal
reach of Killpecker Creek consistently contributing to elevated chloride within

Bitter Creek is located in this area downstream of site KC-2.

In response to a request from the City of Rock Springs a single sample was
collected at the Stevens Park seep (Plate 1) in Rock Springs during the spring 2009
sample rounds. The request was made to provide the City with the general water
guality at the seep, so they could review the results in context of possible sources for
the seep water. A WDEQ Guideline 8 analysis was conducted on the sample by
Intermountain Labs (IML) in Sheridan Wy. Results were transmitted to the City. The
seep water does not directly discharge to Bitter Creek, however, it is possible that it
infiltrates through shallow alluvium and may reach the creek. Chloride

concentrations within the sample were well below the exceedence standards.

12 soils samples were collected from 2006 through 2008 within the potential
chloride source area along Killpecker Creek between 1-80 and Yellowstone Road.
2009 chloride soils sampling was conducted to build on 2006-2008 sampling, and
better define potential areas where soils may be contributing to elevated chloride
concentrations observed within both Bitter and Killpecker Creeks. In spring 2009, 7
soils samples were collected along Bitter Creek upstream of Rock Springs, and 4
soils samples were collected along Killpecker Creek upstream of KC-2. 11 more
soils samples were collected along Bitter Creek in the fall of 2009 in the vicinity of
the headcut and site BC-6 to evaluate the possibility of chloride within native soil
providing a source for the elevated surface water chloride concentrations seen at
these sites. 2006-2009 soils sample results are shown in Table 2, site locations are

shown on Plate 1.
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Table 2 — 2006—2009 Bitter and Killpecker Creek Chloride Soils Sampling Results

Sample ID Sample Chloride
Date PE meq/L
KCSS-1 6/15/2006 420.00
KCSS-2 6/15/2006 534.00
KCSS-3 6/15/2006 530.00
KCSS-4 6/15/2006 155.00
KCSS-5 6/15/2006 417.00
KCSS-6 9/6/2007 341.00
KCSS-7 9/6/2007 203.00
KCSS-8 9/6/2007 125.00
KCSS-9 6/10/2008 0.15
KCSS-10 6/10/2008 3.05
KCSS-11 6/10/2008 0.18
KCSS-12 6/10/2008 2.74
BCSS-1 5/29/2009 12.20
BCSS-2 5/29/2009 35.80
BCSS-3 5/29/2009 5.13
BCSS-4 5/29/2009 17.10
BCSS-5 5/29/2009 0.12
BCSS-6 5/11/2009 1.17
KCSS-13 5/13/2009 0.31
KCSS-14 5/13/2009 1.68
KCSS-15 5/13/2009 371.00
LCSS-1 5/13/2009 0.37
NBBSS-1 5/29/2009 5.23
BCSS-7-01 | 9/23/2009 0.09
BCSS-7-02 | 9/23/2009 0.05
BCSS-8 9/23/2009 13.00
BCSS-9 9/23/2009 0.23
BCSS-10 9/23/2009 1.36
BCSS-11 9/17/2009 21.20
BCSS-12 9/17/2009 14.50
BCSS-13 9/17/2009 19.20
BCSS-14 9/17/2009 10.40
BCSS-15 9/17/2009 0.14
BCSS-16 9/17/2009 0.13

4 soil samples were collected in 2009 in the upper Killpecker Creek drainage
(Plate 1). Generally, the spring 2009 soils sample chloride concentrations in the
upper Killpecker Creek drainage were low relative to those taken in 2006 and 2007

at the apparent native source area along the lower Killpecker Creek drainage (Table
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1, Plate 1). The chloride concentration at site KCSS-15 in the upper Killpecker
Creek drainage near Boars Tusk was relatively high (Table 2) compared to the other
3 samples. The soils sample at site KCSS-15 supports the possibility that areas of
native soils high in chloride exist which may contribute to attenuation of chloride in
runoff and snowmelt, and subsequently, elevated chloride concentrations in upper
Killpecker Creek. To date, this upper portion of Killpecker Creek and its tributaries
have been observed to be predominantly ephemeral, thereby providing conduit for
these potential chloride sources to Bitter Creek (listed as impaired) only during runoff
or snowmelt events. During the six year study period runoff has been observed in
Killpecker Creek reaching KC-2 only in the spring of the year. Identification of
chloride sources within the upper Killpecker Creek drainage area helps to establish
that native soils in the area can contribute to the Bitter Creek chloride impairment.
The most substantial/continuous Killpecker Creek chloride source to the Bitter Creek
impairment appears to be downstream of site KC-2 in the perennial reach.

