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Foreword

The WateReuse Research Foundation, a nonprofit corporation, sponsors research that
advances the science of water reclamation, recycling, reuse, and desalination. The Foundation
funds projects that meet the water reuse and desalination research needs of water and
wastewater agencies and the public. The goal of the Foundation’s research is to ensure that
water reuse and desalination projects provide sustainable sources of high-quality water,
protect public health, and improve the environment.

An Operating Plan guides the Foundation’s research program. Under the plan, a research
agenda of high-priority topics is maintained. The agenda is developed in cooperation with the
water reuse and desalination communities including water professionals, academics, and
Foundation subscribers. The Foundation’s research focuses on a broad range of water reuse
research topics including:

e Defining and addressing emerging contaminants, including chemicals and pathogens

e Determining effective and efficient treatment technologies to create “fit for purpose”
water

e Understanding public perceptions and increasing acceptance of water reuse
e Enhancing management practices related to direct and indirect potable reuse
e Managing concentrate and desalination

o Demonstrating the feasibility and safety of direct potable reuse

The Operating Plan outlines the role of the Foundation’s Research Advisory Committee
(RAC), Project Advisory Committees (PACs), and Foundation staff. The RAC sets priorities,
recommends projects for funding, and provides advice and recommendations on the
Foundation’s research agenda and other related efforts. PACs are convened for each project
to provide technical review and oversight. The Foundation’s RAC and PACs consist of
experts in their fields and provide the Foundation with an independent review, which ensures
the credibility of the Foundation’s research results. The Foundation’s Project Managers
facilitate the efforts of the RAC and PACs and provide overall management of projects.

Robust public outreach programs must be utilized to build trust within communities,
elicit stakeholder input, and contribute to public understanding and support for
projects in order to help water providers bring desalination projects to reality.
“Development of Public Communication Toolkit for Desalination Projects” provides
a versatile toolkit that water districts and agencies can use as a roadmap to fashion
their own public outreach efforts and provides a template to craft outreach materials
that address specific conditions they face in their own jurisdictions. The
communication toolkit includes a variety of documents and materials that will assist
in shaping effective public outreach programs.

Richard Nagel Melissa Meeker
Chair Executive Director
WateReuse Research Foundation WateReuse Research Foundation
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Executive Summary

As many communities consider desalination as a sustainable water source to bolster their
water portfolios, they can face significant hurdles when it comes to public acceptance. Any
new water project—whether it’s a dam, reservoir, or recycled water project—will face
guestions about the need for and purpose of the project. Desalination is no different. In order
to help water providers bring these projects to reality, robust public outreach programs must
be used to build trust within communities, elicit stakeholder input, and contribute to public
understanding and support for projects.

“Development of Public Communication Toolkit for Desalination Projects” (WRRF-12-02),
was developed to provide a versatile toolkit that water districts and agencies can use as a
roadmap to fashion their own public outreach efforts with a template to craft outreach
materials that address specific conditions they face in their own jurisdictions. The
communication toolkit includes a variety of documents and materials that will assist in
shaping unique and effective public outreach programs. Materials that are included draw from
the experience of water purveyors who have proposed desalination projects in California,
Texas, Florida, Australia, and Spain and provide useful real-life experience about what has
worked and what hasn’t. Both “hands-on” and “virtual” materials are provided. There is a
sample fact sheet, FAQs, a how-to guide for creating a backgrounder, and a glossary of terms.
A guide to developing a strategic outreach and awareness plan summarizes the necessary
steps in creating a successful communication effort. There is a sample video that discusses
the key issues facing many desalination projects, such as energy usage, impacts to marine
life, and where desalination is being used successfully today.

All of the materials are intended to provide a starting point for creating a public outreach
program. A video library and link library were developed to provide a starting point for
agency personnel by providing an easy-to-use guide to what others have experienced as their
desalination project moved from concept, to design, construction, and operation. The intent
was to shorten the learning curve and provide agency personnel the benefit of others’
experience as they develop a public outreach plan for their project.

One of the fundamental findings from our one-on-one in-depth interviews with water
purveyors who have proposed desalination projects is that every desalination project is
unique; there is no cookie-cutter approach to the design and implementation of a project, and
neither is there a single, specific approach to developing a communication plan. The water
supply situation, political climate, and regulatory environment of each location is unique and
requires a carefully tailored approach to communication and public outreach. Another key
finding is that communication must be consistent and ongoing throughout a project and it
must include all stakeholders. Critics, supporters, elected officials, and members of the public
must all be kept informed during all phases of the planning, review, and construction
processes. Transparency is a key to all outreach and awareness efforts; transparency builds
trust, and that is essential in building support for a desalination project. The Public
Communication Toolkit for Desalination provides a useful set of instruments that can help
guide projects through the maze of political, regulatory, and public acceptance challenges that

often accompany desalination projects.

WateReuse Research Foundation Xiii






Chapter 1

Development of Public Communication Toolkit
for Desalination Projects

1.1 Introduction

As many communities consider desalination as a sustainable water source that can bolster
their water portfolios, public and private agencies proposing desalination projects face
guestions about energy usage, brine disposal, and impacts to marine life. Any new water
project—whether it’s a dam, reservoir, or recycled water project—can face significant
hurdles when it comes to public acceptance. Desalination is no different. In order to help
water providers bring these projects to reality, robust public outreach programs must be used
to build trust within communities, elicit stakeholder input, and contribute to public
understanding and support for projects.

This project, “Development of Public Communication Toolkit for Desalination Projects”
(WRRF-12-02), provides a versatile toolkit that water districts and agencies can use as a
roadmap to fashion their own public outreach efforts and provides a template to craft
outreach materials that address specific conditions they face in their own jurisdictions.
Desalination entails complex technical and engineering procedures, and it is important that
utilities proposing a desalination project be able to translate the process into clear and plain
language that allows stakeholders to understand the process and put it into the context of their
own community’s water challenges.

The communication toolkit includes a variety of documents and materials that will assist in
shaping effective public outreach programs. Materials that are included draw from the
experience of water purveyors that have proposed desalination projects in California, Texas,
Florida, Australia, and Spain and provide useful real-life experience about what has worked
and what hasn’t. One-on-one interviews provided insight into their experiences and provided
guidance about the kinds of materials and messages that future projects might utilize.

1.2 How to Use the Toolkit

The materials in the Communication Toolkit are both “hands-on” and “virtual.” There is a
menu of items that includes downloadable materials and a database of resources to assist
project supporters in their research into what strategies have proved to be effective. The
toolkit can be used in the following ways:

o Combined Research Executive Summary: An executive summary of the project
research from one-on-one interviews and secondary research provides project proponents
with a summary of first-hand experiences and a guide to the literature available on key
topics.

e Strategic Outreach and Awareness Plan: The Strategic Outreach and Awareness Plan
serves as the framework for all the communication efforts that take place in support of a
desalination project. The outreach plan will provide an agency considering desalination
with a methodical guide to talk with all stakeholders involved in the process—members

WateReuse Research Foundation 1



of the public, elected officials, environmental groups, and regulators—and provide them
with the historical context and information about why the project is being proposed that
will allow them to make informed and educated decisions about desalination.

e Avariety of collateral materials: A collection of sample fact sheets, FAQs, glossary,
and other materials that can be used as templates for projects or as planning and
development tools for public communication pieces tailored to specific projects.

¢ How to Convey Critical Messages for a Desal Project: This consists of a PowerPoint
presentation and an accompanying paper for presentation in a workshop setting at a
conference or scheduled meeting. It provides key messages that will contribute to the
production of a variety of materials and prepare a desalination project spokesperson with
message tracks that can be used in materials, interviews, and presentations. It outlines the
important issues that other projects have faced during the planning, permitting, and
approval processes for desalination projects and also includes a list of questions that
could be asked by the public, with particular emphasis on the most challenging areas of
discussion.

e Link Library to helpful research documents: This database provides access to a
variety of research that has previously been conducted, as well as lists of groups and
organizations that have been active in supporting and opposing projects. This library can
be useful for an agency considering desalination by shortening the learning curve in
developing effective public outreach strategies.

e Video Library: A library of videos and useful video footage that can be used by
agencies as part of their video production. Short, informational videos have proven
effective in raising public awareness of water supply issues and interfacing with new
media.

