Water and Energy Nexus
Research:
What Are We Waiting For?

Alliance
Water
Efficiency

Mary Ann Dickinson
President and CEO

International Emerging Technology Symposium
April 23-24, 2014



Water and Energy are Linked
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US Water Withdrawals
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Embedded Water in Energy

US Daily Water Usage
Total = 410 Billion Gallons in 2005
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Source: US Geological Survey 2005



Embedded Energy in Water

Source
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Our View

= AWE recognizes the need for collaboration

= Efforts for energy efficient use and water
efficient use have historically been separate
but parallel efforts

= We are committed to improving joint
management of these issues

= Partner in this project is ACEEE (American
Council for an Energy-Efficient Economy)
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The First Project

—

= Joint effort of AWE and ACEEE

= Supported by funding frem-the—
Turner Foundation Alliance
: : Water
= Purpose: to identify ghe nigiancy
research, program,
needs of the water-

A BLUEPRINT FOR ACTION
and Policy Agenda

national long term energ
community




December 9, 2010 Workshop —

54 individuals from 41
water and energy
organizations

8 Main Themes identified
with recommendations in
each

5 Priority areas for
Immediate action

Blueprint Report published
and widely distributed

Posted at www.adwe.org




Water-Energy Research g

1.

Develop a comprehensive database on water
embedded in energy and energy embedded in
water.

Recommend consistent and comparable
methodology for measuring embedded water and
energy

Develop consistent water & energy factors to drive
programs, policies, and technology development &
Implementation

Add regional and state-by-state data

Develop credible national estimates based on the
compiled local and regional data

Develop baseline of total energy use by water and
wastewater utilities and water use by electric utilities
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Goals for Research Work Group  ———

= |nventory work already undertaken on
embedded water in energy and embedded
energy in water

= |nventory and assess current work related
to green infrastructure and water-energy
efficiency

= |[nventory water and energy efficiency
studies, research priorities and
assessments on water-related energy
consumption

= Recommend steps for national and regional
research
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Research Work Group Activity g

= 42 representatives from 33 organizations,
Including public utilities, research
organizations, universities, government
agencies, and advocacy organizations

= 13 Presentations made
= Research collected and summarized

= White Paper published in June, 2013 on
research issues and recommendations

= Both documents posted on AWE web site:
www.alllanceforwaterefficiency.orqg/Wate
r-Energy-Research-Group.aspx
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Research Database —

= Catalogued all publicly-available non-
confidential research

= Qver 200 research documents from
Internet searches and recommendations
from Work Group members

= |ncludes Primary research only

= 44-page database that provides Paper
Title, Author, Organization, date of
publication, link, keywords and key findings
as well as types and methods of research,
types of technologies, and types of findings
and recommendations
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Water and Energy Nexus Research Database

This database was compiled by GEI Consultants, Inc. and is sponsored by the Alliance for Water Efficiency and catzlogues major, publicly available research that addresses the nexus between water and energy resources.

For mare information about this database, please refer to "Water-Energy Research: Recommendations for Future Opportunities”, May 2013, at ttp://www.allianceforwaterefficiency.org/.

Electrical Power

Author

Organization
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Key Findings

* Electrical power consumed in municipal wastewater traztment is about 1% of the average residential consumption of electrical power

lofld

Wastewater Treatment|
2t Ely, Minnesota

2019808 File=D33ARSCTVFILESHSCINDEX Y200AT
AECTETHRUB0HECTHTHEC00000000%EC2000TOW
W itEQuery=EiSearchMethod=18FuzyDegrae=08

