
THANK YOU FOR JOINING US

WateReuse Orange County
Chapter Meeting 

WILL BEGIN SHORTLY



Agenda 
Call to order – 12:00 PM

Welcome: Scott Lynch, Chapter Vice President

Presentations
—Inland Empire Brine Line and SAWPA Update

• Jeff Mosher, General Manager, Santa Ana Watershed Project Authority (SAWPA)
—The Headworks DPR Demonstration Project: Implementing DPR for the City of LA

• Erik Avila, EIT, Los Angeles Department of Water and Power
• Erica Wolski, P.E., Woodard & Curran
• Greg Wetterau, P.E., CDM Smith

Standing Items
—Regulatory Updates: DDW/OCHCA
—Legislative and Regulatory Matters
—State Section Update: Joone Lopez, MNWD
—Potential Funding for Projects

Conferences/Webcasts

Chapter Officer Elections

Roundtable (using “Raise Hand” feature to be called on)

Adjournment



Q&A

Have a question?

Select the “Raise Hand” button or 
select *6 on your telephone. 

We will get to your questions after each presenter. 
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Inland Empire Brine Line and 
SAWPA Update

Jeff Mosher

General Manager:

Santa Ana Watershed Project Authority  

WateReuse California Orange County Chapter

December 16, 2021
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SAWPA: Joint Powers Authority with five Member Agencies 

• 97 Water-related Agencies

• 4 Counties

• 63 Cities

• State, environmental, and 

regulatory agencies

• Federal agencies

• Other special districts

• Special interest groups

Stakeholders:

5



SAWPA Key Staff
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General Manager

Mark Norton
Planning Manager

Rick Whetsel 
Sr. Watershed Manager

Ian Achimore 

Sr. Watershed Manager

David Ruhl
Engineering and Operations 

Manager

Lucas Gilbert

Pretreatment Manager 

and Staff

VACANT

Operations Manager 

and BL Operators

SAWPA 
Commission



Roundtables

OWOW

Brine Line

• Export of salt from the watershed

• Achieve a salt balance

• Supports the economy

• Supports Integrated Regional Water Management (IRWM)

• Brings together stakeholders

• Work collaboratively 

• Find solutions to the water resource challenges

• Forums for agencies and organizations 

• Address problems through planning and innovation

• SAWPA serves as the administrator/facilitator

Achieving SAWPA’s Vision
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Inland Empire Brine Line
(SAWPA contact: David Ruhl) 



Inland Empire 
Brine Line

• 93 miles

• ~12 MGD (30 MGD capacity)

• Removes ~500,000 lbs of 
salt per day

• Direct dischargers (31) 

• Indirect (trucked disposal)

• Brine and high saline 
wastewater

▪ Desalters

▪ Industry/Commercial

• OC San – Partner

▪ Conveyance, treatment, and 
ocean discharge



Benefits of Brine Line

• Purpose

▪ Provide public agencies and commercial industries with a cost-effective salinity 
management option for current and future projects

▪ Allows for salt removal from the watershed

▪ Help achieve long-term, watershed-wide salinity balance

• WWTP Benefits

▪ Disposal of emergency discharges from local WWTPs

• Water Supply Benefits

▪ Supports the use of groundwater desalters (brine disposal)

▪ Protects Santa Ana River and groundwater basins

• Recycled Water Benefits

▪ Keeps industrial effluent with high salinity out of collection systems 

▪ Maximum Benefit programs support recycled water projects
10



List of Desalters

Desalter (Owner/Operator)

• Arlington (WMWD)

• Chino I  (CDA / IEUA)

• Chino II (CDA / JCSD)

• Menifee (EMWD)

• Perris (EMWD)

• Perris II (New) (EMWD)

• Temescal (Corona)
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Desalters 
(brine discharges)



Direct Connection Dischargers (Industrial)

• Mission Linen Supply

• OLS Energy

• Repet, Inc.

• Del Real, LLC

• Magnolia Foods, LLC

• Metal Container Corporation

• SCE Mira Loma Peaker Plant

• City of Colton – Aqua Mansa Power Plant

• Mountainview Generating Station

• Rialto Bioenergy Facility, LLC

• Aramark Uniform & Career Apparel, LLC

• Dart Container Corporation

• Frutarom USA, Inc.

