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Bay Regional Monitoring Program
Collect data and communicate 
information about water quality in San 
Francisco Bay in support of management 
decisions

~ 68 entities in the Program
• Municipal wastewater
• Industrial wastewater
• Municipal stormwater
• Dredgers



RMP participants & contributions

Municipal 
WWTFs

$1,794,459

Industry
$450,574

Stormwater
$959,918

Dredgers
$713,082

45.8%

18.2%

24.5%

11.5
%



Prog. Mgmt.
$325,000 

Governance
$300,000 

QA and Data Svcs.
$240,000 

Reporting
$225,000 

Communications
$160,000 S&T Monitoring

$1,353,140 S&T Review
$220,000 

Special Studies
$1,265,430 

RMP Budget 2021



*currently inactive

Emerging 
Contaminants 

Workgroup

Sources, Pathways, 
and Loadings 
Workgroup

PCB and 
Dioxin 

Workgroup

Selenium 
Workgroup*

Sediment 
Workgroup

Microplastics 
Workgroup

Technical Review 
Committee

Steering Committee

PCB 
Strategy 

Team

Small 
Tributary 
Strategy 

Team

Sport Fish 
Strategy 

Team

Mercury 
Strategy 
Team*

RMP governance structure



Status and 
Trends



Status and Trends Monitoring

Water
Every 2 
Years

Sediment
Every 4 Years

Bivalves
Every 2 Years

Bird Eggs
Every 3 Years

Sport Fish
Every 5 Years

Bioaccumulation
matrices

Core
matrices



Status and Trends Monitoring

Water
Every 2 
Years

Sediment
Every 4 Years

Bivalves
Every 2 Years

Bird Eggs
Every 3 Years

Sport Fish
Every 5 Years



CEC Tiered risk-based framework
High 

Conce rn
m ode rate  or 
high im pact
Mode ra te  
Conce rn
low im pact

Low 
Conce rn

lim ite d im pact

P oss ible  
Conce rn

unce rta inty as  
to  im pact

Studie s  to  support  TMDL or 
a lte rnat ive  m anage m e nt  plan

Consider including in Status and 
Trends monitoring

Spe cial s tudie s  of fa te , e ffe cts , 
source s , pathways , and loadings

Conduct  pe riodic s cre e ning le ve l 
m onitoring in wate r, s e dim e nt , or 

biota

Scre e ning le ve l m onitoring to  
de te rm ine  pre se nce  in wate r, 

s e dim e nt , or biota



Copper in water - below trigger levels
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Lower South Bay 4.2 3.0

South Bay 3.6 2.4

Central Bay 2.2 1.5

San Pablo Bay 3.0 1.8

Suisun Bay 2.8 2.1
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No trends in PCBs and mercury in 
sport fish

No trend: 1994-2014 No trend: 1971-2014
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CD3 database – charts & guidelines



Special Studies



PCBs and Mercury

Emerging contaminants

Microplastics

Stormwater Monitoring



Sediment transport and deposition
• Sediment watershed transport

• Sediment conceptual model

• Sediment flocculation and settling velocity

• Sediment flux from shallows onto marshes



www.sfei.org/rmp/update
To request a hard copy send your name, address, and quantity to jay@sfei.org



For More Information

Melissa Foley, PhD
RMP Manager
melissaf@sfei.org
(510) 746-7345

Jay Davis, PhD
RMP Lead Scientist
jay@sfei.org
(510) 746-7368

www.sfei.org/RMP
www.sfei.org/RMP/update

http://www.sfei.org/RMP
http://www.sfei.org/RMP/update


Modeling at SFEI

Monitoring 
Programs

Historical 
Ecology

Modeling

Regional 
watershed 
model

Urban
Hydrology
model

SF Bay
model

Past Present Future

Land Use Planning

Climate Adaptation

Water quality/multi-benefit planning

……



Regional Watershed Model

2009-2015

MRP  
Implementation of 
control meas ures  to 
reduce PCB and Hg 
loads  from urbanized 
tributaries

