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Abstract: 

Water Quality in the Bay and Watershed

By Rob Carson, Water Quality Program Manager, TomalesBay Watershed Council

Water Quality has always been a priority for The TomalesBay Watershed Council.  Monitoring water 

quality provides important information about public health issues, ecosystem health, and the 

effectiveness of restoration and management practices.  Many groups, researchers, public agencies have 

conducted, or are currently conducting monitoring in the watershed.  Data from most of these efforts are 

being compiled in the Councilôs database to enable a watershed-level analysis of water quality.  The 

Councilôs Water Quality Monitoring Program has been conducting intensive monitoring at eleven 

tributary sites, and four bay sites since late 2007.  These efforts are coordinated with the National Park 

Serviceôs ongoing monitoring in and around the GiacominiWetland Restoration project area.  This 

long-term dataset will enable a strong analysis of water quality trends in the watershed, and the 

effectiveness of restoration efforts.  Results from our program have shown a strong correlation between 

storm-driven runoff and elevated levels of pollution in tributaries and in the Bay.  Nutrient results show 

elevated levels even during base-flow conditions, although most results from the Bay itself show low 

levels through most of the year.  Bacteria results show elevated levels during winter run-off periods in 

particular.  Most monitoring sites exceed the Stateôs contact or shellfish-harvesting water quality 

standards for some period of the year, and some sites exceeded the standard for most of the year.  The 

Councilôs monitoring will continue, as will our efforts to gather data sets from outside groups and 

agencies to strengthen an analysis of water quality trends in the watershed.

See video of this presentation at: http://vimeo.com/ 16804980

Complete proceedings, individual presentations, and links to video from the 2010 State of the Bay 

Conference are available on the TomalesBay Watershed Councilôs website:

http://www.tomalesbaywatershed.org/stateofthebay2010.shtml
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Outline
ÅWhy monitor water quality?

ÅWho monitors (or monitored) water quality 
in the Tomales Bay watershed?

ÅDƻŀƭǎ ŀƴŘ hōƧŜŎǘƛǾŜǎ ƻŦ ǘƘŜ ¢.²/Ωǎ ²ŀǘŜǊ 
Quality Program.

ÅResults from TBWC Trends monitoring 

ÅWhat monitoring is telling us.

Å²ƘŀǘΩǎ ƴŜȄǘΦ



The Tomales Bay Watershed
Approximately 220-Square Miles
(Perimeter of ~142 miles)
About 11,000 residents 





Why Do We Monitor Water Quality?
ÅPublic Health

ïExposure to pollutants in recreational waters and 
contaminated shellfish can cause illness.

ÅEcosystem Health

ïThe physical and chemical nature of stream and 
bay waters defines the environment of aquatic 
organisms.

ÅEffectiveness of Restoration

ïWater quality data from pre-, during- and post-
restoration, combined with watershed-wide data 
will enable an evaluation of the impacts of 
restoration on water quality.



Water Quality in the Watershed

Å/ƻƴǎƛŘŜǊŜŘ άƛƳǇŀƛǊŜŘέ ōȅ CŜŘŜǊŀƭ ŀƴŘ {ǘŀǘŜ 
Agencies (EPA and SWRCB) as part of Clean Water 
Act 303d listing
ïLagunitasCreek: Pathogens, Nutrients and Sediment
ïWalker Creek: Pathogens, Nutrients, Sediment and 

Mercury
ïTomalesBay: Pathogens, Nutrients, Sediment and 

Mercury

ïUnknown conditions of impairment in the watershed.  
Monitoring water quality is critical to understanding 
the nature of pollution and addressing the problems!
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The State of Water Quality in the
Tomales Bay Watershed

ÅFederal/State Impairment Listings.

ÅRWQCB is implementing a Total Maximum 
Daily Load (TMDL) for pathogens in the 
watershed.

ïSummer and Winter 5-week sampling series

ïMonthly samples

ï34 Sites (26 Tributary & 7 Bay Sites)

ïResults have not been analyzed by regulators.



Water Quality Monitoring in the
Tomales Bay Watershed

ÅMarin County Recreational-Use Monitoring 
Program (Environmental Health Services ςEHS)
ïWeekly samples April 1-October 31.  11 Sites in TBWS.

ïE. coli and Enterococcus bacteria (used to be TC and FC)

ïPosting of warning signs if samples violate single or 5-
sample mean criteria.

ÅCalifornia Dept. of Public Health Shellfish 
Monitoring Program.
ïMonthly samples for fecal coliform (<14 MPN/100mL)

ïwŀƛƴ όлΦплέ ƳƛƴƛƳǳƳ ǊŀƛƴŦŀƭƭ ŜǾŜƴǘ ǘǊƛƎƎŜǊǎ ŎƭƻǎǳǊŜύ

ïOpening depends on location and rainfall patterns



Water Quality Data
In TBWC Database

ÅMarin County EHS ςBeach Monitoring
ï2003-2010  11 Sites in TB shore and recreation areas.

ïTotal and fecal coliform bacteria, E. coli, andEnterococcus 
bacteria.

ÅCalifornia Dept. of Fish and Game ςMSCARII
ïMarin & Sonoma Counties Agricultural Runoff Influence 

Investigation.

