
Reflections on 30+ Years
of Regional Monitoring

2023 SF Bay RMP Annual Meeting
October 12, 2023

Thomas Mumley
SF Bay Water Board

1



1986 Basin Plan Amendment

Metals water quality objects 
based on federal criteria
For all Bay segments except  
Lower South Bay due to its 
unique conditions
Copper excluded due to 
attainment uncertainties



1989
Water Board contract with Russ Flagel 
at UC Santa Cruz
Unprecedented monitoring of metals in 
the Bay using ultra-clean techniques



Federal Water Quality Criterion = 3.1 µg/L



Bay Protection and Toxic Cleanup 
Program 1989/1990 

Funding for a position (Karen Taberski)
Funding to develop monitoring program
 Water, sediment, biota
 Hydrocarbons (Bob Risebrough, UC Berk.), 

metals, toxicity



2003 CCMP Research and 
Monitoring Actions

RM-1.1 = Establish SF Estuary Institute
RM-2.1 = Establish Regional Monitoring Program



April 1992 Resolution June 1992 §13267 Order



1997 External Review

Revise program objectives to answer 
specific management questions

Describe patterns and trends in contaminant 
concentration and distribution
Compare monitoring information to relevant 
water quality objectives and other guidelines
Describe sources and loading of contamination

2002 RMP redesigned from 
deterministic to probabilistic 



Status & Trends Revisions
1997 Added sport fish (every 3 yrs)
2002 Reduced frequency (e.g., w = 3→1/yr)
2007 Reduced # of stations; added bird eggs
2009 Reduced sport fish to every 5 yrs
2010 Reduced frequency (e.g., w = biennially)
2013 Reduced sediment to every 4 yrs
2020 Discontinued bivalves
2022 CECs-based redesign

-



1998 Sources, Pathways, 
and Loadings Workgroup
2000 and 2001 Loading reports 
2001 Guadalupe River work 
2009 Small Tributaries Loading Strategy
2011 Watershed Spreadsheet Model 
2015 Reconnaissance monitoring 
2019 Watershed Dynamic Model
202X Integrated monitoring and modeling



Site Specific Objectives
Lower South Bay: Copper and Nickel 2002
Rest of Bay: Copper 2007

RMP Contributions
Action triggers
Future monitoring and studies 



2011, 2013, & 2015

Rest of Bay: Water Quality Objective = 6.0 Lower South Bay: 
Water Quality Objective = 6.9



2004

Fish consumption study
Fish tissue & bird egg targets
Source analysis
Mass budget
Future monitoring and studies to 
inform adaptive implementation

RMP Contributions

SF Bay Mercury TMDL



2004

Fish consumption study
Fish tissue water quality objectives
Source analysis
Mass budget
Future monitoring and studies to 
inform adaptive implementation

RMP Contributions

SF Bay Mercury TMDL
Mercury Water Quality Objectives

2006



2008

Fish consumption study
Fish tissue target
Source analysis
Food web model
Mass budget model
Future monitoring and studies to 
inform adaptive implementation

RMP Contributions

SF Bay PCBs TMDL



Fish consumption study
Fish tissue target
Source analysis
Food web model
Mass budget model
Future monitoring and studies to 
inform adaptive implementation

RMP Contributions

SF Bay PCBs TMDL



Strategies
2007 Mercury
2008 Dioxin
2009 PCBs
2009 Small Tributary Loading
2013 Emerging Contaminants
2014 Selenium
2020 Sediment Monitoring and Modeling
202X Integrated Monitoring and Modeling

2012 RMP Multi-Year Plan





Daniel Oros →

←2001



SF Bay RMP Annual Funding

Municipal 
Wastewater

$1,848K

Industry
$464K

Municipal
Stormwater

$989K

Dredgers
$734K

Start ∼$1.2 million
Now ∼$4.5 million
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SF Bay RMP Annual Funding

Municipal 
Wastewater

$1,848K

Industry
$464K

Municipal
Stormwater

$989K

Dredgers
$734K

Plus ∼$340K
for CECsPlus $100K

for CECs

CECs > 15 yrs
Start ∼$100,000
Now ∼$800,000
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Possible Concern
Alternative flame retardants; Plastic additives; Siloxanes; Quaternary ammonium compounds;         
Amine antioxidants; Ultraviolet stabilizing agents; Tire & roadway contaminants; many others

High Concern
Organophosphate esters; PFAS

Moderate Concern
Ethoxylated surfactants; Bisphenols; Fipronil*; Imidacloprid*; Microplastics 
, Low Concern

Very High Concern

SF Bay Tiered Risk CECs

None currently

PBDEs & HBCD; Pharmaceuticals; Personal care & cleaning products; Pyrethroids*; 
Brominated dioxins & furans; 

* High or Very High Concern in urban creeks 22
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PBDE Recovery
Shiner Surfperch



Alternative Monitoring Requirements

2016 NPDES 
permit 

amendment

All municipal 
wastewater 
dischargers

Option to 
reduce 

monitoring

Fund CECs 
studies by    

SF Bay RMP

Archaic priority pollutants
(e.g., volatile organic compounds, 

chlorinated pesticides)
CECs→

∼ $270 thousand/year



Alternative Monitoring Requirements

2016 NPDES 
permit 

amendment

All municipal 
wastewater 
dischargers

Option to 
reduce 

monitoring

Fund CECs 
studies by    

SF Bay RMP

2021 
amendment

All municipal 
wastewater 
dischargers

Requirement
Fund CECs 
studies by    

SF Bay RMP

Archaic priority pollutants
(e.g., volatile organic compounds, 

chlorinated pesticides)
CECs→

∼ $320 thousand/year



Nutrients Sediment Microplastics
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SF Bay RMP Annual Funding

Municipal 
Wastewater

$1,848K

Industry
$464K

Municipal
Stormwater

$989K

Dredgers
$734K

∼$4.5 million
∼$500K for nutrients
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+ $2.2M for Nutrients

Bay Area Clean Water 
Agencies Partners



2021-2023
Special Studies (solid pies) and 
SEPs (hashed pies, 25%)) 
Σ $5,169,750 

(SEPs) Supplemental 
Environmental Projects
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2017 State Water Board SEP Policy
Resolution No. 2018-0015 okayed 
use of SEP funds for RMP projects
> $3.8 million to date



Adaptive Implementation
From National Academy of Science Report * 

“… Adaptive implementation is the 
application of the scientific method to 

decision making.” 
* Assessing the TMDL Approach to Water Quality Management (2001)

Hypotheses = answers to management questions 
based on regulatory, science, and political information



Science

Regulatory

Politics

Opportunities ↔ Constraints
Boundary Conditions

Water Board

Collaboration 
&Trust

RMP



A Lot More Fun to Come!
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