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1 Introduction

1.1 Contents of this Section

Project Background
Objective of the Study
Plan of Study

1.2 Project Background

The Southern California Water Recycling Projects Initiative (the Initiative) is a multi-year
planning study, which commenced in Federal fiscal year (FY) 2000. The project is funded as
part of the Southern California Investigations Program and is managed out of Reclamation’s
Southern California Area Office. The Initiative is funded on a 50/50 percent cost sharing basis
between Reclamation, 11 local agencies, and the State of California Department of Water
Resources, who together form the Initiative’s Executive Management Team (IEMT). Table 1.1
lists the 13 members of the IEMT. The purpose of the IEMT is to formulate, guide, and

manage the technical activities of the project.

The Initiative is composed of two major components, a project-specific work component and a
regional component. The project-specific work component consists of identifying and
funding recycled water planning projects. The regional component consists of performing
work in the following categories: public information and education, financial support
opportunities, and evaluation of regional concerns including water quality. The purpose of
this technical memorandum (TM) is to discuss implementation of successful strategies for

recycled water projects as part of the regional analysis.
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TABLE 1.1
LIST OF [IEMT MEMBERS

Big Bear Area Regional Wastewater Agency Orange County Sanitation District

California Department of Water Resources San Diego County Water Authority

Central Basin and West Basin MWD Santa Ana Watershed Project Authority
City of Los Angeles South Orange County Wastewater Authority
City of San Diego U.S. Bureau of Reclamation

Los Angeles County Sanitation Districts Yucaipa Valley Water District

Metropolitan Water District of Southern California

1.3 Objective of the Study

The goal of the Initiative is to build upon the regional partnerships to develop water recycling
in southern California. This is accomplished by assisting local water and wastewater agencies
in the final planning and documentation leading to implementation of their recycled water
projects. In addition, the Initiative assists local agencies in addressing regional concerns

including;:

e Development of a regional water quality issues analysis to investigate impediments to
successful implementation of water recycling projects in southern California.

e Development of a program addressing public information strategies designed to assist
southern California water and wastewater agencies in successfully implementing their
recycled water projects.

e Development of a compendium of successful project implementation strategies and

providing a source list and guide outlining how to apply for financial/funding options
for recycled water projects.

1.4 Plan of Study

The Plan of Study for the Initiative includes two major tasks:

e Implementation of project-specific work

e Implementation of regional work

SUCESSFUL STRATEGIES TM FINALV2.DOC 2
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The regional work is defined as actions that benefit local agencies in the implementation of
water recycling in southern California. During the development of the Plan of Study, the
IEMT identified issues that needed to be addressed during implementation of water recycling
projects, including water quality impacts, methods to address public and regulatory agencies'
concerns, funding considerations for future phases, and environmental impacts. The IEMT
also identified broader issues that could be addressed on a regional or subregional basis to
avoid duplication of effort by multiple agencies addressing the same concerns. The IEMT

determined to focus the regional work on the following issues:

e Consideration of regional water quality issues and concerns related to implementation
of a recycled water program throughout southern California with respect to public
health, surface waters, groundwater, and receiving waters for brine and effluent
disposal.

e Preparation of an overall description of successful implementation strategies and
approaches to obtain financial support for recycled water projects.

e Development of a program to address public perception issues regarding recycled
water and its uses, and communication of the overall objectives for the Southern
California Water Recycling Projects Initiative.

As highlighted in the second bullet, this TM discusses successful implementation strategies.
Separate memoranda address financing opportunities and options, public information and
education (PI&E) component strategies, and the objectives of the Initiative Regional

Partnership. These four memoranda together address the second and third items above.

The following section of this TM provides a foundation on which to base successful projects.
Section 3 presents a flowchart and associated series of steps, which describe successful
strategies for project implementation from conception through operation and maintenance

(O&M).
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2 Basis for Successful Implementation

2.1 Contents of this Section

Introduction

The Water ‘Re’ Cycle

Success Defined

Consistency and Transparency of Process
Learning from Experience

2.2 Introduction

A discussion regarding recycled water projects must begin with a common understanding of
the terminology used, and how water moves from initial use, through water reuse, and finally

to discharge.

