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SECURING OUR WATER FUTURE TODAY

WRD’s 60 Years of Recycled Water Programs and Beyond 

A Ripple Through Time

Los Angeles & Orange County 
WateReuse Summit – October 2024



Los Angeles County would not exist as it does today without 
supplemental water



• 43 Cities in Southern L.A. County

• 420 Square Miles

• 4 Million People

• Over 10% of California’s Population

• Second Largest Water District 
by Population in California

• Groundwater Makes up 
Nearly 50% of the Region’s 
Water Demand

• 450,000 Acre-Feet 
(150 Billion Gallons) of Useable 
Groundwater Storage

WRD is a groundwater management agency that oversees groundwater 
replenishment with local and supplemental water



1930

Rio Hondo Coastal Spreading Grounds built by LACDPW.

L.A. River concrete channelization begins at the expense 

of groundwater recharge. 

San Gabriel Coastal Spreading Grounds built by LACDPW.

1938-39

1940

WRD Service area 
population - 1,017,000.

1949

1950

WRD Service area
population ~2,000,000.

HISTORY OF RECYCLED WATER

WRD Service area 
population - 590,000.

Landmark Study "The Reclamation 
of Water form Sewage and 
Industrial Waste" was completed



The LA County Spreading Grounds allowed for groundwater replenishment

San Gabriel River and Rio 
Hondo Spreading Grounds



1953

1957

Whittier Narrows (WN) 
Dam completed.

1958

LADWP builds the Water Injection Pilot Plant 
next to the LA Hyperion WRP to produce 
reclaimed water for barrier injection.

1962-72

West Coast Basin Experimental 
Project began

(West Coast Basin Barrier).

1965

Three LA County WRPs are built to send RW 
to spreading grounds (RW Contribution 

Limit = 50%). Whittier Narrows WRP, 
Pomona WRP, and San Jose Creek WRP.

HISTORY OF RECYCLED WATER

Initial Alamitos Barrier Completed



The LA County Seawater Barrier Injection Wells protect against seawater intrusion

Freshwater Injection Wells



Since WRD’s formation, basin management has improved significantly 

 West Basin Key Well 3S/14W-22L01
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Central Basin Key Well 2S/13W-10A01
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Groundwater 
Elevations
 1930-2010

WRD Formed
(1959)

WRD Formed
(1959)



1972

1995-2006

Three Advanced Water Treatment 
Facilities are built and send water to 
the Seawater Barrier Injection Wells 

(50% limit). Edward C. Little WRF, WRD 
Leo J. Vander Lans AWTF, LASAN TITP.

2014

RWQCB increased MFSG RW contribution 
limit from 35% to 45% and increased the 

averaging period to 10 years.

2015-16

RW % increased to 100% ATW for 
all Seawater Barrier Injection Wells.

2019

ARC AWTF formally opened 
producing 10,000 AFY of AWT and 

WRD WIN Program complete.

HISTORY OF RECYCLED WATER

WRD filed a permit application with the 
RWQCB for direct injection of treated water; 

but in 1974, due to the increased costs 
needed to satisfy the CA-DHS, negotiations 

between WRD and LADWP ended.



Three Water Reclamation Plants were built and sent water to the 
spreading grounds (1962 – 1972)

Whittier Narrows WRP      Pomona WRP    San Jose Creek WRP

Spreading Grounds



WRD manages the basins through multiple roles

Replenishment Monitoring Cleanup

Water Recycling Basin Modeling Regional Watermaster



Three Advanced Water Treatment Facilities were built and sent water to 
the seawater barriers (1995 – 2006)

West Basin MWD
Edward C. Little WRF - 1995

West Coast Seawater Barrier
Injection Wells

Water Replenishment District
Leo J. Vander Lans AWTF - 2005

City of Los Angeles 
Terminal Island AWPF - 2006

Alamitos Gap Seawater Barrier
Injection Wells

Dominguez Gap Seawater Barrier
Injection Wells



For example, water from WRD’s LVL is sent to the Alamitos Barrier

LVL

LVL



WRD completed its Water Independence Now Program (WIN) in 2019

Collection of projects that offset the demand for 
imported water to replenish the Montebello Forebay 
groundwater aquifers.