• Wellington Foods, Inc.
12

• Industries with:

▪ Large Water Softeners

▪ Large Cooling Towers

▪ Large Boilers

▪ Ultra-pure water



4 Brine Collection 
Stations
▪ Angelica

▪ Corona Regional Medical Center

▪ C.C. Graber Company

▪ Decra Roofing

▪ Indian Oaks Campground, LLC

▪ Infineon Technologies

▪ Eastside Water Treatment Plant

▪ La Sierra University

▪ Loma Linda University Power Plant

▪ Loma Linda VA Medical Center

▪ Niagra Bottling, LLC

▪ Prudential Overall Supply

▪ Qualified Mobile, Inc.

▪ Rayne Water Conditioning

▪ San Antonia Regional Hospital

▪ Saratoga Foods, Inc.

▪ Sierra Aluminum Company
13



Wastewater RO Concentrate Dischargers

• Yucaipa Valley Water District 
Henry Wochholz Regional 
Water Recycling Facility

• City of Beaumont Wastewater 
Treatment Plant
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Yucaipa Valley Water District (courtesy of YVWD)
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City of Beaumont WWTP (courtesy of City of Beaumont)
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WWTP RO required for Salt Management (source: YVWD and Beaumont)

Santa Ana River Basin Plan (Santa Ana RWQCB)

Basin Plan Amendment (RB-2004-0001) creating “Maximum Benefit” 
program for TDS management (groundwater basins) and water reuse

To accommodate recycled water projects, alternative water quality 
(Max Benefit) objectives were established for groundwater basins

In return, commitments for salt removals were made to ensure 
beneficial uses of groundwater basins 

Max benefit requirements includes WWTP water quality standards for 
recycled water and effluent to Santa Ana River and tributaries
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Overview of Brine Line Costs
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• Costs of disposal based on:

▪ Volume discharged

▪ Pounds of BOD

▪ Pounds TSS

▪ Fixed capacity charges

▪ Type of connection (direct or 
indirect)

▪ But not TDS!

• Direct discharger brine (industrial)

▪ $184 per 100,000 gallons* (25 mg/L BOD 
and 25 mg/L TSS) 

• Desalter brine

▪ $170 per 100,000 gal* (5 BOD and 5 TSS)

• POTW RO concentrate 

▪ $176 per / 100,000 gal* (15 BOD 10 TSS)

• Indirect cost for brine disposal:

▪ $0.016 per gallon or $80 for a 5,000 gal 
truck* (<100 BOD and <100 TSS).  

▪ Does not include hauling costs.

* Plus SAWPA Member Agency administrative cost (if applicable)
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Brine Line – Current Activities



Brine Line Master Plan

• Long-term planning document that addresses facility needs

▪ Manage and implement the growth and expansion to best serve the watershed and our 

Member Agencies and current and future BL dischargers

• Benefits

▪ Consistency in decision making

▪ Ability to make informed decisions

▪ Focus resources and prioritize projects

▪ Promote economic development

▪ Maintain System Reliability

▪ Accommodate future growth

▪ Meet future regulatory requirements

• Scope under development 

▪ RFP expected 1st Quarter 2022
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Brine Line O&M Activities
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• Pipeline inspection (CCTV)

• Maintenance access structure 
inspections

• Line cleaning

• Valve exercising

Maintenance access structure 
inspections and repairs

Right of way maintenance - PradoCoordination with other Agency 
contractor’s working near Brine Line

• Air vacuum valve maintenance

• USA DigAlert markings

• Contractor coordination, 

• Meter readings

• Meter maintenance



Brine Line PFAS Monitoring

• Six samples planned (Monthly: July-Dec)

• Results for first 3 months (38 total PFAS parameters analyzed) 

▪ 11 – 13 above reporting limit

▪ 25 – 27 below reporting limit and/or non-detect

• Results for PFOA and PFOS (range of first 3 samples)
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Parameter Result Units

Perfluorooctanoic Acid (PFOA) 89 – 130 ng/L

Perfluorooctanesulfonic Acid (PFOS) 97 – 150 ng/L
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Other SAWPA Activities
(SAWPA Contact: Mark Norton)



Prop 1 Round 2 Integrated Regional Water Management (IRWM) 

Schedule:

Total = $27,058,572

$1,352,929 

$7,175,543 

$12,372,943 

$2,062,157 

$4,095,000 

Round 2 Amounts By Category

Grant Admin North Orange County*

Upper Watershed Watershed Wide

DAC Implementation

DWR Releases Final 
R2 Grant Guidelines 
and PSP (Dec 2021)

