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Abstract:

Water Quality in the Bay and Watershed
By Rob Carson, Water Quality Program ManagemalesBay Watershed Council

Water Quality has always been a priority for TioenalesBay Watershed Council. Monitoring water
guality provides important information about public health issues, ecosystem health, and the
effectiveness of restoration and management practices. Many groups, researchers, public agencic
conducted, or are currently conducting monitoring in the watershed. Data from most of these effor
being compiled i n the Counlevel hnalgsis of wadtea quality. eThet o
Council 6s Water Quality Monitoring Program -
tributary sites, and four bay sites since late 2007. These efforts are coordinated with the National |
Serviceds ongoi ng moGmeacomiaiWdatland)Restoraticn prdjectaarean Ohisd  t
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 bet
stormdriven runoff and elevated levels of pollution in tributaries and in the Bay. Nutrient results sh
elevated levels even during ba®v conditions, although most results from the Bay itself show low
levels through most of the year. Bacteria results show elevated levels during wirdéfrpemnods in

particul ar. Most monitori ng -bBarvésingwatexqoadite d t |
standards for some period of the year, and some sites exceeded the standard for most of the year.
Council 6s monitoring wil/ continue, as wil/

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

See video of this presentation lattp://vimeo.com 16804980

Complete proceedings, individual presentations, and links to video from the 2010 State of the Bay
Conference are available onfhemalesBay Wat er shed Council 6s websi|te:
http://www.tomalesbaywatershed.org/stateofthebay2010.shtml
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Speaker Biography:

Robert Carsonhas worked as the Water Quality Program Manager for the
TomalesBay Watershed Council since the Fall of 2007. He has worked to
Implement a water quality program that documents-ten trends, seeks to
identify sources of pollution and integrates wetland restoration into watershed
health. Rob came to the council after several years with the National Park Sen
Inventory and Monitoring Program where he implemented water quality
monitoring program across seven NPS units in the Bay Area. He has a master
degree in ecology and conservation biology from Columbia University and
undergraduate degree from Boston University.



TOMALES

B AY

———— R e U U
—— —— —————r T

Watershed Council

-

uality in the Bay and Watershed:
What We Have Learned From Monitoring

State of the Bay 2010
October 23, 2010
Inverness Yacht Club

24 i, -
g T -

=
> 3 ——t T — -
R = it

e

E~




Outline
AWhy monitor water quality?

AWho monitors (or monitored) water quality
In the Tomales Bay watershed?

AD2l fa YR hoa2SOUAOS
Quality Program.

AResults from TBWC Trends monitoring

AWhat monitoring is telling us.
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The Tomales Bay Watershed
Approximately 220Square Miles
(Perimeter of ~142 miles)
About 11,000 residents

Lagunitas Creek Watershed
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Lower Walker Creek
Chileno Creek

: Upper Walker Creek  Salmon Creek

Arroyo Sausal

Lower Lagunitas Creek
Nicasio Creek

Mid-Lagunitas Creek
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Why Do We Monitor Water Quality’

A Public Health

I Exposure to pollutants in recreational waters and
contaminated shellfish can cause iliness.

A Ecosystem Health

I The physical and chemical nature of stream and

bay waters defines the environment of aquatic
organisms.

A Effectiveness of Restoration

I Water quality data from pre during and post
restoration, combined with watershewide data
will enable an evaluation of the impacts of
restoration on water quality.




Water Quality in the Watershed

Al 2y aARSNBR aGAYLI ANBRE
Agencies (EPA and SWRCB) as part of Clean W
Act 303d listing
I LagunitasCreek:Pathogens, Nutrients and Sediment

I Walker CreekPathogens, Nutrients, Sediment and
Mercury

I TomaleBay:Pathogens, Nutrients, Sediment and
Mercury

I Unknown 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

~ederal/State Impairment Listings.

A

A RWQCB is implementing a Total Maximum
Dally Load (TMDL) for pathogens in the
watershed.

