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City of Santa Monica – Water Resources Division

93,000+ residents
2,700+ commercial 
customers

Drinking water and 
fire protection surface water (MWD)

groundwater (local)

9 million gallons 
of high-quality drinking 

water daily

14 million gallons 
of wastewater captured 

and delivered for treatment 

each day

77,000 gallons 
per day of recycled 

water 

4 water storage 

reservoirs

totaling 40 million gallons

Sewer collection and 
recycled water



Goals of the City’s Sustainable Water Master Plan

1%

• Long term cost benefits for rate 

payers

• Diverse, sustainable, & drought 

resilient water supply to support a 

sustainable community

• Reduction of energy footprint  to 

support carbon reduction goals 

for the City



Diversifying Local Water Supplies for a Sustainable Future

2011 20232017

Local Groundwater

Imported Water

Conservation

Alternative Water Supply

1%
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Charnock 
Well Field

Arcadia WTP

Potable Water Wastewater To City of 
Los Angeles
Hyperion

Olympic Well Field

Imported 
Water from 
MWD

One Water Approach to Maximize Local Water Resources

Recycled 
Water

SMURRF



Charnock

Arcadia WTP

Potable Water Wastewater To City of 
Los Angeles

Olympic

Component 1 – Optimal Conservation Plan

Imported 
Water from 
MWD



Charnock

Arcadia WTP

Potable Water Wastewater To City of 
Los Angeles

Olympic

Component 1 – Optimal Conservation Plan

Component 2 – Alternative Water Supply
-Stormwater + Urban Runoff @ SMURRF for Non-Potable and Potable Reuse

-Stormwater Capture + Municipal WW @SWIP for Potable Reuse

Clean Beaches 
Initiative Tank

Component 2 – Alternative Water Supply
Production Efficiency Upgrade at Arcadia

Imported 
Water from 
MWD

Non-Potable 
Use



Charnock

Arcadia WTP

Potable Water Wastewater To City of 
Los Angeles

Olympic Well Field 
Restoration

Component 2 – Alternative Water Supply
Increase Recycled Water

Recharge Local Groundwater 

Clean Beaches 
Initiative Tank

Component 2 – Alternative Water Supply
Production Efficiency Upgrade at Arcadia

Component 3 – Impaired Groundwater
Separate Pipeline + Treatment for Olympic

Component 3 – New Local Groundwater
Expansion of Arcadia WTP

Component 1 – Optimal Conservation Plan

Imported 
Water from 
MWD



Component 1 – Conservation 
Component 2 – Alternative Water Supply 
Component 3 – New Local Groundwater

Charnock

Arcadia WTP

Potable Water Wastewater To City of 
Los 
Angeles

Olympic Well Field 
Restoration

Clean Beaches 
Initiative Tank

SMURRF 
+ SWIP

Recycled 
Water



Key Projects
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Sustainable Water Infrastructure Project (SWIP)

• Element 1

• 1.5 MG Clean Beaches Tank

• SMURRF Upgrades

• Element 2

• New 1 MGD SWIP AWTF

• 30/70 Blend of Stormwater and 
Wastewater

• Element 3

• New 1.5 MG Stormwater capture 
tank
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SWIP’s Multiple Benefits
• Improves beach water quality
• Provides EWMP/MS4 compliance
• Drought resilient water supply
• Diversifies City’s water supply portfolio
• Increases recycled water production
• Augments local groundwater supply
• Creates ~1,600 AFY of local water supply for the City
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SWIP Stormwater Harvesting Tank
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SWIP Advanced Water Treatment Facility



Membrane 
Bioreactor

FREE CHLORINE 
DISINFECTION

Reverse 
Osmosis

UV/Cl2 AOPCARTRIDGE 
FILTRATION

• Source Water - Wastewater with up to 30% 

stormwater contribution when available

• Ability to meet 12-10-10 log removal for a 

Groundwater Replenishment Reuse Project 

within AWTF

• Produces up to 1,100 AFY of advanced treated 

recycled water

STORMWATER

WASTEWATER

First Potable Reuse MBR in CA



• Provides pollution control for Santa Monica Bay 

via stormwater diversion

• Produces Title 22 Groundwater Replenishment 

Reuse Project Diluent Water

• Produces up to 500 AFY of diluent water

Diluent 

water

Recycled 

WaterDAF UF UV 

Disinfection
RO

Urban 

runoff

Brackish 

GW

Cl₂ 

EQ Tank
New Addition

First Stormwater Direct Injection Project in CA



Olympic Well Field Restoration and Arcadia WTP Expansion



Key Project Elements:
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• New 3 mgd UV-AOP + GAC 

treatment system to restore 

Olympic Well Field

• Expand brackish desalter from 

10 to 13 mgd

• Increase RO recovery to ≥90%



• Increase RO system recovery to ≥90% to increase local water supply

• Side-by-side pilot testing of CCRO vs FRRO

Closed Circuit RO (CCRO) Flow Reversal RO (FRRO)Existing RO System

Is the Concentrate Worth the Squeeze?
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First Flow Reversal RO in the United States

• Stable operations at high 
recovery ≥90%

• Ability to retrofit existing RO 
skids

• Lower operation and life-
cycle cost

• Funding flexibility

• Operation flexibility

• Relatively lower risk profile



Funding Partners
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• State Water Resources Control Board: Clean Water SRF $75 million loan for SWIP

• Department of Water Resources: Water Desalination Grant Program - $10 million 

construction grant for the Production Efficiency Enhancement at Arcadia WTP

• State Water Resources Control Board: Prop 1 Stormwater Grant - $8.77 million for 

SWIP stormwater tank 

• Los Angeles County: Measure W Safe Clean Water Program - $7.5 million to support 

stormwater capture and treatment components of the SWIP.

• Metropolitan Water District of Southern California: Local Resources Program for $19.6 

million over 25 years for water produced by SWIP and the Production Efficiency 

Enhancement Project.

• Water Revenue Bond - $78 million



Project Partners
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MBR FREE CHLORINE 
DISINFECTION

RO UV/Cl2 AOPCARTRIDGE 
FILTRATION

STORMWATER

WASTEWATER

Groundwater Augmentation via 
Direct Injection at Olympic Well Field

Future Potable Reuse – Raw Water 
Augmentation?
• Pending DDW guidelines in 2023
• <10% Contribution in Raw Water to Arcadia WTP
• Additional treatment through UV/H2O2 AOP, 

GAC, and RO at Arcadia WTP
• Existing Arcadia WTP is a permitted 97-005 

multi-barrier treatment facility

Sustainable Water Infrastructure Project Arcadia Water Treatment Plant

Looking to Our Future…….Direct Potable Reuse?

B
a

c
k
w

a
s
h

F
ilte

r-to
-W

a
s
te

Greensand
Filter

Acid

Antiscalant

Ammonia

Contact Basin

Cl2

RO Skids

GAC 
Scrubber

Vent

Cl2
Ammonia
Fluoride

NaOHFrom Arcadia

Bypass

Backwash
Equalization 
Basin

Reservoir
RO Feed 

Tank

5 MG

To Sewer or 
Discharge

Backwash
Plate Settler

Washwater
Supply Tank

From 

Charnock
Air 
Stripping 
Tower

OLYMPIC 
SUB BASIN

H
Y

D
R

O
G

E
N

 
P

E
R

O
X

ID
E

UV 
REACTOR

GAC GAC



THANK YOU…