BEFORE WIN AFTER WIN

1959 2004 2023



Albert Robles Center for 
Water Recycling & 
Environmental Learning

Leo J. Vander 
Lans Advanced Water 
Treatment Facility

Robert W. 
Goldsworthy
Groundwater Desalter

WRD’s Albert Robles Center purifies 
14 million gallons of water per day, 
providing a locally sustainable water supply 
for groundwater replenishment while 
bolstering drought-resiliency.

The Leo J. Vander Lans Facility purifies 
8 million gallons of water per day for use in 
coastal injection wells, preventing seawater 
intrusion and providing supplemental 
groundwater replenishment.

The Goldsworthy Desalter uses reverse 
osmosis to treat 5 million gallons per 
day of brackish (salty) groundwater that 
is trapped inland due to historical 
seawater intrusion.

ARC is the capstone project for the WIN Program 

•  Max. Plant Capacity:  14.8 MGD

•  Plant Recovery Goal:  91.9%

•  Min. Annual Production:  10,000 AFY



SJCWRP

Tertiary RW Pipeline

Montebello Forebay 
Spreading Grounds

ARC operates under 2 permits:  

1. WDR/WRR Permit – Discharges to spreading grounds

2. NPDES Permit – Discharges to San Gabriel River 

SYSTEM WATER CONVEYANCE



Project Need: Montebello Forebay Replenishment Sources

Fully Adv. Treated 
Recycled Water

10,000 AFY
75-125 mg/L TDS

Recycled Water (3o) 
50,000 AFY

 600-800 mg/L TDS

Stormwater Capture
54,000 AFY

300-500 mg/L TDS

17

Recycled Water (3o)

 Up to 61, 000 AFY

 600-800 mg/L TDS

1. Stormwater Capture
Averaging 54,000 AFY; prone to drought cycles

2. Recycled Water Contribution Limit: 45%
Tertiary recycled water for recharge is limited 
per the permit (45% over 10 years)

3. Total Organic Carbon (TOCmax ) for Recharge 
Water
TOCmax decreases (becomes more stringent) as 
tertiary recycled water recharge increases

4. ARC Product Water considered “Null” Water 
Null water is not considered/added to the 
Recycled Water Contribution calculation, 
therefore ARC product water has no limit for 
recharge (unlike tertiary recycled water)



What’s Next?

WRD Board adopts the WIN 4 ALL Program

HISTORY OF RECYCLED WATER



WRD needs to be ready for extremes of wet and dry years

Historic precipitation in 
2023 – 2024 filled the 
spreading grounds to 
capacity for monthsWY22-23 - 27.18” Precip. (172%) & 197,410 AF Stormwater (366%)

WY23-24 - 23.45” Precip. (148%) & 126,090 AF Stormwater (233%)



WIN 4 ALL will ease the strain on imported water supplies and provide resiliency for dry years

Unused Local 
Water Supplies

Available Groundwater 
Storage Space

Locally Sustainable Water 
Supply for Region

Stormwater

Recycled Water 450,000 acre-feet
(150 billion gallons)

Contaminated GW



WIN 4 ALL also includes a new groundwater desalter project



Brackish water was trapped inland after injection wells were installed

10 million gallons per day of brackish water can be 
extracted and treated using reverse osmosis



Treatment is already underway at WRD’s Goldsworthy Desalter in Torrance



SECURING OUR WATER FUTURE TODAY

Thank You!

Everett Ferguson, Senior Hydrogeologist
eferguson@wrd.org



WRF Project No. 5196 
ONE WATER PROGRAM MANAGEMENT –
A Knowledge Base and Guidance Manual

LA/OC WateReuse Summit

October 8, 2024



HDR Research Team

Julie L. Labonte, PE
Principal Investigator

Jacquelin Mutter, MBA
Co-Principal Investigator

Karen Pappas, PE
Co-Principal Investigator

Scott Aurit, PE
Co-Principal Investigator

Project Partners

City of Los Angeles 
Department of Water 
& Power (LADWP)

City of Los Angeles 
Sanitation & 

Environment (LASAN)

Alice Wang, PE
Project Manager



Utility Participants

Los Angeles World Airports Metropolitan Water District 

of Southern CA

City of San Diego Public 

Utilities Department

Johnson County Wastewater

Passaic Valley Sewerage 

Commission

Hampton Roads Sanitation 

District

Miami-Dade Water & Sewer 

Department

Indian River County

Aguas de Portugal 

Internacional/AdP Valor Grupo 

Aguas de Portugal

City of San Francisco Public Utilities 

Commission

Philadelphia Water 

Department

High Speed 2

Region of Peel Water 

& Wastewater



01 Defining One Water Program Management

02 Program Management Framework

03 Pure Water Southern California Case Study 
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Defining One Water 
Program Management01



Applying a One Water Lens 
to Water Reuse Programs

Applying a “One Water” Lens

Addressing today’s water 
challenges by exploring the 
interconnectivity between elements 
of the urban hydrologic cycle.

