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http://www.swrcb.ca.gov/sanfranciscobay/water_issues/programs/TMDLs/

San Pablo Bay
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SAN PABLO BAYSAN PABLO BAY
Sampling Locations

1 San Pablo Strait
2 Gallinas Creek-ChinaCamp
3 Gallinas Creek Mouth
4 Petaluma River Mouth
5 Petaluma River-Midshipman 

Point
6 Sonoma Creek Mouth
7 Sonoma Creek-Island 

Number One
8 Carquinez Strait-Mare Island
9 Napa River Mouth-Mare 

Island Strait
10 Carquinez Strait-Dillon Point

NOAA Tidal Stations
A Point San Pedro
B Gallinas, Gallinas Creek
C Pinole Point
D Petaluma River Entrance
E Sonoma Creek
F Mare Island
G Vallejo, Mare Island Strait
I  Benicia

QUANTITATIVE PATHOGEN DETECTION & QUANTITATIVE PATHOGEN DETECTION & 
MICROBIAL SOURCE TRACKING COMBINED WITH MODELING TH E FATE MICROBIAL SOURCE TRACKING COMBINED WITH MODELING TH E FATE 

AND TRANSPORT OF AND TRANSPORT OF BACTEROIDALESBACTEROIDALES IN SAN PABLO BAYIN SAN PABLO BAY

Fecal Pollution in San Francisco Bay: New Predictive  
Tools for Decision Makers, Oakland, CA. February 13, 2009
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(1) SPS
(2) 

GCCC
(3) 

GCM
(4) 

PRM
(5) 

PRMP
(6) 

SCM
(7) 

SCINO
(8) 

CSMI
(9) 

NRMMIS
(10) 

CSDP
Nov 1, 2007 4-L 4-L 4-L 4-L 4-L 4-L 4-L 4-L
Jan 15, 2008 100-L 100-L 100-L 100-L 100-L 100-L
Jan 22, 2008 100-L 100-L 100-L
Mar 5, 2008 100-L 100-L 100-L 100-L 100-L 100-L 100-L
Mar 12, 2008 100-L 100-L 100-L
Apr 9, 2008 100-L 100-L
Apr 15, 2008 100-L 100-L 100-L 100-L 100-L 100-L 100-L
May 28, 2008 100-L 100-L 100-L 100-L 100-L 100-L 100-L
Jun 12, 2008 100-L 100-L 100-L
Jul 9, 2008 100-L 100-L 100-L 100-L 100-L 100-L 100-L
Jul 15, 2008 100-L 100-L 100-L

wet condition
dry condition

Date

Sampling Locations
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*California Regional Water Quality Control Board, San Francisco Bay Region. 2007. San Francisco Bay 
Basin (Region 2) Water Quality Control Plan (Basin Plan). Chapter 3: Water Quality Objectives.
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*California Regional Water Quality Control Board, San Francisco Bay Region. 2007. San Francisco Bay 
Basin (Region 2) Water Quality Control Plan (Basin Plan). Chapter 3: Water Quality Objectives.
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(Photos from internet and Sirikanchana, J.)
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Universal Human-speci fic Cow-specific Dog-specific
Conc. Conc. Conc. Conc.

 (gc/mL)  (gc/mL)  (gc/mL)  (gc/mL)

SPS 82.01 19.68 ND ND
GCCC 623.74 ND ND ND
GCM NA NA NA NA
PRM 547.29 ND ND ND
PRMP 109.73 ND ND ND
SCM NA NA NA NA
SCINO 510.61 ND ND ND
CSMI 80.74 ND ND ND
NRMMIS 150.20 ND ND ND
CSDP 17.69 36.49 ND ND
ND = not detected
NA = not available

Site name

Not detectable � truly absent
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Helsel, D. R. and T. A. Cohn (1988). "Estimation of  Descriptive Statistics for Multiply 
Censored Water Quality Data." Water Res. Res. 24(12): 1997-2004
Helsel, D. R. (2005). “Nondetects And Data Analysis : Statistics for Censored 
Environmental Data.” New York, Wiley.
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The different sensitivities suggest that this assay can detec t general fecal pollution 
stemming from sea birds and that mammals are not or rarely detected. The assay can be 

used to estimate the contribution of fecal material from sea b irds to San Pablo Bay 
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Variable Variable tau tau-b z p-value Correlation
Uni Hum 0.291 0.404 3.170 0.002  + 
E.coli Enterococci 0.256 0.535 4.212 0.000  +
E.coli TSS 0.270 0.346 3.186 0.001  +
E.coli Salinity -0 .283 -0.363 -3.333 0.001  -
Enterococci TSS 0.140 0.228 1.933 0.053  +
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Site Date
Rainfall 

condition
Total coliform 
(MPN/100 mL)

E.coli (MPN/100 
mL)

Enterococci 
(MPN/100 mL)

S13 Dec 2008 wet >2419.6 2076.25 829.65
2006 wet NA 610 NA
2006 dry NA 160 NA

S4 Dec 2008 wet >2419.6 2076.25 >2419.6
2006 wet NA 330 NA
2006 dry NA 690 NA

S9 Dec 2008 wet >2419.6 588.45 784.8
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Sample Date
Rainfall 

condition

Universal 
Bacteroidales 

(gc/mL)

Human 
Bacteroidales 

(gc/mL)

Cow 
Bacteroidales 

(gc/mL)

Dog 
Bacteroidales 

(gc/mL)
S13 Dec 2008 wet 909.36 30.49 22.78 0.47

2006 wet 250 200 <24 <24
2006 dry 500 5 10 5

S4 Dec 2008 wet 7909.80 230.87 32.07 20.21
2006 wet 0.08 0.1 <24 <24
2006 dry 300 8 0.4 0.3

S9 Dec 2008 wet 1974.69 <1.38 42.65 <0.22
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Testing of Seagull-Specific Assay: Collection 
of fecal samples
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(Vet-med Pathology, UC Davis)

� Dr. Michael Ziccardi and his group
(Oiled Wildlife Care Network, UC Davis)
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