Successful implementation is more than merely delivering recycled water to a point of use.
There are long-term concerns regarding matching supplies and demands, planning
adequately for increased demands, and identifying alternative supply sources if the recycled
water supply is inadequate to meet demands. Because success may mean different things to
different people, a set of criteria are proposed for use in this TM that enable success to be
qualitatively, and in some cases, quantitatively determined. While this TM is intended to
provide guidance on successful strategies it is not intended to represent the only approach to
successful project implementation. It is recognized that project proponents and their
customers have unique relationships that determine how individual projects are approached

and implemented.

In developing this TM, a number of agencies were contacted and telephone interviews were
conducted to provide first-hand experience in dealing with issues facing recycled water
projects. These discussions have been integrated into Section 3, and are referenced
throughout the document. From the interviews conducted as well as sources reviewed in

preparation of this TM, one overarching element to successfully implementing a project was
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identified. This element is obtaining public support and belief that the project was developed
in an open process with the public good in mind. It is important to note that the process by
which a recycled water project moves from conception through implementation can engender
either support or opposition from the public and special interest groups. Open and
transparent processes provide fewer opportunities for claims of railroading or ‘back room
deals’. Therefore, a transparent process is a key element to the success of a water recycling

project.

2.3 The Water ‘Re’ Cycle

The various stages of the ‘lifecycle” of recycled water are presented and linked to provide
background in Figure 2.1. The diagram begins with raw water sources of the system, which
include rivers (A1), reservoirs (A2), groundwater basins (A3), or some combination of these
sources. The diagram shows the typical path of water as it flows through various systems and

indicates where it is used (D, E, F, G) and treated (B, C, H, I, K, M).

There are four use types described in the diagram. They are habitat (D), agricultural use (E),
urban irrigation (F), and municipal or industrial uses (G). Each of these use types, except
agricultural and habitat (see Figure 2.1), requires some degree of water treatment (B) of raw
water. In addition to standard water treatment, some users may require supplementary user-
specific treatment (C). Once water is used by one of the four use types (D, E, F, G), it is either
discharged directly to a river (L) or the ocean (N); treated at a return flow wastewater
treatment plant (WWTP)/Pretreatment (H) and discharged to a river (L), the ocean (N), or a
WWTP (I); or treated at a WWTP (I) and either discharged to a river (L), the ocean (N), or a
water reclamation plant (WRP, K). After the wastewater is treated for reuse at a WWTP (I) or
WRP (K), it can be supplied to users.

Some applications, which have limited human contact such as fodder irrigation, can be
allocated secondary treatment water. However, if the water undergoes tertiary (or better)
treatment at a WRP (K), it can be supplied to a wider group of users including agricultural
users (E), urban irrigation (F), municipal users (G), or industrial users (G), habitat for

beneficial use (D), or be blended with raw or potable water for groundwater recharge (A3).
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Water utilized for urban irrigation (F), municipal uses (G), or industrial uses (G) may undergo
further treatment (C) to produce water that is suited for a specific use. In addition, water
utilized for municipal (G) or industrial purposes (G) may undergo a post-use treatment
process (H) before the water is discharged to surface waters (L or N). Water utilized for

beneficial use of habitat (D) will return flow into surface waters (L or N).

Water that is recharged into a groundwater basin (A3) may intermingle through seepage with
surface water (L) or the ocean (N). In addition, groundwater can be pumped and treated
(A3), after a sufficient detention time, which is determined and approved by the Regional
Water Quality Control Board (RWQCB) and California Department of Health Services (DHS).

This water can be used as a potable water source that is supplied to end users (F).

2.4 Success Defined

For the purposes of this TM, a working definition of a “successful” project is useful, and is
provided in a series of seven broad criteria and 12 more specific points. The emphasis placed
on each criterion will vary. This can depend on the type of project (and degree of treatment of
wastewater required), location, local regulations, local regulatory agency representatives,
public opinion, funding agency requirements, the specific challenges faced in getting recycled
water of sufficient quality and quantity to the user, and whether the success is to be measured

in the short or long term.