2008-2010

PCB Hg TMDLs 
50% reduction in Hg 
loads  by 2028 

90% reduction in PCB 
loads  by 2030

2018-2019

Modeling strategy 
and 

implementation 
plan  

Prioritized the 
development of 
regional waters hed 
model for POC trends  
evaluation 

2020

SF Bay watershed model
Complete the 
hydrological model 
s etup and s imulation



Model Implementation Plan
• Hydrology (2020)
• Sediment (2021)
• Water Quality

▪ PCBs, Hg
▪ Emerging Contaminants
▪ Metals
▪ Microplastics
▪ Pesticide
▪ Pathogen
▪ Nutrients

• Stream Temperature



Model Setup



Rainfall

Model Setup

75 HRU types *4 Geological groups

The model can represent 300 
different types of hydrological 
processes.



Model Setup

Thirty years (1981-2010) of average annual rainfall map 
(data source: PRISM 800-meter rainfall map)

The coefficient of variation of 
PRISM 800-meter resolution 30 
year (1981-2010) annual average 
data at each 4 km x 4 km grid cell

• Atmospheric river
• Orographic precipitation
• Large spatial and temporal 

variation



Model Setup



Model Setup



Modeling Results
Station Name DA 

(mi2)
Elev 
(m)

SONOMA C A AGUA CALIENTE CA 58.4 94.28

NAPA R NR ST HELENA CA 78.8 191.37

NAPA R NR NAPA CA 218 24.74



Modeling Results
NAPA R NR ST HELENA CA



Modeling Results
NAPA R NR NAPA 
CA



Modeling Results
SONOMA C A AGUA CALIENTE 



Modeling Results
NAPA R NR ST HELENA CA



Modeling Results
NAPA R NR NAPA 
CA



Modeling Results
SONOMA C A AGUA CALIENTE 



Modeling Results



Modeling Results
Calibration (2000-2006) Validation (2018-2019)

Calibration Flow Gage Upstream 
Napa 

Downstream 
Napa Sonoma Upstream 

Napa 
Downstream 

Napa Sonoma

NSE 0.95 0.95 0.95 0.94 0.97 0.95

RSR 0.21 0.21 0.22 0.24 0.17 0.21

PBIAS 2% 1% 0% -8% 8% 9%

Highest 10% flow PBIAS -8% -12% -9% -14% -4% -5%

Wet Season flow PBIAS 0% -1% -1% -10% 6% 9%



Potential Model Application
• Reasonable Assurance Analysis

TMDL 

MRP

Load Reduction 
Target 

GSI Plan Control Measure Plan

RAA
• Quantify reduction from 

implementation
• Metrics for implementation tracking
• Adaptive management

• How to estimate load 
reduction?

• What is the cumulative 
load reduction?

• How to achieve the goal 
effectively?



Potential Model Application

• How to estimate load reduction?
• What is the cumulative load reduction?
• How to achieve the goal effectively?

• Reasonable Assurance Analysis

http://greenplanit.sfei.org/

• Baseline load
• Unit area load from 

HRUs

• Modeling tool-> GSI load reduction
• Site Locator Tool->GSI opportunities
• Optimization tool -> Cost-effective GSI 

solution
• Tracking tool -> GSI implementation 

tracking

Baseline load Existing GSI 
reduction

Planned GSI 
reduction

• Meet target?
• Cost-effective?

http://greenplanit.sfei.org/


Potential Model Application
• Climate Adaptation

• Climate change -> ensemble bias correction 
• Land use change -> detailed HRU representation

• Reservoir operation

• Watershed model + 1D/2D Hydraulic model  

• Flood control

• Water supply 
• Flood control 



For More Modeling Information and Updates
Tan Zi, PhD

tanz@sfei.org

Questions?
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