I Summer and Winter-wveek sampling series

I Monthly samples

I 34 Sites (26 Tributary & 7 Bay Sites)

I Results have not been analyzed by regulators.




Water Quality Monitoring In the

Tomales Bay Watershed

A Marin County Recreationdlse Monitoring

Program (Environmental Health ServiggdHS)

I Weekly samples Aprik@ctober 31. 11 Sites in TBWS.
I E. colandEnterococcubacteria (used to be TC and FC)

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

A California Dept. of Public Health Shellfish

Monitoring Program.

I Monthly samples for fecal coliform (<14 MPN/100mL)
TwlkEAY ondnne YAYAYdzY NI AY T
I Opening depends on location and rainfall patterns



Water Quality Data

In TBWC Database

A Marin County EH&Beach Monitoring
I 20032010 11 Sites in TB shore and recreation areas.

I Total and fecal coliform bacteri&, coliand Enterococcus
bacteria.

A California Dept. of Fish and Gam&SCARII
I Marin & Sonoma Counties Agricultural Runoff Influence
Investigation.
I 26 Sites, mostly bottom of Tributaries S. and E. shore.

I pH; Temp; DO; Conductivity; NH3 total; NH3 toxic;
Turbidity; BOD.



Other Groups and Agencies

Water Quality Data

A Marin Municipal Water District

I 19952002 4 Sites: Nicasio Crk.,Lagunitas Crk @Nicasio C
San Geronimo Crk.; Lagunitas downstream of Kent.

I pH; Temp; Turbidity; Alkalinity; Hardness; Copper; TSS;
Settleable solids

A Tomales Bay Shellfish Technical Advisory Cor

I Investigation of Nonpoint Pollution Sources Impacting
Shellfish Growing Areas in TB.

I 1995-1996. 41 mostly shoreline tribs and Tomales Bay
sites.

I Fecal Coliform; Total Coliform; E. Coli and
Enterococcus



Other Groups and Agencies

Water Quality Data

A SF RWQCB Pathogen TMDL
I Winter 2001; 20047, 200910; Summer 200406; 200810.
I 5-week Winter & Summer sampling series + monthly sample
yearround.
I 26 Tributary; 7 Bay Sites
I Total & fecal coliform bacteria.

A Salmon Protection and Awareness Network

I Pathogen TMDL and SPAWN WQ Monitoring Program

I 2000-2010 24 Sites in San Geronimo and Upper-to-Mid Lagunitas
Creek watersheds.

I Temp.; DO; Conductivity; pH; Ammonia; TKN; NO3; NO2; Ortho
Phophate; Total Phosphorus; MBAS; Chlorophyll; Fecal Coliform;



Other Groups and Agencies

Water Quality Data

A LMER/BRIE

I 6/1987-9/1995. Tomales Bay Sites (Transects)

I Salinity; Temp.; TA; DIC; DOC,; pCO2; susp C; susp N; susp
ChlA:; Leul; Leu2; DOP: NO3: NH4: DON: SI: O2: TDP; N+
TSS; POC; PN; PP

A Tomales Bay Watershed Council

| Stormwater Management Assessment
I 2006-2008 Woodacre, Pt. Reyes Stn. And Tomales
Stormwater Systems.

I Temp; pH; Conductivity; DO; Total Coliform; Fecal
Coliform; E. coli; NO3; TKN; NH3; Total Phosphorus;
Turbidity; TSS; Discharge; VOC's; Metals;



Samplin

@® RWQCB Pathogen TMDL Sites
@ MMWD Sites

& Marin EHS Recreation Sites
> Ca Dept. of Fish and Game Sites
® Tomales Bay Shellfish TAC Sites
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TomalesBay Wetlands Restoration and
Monitoring Program

A Monitor water quality at the watershed scale,
Integrate this with NPS monitoring pre
during, and postestoration in the Giacomini
wetlands.

A Watershedwide 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
A Provide the watershed community with the required data and
analysis to determine improving, constant, or declining trends

In bay and tributary water quality.

