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21st Century Technology:
Bridging the Gap to Wastewater
Reuse
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21st Century Technology: Bridging the Gap to Wastewater Reuse
“How environmental think tanks can promote water reuse”
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Paul Reig, WRI | World Water Week | September 2017
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FUTURE WATER SUPPLIES

RCP26 ~2011_2040

Global pattern of change (ratio)
in the mean annual runoff from
the baseline period (1971-2000)
to 2040. Hanasaki et. al (2013)

RCP85 2011_2040




FUTURE WATER DEMAND

Global water demand: Baseline scenario, 2000 and 2050
Hirrigation Hdomestic H livestock manufacturing H electricity

6000 -
X

5000 -
4 000 ~
3000 -

2000 ~

BRIICS Source: OECD (2012)



., WORLD

A
&/;;\ RESOURCES

INSTITUTE

FUTURE WATER STRESS

Projected change in water stress (Change
from baseline to 2030 business as usual )
I 2.5x or greater decrease

W 2 decrease
" 1.4x decrease
Mear normal
I 1 4x increase
W 2¢ increase
I 2 8¢ or greater increase
W Mo data

Source: WRI (2015)




Wastewater treatment & reuse (%

2015

Wastewater today & tomorrow

2030
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Wastewater treatment & reuse (%

2015

Wastewater today & tomorrow

2030
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2017 UN World Water Development Report,
Wastewater: The Untapped Resource




ENABLING ENVIRONMENT FOR CHANGE
Fit-for-purpose technical solutions
Suitable legal and regulatory frameworks
Cost recovery and appropriate financing mechanisms
Enhancing knowledge and building capacity
Minimizing risks to people and the environment

Public awareness and social acceptance



ENABLING ENVIRONMENT FOR CHANGE

Cost recovery and appropriate financing mechanisms



COST RECOVERY AND APPROPRIATE FINANCING MECHANISMS

Challenges
Potable water is underpriced
Treated wastewater must be priced lower than potable water
Revenues from selling treated wastewater lower than operational and maintenance costs

Opportunities
Pricing water to reflect its cost and help drive investments in reuse.

New business models for wastewater treatment and reuse
Water Swaps
Replenishment of Natural Capital
On-site value creation
Marketing reclaimed water
Hedging future water markets



COST OF WATER STEWARDSHIP
P e

Draft Working Paper for Public Consultation
Prepared by Valuing Nature and World Resources Institute

SAMUEL VIONNET, PAUL REIG AND HELEN DING AUGUST 2016




For additional information, please contact:

Paul Reig | Senior Associate, WRI | preig@wri.org




WATER FOR GROWTH

Incorporating water reuse into water stewardship
strategies

215t Century Technology:

Bridging the Gap to
Wastewater Reuse
August 28, 2017

Will Sarni
Water Foundry
will@willsarni.com
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WHAT IS THE NEW NORMAL?

CHALLENGES TRENDS

@ PUBLIC POLICY
\ « Qver allocation
* Poor data

« 19%/20% century
policies

ENERGY WATER FOOD
NEXUS

* |Increased demand
* Siloed solutions

i INFRASTRUCTURE
e Underfunded
* Price of water

Water Foundry, LLC 2017 All Rights Reserved.

E

DIGITAL WATER

* Inexpensive sensors
* Internet of things

* Big data

« Artificial intelligence

ONE
WATER/CIRCULAR
ECONOMY

 Efficiency
* Reuse/Recycling
» Energy/Nutrients

DECENTRALIZED/OFF
GRID

« Air moisture capture
 POU/POE treatment

NEXUS SOLUTIONS

Water funds

* |ncentives
* Green bonds
* Prize competitions

INNOVATION
« Exponential tech

Partnerships

Funding/financing
Business models

Water trading

&=

WANER
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THE CIRCULAR ECONOMY DRIVES INNOVATION AND VALUE

CURRENT PARADIGM NEW PARADIGM

EFFICIENCY
RE-USE
RECYCLING
TR EATM ENT
“FACTORIES”

ENERGY

RESOURCES

NUTIRENTS

WATER

G-

Adapted from Lux Research Water Intelligence 2008 V/\"‘EQ
FOUNDRY



WATER RISK AS A BUSINESS RISK

Physical

Regulatory

W f
P 8+

Reputational

=

Supply Chain

Water scarcity
drives up input
prices (~2%-
20%)

Suspension or
withdrawal of
supplier's water
license or
discharge
permits disrupts
supply chain

Responsibility
"by association"
for suppliers'
water pollution
damages brand
or reputation,
hinders growth

SiE

Operations

Increased capital
expenditure on
water treatment,
extraction or
alternative
technologies
raises costs

Reallocation to
more urgent
needs during
drought disrupts
operations

Competition with
household
demands, or
pollution
incidents,
damages brand
or reputation,
hinders growth

1 - “Watching Water,” JP Morgan Chase Global Equity Research, April 2008.

