
South Fork Palouse River
Bacteria Loading Analysis*

Presented at July 9, 2008 & September 9, 2008

SFPR Water Quality Advisory Group Meetings

*Note: data contained within this 
presentation is considered preliminary.



S.F. Palouse River Basin 303(d)list 
Fecal Coliform Bacteria Listings



1. A geometric mean less than 100 cfu/100 mL

2. And no more than 10% of samples > 200 cfu/100 mL

(same as the Class A designation in the old WAC)

Fecal Coliform Bacteria Water Quality Standard 
for freshwater with primary contact recreation





1 teaspoon ≈ 65 million bacteria cells
(13 million bacteria cells in 1 gram human feces) (5 milliliters in 1 teaspoon)

Cup
≅ 26 million cells / 100 mL

Bath tub 
≅ 40,000 cells / 100 mL

Swimming pool
≅ 200 cells / 100 mL



Fecal Coliform Bacteria TMDL 
Study Goals for this year.

• Identify and characterize fecal coliform bacteria 
concentrations and loads from tributaries, point 
sources under various seasonal or hydrological 
conditions, including stormwater contributions.

• Identify relative contributions of fecal coliform 
loading so clean-up activities can focus on the 
largest sources.

• Establish fecal coliform load allocations (for 
nonpoint sources) and wasteload allocations (for 
point sources) to meet water quality standards.



Summary of Data Needs for Fecal 
Coliform Bacteria TMDL.

• Collect FC bacteria samples from SF 
Palouse River and tributaries.

• Collect FC bacteria samples from any 
point sources (pipes).

• Measure flow at all sampling locations







Dry Season
July to mid-December

Wet Season
Mid-December through 

June
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Seasonal pollution (potential runoff 
sources and non-runoff sources)

Runoff (wet season) includes:
• Urban runoff/Stormwater 

(domestic pet, bird and other 
animal waste; illegal dumping; 
failing septic)

• Sanitary sewer failure (over 
flows, leaking pipes or 
misconnections)

• Rural runoff (failing septic; 
farm animal waste; wildlife)

• Forest runoff (wildlife; 
recreation)

Non-runoff (dry season) includes:
• Point sources (sanitary sewer 

failure or cross connection to 
stormdrain)

• Direct deposition by wildlife 
and other animals

• Illegal dumping or pipes and 
ditches to surface water

• Non-stormwater (springs or 
groundwater infiltration; over 
watering or over-spraying 
lawn; illegal connection to or 
dumping to storm sewers) 

• Failing septic systems 
(overland or through ground or 
straight pipe)



To meet the part of the standard that says: 

No more than 10% samples may exceed 200 cfu/100 mL

Make sure the 90th percentile of the data is < 200 cfu/100 mL

Estimate the 90th percentile of the data using 
statistical tools:

• define data distribution

• estimate 90th percentile based on 
distribution.



Adapted from McBean and Rovers, 1998.  Statistical Procedures for Analysis of 
Environmental Data and Risk Assessment.  Prentice Hall, Inc. New Jersey



Fecal coliform bacteria concentrations in the environment 
generally follow a log-normal distribution

Normal distribution Log-normal distribution

X = concentration

P(x) = probability of occurrence of a given concentration = 
no. of data within range/total data points

D(x) = cumulative probability of a given concentration = 
∑P(x)



Establishing Fecal Coliform Bacteria  TMDL using  Statistical Rollback Method

(based upon the theory developed by Ott (1995): Environmental Statistics 
and Data Analysis)

1. Check that bacteria data conforms to log-normal distribution

2. 90th percentile conc. = conc. with cumulative probability of 0.9
= 10^ (mean + 1.281552* standard deviation)

3. Geometric mean = conc. with cumulative probability of 0.5

4. Percent reductions = based on limiting geometric mean or 90th

percentile = TMDL



Target Geometric Mean 
(24)

Target 90th percentile 
(200)

Required Reduction  34%

90th percentile (305)

Estimate of the Geometric Mean (37)

200 cfu/100 mL criterion

Original fecal coliform 
distribution

Estimated target fecal coliform distribution

100 cfu/100 mL criterion



DryWet Wet



DryWet Wet















Map of Pullman – Dry Fork Creek (dry season)
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Map of Pullman – Dry Fork Creek (wet season)
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E. coli concentration = 122 cfu/100mL

Fecal coliform = 100 cfu/100mL

SF Palouse River at WA/ID state-line
Comparison of E. coli and Fecal coliform concentrations



State line summary on
SF Palouse River

• Idaho has an E. coli standard of 126 cfu/100mL for the 
SF Palouse River.

• Washington has a two-part fecal coliform water quality 
standard. 

• Idaho TMDL for the SF Palouse is requiring a 41% 
reduction of E. coli (year-round) at the stateline to meet 
the Idaho standard.

• Ecology would require an 86% reduction in FC bacteria 
at the state line to meet WA standards during the dry 
season,

• and a load reduction to improve downstream water 
quality in the wet season.  
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Other possible load sources at 
the state line on Paradise

•Non-point loads from developments 
(contaminated non-stormwater discharge or 
septic system failure)

•Resuspension of bacteria from sediments 
(increase in total suspended solids also seen)

•Error in measuring the known loads
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WSU#3 
storm drain

Airport 
Road Creek

Para01.1Para00.1
(34C060)
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Pullman and WSU
(Missouri Flat)

WSU

Idaho (Paradise Ck)

Colfax

Pullman

Whitman County

Idaho

Pullman
(Dry Fork)

Dry season FC loadings





Pullman (Missouri Flat) Pullman (Dry Fork Ck)

Idaho (Paradise Ck)

Whitman County
and WSU
(Paradise Ck)

Colfax

Idaho (SF Palouse R)

Whitman County

Wet season FC loadings

Idaho (Missouri Flat Ck)

Whitman Co.(SF Palouse)

Pullman (SF Palouse R)

Whitman 





On average, the increase in load in 
Colfax city limits equals about 245 

billion FC bacteria per day.
• Humans generate 2 billion FC bacteria per day for one 

human:
≈ 122 people

• Cows generate 5.4 billion FC bacteria per day for one 
cow:

≈ 45 cows

• Gulls generate 0.1 billion FC bacteria per day for one 
gull:

≈ 2500 gulls