We have endeavored to go beyond the creation of a basic communication toolkit by providing
not only guidance for the development of basic building blocks for an effective outreach and
awareness effort, but to teach project supporters how to use these tools and provide them with
a “virtual” catalogue of resources that can be used by project developers, municipalities, and
water agencies. The Public Communication Toolkit for Desalination is intended as a versatile
set of proven techniques and strategies that will enrich the public outreach efforts carried out
on behalf of desalination projects. It provides a useful set of instruments that can help guide
projects through the maze of political, regulatory, and public acceptance challenges that often
accompany desalination projects.

2 WateReuse Research Foundation



Chapter 2
Combined Research Executive Summary

2.1 Executive Summary — Introduction

Our research for development of a Public Communication Toolkit for Desalination Projects
included several sources. The primary source was the information gathered during the 12
one-on-one in-depth interviews conducted with project managers, communications staff, and
others closely associated with desalination projects in the United States, Australia, and Spain.
The information gathered in these interviews clarified and reinforced the key issues that
should be considered during the development of a communication plan for desalination
projects. It also provided critical first-hand experience and knowledge of successful—and not
so successful—communication and public outreach tools.

In addition to the in-depth interviews, we conducted a wide-ranging search for
communication tools, videos, and websites that have been used by desalination organizations,
public agencies, and others to communicate about their specific projects and the desalination
process in general. Also included in this search were reports, white papers, and relevant
media reports on various aspects of the desalination process and specific projects. We
compiled the findings in two of the appendices found in this report: the Link Library and the
Video Library. These libraries provide easy access to a variety of documents, videos, and
websites and provide convenient access to sources of information that are available and will
shorten the learning curve as agencies enter into the planning process for desalination
projects.

2.2 What We Learned from In-Depth Interviews

One of the fundamental findings from our 12 one-on-one in-depth interviews is that every
desalination project is unique; there is no cookie-cutter approach to the design and
implementation of a project, and neither is there a single, specific approach to developing a
communication plan. The water supply situation, political climate, and regulatory
environment of each location is unique and requires a carefully tailored approach to
communication and public outreach.

The primary objective of the interviews was to gain an understanding of the challenges and
successes of communication efforts by those who have been on the front line of desalination
projects in their communities. Although the results of the in-depth interviews do not provide a
statistical representation of the larger population, they provide a qualitative guide to the
relevant issues, attitudes, and experiences of those directly involved in desalination projects.
The findings from the interviews are summarized in the following.

2.2.1 Community Support of Desalination

It is not surprising that there is a correlation between the perceived need for an additional
water supply and the level of community support for desalination. Regions with a history of
water supply shortages, particularly when those shortages have had a direct impact on a
community’s economy and quality of life, clearly enjoy more support for desalination

WateReuse Research Foundation 3



projects. Communities that have been “getting by” with their existing supplies and have not
been inconvenienced because of shortages, are less inclined to support desalination.

A case in point is Australia, where Western Australia enjoys strong support for desalination
because of the long drought in that part of the country. However, in Eastern Australia, there is
more negative reaction to desalination where many large and expensive plants are on standby
following the end of a drought period.

2.2.2 Project Opposition

One thing that nearly all the projects surveyed had in common was some opposition, and
often strong opposition. The primary issues of concern were:

e Environmental impacts of brine discharge/disposal of concentrates
e Energy usage/carbon footprint/cost

o Noise emissions during operations

e Visual impacts/aesthetics

e Impacts on marine life (entrapment, impingement, and entrainment)
e Perception of population growth inducement

e Construction and operational costs

e Construction inconveniences

¢ Not doing enough to conserve water

e Not exploring other options

e Sustainability (short RO membrane shelf life)

Opposition was expressed in a variety of ways, including highly organized campaigns by
established environmental groups (Surfrider, Coastkeeper, Audubon), particularly in
California. In some cases, the community protests have resulted in changes to projects,
ranging from minor adjustments to the public outreach process to very major concessions and
the canceling of projects.

2.3 Communication in Planning Phase

Public outreach efforts varied from project to project, with those in Spain seeming to be less
robust than the efforts in the United States and Australia. The most successful tools and
activities included:

o Establishing face-to-face contact with community members
e Working closely with community leaders

o Keeping project supporters in the loop, while maintaining communication with the entire
community via local media, newsletters, email, and websites.

e Maintaining a customer/contact relationship management (CRM) database
¢ Responding promptly to issues and problems, with full disclosure

e Establishing close relations with the media

¢ Involving the business community

e Setting up speakers’ bureaus

4 WateReuse Research Foundation



e Offering tours of plants and education sites
e Providing clear and concise project information (handouts, newsletters, website, etc.)

Respondents said they encountered a number of pitfalls. A lack of messaging continuity and
regular communication can deteriorate support. Also, spending too much time on the same
audience can result in neglecting to reach out to more broadly based audiences.

2.3.1 Communication in Construction Phase

Methods of communication during desalination plant construction included regular
construction-related notifications to affected residents and businesses; updates to elected
officials and community leaders; on-site visits for community members or project-related
advisory groups; project telephone hotline and website; presentations to neighborhood
groups, open houses, and community events; press releases and articles; brochures; and
videos. These methods bring people together, keep them informed and allow them to voice
their opinions and feel heard. These are all winning strategies.

2.3.2 Ongoing Desalination Project Communication

Respondents with plants that are currently operating were asked about ongoing
communication programs. They mentioned periodic newsletters (quarterly, semiannual),
websites and email blasts, media releases to mark project milestones and awards, plant tours
guided by a marine biologist, water education programs at the plant or nearby university,
business and educational institution outreach, presentations to governing boards and
community groups, ongoing education about how desalination fits into the overall water
supply portfolio, and a visitor/education center.

2.3.3 Most Significant Public Acceptance Challenges

Respondents listed the most significant public acceptance challenges to be communicating
the need and purpose of the project, educating the public about their water sources and the
true cost of water, cost of desalination, energy demands, marine life impacts, growth
inducement perceptions, environmental impacts, project location, and construction impacts.

2.3.4 Regulatory and Political Challenges

Respondents listed numerous agencies that regulate desalination projects, representing local,
regional, state, and/or federal government interests. Achieving regulatory approvals from
numerous agencies was reported as an onerous and expensive undertaking that can take many
years and, in some cases, can be adversarial in nature. Other respondents reported that taking
the time to educate and work with regulators and creating political support helped move their
projects through various approvals. Many respondents said they had project champions or
advocates that were instrumental in gaining support for their projects. One respondent noted
that drought and favorable funding conditions played the most significant roles in
championing their project.

2.3.5 Greatest Overall Challenges

The greatest overall challenges to educating the public, elected officials, and the media about
the benefits of new water sources such as desalination were getting people to understand the
drivers for new water supply options and how desalination fits into a community’s water
supply portfolio. Respondents perceive the public as taking water for granted, as well as
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lacking knowledge about the economics and basics of their water systems. This suggests that
it is important to provide basic knowledge about water systems and supply before introducing
new—and potentially controversial—options into the mix. Other notable challenges mirror
the responses to the question of issues of concern among opponents, such as: cost; energy
demands; marine life impacts; plant location, and aesthetics.

2.4  Respondent Recommendations

The follow specific recommendations were offered by respondents for utilities, water
districts, or advocates seeking support for desalination projects:

1. Talk early and often to the community; address critics, concerns, and fears.

2. Be as transparent as possible (i.e., if possible, allow site visits to the plant). Transparency
builds trust.

Report any mishaps or hiccups immediately and honestly.
Have a team available to the community to directly answer questions.

Make yourselves available to attend community functions.

o 0~ w

Look to other desalination plants around the world as examples of well-functioning
plants.

7. Focus on political leaders, people who support them, chambers of commerce, and other
community leaders (people who can impact public opinion in a negative or positive way).