Water Foundry, LLC 2017 All Rights Reserved.
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Product Use

Non-availability
or scarcity of
water required
for using product
or service limits
growth

Restrictions on
use of particular
products or
services due to
water intensity
raises costs or
checks growth

Public outcry
regarding water
intensity of
product damages
brand,
reputation,
hinders growth

[od

Financial Impact

Lost revenue
Higher costs from:
- Supply chain

- Changes in
production

- Capital expenditure

- Regulatory
compliance

- Increasing price of
consuming or
discharging water

Delayed or
suppressed growth

Potential higher
cost of capital

&<
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http://pdf.wri.org/jpmorgan_watching_water.pdf

Incorporate water risk into ‘traditional’
corporate risk management processes

Quantify the “real” value of water to the
business

Understand the energy-water nexus and its
potential business implications, set targets
across the value chain

Increase focus on engagement and
innovation

Look for opportunities in the overlaps

Make a public commitment to water
stewardship

Practice “radical transparency” about water
and seek opportunities to collaborate — or
clear the (internal) path for collaboration

Getting Ahead of the "Ripple Effect” A Framework for a Water Stewardship Strategy. W. Sarni, Deloitte University Press. 2013

Intel:

Joint water
recharging facility
with city of
Chandler, Arizona

Community outreach
programs to provide
safe drinking water

WATER STEWARDSHIP - HOW TO MITIGATE THESE RISKS?

Watershed protection
Water infrastructure repair

Preservation Ecolab:
“Dry” conveyor

belt lubricant

Innovation

Ford: Ecolab:
Research partnership “Smart technology”
with Georgia Institute of to record water
Technology consumption metrics

&<

VWATER
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A LICENSE TO GROW STRATEGY

No strategy

+ Water scarcity not
acknowledged as
an issue

« All resources
treated equally

« Cash flows heavily
weighted

« Market price of
water governs
decisions

INCREASING VALUE AND COLLECTIVE ACTION

—
—

¥

Efficiency strategy

Water scarcity as a
driver of cost

Consider cost of
acquisition and use
of water

Heavily weight

profitability risk
Focus on water
conservation

Set internal water
efficiency goals

Risk Strategy

Manage water
scarcity risk at the
facility or business-
unit level

Pursue stakeholder
engagement to
improve water
access

May calculate full
cost of water

May participate in
public policy
formulation

Ad hoc investment
in technology
innovation

“Social license-to-
operate” risks
heavily weighted

Fueling Growth: You Can’t Always Buy What You Need. W. Sarni. Deloitte University Press. 2014.

Py

LICENSE-TO-GROW STRATEGY

Quantify value of
water

Proactively drive
business

“ecosystems and
“aligned action”

Innovation -
develop
product/service
offerings that
address water
scarcity

Manage water
scarcity as a
platform for
growth

Participate in
water-related

policy
development

&<

WATER
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CREATING ABUNDANCE THROUGH INNOVATION

WATER
MANAGEMENT

INCREASING BUSINESS VALUE

SOCIETAL IMPACT AND BRAND VALUE

FINANCIAL IMPACT AND BUSINESS VALUE ‘

INCREASING IMPACT

VWATER

Water Foundry, LLC 2017 All Rights Reserved ~FOUNDRY




OVERVIEW OF WATER REUSE AS A COMPONENT OF WATER STEWARDSHIP

Value of Water in Supply

et e Purpose

Transparency, Measuring
& Monitoring, Assess &
Manage Risk, Targets and ot Strategy
Goals, Engagement and
Response

Water Reuse

(Ex- Rainwater Capture, = I RTS8 TIyPs

Recycling Wastewater,
Aquifer Recharge, etc.)




CASE STUDY — INTEL
Respect for the Human Right to Water as a Company Value (|ntel>

* Tenants of Water Policy- Safety, Sufficiency, Transparency, Physical

Availability, and Responsibility.