Collaborating across institutional 
boundaries to create ‘best value’ 
projects that are implementable, 
affordable, and equitable.



Cashflow Management

PgM 
Team

Supply 
Chain

Rate 
Impacts

Program Funding

Construction 
Impacts

Public Support

DEI and Community 
Benefits

Partner Agreements

Jurisdictional 
Approvals

CEQA/NEPA

Resource Agency Permits

Construction Compliance

Claims & Legal Challenges

Land Acquisition

Procurement

Source Water 
Quantity & Quality

O&M Readiness

Utility Conflicts & 
Constructability

Technology Selection

Treatment 
Redundancy

Managing & 
Integrating 
the Five (5) 

Facets of an 
Infrastructure 

Program

DPR/IPR Permits

People



One Water Program 
Management…
Efficiently plan and deliver interrelated 
water projects in an integrated and 
coordinated manner to realize an 
overarching desired outcome with greater 
execution certainty and commit to 
achieving broader business, community, 
and environmental benefits.



Framework02
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Pure Water Southern 
California Case Study03



Partnerships Agreement Case Study
Pure Water Southern California
Essential partnership between Metropolitan and LACSD 
established a MOU in 2010 to produce 150 mgd of purified 
recycled water by 2032, future proofing our regional drinking 
water supplies.

Metropolitan and LACSD at Demonstration Plant. General managers at 
demonstration plant groundbreaking event in 2017. Source: Metropolitan.

Metropolitan and LACSD Technical Staff. Located at the future 
project site during a partnership meeting. Source: Metropolitan.

Lessons Learned

Partnership Strategies and Best Practices
1. Establish Partner Champions
2. Define the Partnership and Program
3. Establish Regular Communication
4. Formalize Partnership Agreements 

✓ Leadership comes from the top. 
✓ The initial vison may not be where you end up. 
✓ Ensure appropriate staff and resources to make 

the partnership successful. 



© HDR, all rights reserved.© HDR, all rights reserved.© HDR, all rights reserved.© HDR, all rights reserved.



Singing Your Praises:
The Ripple Effect of 
Storytelling

Katie Evans, Senior Communications Strategist

WateReuse Chapter Meeting

Ripple Effect: Recycle, Recharge, Repeat

October 8, 2024



Quick Exercise

Think of a news story you’ve recently heard about.



Quick Exercise

Did anyone think of something local?



Quick Exercise

Did anyone think of something positive?



What we are up against

‣ We see between 4,000 and 10,000 
ads a day

‣ The average human attention span 
has decreased, some even say to 8 
seconds

‣ Cost of getting a consumer’s 
attention has increased seven- to 
nine- fold over the past two 
decades



Why should we care?

‣ When people understand what we are doing 
they are more likely to support us

▪ Board votes

▪ Funding agency support

▪ Elected officials’ endorsement

▪ Ratepayer approval 



The Solution:

Storytelling



Storytelling

‣Not simply the what…

‣Why?
▪ Impact 

▪Relevance

▪Meaning



Storytelling Multibenefit Projects

Benefit Beneficiary

In a way that makes sense to them!



Examples:

Storytelling Done Well



Harvest Water



Harvest Water



Harvest Water



Harvest Water



Carpinteria Advanced Purification Project



Carpinteria Advanced Purification Project



Carpinteria Advanced Purification Project



Tagline Face-off!



Hypothetical Project

‣ Current water treatment of 31 mgd

‣ Reuse capacity for 20 mgd

‣ Eliminates like amount of ocean discharge

‣ Cost in today’s dollars is upwards of $200 million
▪ Results in a cost of water lower than any imported supply over the next 40 years



Menti Poll

Visit Menti.com

Code: 9281 8356



Faceoff Opponents

Alex “the Waite is over” Waite! Joone “Captain Communications” Lopez! 

vs.