The most important aspect of a workable definition is that all parties influenced by the project
should agree on what constitutes success. Broadly, projects that are to be successful require:

e Public support

e Political support

e Sufficient demands and returns to justify investment (the community’s return on
investment may not always be monetary)

e Sources and supplies that match demands (quantity, timing, quality)

e Adequate monitoring of the installation as well as operation and maintenance of
recycled water and dual-plumbed systems to ensure that cross connections are
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prevented! (Cross connections and proper O&M of projects are vital to maintaining
public and regulatory support for and trust in the safety of the project.)

e Adequate funding/financing
e Other criteria specific to the project or jurisdiction

These broad criteria are interdependent, and a failure in one area can compromise the success

of the project.

Public support is proving to be one of the most important, and potentially volatile, aspects of
successful recycled water project implementation. As the public becomes more aware of the
use and role of recycled water, more attention may be focused on applications, potential
contact with humans or other plants or animals that humans come in contact with or ingest,
and potential health concerns related to recycled water (particularly in non-industrial uses).
New pollutants are emerging, and will continue to emerge, as testing technologies improve,
and potential health effects of the pollutants (or combinations of pollutants) are discovered.
Current examples include endocrine disrupters, pharmaceuticals, and personal care products
(PPCPs). Initially there will be limited scientific information related to these contaminants
due to low pollutant concentration levels, detection limitations, statistical error, complexity of
the pollutants, limitations in treatment technologies, and lack of long-term epidemiological
data. Agencies, the public, and politicians will have to weigh relative risks against real and
perceived costs, increasing water demands, and in many cases, diminishing quality and
quantity of raw water supplies. Successful promotion and implementation of recycled water
projects will require proactively addressing these concerns through education, research,

advancements in water treatment technologies, O&M practices, and public outreach.

The points below expand on the broad “success’ criteria previously discussed. Not every
project will be able to satisty all these points, and many projects may not need to do so to be
successful. Varying degrees of emphases will be required, depending on the recycled water

use, and many other aspects of the project.

1 Two recent examples of cross-connection contamination of residential potable water systems with recycled water include San

Antonio, Texas in April 2002, and Cape Coral, Florida in June 2003.
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The most successful projects will tend to have:

e Public and political acceptance and support of the identified use(s), proposed or
planned facilities, monitoring and safety protocols, long-term O&M procedures, and
overall acceptance of the sponsoring agency and its ability to successfully build and
operate the project

e Well-defined project purpose(s) and identified project driver(s), including (but not
limited to) offsetting of potable water use, reducing pollutant loads and discharge
volumes in receiving waters, and reducing treatment volumes in possible downstream
treatment facilities

e Regulatory and project sponsor support of the project at all levels including the ability
of the sponsoring agency to successfully build and operate the project

e Full assessment (to the extent possible) of health and safety implications of recycled
water being used for its identified purpose(s)

e Ability, through diversions, storage, expansion of existing facilities, or construction of
new facilities, to supply each user’s demand when and as it is needed

¢ Full assessment of environmental advantages and disadvantages of the project,
including handling of treatment facility waste streams

e Full consideration of how the project fits into other possible integrated planning
efforts

e Construction or acquisition of adequate conveyance facilities to deliver recycled water
to the locations of use

e Full assessment of the cost of the project(s), incorporating anticipated future supply
restrictions, waste stream management, and anticipated adjustments, if any, to costs
and available funding sources

e Full assessment of alternatives, with strong public involvement

e Attainment of adequate funding for any required acquisition and construction, and
arrangement for long-term O&M funding for project infrastructure and facilities

e Long-term project performance and water quality that meets or exceeds commitments
and expectations
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2.5 Consistency and Transparency of Process

In the draft white paper on public information and education, the State of California
Department of Water Resources 2002 Recycled Water Task Force, which consisted of a blue-
ribbon panel of experts brought together to recommend ways to increase California’s supply
of recycled water, commented upon general public perception of recycled water project
planning:
“The issues raised by the public were compounded by the public’s general belief that the utilities
were proceeding ahead on specific projects without warning or proper public input. Some
agencies were taken aback by the strong public reactions, believing they had fulfilled their legal

responsibilities for public notification and hearings on their projects, and that they were working
for the good of the community.”2

This statement adds justification for maintaining a transparent planning process to help the
proponent speak with a single clear voice, and clearly identify benefits, while acknowledging
and incorporating criticisms or new ideas into the planning process. This may not always be
the most efficient process, but it may be the vital difference between a project’s ultimate
success or failure. The clearest recent example of this is in the City of Redwood City, where a
substantial effort is currently underway to re-address the public process for the use of
recycled water for landscape irrigation. The City fulfilled its legal public involvement
requirements as part of its initial permitting application process, only to later encounter
public opposition, which halted the project (refer to the text box on page 53, for more

information on this project).