8. Explain /illustrate that the cost of desalination can be about the same for other new water
supplies (often any new water supply is going to be more expensive than current
conventional water supplies). However, desalination, along with a few other new water
supplies such as indirect potable reuse, has the advantage of providing significant
amounts of water.

9. Regarding greenhouse gas effects—find ways to tap into renewable power portfolios.

10. Identify a champion who can communicate and relate to an audience; have your
champion with you the whole time.

11. Gain support from key groups—they will almost do the work for you.

12. Make sure you have the best experts in the subject matter you are dealing with all lined
up; know and have your facts straight.

13. Share information with the communication officer at the city where you are; work as
closely as you can with them.

14. Communication personnel should work directly for the manager and not be buried in the
organization.

15. Put communication and outreach at the top of the list.

16. Consider various formats when planning community meetings. In some cases, a
traditional public meeting will be required, but some of those interviewed suggested that
more productive dialog could result from an open house, information-station style
meeting where participants can talk one-on-one with project team members.
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2.5 Secondary Research—Link Library and Video Library

There is a large amount of information available about desalination. A water agency that is
considering desalination as a water supply alternative may be hard pressed to know where to
start its research. It can be a daunting task to separate useful references and materials from
more technical or specific program material. The Link and Video Libraries were developed to
provide a starting point for agency personnel by providing an easy-to-use guide to what
others have experienced as their desalination project moved from concept to design,
construction, and operation. The intent was to shorten the learning curve and provide agency
personnel the benefit of others’ experience as they develop a public outreach plan for their
project.

The Link Library includes an extensive list of websites from a variety of sources, organized
by the type of organization. This includes international agencies, desalination industry
groups, federal or state government agencies, public agencies or projects, and environmental
groups. The library includes a reports section that lists a variety of documents, many of which
are helpful in identifying key issues that may be encountered when evaluating desalination.

The library includes materials that have been developed for specific projects, such as fact
sheets, brochures, FAQs, and white papers. These provide an example, but not necessarily a
template for outreach materials. We know that desalination projects are not a one-size-fits-all
proposition. Materials and messages must be tailored for every situation. But the links to
these websites, reports, and handouts will provide good examples for the novice who wants to
develop materials for his or her agency.

Also listed in the Link Library are relevant published reports, publications, and journals that
focus on desalination or water reuse and may include articles about communication programs.
One such report is a white paper that describes the public outreach challenges encountered by
the desalination project proposed in Santa Cruz, California, that provides a case study in
responding to public opposition. A compilation of links to a variety of news stories provides a
sampling of the types of issues specific projects, and the industry as a whole, have faced with
desalination proposals.

Finally, the Video Library includes samples of the numerous videos that are available on
YouTube and other websites. These are included to illustrate how a specific project might be
portrayed and how other agencies have used videos to tell their stories by focusing on specific
aspects in brief segments. Other projects tell their story in general terms and convey their
message about the need for desalination in the broader context of their overall water supply
situation.
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Chapter 3

Strategic Outreach and Awareness Plan

A Strategic Outreach and Awareness Plan is a key element for any project being undertaken
by a public agency, but it is particularly important with a potentially controversial water
supply project such as desalination. The Strategic Outreach and Awareness Plan serves as the
framework for all the communication efforts that take place in support of a desalination
project. The outreach plan will provide all stakeholders involved in the process—members of
the public, elected officials, environmental groups, regulators—with the historical context
and information about why the project is being proposed that will allow them to make
informed and educated decisions about desalination. Step-by-step guidelines for developing a
Strategic Outreach and Awareness Plan for a proposed desalination project follow.

3.1 Initial Steps in Developing a Strategic Plan

3.1.1 When to Start the Outreach Plan

The public outreach effort should begin during the earliest phases of a desalination project,
even before funding is approved for the project. Public outreach professionals should be
involved during the planning, design, and permitting phases of the project, as well as
construction. Activities in the early phase consist of meeting with staff and the technical team
to initiate background research and begin to develop a Strategic Outreach and Awareness
Plan that reflects the issues the specific community may have with regard to this new water
supply. Meetings with key stakeholders, such as individuals, organizations, and business
leaders, will help in creating a list of key concerns and issues. Public outreach staff and
consultants need to be involved in planning meetings and funding discussions, as well as be
aware of political strategies and be familiar with every facet of the project. Their
understanding of the entire project is critical to accurate and effective communication efforts.

3.1.2 Develop an Outreach Checklist:

o Identify staff or a consultant to manage the Outreach and Awareness Plan.

o Meet with the project team at the outset of project planning. The outreach team needs to
be familiar with all aspects of the project throughout the various phases of its
development.

o Initial community research—Investigate the agency’s history of relations with the
community, explore the political landscape and demographics, and identify key opinion
makers and community leaders to use in shaping the Outreach and Awareness Plan.

3.2 Development of the Strategic Outreach and Awareness Plan

The Strategic Outreach and Awareness Plan is a “road map” for the strategies, tasks, and
tools the agency can use to help the desalination project gain community support and
succeed. The plan should include a budget, timeline, and goals, which help track outreach
activities as the project proceeds. Once a plan is approved by either management or the
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governing body, it should be distributed to the entire project team so they understand how the
outreach and awareness plan will work in conjunction with the planning, design, and other
work that is going on. Every desalination project is unique and situational—outreach should
be tailored to your particular conditions.

3.2.1 Introduction

The introduction of the plan should explain why the Strategic Outreach and Awareness Plan
is being developed, why it is important for the success of the desalination project, and how it
will facilitate clear and consistent communication to gain support for the project.

3.2.2 Develop a Project Story

Writing the “Project Story” establishes the starting point for developing outreach strategies
and materials. It places the project team on the same page and enhances an understanding
among the team—and the community—of why the project is being proposed and how we
arrived at this point. The Project Story puts the project in a historical context that is easily
understood, lays out the review process and the decisions that were made to select
desalination as the preferred option. The story clearly states the purpose and need for the
project in an objective narrative that will serve as the framework for the entire Strategic
Outreach and Awareness Plan. Here are some of the questions the Project Story should
answer:

Purpose and Need

e What is the core problem and/or why is there a water shortage?
o What is the purpose and need of the project?

e Can’t we just conserve more water?

Alternatives

e What other water supply options or alternatives have been explored and/or should be
explored further?

e How were those options analyzed?
e How will desalination solve our water problem?

Project Specific Issues

e  Where will the water be used?

e What are the benefits of the project?

e What are the potential impacts of desalination?

e How will the agency resolve the environmental impacts?

e How much will it cost and when will it be complete?

e Where else is desalination being used to solve water scarcity?

e What are the impacts that may relate to growth, the environment, the community’s
economic vitality?
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3.3 Establish Outreach and Awareness Goals

Goals for the Outreach and Awareness plan could include:

3.4

Provide enough information to stakeholders to ensure thorough public involvement in the
planning and decision-making process.

Provide adequate outreach and education to raise awareness about the need for additional
local water supplies and foster support for a desalination project.

Respond to and address questions, including those that may be controversial, from all
members of the community.

Support the agency’s effort to design and build the project on time and on budget.

Identify Challenges and Opportunities

3.4.1 Challenges

Challenges from the public, media, stakeholders, elected officials, or regulators could include
any of the following:

Vocal activists opposing the project for a variety of reasons, including growth impacts,
impacts to marine life, desal’s energy demands and carbon footprint, and safe disposal of
brine

Elected officials, special interest groups, and other community residents who are either
uninformed or misinformed opposing the project and damaging the project’s reputation

Cost of the project will raise rates
Regulatory agencies that are unfamiliar with the technology
Agency’s history of unpopular projects

Distrust of the agency or the agency’s governing body

3.4.2 Opportunities

Opportunities for success can come from:

The prospect of future droughts and water rationing
Desalination being a drought-proof, local source of water

The uncertainty of future water supplies due to climate change, environmental
regulations, overdrafting of groundwater, saltwater intrusion to drinking water wells, lack
of alternative supplies without importation of water from a distance

The importance of an adequate, local water supply for the local economy
Other funding sources are available to offset costs
Pilot project demonstrated efficacy of desalination

Public surveys show support for desalination
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3.5 Develop Key Messages for Outreach

Consistent and effective messages are critical to the success of a public outreach program.
These messages should be used in outreach materials, talking points, ads, press releases,
presentations, and more. Key messages that have been effective in desalination projects:

o Desalination is a drought-proof, local water supply.
o A desalination project is part of a diverse water supply portfolio.

o Drought, climate change, and increasing environmental regulation will greatly reduce
available water.

o Desalination of seawater will reduce the overdraft of local groundwater.

e An adequate local water supply will benefit the local community and economy by
providing water for businesses.

e Advances in technology are reducing the potential impacts of desalination, such as more
efficient screening to protect marine life and more efficient filtration devices to reduce
energy demands and greenhouse gases,

e A new source of water from desalination will reduce the dependence on outside sources
such as imported water, which are becoming unreliable.

e Use of desalinated water will improve water independence and self-reliance.

e ltisalocally controlled resource.

