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“Water should not be judged by its history, but by its quality”

Dr. Lucas Van Vuuren, National Institute of Water Research, South Africa
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wo of the Water Environment Federation’s

(WEF) critical objectives are to “generate
an increased public awareness of the value of
water leading to increased funding to protect
water quality through appropriate levels of
infrastructure, management approaches, and
services” and to “establish the conditions
that promote accelerated development and
implementation of innovative technologies and
approaches in the water sector.”

WEF has been successful at striving toward
those objectives through the use of a “maturity
model” approach with the development of two
roadmaps, on Energy (2013) and Nutrient
Management (2015). The Reuse Roadmap
development process builds on the experience
gained developing the two previous WEF
roadmap publications, which demonstrated the
importance of a sector scan, effective partners,
leveraging planned events with a similar theme,
and building off of existing WEF programs.

The goal of the Reuse Roadmap is to develop
a high-level approach to help guide utilities and
industry decision-makers in issues to address
when considering water reuse. Like the Energy
and Nutrients roadmaps, the Water Reuse
roadmap is brief and high level to be accessible
to all types of stakeholders, including public
officials, utility managers, operators, engineers,
and regulators. The roadmap will not “reinvent
the wheel;” with all of the great technical
resources available. Rather, the focus will be to
help decision-makers to quickly understand the
strategic issues inherent in a water reuse effort.

In February 2016, the Water Environment
Federation, the Water Environment & Reuse
Foundation (WE&RF), the National Water
Research Institute (NWRI), and WateReuse
sponsored a 2-day meeting at Orange County
Sanitation District (OCSD) in California to take

the next steps in developing a roadmap for the
vision of sustainable water resources through
the implementation of water reuse. OCSD was
chosen as the location for the experts’ meeting
because of the County's leadership in water
reuse. OCSD and the Orange County Water
District (OCWD) have partnered on water
recycling projects for more than 40 years,
including the Groundwater Replenishment
System (GWRS). Beginning in 2008, the GWRS
is the world’s largest indirect potable reuse
project of its kind that produces 100 MGD.

The OCSD experts’ meeting brought together
more than three dozen diverse representatives
from water utilities, regulatory agencies, academia,
consultants, associations, non-governmental
organizations (NGO). These attendees built the
framework for the Reuse Roadmap based on the
aspirational goal developed:

Water reuse is an element of a diverse and
resilient water management strategy.

Achieving this goal will require a dedication to
integrated resource management (IRM) in order
to overcome the public relations challenges,
technical barriers, and financial constraints while
ensuring public health and environmental quality.
The development of the Reuse Roadmap will
progress in two phases. This Primer represents
the first phase, a matrix of best practices
developed from the major topics and subtopics
identified by the experts’ meeting participants.
This matrix will be further developed by a larger
group of subject-matter experts into a guidance
document to be published in 2017. The guidance
document will be supplemented with case
studies and additional resources. The Roadmap
will also inform future research, training, and
advocacy programs to support the movement
toward incorporating water reuse into IRM efforts
at utilities.
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Major Themes

Water reuse is a multifaceted issue and two important terms are used to describe how
recycled water is an integral part of the water cycle. Recycled Water generally refers to
treated domestic wastewater that is used more than once before it passes back into the water
cycle. The terms “reused” and “recycled” are often used interchangeably depending on where
you are geographically.

While a number of topics were discussed by the experts about how to ensure that water reuse is
an element of a diverse and resilient water management strategy, two themes were present across
the entire conversation: Fit for Purpose and Legitimacy.

Fit for Purpose

Fit for purpose means matching water of a specific quality to a use appropriate for that quality.

For example, a water with quality suitable for irrigation might not be suitable for industrial use as boiler
feedwater. Because water can be treated to varying qualities depending on the need, water resource
recovery facilities (WRRFs) should be aware of the end use of the product water they treat. This focus
on treating to the appropriate use (fit for purpose) ensures both sufficient treatment for public health,
environmental, or product needs while also minimizing the cost of overtreating water to a quality
level much different than is actually required by the end use. The following three examples show how
water reuse can be used for environmental quality and irrigation, industrial, and even for drinking.