2009 soil sampling was done at the headcut occurring in the Bitter Creek
channel (Plate 1) to aid evaluation of whether native soils being eroded at the
headcut may contribute to elevated chloride concentrations within Bitter Creek flow.
Two sites were sampled in downstream channel substrate (BCSS-1 and 13). Two
sites were sampled in the lower headcut geologic layer (BCSS-2 and 11). Two sites
were sampled in the upper headcut geologic layer (BCSS-3 and 12). Two sites were
sampled in upstream channel substrate (BCSS-4 and 14). Three sites were
sampled in the surface soils south of the headcut (BCSS-5, 15 and 16).

Chloride concentrations in the Bitter Creek channel substrate below the
headcut were similar in magnitude to those in the Bitter Creek channel substrate
above the headcut. The chloride concentrations within the upper headcut strata
were about 3 times less, on average, than those in the lower headcut strata. Soil
samples of the surface geology in the area immediately south of the headcut on the
floodplain and bluff above the floodplain had concentrations of chloride about 100
times less than the concentrations from samples taken in the channel.

Soil chloride sampling results for the headcut area neither readily enforce or

refute the possibility that soils released in erosion from the headcut area are
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responsible for elevated chloride concentrations in the stream flow. However, the
apparent increase in chloride concentration in the Bitter Creek channel material
being eroded at the headcut over the channel material upstream of the headcut, in
conjunction with the substantial increase in chloride seen in the surface water
samples from upstream to downstream of the headcut (spring samples, fall was dry),
indicate the erosion at the headcut may well be contributing to exceedences of the
chloride standard in flows downstream of the headcut.

Soils samples were collected in the vicinity of site BC-6 to evaluate whether
changes in geology in the area may be responsible for the chloride impairment
observed in surface flow at BC-6 and not upstream of BC-6 (Plate 1). Results from
these soils samples showed no significant chloride sources of the order of
magnitude to directly account for the impairment. Generally the soils here were
found to have chloride concentrations of 1.36 meq/L or less with the exception of
sample BCSS-8 which contained 13.0 meqg/L chloride. Whether or not native soils
may be contributing to the impairment at site BC-6 remains indeterminate at this

juncture.
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4.0 2009 Bacteria Sampling

Bacteria sampling from 2004 through 2005 was conducted at 15 sites along
Bitter and Killpecker Creeks (Plate 1, EDE 2006-1, EDE 2006-2). 6 potential source
sites (4 discharging to Bitter Creek, and 2 groundwater wells) were established
along Bitter Creek within the City of Rock Springs and sampled in 2006, 2007, and
2008 (EDE 2009-1). 2009 E. coli sampling was conducted at 7 of the original (2004-
2005) Bitter and Killpecker Creek sites and at 13 new Bitter and Killpecker Creek
sites. An additional 6 sites were attempted to be sampled for E. coli to broaden the
evaluation, but these sites were dry during the sampling round (these include historic
sites SWC-1 and KC-3).

E. coli geomean concentration (Section 1.0) sample results collected at the
Bitter and Killpecker Creek sites from 2004 through 2009 are presented in Table 3.
2004-2009 Bitter and Killpecker Creek comprehensive E. coli geomean
concentration sample results are presented in Figure 4 for context of the data
collected at all sites to date. 2004-2009 upper Bitter Creek E. coli geomean
concentration sample results, and 2004-2009 Killpecker Creek E. coli geomean
concentration sample results, are presented on Figures 5 and 6 respectively. Site
locations are presented on Plate 1.

2009 E. coli sampling monitoring goals (Section 1.0) and interim results

based on 2009 sampling analysis are summarized below:

1) Assess whether BMPs employed by the City of Rock Springs (or other
changes) since 2005 have helped to reduce E. coli concentrations in Bitter
and Killpecker Creeks.

