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Climate Change

Climate Change significantly impacts 
water and wastewater and is a 
serious threat. Today we will examine 
the risks, impacts, and possible 
mitigations.
Water and Climate Change are 
inextricably linked. 
Climate Change Adaptation planning 
is needed. 



Climate Change Risk
❏ Changing precipitation patterns,

❏ Sea level rise and saltwater intrusion,

❏ Impact on Water Quality,

❏ Infrastructure Damage,

❏ Operational Disruptions,

❏ And there are many others…

❏ Climate Change Adaptation Planning is needed!
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Outline: Climate Action at Sonoma Water
1. Energy & Climate Resiliency Policy

1. Mitigation
• Energy Policy + Carbon Free Water
• Work in Progress + Future Strategies

3. Adaptation and Resiliency
• Climate Threats
• Climate Adaptation Plan
• Work in Progress + Future Strategies



Adapting/preparing for weather extremes:  

Forecast-Informed 
Reservoir Operations 

(FIRO)

A flexible water management approach that uses data 
from watershed monitoring and improved weather 

forecasting to selectively retain or release water from 
reservoirs

Forecast-Informed 
Reservoir Operations 
(FIRO)

• (WATER) Increase Operational 
Flexibility of Water Management 
Facilities

• (FLOOD) Improve Operations of 
Flood and Water Management 
Facilities



Advanced Quantitative 
Precipitation Information 
(AQPI)

• (WATER, FLOOD) Advance 
Science and Technology

A regional weather prediction system 
that uses enhanced weather radar to 

track precipitation associated with 
atmospheric rivers. 
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HETCH HETCHY 
RESERVOIR

Delivering high quality water every day

SOLAR PANELS AT SAN FRANCISCO 
AIRPORT

Generating clean energy for vital 
City services

OCEANSIDE TREATMENT PLANT
Protecting public health and 

the environment

Power SewerWater

SFPUC Core Services



SFPUC Wastewater System

3 Treatment Facilities
27 Pump Stations
1,000+ Miles of Pipes
40 Billion Gallons Treated/Year
100-Year-Old System



Some of the greatest challenges 
facing our systems are climate 
related
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Flooding
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Extreme Precipitation Modeling Study –
data needed to develop adaptation strategies



Even bigger increase for smaller storms

100-year Return 
Period
+ 22% for 24-hour 
duration+ 26% for 3-hour duratio

+ 51% for 24-hour duration

(+37% for Extreme Storms)

Changes in 5-year Return 
Period

+ 17% for 24-hour duration

+ 41% for 24-hour duration

(+37% for Extreme Storms)

2050

2100

+ 21% for 3-hour duration                 + 26% for 3-hour duration

(+ 17% for Extreme Storms)                 (+ 17% for Extreme Storms)

+ 57% for 3-hour duration                   + 67% for 3-hour duration
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Key Takeaways

Extreme storms will drop more rain in a 
shorter period

Smaller storms will increase even more than 
extreme storms

SFPUC wastewater system cannot manage 
these changes alone



Sea Level Rise



Up to 6 Feet of Water from Sea Level 
Rise by 2100



Sea Level Rise Guidance & Checklists
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Project Cost: ~$275M

• Protects critical wastewater 
infrastructure from sea level rise

• 3000 ft. buried sea wall with coastal 
multi-use trail and beach access

Buried wall

Reshaped bluff slope

Multiuse trail

New restroom

Beach access stairway

Coastal parking lot
San Francisco Zoo

Oceanside Plant

Ocean Beach Climate Change 
Adaptation Project



Port Waterfront Resilience Program



Climate Change Adaptation: Developing a Local Drought Resilient 
Water Supply and Protecting against Sea Level Rise

COLLABORATING FOR A SUSTAINABLE WATER FUTURE



Sea Level Rise and Using Treated Wastewater



DROUGHTS AND CLIMATE CHANGE

U.S. Drought Monitor -
2023



A new source of water: the long-term solution
A partnership with cities of San Jose and 
Santa Clara •Opened in early 2014

•Takes treated wastewater 
from SJ-SC Regional 
Wastewater Facility

•Provides purified water to 
enhance the quality of 
nonpotable recycled water

•Serves as a 
demonstration, research, 
and educational facility
•Hosts educational tours 
provided on-site and 
virtual 



Water Reuse

Potable Non-Potable

Enhance
d

Indirect 
Potable 
Reuse

Direct 
Potable 
Reuse 

Water Reuse & The Water Reuse Master Plan 
Ensuring Water Reliability

Potable reuse: 
recycled water 
people can drink

Non-Potable 
recycled water used 
for commercial 
agriculture, parks, 
commercial 
landscaping, etc.



South San 
Francisco Bay 
Shoreline Phase I
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● Operational Effects of Climate 
Change on Water Treatment and 
How EBMUD is Planning For It

● February 27, 2025



EBMUD Overview

Overview of EBMUD Water System
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What do  EBMUD WTPs look like? 

Walnut Creek     115 MGD

Sobrante               60 MGD USL                       60 MGD

Orinda   200 MGDLafayette              35 MGD

San Pablo         (standby)
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● High Intensity Storms – High Influent Turbidity
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Pardee After Atmospheric 
River Event February 2017

Pardee Reservoir 
Typical Conditions
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Normal 
water quality

High Turbidity –
WTP’s experience difficulties

High Turbidity resulted in 
a switch to alternative 
water supply
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Drought + Aqueduct Chlorination = More DBPs
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Mokelumne Watershed Fire Hazard

Recent Wildfires in the 
Mokelumne Watershed

Electra and Butte Fire 
(2022, 2015)  

Caldor Fire (2021)
Tamarack 
Fire (2021)

Mokelumne Watershed

• Elevated sediments and organic carbon would flow into Pardee Reservoir.
• Water would be untreatable by the District’s Inline WTPs for multiple years.



