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Terminology

De facto reuse: A situation where reuse Indirect potable reuse (IPR):

of treated wastewater is practiced but is Augmentation of a drinking water source

not officially recognized (e.g., a drinking (surface or groundwater) with reclaimed

water supply intake located downstream water followed by an environmental

from a WWTP discharge point). buffer that precedes drinking water
l treatment.

Conventional Water Supply

| Surface Water l | Groundwater I
¢ Note:
Blendi P A public water system is a system for the provision to the public of water
ending < for human consumption through pipes or other constructed conveyances
‘ See EPA Safe Drinking Water Act definitions.
Potable ¢ | (e
.g. Singapore NEWater and
Water Treatment Emironmental Butfer Upper Occoquan Service Authority,
" P IPR Surface Water _ Virginia)
Public < Supply R . ]
Water pply Reservoirs
System‘ y (e.g. Orange County Water District
e IPR d Repleni: System,
Distribution Groundwater @ California)
System = = = = == = = PR _ Aquifer ‘
Water I
Users
Wastewater Treatment Other Types of
. Reuse and/or
Conventional — Advanced p Dischargeto
W, water Tr n ivi
(a d a pte d frO m E PA 2 0 1 2 an d astewater Treatment Wastewater Treatment w:z:reév;giges

Tchobanoglous et al., 2011)



Terminology

!

Conventional Water Supply

Direct potable reuse (DPR): The

[ surtacevater [ Groundter introduction of reclaimed water (with or
v without retention in an engineered storage
DFR Blending ) . .o
T buffer) directly into a drinking water
- poble treatment plant, either collocated or
ater Ire e
Pt remote from the advanced wastewater
. / freatment system.
DPR_’ Distribution <
System Note:
‘ A public water systerr"n is a system f?r the provision to the public of water
Water e o ate Dk it At i conetructed conveyances
o Wastewater Treatment Other Types of >
——> Was&l‘iﬁf&ﬁhent > Wasteﬁg\{:p"r:riitment — 1 Wat:ro'ler:glt?nem RI;:SEE;%%;QF
3 Y. Couderoht New Mexco) { Engineered Storage Buffer I‘—
( (e.g.8lg Spring, Texes) (adapted from EPA 2012 and Tchobanoglous

C

et al., 2011)



History and Purpose of the EPA

Guidelines for Water Reuse
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What is in the 2012 EPA Guidelines?

Chapter 1-Introduction

Chapter 2—Planning and Management
Considerations

Chapter 3—Types of Reuse Applications

20:b2rEPAGrRedelkinesdhas for

Water Reuse
Qelnes all

rpr emgiﬁnglgnw ariationsin Water
tRepes of reuse including IPR

Chapter 6-Treatment Technologies for
Protecting Public and Environmental
Health

Chapter 7-Funding Water Reuse Systems

Chapter 8—Public Outreach, Participation,
and Consultation

the EPA, states, Iqt al
governments, or g

Chapter 9—Global Experiences in Water
Reuse




EPA Guidelines for Water Reuse

 “DPR will seldom be necessary.”

d : - N 8 &
2004 GUIDELINE& B
WATEH REUSE

 “While DPR may not be considered a viable option at this
time, many states are moving forward with IPR projects.”

* “In many parts of the world, DPR may be the most
economical and reliable method of meeting future water
supply needs. While DPR is still an emerging practice, it
should be evaluated in water management planning,
particularly for alternative solutions to meet urban water 2012
supply requirements that are energy intensive and
ecologically unfavorable. This is consistent with the
established engineering practice of selecting the highest
guality source water available for drinking water
production.”




