Microbial Source
Tracking for
Escherichia coli
In Two
Upper Snake River
Basins

Fish Creek and Flat Creek Basins

Teton County, Wyoming
March-November 2003

PR BT Conservatio
.i District
B Est. 1946

By Brian E. Remlinger
Water Resources Specialist

Fish Creek

{
o

L.

ol

4
B

Lewis River

B

Jackson Lake

Buffalo Fork River

Flat Creek

p

5 10

|

3

X
y
-

S
L

Snake River Headwaters

20 Miles




Watershed
Assessment

prevent further degradation.




Water Quality Problem

Standards

multiple samples >400 col/ml
single sample > 3000 col/mL




Escherichia coli
Fecal-Indictor Bacteria

Fecal indicator bacteria: Presence in water indicates fecal
contamination exists and potential pathogenic organisms may
exist.

— 1914 U.S. Public Health Service
— 1986 U.S. EPA bacteriological water quality criteria







NUMBERS OF VIABLE BACTERIA FOUND IN THE FECES OF ADULT ANIMALS

Feca

Rabbits

Modified from Rosebury, T. : Microorganisms Indigenous to Man. McGraw-Hill. New York. 1962.




Potential Paths to Creek

Direct Human Indirect Human Direct Non-Human Indirect Non-Human

Sewage infrastructure RVs and tankers Domestic pets/Livestock Stormwater runoff
Recreation/Homeless Stormwater runoff Wildlife (Beaver, water fowl, Irrigation runoff
Point-source discharge Failing septic system etc.)

Portable toilets

Source Investigation
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E. coli Bacteria Source Tracking Resul Flat Creek Basins



Fish Creek Watershed
eton Coun 1

Land Ownership

Legend

D Watershed Boundary

— Fish Creek and Tributaries
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Flat Creek Watershed
Teton County, Wyoming

Land Ownership

Legend

E Watershed Boundary
Roads

Flat Creek

—— Tributaries

I state Land
[ ] Town Land
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I scenic Preserves
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I National Elk Refuge
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[:| Wyoming Game and Fish
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Fish Creek
Basin
Boundary

——  Main Roads

A FC4 Sampling Site and Number
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Flat Creek
Basin
Boundary

Flat Creek

A FL4 Sampling Site and Number
Main Roads

2 Miles
I I O I




az USGS
USGS 13018350 FLAT CREEK BEL CACHE CREEK, NEAR JACKSON, WY

3ee

Stream Flow
During 2003 Study Period

2808

March - November 2003, twice monthly
17 sampling events
10 sites
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Sample dilution, DNA
filtering, incubation Ribotyping
and enumeration

Water sample
collection

EcoRI

Pvu ll

-EnEnE-NEEs-nEE--
m-ColiBlue24® Broth S ¢ SEEELEET L
simultaneously detects
total coliforms and
E. coli in just 24 hours.
’ J

Source

Matching Interpretation

E. coli Bacteria Source Tracking Resultsin Fish and Flat Creek Basins

EcoRI 178
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DNA Ribotyping
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Probe membrane with
labeled DNA to give

Run DNA on gel







E. coll fecal-indicator bacteria results
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E. coli Bacteria Source Tracking Results in Fish and Flat Creek Basins

686 E. coli isolates Dog Unknown Sewage Bz\(:l/ne
0

5% Elk

6%

Raccoon
2%
Deer
2%

Horse

Deer/Elk
12%




Wildlife and Domestic E. Coli DNA Matches

686 E. coli isolates
Domestic

17%

Wildlife

—  83%




Domestic sources of E. coli for Fish and Flat Creek basins

# of % of Total Fish Creek Flat Creek
Matches Matches Basin Basin




Domestic E. Coli DNA Matches

116 E. coli isolates
Human

8%
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E. coli Bacteria Source Tracking Results for the Fish Creek Basin

Sewage UnknownCanine
Dog 6.5% 56% 500 Bovne
2.3%
Human

2.1%
Deer

1.8%
Horse

/ 1.5%
Bear

— 1.2%

\Raccoon
\ 1.2%
Coyote
0.3%

Feline
0.3%

Rodent
21.7%




o~ L- uewnH
< .- 9]0A0D
< .- leag
© .- Ul
~ .- 199(
0 I- 9SIOH
o I- abemas
- uoodoeyd
Al
Boq
umouxun
auinog

aulue)d

§=
7))
@©
m

A4
o
()
S
@)
+—

L
LL
| -
o

Y
0

.o
>
7p)
)
o
(@)]

=

4
O
©
| -
T
)
(&)
S
>
o
7))
o
S
]
—
(&)
@©
m
[s
(&)
LLl

MEEEE]E

JUapo Y

ueIny

sayole a1e|os|




E. coli Bacteria Source Tracking Results for Flat Creek Basin

Unknow n

5.5% Dog =

4.9% Raccoon
2.9%

Bovine
5.5%

Sew age

2.6% Horse
/ #%
Deer
__— 2.0% _Feline

Bear

1.2%

Deer/Hk
11.3%

Coyote
1.2%

Human
0.6%

Rodent
21.4%




Number of cattle on Date  Bovine E. Col

pastures upstream of site
FC1 during sampling event

FC1 - Test Date 06/23/03
07/22/03

1282 09/03/03
FC1 - Test Date 1282 09/04/03
09/20/03

. : 09/21/03
Note: No steers in FC1 area drainage after 09/08/03

0
0
0 09/22/03
0

Drainage area consists of 9 pastures totaling approximately 1,229 acres EC1 - Test Date 09/23/03







Water samples exceeding
WDEQ moderate full body contact criteria




