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Overview

» Background

» California — WateReuse DPR Initiative

— Ventura County Demonstration Plant

» Texas — Big Spring
» Oregon — Clean Water Services Demonstration Plant

» National — DPR Framework
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Background

Indirect Potable Reuse
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Background

Direct Potable Reuse
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Example IPR / DRP Projects
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California DPR Initiative
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City of Ventura
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Advanced Processes Installed to Provide
Reliable Water Purification

PTG Integrated System

200°F
Residual Exhaust
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Waste Heat
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(Tide22) Air e
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Source: PTG Water and Energy

Pasteurization provides 5+ LRV of all known pathogens
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Advanced Processes Installed to Provide
Reliable Water Purification

UF/RO/UV
AOP
provides
multiple
barriers to
both
pollutants
and
pathogens




Water Quality Results Show High Quality
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Water that is Protective of Public Health
Date Collected 10/21/2015 10/21/2015 11/17/2015 11/17/2015 12/1/2015 12/1/2015 12/7/2015
Location Units Finished Finished Finished Finished Finished Finished Finished

Gemfibrozil ng/L <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25
Naproxen ng/L <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50
Triclosan ng/L 1.6 <1.0 <1.0 <10 <1.0 <1.0 <10
Ibuprofen ng/L <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
Acetaminophen ng/L <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0
Sucralose ng/L <25 <25 <25 <25 <25 <25 <25
Triclocarban ng/L <20 <20 <20 <20 <20 <20 <20
Sulfamethoxazole ng/L <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25
Atenolol ng/L <1.0 <10 <1.0 <10 <1.0 <1.0 <10
Trimethoprim ng/L <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25
Caffeine ng/L <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0
Fluoxetine ng/L <0.50 < 0.50 <0.50 <0.50 < 0.50 < 0.50 <0.50
Meprobamate ng/L <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25
Carbamazepine ng/L <0.50 <0.50 <0.50 <0.50 < 0.50 < 0.50 <0.50
Primidone ng/L < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50
DEET ng/L <10 <1.0 <1.0 <10 1.6 <1.0 <1.0
TCEP ng/L <10 <10 <10 <10 <10 <10 <10
PFBA ng/L <5.0 <5.0 <5.0 <5.0 11 <5.0 <5.0
PFHXxS ng/L <10 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
PFHxA ng/L <1.0 <10 <1.0 <10 <1.0 <1.0 <10
PFOA ng/L <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0
PFOS ng/L <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
PENA ng/L <1.0 <1.0 <1.0 <10 <1.0 <1.0 <10
PFDA ng/L <10 <1.0 <1.0 <10 <1.0 <1.0 <10
PFUdA ng/L <1.0 <1.0 <1.0 <10 <1.0 <1.0 <10
PFDoA ng/L <10 <1.0 <1.0 <10 <1.0 <1.0 <10
PFPNA ng/L <20 <20 <20 <20 <20 <20 <20
PFHpA ng/L <0.50 < 0.50 < 0.50 <0.50 < 0.50 < 0.50 <0.50
Estrone ng/L <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20
Estradiol ng/L <0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50
Ethynylestradiol ng/L <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
Testosterone ng/L < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50
Progesterone ng/L < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50




Advanced Monitoring and Innovative

Treatment Demonstrated in Ventura

LRV
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(7/22/15)




Public Acceptance

Water Ssvings Report
Water Conservaton Survey

Water: Take 1 Contest Voung
Customer Assistance Program
Water Shortage Emergeacy

Events

410 Weierwise Gargen
Class._

14 WmecTeers

7 D4 water wise Garden

http://www.cityofventura.net/
water/sustainable-water
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éb Purification Facilities Are Being Used

T, VENTURA Around the World

© Ventura Water is not alone in looking at ways to
sustainably improve their water supplies by leveraging
their wastewater resources. This concept and these
purification processes have been used around the world,
including for decades in Southern Calfornia.

In the World ;;
of Water, '

We Are All
Downstream

The dots on the map represent where potable reuse in now
part of the water supply. Many

[®)

Frequently Asked Questions

1.Why s Ventura Water looking for new sourcas
of drinking water?
The City of Ventura relies entirely on local water
supplies, which has become limited. Adding
water purification technologies at the Ventura
Water Reclamation Facility will extend Ventura's
use of local water.

Reusing Water Is Safe, Secure,
and Sustainable

The needs of our environment and the demands &
population growth have generated a search for viable
solutions to ensure a sustainable, safe water supply.
for the future. Larger, modem treatment faciities
throughout

an_extraordinarlly high level of reliabilty. The

Brochure

ants only increase
sing. VenturaWater

1. Orange Connty Water Dt Snta o, G-
2 Wates ReplenshmentDisictof Sosther oo,
each, O

3. West Basn Maapal Wote Distrc Gasom, O

L CtyofLos ogeles, 00

5.0tyof SanDige, (A Demonstration Phase)

6. Santa Clara Valle Waste Dt SanJose, A
Demansiration Phase

2., hustrla
1. Widaalk. X

2
Yes, the water we use today has been used over
and over again. Water reuse happens daily. If
youre downstream of another community,
chances are you are reusing its water.