Increasing interest in potable reuse

California
e Create local water
supply By 2020, increase from ~0.65 to 1.5 MAF/year
S TG purple oipe By 2030, increase to 2.5 MAF/year — a 4X increase
costs and Florida
|n.frastr.ucture By 2018, 300 mgd must have advanced treatment
disruption By 2025, 60 percent of flows must be reused

 Provide greater
“control” over
water quality

Cyanobacteria toxin event, 4-methylcyclohexanemethanol spill,
Toledo, OH — August 2014 Charleston, WV - January 2014



- Tenino

| — LOTT Cleanwater Alliance, Hawk's Prairie
=1
¥9 @90 AirwayHeights
\ e \\—E h
® phrata
Yelm Quincy
L Chehalis —Royal City

Portland Clean Water Services (under study)
—Santa Clara (planned)

Soquel Creek Water District (under study)
Pure Water Monterey (planned)
Cambria

West Basin Water Recycling Plant

i

@
“——

®

— Padre Dam (under study and demonstration)
%_/‘“ San Diego {under study and demonstration)
' @) Scottsdale
Water Campus
Clouderoft (delayed)

® ®

@ Indirect Potable Reuse
@ Direct Potable Reuse

Big Spring, Colorado River Municipal Water District
@ Wichita Falls

Montebello Forebay, County Sanitation Districts of Los Angeles County
Dominguez Gap Barrier, City of Los Angeles
Chino Basin Groundwater Recharge Project, Inland Empire Utility Agency
¢ @) Aurora Prairie Waters
Denald C. Tillman Groundwater Replenishment (under study)
L)

Water Replenishment District Groundwater Reliability Improvement Program (planned)

OCWD & OCSD Groundwater Replenishment System Advanced Water Treatment Facility
——Water Factory 21 (built but replaced by OCGWRS in 2004)
Eastern Municipal Water District (under study)

@ Franklin (planned)

®) Gwinnett County
@ Clayton County
@ North Texas Municipal Water District

@) Tarrant Regional Water District

\ — Abilene
| ‘—El Paso Water Utilities (planned)

—Hueco Bolson Recharge Project,
El Paso Water Utilities

@ @ Brownwood (approved but not operating)

@ Clearwater

@ Laguna Madre

PLANNED potable reuse in U.S.

@ Loudoun County

@ Upper Cccoguan
Service Authority

@ Raleigh (under study)

(studied)

@ Miami (studied)



- No Reuse Regulations 6
- NPR Regulations
- NPR and IPR Regulations

NPR Regulations & _

DPR Regulatory Efforts are
Undergoing or Being Assessed

NPR/IPR Regulations & DPR
Regulatory Efforts are Undergoing
or Being Assessed -




Number of States or Territories with Number of States or Territories with

Category of

Reuse Regulations or Guidelines Regulations or Guidelines Addressing
Addressing Reuse Category in 2012 Reuse Category in 2016
9 11
IPR

0

OPR 0 (8 states currently developing or
evaluating DPR regulations or
guidelines)
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Objective

“With the increasing interest in potable reuse, there is a need
to collect existing data on the state of the industry to inform
the decision making process regarding potable reuse practices.
This document will serve as a supplement to the 2012
Guidelines to document current practices and approaches in
potable reuse, including the existing technical and policy
knowledge base.”



Water

Wastewater Environmental E Reclaimaiiog

Treatment Plant

Buffer : . / Treatment Plant Facility

Water Treatment

Water Treat t —
ater Treatmen Wastewater - Plant

. Wastewater o Plant

Water Users

Indirect reuse scenario governed by the CWA and Planned potable reuse scenario
SDWA



Technical Resource

Scope of the Document

National guidelines or Summary of federal laws impacting
regulations for potable potable reuse and state regulatory
reuse frameworks for potable reuse
Promotion of potable Opportunities, challenges, and
reuse trends in potable reuse

Design or treatment Potable reuse applications,
requirements for potable treatment technologies, research
reuse results, and case studies

Regulatory Document



Intended Audience of the Document

Regulatory agencies Resource document for reference
when developing or revising
potable water reuse standards.

Planners and decision- Resource document for reference

makers during evaluation, planning, design,
or operation of potable water
reclamation facilities.

Reclaimed water users Resource document for better
understanding potable reuse.



Chapter 1 — Introduction
Chapter 2 — Potable Reuse Background

Chapter 3 — The Regulatory Framework for Potable Reuse
in the U.S.
Chapter 4 — Constituents in Wastewater

Chapter 5 — Risk Analysis: Risk Assessment,
Communication and Management

Chapter 6 — Relevant Treatment Technologies for Potable
Reuse

Chapter 7 — Alternative Treatment Trains for Potable Reuse

Chapter 8 — Source Control

Chapter 9 = Environmental and Engineered Buffers
Chapter 10 — Training and Operations

Chapter 11 — Monitoring Framework for Potable Reuse
Chapter 12— Cost of Potable Reuse

Chapter 13 - Epidemiological Studies

Chapter 14 — Public Acceptance and Public Relations
Chapter 15 — Research

Appendix A = Case Study Examples of IPR and DPR in the
u.s.

