Joint fact-finding — Collaboration to
Manage Nutrients in the San Francisco
Bay




Joint fact-finding allows us to share an
understanding of nutrient impacts

* How much nitrogen is being effective

discharged? regulation

* What are the impacts?

 What are our tools to
reduce nitrogen loads and

what will it cost?

Scientists
POTWSs

Regulators

+32 more
POTWs




nitrogen to SF Bay

40 POTWs discharge
86% of dry season

Cumulative Contribution of Total Inorganic Nitrogen Loading

to SF Bay
Based on 2025 Dry Season TIN Loads
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The SF Bay has historically been resilient to
nutrients

1. High turbidity blocks the light
phytoplankton needs to grow

2.Strong tidal mixing reduces nutrient
concentrations

3. Filter-feeding clams reduces phytoplankton
concentrations



Chlorophyll levels were rising in the 2010s, prompting
worries we were headed to a tipping point



History of the Nutrient Watershed Permit

e Monitoring and
Reporting

e Support for Science
(S880K/yr)

e Nutrient Reduction
via Optimization
and Upgrade Study

e Monitoring and
Reporting

e Support for Science
(S2.2M/yr)
e Nutrient Reduction

- How much nitrogen

are we discharging?

_ What are the impacts?

via Recycled Water _ What are our tools to

and NBS Studies

reduce nitrogen
loads, and what do
they cost?
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POTW load data are summarized in Group Annual Reports
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Nutrient
Management
Strategy
defines
science
priorities

e Steering
committeey

e R2
e R5
e BACWA

e Baykeeper

e EPA

e NOAA

e CalDFW

e US FWS

e OPC

 Water Contractors
e & Others



Who pays for the science?

e Historically most funding from POTWs - S21M+ since 2012
* Regional monitoring program provides ~S500K/yr
e Recent funding from USEPA - ~S4.5M since 2024

* Hope for sustainable long-term funding from new USEPA SFBay Program office



NMS approves a 5-yr science program and
annual science plan

Management Questions (paraphrased) Modeling - Monito?)r;g
30% 0

1. Are the permit limits protective of beneficial
USGS? Mooring:
What is the risk of future HAB events? F'd/Lb
What is the current status and trends of S e
indicators in the Bay? Projects /

4. What are actions we can take in additionto 5o Brogram
nutrient reductions to protect the Bay? Management

15%

FY26-FY29: $4,500,000/yr



The NMS has a multi-pronged monitoring approach
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https://nutrient-data.sfei.org/



_ike the Bight, SF Bay has a paired
nydrodynamic/biogeochemical model

Predicted DIN concentrations based on transport:
August 1 2021

0.1 0.5 1 2 3 5 10 20 30 50
umol/L



History of the Nutrient Watershed Permit

e Monitoring and
Reporting
e Support for Science

(S880K/yr)

e Nutrient Reduction
via Optimization
and Upgrade Study

e Monitoring and
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e Support for Science

(S2.2M/yr)
e Nutrient Reduction

via Recycled Water _ What are our tools to

and NBS Studies

reduce nitrogen, and
what do they cost?






Treatment Levels

Level Study Ammonia TN

Eo B Optimization

Level 2* Upgrades 2mgN/L | 1TomgN/L | 1.0 mgP/L

Level 3* Upgrades 2mgN/L | 6mgN/L | 0.3 mgP/L

" Seasonal impacts considered for all three treatment levels:
- Dry Season = May 1 to September 30
- Wet Season = October 1 to April 30



Study Findings for Nitrogen Load Reduction

Total Nitrogen | Total Nitrogen| Estimated
Load Concentration| Total Capital
Reduction Cost ($2018)

0% 32 mg/I S0
$119 -
_70No°
10-20% 26 mg/I "y
60% <15 mg/I S7 Billion
80% <6 mg/I $8.5 Billion

Legend (Circle Size Increases with Cost)

. Cost for 10-20% Nutrient Reduction

. Cost for 60% Nutrient Reduction

' Cost for 80% Nutrient Reduction




Poop and pee cause algae blooms in S.F. Bay. Water
agencies will spend $11 billion to fix the problem



History of the Nutrient Watershed Permit

e Monitoring and
Reporting

e Support for Science

e Nutrient Reduction
via Optimization
and Upgrade Study

e Monitoring and
Reporting

e Support for Science

e Nutrient Reduction

via Recycled Water
and NBS Studies

e Monitoring and
Reporting

e Support for Science

e Load Limitations

e Compliance
Milestone
Reporting

e Regional Planning




Third Watershed Permit adopted July 10, 2024

* Requires 40% aggregate
dry season load reduction 50,000
Baywide
» Apportioned based on Loadof 4200
f Total 30,000
currept performance — Inorganic 50 000
load limits calculated by Nitrogen, =~
. . Dry Season, ’
multiplying effluent flow ke/day 0
by 20.5 mg/L TIN

Historic Baywide Loads, 2013-2025 Final
H".H.‘I"‘H. Effluent
Limit,

2035

2013 2015 2017 2019 2021 2023 2025 2035
Year

* 10-year compliance schedule

e Recognition that early actors, projects with multiple benefits and others will

need more time




Cost estimates for regional nutrient reduction
from 15t Watershed Permit

Strategy Total N Load |Total Present Value for Total
Reduction N Load Reduction to the
to the Bay Bay ($ Mil in 2023)

Optimization 7% $200 M

Sidestream 0

Treatment L2t S50

Upgrade Level 2 0

(15 mg N/L) 57% $10.8B

Upgrade Level 3 820/, $13.0 B

(6 mg N/L)




Regional Planning Study will tell the story of
nutrient reduction planning to inform permit
negotiations and fundraising




Coda: The San Francisco Bay Regional Monitoring
Program (RMP) is an entity that has led
collaborative science since the 1990s




Dischargers have historically provided most
RMP funding

FY 25 DISCHARGERS - $4,731,013 USEPA - $3,530,000
Dredgers,
Indust $779,204 ,
ndustry, 17%
$492,354 ’ POTWS,
10% $2,310,527,
49%
Stormwater,
$1,148,928,
24%
New USEPA

Program office has
provided significant
Funding in lieu of individual matching funding
monitoring in permits since 2024




Avoided annual costs from reduced monitoring/reporting

In 2021, BACWA and R2
reached agreement to
trade reduced

monitoring for S 320K/yr

in CEC studies funding

$140,000

$7,000

$12,000
$13,000

Dioxin-TEQ
PCBs (as aroclors)

® Influent Mercury
m Biosolids VOCs and BNAs

$13,000

$126,000

Effluent VOCs and BNAs
m Effluent Mercury
m Influent VOCs and BNAs
m Chronic Toxicity Screening



More info:
https://bacwa.org/nutrients-2/

[fono@bacwa.org


https://bacwa.org/
https://bacwa.org/
https://bacwa.org/
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