OWOW Steering 
Committee Approves 

R2 Projects (Aug 2022)

R2 Application 
Submittal to DWR 

(Sept 2022)

SAWPA finalizes grant 
agreement for R2 

(2023)



Basin Monitoring Program Task Force (TDS and Nitrate)

• SAR Wasteload Allocation

▪ Confirm compliance of river 
discharges with ground 
water quality objectives 

• Basin Plan Amendment 
reflecting Wasteload Allocation

• Regional Board passed in 
Dec. 2021)

• For FY 21-22: 

▪ Ensure compliance with Salt 
Nutrient Management Plans

25
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Emerging Constituents (EC) Program Task Force

• Background

• Complies with Regional Board Resolution for 
Imported Water Recharge

• Voluntary Annual Sampling reports

• Current activities

• 2019 Sampling Study

• Report was shared with the Regional Board 

• Quarterly meetings  

• Annual EC and PFAS data compilation report 
(Spring 2022) using data from available 
sources



SAWPA Weather Modification Pilot Program: Cloud Seeding



Weather Modification Pilot Program Status

SAWPA Feasibility Study: Ground Based Seeding 
Dispersion Model

• Underway:

▪ CEQA

▪ Ground-based site selection

• Outreach to stakeholders and 
the public

• Prop 1 Round 2 

▪ Proposal for funding 

• Pilot Program

▪ Commence 2022-2023



Thank you!

Jeff Mosher
jmosher@sawpa.org

29

mailto:jmosher@sawpa.org


The Headworks DPR 

Demonstration Project: 

Implementing DPR in the 

City of LA

Erik Avila - LADWP

Greg Wetterau – CDM Smith

Orange County WateReuse 

Chapter Meeting

Thursday, December 16, 2021



AGENDA

• LA Water System Background

• Project Background

• Treatment Approach

• Pathogen Removal

• Chemical Removal

• Project Schedule and Summary



Background



LADWP Potable Water System Overview

159 Billion Gallons of Water 
Annually

435 million gallons per 
day (GPD)

7,336 miles of Distribution 
Mains and Trunk Lines

Over 730,000 active water 
service connections



LADWP Recycled Water System Overview

Headworks 
DPR ProjectExtensive history of 

water reuse

Over 67 miles of purple 
pipeline installed

4 Service Areas (Valley, 
Metro, Westside, Harbor)

10,000 AFY Delivered 



LA’s Path to Reuse

▪ Irrigation

▪ Industrial Uses

▪ Environmental

▪ Terminal Island

▪ Donald C. Tillman

▪ Operation NEXT

▪ Headworks DPR

▪ Operation NEXT

Non-Potable Reuse Indirect Potable Reuse Direct Potable Reuse



• 1 MGD DPR Facility

• Learning Center

• Phased Approach

Headworks Project Overview



Headworks Demonstration Facility Location
Ventura Freeway (134)

Forest Lawn Drive

5

1. Proposed DPR Demonstration Facility

2. Proposed Learning Center

3. West Headworks Reservoir

4. East Headworks Reservoir

5. Proposed Water Quality Lab

3 4

1

2



Ventura Freeway (134)

Mt. Sinai Memorial Park

Envisioned Development

Proposed 
Water Quality 

Laboratory

Headworks
West Reservoir

Proposed 
Headworks 

DPR
Demo Facility

Headworks
East Reservoir



Phase 1 – Demonstration Facility (1 MGD)

Phase 2 – Initial DPR Operation (1 MGD)

LAG WRP Advanced Water 

Purification Facility
LA River

Sewershed

Advanced Water 

Purification Facility

LAG WRP

Drinking Water 

Distribution System

Sewershed

Headworks 

Reservoirs

Project Phases



• Establish LADWP’s DPR program

• Provide operator training 

• Public and regulatory engagement

• Demonstrate integrity monitoring for critical control points

• Optimize unit processes for Phase 2 operation

Goals of Demonstration



Treatment Approach



Demonstration Facility Treatment Approach

• Concurrent operation with 3 process trains

RO UV/AOPMF

GAC

Air Stripping

Ozone Biofiltration

RO UV/AOPMF Train 1a Product

Free Cl2

Free Cl2

Free Cl2

Train 1b Product

Train 2 Product



RO UV/AOPMF

GAC

Air Stripping

Ozone Biofiltration

RO UV/AOPMF Train 1a Product

Free Cl2

Free Cl2

Free Cl2

Train 1b Product

Train 2 Product

Demonstration Facility Treatment Approach

• Concurrent operation with 3 process trains
– Train 2 based on core processes in DDW Draft DPR Regulations

