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Direct Potable Reuse
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Thanks to Jeff Mosher, Eva Steinle —Darling, George
Tchobanoglous, and Shana Epstein, among many others
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Engineers...Working Wonders With Water ®



California Potable Water Reuse

Projects

» Current

Groundwater Replenishment System

Montebello Forebay (Los Angeles)
West Basin MWD (Los Angeles)
Water Replenishment District
Inland Empire Utilities Agency
Cambria

* Near Term (2016-2020)

Santa Clara Valley Water District
Oxnard

City of Los Angeles (expansion)
Metropolitan Water District
Padre Dam

San Diego




Why Potable Reuse?

* Limitations with nonpotable water reuse
— Cost, storage, dual system
» (Large) increases in water supply
— Uses existing infrastructure
* Improves “reliability”
— Drought proof and locally controlled
« Sustainable supply
— Diversified water portfolio
— Optimizes a water supply
— Less energy than alternatives
— Local resource
— Not as susceptible to climate




Outreach

and Education
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Extensive Resource Materials Available
From WateReuse

. "
Contact Us Be Sodal! Event Calendar m o f ¥ in ﬁ

g WATEREUSE aboutUs  WaterReuse101  Research

Advocacy Mews & Events Join & Give

Global Connections Map

Use this interactive map to learn about places around the world that are using recycled water for drinking. The map includes case studies and videos for the profiled projects.

Map Satellite

https://lwww.watereuse.org/water-reuse-101/global-connections/
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Extensive Resource Materials Available
From WateReuse

m Cobuck 10 S Bocls Eount Cabasdir m Q- f L i“ a
&) WATEREUSE

LI =] Abezizr U5 Wener Beuse 101 " Advoreny Mg & Fwvens Join & Give
Why do we need to identify new What is wastewater? What does “potable” mean and

sources of drinking water? whnat is potable reuse?

Isn't all water reused? What about conservation? What is advanced water
purification?

=
™

.
-
]

0

https:/lwww.watereuse.org/water-reuse-101/videos/expert-voices/
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Extensive Resource Materials Available
From WateReuse

Contact Us Ba Socdial! Event Calendar m 2 f ¥ in i‘ﬁ
&) WATEREUSE o

Water Reuse 101 Research Advocacy News & Events Join & Give

The Ways of Water The Ways of Water (Spanish) Downstream

Rio Abajo (Downstrea mj Desalination: Water for a Thirsty Plantas Desalinizadoras (Version
World en Espafiol
W i P— pafiol)
-uil-u E ,: = 3
i ‘ - =‘
.

Eventualmente, Se reincorpora
ﬂ-H'

al sistema d= 27113 municipal

donde nuev ™ e estratada

en la planta potabilizadora. irack- Rl g

https://www.watereuse.org/water-reuse-101/watereuse-videos/
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Drinking Water Survey

This survey will help provide needed information ?}boz%tangllc
ferences regarding different water delivery app
e de better information

and will help planners provi

Hello,

Wesl Basin MWD is participating In a r_esearch grz]gcto SuprO}?eSlg[lw
LA Reisear;r; Fg‘;l;ia‘;.oenmg!e\;qﬁaysydd nking water
L“al:lk?ﬁ:rbe(:jvﬁ:gf r?\rt!)em:: It lr‘{cludes a 2-minute mfomr;a_lg'?'r;ﬁ![ o

Ed:o followed by a few questions, fora :oial“t:r:i rt‘:sglm e
éb—c;nit 5-10 minutes. Click on the green .,r;.‘ above ess this
survey and help outour research parine

o
of

elping us with this tmportamresearch effon

Thank you forh

< 84
-ﬂi ficipate in our customer survey, here
, -
= - W AIE!EEE vould love to have everyone's opinion
L / (= August 1st so don’tdelay. Your views

e

Hello,

You are receiving this email as a subscribed user. Thank you for
your support and participation in our Water Reliability 2020
program

West Basin MWD is participating in a research project sponsored
by the WateReuse Research Foundation. We need your help!
Linked above is a brief survey about the many ways drinking water
is delivered to our homes. Itincludes a shortinformational video
followed by a few questions, for a total time of about 5-10 minutes.