3.6 Identify Key Stakeholder Groups

Stakeholder groups (individuals, organizations, elected officials, environmental groups)
should be identified and strategies developed to make sure each group is contacted and
informed about the project. Stakeholder groups can be divided into categories (such as
general public, elected officials, businesses, civic groups, environmental organizations,
agency employees, and policy makers, potentially affected property owners and businesses)
to ensure that a complete list is developed. The main goal of identifying stakeholder groups is
to be inclusive and ensure that the concerns of all stakeholders will be addressed.

The following lists examples of general categories and types of groups that might be included
in a list of stakeholders for a desalination project.

3.6.1 General Public

Water customers, residents living in the area of a proposed desalination plant, members of
homeowners associations, civic groups.

3.6.2 Environmental Groups

Groups such as Surfrider, Save the Bay, the Sierra Club, Food and Water Watch have specific
interests in different aspects of proposed desalination projects. For example, opposition from
Surfrider may focus on marine impacts, whereas the Sierra Club’s primary concerns might be
about energy impacts and growth-related issues.
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3.6.3 Elected and Appointed Officials

Members of boards or councils who are considering the project, city managers, department
heads, representatives of neighboring jurisdictions, state and federal officials.

3.6.4 Media

Local reporters and editors at newspapers, TV and radio reporters, and web-based news
outlets, including bloggers and Twitter feeds.

3.6.5 Internal Staff

Water and Public Works directors and staff, members of the City Manager’s or County
Administrator’s offices, customer service and finance departments. Also, identify workers in
the field who have regular contact with the public and educate them about the project.

3.6.6 Business Leaders

Members of local business groups, Chamber of Commerce, building industry association,
small business owners, business leaders.

3.6.7 Government Agencies

Include agencies with overlapping jurisdictions and regulatory agencies. For example, if the
desal project is proposed by a city, be sure to include surrounding cities and counties in your
stakeholder outreach. Also include any state or federal agency responsible for oversight,
permitting, and/or funding.

3.6.8 Potentially Affected Property Owners and Businesses that May Be
Impacted by Studies and/or Design Plans, Construction, or Placement of
Facilities

If there is a property owner’s residence or business that is near a proposed facility, such as a
pump station, be sure to contact them in advance and make them aware of the proposed plans
and how all proposed sites will be evaluated in the review process. Oftentimes there are
multiple sites that are being considered or evaluated simultaneously, and it doesn’t
necessarily mean the property owner will be affected. Explaining the process to them is
important.

3.7 Develop Strategies for Stakeholder Groups

It is important to develop strategies to accomplish communication goals and objectives at the
beginning of the planning process. The strategies will need to be revised or modified as
circumstances change throughout the market assessments, development of materials,
environmental review, permitting, approval, construction, and project start-up. These changes
will affect the development of informational materials and other outreach tactics. Because the
needs and interests of each stakeholder group will vary, it is important that goals and
strategies be developed for each individual stakeholder group. Strategies should be updated to
reflect progress on the project’s planning, design, and construction. Examples of these
strategies and tasks follow.
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3.7.1 General Public

The level of interest among members of the public can vary greatly and messages should be
tailored to address those specific concerns. Specific concerns may include:

e The impact the project may have on water rates

o Location of the proposed desalination plant (and other project components)

e The impact the project may have on neighborhoods during construction

e The impact the project may have on schools, churches, or other public facilities
e Health impacts from desalinated water

e Environmental impacts related to marine life (for intake and brine discharge)

e Energy requirements (and greenhouse gas footprint) of the desalination process

All of these potential issues should be taken into account when strategies are being developed
for the general public. It is not uncommon for a small group of neighbors, or even a single
individual, to threaten the success of a project because their concerns were not addressed or
they perpetrated misinformation that was not corrected or addressed head-on. An individual
or small but active group of citizens can create controversy, cause delays, or even stop a
project altogether. For instance, the siting options for a desalination plant should be carefully
considered when residential areas will be affected.

To prepare for any potential concerns or problems, a list of steps to ensure that the general
public’s concerns are addressed follows:

1. Do not assume members of the public know anything about their water supply, delivery
system, or why a desalination project is needed. The Project Story is fundamental to the
public’s understanding of why a water problem exists and how it can be solved. The
Project Story will provide the context for why the project is needed and the messages it
conveys should be consistent throughout the awareness and public outreach effort.

2. Discuss potential problems with staff and consultants, such as rate increases, facilities
siting, construction impacts, and health and safety issues.

3. Hold interviews with key community members, or conduct opinion polls to survey
community support and opposition. This market research provides baseline information
on the knowledge, levels of awareness, and opinions about desalination and the specific
project. This information is vital when developing messages and outreach materials.

4. Hold one-on-one meetings with key community leaders and vocal individuals who
represent organizations. This helps establish positive relationships, provides information,
and is more effective than larger group meetings.

5. Make presentations to community groups about the project. Identify interested groups
and associations and request an opportunity to speak.

6. Establish a speakers bureau among agency staff, provide support in terms of conducting
speakers training to increase the comfort level and effectiveness of speakers bureau
members. Also provide a PowerPoint presentation, message points and other background
information for speakers to use.
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7. Establish and maintain an email database of any members of the public interested in
receiving project updates, important meeting dates, and opportunities for participation in
the planning process.

8. Cultivate support among the business community and use their network to disseminate
information about the project.

9. Establish a presence at community events, such as fairs and expos. Develop a display
booth with handouts and information about the project.

10. Develop an earned media program to raise awareness of the Project Story and the need
for desalination. Use press releases to encourage attendance at meetings and events.

11. Consider paid traditional advertising opportunities to expand reach.

12. Create communication materials about the desalination project for distribution by mail,
newspaper inserts, and for distribution at public events and meetings.

13. Establish or enhance electronic information resources. This might include developing a
project-specific website and using social media platforms such as Twitter, Facebook,
YouTube, and more.

14. Develop a Crisis Plan. Have a clear plan for reaching out to the media and the community
in the event of an emergency or unexpected event, such as an injury on the job site, or a
demonstration by environmental groups or other protesters.

3.7.2 Environmental Groups

Because several of the key challenges with desalination projects involve energy consumption
(greenhouse gases), marine impacts, and brine disposal, environmental groups have become a
key stakeholder in the political and decision-making process. It is important that
representatives of environmental groups be informed about the project during the planning
and review processes (including special studies), but it is also important that the project team
maintain control of the narrative.

1. The Project Story should emphasize the water reliability benefits of desalination, which
may have positive environmental effects on fisheries and groundwater.

2. Communication materials should include the energy efficiency measures and marine life
protections that will be included in the project.

3. Emphasize the extent to which conservation has been/will continue to be utilized and
other water supply opportunities, such as recycled water, have been explored.