Reduce Reuse Innovate

e 57 Billion
Gallons of Water

Conserved Since
1998

e Ultra Pure Water
Conservation

e Water Efficient
Facilities

e Treat and Return
80% of Water
Withdrawal to
Local
Communities

e Reuse of
Greywater and
Rainwater

e Solar Hot Water
System in India,
Costa Rica, and
Israel

e |oT Sensor
Technology



CASE STUDY —Dow Chemical Company
Commitment to Advancing the Circular Economy @

*  Chemical Industry is Uniquely Positioned to Contribute to Water Stewardship
1. “Reduce Water Scarcity With New Treatments
2. Develop New Technologies to Improve Water Availability, Water Quality, Cost and
Energy Efficiency
Turn Wastewater Into A Valuable Resource Through Advanced Reclamation Process”

Ternuezen, Netherlands Tarragona, Spain Freeport, Texas

e Recycles 3.6 million e Recycles 6.9 million e Recycled Water
m3/year of treated m3/year of treated Expected to Save 20
municipal wastewater municipal wastewater Million m3/Year

e Reduced Energy e 40% of Water Needs e 10% Water Reduction
Associated with From One Facility e Production of Ethylene
Treatment by 95% e 2016 Environmental and Polyethylene at

e Reduced Carbon Dioxide Leader’s Project of the Lower Cost
Emissions by 60,000 Year

Tonnes Annually



CASE STUDY - Toyota Corporation

Local Needs.

e Reduce Consumption
in Existing Practice

e Introduce Technology
that Reduces Industrial
Water Consumption
Through Rainwater
Use and Improving
Recycling Methods

CDP Water Report A List Company

* 5.1% Reduction in
Total Water
Consumption

* 4.2% Reduction in
Consumption per Unit

* In North America
Facilities, Reduction in
99.8 Million Gallons

N7,

Leader in Water Management, Water Risk Reduction and Information DiscIosureTOYOTA
Target: Effective Wastewater Management and Reduced Consumption Specific to

e Motomachi Plant,
Japan-Utilizing
Wastewater to Create
a Variety of Waterfront
Environments

e Mississippi Plant, USA-
Harvesting Rainwater

e Kentucky Plant, USA-
Capturing
Condensation




Thank You

Will Sarni
Water Foundry
www.waterfoundry.com
720 341-7272
will@willsarni.com

G-

WATER

FOUNDRY



oy
N ]1!.F
Y
- SN _

West Basin Municipal Water District
8, 2017

World Water Week

August 2




WEST BASIN MUNICIPAL WATER DISTRICT

!)!g Celebrating 70 Years! :gg

1947-2017

Public wholesale water agency

* Member of Metropolitan Water District
of Southern California

* Provides imported drinking water to nearly
1 million people in 17 cities

* Industry leader in implementing effective
water conservation programs, producing
recycled water, exploring desalination and
providing community education

32 WWW.WESTBASIN.ORG



West Basin Service Area

Calabasas

Franklin
Canyon
Topanga
Beverly ngs?:od—
Hills g
A w
Ve ns
Administration LosiAbgeles

&
3 1.5 0 3
Miles
Hawthorne!
Island’
Harold C. Williams

. Division I: Carson, Palos Verdes Estates, Rancho Palos Verdes, Rolling Hills,
Rolling Hills Estates, and unincorporated LA County areas of Rancho Dominguez

Gloria D. Gray
Division II: Ingl d, and unincorp d LA County areas of Lennox,
South Ladera Heights, West Athens, and Westmont

Carol W. Kwan Long Beach
. Division lll: Hermosa Beach, Lomita, Manhattan Beach, Redondo Beach, and a

portion of Torrance

Scott Houston = - Rolling Hills
. Division IV: Culver City, El Segundo, Malibu, West Hollywood, and unincorporated s g

LA County areas of Del Aire, Lennox, Marina del Rey, North Ladera Heights,

T , View Park, and Windsor Hills

F=hE I Rolling|Hills

Donald L. Dear 'R-ac.: o ,'P -"°'s
. Division V: Gardena, Hawth L dale, and unincorp d LA County area

of El Camino Village

33 www.westbasin.org



West Basin Board of Directors

Division |
Harold C. Williams
President

Division Il
Gloria D. Gray
Secretary

Division Il
Carol W. Kwan
Member

34

Division IV
Scott Houston
Vice President

Division V
Donald L. Dear
Treasurer

Celebrating 70 Years! !\\(!
1947-2017 |

www.westbasin.org



Challenges to a Reliable Water Future

U.S. Drought Monitor
California

35

www.westbasin.org



Statewide Average Precipitation - by water year

verage Precipiation (inches)

1980 1985 1990 1995 2000 2005 2010 2014

‘Seplember 30)

1975

Watar Year (October |

1970




Lake Oroville -
2014



Where Does Our Water Come From?

