
THANK YOU FOR JOINING US

WateReuse Orange County
Chapter Meeting 

WILL BEGIN SHORTLY



Agenda 
Call to order – 12:00 PM

Welcome: Jason Dadakis, Chapter President

Announcement: Call for Nominations & Volunteers: Jason Dadakis

Legislative and Regulatory Matters: Christine Compton, IRWD 

Presentations
—Alternative Disinfection Approaches for OCWD’s Green Acres Project

• Ben Smith P.E., Principal Engineer, Orange County Water District
• John Kenny P.E., Process and Water Quality Expert, Trussell Technologies  

—Overview of the City of Escondido’s Membrane Filtration Reverse Osmosis (MFRO)
• John Bekmanis P.E., Senior Project Manager, Black & Veatch

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

Conferences/Webcasts

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

Nominations & Volunteers reminder

Adjournment



Q&A

Have a question?

Select the “Raise Hand Zoom” button or 
select *9 on your telephone. 

We will get to your questions after each presenter. 



Alternative Disinfection Approaches for 
OCWD’s Green Acres Project

OC WateReuse

October 21, 2021

Benjamin T. Smith, P.E.

OCWD

bsmith@ocwd.com

John Kenny, P.E.

Trussell Technologies

johnk@trusselltech.com



Overview:

• First year of operation: 1991

• 37 miles of distribution pipeline

• 97 active meters

• ~4,000 acre-feet per year

• Types of Use:
– 1 dual-plumbed building

– ~80% Irrigation

– ~20% Industrial / Wastewater Treatment

• End-users in 4 Retail Agencies:
– Mesa Water District

– City of Santa Ana

– City of Fountain Valley

– City of Newport Beach

– City of Huntington Beach currently not 

participating

Primary Purposes:
– Provides non-potable substitute water supply to reduce potable demands

– Reduces coastal groundwater pumping, i.e. seawater intrusion gradient

GAP Background Info



Location



GAP Treatment Plant
Treatment Plant Designed for:

Average 7.5 MGD

Peak 9.5 MGD

Source: OC San Plant 1 Activated 
Sludge Secondary Effluent

Treatment: Coagulant, Flocculation, 
Sand & Anthracite Filter, Chlorine 

Disinfection



Treatment Plant Schematic
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Free Chlorine Disinfection

• GAP influent: nitrified effluents (low NH3)

• Cl2 + nitrified eff (low NH3) = free chlorine

• Free chlorine 5 log virus CT: 3 mg-min/L

• Title-22 regulatory CT: 450 mg-min/L

• Free chlorine 5 log virus time: 4 min, T10

• Title-22 regulatory time: 90 min, modal



Title-22 Regulations

• Alternatives: allows for free chlorine

• Free chlorine demonstration testing: LACSD, 
East County, Brentwood, and San Jose

• Free chlorine approach accepted by DDW



Chloramine Disinfection

• Sufficient NH3 + Cl2 = chloramines

• Advantage: chloramines have less demand

• Advantage: breakpoint not required

• Disadvantage: 450 mg-min/L CT, 90 min modal



Influent Water Quality

Source
Ammonia 
(mgN/L)

Nitrite 
(mgN/L)

Free Cl2
demand 
(mgCl2/L)

Chloramine 
demand 
(mgCl2/L)

AS1 0.3 0.03 2.4 0.2

AS2 0.8 0.03 6.2 0.2

MFE 1.7 0.3 14 1.5



Chlorine Dose and Decay

Source
Dose 

(mgCl2/L)
CCB Inf 

(mgCl2/L)
CCB Eff 

(mgCl2/L)
HPEP 

(mgCl2/L)

AS1/2 26 11 7 5

MFE 35 12 8 4



Free Chlorine Disinfection

• Previously required disinfection studies

• Now DDW approves CT as f(pH, temp, turb)

• GAP CT: 25 mg-min/L

• T10: 4 minutes, minimum

• No-test approvals: San Mateo, IEUA, Western



Free Chlorine Disinfection

Challenges: 

• Must control for ammonia bleedthrough

• Free chlorine worse for coliform disinfection

• HPEP residual potentially controls CT



Free Chlorine Disinfection
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Chloramine Disinfection

Advantages: 

• Lower hypochlorite dose (less demand/decay)

• Examples: LACSD, San Jose, Paso Robles, 
Calistoga, Carmel, EBMUD, Santa Barbara

Disadvantages: 

• Potential user incompatibility (cooling towers)

• New chemical on-site required



Chloramine Disinfection

FiltrationGAP Inf

Sodium 
Hypochlorite

TC TC
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Costs

Chemical cost savings per year: 

• Free chlorine: $16k

• Chloramines (AS1/AS2): $42k

• Chloramines (MFE): $100k

Construction & engineering costs: 

• Free chlorine: $470k

• Chloramines: $590k



Potential Next Steps
Free chlorine: 

• Pursue DDW approval

• Coliform sampling

• HPEP residual target 

Chloramines: 

• Discuss change with users 

• Preliminary design 

• Chloramine demand study 



Analyzer Locations & Data

Ammonia 
Analyzer

New 
analyzers 
added in 
mid-2021

Free Chlorine 
Analyzer



Next Steps

1. Collect at least a year of analyzer data

2. Re-consider options of low CT and chloramination

3. Implement revised disinfection strategy



End of Presentation

Benjamin T. Smith, P.E.