ï26 Sites, mostly bottom of Tributaries S. and E. shore.

ïpH; Temp; DO; Conductivity; NH3 total; NH3 toxic; 
Turbidity; BOD.



Other Groups and Agencies 
Water Quality Data

ÅMarin Municipal Water District
ï1995-2002  4 Sites: Nicasio Crk.,Lagunitas Crk @Nicasio Crk.; 

San Geronimo Crk.; Lagunitas downstream of Kent.

ïpH; Temp; Turbidity; Alkalinity; Hardness; Copper; TSS; 
Settleable solids

ÅTomales Bay Shellfish Technical Advisory Comm.
ïInvestigation of Nonpoint Pollution Sources Impacting 

Shellfish Growing Areas in TB.

ï1995-1996. 41 mostly shoreline tribs and Tomales Bay 

sites.

ïFecal Coliform; Total Coliform; E. Coli and 
Enterococcus



Other Groups and Agencies 
Water Quality Data

ÅSF RWQCB Pathogen TMDL
ïWinter 2001; 2004-07; 2009-10; Summer 2004-06; 2008-10.  
ï5-week Winter & Summer sampling series + monthly samples 

year-round.
ï26 Tributary; 7 Bay Sites
ïTotal & fecal coliform bacteria.

ÅSalmon Protection and Awareness Network 
ïPathogen TMDL and SPAWN WQ Monitoring Program

ï2000-2010  24 Sites in San Geronimo and Upper-to-Mid Lagunitas 

Creek watersheds.

ïTemp.; DO; Conductivity; pH; Ammonia; TKN; NO3; NO2; Ortho 

Phophate; Total Phosphorus; MBAS; Chlorophyll; Fecal Coliform; 



Other Groups and Agencies 
Water Quality Data

ÅLMER/BRIE
ï6/1987-9/1995.  Tomales Bay Sites (Transects)

ïSalinity; Temp.; TA; DIC; DOC; pCO2; susp C; susp N; susp P; 
ChlA; Leu1; Leu2; DOP; NO3; NH4; DON; SI; O2; TDP; N+N; 
TSS; POC; PN; PP

ÅTomales Bay Watershed Council

ïStormwater Management Assessment

ï2006-2008 Woodacre, Pt. Reyes Stn. And Tomales 

Stormwater Systems.

ïTemp; pH; Conductivity; DO; Total Coliform; Fecal 

Coliform; E. coli; NO3; TKN; NH3; Total Phosphorus; 
Turbidity; TSS; Discharge; VOC's; Metals; 













TomalesBay Wetlands Restoration and 
Monitoring Program

ÅMonitor water quality at the watershed scale, 
integrate this with NPS monitoring pre-, 
during, and post-restoration in the Giacomini 
wetlands.

ÅWatershed-wide water quality monitoring of 
the tributaries responsible for delivering more 
than 90% of the freshwater to Tomales Bay.



TomalesBay Wetlands Restoration and 
Monitoring Program

Goals and Objectives
ÅProvide the watershed community with the required data and 

analysis to determine improving, constant, or declining trends 
in bay and tributary water quality.

ÅForm and maintain a clearinghouse of water quality data and 
monitoring activities that facilitates effective and efficient use 
of limited resources.

ÅServe as source of information that will inform and promote 
actions to improve water quality.

ÅProvide an understanding of source areas and categories for 
constituents of concern both in the bay and on a sub-
watershed and/or tributary scale.



Program Elements

ÅLong-Term Water-Quality Trends:  11 tributary sites, 4 

bay sites.  Weekly monitoring during wet season; bi-monthly during 
dry season.  Parameters: Field measurements, Bacteria, Nutrients 
and Sediment.

ÅSource-Area Monitoring:Target 2-3 sub-watersheds per 

year.  Capture storm season runoff from 3-4 events.  Flexible and 
responsive,  sites selected and refined through review of existing 
data.

ÅGiacomini Wetlands Restoration Project:Quarterly 

water-quality monitoring at 51 sites in project area and in reference 
wetlands.  Monitoring prior to, during, and following restoration.   
Parameters:  Field measurements,  bacteria, nutrients, sediment 
and carbon/productivity indicators.



Long-Term Water -Quality Trends 
Parameters

ÅPhysical: Air and Water Temperature; Sediment 
(Turbidity and Total Suspended Solids); Discharge.

ÅChemical: pH; conductivity and salinity; Nutrients 
(Ammonia, Nitrate, TKN, Total Phosphorus); Trace-
level nutrients (phosphate, ammonia; nitrate/nitrite)

ÅBiological: Total and Fecal Coliform bacteria; E. coli



Rainfall and Streamflow
Water Years
2008-2010















Field Measurements
of Water Quality

Water Temperature

Specific Conductance & Salinity

pH











Sediment

Turbidity (NTU)

Total Suspended Solids (mg/L)













Nutrients

Ammonia (NH3)

Nitrate (NO3)

Total KjeldahlNitrogen (TKN)

Total Phosphorus (TP)































Bacteria
(Used as a proxy for potential pathogenic contamination)

Total ColiformBacteria

Fecal ColiformBacteria