60%
Water Supply
For 19 Million

38

www.westbasin.org



Food for Thought: Are these the first 4 years
of a mega-drought?

7 Evidence from tree rings shows that drought was historically much more widespread

A 200'year drought ¥ inthe American West than now, while the 20th century was wetter than normal,
Percentage of the West affected by drought from 800 A.D. to 2000:

60 %

DRIER [l I WETTER
AVERAGE ‘
40 S .l. .M fv‘w
20
Medieval megadroughts: The West experienced two abnormally dry 1850: California
periods lasting close to 200 years each during the Middle Ages. becomes state

0 Al Al | L 1 1 . L} L} L) L] L] L]
800 900 1000 1100 1200 1300 1400 1500 1600 1700 1800 1900 2000

Source: E.R. Cook et al, Earth-Science Reviews YEAR KARL KAHLER/BAY AREA NEWS GROUP



Balanced Approach to Reliability

40

www.westbasin.org



Water Reliability Through Supply Diversification

1990 Water Supply

Groundwater Imported Water

41 www.westbasin.org



Water Reliability Through Supply Diversification

2015 Water Supply Portfolio

19% Groundwater (Cities +
Retailers)

9% Recycled Water
(West Basin)

16% Conservation
(West Basin + Retailers)

.4% Brackish Desal
(Retailer)

Percentages rounded and based on 2015 Urban Water Management Plan data

42 www.westbasin.org



Water Recycling

*  More than 175 billion
gallons of water
produced

* Over 13,000 visitors
annually

Five “designer” waters

Edward C. Little Water Recycling Facility
El Segundo, Calif.

43 www.westbasin.org



“Fit for Purpose” Recycled Water

RO/UV for GW Replenishment

44

www.westbasin.org



Recycled Water Distribution System

1. Mics> Flyztion Expansion 2t Carson Satelite Plast
2 Madrona Latecal Desnfieciion Siaton
Tomance Refning Compeny
3. Sepplemental Second Pass
Reverse Osmoss System Replacement
4 Ptase V Expanson - Meaofisstion
5. Piase IV Expanson - Msooiirason
& Cal Trens 405 | Frgueroa Lateeal
7. Carson Street Lateral Exisason - East
£ Carson Syeet Lateral Exteason — West
2 Kenneth Hahn Pak Lateral
12 Lanch Avenue Park Lateral
11. Norh Gasdena Latecal
12 Palos Vendes Golf Course Lateeal

13. Tonznce Feashility Study

14_ Tesoro Wimengion / Ax Products Lateral
15. Tomrance Transd Censier Lateral
> Be Conneced

Exasing Brore Ppelne

WTh

g e sy i bt B s et

www.westbasin.o




5 Designer Recycled Waters

Chevron

=

ﬁrrance
Refining Company

STUBHUB!

= CENTER

o \\arriott

(P g » >

HONDA

The Power of Dreams

california State University

DOMINGUEZ HIWS

LAX

Los Angeles
World Airports

Z
/

"

46
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Piloting New Technologies

$13 million Pilot Membrane
Bioreactor (MBR) Treatment at
Hyperion WRP

(]
m@m{f
ITATION

CITY OF LDS ANGELES

Los Angeles
Department of
| Water & Power

47 www.westbasin.org



Exploring New Drought-Proof Sources

48

www.westbasin.org



“Whiskey is for Drinking,
Water is for Fighting!”


http://www.google.com/url?sa=i&source=images&cd=&docid=huEcxEdjDfDRtM&tbnid=JLxrrwnqVVgSoM:&ved=0CAgQjRwwAA&url=http://theblissindex.blogspot.com/2010/02/whiskey-is-for-drinking-water-is-for.html&ei=ATSJUvzUK8OjigK2qoHQDw&psig=AFQjCNG1FqnmFprQS4-Ud3enhmDeJhsxlg&ust=1384809857764282
http://www.google.com/url?sa=i&source=images&cd=&docid=huEcxEdjDfDRtM&tbnid=JLxrrwnqVVgSoM:&ved=0CAgQjRwwAA&url=http://theblissindex.blogspot.com/2010/02/whiskey-is-for-drinking-water-is-for.html&ei=ATSJUvzUK8OjigK2qoHQDw&psig=AFQjCNG1FqnmFprQS4-Ud3enhmDeJhsxlg&ust=1384809857764282
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Scott Houston

Vice President, Board of Directors
West Basin MWD
Info@scotthouston.org

www.westbasin.org
www.scotthouston.org

Facebook.com/Scott.Houston.Calif
Twitter: @ScottHoustonCA

Thank you!