The guidelines below define a transparent planning process by demonstrating a pro-active
and earnest effort in the creation of a successful project implementation process. These
guidelines are not new, and many will already have been incorporated into current practice.
They are presented here as a summary of ‘common sense” practices, which were identified
through a literature review and personal communications undertaken as part of the
development of this TM. The more completely each of these practices can be addressed, the

clearer the message will be delivered to the receiving community and regulatory agencies. It

2 2002 Recycled Water Task Force White Paper of the Public Information, Education, and Outreach Workgroup on Better Public
Involvement in the Recycled Water Decision Process — DRAFT, Department of Water Resources, State Water Resources Control
Board, Department of Health Services, Feb 4, 2003, p. 4.
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is also important to note that project implementation often occurs as an iterative process.
Thus, clarifying, improving, and refining communications as the project develops are
important components to successful communication. It is also important to continue to gain
knowledge and receive feedback in the communication process because not all information
and issues regarding the project may be fully addressed at any one stage of a project’s
development. Also, every project has unique issues that arise that may not apply to any other
project. Therefore, it is vital to keep the project process transparent during its development as
it makes addressing refinements or alterations in project details more acceptable to the public
and regulatory agencies. If the process is transparent, the public and regulators will be able to
follow a clear progression of decisions made regarding the project as well as the reasons
behind these decisions. It is also important that some aspects of the project are consistent so

that confusion does not arise.

1. Consistency should be maintained in:
e Statement of project purpose
e Language and terminology

e Signage and labeling of facilities and appurtenances

e Application of agency’s policy and regulatory interpretation (both across and
within agencies)

e Public outreach methods
e Recognition of advantages and disadvantages of the project
e Support and voicing of principles, such as (but not limited to):
e Priority of health concerns and recognition of the limited state of
knowledge of long-term effects of ‘new” pollutants, such as endocrine

disrupters, PPCPs, and combinations of these and other complex pollutants

e Sponsoring agency’s commitment to, belief in, and willingness to assume
liability for the project

e Sponsoring agency’s commitment to the principal of environmental justice.
This commitment is illustrated by ensuring that stakeholders are given an
opportunity to express concerns about the project and these concerns are
taken into consideration during the project development process
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e Priority of meeting the agency’s area long-term projected water needs,
through implementation of water conservation, including the use of
recycled water

e Cost and financing

2. Clear benefits should be defined and proven defensible by:

e Community benefits like water supply reliability, water supply self-reliance,
economic stability and growth, and quality of life issues such as aesthetics

e Environmental (water conservation, habitat enhancement, reduced wastewater
discharges, and improved water quality)

e Helps to meet Federal, state, or local regulatory requirements or policies, such as:
e NPDES Discharge permits
e Total maximum daily loads [TMDLs]
e RWOQCB Basin Plan Objectives

e Raw water supply reductions in southern California set down as part of
CALFED and the 1922 Colorado River Compact Agreement, Article 3

e The State of California’s policies that encourage water reuse, such as
“Reasonable Use Doctrine” (Refer to Section 3.3.9.4 for additional
information)

e Helps to offset future potable water uses where potable water use is not necessary
3. Alternatives should be assessed without bias by asking:

e What other avenues can produce the desired result?

e  Why are the alternatives less (or more) advantageous than the proposed project?
4. Participation in advancement of knowledge and understanding;:

e Participate in efforts to raise ‘best available knowledge” and ‘best available
technology’ for testing and monitoring of pollutants and health effects

e View all implementation decisions in terms of possible future findings: “If in the
future, a negative health/environmental effect is determined has everything
reasonably possible been done at all times to discover, understand, mitigate, and
share knowledge on the negative effect?”
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5. Anticipate pitfalls, and seek to proactively prevent them (e.g., misunderstandings or
differing interpretations of requirements by regulatory staff in different field offices, or
misinformation, errors or sensationalism reported by the media)