Audience: Board of Directors 

‣ Pure Water, Pure Future ‣ Recycle today to reclaim tomorrow



Audience: Active Environmental Community

‣ Pure Water, Healthy Oceans: 
A Dual Commitment

‣ Nourishing Communities, 
Protecting Oceans



Audience: Ratepayers

‣ Securing Water, Securing Futures ‣ Sustainable Water Solutions for 
Generations



Q&A



Thank you!
Katie Evans

kevans@woodardcurran.com

mailto:kevans@woodardcurran.com


Optimizing Water Reuse: Effective Management of IPR and DPR 

Operations
Nathan Boyle, PE

LA and OC WateReuse Summit 2024



2

IPR and DPR Trains – Managing Operations across traditional boundaries

ROMBR UV/AOPOzone-BAC MF Stabilization Chlorination

ROMBR UV/AOP Stabilization ChlorinationCartridge

Indirect Potable 
Reuse 

Direct Potable Reuse 
(per current regs)

Cartridge

Source 
Control

Source 
Control

Groundwater 
Replenishment

Drinking Water 
Integration



3

Asset Management

Operator Training and 
Certification

StaffingLaboratory

Risk Management

Data Management

Emergency Response 
Procedures

Management and 
StaffingRisk and Compliance

Asset Management

Maintenance

Risk Management forms the basis of Operational Management

Critical Control 
Points

COST $$



HACCP to Control Risk

4

Critical Control 
Points

Source: Reuse 15-05



Critical Control Points 

5

Removes Pathogens Removes 
Salinity, 
Pathogens, 
Chemicals

Final Disinfection

Disinfects 
(Pathogens), 
Oxidizes 
Chemicals

Critical Control 
Points

Critical Monitors tell us that the CCPs are working effectively



Example Risks in a Reuse Facility

6

Example Risks in a Reuse Facility:

• Industrial Discharger sending high chemical load to sewer

• Pathogens 

• WRF process upset/bypass

• Membrane integrity failure

• Emerging Contaminants/Pharmaceutical Products

• Power outage

• Instrument failure

• Malicious threats/cyber

• ….



Asset Management

7

• High count of critical assets

• Priority on analyzers, control systems 
and automation

• Conditions can be hard on equipment 
- Chemical addition, corrosive water

•  What spares to keep on hand?

• Maintaining quality CMMS data

• Setting a high bar : The PM / Total 
Maintenance Ratio

Asset Management



Maintenance

8

• Prioritizing key equipment

• Preventative and proactive rather than 
corrective and reactive

• Cost benefits of balancing maintenance 
intervals

• The ‘little’ things can cause big headaches

Maintenance



Laboratory

9

• Management

• High end sampling, low detections

• Coordination with online analyzer performance

• Turn around times

• Staffing

• Source to tap notifications

Laboratory



Data Coming at you – left, right and center

10

• Regulatory and compliance, performance, 
maintenance, asset, business performance

• What's critical, what's not?

• Data storage

• Data protection

• Data trending for effective and timely decisions

Data Management



Operations staff carry a heavy load

11

There is a lot to know and understand:

• Wastewater knowledge

• Water treatment knowledge

• Advanced process knowledge (MF, RO, UV AOP, 
GAC)

• Regulations, Sampling, Analysis

There are different focus areas:

• Protecting public health

• Trending, Optimizing and Improving Cost

• Maintenance

• Training

• Public Perception

There is a limited workforce. (US EPA)

Staffing



Developing a team with the right skills

12

Fundamental Understanding

Hands On Experience

Operator Training and 
Certification



Emergency Response Procedures

13

• CCP Corrective Action

• Emergency Response Procedures

• Training and Simulation

• Testing of Alarms and Actions

• SOPs

• Summary dashboard focused on CCPs

Critical 
limit 

triggered?

Notification to plant 
manager and 
supervisors

Automated shutdown of 
chloramine dosing 

system.

Review Alert response steps

Record Event
Restart process under 
Supervisor direction 

Normal 
Operations

Y

Incident Response Process:
• Verbal notification to authorities and customers
• Initial investigation and risk assessment (potential 

exposure, process failure analysis)
• Incident report
• Engagement with authorities to agree subsequent steps

Process engineer to carry out investigation 
and implement maintenance and 

corrective actions.