● Mokelumne Aqueducts Below Sea Level and Protected by Levees
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MOKELUMNE AQUEDUCTS

Below Sea Level

-30 -20 -10 -5

- 20 ft.

- 5 ft.

- 15 ft.
2004 Jones Tract levee failure, 
submerged aqueducts



• Water Supply Diversification
• Water Treatment Improvements
• Infrastructure Hardening
• Watershed Management
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How Are We Preparing?



● Summary of Existing WTP Process
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Treatment 
Step

Orinda Walnut 
Creek

Lafayette Sobrante USL San Pablo

Filter 
Pretreatment

Coagulation Coagulation Coagulation Coagulation Coagulation Coagulation

Flocculation Flocculation Flocculation

Sedimentation Sedimentation Sedimentation

T&O Control/ 
Oxidation

Ozone & 
Peroxide

Ozone & 
Peroxide

Filtration Dual-Media Dual-Media Dual-Media Dual-Media Dual-Media Dual-Media

Disinfection Upstream Cl2 CCB Upstream Cl2 Upstream Cl2 CCB Upstream Cl2

Post-
Treatment

Fluoridation Fluoridation Fluoridation Fluoridation Fluoridation Fluoridation

Caustic Caustic Caustic Caustic Caustic Caustic

Ammonia Ammonia Ammonia Ammonia Ammonia Ammonia

Equalization Claremont 
Tunnel Clearwell Mini

Clearwell Clearwell Clearwell Clearwell



● Drought Operations
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• Limited volume of 
supplemental water that 
can be treated at 
conventional WTPs

• Inline plants unable to 
treat supplemental water 
to District standards

• Lack of reliability for East 
of Hills System

Orinda
0 MGD Walnut Creek

80 MGD (future)

USL
45 MGD

Sobrante
45 MGD

Lafayette WTP
0 MGD

San Pablo
(standby)

Max sustainable rate of FSCC delivery to WTPs



1. Improve Reliability, Capacity and Treatment Capabilities at 
Conventional WTPs
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Upgraded and Increased Dosage 
for 120 MGD of Ozone and 

Peroxide Capacity
(USL and Sobrante WTPs) 

USL WTP Maintenance & Reliability and Chemical 
Systems Safety Improvements Project (in construction)

Sobrante WTP Reliability 
Improvements project 

(future)



● 2. Make Inline WTPs more Conventional – Pretreatment, Ozone,   
● and Post-Filter Disinfection 
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UV/CCB

UV - Disinfection

Chlorine Contact Basin - Disinfection

Orinda WTP

Orinda WTP Disinfection and Chemical Systems Safety Improvements Project 
(in construction)



● Orinda WTP Disinfection and Chemical Systems Safety Improvements 
Project - Construction
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● 2. Make Inline WTPs more Conventional – Pretreatment, Ozone,   
● and Post-Filter Disinfection 
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Ballasted 
Flocculation 

Basins

Solids 
Thickening 
Facilities

Ozone 
Treatment 
Facilities

Consolidated 
Maintenance 

Building

Electrical 
Facilities 
Building

Plantings
for Screening

Facilities Phasing 
Phase 1
Phase 2

Walnut Creek WTP Pretreatment Project
(in design – construction estimated to begin 2029)



Treatment Step Orinda Walnut Creek Lafayette Sobrante USL San Pablo

Filter 
Pretreatment

Coagulation Coagulation Coagulation Coagulation Coagulation Coagulation

Ballasted Floc Ballasted Floc Flocculation Flocculation Flocculation

Sedimentation Sedimentation Sedimentation Sedimentation Sedimentation

T&O Control/ 
Oxidation Ozone Ozone Ozone & 

Peroxide
Ozone & 
Peroxide

Filtration Dual-Media Dual-Media Dual-Media Dual-Media Dual-Media Dual-Media

Disinfection UV & 
mini CCB CCB Upstream Cl2 CCB CCB Upstream Cl2

Post-Treatment

Fluoridation Fluoridation Fluoridation Fluoridation Fluoridation Fluoridation

Caustic Caustic Caustic Caustic Caustic Caustic

Ammonia Ammonia Ammonia Ammonia Ammonia Ammonia

Equalization Claremont 
Tunnel Clearwell Mini

Clearwell Clearwell Clearwell Clearwell

All WTPs will be Conventional to deal with WQ Challenges
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BAYWORK Water Industry Summit
Breakout Discussion Two: Climate Change

❏ Introductions – 5 min.
❏ Assign roles (note-taker/presenter) – 3 min.
❏ Review assignment – 2 min.
❏ Group discussion – 20 min.
❏ ID key points to share - 5 min.
❏ Present key points to the larger group – 20 min.



Climate Change Table Assignment
Three Key Elements: Weather, Infrastructure, and Regulatory 
Each group will focus on one element to answer the following 
questions.
Answer these questions:
● What is the one thing that each agency can take on that could 

improve your agencies climate resilience?
● What tools seem most compelling to you for our industry to use 

when planning for climate change?
● How does your agency educate staff about projects or initiatives 

related to climate change?

BAYWORK Water Industry Summit



WATER INDUSTRY SUMMIT

THANK YOU!!