6. Anticipate public mistrust and accusations of bias by developing open policies and
approaches, such as providing information in a format (e.g. non biased or agenda driven)
that allows the public to make informed decisions, that can withstand current and
potential future public scrutiny

2.6 Learning from Experience

Although the water recycling environment in California is in flux (e.g., Recycled Water Task
Force recommendations, Draft Title 17 and 22 revisions, streamlining efforts between DHS
and SWRCB or RWQCBs), valuable lessons can be learned from current or completed projects
- both the successful ones, and those that met roadblocks which either prevented their
completion, or changed their purpose. Recycled water projects that were constructed and
were either not implemented, or not implemented as originally planned, can provide
information on where in the project planning and development that problems may arise.
These projects also illustrate where in the project planning process that project proponents
need to be prepared for potential issues to arise. Examination of projects currently under

review can also reveal how changing regulations may affect the review and approval process.

Several projects were examined in developing this TM to identify key project successes and
pitfalls through key project personnel interviews and by reviewing available literature.
Lessons learned from these projects have been identified and discussed where appropriate in
the step-by-step process developed in Section 3 of this TM. Table 2.1 lists most of the projects,

jurisdictions, and agencies that provided source material.
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TABLE 2.1

PARTIAL LIST OF CONTACTS AND INFORMATION SOURCES

JURISDICTION/AGENCY

PROJECT

SOURCE

California Department of
Health Services

City of Los Angeles Department
of Water and Power (LADWP)

City of Redwood City

City of San Diego

Inland Empire Utilities Agency
(IEUA)

Irvine Ranch Water District
(IRWD)

Orange County Water District /
Orange County Sanitation
District (OCWD/OCSD)

Moulton Niguel Water District
(MNWD)

Padre Dam Municipal Water
District (PDMWD)

West Basin Municipal Water
District (WBMWD)

San Diego County Water
Authority

State Water Resources
Control Board

All

East Valley Water Recycling
Project (EVWRP)

Redwood Shores Area
Recycling Project

City of San Diego Water
Repurification Project

IEUA Groundwater Recharge
Project

Various

Groundwater Replenishment
System (GWRS)

Various

Santee Lakes

West Basin Water Recycling
Project

City of San Diego Water
Repurification Project

All

Mr. Jeff Stone, DHS

www.dhs.ca.gov/ps/ddwem/publications/waterrecycling

Mr. Bill VanWagoner, LADWP
www.ladwp.com

Ms. Valerie Young, CH2M Hill
www.redwoodcity.org

Marsi Steirer, Deputy Water Department Director
City of San Diego
www.sandiego.gov

Mr. Dennis Smith, CH2M Hill
www.ieua.org

Mr. Ken Thompson, CH2M Hill
(formerly of IRWD)
www.irwd.com

Ms. Cindy Ferch
Www.gwrsystem.com

Mr. Dave Blythe, MNWD
www.mnwd.com

Mr. Harold Bailey, PDMWD
www.padredam.org

Mr. Joe Walters, WBMWD
Mr. Marc Serna, WBMWD
www.westbasin.com

Mr. Cesar Lopez, San Diego County Water Authority
(SDCWA)

www.sdcwa.org

Mr. Rich Mills, SWRCB
www.swrch.ca.gov
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3 Successful Implementation Strategies

3.1 Contents of this Section

Introduction
Step-by-Step Approach to Implementation
Summary of Implementation Experiences

3.2 Introduction

This section combines analysis of issues with examination of southern California projects that
did and did not proceed to implementation. Examination of these real-world projects assisted
in identification of steps to successful implementation of projects. The analysis on these real-
world projects consisted of investigating key factors to project success as well as roadblocks
faced during project implementation. A flexible step-by-step process is presented below,
which could increase the chance of successfully implementing a recycled water project in
southern California. While the details of each step will vary depending on regulatory and
funding agency requirements, and many factors specific to each project, the framework

described will provide useful guidance.