Tres Rios Wetlands, West Basin’s Designer Clean Water Services’
Arizona Water, California Pure Water Brew, Oregon
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Habitat Restoration and

Public Recreation at Tres Rios Wetlands
In 1990, the Arizona Department of
Environmental Quality released new water
quality standards for wastewater discharges
into Arizona waterways. The solution that

was selected by the City of Phoenix was the
construction of the Tres Rios wetland project,
meeting water quality requirements while
providing habitat for threatened and endangered
species, as well as public recreation space.
After passing through the wetlands, the water
is then used for crop irrigation. Phoenix reuses
100 percent of their effluent, as the water that
does not go to the wetland is provided as
cooling water for the nearby power plant.

West Basin’s Designer Water

In the early 1990s, the West Basin Municipal

Water District in Los Angeles, California,

added recycled water to its portfolio to serve

a population of a million people. To meet the

unique needs of their commercial and industrial

customers, the utility produces “designer water;
or amended tertiary water for industrial and
irrigation use. The types of designer water the
district produces include the following:

* Irrigation Water: Filtered and disinfected
for industrial and irrigation use

* Cooling Tower Water: Tertiary treated
water with ammonia removal

» Seawater Barrier and Groundwater
Replenishment Water: Secondary water,
with either lime clarification or microfiltration
and reverse osmosis (RO)

* Low-Pressure Boiler Feed Water:
microfiltration and reverse osmosis membranes
for pure RO water

* High-Pressure Boiler Feed Water:

Ultra-pure RO water treated by microfiltration
membranes and passed through RO
membranes twice

The designer water strategy enables the use

of recycled water far beyond the potential

of common irrigation applications for street
medians, parks, and golf courses. West Basin
also helps ensure the economic production in the
area by supplying a critical resource to several
local refineries and a power generation company.
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Clean Water Services’ Pure Water Brew Challenge

In order to demonstrate that water should be judged by its quality, not its history, Clean Water
Services (Portland, OR) began partnering with Oregon brewers in 2014 with the goal of raising
awareness and starting conversations about the reusable nature of all water. The Pure Water

Brew Challenge advances the understanding of how high-purity water can be used for product
manufacturing by highlighting one particular product: beer. The utility produced a batch of high-purity
water that far exceeds safe drinking water standards and provided it to local brewers to make beer.
These beers were featured at WateReuse's One Water Innovations Gala at WEFTEC® 2014 and

in the Innovation Pavilion at WEFTEC 2015 and 2016. Beer is a product that Oregon is known for
around the world; the Pure Water Brew Challenge is engaging industry professionals, public leaders,
and people everywhere in this conversation about water. The hope is that conversations inspired

by Pure Water Brew will broaden understanding about the potential of reused water as a source

of clean water.

6 THE WATER REUSE ROADMAP PRIMER



Legitimacy

Three Levels of Legitimacy

Pragmatic -
the user’s self-interest

Innovative potable reuse projects have often

been met with public opposition, despite having

proven technology and water quality meeting or
exceeding drinking water standards. The general
mindset from technical professionals such

as engineers and scientists is that the public

will accept new technologies when provided

with information through marketing and public
education activities. A study at OCWD and

OCSD about the success of their indirect potable

reuse program showed that the success of their

program was due to the legitimacy of their effort.

In order to have a successful project, answering

questions is required to address the concerns of

the user at three levels of legitimacy such as:

* Pragmatic — How do | benefit?

How am | involved in decision-making?

* Moral - How are safety and quality
guaranteed? How has the organization
performed in the past?

» Cognitive — How essential is the technology,
given any alternatives? How does the
technology fit with my daily life”?