A Form and maintain a clearinghouse of water quality data and
monitoring activities that facilitates effective and efficient use

of limited resources.

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

A Provide an understanding of source areas and categories for
constituents of concern both in the bay and on asub
watershed and/or tributary scale.



Program Elements

A LongTerm WaterQuality Trends:11 tributary sites, 4

bay sites. Weekly monitoring during wet seasoanointhly during

dry season. Parameters: Field measurements, Bacteria, Nutrien
and Sediment.

A SourceArea Monitoring: Target 23 subwatersheds per

year. Capture storm season runoff frort&vents. Flexible and

responsive, sites selected and refined through review of existing
data.

A Giacomini Wetlands Restoration Projeciuarterly

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




Long-Term Water -Quality Trends
Parameters

A Physical Air and Water Temperature; Sediment
(Turbidity and Total Suspended Solids); Discharge.

A Chemical pH; conductivity and salinity; Nutrients
(Ammonia, Nitrate, TKN, Total Phosphorus); Hace
level nutrients (phosphate, ammonia; nitrate/nitrite)

A Biological Total and Fecal Coliform bactert; coli



Rainfall and Streamflow
Water Years
20082010



Cumulative Rainfall from Olema Valley
Raingauge (Oct. 1-Sept. 30)

~(29.74in.)
Cum. Rainfall wyo8 (51550
Cum. Rainfall WY09 (31.74in.)
Cum. Rainfall WY10 (4752in )
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Lagunitas Creek Discharge and Rainfall WYO08
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Field Measurements
of Water Quality

Water Temperature
Specific Conductance & Salinity
pH



Tomales Bay Sites Field Measurement Results WY08-WY10

Water Temperature (°C)

-~
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Specific Conductance (uS/cm)

Salinity (ppt)

#6”

Water Quality Objectives:
Dissolved Oxygen: Greater than 7 mag/l
(RWQCB, 2007)

pH: 6.5-8.5 (RWQCE, 2007)




East and West Shore Tributaries Field Measurement Results WY08-WY09

Water Temperature (°C)
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Water Quality Objectives:
Dissolved Oxygen: Greater than 7 mg/L
(RWQCB, 2007)

pH: 6.5-8.5 (RWQCB, 2007)




Lagunitas Creek Watershed Field Measurement Results WY08-WY10

Water Temperature (°C) Specitic Conductance (pS/cm) alinity {ppt)
\ d
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Water Quality Objectives:
Dissolved Oxygen: Greater than 7 magll
(RWQCB, 2007)

pH: 6.5-8.5 (RWQCB, 2007)




Walker Creek Watershed Field Measurement Results WY08-WY 10
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Tomales Bay Sites Turbidity Results WY08-WY10
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East and West Shore Tributaries Turbidity Results WY08-WY10
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Lagunitas Creek Watershed Turbidity Results WY08-WY10
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Walker Creek Watershed Turbidity Results WY08-WY10
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Nutrients

Ammonia (NB)
Nitrate (NQ)
TotalKjeldahINitrogen (TKN)
Total Phosphorus (TP)
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Tomales Bay Sites Nutrient Results WY08-WY10
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Nitrate as N (mg/L) for Lagunitas Creek Watershed WY08-WY10
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Walker Creek Watershed Nutrient Results WY08-WY10
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Ammonia as N (mg/L) from Millerton Gulch WY08-WY10
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Total Kjeldahl Nitrogen (mg/L) from Millerton Gulch WY08-WY10
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(Used as a proxy for potential pathogenic contamination)

Total ColiformBacteria
FecalColiformBacteria
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MPN/100mL LOG SCALE

MPN/100mL LOG SCALE

Tomales Bay - Outer Bay Site
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Tomales Bay - Inner Bay Site
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Tomales Bay - Mid Bay Site
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Lagunitas Creek/Tomales Bay Interface
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White Guich
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MPN/100mL LOG SCALE

San Geronimo Creek
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Lagunitas Creek Upstream
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Lagunitas Creek - Downstream
(Green Bridge)
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