3.What is water purification?
Water purfication  produces  high-quality
drinking water using the most advanced
treatment processes available. These purfication
processes remove salts, bacteria, viruses and
‘microconstituents ike pharmaceuticals.

4.What are the benfits using purified water for

drinking In Ventura?

‘There are many, including:

« Alocally controlled, reliable supply

«Sufficient supplies to support economy

« High-quality water supplies

+Reduced wastewater discharge
protection

+ Amore diversified, sustainable supply.

P TR

Reverse Osmosis

Barrier 2

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

|
bacteriaandviruses. | h |
This is the same process '
used by some bottled
water companies, and can
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.

A



Ventura WaterPure - Grand Opening
Media Event
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Visitors to the Demonstration Facility
Support Potable Water Reuse

90
X n =155
& Pre-Tour - How do you feel about adding recycled water to our drinking
water supply?
20 pply
i Post Tour - Having learned more about the water cycle and the treatment
70 process, how do you feel now about the idea of adding recycled water to
our drinking water supply?
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DPR is Preferred over IPR

L

Number of People

120 n=173
100

80 m Which of the drinking water |—

scenarios do you prefer?
60 .
40 i
3%
20 -
0 B 2

Purified water pumped to a reservoir or
groundwater then used again

Purified water blended with other existing
sources and put directly into supply

—

—
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DPR In Big Spring (TX)

To,Midland A BRTh'omas)
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Colorado River Municipal Water District
Raw Water Production Facility

Microfiltration
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Raw Water Production Facility in
Big Spring Provides Supply Diversification

(6)

Moss
Creek
Lake

hrom \ 4 V <50% blend
) i . . . Reverse o bien _|E.V. Spence
Bl\/g\/\?\/l?rrg] g Microfiitration Osmosis | Pipeline
To drinking

water plants
RO concentrate

9 Sample Locations

Study Sponsored by:

4 Research Partners: N
«Carollo Engineers

*Ti Il Technologi
Texas Water O eiromes
DEVE|0pment Board WATEREUSE *Southern Nevada Water Authority

*Nalco Company
\ *Hazen & Sawyer j
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RO Achieves Robust Removal of Trace
Organics (Pharmaceuticals etc.)
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Concentration (ng/L)

AQOP Finishes the Job
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DPR Finished Water Improves Quality
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Formation Potential (ug/L)

Formation Potential Tests lllustrate the
DBP Advantage of RWPF Water
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Fluorescence Images Tell a Good Story
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Clean Water Services

Oregon




Clean Water Services Strives for Industry
Leadership

* Phosphorus recovery
» Watershed permit

* Wetlands for temperature mitigation and nutrient
removal
* High purity water demonstration project
— Expand opportunities for water reuse

— Demonstrate that water can be treated to any level
regardless of its original source

— Raise public awareness about water reuse

— Showcase collaboration between the private sector
and local/state government



Pilot Scale Treatment Train Using the
State of the Art Treatment Technologies

UV/H,0,

Advanced Oxidation

Ultrafiltration Reverse Osmosis

* Evoqua (Siemens) — Let us borrow UF and RO units
* Trojan — UV AOP



Demonstration Testing Verifies Treatment
Performance

- Pathogen removal through UF, RO and UV

* CEC* removal through RO and AOP

* Finished water gquality meets and exceeds drinking
water standards

* CEC — compound of emerging concern



Pathogen Log Removal Performance

UF AOP | Total | Proposed
Standard

Virus
Protozoa 4.7 4.3 6 15 10
Bacteria 4.7 4.3 6 15 9

Exceeds proposed pathogen
reduction standards
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CEC* Removal Performance

DBPs Criterion |Result
THMs 80 ug/L ND
HAAS Pharmaceuticals Criterion |Result
NDMA |Cotine 1 ug/L ND
Bromate |Primidone |Chemicals Relevant
Chlorate |Meprobamito Public Health Criterion |Result
Atenolol |PFOA 0.4ug/L | ND
Carbamaze|PFOS 0.2ug/L | ND
Estrone PerchlorSteriodal Hormones | Criterion |Result
1,4-Diox|Ethinyl Estrp=t:= . e
Other Chemicals Criterion [Result
17-B-Estrad
Sucralose 150 mg/L | ND
TCEP 5ug/L ND
DEET 200ug/L | ND
Triclosan 2,100 ug/L| ND

+ Exceeds all drinking water standards

* CEC — compound of emerging concern




National DPR

Framework




DIRECT POTABLE REUSE
FRAMEWORK DOCUMENT

FRAMEWORK
FOR DIRECT

POTABLE _
REUSE Free online:

www.watereuse.orq

§) A\

WATEREUSE

Wi 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

1. 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
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Questions?