3.7.3 Elected Officials

Elected officials are critical to the success of a desalination project because they control
budgets, timelines, environmental reviews, and ultimately the approval of any project. And
they can be influenced by public opinion. A desalination project may span the course of
several years and election cycles, making it important to keep elected officials updated and
informed throughout the process. It is likely that the makeup of a Council or Board will
change during the life of a project and newly elected officials should have a good
understanding of the issues and the project when they take office. One or two newly elected
officials could change the direction of, or even scuttle, a project. Other local, state, and
federal officials, including appointed officials and regulators, should also be kept up to date,
particularly if they are providing funding.
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Strategies for keeping elected officials briefed on a project include:

1. Hold one-on-one meetings with elected officials at the outset of the project to brief them
and answer questions.

2. Provide ongoing updates to keep elected officials and their staff informed, receive input,
and gain acceptance. In particular, maintain regular communication with the mayor or
board chair to encourage continuity in leadership and support as the project progresses,
especially prior to key project milestones and decision points.

3. Provide a staff contact name and telephone number or email address so elected officials
can refer constituent questions if they desire.

4. Invite elected officials to participate and speak at public events, such as a ground-
breaking, pilot plant opening, public tours, or news conferences. This will facilitate buy-
in and support.

5. Be prepared to meet with prospective candidates and newly elected board members or
council members following elections.

6. Prepare a briefing binder that includes easy to read fact sheets on crucial issues, as well
as vetted responses to key concerns their constituents may have.

3.7.4 Media

For better or worse, public opinion and perception is often shaped by the news coverage a
desalination project receives. What appears in the press is out of your control. What you can
control is how you assist editors and reporters in understanding the technical and
environmental issues that are involved in a desalination project. It is important to establish a
good relationship with reporters and editors covering your project. That means being open
with information, returning their phone calls promptly, and not telling them how you think
the story should be written. A well-prepared media kit with clear information that provides
context and background on The Project Story, with contact lists and other relevant data, is a
valuable tool for a reporter. A few strategies that are effective in working with the media
include:

1. Always be available to answer questions about the project and respond by the reporter’s
deadline.

2. Appoint a spokesperson for the project that will always be available to speak to a reporter
(including on nights and weekends), or be able to refer questions to the appropriate
person.

3. Help reporters and editors understand the project by providing background information,
holding tours (if a pilot project is available), and issuing regular news releases for events
or project milestones.

4. Prepare an initial media kit for the project, which includes background information on
desalination, the project being proposed, desal technologies, other projects that have been
successful, relevant data, and contact information for the agency.

5. Prepare a list of media contacts for desal projects throughout the state who can provide
context. Put reporters in contact with numerous sources so they have every opportunity to
produce balanced coverage.
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6. Politely, but firmly, point out instances when you believe coverage is not objective, or
when desal opponents are given a greater opportunity to state their views.

7. Request meetings with television and radio news editors and producers, as well as
newspaper editorial boards, to explain the project in detail and answer any questions they
may have. Winning the editorial support of your local media outlets can help with public
awareness, understanding, and possible support of the project.

8. Reach out to these media contacts prior to key project milestones and decision points so
you—not the opponents—are the voice and source of project information.

9. If you are conducting a pilot or demonstration project, plan to invite local media on a tour
so they can see operations first hand, better understand the science and technical aspects,
and ask questions.

3.7.5 Regulatory Agencies

Desalination projects typically involve a variety of regulating and permitting agencies,
including local, state, and federal agencies and overlapping jurisdictions.

1. Meet with each agency that will have a permitting or regulatory role during the project
planning process to clarify any issues and establish a rapport with agency staff. Project
team representatives should include both technical and outreach representatives.

2. Brief agency staff on a consistent basis, send status updates, and maintain ongoing
communications.

3. Reach out to other local government agencies, such as county planning agencies, water
boards, wastewater agencies, to garner support. Making sure local agencies are on board
will help the project proceed more smoothly.

4. When possible, obtaining letters or resolutions of support for the project can prove highly
beneficial.

5. Hold meetings with local, state, and federal elected officials, including members of
Congress, who may be helping to obtain funding.

3.7.6 Internal Staff

Internal staff members of an agency, although not necessarily the spokespersons for a
desalination project, are nonetheless the face of the project in the public’s eyes. Even though
not everyone in the agency will be familiar with the details of the project, it is important that
they at least understand the basics: Why is the project being proposed? Why is it needed?
How will it work? How will it be reviewed? In smaller communities, internal staff members
often live and work locally and are asked about the project by friends and neighbors. Workers
in the field are often asked about projects, and they too should be familiar enough with it to
answer basic questions. A few suggestions for educating internal staff on a desalination
project:

1. Conduct a staff workshop to provide information on the project and include handouts.
Consider a role-play scenario to practice answering questions from the public.

2. Develop a key facts handout (business-card size) that staff can carry and refer to if
needed.

3. Keep staff updated on the project during staff meetings or via email.
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4. Consider the various services that will be involved in the desalination project—from
water and wastewater plant operators, to meter readers, billing and customer service—
and include them in the staff workshops.

5. Brief internal staff prior to key project milestones and decision points so you—and not
the project opponents—are the source of project information.

3.7.7 Business Leaders

The support of the business community can be a key component of a successful desalination
project. The economic benefits of a reliable, local water supply are often overlooked, or
underestimated, during the debate over desalination. Where possible, an economic analysis
that quantifies the benefits of a reliable water supply and also the financial impacts of water
shortages is a useful tool in helping the business community understand the benefits and
social value of a desalination project. One example is a Triple Bottom Line (TBL) analysis
for a desalination project. This kind of analysis can help members of the community,
businesses, and water planners recognize the wide range of social, environmental, and
financial benefits and/or tradeoffs (including costs) that desal may provide and how it may
affect their service areas. This information can help utilities communicate the range of
benefits and/or tradeoffs that may arise from including a desal project as part of their
community’s water supply portfolio. (An example of a generic TBL for a desal project is
included in the Appendix of this report.)

Other strategies for reaching out to business leaders include:

1. Schedule presentations to business groups, such as the Chamber of Commerce, civic
groups, and service organizations.

2. Submit news releases to business publications, external organization newsletters, email
broadcasts, and more.

3. Provide business leaders with background information about the project so they are
prepared to speak to their associates and colleagues.

4. Send regular e-updates to business leaders and other interested parties.

3.8 Creating Communication Awareness Materials

The creation of a suite of communication materials and tools is a key element of a strategic
outreach plan. With the advent of social media and the prevalence of the internet, the reach of
communication tools extends beyond the traditional printed materials. Printed matter is still
important—many stakeholders want to have a takeaway handout that they can refer to later—
but it is just one instrument in a larger toolkit. Printed materials, such as fact sheets and
brochures, complement face-to-face discussions and presentations. A segment of each
stakeholder group can be reached through social media, such as Twitter and Facebook, and
these new media should be incorporated into an outreach plan. A well-managed Facebook
page can expand the audience a project reaches, demonstrate support and sometimes
criticism, and provide a venue for timely updates.

