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The Usual Suspects –  
finding the sources of  fecal material in our waters
By Andrew Miller

Picture this: On a sunny day you 
head to your favorite creek or 
swimming beach to take in the rays 
and get your feet wet only to find 
warning signs to stay out of the wa-
ter because of bacterial pollution. 
Bacterial contamination from fecal 
material entering surface water 
can be a problem throughout King 
County, affecting both urban and 
rural areas. Swimming and shellfish 
beach closures due to fecal con-
tamination sometimes occur, and 
the Washington Department of Ecol-
ogy lists 192 lakes and creek/river 
reaches in King County as impaired 
due to bacterial pollution.   

How is all this fecal material getting 
into our waterways? The pathways 
are numerous and often difficult 
to pinpoint. For example, they can 
include: a misconnected or broken 
sewer line, a failing septic system, a 
homeless encampment, a pet owner 
who doesn’t pick up after their dog, 
flocks of geese congregating on the 
shore, cows grazing next to a creek 
(or sometimes in it), wildlife living 
and traveling through streamside areas. 

Indicator bacteria like fecal coliform and E. coli are com-
monly used to quantify and regulate the bacterial im-
pairment of surface waters. However, the key challenge 
is identifying  the source of contamination (human, 
animal, etc.), which is critical to developing manage-
ment actions necessary to correct the problem.

King County is currently conducting microbial source 
tracking (MST) in eight areas across the county (see Fig-
ure 1), which entails using complementary techniques 
to determine sources of fecal material in surface waters. 
Simply canvassing an area during dry conditions to look 
for suspicious flows (unusual color, odor, or volume) is 
one of the most basic techniques. For example, earlier 
this year King County staff noticed some suspicious look-
ing drainage flowing into Piper’s Creek. Upon further 
investigation with Seattle Public Utilities (SPU), a cracked 
sanitary sewer line leaking raw sewage into the creek 

and, ultimately, to Puget Sound was identified. As a con-
sequence, actions were taken to fix the problem.

A more complex MST tool is quantitative polymerase 
chain reaction (qPCR), a laboratory technique that relies 
upon the detection of host-specific genetic markers 
which can identify the presence of waste from humans, 
cows, dogs, birds, etc. in water samples. This technique is 
particularly useful in rural areas (such as the Newaukum 
or Boise creek watersheds) where wildlife, failing septic 
systems and domestic animals from agriculture opera-
tions all may be sources of fecal pollution. 

Detecting fecal pollution is difficult because the presence 
of a contamination source can be very brief. MST often 
requires the use of multiple techniques to identify pol-
lution sources. In a joint effort between King County and 

Figure 1.  Basins where King County is conducting 
microbial source tracking (MST).
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SPU, investigators ultimately used qPCR host specific markers, dogs spe-
cially trained to sniff out human wastewater from homes and businesses 
(see Figure 2), two continuously recording temperature and conductivity 
loggers, an automated water sampler, and non-toxic dye testing to identify 
an apartment building directly discharging waste from toilets to a tributary 
of Thornton Creek in north Seattle. While the trained dogs and laboratory 
tests were sufficient to indicate the presence of fecal contamination in the 
creek, the conductivity loggers and continuous sampling effort were neces-
sary to pinpoint the location of the episodic contamination source.

Source trackers have multiple tools at their disposal to detect pollution 
from fecal material, but the best way to eliminate this problem is to pre-
vent it from happening in the first place. Please see below. ■

HERE’S WHAT YOU CAN DO TO MINIMIZE FECAL POLLUTION 
FROM ENTERING THE CREEKS, RIVERS, AND LAKES THAT WE ALL ENJOY:

If you’re a home-
owner on the public 
sewer line, know the 
condition of the side 
sewer connecting your 
house to the main 
sewer line. Informa-
tion on your side sewer 
can be found through 
city permit records or 
through inspections.

If you’re a home-
owner with an on-
site septic system, 
perform regular 
maintenance and look 
for signs of failure like 
standing water at the 
ground surface near 
your drain field during 
dry conditions. More 
online information. 

If you’re a pet owner, 
pick up after your 
best friend on walks! 
The pile you leave 
behind will eventually 
wash into a waterway. 
Multiply that by hun-
dreds and thousands 
of people and you 
have a big problem.

Don’t feed ducks, 
gulls, or geese. 
Feeding attracts large 
numbers of birds 
whose feces do carry 
pathogens into our 
waterways. 

Report violations! 
If you see somebody 
illegally dumping  or 
notice discolored, 
foul-smelling water in 
the surface waters or 
the stormwater system, 
contact the Depart-
ment of Ecology at  
1-800-258-8802. 

Figure 2. ‘Crush,’ a rescued dog trained to sniff 
out wastewater from homes and businesses, 
investigates a catchbasin in the stormwater sewer 
system in Kirkland in May 2014.
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