Comparison of 2009 E. coli samples with spring and fall 2004 and
2005 E. coli samples, at sites KC-1, BC-4, BC-3, and BC-2 within Rock
Springs was made to assess effects of BMPs. E. coli levels at site KC-1 were
reduced in 2009 over 2004-2005 levels, with both spring and fall geomeans
below the standard. 2009 E. coli concentrations at sites BC-3 and BC-2

exhibited no significant change from 2004-2005 levels. 2009 fall E. coli
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SWC0903

Table 3 — 2004-2009 Bitter and Killpecker Creek E. coli Sampling Results

Sites Spring Fall Spring Fall Spring | Fall | Spring | Fall Spring Fall
Upstream to
Downstream 2004 2004 2005 2005 2006 | 2007 | 2008 | 2008 2009 2009
BC-7 2.61 | 132.54 99.81 | 1,033.13
T™M-1 7725 | 3359 56.70 963.14
DM-1 7.63 37.81 98.50
BC-6 3.59 1.82 | 27.74 266.80 198.61 54.33
BC-12 63.73 726.17
BC-10 803.33
SWC-1
BC-5 5.72 28.80 406.00 4.24
BC-9 54.07
BC-SYN 4 3,030.00
BC-SYN 3 2,370.00
BC-8 2,100.62 1,747.67
BC-SYN 2 0.50
DHC1 1.00 | 377.77
BC-SYN 1 63.00
BC-4 14.49 | 351.74 | 42.62 | 1,324.25 2,410.67 749.49
KC-3 1.58 92.52
KC-6 5,446.53 601.65
KC-2 66.09 | 889.42 [ 297.37 | 3,109.38 5,703.00 [ 1,669.13
KC-RStrib 1 1.66 19.97
KC-1 45.68 | 727.12 | 399.21 424.76 87.68 70.44
BCW-1 0.50 [ 0.50 1.21| 0.50
BCS-4 179.81 1 31.26 | 28.22 | 79.34
BCS-3 0.50 | 0.50 1.86 | 2.47
BCW-2 0.91] 0.50 121 | 3.78
BC-16 340.76 314.10
BCS-2 0.50 { 0.50 6.14 0.50
BC-3A 3.59 2.71 | 123.76 | 1,774.69
BC-3 61.68 | 169.86 [ 269.83 | 2,324.92 167.91 570.28
BCS-1 1.05]| 5.24 0.50 | 0.50
BC-RStrib2 0.50
BC-
Syn5/tribl 22,400.00
LBC-1 65.21 2.46
BC-2 26.04 | 224.85 | 243.58 | 1,163.32 81.41 219.39
BC-1 26.03 | 705.98 | 194.22 681.71
orange = exceedence of primary E. coli bacteria criterion = 126 col/100m|
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Figure 4 - 2004-2009 Bitter and Killpecker Creek E. coli Sampling Results
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Figure 5 - 2004-2009 Upper Bitter Creek E. coli Sampling Results
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Figure 6 - 2004-2009 Killpecker Creek E. coli Sampling Results
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2)

3)

concentrations at site BC-4 were within the 2004-2005 range while spring
2009 concentrations were much greater at site BC-4 than were seen in the
2004-2005 sampling. Generally, the 2009 E. coli sampling results within
Rock Springs indicate no change in water quality has occurred since 2004-
2005 in Bitter Creek, but that E. coli concentrations appear to be significantly
reduced in Killpecker Creek at site KC-1.

E. coli geomean concentrations at sites BC-2, BC-3 and BC-4 remain
in exceedence of the standard, continuing to justify the impaired listing in this
area.

Given the ongoing exceedance of bacteria standards in Bitter Creek as
it flows through Rock Springs it is important to note that the City of Rock
Springs is aware of many of the problem areas identified in this study. Flows
at site BCS-4, the old Bitter Creek channel that was studied during 2006-2008
sampling, were traced upstream to an apartment block that was discharging
directly and unknowingly into a storm drain feeding this channel. Remediation
has occurred and raw sewage no longer enters the storm drain at that site.
The existing industrial park north of I-80 and west of Elk St (Industrial Dr.) has
also received attention from the city. Plans are in place to connect existing
businesses on septic systems to the sewer line that will service the new
industrial sites and road network being developed on the west side of
Killpecker Creek. Additional work is scheduled to be completed on a
suspended sewer line crossing Bitter Creek in the West Flat area near Dewar
Dr. and Smith St. (Vess Walker, 1/26/2010).

Confirm the 2008 extended impairment to Point of Rocks.

The 2009 E. coli sampling, in conjunction with the 2004-2005
sampling, supports the impairment listing for Bitter Creek to Point of Rocks
based on the 2009 exceedance of the standard observed at sites BC-6, BC-
10 and BC-12 (Table 3, Plate 1).

