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SF Bay is Nutrient Enriched
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San Francisco Bay is
Resilient to Nutrients
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1. High Turbidity {<\

\/

2. Strong Tidal Mixing

3. Filter-feeding clams

But resilience is waning



Municipal Wastewater = Major Source

Bay-wide Loads
N: 50,000 kg/d

P: 5,000 kg/d

: Delta/Ag

20% Delta/Ag

15% Stormwater

Actions needed to ensure
Bay does not trend
towards impairment




Nutrient Management Strategy

¢ Water quality standard

N ber 2012 . . .
- > Nutrient numeric endpoints?

» Antidegradation

San Francisco Bay Nutrient

Management Strategy ¢ Science Strategy

» Assessment framework
» Monitoring and modeling
¢ Management options

» Grey and green alternatives
Crmm———— » Other drivers, e.g., CECs

» Multi-benefits



SF Bay Regional Monitoring Program
Since 1993

Discharger funded
~S4 million/yr

~S400,000 /yr
for nutrients

Waters
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San Francisco Bay
Nutrient Watershed Permit
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Summed 5 POTW Dissolved Inorganic N Loads

Five Largest POTWSs: DIN load vs. time
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~2% increase/yr
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Using data from NMS Loading Study (SFEI 2015), 2000-2011, combined with
new loading data (HDR 2017)



Nutrient Reduction Study Report

= Main report summarizes
study findings for all plants

= 37 individual plants
» Existing plant data
* Optimization
* Sidestream treatment
* Plant upgrades
* Emerging technologies

Bay Area Clean Water Agencies

Nutrient Reduction Study

Poteniial Nutrient Reduction

by Treatment Optimization, Sidestream
' Treatment, Treatment Upgrades, and Other
NMeans

June 22, 2018




Nutrient Load Reduction Costs
2018 dollars
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Science Focus Areas
. Nutrient Loads|Transformations

. Phytoplankton Blooms & Low DO
. HABs & Toxins
. Coastal Ocean Impacts

. Future Scenarios




San Francisco Bay
Nutrient Watershed Permit
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San Francisco Bay
Nutrient Watershed Permit
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Nature-Based Treatment and
Beneficial Reuse Opportunities
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O ship-based monitoring, with UGS | SF Bay Nutrient Management Strategy
B Mussels Observation Program O
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San Mateo
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DO, chl, OBS, Y
fDOM, salinity, T




chlorophyll
salinity
temperature
dissolved oxygen
light attenuation
suspended particles
phytoplankton
nutrients

toxins, harmful algae

)

Potential Observation Program

(

Ship, existing, USGS or DWR
Mooring, existing, SFE|
Mooring, existing, other
Mooring, proposed/new

Ship, propoied/new

Bvalve toxins:
existing, proposed nev

Unde raay measuraments,
biweekly/maonthly cruises

Lateral high-speed
mappRing




Numerical Models

Hydrodynamic model + Biogeochemical model
(Transport) (Transformations)

: - Do |
ERe ~ PHYTOPLANKTON [
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Chydrolysis . DETRITUS/
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S
Dissolved Particulate
Organic Organic Bivalves
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SINKING & RESUSPENSION

$ !
-DO [Nutrients] [ DOM_|-D0 | Pom |

Transport = advection + dispersion + mixing

Delft Flexible Mess DELWAQ

500k 3D cells (10 vertical sigma layers) ~10-15 days to run 1 yr in high resolution
Grid resolution: 2km to 20m

~10 days to run 1 year



Embayment - Based Nutrient Load
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(2024) 34 San Francisco Bay
Nutrient Watershed Permit

=09]o=)Y/0a[=Tal 8 = Current loading with some buffer

=[e[e[g=IeF- | =M = Shared responsibility <> trading
[eF-{o WeZ=To}- M * Embayment and individual plans

Bay * Trend indicators / triggers

observation Level one = enhance studies
prog ram Level two = corrective action




3rd San Francisco Bay
Nutrient Watershed Permit

Embayment " |f exceeded, compliance with

{ individual caps
aggregaie Recognition of early action(s)

[eX-To M| oI « Recognition of response plan(s)

Bay
observation
program




Keys to Success

¢ Joint fact-finding-based science strategy
¢ Multi-benefit, bang-for-buck approach
é Sustainable observation program

N—~

CALIFORNIA

WATER BOARDS

San Francisco Bay - R2

thomas.mumley@waterboards.ca.gov
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