The OCWD/OCSD exampled showed the
benefits of having utility managers become
recognized as trustworthy and competent
experts through their dedication to the
outreach efforts.!23

Another key reference that blends technical,
regulatory, and public support efforts to foster

Moral -
social values and welfare

Cognitive -
customs and taken-
for-granted routines

legitimacy is the Framework for Direct Potable
Reuse released in 2015. This framework
document was developed through a collaborative
effort between WateReuse, WEF, and the
American Water Works Association through
an independent advisory panel administered
by NWRI. The panel convened over a period of
almost 2 years to identify the subject areas and
topics that future direct potable reuse (DPR)
guidelines will need to address and prepare the
final document. This framework represents a
consensus among the panel, while taking into
consideration input from a Project Advisory
Committee comprised of technical experts in
water and wastewater treatment, as well as
state and federal regulators.

The Framework document provides a context

for DPR, including the costs, benefits, energy

requirements, and comparative issues with other

water sources and measures. Following this

introduction, three key components of a DPR

program are examined:

* regulatory considerations (e.g., measures
to mitigate public health risks);

* technical issues related to the production
of advanced treated water; and

* public support and outreach.

The Framework is freely available at:
https://watereuse.org/watereuse-research/
framework-for-direct-potable-reuse/

Binz, C., S. Harris-Lovett, M. Kiparsky, D. L. Sedlak, and B. Truffer (2016). “The thorny road to technology legitimation—
Institutional work for potable water reuse in California! Technological Forecasting and Social Change 103: 249-263.

2 Jordi, A. (2015) “Legitimacy — the key to successful implementation!” Eawag Aquatic Research News, October 2015.

www.eawag.ch/fileadmin/Domain1/News/User_Acceptance_englisch.pdf

3 Harris-Lovett, S. R,, C. Binz, D. L. Sedlak, M. Kiparsky, and B. Truffer (2015). “Beyond user acceptance: a legitimacy
framework for potable water reuse in California” Environmental Science & Technology 49(13): 7552-7561.
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WateReuse has developed a common set of definitions to describe the many technical words,
often interchangeably used, to explain the different options for water reuse that a community
could choose from:

Potable Reuse refers to recycled water you can drink. The reclaimed water is purified sufficiently
to meet or exceed federal and state drinking water standards and is safe for human consumption.

Nonpotable Reuse refers to reclaimed water that is not used for drinking, but is safe to use for
irrigation, industrial uses, or other non-drinking water purposes.

De facto, Unacknowledged, or Unplanned Potable Reuse occurs when water intakes
draw raw water supplies downstream from discharges of clean water from wastewater treatment
plants, water reclamation facilities, or resource recovery facilities. For example, if you are down-
stream of a community, that community’s used water gets put back into a river or stream and is
delivered downstream to your community and after further treatment becomes part of your
drinking water supply.

Planned Potable Reuse is publicly acknowledged as an intentional project to reclaim water
for drinking water. It is sometimes further defined as either direct or indirect potable reuse.

It commonly involves a more formal public process and public consultation program than is
observed with de facto or unacknowledged reuse.

Indirect Potable Reuse (IPR) water is blended with other environmental systems such as a
river, reservoir, or groundwater basin, before the water is reused.

Direct Potable Reuse (DPR) water is distributed directly into a potable water supply distribution
system downstream of a water treatment plant or into the source water supply immediately
upstream of the water treatment plant.
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The best practices identified by the participants at the experts’ meeting were grouped into 12 themes
and displayed in the following matrices. The themes are grouped into three basic topic areas:

Product Focus

Product Development
Implementing Treatment
Technologies
Monitoring and Control

External Communications

Implementing Innovation Message Development

Communication & Outreach Management and

Risk Management Organizational

& Communication

Regulatory Environment Local Issues
Strategic Management
Financial Sustainability

L

Resiliency
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Experts’ Meeting Attendees

Kati Bell
MWH

Raj Bhattarai
Austin, TX

Jeff Biggs
Tucson, AZ

Bryan Brooks
Department of Environmental Science,
Baylor University, Texas

Wendy Broley
Brown & Caldwell

Ufuk Erdal
CH2M

Ralph Exton
General Electric

Roger Gorke
United States Environmental Protection Agency

Anndee Huff
Black & Veatch

Bob Holt
General Electric

Bob Hultquist
California Dept of Public Health (former)