3.3 Step-By-Step Approach to Implementation
The following steps are discussed in this subsection:

e Identification of Project Needs and Project Drivers

e Project Planning

¢ Identification and Characterization of Recycled Water Sources
e Public Involvement and Public Information and Education

e Market and Infrastructure Assessments

e Environmental Issues and Approval
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e Economic and Financial Review

e Project Outline Submission to DHS and RWQCB

e Regulatory Review and Approval by local, state, and Federal regulators
e Project Design and DHS ‘Title 22" Report

¢ Funding Mechanisms

e The Permitting Process

e Construction

e Project Commissioning and Delivery of Services

e Operation and Maintenance

The decision-making process for a typical recycled water project is represented in Figure 3.1.
The decisions and questions identified in the figure are derived from examination of each of
the steps described in this section. The key numbers in Figure 3.1 correspond to the circled

numbers next to the headings of discussions in this section.

Several of these steps can be done concurrently, and the order altered to fit specific needs.
There is no single ‘best order” to these steps, as regulatory or permitting agencies may each
have different information or formatting requirements, or specific understanding of their
community’s needs necessitating several different formats. The purpose of this ‘example’
decision process is to provide general guidance, and not to anticipate every possible

alternative or requirement.

3.3.1 Identification of Project Needs and Project Drivers @

The purpose of this step is to look at the “big picture’ to see how water recycling can (or must)

fit into the overall water supply and management structure of an area.

3.3.1.1 Discussion

Recycled water demands can come from the four areas identified in the Recycled Water Flow
Diagram (Figure 2.1): habitat, agricultural, urban irrigation, and municipal/industrial

(including groundwater injection for recharge, storage, or seawater intrusion barrier). These
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demands can translate into project drivers. Drivers other than direct demand can also be the
impetus behind a project. Examples include restricted supply, supply balancing, avoided
costs (especially wastewater discharges), revenue generation or cost recovery, and potential
cost reduction if recycled water can be supplied safely and at a lower cost than potable for an
authorized use. Whether the need is “pulled” into existence via an identified application or
user, or ‘pushed’ into existence through a regulatory force or other driver, the same

considerations and regulations apply.

When researching needs and drivers, it is important to plan five, 10, 20, or even 30 years
ahead. Planning, construction, and expansion of infrastructure becomes more costly and less
feasible as development increases, land values rise, water becomes scarcer, and demands
increase. Integration of the planning for water supply, wastewater, and recycled water use

also should assist in the development of a more efficient overall water plan.

Caution must be exercised if recycled water is to offset existing potable use. The Service
Duplication Act® in California requires water reuse agencies that are supplying users within
another water agency’s boundaries to compensate that agency for the loss of customer
revenue. This requirement could make supplying recycled water to some users economically
infeasible if reasonable agreements with the water supply agency cannot be reached. In
addition, this issue can create barriers to project implementation when augmenting potable
water with recycled water; however, proactive planning and integration of these systems can

often eliminate potential conflicts.

3.3.1.2 Lessons Learned

e Up-front negotiation with water purveyors may be necessary to avoid conflict,
particularly concerning the Service Duplication Act. Partnerships (with water
purveyors, community, and users) can smooth project implementation by establishing
an early environment of cooperation.# The IRWD has implemented a number of
recycled water projects whose success has been predicated upon the relationships
developed between the IRWD, the public, and users. See the IRWD Case Study below
for more information on the IRWD recycled water project.

3 california Public Utilities Code, Section 1501

4 personal conversation with Ken Thompson previously of Irvine Ranch Water District (IRWD) for IRWD case study.
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Even in cases where
recycled water is
demonstrably necessary to
meet future water
demands, opposition can
swell. Do not assume that
the need for recycled water
is a ‘no brainer.”> This is
evident from the Redwood
Shores Area Recycling
Project, which was a project
with a clear water supply
project driver that only met
opposition in the final
planning stages.