Thank you for helping us with this important research effort

tand pé sionmour Water—— =
Thanks, as always for your supportand participa
Reliability 2020 program

The Survey Research

« West Basin Municipal
Water District in El
Segundo provided the
email addresses and
sent the notification of
the survey research
and a reminder.

_TRRESORVEY



Support for
Direct Potable Reuse*

supportive/very supportive

159 moderately supportive
@ slight supportive/not supportive

*Q12: How supportive are you of highly purified used water being delivered directly to your tap from an
engineered treatment and storage system before consumption



Public Health &

Potable Reuse
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Properly Engineered Potable Water Reuse
IS Supported by National Health Experts

Organization Confidence in the Safety of Potable Water
Reuse?

State of California Yes, formal regulations finalized in 2014 %
Division of Drinking —
Water (formerly CDPH) Water Boards
National Research Yes, 2012 report documents safety of potable Sl S
Council water reuse and demonstrates comparative —
safety of potable reuse to conventional water v
supplies
California Medical Yes, CMA demonstrates support for potable %f@“}
Association reuse in 2012 %,g
Texas Commission on  Yes, multiple approved projects based upon a ;L
Environmental Quality  case by case analysis é
TCEQ

Arizona, Virginia, Yes, many states have potable reuse projects
Colorado, New Mexico, safely producing water based upon different
etc. regulatory approaches
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National Research Council (2012)
Documents Margins of Safety for CECs

Table 1 Margin of Safety Estimates for Constituents Treated
with MF/RO/UV AOP™
Groundwater Replenishment Feasibility Study
Soquel Creek Water District

Constituent

Risk-Based Action Level

Margin of Safety (MOS®@)
MF/RO/UV AOP Train

Ibuprofen
Carbamazepine
Gemfibrozil
Sulfamethoxazole
Meprobamate
Primidone
Caffeine

17-B Estradiol
Triclosan

TCEP

PFOS

PFOA

120,000 pg/L
186,900 pg/L
140,000 pg/L
160,000 pg/L
280,000 pg/L
58,100 pg/L
70,000 pg/L
3,500 pg/L
2,100 pg/L
2,100 pg/L
200 ng/L
400 ng/L

>280,000,000

>190,000,000

>140,000,000

>160,000,000

>930,000,000
>58,000,000
>23,000,000
>35,000,000
>2,100,000

>210,000
>200
>80




Direct Potable Reuse
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Direct Potabl Reuse

Wastewater
1 Treatment

B Urban Water
— Use
- - -

1
N )= —
Water Treaiment Plus “Engineered

Buffer”
Water
Treatment

' '\ Envirorme: tal . ;1—.._,
LA R uffer = .
. Reverse Osmosis

QAT o Advanced
UV Disinfection Water
Treatment

.—"-’
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Proposed DPR System for Cloudcroft
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» System is not yet operational.
— 80%+ constructed.

— Goes online 2016.

« Highly advanced and redundant processes.
Wastewater embrane everse orine
Purification 'E\’A‘”ebacwr

Water Chlorine : _
Treatment Disinfection uv Ultrafiltration 1 MG Storage (10 days)

~50% Blending
with Raw Water
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Critical Issues to Address Iin Cloudcroft

e New Mexico Environment
Department needs answers.

What level of treatment meets

« Expert Panel (IAP)
public health standards? _ Jeff Mosher, NWRI
* |s the existing treatment scheme — Jim Crook, Chair

sufficient? What about process
monitoring?

— Joe Cotruvo
How will a small community

properly operate an advanced
facility?

— Andrew Salveson, Panelist

— Bruce Thompson, UNM

— John Stomp, Albuquerque
What type of statewide guidance is o

needed for big and small DPR
projects?




NWRI Panel Key Issues

* Operation and maintenance (O&M) issues are key!
— Training
— Retraining
— Staff redundancy (small community!)
— Budgeting - this will be a large increase in O&M costs.