Continue monitoring of 
trends (including 

sampling if required)

Complete Incident Report 
(<24hrs)

-> Preliminary risk assessment

Complete Investigation 
Report (<1wk)

-> Corrective Actions

Parameter Critical limit 

Total Chlorine
24 hr moving average Cl2 > 1 mg/L from setpoint

Repairs 
Successful

?

Water 
Quality  
Failure?

Y

N

N

Y

N

Emergency Response 
Procedures



Importance of Collaboration for IPR and DPR

14

• Mindset of flow regimes Wastewater vs Drinking water
• Flow in (Wastewater)
• Product (Water)

• Water Quality and adjustments have follow on affects

• Source Control

• Selection of processes that work complementary

• Training and Understanding

• Communication



Nathan Boyle, PE

Hazen and Sawyer

nboyle@hazenandsawyer.com

Thankyou

15



Transforming Southern 
California’s Water Future
WateReuse LA/OC Chapter Summit
October 8, 2024

Surendra Thakral, PE, BCEE
Chelsea Jiang, PE



Transforming Southern California’s Water Future

Pure Water Southern California
Metropolitan Water District / LACSD

• Development of pure water for IPR and 
DPR purposes

• 150 mgd AWT facility at A.K. Warren 
Water Resources Center

• Upgrade and improvement at Warren 
Facility for MBR/Pretreatment

• Conveyance pipelines 
• Applying for grant/loan funding 

opportunities
• Implementation by conventional and 

PDB modes of delivery

AECOM and B&C Joint Venture for 
Program Management

Hyperion Resilient Source 
Water for PWLA - Grassroot 
Upgrades and Improvements
LASAN
“Reliable and resilient for pure water – 
Dr. Huub Cox, LASAN”

• Hyperion WRP Resiliency and 
Vulnerability Mitigation Plan

• Acute toxicity and ammonia work 
plan, ocean outfall and effluent pump 
station evaluation. 

• Critical review of Ozone/BAC 
performance and benefits

AECOM Leading Several LABOE and 
LASAN Task Orders

East County AWP
East County JPA

• One of the largest PDB projects 
involving AWT and potable reuse

• Likely to be one of the first surface 
water augmentation project in 
operation

• AWT facilities, pump stations, 
transmission mains

• Maximizing water recovery (95%) with 
primary and secondary RO

AECOM and W. M. Lyles Joint Venture



Ozone/BAC Design and Construction 
Guidelines for Direct Potable Reuse



California DPR Treatment Train

Membrane 
Bioreactor

Reverse 
Osmosis

Advanced 
Oxidation

Free 
Chlorine

Membrane 
Filtration

Ozone BAC  
Filtration

Reverse Osmosis
Concentrate

DPR with 
Ozone/BAC 
upstream of 

RO DPR

*Included in the California DPR Regulations

Addition of Ozone/BAC to California IPR Treatment Train for DPR



Reverse Osmosis Concentrate

Ozone/BAC Treatment Processes Overview

Reverse 
Osmosis

Advanced 
Oxidation

Free 
Chlorine

Membrane 
Filtration

Ozone BAC  
Filtration

Ozonation
Oxidation of refractory organic chemicals to biodegradable 
chemicals

Treatment Mechanisms: Direct Ozone Molecular Oxidation and 
Hydroxyl Radical Advanced Oxidation Process (AOP, more 
pronounced with addition of peroxide)

Biologically Activated Carbon (BAC)
Biodegradation of organic chemicals. Limited adsorption of 
certain organics and heavy metals.

