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Abstract Text:  
California estuaries are valued for multiple beneficial uses including recreation and shellfish harvesting.  
Regulatory efforts to safeguard these beneficial uses are hampered by a lack of understanding of 
significant environmental drivers and reservoirs of bacteria.  Recognizing this need and the potential for 
resuspended estuarine sediment to influence levels of measured waterborne bacteria, we sampled water 
and sediment in five northern California estuaries ten times over one year.  The five studied estuaries are 
the terminuses for watersheds ranging in size 91 to 3,885 square kilometers and represent the diversity in 
land use and beneficial uses present in coastal California.  We employed a sampling network consisting 
of five transects distributed across the saltwater freshwater interface within each estuary.  Each transect 
contained three sampling locations at which we sampled water from three depths and collected estuarine 
sediment.  A total of 2,200 water samples and 750 sediment samples were collected.  Water samples 
were segregated into their respective water and Total Suspended Solids (TSS) fractions.  Each water and 
TSS fraction and estuarine sediment sample was analyzed for fecal coliform and E. coli by membrane 
filtration.  DNA extraction and PCR was also performed on a subset of E.coli from each fraction to 
determine likeness in bacteria within and between fractions.  Mean concentrations for fecal coliform in 
water ranged from 61 to 955 cfu/100ml and for E. coli from 47 to 576 cfu/100ml across the five study 
systems.  Similarly, values in TSS were 5 to 48 cfu/100ml for fecal coliform and 4 to 25 cfu/100ml for E 
coli.  Sediment values ranged from 7 to 12 cfu/gm for fecal coliform and from 5 to 13 cfu/gm for E. coli.  
On a per gram basis, the TSS fraction contains the greatest amount of fecal coliform and E coli.  The 
percent contribution to the total water sample that TSS provides ranged from 5 to 12 percent depending 
upon the estuary and the season.  Both fecal coliform and E. coli were present in estuarine sediment 
within all five estuaries during each sample event.  This discussion will present data driven models that 
demonstrate the role that estuary sediment and TSS, as well as annual freshwater pathways have in 
generating water column bacteria values.  Included in the discussion will be the implications that these 
relationships have for monitoring and management of microbial pollution, which have been summarized in 
the project’s estuary bacteria monitoring guidelines. 

 
Impact Statement:  
Local Resource Conservation Districts are using the project’s findings to direct their efforts in 
implementation of water quality improving practices on area farms and ranches.  Results from the project 
are being used by two Regional Water Quality Control Board offices to revised and review water quality 
management within the five studied estuaries.  Staff from these resource agencies are also using the 
monitoring guidelines to revise Regional and State monitoring protocols including the California Surface 
Water Ambient Monitoring Program or SWAMP. 
 