RO UV/AOPOzone Biofiltration



Demonstration Facility Treatment Approach

• Concurrent operation with 3 process trains
– Train 2 based on core processes in DDW Draft DPR Regulations

– Testing will confirm equivalency of alternative trains

RO UV/AOPMF

GAC

Air Stripping

Ozone Biofiltration

RO UV/AOPMF Train 1a Product

Free Cl2

Free Cl2

Free Cl2

Train 1b Product

Train 2 Product



Pathogen Removal



Train 2 Pathogen Removal

• Achieves 20-14-15 with minimum 4 barriers
for each pathogen

• Credits per process similar to existing 
full-scale plants

RO UV/AOPMF

GAC

Air Stripping

Ozone Biofiltration

RO UV/AOPMF

Core Treatment

Train 1a Product

Free Cl2

Free Cl2

Free Cl2

Train 1b Product

Train 2 Product

Process Virus Crypto

Ozone 6 1

MF 0 4

Cartridge Filters 0 2

RO 2 2

UV 6 6

Free Chlorine 6 0

Total 20 15



RO UV/AOPMF

GAC

Air Stripping

Ozone Biofiltration

RO UV/AOPMF

Core Treatment

Train 1a Product

Free Cl2

Free Cl2

Free Cl2

Train 1b Product

Train 2 Product

Train 1 Pathogen Removal

• Requires enhanced credits for MF and 
RO to achieve 20-14-15

• Cartridge filters provide 4th

Crypto barrier

Process Virus Crypto

MF + Cl2 5 5

Cartridge Filters 0 2

RO 3 3

UV 6 6

Free Chlorine 6 0

Total 20 16



Pathogen Removal for MF

• Giardia/Crypto confirmed using daily PDT and continuous turbidity, targeting 5-log

• qPCR evaluated for virus reduction 
– Directly measure viruses in raw WW and MF permeate daily, seeking credit for 

combined processes rather than single unit process

– Targeting ND values for 5-log virus credit

– Somatic coliphage or norovirus being considered

109 virus/L
Max in raw WW

Confirm < 1 virus/mL (103/L)
Equivalent to 6-log reduction

Cl2

MF

NTU

QPCR

QPCR Total 
Cl2

PDT



Chemical Removal



Chemical Removal - RO

• > 99% reduction of bulk organic chemicals

• Comply with DPR requirements for TOC
– Maintain TOC < 0.5 mg/L at all times

– 95% of samples < 0.25 mg/L

– Evaluate integrity (vessel probing) if > 0.15 mg/L

RO

TOCTOC



Chemical Removal - AOP
• Continuous monitoring of pH, free Cl2, and UVT upstream of UV

• Spiking study to demonstrate 0.5-log reduction of 1,4-dioxane and develop 
correlation of UV-chlorine dose product

• Online bioassay of product using MicroLAN iTOX, serving as additional 
confirmation for toxicity spikes

UV/AOP

ToxpH

CL2

UVT

Cl2

Power



Chemical Removal – Supplemental Process

• O3-BAF will monitor TOC and turbidity

• GAC and Air stripping monitor TOC and toxicity. 
– Air stripping also monitors pH

GAC

Air Stripping
Ozone Biofiltration

TOCTOC

NTU

TOC

Tox

TOC

Tox

pH



Blending Provides Final Barrier to Chemical Spikes

Demand Scenario
Blending Ratio (Total Flow 

to Purified Water Flow)

Typical Summer Day 83:1

Typical Winter Day 70:1

Winter Flow Scenario
Duration of Off Spec Pulse, 

Δt (hour) 

In-Tank
Dilution Factor

(tr / f * Δt)

1 601:1

2 300:1

4 150:1

8 75:1

12 50:1

16 38:1

24 25:1

35:1 25:1

95:1

24 Hour Pulse – Typical Winter

Overall 
Dilution

35:1



Chemical Spiking

• Focus on low MW organic 
compounds that are also 
poorly biodegraded

• Target compounds with 
lower KOH* than 1,4-
dioxane

• Evaluate 2-3 compounds in 
addition to formaldehyde 
and 1,4-dioxane

Chemical
Regulatory 
Limit (ug/L)