One of the first steps in developing outreach materials is creating a consistent look and feel
for all materials, including the project website, handouts, and awareness ads. Some agencies
develop a name and logo for their desalination projects, particularly if they are partnering
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with other agencies. Figure 3.1 lists of some of the materials and media to consider for
creating communication tools and the groups they are designed to reach.
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Audience Outreach Material
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° ° o | o |0 o e | “Branding” the project with a name and logo that is simple and will help audiences identify the project.
Create a project brochure that tells the “Project Story.” This is a primer on the agency’s water situation: How we got here, what the
o e lol o ol o problerr_] is, and how we are goipg to solve it. The story should_ inc_lude a brief history of the reports that h_ave_ bee_n prepared and _
alternatives that have been studied that led to the current desalination proposal. It should also place desalination in context both with the
other water supply components in the agency’s portfolio and its water conservation program.
. o lol o R . Email b'roadcasts—BuiId a permission-based email broadcast list to send out regular monthly project updates and notices of special events
or meetings.
Project website—Establish a website dedicated to project information. This includes reports, maps, white papers, relevant documents, news
[ ] L] L] L] L] L] [ ] . . .
articles, videos, fact sheets, FAQs, and other materials.
o e lol o ol o Frequently Askgd Questions—FAQs are a s_taple of_ any public outreach toolkit. They provide an easy-to-read guide to desalination that
translates technical and complex processes into plain language.
Facebook and Twitter—Use social media to broaden your audience. Many agencies use Facebook and Twitter in lieu of traditional sources
° o (o] o [0 o e | such as newspapers or radio. Facebook can also be used as an advertising outlet to target very specific audiences by location. Use caution
when setting up a Facebook page’s interactive features.
. R R R . YouTube—Post short videos on the project website, to explain various aspects of the project, water supply, brine disposal, the desalination
process, etc.
o e lol o ol o o !:act sheets—These are brief (b_ack and front) _info_rmational handouts that can give a quick overview of the project or focus on a specific
issue, such as energy usage or impacts to marine life.
. o lol o R . Nevysletters—A pr_oject newsletter can be effective_ in keeping stakeholders up to date on \{arious aspects of the project, such as the
environmental review process, status of grant funding, or the results from a pilot plant project.
. R R R . Newspaper and magazine awareness ads—These are still the primary source of information for many members of the public and should be
part of the overall outreach program.
Radio and public service announcements—Similar to newspapers and print media, radio can be an effective vehicle for project meeting
[ ] [} [} [} [ ] g g o
notices and awareness messages, depending on the reach, market share, and format of the stations.
Media kit—This is an indispensable item for reaching out to the media and other groups. A media kit will include many of the items
° ° ° ° e | previously listed, such as fact sheets, brochures, and newsletters. It could also include news clippings about alternatives evaluated, other
desalination projects, and desalination in general.
Exhibit booth for public events—A portable display booth should include graphics, maps, and illustrations that depict the project and why
o o o o o itis n_eed_ed. I_:or example, a diagr::im that illustrates the_effects of s_altwater intrus_ion into a groundwatgr well can help explain why
desalination is needed. The exhibits should tell the Project Story visually and quickly. Personnel staffing the booth should be people-
friendly and familiar with project issues and community concerns.

Figure 3.1. Materials and media for creating communication tools and the groups they are designed to reach.
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3.9 Timeline and Budget

A budget for the outreach effort should include all the costs of developing communication
and awareness tools and implementing the plan. Depending on the size of the project and the
budget allocated for communication, agencies can establish priorities among the
communication tools listed here and place them across a timeline related to other project
milestones and key decision points. It is important to keep in mind that the overall cost of a
public outreach effort is a fraction of the total project cost, but it is critical to the overall
success of the project. Having sufficient communication tools and resources is a key element
for a project’s success. Outreach efforts should be continual throughout the project phases.
There should not be periods of time where no activities are taking place. Projects that have
gone dark during election cycles or kept their outreach efforts on hold for other reasons have
paid a high price for doing so.

3.10 Summary of Strategies for Success

The following is a list of strategies that have been effective in other outreach campaigns for
desalination and water supply projects:

1. Start by developing an Outreach and Awareness Plan that has the support of the project
team and agency.

2. Conduct community research. We strongly recommend conducting a survey to shape
your communications. A statistically significant telephone survey is a starting point for
messaging—it is critical to find out what the community thinks about the project. In
addition to phone surveys, in-person iPad surveys, exit surveys, and even focus groups
have all contributed and proved useful in planning effective communication programs. In
addition, one-on-one interviews can help provide basic information for developing
effective outreach messages and tools.

3. Allocate an adequate budget for staff and/or consultants to carry out public notifications,
outreach, and awareness efforts throughout all project phases.

4. Develop the agency’s Project Story that puts the desalination project in a historical
perspective and in context with other water supplies and water conservation, explains
what studies have led to the current alternative, and lays out the purpose and need for the
project.

5. Reach out early to all the key stakeholder groups and involve them in the initial planning
process. Listen and respond to their concerns. Keep them informed throughout project
phases and continue to be the voice and informational resource of the project.

6. Keep elected officials in the loop. Maintain close communication with elected officials
throughout the life of the project. Elections may likely occur during the project and new
officials need to be briefed and kept informed.

7. Seek the support of elected officials. The governing board of any agency controls the
budgets, timelines, and approval process. Keeping the mayor or board chair involved
every step of the way is essential to a successful project. Elicit the leadership of elected
officials in informing the public.

8. Maintain good media relations. Establish a good rapport with editors and reporters. Be
open, transparent, and available. Provide all the information they need to cover the
desalination story fairly. Meet with local newspapers’ editorial boards and other key
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media outlets periodically and prior to project milestones and decision points. Include a
social media program that provides up-to-date information to the media and all other
stakeholders.

Communicate with other agencies and jurisdictions. Your project does not exist in a
vacuum. Establish communication with outside agencies, neighboring cities, and
jurisdictions. Their support is important.

Meet with regulators and agencies that will be involved in permitting or regulating the
project early and often in the planning process to ensure they understand what is being
proposed. This will avoid unexpected hurdles or surprises.
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Chapter 4

Informational Materials

4.1  Frequently Asked Questions

What is desalination?

Desalination is the process of removing dissolved salt and other minerals from water. The
two most common desalination technologies are membrane-based filtration and thermal.
Membrane filtration processes rely on semipermeable membranes to separate salts from
water; these can be pressure-driven (reverse osmosis or RO) or driven by an electric field
(electrodialysis reversal or EDR). Reverse osmosis is generally the treatment method of
choice. Thermal processes involve heating saline water to produce water vapor, which is then
condensed and collected as fresh (distilled) water.

Where are most desalination projects located?

Most of the modern interest in desalination is focused on developing cost-effective ways of
providing fresh water for human use in regions where the availability of fresh water is, or is
becoming, limited. Desalination is used in the Middle East, Australia, Spain, and in the
United States in Florida, Texas, and California. There are nearly 16,000 desalination plants
operating in 150 countries that produce 17.5 billion gallons of water per day. These plants
provide 300 million people with some or all of their daily water needs. Although desalination
projects often face some environmental and economic challenges, these challenges can be
successfully addressed by carefully selecting the project site, implementing state-of-the-art
intakes, properly managing the concentrated salt discharge, and incorporating energy-
efficient and environmentally sound equipment and systems.

What is the difference between brackish water and seawater desalination?

The primary difference between brackish water and seawater is how salty the water is, or in
technical terms, the amount of total dissolved solids (TDS) they contain. Brackish water
refers to water supplies that are more saline than freshwater, but much less salty than
seawater. Brackish water may result from mixing of seawater with fresh water, as in
estuaries, or it may occur in brackish groundwater basins (aquifers). Brackish water typically
contains TDS in concentrations ranging from 1,000 milligrams per liter (mg/L) to 10,000
mg/L. Seawater typically is very salty (TDS around 33,500 to 35,000 mg/L). The desalination
treatment process is essentially the same for both brackish water and seawater and uses
reverse osmosis. In a reverse-osmosis system, the greater the level of TDS in the water, the
higher the pressure needed for the pumps to push the water through the membranes, and
consequently, the higher the energy costs.

About Desalination

Desalination Technologies

A desalination process essentially separates saline (salty) water into two parts—one that has a
very low concentration of salt (treated water or product water), and the other with a much
higher concentration of salt than the original source water, usually referred to as
“concentrate.”
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Thermal and membrane filtration technologies are the two major types of technologies that
are used around the world for desalination. Both technologies need energy to operate and
produce potable water. Within those two broad types, there are subcategories (processes)
using different techniques.

Thermal Technologies

Thermal technologies have rarely been used for brackish water desalination because of the
high costs involved. The majority of plants that use thermal methods have been built
overseas, primarily in the Middle East where energy resources have been plentiful and
inexpensive.

Membrane Technologies

Membrane technologies can be subdivided into two broad categories: Reverse Osmosis (RO)
and Electrodialyis/Electrodialysis Reversal (ED/EDR). Reverse Osmosis (RO) was
commercialized in the 1970s and currently is the most widely used method for desalination in
the United States. The RO process uses pressure as the driving force to push water through a
semipermeable membrane (a type of filter) into a product water stream and a concentrated
salty water stream. Nanofiltration (NF) is a membrane process that is used primarily for
brackish water and removal of hardness ions such as calcium, magnesium, and sulfate. RO
processes are used for desalinating both brackish water and seawater.