Treatment Mechanisms: Adsorption and Biodegradation (Mainly 
available only during conversion of GAC to BAC)

• Granular Activated Carbon (GAC) is used as filter media. Media replaced 
every 5-7 years 

Membrane 
Bioreactor



Ozone/BAC – A Proven Advanced Water Treatment Technology

Has been utilized in potable reuse applications 
in the US since 1985:
– Fred Hervey Water Reclamation Plant, El 

Paso, TX
– Gwinnett County DWR, GA

Facility Name

Year of Ozone-
Biofiltration 

Commissionin
g 

Location Upstream Treatment Steps Prior 
to Ozone-Biofiltration

Fred Hervey Water 
Reclamation Facility 1985 El Paso, Texas Secondary treatment with PAC, 

lime coagulation, and sand filtration

Goreangab Water 
Reclamation Plant 2002 Windhoek, 

Namibia

Secondary treatment, pre-
ozonation, PAC, chemical 
precipitation, DAF, dual media 
filtration, ozonation, BAC, GAC, UF, 
disinfection, and stabilization

F. Wayne Hill Water 
Resources Center 1999 Gwinnett 

County, Georgia
Secondary treatment, coagulation, 
and membrane filtration

San Diego Pure Water 
Demonstration 
Facility

2011 San Diego, 
California Secondary treatment

Eastern Treatment 
Plant 2013 Melbourne, 

Australia Secondary treatment

Hamby Water 
Reclamation Facility 2015 Abilene, Texas Membrane bioreactor (MBR)

Cabezon Water 
Reclamation Facility 2017 Rio Rancho, 

New Mexico Membrane bioreactor (MBR)

Neugut WWTP 2018 Dübendorf, 
Switzerland Secondary treatment

HRSD SWIFT 
Research Center 2018 Suffolk, Virginia Secondary treatment

Ozone/BAC-based AWT is being 
planned/designed/constructed in the US:
– As the main treatment strategy in projects 

such as HRSD and OneWater Nevada 
projects

Hampton Roads Sanitation DistrictOneWater Nevada Program



Ozone Oxidation
Purpose
Oxidation of bulk organics, CECs and pathogen reduction 

Ozonation Mechanisms
– Conventional Ozonation (No hydrogen peroxide addition):

• Direct Molecular Ozone Oxidation 
• Hydroxyl radicals (•OH) are generated to a lower extent.

– Ozonation with peroxide addition:
• Hydroxyl radicals (•OH) facilitated oxidation becomes the dominant mechanism. 
• However, lower ozone residual results in less contact time.  
• Ozone/Peroxide application:

• For 1,4 dioxane removal 
• For bromate mitigation 



Ozone Dose

– Specific ozone dose – Transferred Ozone : 
[TOC +Nitrite]

Ozone:[TOC +NO2-]
(Typical range for CEC 

oxidation)

Reference

0.6 – 0.9 (WRF 4832 report, 2022)
(WRF 4776 report, 2022)

> 1 (California DPR 
Regulations)

– DPR regulations require an Ozone to TOC 
ratio greater than 1

– Ozone dose to be optimized based on site-
specific factors during pilot testing.



Ozone Disinfection

– Currently being determined based on EPA CT table

– Highly effective for inactivating Virus and Giardia

– Requires higher CT values for Cryptosporidium 
inactivation

– Other considerations
• Temperature impacts
• Ozone with peroxide requires a non-CT disinfection 

framework

          

MS2 Bacteriophage (Virus Surrogate) 
Inactivation across OzonationV

G

C

Sundaram et al. 2014, Water 
Environment Research

Code of Federal Regulations, 40 CFR 141.720. (2006)

Code of Federal Regulations, 40 CFR 141.720. (2006)

CT Values



• Assessment of Influent Water Characteristics
• Ozone Contact Time and Contactor Design
• Ozone Byproducts and Mitigation Strategies
• Online Monitoring and Critical Control Points 
• Equipment Selection and Sizing Considerations
• Off-Gas Collection and Destruction
• System Redundancy

Other Key Topics for Ozonation



Reverse Osmosis Concentrate

Ozone/BAC Treatment Processes Overview

Reverse 
Osmosis

Advanced 
Oxidation

Free 
Chlorine

Membrane 
Filtration

Ozone BAC  
Filtration

Ozonation
Oxidation of refractory organic chemicals to biodegradable 
chemicals

Treatment Mechanisms: Direct Ozone Molecular Oxidation and 
Hydroxyl Radical Advanced Oxidation Process (AOP, more 
pronounced with addition of peroxide)

Membrane 
Bioreactor



Reverse Osmosis Concentrate

Ozone/BAC Treatment Processes Overview

Reverse 
Osmosis

Advanced 
Oxidation

Free 
Chlorine

Membrane 
Filtration

Ozone BAC  
Filtration

Ozonation
Oxidation of refractory organic chemicals to biodegradable 
chemicals

Treatment Mechanisms: Direct Ozone Molecular Oxidation and 
Hydroxyl Radical Advanced Oxidation Process (AOP, more 
pronounced with addition of peroxide)

Biologically Activated Carbon (BAC)
Biodegradation of organic chemicals. Limited adsorption of 
certain organics and heavy metals.
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• Granular Activated Carbon (GAC) is used as filter media. Media replaced 
every 5-7 years 

Membrane 
Bioreactor



– Chemical Control:
• Removal of low molecular weight compounds and other biodegradable 

organics.

