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EXECUTIVE SUMMARY
PROJECT TITLE Santa Monica Sustainable Water Infrastructure Project - Advanced Water Treatment Facility (SWIP AWTF)

ENTRY CATEGORY G: Water Resources

The City of Santa Monica’s Sustainable Water Infrastructure 

Project (SWIP) is a key component of the City’s goal to 

maximize local water resources and reduce reliance on costly 

imported water supplies.  The SWIP consists of upgrades to 

the Santa Monica Urban Runoff Recycling Facility (SMURRF) to 

treat 0.5 MGD of dry weather urban runoff and stormwater to 

California Title 22 Groundwater Replenishment Reuse Project 

diluent water quality standards and a new 1.0 MGD Advanced 

Water Treatment Facility (AWTF) that treats a mixture of raw 

wastewater from the City’s sewer collection system, as well 

as stormwater harvested from the City’s stormwater drainage 

system for groundwater augmentation via direct injection. 

This alternative source of water diversifies and increases the 

resiliency of the City’s water supply portfolio by reducing its 

dependency on imported water. PACE is the engineer-of-

record for the AWTF treatment process as part of the Kiewit 

Progressive Design-Build-Operate Team. 

SMURRF

AWTF

PICO-KENTLER
OUTFALL

STORMWATER
HARVESTING TANK

SANTA 

MONICA 

PIER

SANTA 

MONICA 

PIER

 Sustainable production of 1,680 AFY 
       through indirect potable reuse 

 Urban location with minimal visual impact 
       through underground installation
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PROJECT DESCRIPTION
Firm’s Role in the Project

Firm’s Contribution to the Project

PACE served as the Engineer-of-Record for the design of the City’s new AWTF. PACE evaluated 

process treatments to provide a multi-barrier approach that met Title 22 requirements for 

Indirect Potable Reuse (IPR) within one facility. PACE provided construction documents that 

included detailed Engineering Plans (including mechanical, process and instrumentation, 

and electrical design), technical specifications, and design report. During the construction 

phase, PACE worked with the contractor, Kiewit, to provide shop drawing reviews, RFI 

responses and clarifications, and site inspections to ensure design intent was achieved. 

Wastewater to Potable Reuse Water within a Single Facility Many advanced treatment facilities to date are solely water 

purification facilities that take treated effluent from an existing wastewater treatment plant and then purify the water to meet potable reuse 

regulations. The City’s AWTF will be one of the first facilities that takes in raw wastewater, fully oxidizes the stream via biological treatment, 

and provides the pathogen reduction requirements within one facility. The AWTF provides this level of treatment through a multi-barrier 

approach that ensures reliable treatment.

Various Influent Water Sources The AWTF is setting a new standard for potable reuse source water since harvested stormwater and 

dry weather runoff will comprise a sizable portion of the raw water supply, which is not typically utilized for potable reuse facilities, and 

allows for the beneficial use of a valuable resource that has historically been discharged to the ocean.

Typical influent to the AWTF consists of a mixture of raw wastewater and dry weather runoff/ stormwater processed at a blend of up to 30% 

stormwater/dry weather runoff to 70% wastewater. A 1.5-million-gallon storage tank is located adjacent to the AWTF to allow harvesting 

of first flush stormwater during storm events with the flow later metered into the AWTF at a controlled rate. 

Roles of Other
Consultants &
Contractors

Owner
 City of Santa Monica Public Works - Water 
Resources and Civil Engineering Divisions

Prime/On-Site Construction Manager
Kiewit Infrastructure West Co.

Subconsultant to Kiewit/PACE’s Client 
PERC Water Corporation

Subconsultant to PACE /
Membrane Advisor
Separation Processes, Inc. (SPI)

Subconsultant to Kiewit / Site Civil 
Arcadis

Subconsultant to PERC / Architect 
Square [1] Design GroupI. Original/Unique/Innovative Application of New or 

Existing Techniques

USE OF NEW SCIENCE OR BREAKTHROUGH GENERAL ENGINEERING KNOWLEDGE A

UNIQUE APPLICATION OF DIFFERENT TECHNOLOGY, TECHNIQUE, MATERIALS OR EQUIPMENTB
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Minimal Visual Impact for Advanced Water Treatment Facility The AWTF and stormwater harvesting tank are situated in a 

highly urbanized area within a completely subterranean facility located below the parking lot of the City’s Civic Center to minimize impact 

to the surrounding community. This proof of concept for locating an entire wastewater treatment facility below ground in the middle of a 

city will redefine how the industry conceives projects and where they may be feasible. 