EDR is an electrical current driven process that was commercially introduced in the 1960s,
about 10 years before reverse osmosis (RO). Although EDR was originally conceived as a
seawater desalination process, the electrical process works better for lower salinity water. The
few EDR units in use are located mostly in Texas and are used in low-salinity applications
such as surface water desalination, where brackish surface water is used as the source water.

Desalination Process

Osmosis is a natural phenomenon by which water from a low salt concentration passes into a
more concentrated solution through a semipermeable membrane. In an RO process the
direction of the water flow, from being more dilute to less dilute, when pressure is applied to
the solution with the higher salt concentration solution, the water from the higher salt side
will flow in through the semipermeable membrane, leaving the salt behind. An RO
desalination plant essentially consists of four major systems (as seen in Figure 4.1):

1. Pretreatment

2. Reverse Osmosis Process

3. Concentrated Salty Water Disposal

4

Stabilization of Desalinated Water
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SEAWATER SUPPLY
(Pacific Ocean)

PRETREATMENT SYSTEM
\ncomin% seawater is screened
and clarified to remove solids,
adjust the pH and protect
equipment from the build-up
of solids.

REVERSE OSMOSIS PROCESS

Seawater is ;ﬁumped into a closed container
and forced through membranes which inhibit
the passage of salts while Eermining the
clean water to pass through.

CONCENTRATED SALTY WATER
DISPOSAL

STABILIZATION
Product water is ade’usted
for pH (acidity/alkalinity).

FRESH WATER
STORAGE

Figure 4.1. Desalination process.
Source: Graphic courtesy of scwd?

Is desalination necessary?

An increasing number of communities are facing water supply challenges that are due to
increasing demand, drought, and depletion and contamination of groundwater, and
dependence on a single source of supply. About 97.2% of the water on earth is saline and can
only be used through desalination treatment. Communities with access to saline waters may
need to consider desalination as an additional source of water as part of an overall plan to
manage their water resources. Desalination can also ensure a diversified water portfolio that
includes a local source of water, which is essential to good water-supply planning and self-
sustainability.

What are the benefits and challenges of desalination?
The benefits are:

e It provides a needed water supply during droughts

e It provides a reliable, supplemental source of water

e |t provides an additional local water source

o It supplements other alternative water resources such as recycled water
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The challenges include:

e Ensuring safe disposal of concentrate—the salty water left after the desalination process
e Preventing trapping of marine life in seawater intake pipes (seawater desalination)

e Contributing to greenhouse gas emissions by being an energy intensive process

e Costs of producing water

e Transporting desalted water to the distribution pipelines adds cost

How much ocean water does it take to make potable water?

It typically takes approximately two gallons of ocean water to produce one gallon of potable
water using reverse osmosis; this is known as 50% product recovery. Depending on how a
desalination facility is operated, the product recovery will normally range from 40 to 70% for
ocean and brackish water desalination.

How much salt is in seawater?

This varies slightly with each ocean, but the range is 32,000 mg/L to 45,000 mg/L. For inland
seas like the Red Sea, the salinity (salt content) is about 45,000 mg/L. For the contiguous
oceans—the Pacific Ocean, the Atlantic Ocean, the Indian Ocean, etc.—the salinity is about
33,500 to 35,000 mg/L (mg/L is a unit of measurement that shows how many milligrams of a
certain substance are present in one liter of a liquid or gaseous mixture.)

How is the salt removed from ocean water and what happens to it?

Seawater, after pretreatment to remove solids, is put under very high pressure while flowing
through a special type of filter called a semipermeable membrane, as seen in Figure 4.2. The
membrane allows water to pass through, but other dissolved contaminants cannot pass
through the membrane. The clean water that is pushed through the membrane (called the
“permeate”) is now salt free and can be used as drinking water, whereas the salt remains on
the source water feed side of the membrane. What remains on the other side is actually very
concentrated salt water called “brine concentrate.”

Brine Seal s=——Jjm

Perforated Central Tube

-tf— Membrane

/r
i s
ogmete @) .
r o e
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Permeate Collection Material \

Membrane ’ g

Feed Channel Spacer

Outer Wrap

Figure 4.2. Semipermeable membrane.
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Brine concentrate produced during the seawater desalination process can sometimes be
returned to the ocean in a controlled process (such as diluting with seawater or treated
wastewater) to avoid detrimental effects to the environment or marine life. For concentrates
produced in inland facilities, a few other options may exist, depending on the local
conditions. These include disposal to wastewater treatment plants or co-disposal with power
plant cooling water, to surface water bodies, deep or shallow coastal well injection, or to
evaporation ponds. Where no other options are feasible, thermal processes can be used to dry
the salt for disposal in a landfill.

How much energy is required to desalinate water?

The range of energy required for seawater desalination is 11,000 to 15,000 kilowatt hours
(kWh) of energy to produce a million gallons of water (or 3.07 acre-feet). Brackish water
requires a range of 1,000 to 8,000 kwWh of energy per million gallons. To put that in
perspective, the average annual electricity consumption for a residential utility customer in
the United States is about 11,280 kWh, an average of 940 kW per month. By comparison, the
energy requirements of water imported to Southern California range from 8,000 to

14,000 kWh hours per million gallons.

Is desalination affordable?

Desalination can be an affordable solution in some communities. The affordability of
desalination depends on the quality of the source water and a host of other factors. Brackish
water desalination costs less than seawater desalination because brackish water generally
contains fewer total dissolved salts. Advances in desalination technologies in recent years
have reduced costs considerably. Communities must decide on the affordability of
desalination projects in the context of local needs. This might include integrating a plan that
combines water conservation with traditional and other alternative sources of supply.

What does it cost to produce desalinated drinking water?

The cost to turn ocean water into potable drinking water ranges from $3.8 to $7.7 per
thousand gallons ($1,200-$2,500 per acre-foot of water) depending on salt content, necessary
pretreatment, finished water quality goals/standards, conveyance, and potential environmental
impact mitigation costs. Total production cost to desalinate groundwater ranges from $1.09 to
$2.40 per thousand gallons or $357 to $782 per acre-foot, according to a study conducted in
Texas in 2012. The cost is also a function of project construction and operating costs.

What types of environmental impacts are examined for a desalination facility?

As with any major construction project, environmental studies are required by regulators for a
desalination plant prior to construction. Studies are conducted to identify and investigate
potential environmental impacts on aquatic life, soil, air, and water resources and to
recommend steps to avoid or reduce these impacts. For seawater desalination, environmental
studies look carefully at how marine life is affected during desalination processes. For
brackish water desalination, the disposal of brine is the largest potential impact that needs to
be evaluated.

Who Is Using Desalination?

Seawater desalination is ideal for arid and coastal regions that need an additional source to
augment drinking water supplies. Brackish desalination allows inland communities to take
advantage of water sources that are too salty to treat with conventional methods. Seawater
desalination allows coastal communities to turn salty water into a potable product. There are
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more than 15,000 desalination plants worldwide. Some locations currently using and/or
considering desalination technology include:

e Abu Dhabi, United Arab Emirates

o Algeria

e Aruba

o Australia

e Cyprus

o Israel

¢ Malta

e Saudi Arabia
e Singapore

e Spain

e Trinidad and Tobago

e United Arab Emirates

e United Kingdom

e United States, in states such as Florida, California, and Texas

For information on how other communities are effectively using desalination techniques, visit
the websites of the following agencies:

e Carlshad, CA

e FElPaso, TX

e El Segundo, CA

o Melbourne, Australia

e Perth, Australia

e Sydney, Australia

e Tampa Bay, FL

4.2 Glossary

This glossary includes terms and acronyms related to ocean and brackish desalination and is
provided as a general reference tool.

Sources:

Blue = WateReuse Association
Black — scwd2 (Santa Cruz project)
Red = EPA

Acre-foot (AF): A unit for measuring the volume of water. One acre-foot equals 325,851
gallons (the volume of water that will cover one acre to a depth of one foot). One million
gallons equals 3.07 acre-feet.

