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Matching the feces 
to the species 

• Do this smartly with 
citizens 

• Build on what we already 
know 

• Search for the obvious 
sources first 

• Engage the correct 
agencies 

• Apply the appropriate fix  



…There’s Something Foul in …* 
Boise Creek 

• Fecal Coliform (FC) TMDL integrated with stormwater 
NPDES permit requirements. 

• Characterizing the nature and intensity of FC pollution in 
the drainage network has been limited to road crossings 
and public rights of way. 

• We are proposing to gain access to more of the creek 
through stewardship and other outreach activities. 

• Outreach is targeted by using statistical power analysis 
to identify important stream segments and adjacent 
landowners. 

*B.S. (c. 1600) 



When there is an identifiable source, who 
is responsible and what effective tools do 

they have to clean it up? 
Our goal is a resilient and locally sustainable 
program focused on community engagement 
where agencies work as resource providers 
to improve water quality. 

– activate cleanup mechanisms appropriate to the 
source  such as septic maintenance/ replacement, 
or improved agricultural best management 
practices 

– monitor water quality conditions after cleanup to 
lead to NPDES permit compliance and removal 
from the State’s 303(d) list.  

 
 

 



Objective, repeatable process to 
identify sources 

 
 

a) coordinate with KCD staff to expand cooperative 
partnerships with rural landowners;  

b) cooperatively implement agricultural BMP’s;  
c) implement riparian revegetation projects; and,  
d) expand water quality monitoring to establish better 

baseline data and determine locations contributing 
pollutants to the stormwater system.  



Quantitative Model 
Statistical model identifies 

stream segments with greatest 
uncertainty about pollution 

sources and intensity. 
Identification of adjacent 

landowners are  targeted  in 
outreach efforts 

Targeted Landowner 
outreach 

Brings resources, solution 
implementation, builds trust, 

facilitates access 

Improved knowledge  
locations, nature, and intensity 

of Water Quality problems 
 



Determining Sampling Effort 

• n = the number of samples required to achieve reasonable 
statistical power (β) 

• β is the probability of NOT committing a Type II error – 
aka the Statistical Power (rejecting the null hypothesis 
when you shouldn’t) 

• α is the probability of NOT committing at Type I error 
(not rejecting the null hypothesis when you should) 

• δ is the minimum detectable difference 
• s2 is the variance 
       Zar (1984) 
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Water Sample No - Stop 

Yes – keep 
sampling 

Yes – keep 
sampling 

No – look for 
obvious 
source 

Source Found – initiate 
cleanup – KC Public 
Health or KCD/ RRS 

Begin MST until 
source 

identified 

>= 100 cfu/ 
100mL 

FC conc > previous 
sample? 



…and then what? 

• KCD and RRS are actively engaged 
with landowners  
– Education 
– Ag BMPs 

• Waiting to hear the fate of our pending 
proposal to Ecology 

• NPDES and TMDL mandates  
– Education and outreach 
– Screen 100% of Boise Creek MS4  
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