– Potential Pathogen Control:
• Additional testing and validation are necessary to demonstrate pathogen log 

reduction values (LRVs) in BAC

Purpose of BAC/BACF



BAC Empty Bed Contact Time (EBCT)
EBCT Conditions Reference 

≥ 15 minutes Different EBCT may be used if at 
least 1-log reduction for indicators 
(formaldehyde and acetone) is 
demonstrated.

California DPR Regulations

10 minutes
- 20 minutes 

Ozone-BACF is being utilized as a 
pretreatment of RO

Ozone-BACF is the primary barrier 
for CECs

Ozone-Biofiltration Design and 
Operational Considerations for Potable 
Reuse Projects (Sundaram, 2018)



BACF Start-up/Acclimation 
 

Sundaram et al. 2014, Water 
Environment Research

–  The acclimation period for BAC with fresh GAC is typically around three – six 
months for transitioning from adsorption to biodegradation as the dominant 
removal mechanism:

• Transition period: Adsorbable CECs such as PFAS are removed based on available GAC 
adsorption capacity. 

• Steady-state operation: Biological treatment is effective for the removal of NDMA and 
aldehydes

[Steady-state]



• Assessment of Influent Water Characteristics
• Media selection
• Filter Configuration
• Backwash Regime and Headloss
• Online monitoring and Critical Control Points
• Equipment Selection and Sizing Considerations 
• Redundancy

Other Key Topics for BAC



Thank you.
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KEY POINTS
1.LAGWR One of the Largest 

Projects in the State

2. Breaking Ground this 
November 2024

3. New Sustainable & Climate 
Resilient Water Supply

4. DWP & LASAN Partnership
Mayor Bass – Highlighting GWR (Dec. 2023)

LAGWR - What’s the Big Deal? 
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Why Does This Matter? 

Los Angeles Aqueduct
      Supply reduction due to Owens Lake 

dust mitigation

Climate Change

Colorado River Aqueduct

Local Groundwater
Contamination  in the San Fernando Basin  

Seismic Risk to
 Imported Supplies
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What Are We Doing to Address Challenges?
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Donald C. Tillman 
Water Reclamation 
Plant

Existing 54-in Recycled Water Line

Water Purification Concept

Hansen 
Spreading 
Grounds

Spreading Grounds Concept

What  is  LAGWR??? 
1. LAGWR Increases Sustainability of Our 

Water Supply

2. LAGWR Project Objectives:

✓New Water Supply - 250,000 Angeleno’s

✓Replenish the San Fernando Groundwater 
Basin with Purified Recycled Water

3. Investment of $740M in Next 4 Years & 
$398M Secured

4. Start Construction in 2024 & Complete 
in 2027

5. Balance Water Supply with 
Environmental & Recreation
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https://jacobs.reviewstudio.com/cube/614184063/file/7300308
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▪ Total Capital Cost: $740M 

▪ Funding Secured: $398M
• WIFIA - $224M Loan 

• SWRCB - $5M Grant

• MWD LRP - $139M Grant

• Bureau of Rec. - $30M Grant

▪ California Water Board

GWR awarded $30M Title XVI Bureau of Reclamation Grant (May 2024)

SIGNIFICANT SUPPORT FOR LAGWR
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Scope of GWR – Major Improvements

EQ 
Tank

AWPF

EQ Tank, 
AWPF

Electrical, Maintenance, and 
Warehouse Facilities

ADVANCED TREATMENT FACILITY & LEARNING CENTER

EQUILIZATION TANKS (8 MG STORAGE)
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FINAL POINTS
1. Milestone Achievement for 

LADWP

2. Groundbreaking Ceremony 
in November 2024

3. Complete by 2027

4. Celebrate!!!
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QUESTIONS
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