Banked water: Water stored in the aquifer that could be extracted at a later time.
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http://carlsbaddesal.com/
http://www.epwu.org/water/desal_info.html
http://www.westbasin.org/water-reliability-2020/ocean-water-desalination/west-basins-approach
http://www.melbournewater.com.au/content/current_projects/water_supply/seawater_desalination_plant/seawater_desalination_plant.asp?bhcp=1
http://www.watercorporation.com.au/water-supply-and-services/solutions-to-perths-water-supply/desalination/perth-seawater-desalination-plant
http://www.sydneywater.com.au/SW/teachers-students/facts-about-water/secondary-students/how-does-water-get-to-our-taps-/desalination/index.htm
http://www.tampabaywater.org/tampa-bay-seawater-desalination-plant.aspx

Biofouling: The formation of bacterial film (biofilm) on fragile reverse osmosis membrane
surfaces.

Brackish water: In general, water having a total dissolved solids concentration ranging from
about 1,000 to 10,000 mg/L. Water containing dissolved minerals in amounts that exceed
normally acceptable standards for municipal, domestic, and irrigation uses. Considerably less
saline than seawater.

Brine/concentrate: Water that contains a high concentration of salt. Brine discharges from
desalination plants may include constituents used in pretreatment processes, in addition to the
high salt concentration seawater. Also referred to as concentrated salty water.

BTU (British Thermal Unit): A standard unit for measuring a quantity of thermal energy,
either electricity, natural gas, or any other source of energy. One BTU is the amount of
thermal energy required to raise the temperature on one pound of water one degree
Fahrenheit at sea level.

Capacity factor: An electric utility's annual capacity factor is defined as the annual kilowatt-
hour sales divided by the product of the total hours in a year and the rated capacity of the
utility in kilowatts.

Coagulation: A pretreatment process used in some desalination plants. A substance (e.g.,
ferric chloride) is added to a solution to cause certain elements to thicken into a coherent
mass so that they may be removed.

Cogeneration: A power plant that is designed to conserve energy by using “waste heat” from
generating electricity for another purpose.

Concentrated salty water. See Brine

Desalination: Specific treatment processes, such as reverse osmosis or multistage flash
distillation, to demineralize seawater or brackish (saline) waters to purify them for drinking.
Also sometimes used in wastewater treatment to remove salts and other pollutants.

Disinfection: Water treatment that destroys potentially harmful bacteria.

Double-pass system: A reverse osmosis (RO) or nanofiltration (NF) system in which treated
low-salt water is further processed by a subsequent RO or NF unit.

Deaeration: Removal of oxygen. A pretreatment process in desalination plants to reduce
corrosion.

Distillation: A process of desalination where the intake water is heated to produce steam.
The steam is then condensed to produce product water with low salt concentration.

Electrodialysis: Most of the impurities in water are present in an ionized (electrically-
charged) state. When an electric current is applied, the impurities migrate toward the positive
and negative electrodes. The intermediate area becomes depleted of impurities and discharges
a purified stream of product water. This technology is used for brackish waters but is not
currently available for desalting seawater on a commercial scale.
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Entrainment: When intake pipes draw small aquatic organisms into the facility and they are
exposed to pressure and high temperatures. Very young organisms, usually at the egg or
larvae stage, are most susceptible to death by entrainment.

Environmental Impact Statement (EIS): Detailed analysis of the impacts of a project on all
aspects of the natural environment required by the National Environmental Policy Act for
federal permitting or use of federal funds.

Feedwater: Water fed to the desalination equipment. This can be source water with or
without pretreatment.

Filtration: A process that separates small particles from water by using a porous barrier to
trap the particles and allow the water to pass through.

Finished water: Treated drinking water that is considered safe and suitable for delivery to
consumers.

Flat sheet membrane: A membrane manufactured in a flat form. Commonly used in spiral-
wound membrane elements.

Fouling: The gradual accumulation of contaminants on a membrane surface or within a
porous membrane structure that inhibits the passage of water, thus decreasing permeability.

gpd: Gallons per day.

Impingement: The pinning and trapping of fish or other larger organisms against the screens
of the intake structures. Young or small fish are most susceptible to being killed by
impingement.

Infiltration gallery: A method used for seawater intake. Perforated pipes are arranged in a
radial pattern in the sand onshore below the water level. Water from the saturated sand enters
the perforated pipes.

lon exchange: A water treatment process where an electric charge is used to remove charged
particles from solution.

Kilowatt (kwW): A thousand watts. The watt is a measure of power used by electricity
generating plants. One watt is equivalent to 1 Joule/second or 3.4127 BTU/hour.

Megawatt (MW): A million watts.

Membrane: A thin layer of material that acts as a very specific filter that will let water flow
through while it catches suspended solids and other substances. Various methods are used to
enable substances to penetrate a membrane, such as the application of high pressure, the
maintenance of a concentration gradient on both sides of the membrane and the introduction
of an electric potential.
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MGD: Million gallons per day. This term is used to describe the volumes of water treated
and discharged from a treatment plant.

mg/L: Milligrams per liter; a measurement describing the amount of a substance (such as a
mineral, chemical or contaminant) in a liter of water. One milligram per liter is equal to one
part per million.

Microfiltration (MF): A physical separation process where tiny, hollow straw-like
membranes separate particles from water. It is used as a pretreatment for reverse osmosis.

Microlayer: The upper few millimeters of the ocean. Fish eggs are sometimes concentrated
in the microlayer.

Multiple Effect Distillation (MED): A form of distillation. Evaporators are in series, and
vapor from one effect is used to evaporate water in the next lower pressure effect. This
technology is available in several forms, one of the most common of which is the Vertical
Tube Evaporator (VTE).

Multistage Flash (MSF): A form of distillation. Intake water is heated then discharged into a
chamber maintained slightly below the saturation vapor pressure of the incoming water, so
that a fraction of the water content flashes into steam. The steam condenses on the exterior
surface of heat transfer tubing and becomes product water. The unflashed brine enters another
chamber at a lower pressure, where a portion flashes to steam. Each evaporation and
condensation chamber is called a stage.

NPDES: National Pollutant Discharge Elimination System. A federal permit authorized by
the Clean Water Act, Title IV, which is required for discharge of pollutants to navigable
waters of the United States, which includes any discharge to surface waters—Ilakes, streams,
rivers, bays, the ocean, wetlands, storm sewer, or tributary—to any surface water body.

Nanofiltration (NF): A membrane technology that relies on the ability of membranes to
discriminate between the physical size of particles or species in a mixture or solution and is
primarily used for water pretreatment, treatment, and purification.

Ocean Thermal Energy Conversion (OTEC): A solar, ocean thermal desalination approach
where electricity is produced by using the temperature differential between cold, deep waters
and warm, shallow surface waters. Water at the ocean surface (at about 70°F) is used to heat
liquid ammonia, which vaporizes at this temperature in a vacuum chamber. The ammonia
vapor is used to turn a turbine to produce electricity. The vapor is then condensed by using
cold water pumped up from the ocean depths (at about 35°F).

Parts Per Billion (ppb): A unit frequently used to measure contamination concentration
(parts of contamination per billion parts of water). One thousand parts per billion is equal to
one part per million.

Parts Per Million (ppm): A unit used to measure contamination concentration (parts of

contamination per million parts of water). One part per million is equal to one milligram per
liter. (This term is becoming obsolete as instruments measure smaller particles.)
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Potable: Water that does not contain pollution, contamination, objectionable minerals, or
infective agents and is considered safe for domestic consumption; drinkable.

Product Water: The desalted water delivered to the water distribution system. Also referred
to as finished water or potable water.

Recycled Water: Treated wastewater used for non-potable uses, such as irrigation.

Reverse Osmosis (RO): A method of removing salts or other impurities from water by
forcing water through a semipermeable membrane.

Safe Drinking Water Act (SDWA): Federal legislation passed in 1974 that regulates the
treatment of water for human consumption and requires testing for and elimination of
contaminants that might be present in the water.

Salinity: Generally, the concentration of mineral salts dissolved in water. Salinity may be
measured by weight (total dissolved solids or TDS), electrical conductivity, or osmotic
pressure. Where seawater is known to be the major source of salt, salinity is often used to
refer to the concen