Evaluate potential source areas for bacteria within the extended impairment.
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4)

The 2009 E. coli sampling results are inconclusive in identifying
potential source areas for bacteria within the extended Bitter Creek
impairment reach. Site BC-6 which was in exceedance of the E. coli standard
in spring was in compliance in the fall while the converse was true at site BC-
12. Sampling indicates that areas near sites BC-6, BC-10, and BC-12 may
contribute to elevated E. coli concentrations in the stream, since each of
these sites had E. coli concentrations exceeding the standard. The sample
results also indicate that these exceedences are isolated, as exceedences
were not observed immediately downstream of sites BC-6 and BC-10 at sites
BC-5 and BC-9 in the spring (sites BC-5 and BC-9 were dry in the fall). This
does not support a connection between the E. coli exceedences seen at sites
BC-6, BC-10, and BC12, and exceedences observed within Rock Springs
downstream of BC-9. In fact, the no flow condition observed in the fall
suggests there may be no connection between the impairment upstream of

BC-5 and the impairment within Rock Springs.

Evaluate potential sources of bacteria upstream of site BC-4 within Rock
Springs.

The 2009 E. coli sampling results at and upstream of site BC-4 within
Rock Springs appear to indicate that a source of E. coli bacteria, possibly
causing or contributing to the elevated E. coli concentrations seen at site BC-
4, exists at or upstream of site BC-8 but downstream of site BC-9 at the east
edge of town (Plate 1, Table 3, Figure 5). Fall 2009 sampling included 2
opportunistic synoptic samples to help refine this source area (sites BC-
Synoptic 3 and 4). These sites are located in the Bitter Creek channel at and
downstream of the South Side Belt Route. Both single samples (not 5 sample
geomeans) showed significant concentrations of E. coli and imply that a
source of E. coli bacteria in this reach exists at or upstream of these sites
(Plate 1) but downstream of site BC-9 (where perennial flow appears to
begin).
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5)

Consultation with the City of Rock Springs revealed that they are very
aware of the E.coli infiltration in this stretch of Bitter Creek. However the
sewer system in question is privately owned and despite encouragement from
the City to upgrade the system which has been known to contribute bacteria
to Bitter Creek, at this point no action has been taken (Vess Walker,
1/26/2010)

Evaluate potential source areas of bacteria upstream of KC-2 and
downstream of KC-3 in Killpecker Creek.

The 2009 E. coli sampling along Killpecker Creek at and upstream of
site KC-2 revealed that discharge from settling ponds about a quarter mile
upstream of site KC-2, at site KC-6, appears to contribute greatly to elevated
E. coli concentrations (exceeding standards at both sites) within Killpecker
Creek.

Killpecker Creek was dry (ephemeral) immediately upstream of this
discharge point during 2009. 2009 sampling results showed that the
magnitude of elevated E. coli concentrations at sites KC-6 and KC-2 were not
maintained downstream to site KC-1 (Plate 1), unlike past monitoring.
Therefore, concentrations at these sites could not be considered major
contributors to the Bitter Creek E. coli exceedences. 2009 site KC-1 E. coli
levels did not exceed the criterion (Table 3).

Both sites KC-2 and KC-6 had consistently high E. coli concentrations
over the spring 2009 5-sample round, with the KC-2 geomean magnitude
being the greatest recorded for the project to date (2004 through 2009), at
5,703 col/100ml. Fall sampling results were significantly lower (site KC-6
geomean of 1,669.13 col/100ml.), however the results indicate that the
discharge at site KC-6 is a significant source of E. coli to Killpecker Creek.
The piped discharge at site KC-6 appears to originate from a settling pond at
the side of the Killpecker Creek channel and could easily be captured and
managed prior to reaching the creek.
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The extremely high E. coli concentrations observed at site KC-6
indicate a potential health risk from the discharge, and EDE recommends that
SWCCD contact the appropriate County authorities to research the source of
this discharge, and see if BMPs can be applied to reduce E. coli levels at the
site.

The City of Rock Springs is well aware of this discharge and the
difficulties of both the sewer and water supply in the Town of Reliance proper.
At WDEQ's request the city has helped clean sewer lines and is actively
seeking state funding on behalf of the Town of Reliance to help address these
concerns. As of yet no concrete action has been taken (Vess Walker,
1/26/2010)

The 2009 E. coli sampling results provide insight into the E. coli source areas
in both Bitter and Killpecker Creeks in accordance with the intent of the sampling
plan and site selection.