User=ENONYMOUSERassword=anonymousField=
BiUseqField=EintQField0p=0RExtaFieldop=0&Docs

indirect use

Consumption for ZysctionD=ZyDocument&Client=EPa&inden=Prior+t advanced processes, municipal wastewster, unit  |when the distribution of treatment schemes given in the 1968 Inventory of Municipal Waste Faciities is used a5 2 basis. if all
Iunicipal Wastewater 0+1876%D0cs=E0uery=Time=&EndTime=85earch process basis; power consumption, individual communities were served by activated sludge plants, the electrical power used vill be about twic this amount. This is equivalent to
atment Method=18TocRestrict=n&Toc=ETocEntry=L0Field processes, plant utilities; comparison, electrical  [about 15 watts per housshald.
=kiFieldvear=ROFieldMonth=E.0FieldDay=EintaFie Power * Ths, for complete secondary treatment, the power consumed is about equivalent to 24 hour operation of one desk lamp per
Idop=0&ExtaFieldop=0Rxmiauery=EFile=D%3A%3 household.
CzyfilasksCindex20DatasCo0thrurS¥SCTH NG CO * The power consumed by tertiary trestment depends on the processes used, but for the Lake Tahos system of tertiary treztment, the
D000014%5CR100TGTH it &Uiser=ANONYMOUS Pag power consume is about 40-50% greater than the power consumed in conventional activated sludge treatment.
sword=anonymous&SortiMethod=lrc-
EnvadmumDocuments=15FuzzyDegree=0imaged
uglity=r73g6,r7528/%150y150g 16/ 1425 EDisplay=pHT
Cffinefseakrage=yEsearchBack=ZyActionL&Back=2y
actionsEBackDesc=Results}20page kMavimumPage
=1 82yEntry=185eeiPage= i PURL
Energy Consumption | Donald ). Hernandsz EPA 11197 |httpc/fnepis.epa pov/Eae/TyNET 2o/ 200070WWPD | EW  |Enerzy use, advanced wastewater treatment plant, |* The enerzy utilized by support services at Ely far surpasses energy utilization in the treatment process. Fuel s the largest single
of Advaniced FrZyictionP=POF ACTent=ERARIndex=1875%20Thr Ely, Minnesota; plant operation; support services;  |energy use. Regardless of the daily flow or level of treatment used (phospharus remaval] this energy use would not be reduced. an

estimate of 203 t1) (57 kHh) per day for primary-secondary plant supgort services. This is very close to the probable use &t the Ely
primary-secondary plant,

+ After fuel the naxt largest use of energy is indirect use for the production of resources used. This use also far exceeds the energy used
in the trestment process. Regardless of where a plant of this type s located, this utiization will ramain relative'y high. it can readity be
sean that the greatest energy use is in the production of lime and electricity

+ Of the total 2.37 Gl used per day t Ely, 27,68 G) are atiributable to heating the plant, 12.45 GI are used in producing the lime, and
12.96 Gl are used in producing the elactricity used 2t the plant. These three items constitute 35% of the plant energy use.

* Energy use is a direct measurement of cost, in both dollars and natural resources. & complete and thorough evaluztion should be
carried out when an advanced wastewster treatment facility is considered, and no such facility should be built unless the study
indicates & tru need with minimum adverse effects.

* summary of daily energy utilization for &WT plant operation: Plant operation (3.36 I, 8.6%), Support services (31,03 GI, 49.7%),
Indirect |26.05 G, 41.7%), Total |52.44 &, 100%)




What Did We Find? I

= The energy used in the water
sector has been a concern since
the 1970s, whereas the issues
surrounding the water used In
energy production has only
received attention starting in the
2000s

= No comprehensive studies were
found that provide a detailed audit
of embedded energy demands for
an entire local, regional or national
water/wastewater system




What Did We Find? p—

= There are more studies related to the
energy used in the water system (E-W)
than the water used in the energy sector
(W-E)

= Most of the available research for either E-
W or W-E has been published within the
past 10 years

= Public funding of research is needed to
spur additional investigations of alternative
sources of energy and water
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Publication of White Paper —