Reducing wastewater
discharge through water
recycling can eliminate or
offset construction of larger
or new outfalls, and other
infrastructure, and increase
the economic benefits of
the recycled water project
through associated avoided
costs.6 In Orange County,
the Groundwater
Replenishment System is
avoiding costs associated
with construction of a new
ocean outfall through
reduction of its discharge
of effluent by recharging
groundwater basins with
advanced treated recycled
water.

CASE STUDY:
IRVINE RANCH WATER DISTRICT SYSTEM

Project Description: The Irvine Ranch Water District
Michelson Water Reclamation Plan can produce up to 15 million
gallons per day of disinfected tertiary-treated Title-22 compliant
water for reuse. The distribution system consists of 245 miles of
pipe, eight storage reservoirs, and 12 pump stations. Reclaimed
water is stored in winter months, and some is exported to the
Orange County Water District. Water recycling has been a
significant water resource in the IRWD service area for decades.
Through a combination of proactive public education, reduced
rates for recycled water, encouragement of voluntary recycled
water use, strong partnerships with the private sector and
regulators, the use of pilot projects, and a demonstrated need
through long-term planning for recycled water as augmentation for
water supply, the IRWD has been extremely successful in
implementation of non-potable recycled water projects. The
IRWD was the first district in the U.S. to obtain permits for the use
of community-supplied reclaimed water for interior (toilet flushing)
within IRWD facilities and other commercial buildings. This has
reduced potable demand in these buildings by up to 75 percent.

Project Relevance: This project demonstrates the degree of
success and support attainable through significant front-end
outreach, and a long-term integrated approach clearly recognizing
the importance and necessity of recycled water as a water supply
resource. This positive approach and interaction with the public
and users has ensured smooth implementation of recycled water
projects.

Lesson Learned: Leadership and support at the highest level of
the organization are critical, and will result in the right value
statement for customers, and the right mind-set within the
organization ensuring long-term success. Partnerships negotiated
ahead of time and voluntary recycled water use are keys to
IRWD's success.

Be cautious of how drivers are presented: is recycling another ‘waste sink’, oris it a
water source?’” One example of this is the GWRS project, which is viewed by residents
of Orange County as a water supply project due to a positive public outreach program
that explained the need for the project.

5 personal conversation with Valerie Young of CH2M HILL, and from presentation to XVIIl WateReuse Symposium titled,
“Redwood City’s Water Supply Challenge” by Craig Lichty and Valerie Young, September 8, 2003.

6 personal conversations with Cesar Lopez for San Diego County Water Authority (SDCWA) case study and Cindy Ferch for
Groundwater Replenishment System case study.

7 pPersonal conversation with Cindy Ferch for Groundwater Replenishment System case study.
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3.3.13 Questions

The questions below will help focus the research into the identification of needs and/or

drivers.

¢ How do short and long-term water demands compare with projected supply?

e How is climate change expected to affect the local region, and what impact is it
expected to have on supply/demands?

e If (additional) users can be found or developed, how difficult will it be to supply
recycled water to them?

e Are there WWTPs or WRPs planned for construction or expansion (i.e. new sources of,
or sources of more, recycled water)?

e Are there avoided costs such as wastewater discharges that can be realized with
implementation of the recycled water project?

e What is the real cost of potable water, what will happen to the cost over time, and can
recycled water be potentially cost-effective in the short or long term?

e If recycled water does not at first appear cost-effective, do other criteria (such as long-
term potable supply limitations) mandate implementation?

e What environmental or permitting requirements will, or are likely to be introduced or
in force, in the short and long-term?

e What is local public opinion on the use of recycled water for various purposes? Are
there any organized groups or outspoken individuals that oppose the use of recycled
water?

Once a need has been identified, further analysis will determine how well the need is likely to

be met, and what levels of effort and time are required to ultimately match sources to uses.

3.3.2  Project Planning @

In the short-term, the purpose of this step is to implement the recycled water project. In the
long-term, planning should broadly determine how water recycling will fit into short and

long-term water use and supply.
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3.3.21 Discussion

A recycled water project has distinct characteristics, because of the public perception of
recycled use, the permitting and regulatory requirements, and the parallel infrastructure
needed to deliver the water. Planning, particularly for ‘first-time” recycled use, should
therefore proceed cautiously, with significant public involvement, and should be given

sufficient time for public review and assimilation.