» Qutreach & Education ASAP
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DPR in Big Spring (TX)

JosMidland
gandl@d'essa

\Wastewaters

fieatment:
Plant

I3 Themes

Resenvoin

Big Spring
Water
Treatment
Plant

CRMWD
Raw Water
Production

Plant

EAVISpence

ReSenvoin

Red Draw
Reservoir

L] ’ .
- .
| : -
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Colorado River Municipal Water District
Raw Water Production Facility




Raw Water Production Facility in
Big Spring Provides Supply Diversification

(6)

Moss
Creek
Lake

Filtered @
Effluent <50% blend
from v Microfiltration NIBVEIEE v B EEEE
Osmosis Pipeline
Big Spring
To drinking

water plants
RO concentrate

@)
v

Sample locations

Study Sponsored by:

( Research Partners: \
*Carollo Engineers

% Tﬁxas Wﬂter u *Trussell Technologies

s *University of Texas
g Dﬂe|wlllell‘|: Board WATEREUSE  -Southern Nevada Water Authority
: *Nalco Company

\ *Hazen & Sawyer /
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Fluorescence Images Tell a Good Story
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RO Achieves Robust Removal of Trace
Organics (Pharmaceuticals etc.)
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AOP Finishes the Job

100000
m Secondary Effluent
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DPR Finished Water Improves Blended Water
Quality wrt Trace Organics

100000
m Secondary Effluent
MF Filtrate
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DPR Finished Water Improves Blended Water
Quality wrt Trace Organics

100000
10000 B
® Finished Water
0O Detection Limit
1000 m Moss Creek Lake -
100
Concentration
ng/L
(ng/L) 10
1 J T
v L o I
%) @ > ) @ ) A Q Q QO
Q}O% 2 o & & o & &cf" \o@(b &
¢ 3+ X SF N Q © i
O O v W o O N\ O°
9 e° < N R O
& ) N\
{(b @



mmwd1013il.pptx/28

The Story is similar for Nitrosamines...
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... and Estrogens...

® Moss Creek Lake
® Finished Water

0.9

0.8

0.7

0.6

ng/L 0.5

0.4

0.3

0.2 -

0.1 -
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. and Perfluorinated Chemicals...

45 m Moss Creek Lake B
® Finished Water
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Formation Potential Tests lllustrate the
DBP Advantage of RWPF Water

700

® Moss Creek Lake
600 —{ mFinished Water

500

FPs in

ugll 400

300

200 -

100 -




3 Years 2 Years 1 Year 1 Week

Currently
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WateReuse DPR Research Program

and Expert Panel

Advisory
Panel of
Stakeholders

CA Expert
Panel

A

Research

Outcomes

DPR Research Program

Research Propose

Board of
Directors

Advisory

Committee Approves




WRRF 11-101s
the first
published
WRRF report
on how to
safely
Implement DPR

WATEREUSE

Risk Reduction for
Direct Potable Reuse




Our Structural Partners (Cal State)
Taught Us About the Risk Related to
Complex and Coupled Systems
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Guidelines for Engineered Storage for
Direct Pofable Reuse Systems

WateReuse - 12-06




Ventura Case Study




mmwd1013il.pptx/38

City of Ventura
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Technical Feasibility

* Potable Reuse Demonstration Plant (as part of
WaterRF 4536)

— Develop preliminary RO design criteria
— Evaluate treated water quality
— Novel Pasteurization Research

— Novel RO research
— Novel UV AOP research

e asSteurtZatior

Tertiary %
Effluent
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VenfturaWaterPure
Jemonstration Facility
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Public Acceptance

Caty Aliomey | Gty Manager | Communty Develspment | Finance & Tech | Fiee | Human Resources | FarRecestonCF | Pokce
‘Sustunable Walse | Denking Water | Newsiefur | Rivers & Exuanes | Stormwater | Wastewater | Water Eficency | Water Shartage
Sustainable Water
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Stay Connected
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Hot Topics

Water Sarvings Raport
Walee Conuarvation Surery
Watse: Taie 1 Contest Voting
Cuntormet Asntance Program
Watsr Shortage Emergency

Events

10
Oct

14

Oct

D4 Wster Wiss Carden

Social
Media

http://www.cityofventura.net/
water/sustainable-water

wate —
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. In the World
of Water,

We Are All  §

Downstream

Reusing Water Is Safo, Secure,
and Sustainable
The needs of cur environment and the demands

solutions 1o ensure & sustainable, safe water supply g0,
for the future. Lamger, modem treatment facilties
throughout the developed world have demonswated
an extordinanly high level of relisbilty. The

port of the water upply. Many more ore betng conidered

Facilities Are

©

(S A
Asked Questions

ing
Around the World
Ventura Water is not slone In looking at ways to

sustainably improve their water supplies by leversging
their wastewater resources. This concept and these

Inchuding for decades in Southern Calffornia.