= White Paper accompanies
research database

= Published in June, 2013

= Posted on AWE's web site at
www.adwe.org

= Discusses research findings
In detalil

= Provides recommendations
for further research




Recommendations

1. Develop comprehensive
studies and associated
guidelines to conduct a
detailed audit of embedded
energy demands for an entire
local, regional or national
water/wastewater system for
purposes to determining
system optimization




Recommendations R

2. Assess technical and economic
energy efficiency and demand
response potential in water and
wastewater systems and
develop industry accepted
guidelines for such studies on
Individual systems

3. ldentify and eliminate regulatory
barriers to co-implementation of
efficiency programs in the water
and energy sectors




Recommendations J—

4. Develop water AND energy
Industry-accepted Evaluation,
Measurement and Verification
(EM&YV) protocols for use In
efficiency programs

5. Develop industry standards,
protocols and business models
for advanced biogas
development programs and net
zero facilities at wastewater
treatment plants




Recommendations

6. Conduct landscape
Irrigation equipment
efficiency potential
studies to support
establishment of
efficiency standards




Recommendations p—

7. ldentify rate structures, price constructs, and
financing mechanisms that eliminate the
disincentives of efficiency programs and
alternative supplies use in the water sector

8. Evaluate technologies and practices that can
reduce the energy demand of desalination
and lower its costs

9. Continue investigations into the water energy
tradeoffs of differing resource development &
management choices that can better inform
multi-sectoral integrated resource planning
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Recommendations

10. Develop technologies and
protocols that can
Increase water use
efficiency and re-use,
support water supply
switching, and reduce
water quality impacts of
power generation facilities
and other energy fuels
development




Recommendations —

11. Assess potential impacts to water supplies
and guality of energy resource development,
such as fracturing for natural gas and
biofuels development; identify methods,
practices and technologies that reduce or
eliminate these impacts

12. Develop supply chain and product
embedded water-energy evaluations that
Inform consumers of the energy and water
Intensity of the products or services they buy

Alliance
Water
Efficiency



Recommendations _—

13. Identify effective methods,
forums, practices and other
mechanisms for
communication and
engagement by the research
and policy communities to
ensure commercialization
and adoption of research
results and technological
developments




What's Next?

Recommendations drawn from
the observed findings and the
iIdentified gaps in research

Vetted with Water and Energy
Research Work Group

Next Steps: improve awareness,
funding, and better integrated
management of water and
energy resources on a local,
regional, and national basis
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Calendar  Mews Resource Library | WaterSenze | Commitiees | Join | About

AWE Exemplary Programs Webinar on
Innovative Cll Water Efficiency Programs 4232014 iermationl Emeraing Technoioay
. . X Symposium

The second webinar in the series

5i6I2014 2nd Annual Smart Water Leadership

showcasing exemplary praograms of Summit

AWE's members will feature the

. ) ) - car biG2014 AWE Webinar - Exemplary Programs
e online SAUCT que plary Prog
internationally recognized commercial ¢ fers can SUOTLSeaken Series: Innavative Cll Water Efficiency

pragrams of City West Water in Tﬁf}?::nfm clements - Programs

Melbourne, Australia. The webinar will Ri20/2014 2014 Energy Efficiency Global Forum
offer practical advice on how to set up these innovative programs in
your senice area. Learn maore here.

AWE Wins 2014 U.S. Water Prize

The Alliance for Water Efficiency has
won the 2014 .5, Water Prize in the

bI30/2014 River Ralty 2014

non-profit category. The prestigious II\'.III‘I\ILGr\'I'1i1{ PRIZE
award is given annually by the .S b

Water Alliance to organizations that

engage in sustainable solutions and advance holistic, watershed-

based approaches to water quality and quantity challenges. The prize
was presented to AWE on April 7 at the Mational Geographic Society