Accelerating adoption of water reuse
Presentation at Stockholm World Water Week

Albert Cho, Vice President, Strategy and Business Development
August 28, 2017
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migrations and our future power generation Greenland

willbe melting rapidty Scandnnavna/UK/Northem Russua/Greenland

— o Compact high-rise citie shelter fos wodlds population Siberia

Arctic passage N i P S g e

With no sea ice, this valuable shipping ST : T ig,,:"
p e )

Pata onia

e newarabl'mdmmmo
< ..  poorsoiisneeded preparation

Western Antarctica
Unrecognisable now. Densely
populated with high-rise cities

SO~

3 488
LA .,!5/
1y A

‘Southern China
Dried rivers and aquifersmean

Most of the Himalayan glaciers
have meited, with
lotmavolﬂnmaimlveshthe
region.

: W -
Australia &
in the far nocth and Tasmania, &
compact cities house people
and crops are grown. The restof

the continent is given to solar New Zealand
energy production and uranium Unrecognisable, This densely
mining for nucleas power poputated istand state has

Source: Parag Khanna, New Scientist \



Comparative economics of water supply

Levelized Cost of Alternative Water Supplies and Water Conservation and Efficiency Measures, in 2015 dollars
per acre-foot O

Landscape Conversion (Low) I !
Residential Showerhead [ ] |
g lce Machine [ :
§ Prerinse Spray Valve | - __________________________ 1:
€ Medical Steam Sterilizer Modification | i
> Woaterless Wok Stove [ | :
E Residential Clothes Washer [ ] :
é Residential Toilet (3.5 gpf) [ | K
i B ' )
Water Broom | | |
Landscape Conversion (High) | ] :
Urinal | |
> Shormwoler Copture  ——10° | ! |
rmwater Capture e -
2 P Small | T B .
- Brackish Desalination Large 1 " I :
= Smal | . — _______________ )
g Nonpofable Revse  Small | | | _ ______________ |
Large m |
o . ge | . :
E Indirect Potable Reuse Small e .
5 | X : .
e Large = |
£ - L L !
% Seawater Desalination Small | — .
-$6,000 -$4,000 -%2,000 $0 $2,000 $4,000 $6,000
Range of Cost
—— Range of Cost
I ($/Acre-Foof)
I I
L— Median

Source: Pacific Institute



Common Processes for Wastewater Reuse

Secondary/Tertiary

Treatment

Membrane Filtration

Reverse Osmosis

AOP

Environmental
Buffer

Influent Quality

“Dirty” — lots of solids,
organic matter

“Lake Water” — clean,
but lots of floaty stuff

“Clear water” —
minimal foulants

“Tap Water” — looks
like drinking water

“Distilled Water” —pure
water

Why Step is
Required

Remove pollutants

Reduce organics levels
in water

Settle out solids

* Physical barrier

* Removes small
particles/organics
still in water

* Second physical
barrier

* Removes more ions,
pathogens

* Destruction of some
Constituents of
Emerging Concern
(CECs)

* Allows integration
into existing water

supply

* Increases public

* Disinfects confidence
* Removessome thogens/viruses
pathogens pathog
Key Technologies * Clarifiers * Microfiltration * Reverse Osmosis * UV +H202 * Aquifers
* Activated Sludge e Ultrafiltration i s e UV +HOCI * Lakes

SBR

* Ceramic
Membranes

e Ozone + H202

* Reservoirs




What Alternatives Exist to Make this more Efficient?