Al Lau
Padre Dam MWD

Barry Liner
Water Environment Federation

Linda Macpherson
New Water Resources

Melissa Meeker
WateReuse

Julie Minton
Water Environment & Reuse Foundation

Jeff Mosher
NWRI

Naoko Munakata
Sanitation Districts of Los Angeles County, CA

Eric Owens
West Basin, CA
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Megan Plumlee
Orange County Water District

Mark Poling
Clean Water Services

Phil Rolchigo
Pentair

Andrew Salveson
Carollo

Andy Shea
HDR

Bahman Sheikh

Brad Spangler
Meridian

Christopher Stacklin
OCSD

James Strayer
Black & Veatch

Vijay Sundaram
Stantec

Claudio Ternieden
Water Environment Federation

Chris Thompson
Edison International

Sebastien Tilmans
Stanford University

Udi Tirosh
IDE Technologies

Marisa Tricas
Water Environment Federation

Ryujiro Tsuchihashi
AECOM

Ifetayo Venner
Arcadis

Rick Warner
Washoe County, NV
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About WEF

The Water Environment Federation (WEF) is a not-for-profit technical
and educational organization of 33,000 individual members and 75
affiliated Member Associations representing water quality professionals
around the world. Since 1928, WEF and its members have protected
public health and the environment. As a global water sector leader, our
mission is to connect water professionals; enrich the expertise of water
professionals; increase the awareness of the impact and value of water;
and provide a platform for water sector innovation. To learn more, visit
www.wef.org.

About WateReuse

WateReuse is an international thought-leader on alternative water
supply development and the global go-to source for applied research,
education, and advocacy on water reuse. Representing a coalition that
includes utilities, government agencies, and industry, WateReuse works
to educate policy-makers and the public on the science, economic
value, and environmental benefits of treating water to safely use it for
designated purposes, such as irrigation, manufacturing, and drinking.
To learn more, visit www.watereuse.org.

About NWRI

The National Water Research Institute (NWRI) is a 501¢3 nonprofit
based in Fountain Valley, California. Their focus is to sponsor projects
and programs dedicated to ensuring safe, reliable sources of water for
both now and future generations. Since NWRI's founding in 1991, they
have participated in collaborative efforts with more than 100 partners the
world over to fund and further efforts in water education, outreach, and
research. To learn more, visit www.nwri-usa.org.

About WE&RF

The Water Environment & Reuse Foundation (WE&RF) is a 501¢c3
charitable corporation seeking to identify, support, and disseminate
research that enhances the quality and reliability of water for natural
systems and communities with an integrated approach to resource
recovery and reuse, while facilitating interaction among practitioners,
educators, researchers, decision-makers, and the public. To learn more,
visit www.werf.org.
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The Water
Reuse Roadmap

Create a diverse and resilient
water management strategy
with The Water Reuse Roadmap.

THE
WATER REUSE

ROADMAP

Available _}

Now

Water Environment
Federation
e warinr Quaity peore’

Other resources available at www.wef.org/ShopWEF

The Nutrient Roadmap

The Nutrient Roadmap is a first step toward accelerating the transition to smarter nutrient

management, facilitating the shift from removal to recovery, and anticipating future

requirements to conserve energy and reuse resources. Case studies explore the innovative,
e cost-effective solutions employed by pioneering wastewater resource recovery facilities.

NUTRIENT |

ROADMAP

L | The Nutrient Roadmap acknowledges that each utility faces unique challenges and

provides you with a variety of paths to follow and alternative destinations from which to
choose as you embark on the road toward sustainability.

184 pages | Order No. P150002 | List $105 | WEF Member $84

The Energy Roadmap

The Energy Roadmap serves as a guide for utilities of all sizes on the path to sustainable
energy management. In it, you will explore innovative approaches to cost-effectively
recover and reuse resources to transform “wastes” to valuable products. The book
outlines six stops on the path to resource recovery, presenting insights and models for
1. strategic management,

. creating an organizational culture,

. effective communication and outreach,

. demand-side management,

. energy generation, and

. innovating for the future.

OOk WN

148 pages | Order No. P130001 | List: $55 | WEF Member: $44