OCWD

bsmith@ocwd.com

John Kenny, P.E.

Trussell Technologies

johnk@trusselltech.com



Q&A

Have a question?

Select the “Raise Hand Zoom” button or 
select *9 on your telephone. 

We will get to your questions after each presenter. 



John Bekmanis, P.E.
Senior Project Manager – Black & Veatch

City of Escondido
Membrane Filtration 
Reverse Osmosis 
Facility (MFRO) for 
Agriculture



Black &
Veatch

Agenda

• Overview of Escondido / Program History

• Outfall Challenge

• Location, Location, Location

• MFRO Project Details

• Construction Progress

• Owners Agent – Lessons Learned

• Acknowledgements / Questions

26



Black &
Veatch

City of Escondido / 
Program History

27



v

Black &
Veatch

City of Escondido: 
Public Utilities

• Water: ~26,000 customers 
served from Escondido-Vista 
WTP

• Wastewater: ~142,000 people 
through Hale Avenue 
Resource Recover Facility 
(HARRF)

• Recycled water: HARRF 
designed to produce up to 9 
mgd of Title 22 water

28



v

Black &
Veatch

Program History

• 2012 Black & Veatch selected 
as Program Manager for 
Potable Reuse Program

• Feasibility Study

✓Non-Potable and 
Agricultural Reuse

✓Potable Reuse

29
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Black &
Veatch

Outfall Challenges

30



Black &
Veatch 31

Offsetting the Ocean Outfall



v

Black &
Veatch

A Concept is Born

• Deliver treated water for Ag use

• Reduced chloride for avocados

• Contracted water rate structure

• 1.2 MG repurposed hilltop 
reservoir

• Ability to supplement with raw 
or potable water

32



Black &
Veatch

Location, 
Location, 
Location
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Black &
Veatch 34

Project Geography



Black &
Veatch 35

Location, Location, Location



Black &
Veatch

MFRO Project Details
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Black &
Veatch 37

MFRO Process Flow Diagram



v

Black &
Veatch

MFRO Site



Black &
Veatch 39

MFRO Product Water Pipeline



Black &
Veatch 40

Intermediate Booster Pump Station



Black &
Veatch

Construction 
Progress
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v

Black &
Veatch

Construction 
Progress

• MFRO Site – Underground 
utilities

• Product Water Pipeline – 95% 
complete

• IBPS – Site demolition

42



Black &
Veatch

Owners Agent –
Lessons Learn
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Black &
Veatch

Lessons Learned

• Changes will Occur

• Extension of Staff

• Being Pulled in Many Directions
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Black &
Veatch

ACKNOWLEDGEMENTS 
/ QUESTIONS

45



Black &
Veatch 46

Acknowledgements

Angela Morrow
Project Manager

John Del Fante
Operations/Process

Many others

Gary Silverman
Project Manager

Tony Ruiz
Lead Estimator

Matt Appleton 
Construction Manager

Many others

JP Semper 
Project Manager

Scott Lacy
Design Manager

Jocelyn Lu
Project Engineer

Many others

John Bekmanis 
Project Manager

Jay DeCarolis
Process Engineer

Many others



v

Black &
Veatch

Questions

47



Building a World of Difference

John Bekmanis

1 760 621 8421

bekmanisjt@bv.com



Standing Items

Regulatory Updates
—DDW

—OCHCA

State Section Update
—Joone Lopez (MNWD)

Potential Funding for Projects























Upcoming Webcasts, Conferences and Meetings

➢Webcasts:
• Exploring Agriculture Reuse 

November 10, 2021 (11 am PT)

➢ Conferences & Meetings
• OC Reuse Chapter Meeting (Zoom) | December 16, 2021 

• 2022 Annual WateReuse Symposium | March 6-9, 2022|           
San Antonio, TX

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

http://www.watereuse.org/


Have a question?

Select the “Raise Hand Zoom” button or 
select *9 on your telephone. 

Roundtable: What’s going on - All



Nominations and Volunteers Reminder



THANK YOU

Meeting Adjourned 