Secondary/Tertiary
Treatment

AOP

Environmental Buffer

Influent Quality

“Dirty” — lots of solids,
organic matter

“Tap Water” — looks like
drinking water

“Distilled Water” —
pure water

Why Step is
Required

* Remove pollutants

* Reduce organics levels
in water

e Settle out solids

Key Technologies

* Clarifiers
* Activated Sludge
* SBR

* Destruction of some
Constituents of
Emerging Concern
(CECs)

* Allows integration
into existing water

supply

* Increases public

* Disinfects confidence
pathogens/viruses

e UV +H202 * Aquifers

e UV + HOCI * Lakes

e (Ozone + H202

e Reservoirs




Emerging alternatives

Secondary/Tertiary
Treatment

Ozone

Biologically Active
Filtration

Environmental
Buffer

Influent Quality

Why Step is
Required

Key Technologies

“Lake Water” — clean,
but lots of floaty stuff

“Clean seawater” —low
organic matter

* Disinfection

* Breakdown of
organics

* Make TOC
biologically available

e CEC Reduction
¢ TOC Removal
e Filtration

* Removesions and
pathogens

* Ozone Generator

e Contactor for ozone
reaction to take
place

e Underdrain
* Pressure Filter

e Tanks




76

of survey respondents

believe recycled water
should be used as a
long-term solution,

regardless of drought.

87"

of respondents SUPPORT
using recycled water as an

additional source of water.

e Y

VERY SOMEWHAT
SUPPORTIVE SUPPORTIVE

41~

SOMEWHAT
WILLING

4o

VERY WILLING

are willing to
use recycled

83"
water in their

everyday lives.




LABELS MATTER:

Referring to reused water as “purified water” garners stronger

% support for its use as an additional local water supply than
“recycled water” or “reclaimed water.”

PURIFIED
of California residents are WATER
more willing to use recycled
water after learning about the

treatment process. RECYCLED

WATER

RECLAIMED
WATER




New technologies will build public confidence — you can help!

WBTER WATER

PRIZE COMPE:‘(' lTION CENTER PRIZE COMPE'TIT[ON.CENTER

$50 000 in prize $$$'

Can YOU
help us
improve

p— ——

Can you help us \ .

arser_1ic detect pathogens
sensing in water? =
in water? | f?

%CLMTION

7 anagmq Wager in the West






We Must
Overcome the
Stigma of
Reused Water

Nelson Switzer, Chief Sustainability Office, Nestle Waters North America
@nelsonswitzer

World Water Week

28 August 2017




Pressure









There is a stigma associated
with reused water.

But what is this stigma, and how can we overcome it to ensure the
world’s growing population can access the abundant supply of clean,
safe water needed to survive and prosper?




Unsafe Harmful




Perception: reused water is dirty

Willing 31%

Willing, but with reservations 51%

Unwilling 18%

Source: Acceptance of Water Recycling in Australia, National Baseline Data. ) S Marks, B Martin, M Zadorozny (2006)



Perception: reused water is dirty

57%
53%
The closer
reclaimed
water is to 31%
immediate
consumption, 16%
the deeper the 7 .
' .
reservation to
use it :t §¢ & ¢ £ 8
g Eg £ 8 &5 i
8 3 £
g 8

Source: Recycled water for consumer markets — a marketing research review and agenda. S. Dolnic¢ar and C. Saunders. (2006)




Perception: reused water is unsafe

"People will worry about the safety of "| have no objection to water
recycled water for their children."

recycling as long as safety is
guaranteed.”

Source: Sydney Water Study (1999)



Perception: reused water is harmful

City Water Reclaim Water

pH 9.3 7.3
Conductivity (umhos) 330 900
Alkalinity (as CaCO, ppm 56 60-90
Total Hardness (as CaCO3)*,ppm 98 100-250
Calcium (as CaCO03), ppm 29 100-135
Magnesium (as CaCO3), ppm 69 100-140
Ortho phosphate (as PO4)*, ppm 1.5 5-15
Silica (as SiO02), ppm 6 9.5
Chloride (as CI)*, ppm 48 110-150
Sulfate (as SO4)*, ppm 31 120-170
TOC (ppm as C)*, ppm 2.5 5-50

Figure 3: City Water vs. Reclaim Water Quality

Source: http://www.uswaterservices.com/resource-library/case-studies/details?ltemplate=details&lcommtypeid=17&item_id=32



Reused: what is being reused?

Millions of m3 of

reused water per day
China 14.82
Mexico 14.40
United States—7.60
Chile 0.84
Spain 0.62
Singapore 0.53
Japan 0.50
Australia 0.46
Israe——0.40

Saudi Arabia—0.20










Innovation: California



Stigma killing: keys to success

— Language

— Understanding

— History

— Natural Systems



We Must
Overcome the
Stigma of
Reused Water

Nelson Switzer, Chief Sustainability Office, Nestle Waters North America
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