The dots on the map represent where potable reuse in now

. ruge Couats Wt b, e b, 4

3 Wi st s D

g b, G

[T ———
oy ot 4

1. Why 1s Vantura Water looking for new sources
of drinking water?
The City of Vertura relies entirely on local water
supplies, whih has become imited. Adding
water purification technologies at the Ventura
Water Reclamation Facility will extend Venturas
use of local water.

2 vt all water reused?
Ve, the water we use today has been used over
and over again. Water reuse happens daily.
youre downstream of another community,
chances are you ate reusing It woter

3. What s water purification?
Wter purifcation  produces  high-quality
drinking weter using the most advanced
treatment processes avatable: Thess purification
processes remave sats, bacterla, viruses and
microconstituents ke pharmaceutical.

A What are the benefits using purified water for
drinking in Ventural

‘ENTURA
WATER.

Reverse Osmosis

Barrier 2

Water is forced under high pressure through
membranes with pores so small they

bacteria and viruses.

This is the same process
used by some bottled
water companies, and can

| = i
,"/'-\\'/'
\

be used to make .
pure water from the ocean.

Did you know?

The human body uses many
types of membranes to protect
internal organs, while allowing

the passage of essential compounds and elements.
As an example, membranes in the lungs allow
oxygen and carbon dioxide to pass through while
retaining red blood cells in the blood stream and
preventing dust and other contaminants from
entering the lungs. Reverse osmosis works ina
similar way, allowing the transfer of water, while
preventing the passage of unwanted contaminants.




mmwd1013il.pptx/42

Ventura Water Pure Demonstration Gets
Glowing Media Reviews

EYEWITNESS NEWS B 70 tosrecisca

ABCT » LOS ANGELES

= SECTIONS s TRAFFIC S VIDED Los

BEAT THE DROUGHT

govoraraaeeee \VENTURA COMPANY MAKING

BEAT THE DROUGHT WASTEWATER DRINKABLE
VENTURA COMPANY M, — =

WASTEWATER DRINKAEE - ¥

http ://abc7.com/news/ventura—companv—makinq—wastewater-drinl_<able/859119/




Public Tours 2
and Survey o

WATER

Pre-Tour
1. How much do you feel you know about
Ventura’s water sources?
How do you feel about adding recycled
water to our drinking water supply?
3.  What concerns do you have about

this water supply, if any?

¥ F Fr
HT
N

I

{

Post-Tour

1. How informative was the tour today?

2. Is there any additional information
you think should be included in the tour?

3. Having learned more, how do you feel
now about the idea of adding recycled
water to our drinking water supply?

Generally more Post-tour opinion is more
support than opposition supportive

mmwd1013il.pptx/43



DIRECT POTABLE REUSE
FRAMEWORK DOCUMENT

FRAMEWORK
FOR DIRECT
POTABLE
REUSE

) N

WATEREUSE American Water Works

MW NWRI £

NATIONAL WATER RESEARCH INSTITUTE
Fountain Valley, California



FRAMEWORK DOCUMENT
INDEPENDENT ADVISORY PANEL

George Tchobanoglous, Panel Chair
Joseph “Joe” Cotruvo
James “Jim” Crook
Ellen McDonald
Adam Olivieri
Andrew “Andy” Salveson
R. Shane Trussell

NATIONAL WATER RESEARCH INSTITUTE
Fountain Valley, California



ORGANIZATION OF DPR FRAMEWORK DOCUMENT

. Introduction

. What is Direct Potable Reuse?

. Key Components of a Successful/Sustainable
DPR Program

Public Health Protection

. Source Control Programs

. Wastewater Treatment

. Advanced Water Treatment

. Purified and Finished Water Management

. Monitoring and Instrumentation Requirements
10 Residuals Management

11. Facility Operation

12. Public Outreach

13. Future Developments

WN -

© 0~ UM



Conclusion

* Drought conditions are pushing IPR and DPR
projects throughout the Western US

« Continued evolution of treatment and monitoring
allows for the safe implementation of potable reuse
on a large scale

* National and regional regulatory guidance is now
available
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A Toast to Your Health!