ISAWWA Water Utility Survey Report
March 2012

Headquarters in Washington, D.C. Learn mare here. 3 1',:::3,'; Emﬂe"wwmh Newsletier -
AWE in Time Square! [@) AWFWebnarPage
AWE's Never Waste ad is now running on the CBS "Super Screen” '*‘-. ANSEAWWA G480-13 Standard
strateqically positioned at 42nd 3t between 7th and 8th Ave. in the e
. Colorade River Basin Water Su &
heart of the Times Square Plaza. Qur 10 second ad can be seen 3 Demand Study Released PRl
below. P J0BS, INTERNSHIPS, AND RFPIRFQ
2l BOARD
() AWE Water Conservation Tracking Tool
-~ Water Congervation Program
jed] Operations Standard
(50 ) AWE-ACEEE Water and Energy
=3 Research Work Group
Bz

FedCenter.gov Announces New Water
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Resource Library

YWelcome to the Alliance for Water

Efficiency's Resource Library. AWE strives

to provide the best on-line resources an

water conservation and efficiency. Search

through our collection and discaover the

wealth of useful, technical information

assembled. Enter keyword(s)in

the search box below or select an library section from the list on the
right. Search instructions and tips are available here.

Resource Library Search Tool

Use the tool below to search the Alliance for Water Efficiency library:

Hews | Resource Library | WaterSense | Committees | Join

About

WWater Demand Management Bulletin
Listing

Codes and Standards Home Page

0-Water-E fficiency-Stds-Codes-
Guidelines-{Indoor)-2014-03-22

0-US-Water-Product-Standards-
Matrix-2014-03-20

CEE-Residential-Dizshwasher-QPL-PDF

AWE Water Conservation Tracking Tool

Basic Search H Advanced Search |

| | [site

Alternate Water Supphy

Canada, Province Level Water
Efficiency Policy Information

Commercial, Institutienal, and Industrial
Water Users

Commercial, Institutional, and Industrial
Water Saving Tips

Definition of Terms

Looking for a quick definition of a water or conservation related term
ar concept? The AWE Glossary has an extensive list of the most
commanly used terms in the biz.

AWE Glossary of Commaon Water Related Terms, Abbreviations, and
Definitions

Help Us Improve the AWE Resource Library

Flease send us your ideas forimproving the resource library! Letus
know what is missing, what needs to be corrected or updated, and
what you would like to see. Help the Alliance for Water Efficiency to
improve the best water efficiency resource on the web! Please
contact us with your suggestions. Thank you.

Drought and Drought Response
Intraduction

Green Building and Water Efficiency
Intreduction

Home Water Works Consumer Web Site

Landscape, Irrigation, and Outdoor
Water Use

Metering and Submetering

Mon-Residential Fixtures, Appliances
and Egquipment

Residential Water Use, Fixtures, and
Appliances

Residential Water Saving Tips

Standards and Codes




homewaterworks

Calculator  Water Conservation Tips

Indaor Water Use

Landscape & Irrigation

Explore Water Conservation
With Our Water Use Calculator

Want to conserve water? Mat sure where to start? Our Water Calculator quickly estimates how
much water your household uses and compares it to a similar average and a highly efficient

home.

The Water Calculator also shows you where to begin your home water conservation efforts.
Throughout Home Water Works, you'll find useful tips and resources for saving water and

money without sacrificing comfort or convenience.

Get the bottle that will
CHANGE THE WAY
you think about

WATER.

Join our Never Waste
Campaign. Click Here p

Does Your Landscape Have a
Drinking Problem?

Read about outdoor water conservation for
helpful information on how to keep your
landscape looking beautiful while staying
water efficient.

Water & Energy

- QU MUCYNTER DE

A project of the
Water Efficiency

@.-5 Alliance

AboutUs  Blog

YOUIREAILYUSE?,

FIND MY WATER USAGE

How much

Water do you use?

Quick & Easy Tips For Saving
Water at Home and Work

Looking for quick and easy ways to save
water? Read our water conservation and
saving tips to see how easy it can be to
conserve water at home and in the workplace!
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