In addition to the sampling done to meet the goals listed above, EDE took the
opportunity of actively sampling in the area to grab two additional synoptic samples
at sites BC-RStribl and BC-RStrib2 (Plate 1) within the west edge of Rock Springs
at conveyed discharges to Bitter Creek from the Foothills Boulevard area. This was
done to ascertain the potential of waters collected in this section of town and routed
to Bitter Creek to contribute to the E. coli impairment. It was found that only BC-
RStribl had elevated E. coli concentrations. The one time sample at this site had a
value of 22,400 col/100ml and definitely warrants further evaluation if future
monitoring is undertaken. The significance of this source will depend on the flow
rate maintained in this channel and the repeated consistency of elevated E. coli
levels. The City of Rock Springs has been informed of this potential problem area.
They were familiar with the high water table in the area but not the possible bacteria
concentrations. Plans are underway to complete sewer work in 2010 at the nearby
Dewar Dr./Foothill Blvd intersection. Any sampling SWCCD decides to conduct in
this area during 2010 would be of great interest to the City (Vess Walker, 2/4/2010).

EDE Consultants February 5, 2010 Page 27



Bitter Creek and Killpecker Creek 2009 Bacteria and Chloride SWC0903
Sampling Results Comprehensive Report

5.0 Summary and Conclusions

2009 sampling was conducted according to the prepared sampling plan to

verify the extent and potential sources for the Bitter and Killpecker Creek impairment

listings on the WDEQ 303d list. Conclusions can be drawn for the 2009 sampling as

follow:

2009 chloride and E. coli sampling support the extended 303d
impairment listings from Rock Springs to Point of Rocks.

A potential source area for elevated chloride concentrations in Bitter
Creek occurs at or downstream of site BC-6 and upstream of site BC-5.
Native soils in and along Bitter Creek at or downstream of site BC-6
and upstream of site BC-5 may be contributing to increased chloride
concentrations seen within Bitter Creek in this reach.

Concentrations of chloride in upper Killpecker Creek do not appear to
contribute substantially to elevated chloride concentrations seen
downstream of site KC-2.

Some native soils in the upper Killpecker Creek drainage have high
concentrations of chloride and may have the potential to significantly
elevate chloride concentrations within upper Killpecker Creek during
runoff events.

The primary source of elevated chloride concentrations within
Killpecker Creek appears to be downstream of site KC-2. A noteworthy
portion of that source is native soils upstream of 1-80, downstream of
Yellowstone Road, and west of Killpecker Creek.

2009 E. coli concentrations in Bitter Creek within the City of Rock
Springs, at sites BC-2, BC-3 and BC-4 are comparable to those
observed in 2004 and 2005 and continue to support the impaired listing.
There appear to be sources of elevated E. coli concentrations at, and
downstream of, site BC-6 and upstream of site BC-5, but more
sampling has not yet defined them.
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o There appear to be sources of elevated E. coli concentrations at, and
upstream of, site BC-8 and downstream of site BC-9 within the City of
Rock Springs, but more sampling is necessary to define them.

o The discharge to Killpecker Creek sampled at site KC-6 appears to be
a major source of E. coli within lower Killpecker Creek, and BMPs
should be employed as possible to divert or treat this discharge.

The 2009 sampling program met the goals outlined in Section 1 to confirm the
impairment listings and refine the locations of source areas for chloride and E. coli
bacteria. Additional sampling may be beneficial to further refine these source areas

at the SWCCD's discretion. Additional sampling could be conducted in order to:

o Assess the effectiveness of any BMPs implemented in relation to the
site KC-6 E. coli exceedence.

. Further evaluate the potential source(s) for the site BC-6 to site BC-5 E.
coli exceedence.

. Further evaluate the potential source(s) for the site BC-8 to site BC-9 E.
coli exceedence.

o Confirm the apparent E. coli exceedence at BCRStrib-1 and evaluate
any relation to the Bitter Creek impairment.

. Further evaluate the potential chloride source(s) contributing to the BC-
5 to BC-6 exceedences.

. Further evaluate the apparent increase of chloride concentrations in

Bitter Creek from upstream to downstream of the headcut location.
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