The AWTF consists of three levels with the following components:

Ground Level  

Public parking lot with two small 

buildings for stair/elevator access.  

Parking lot has several hatches that 

provide access for large equipment  

items while smaller equipment can  

be accessed via the elevator.

First Level Below Ground  

Serves as the mechanical treatment 

area (screens, pumps, membrane skids, 

ultraviolet disinfection reactors, chemical 

storage, and odor control system). 

Administrative area on the first level also 

provides office space, laboratory, control, 

and electrical room.

Second Level Below Ground  

Contains the process tanks, including the 

biological treatment tanks, membrane 

tanks, filtrate storage, chlorine contact 

tank, and purified water clearwell.

II. Future Value to the Engineering Profession & Public Perception

REDEFINES CURRENT ENGINEERING THINKINGA
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  Improves beach water quality through capture of first flush 
storm events
  Drought resilient water supply
  Diversifies City’s water supply portfolio

  Increases recycled water production
  Augments local groundwater supply
  Creates approximately 1,600 AFY of local water supply

  12-log Virus reduction (99.9999999999% reduction)
  10-log Giardia cysts reduction (99.99999999% reduction)

  10- log Cryptosporidium oocysts (99.99999999% reduction)

  Minimal visual impact through underground installation
  Protects the Santa Monica Bay Beaches through stormwater harvesting
  Maximize local water resources and reduce reliance on costly imported water supplies

III. Social, Economic, and Sustainable Design Considerations 

SOLUTIONS PRODUCE VALUE TO THE COMMUNITY ENVIRONMENT

ADVANCES A POSITIVE PUBLIC IMAGE OF 
ENGINEERING EXCELLENCE

A

B

Sustainable Supply of Potable Reuse Water The project will provide a drought resilient supply of purified water for groundwater 

injection, bolstering the local groundwater supply to the City.

The advanced treated recycled water produced by the AWTF will meet all of the requirements set forth by DDW for Indirect Potable Reuse to 

ensure the health and safety of the public, including pathogen microorganism control which requires:

APPROACH PROVIDES SOCIETY WITH SOCIAL, ECONOMIC OR SUSTAINABLE DEVELOPMENT BENEFITSB

SWIP’s Multiple Benefits to the Community

CONTRIBUTION TO PROJECT IMPROVES HEALTH, SAFETY OR WELFARE OF THE PUBLIC OR ENVIRONMENTC

ADDRESS VERY COMPLEX CRITERIA OR UNIQUE PROBLEMS

IV. Complexity 

A

Complex Treatment Process In Tight Site Constraints The AWTF is essentially two treatment facilities within one site: a 

wastewater treatment facility and a water purification facility. This requires several complicated systems interacting with each other, 

all within a compact space that is constrained by the above and below ground existing infrastructure that limits the size of the facility. 

Meticulous space planning was crucial to ensure each treatment process had adequate size and access. 3D modeling was used throughout 

the design process to allow operators from the Design-Build-Operate team to perform model walkthroughs. These walkthroughs informed 

the design team on potential access issues so that the design could be modified prior to completion.

Left two images show the clean process area rendered and constructed. Right two images show the MBR crane and chemical storage area rendered and constructed.
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EXTRAORDINARY PROBLEMS OF SITE, LOCATION, HAZARDOUS CONDITIONS, PROJECT REQUIREMENTSB

Designing a Safe Underground Facility The AWTF is separated into two process areas: a “dirty” area above the biological tanks 

processing wastewater and a “clean” area above the filtrate tank and purified water tank. Each area has a dedicated ventilation system that 

provides fresh air from the outside.

The dirty area pulls fresh air from above through the equipment 

space and tank headspace and discharges through an odor 

control system that scrubs the air before discharging the air 

above ground. Ventilation of the dirty area is twice the rate 

required to prevent any accumulation of potentially hazardous 

gases. The clean area has ventilation fans that push fresh air into 

the separated equipment space.

The pulling of air through the dirty space creates a slight 

vacuum while the pushing of air through the clean space creates 

a slight positive pressure. This system ensures that any possible 

leaks, whether it be in the wall or opened doors between areas 

will induce airflow from the clean area to the dirty, so that 

potentially hazardous or odorous gases cannot be discharged 

outside without first being scrubbed by the odor control system.