Appendix B — Summary of Potable Reuse Research Projects



Development of the 2016 supplement

e Cooperative Research and Development Agreement (CRADA)

1 — Outline
2 — Draft

3 — Technical
review

4 — Revisions

Draft outline

Write

Coordinate
process

Revise
document

Technical assistance,
access to experts

Internal review and
invite external review

Technical assistance,
access to experts

Provide
input

Provide
input

1 month

< 8 months

2 months

2 months



Content Overview




Potable reuse reports & themes
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Alternative Treatment Trains

Namibia Model » DPR * No RO =’ wwTp } DAF /,-}nm:“ ;}Omne /;\uc/mc /,-} ) Blend,

) RO ,}uv-nop/, Bhndo,
;\ MF /> RO />w;moz /) mamlg‘,,
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Chlorination : -
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Ozone/Biofiltration =" " /7 Filtation /)-" i g Y S W b mrk’.
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Ozone-BAC/Full Advanced Treatment
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* Blending occurs in engineered storage buffer (holding lagoon)
** Only requires chlorination after residence time
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Alternative treatment trains

Namibia Model * DPR * No RO =" WWTP
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Singapore Model * IPR « UV =\y‘~ WWTP ;,\ MF /;s RO ;’* uv /,.} Buffer },
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Chlorinati -
Gwinnett County *IPRe &
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San Diego Advanced Water Purification
Demonstration Projects Demo Only »

-:\ WWTP
Ozone-BAC/Full Advanced Treatment

) Ozone /,;\ BAC

>3

ALY “"""’/,

Buffers

Blends

> Aquifer ’ Surface Water Body () Spring and Well Water () Surface Water

* Blending occurs in engineered storage buffer (holding lagoon)
** Only requires chlorination after residence time



What are the pros and cons of key treatment trains?

“ Full Advanced Treatment Ozone-Biofiltration

Widespread?
Cost

Residuals generated?

TDS removed?

00000

Water quality produced

* Can do sidestream TDS removal
** Dependent on operator attention & ability to adapt to variations



Case Studies
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Los Alamitos Barrier Water
Replenishment District of So. CA/Leo
J. Vander Lans Advanced Water
Treatment Facility (LVLWTF)

% Gwinnett F. Wayne Hill Water
Resources Center, Chattahoochee
River and Lake Lanier Discharge

% Village of Cloudcroft PURe Water
Project — Direct Potable Reuse

% Orange County Groundwater
Replenishment System (GWRYS)
Advanced Water Treatment Facility

Plant

s Wichita Falls River Road WWTP and Cypress
WTP Permanent IPR and Emergency DPR

Project

L)

0‘0

Watershed (UOSA)

% Colorado River Municipal Water District

Raw Water Production Facility Big Spring g -

Potable Water Reuse in the Occoquan

RO system 3t Orange County
‘Water District’s Groundwater
Replenishmant System
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|
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+— Montebello Forebay, County Sanitation Districts of Los Angetas County

/'~ China Basin Groundwater Recharge Project, Intand Empére Utility Agency

W —Leo J.Vander Lans Advanced Water Treatment Facility
/ o Orange County Groundwater fieplenishment System Advanced Water Treatment Facil-u,-ﬁ Docoquan
2 = Alamitos Barrier Water Replenishrment District of Southem California Authority
_— Water Factory 21 (built but replaced by OCGWRS in 200:4)
2 __— Eastern Munscipal Water District (under study)
. {under study)
&) Franklin {planned)
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o @ Tarrant Regicnal Water District
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8 Clean
L
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F5 Concepts, Inc.




In Summary

N

Public . No federal regulations for reuse
\ perception

\

. IPR regulated by states

|

\ Some states
for DPR

Regulatory | -
' pplemental docu
guidance ¢ (EPA, 2016 DRAFT)
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Questions & Comments
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