Molecular 
Weight 
(Dalton)

Hydroxyl 
Radical Rate 

(Log KOH*) 

Hydro-
phobicity
(Log KOW)

Henry’s Law 
Coefficient

Hc
(atm-L/mol)

Formaldehyde 100* 30 9.30 0.35 0.0003

1,4-dioxane 1* 88 9.37 -0.27 0.0048

Acetone N/A 58 7.99 -0.24 0.035

Acetonitrile 0.059** 41 6.54 -0.34 0.0345

Benzene 1 78 9.89 2.1 5.6

Chloroform 80 119 7.15 2.0 3.7

MTBE 13 88 9.17 0.94 0.59

Removal 
w/ RO

Removal 
w/ GAC

Removal 
w/ AOP

Removal 
w/ AS

* Notification level
** Priority pollutant



Testing with DBP Related Compounds

• Looking at formation of 
byproducts in process 
trains

• Key question: 
– Is it better for form DBPs/OPs 

before RO than in UV/AOP?

Chemical
Molecular 

Weight 
(Dalton)

Hydroxyl 
Radical Rate 

(Log KOH*) 

Hydro-
phobicity
(Log KOW)

Henry’s Law 
Coefficient

Hc
(atm-L/mol)

Formaldehyde 30 9.30 0.35 0.0003

Chloroform 119 7.15 2.0 3.7

NDMA 153 9.10 -0.38 0.0365

Dimethylamine 45 10.69 -0.38 0.018

Bromide 80 N/A N/A N/A

Chromium-3 52 N/A N/A N/A



Project Schedule



Planning

Design

Bid and Award

Construction

Phase 1 Operation

Phase 2 Operation

West Reservoir

Restoration Project

Water Quality Lab

 2015  2016  2017  2018  2019  2020  2021  2022  2023  2024  2025  2026  2027  2028  2029  2030  2031  2032  2033

Headworks DPR Demo Project  
57

Project Schedule



Summary

▪ Multi-phase Approach

▪ Outreach Opportunities

▪ Testing Platform

First Step in Developing 

LADWP’s DPR Program



Thank You



Standing Items

State Section Update
—Joone Lopez (MNWD)

Regulatory Updates
—DDW
—OCHCA

Legislative and Regulatory Matters

Potential Funding for Projects



Legislative/Regulatory Update





WateReuse Leg/Reg committee mtg on Friday Dec. 17

WateReuse Leg/Reg committee mtg on Friday Dec. 17
• WateReuse’s recycled water funding budget strategy for 2022-23, which 

includes increasing recycled water funding and decoupling it from 
groundwater cleanup funds. The committee will also discuss creating a new 
large project funding category and the January budget release.

• The final indoor residential water use standard and AB 1434 (Friedman), 
which also deals with indoor water use will be discussed. AB 1434 is currently 
in the Appropriations committee and there are efforts to hold or come up 
with alternatives to the bill by organizations, such as ACWA.

• Discuss a concept for expanding the potable reuse bonus incentive to 15%.

• Status of AB 836 (Gabriel) that deals with onsite reuse. Currently, WateReuse
has an oppose position on AB 836

























Upcoming Webcasts, Conferences and Meetings

➢ Conferences & Meetings
• OC Reuse Chapter Meeting | February 17, 2022

• 2022 Annual WateReuse Symposium | March 6-9, 2022|

San Antonio, TX

➢ Other Announcements/Discussion Items

See www.watereuse.org to register and for more information. 

http://www.watereuse.org/


Chapter Bylaws (Officer Elections)

➢ Chapter Officers:
➢ President
➢ Vice-President
➢ Secretary/Treasurer 
➢ Chapter Trustee
➢ Immediate Past President

➢ Eligibility: Member of the Association

➢ 1-Year Term

➢ Nominations



Chapter Officer Elections 2022

Scott Lynch P.E., President
Jurupa Community Services District

Hannah Ford P.E., Vice-President
El Toro Water District

Kraig Erickson P.E., Secretary/Treasurer
Woodard & Curran

Joone Lopez, Chapter Trustee
Moulton Niguel Water District



Have a question?

Select the “Raise Hand” button or 
select *6 on your telephone. 

Roundtable: What’s going on - All



THANK YOU

Meeting Adjourned 


