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why? 





Water Quality Bacteria Standards 
  

For water contact:   
Washington State Water Quality Standards WAC 173-201A-030  
  
fecal coliform levels in freshwater should not exceed a geometric mean of 
 50 colonies/100 ml, 
and not have more than 
 10% of all samples exceeding 100 colonies / 100 
  
  (for Class A excellent - 100 colonies/100 ml and <10% of all samples exceeding 200 
colonies/100 ml 
  
  
 The State Department of Health has not developed pollution standards for bathing beaches, 
but use either:  
  
< geometric mean of 200 cfu/100 ml,   
with not more than 10% exceeding 400 colonies/100 ml, or 
  
2) “TEN STATE STANDARD” – < geometric mean of 200 cfu/100 ml with no single sample 
exceeding 1000 colonies/100 ml. 

 

Presenter
Presentation Notes
Tri-Annual Review, issue w/ EPA over the use of FC and the problem associated w/ other sources making ID of sewage more difficult

proposal to use enterococcus because better reflects the survivability of pathogenic bacteria after passing through treatment
does little for addressing non-point

looks like WDOE will select ecoli for FW



Thornton Creek (0434)
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Juanita Creek (0446)
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Lyon Creek (0430)
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Cedar River at Jones Rd Bridge (A438)
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Presenter
Presentation Notes
Comparison of major water quality types

Streams >> beaches >> lakes

proximity to sources
dilution

problem w/ exposure, most people (exposure and source) surround streams, and beaches

lake is a situation where less source and greater dilution

we do not appear to be making improvements in stream WQ
lakes appear to be fine and the higher counts in 1996 are from sampling off of boats full of frat boys on the logboom at Seafair

appears to be an improving trend at the beaches starting in 1999



Presenter
Presentation Notes
This graph shows the geographic distribution and bacterial counts on one of the multiple sampling days

shows the location of a particular point source, but also shows the variable distribution of bacterial data in this basin
of 273 total isolates
avian                 87
dogs                 55
cats                    9
rodents             30
opossum            6
squirrel               7
raccoon             16
rabbit                 6
muskrat             5
beaver/otter     10
human              9
unknown        33



Presenter
Presentation Notes
A point source ID in this study was an RD pond that had a cross connection from the sewerlines from an adjacent grocery

counts >40,000cfu/100ml




BACTERIAL PLATES 
and analysis 

 
COLONY  
of cfu (colony forming unit)  
or  

ORGANISM  
(which forms a colony) of orgs  
 
per 100 ml of sampled water 

 

 

Presenter
Presentation Notes
Bacterial Analysis

Indicator Organisms  -of bacterial pollution, with the primary concern being sewage

Membrane Filter tech:  produce a dark colony w/ a metallic sheen 
w/in 24 hr on an Endo-type medium containing lactose

100 ml of water, or 100 ml of a serial dilution are filtered, wait, count
	 



Oregon Department of Environmental Quality  
criteria are as follows: 
 
• Freshwaters and estuarine waters other than shellfish growing waters 
(340-041-0009(1)(a)) 
 
o E. coli 
30-day log mean of 126 organisms per 100 ml, based on a minimum of 
five (5) samples 
 
No single sample may exceed 406 organisms per 100 ml 
 
 
• Marine waters and estuarine shellfish growing waters  
((340-041-0009(1)(b)) 
o Fecal Coliform 

Median concentration of 14 organisms per 100 ml 
        Not more than 10% of the samples may exceed 43 organisms/100 ml 







Sampled May 
23, 2011 



Sampling density 
based on budget 
and laboratory 
capacity 

Stream channel is 
segmented into 
short segment 

Sampling is from 
downstream to 
upstream following 
NZMS protocols 

Same sites 
sampled in the AM 
and again in the 
PM 



GIS 
layers of 
surface 
drainage 

GIS layer 
of 
sanitary 
system 

combined 
with 
topography 
delineate 
basins that 
contribute 
to sample 
points 

smaller basin 
delineations 
are designed 
to focus 
source ID 
investigations 
in as small a 
geographic 
area as 
possible to 
increase 
probability of 
locating 
bacterial 
sources  







Lake City Way 





Lake City Way 21 - 22 

very few samples would meet the ODEQ criteria 



below Lake City 
Way bacteria 
counts increase, 
benthic 
invertebrates 
decrease, and 
every  time it rains, 
the creek suds up 



   

n = 45 

geometric means 

3 sampling events actually met the E. coli 
criteria (Oregon DEQ)! 

Bacterioides 
 counts ?  

obligate anaerobes in an 
oxygenated environment 

conventional data provides good 
secondary evaluation of non-point vs. point 
sources 

Presenter
Presentation Notes
Comparing bacteria counts collected almost a month apart and attributing the differences to the ‘first-flush’ may not be seen as a strong argument, but two additional observations support the contention that the August sampling captured the first flush event in the Juanita watershed; the increased bacteria counts occurred at all sites in the mainstem, and at a majority of the site in the tributaries, and both the August AM and PM samples were elevated.  On August 27, the majority of the PM samples were greater than the AM samples responding to the day long rains.

The bacteria counts from the September 24 sampling event were lower than counts collected on August 27 and were most likely due to the accumulated dry season non-point pollutants having already been washed off of many of the surfaces in the watershed by the previous rain.  The high counts at sites that did not occur in August also seem to be associated with episodic events.  Many of these episodic events either had AM or PM samples much different from one another, or were observed at the particular sampling site only once during the three month sampling period.





Twin Ponds Littles Creek 

Lake City Way 

Littlebrook Creek 

South Fork  
Thornton Creek 

assumption is larger differences 
occur with episodic events 







Victory Creek Park 2003 

Presenter
Presentation Notes
Drained through a swale in a park, point out picnic tables

Sphaerotilus



draft ‘first flush’ from Oct 13, 2012 



HONK, if you’re a Bacteria Source 

Presenter
Presentation Notes
I have said that geese have been identified as the primary source of bacteria, but truthfully this is the real culprit


The primary identified source based on RNA analysis done in Thornton Ck in 2001 and  the RNA analysis done in 1998 at Juanita beach

common sight along lakes, beaches, golf courses, soccer fields

the issue is the number of non-migratory Canada Geese 



The Usual Sources 

Presenter
Presentation Notes
In conclusion
we have identified the primary sources
now that the sources are known, management techniques can be specifically addressed to the problem
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