Dirty area above biological tanks highlighted in tan, clean area above filtrate tank  
and purified water tank highlighted in blue.

The MBR is a wastewater treatment process that has been used for several decades to produce recycled water for non-potable uses. The 

AWTF will be one of the first facilities that will claim pathogen reduction credits in the wastewater treatment process, which uses a hollow-

fiber submerged ultrafiltration membrane that separates out suspended solids from the wastewater.

Cartridge filtration is typically a requirement for RO systems to protect the integrity of the membranes. Through the careful selection of 

the cartridge filters, ones that have been approved by the Division of Drinking Water under the Surface Water Treatment Rule, the cartridge 

filters serve as the second barrier, providing pathogen reduction of both giardia and cryptosporidium.

UVAOP will use free chlorine as the oxidant in lieu of the traditional peroxide. This allows for one less chemical to be stored in the 

limited space of the facility. And since chlorine disinfection is the fifth barrier, residual chlorine concentrations from the UVAOP provides 

downstream process benefits by reducing chemical addition.

  Membrane Bioreactor (MBR)
  Cartridge filtration
  Reverse Osmosis (RO)

  Ultraviolet Advanced Oxidation Process (UVAOP)
  Chlorine disinfection

Dual Purposing Required Infrastructure The AWTF’s pathogen reduction strategy consists of a five-barrier treatment stream:

USE OF OUT OF THE ORDINARY TECHNOLOGY OR INGENUITYC

Left two images show the chemical dosing pumps and storage rendered and constructed. Right two images show the cartridge filters and RO system rendered and constructed.
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Maximizing a Reliable Local Water Resource Prevents Costly Imported Water By treating raw wastewater to potable reuse 

standards, the City has attained a drought resilient water supply that is not dependent upon imported water suppliers’ increased costs or 

loss of supply.

The SWIP AWTF was delivered as part of a Progressive-Design-Build-Operate delivery method that was constructed based on a Guaranteed 

Maximum Price (GMP) developed after 60% design was completed. After the RFP, the price of the project was $78 million and the final 

project is $96 million.

The Progressive-Design-Build-Operate delivery method of the project allowed for continuous engagement with the City throughout the 

design and construction process.

All goals were met explicitly on the project:

Generally, despite COVID, the project was completed on schedule. The project was delivered as a Progressive-Design-Build-Operate where the 

contractor, Kiewit, was involved throughout the design process. This allowed for careful planning of the schedule and allowed construction to 

begin on portions of the project prior to final completion of the design documents, saving valuable time toward the completion of the project.

The City of Santa Monica’s SWIP AWTF is a first of its kind facility that fully treats raw wastewater to advanced treated recycled water that 

meets Title 22 IPR requirements. The facility has a multi-barrier approach to ensure complete treatment is provided prior to injection into the 

groundwater aquifer. The AWTF is located in a highly urban environment and to minimize impact to the surrounding community the facility 

was located entirely below ground with only two primary access points for stairs and an elevator. The delivery method of Progressive-

Design-Build-Operate provided the City an opportunity to be involved throughout the design process while allowing the contractor to work 

closely with the designers so that construction could be completed in a timely manner. With the completion of the AWTF the City will have 

a drought resilient alternative water source that diversifies the City’s water portfolio and reduces the need for imported water. 

  A single 1.0 MGD facility capable of treating wastewater to Title 22 
Advanced Treated Recycled Water for Indirect Potable Reuse

  Completely underground facility with minimal impact to the 
surrounding community
  Stormwater harvesting tank for MS4 and EWMP compliance

RELATION OF FINAL COST TO ORIGINAL BUDGET ESTIMATE  

SOLUTION CLOSELY MEETS THE TOTAL GOALS OF OWNER/CLIENT

CLIENT’S TIME SCHEDULE MET

ECONOMICAL AND COST-EFFECTIVE SOLUTION 

SUCCESSFUL ENGAGEMENT OF OWNER/CLIENT IN OVERALL PROJECT DEVELOPMENT PROCESS  

V. Exceeding Owner/Client Needs 

B

A

C

D

E

Summary

From left to right: construction of the secondary access building at grade. Operator checkout of the MBR filtrate piping and crane.  
Field programming of the AWTF Main Control Panel. Operator discussion of the RO system startup.