Short-term planning is iterative, and proceeds only when the details of a project are
determined viable. This viability is dependent on a project being identified, selected,
approved, designed, constructed, and ultimately operated. In addition, project phasing based
on timing and constraints of funding is important. Increases in capacity and recycled water
demand, water treatment process upgrades, expansion of distribution network, and end use

are also important factors in plan development.

A long-term view is often taken through an integrated resource planning approach, which
views recycled water in context of other water supply sources and water management and
wastewater treatment and disposal strategies. In an integrated resource planning approach
all non-potable water uses of water are considered suitable for recycled water. If public
support can be obtained for irrigation, stream augmentation, or other public uses (excluding
indirect potable), recycled water implementation should be relatively straightforward. If
public support is not easily attainable, industrial, commercial or other non-public uses may
provide the impetus for implementation - if these users can provide sufficient demand.
Public support may follow if safe use is demonstrated over time, and public information and

education is thoroughly addressed.

At some point in both short and long-term planning, commitment from identified users must
be formalized. The earlier this commitment can be obtained, the easier the justification for
implementation. Experience has shown that demand will not develop just because the
infrastructure is built but must be developed over time by identifying and working with

potential users.
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3322

Lessons Learned

Don’t rush - invest in planning. Fast-tracking a new recycled water project is very
risky. 8 Fast tracking a recycled water project may result in project development
occurring before public acceptance and/or regulatory approval is gained, which can
result in increased costs due to changes in the project.

Chronic problem projects are those that, once built, don’t deliver as promised: users
that were identified were not connected. Rich Mills of the State Water Resources
Control Board (SWRCB) has asserted that 75 percent of projects deliver less than 75
percent of designed capacity; and 50 percent of projects deliver less than 50 percent of
designed capacity.?

An integrated approach to planning should link the needs of water, wastewater,
recycled water, and related infrastructure.l0 The City of Los Angeles is currently
developing an Integrated Resource Plan, which has brought together a large number
of stakeholders from within the City’s boundaries to review and assist in planning the
future infrastructure of the City. By undertaking this large program, the City has
integrated the planning of future facilities within its different departments as well as
obtained public buy-in and suggestions of how to address issues associated with
growth and changing regulations. Integrating the planning efforts of the City has also
enabled solutions to be formulated that balance and address water supply,
stormwater, wastewater, and recycled water related issues in this urban environment.

Identify users and obtain formal commitment before implementation.!! Identifying
users, especially large water users or groups of water users in close proximity to one
another, can ensure a project’s viability by making implementation more economical.
The WBMWD has been able to expand its system and connect smaller local users by
having a basic infrastructure, which was developed to service large industrial users.
Requiring new developments to be dual plumbed also can provide an existing and
identified set of users when a recycled water system expands into an area (with
minimal or no retrofit costs). An example of this is the new development occurring in
South Orange County, which is being dual plumbed even though recycled water is not
currently available for service to the development.

Develop a program for education, inspection, cross-connection control, and inventory
of users before installing the first recycled system.1? An example of a successful
program was the South Florida Water Management District's (SWFMWD)
comprehensive information and education program for its employees, member
districts, and the public. One key aspect of this program was the emphasis on
ensuring public safety by having all of the key member agencies implement
regulations as well as education programs. These efforts were developed for agency

8 From personal conversation with Rich Mills, SWRCB.

9 BID.

10 IBID., and from personal conversation with Valerie Young of CH2M HILL for City of Redwood City case study.
11 From personal conversation with Ken Thompson previously of IRWD for IRWD case study.
12 Reclaimed Water Guide, Southwest Florida Water Management District, June 1999, p.114.
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employees and users to provide best management practices for handling and using
recycled water.

3.3.23 Questions

The following are questions that should be considered when planning recycled water projects:

e  Who else has done a project similar to that proposed? What were their experiences?

e Have other local recycled water projects been successful or unsuccessful? Will
attention immediately focus on the problems or successes of these nearby experiences?

e Is the intent to fast track the project?

e What is the prevailing public opinion of recycled water in the local service area?

3.3.3 Identification and Characterization of Recycled Water Sources @

The purpose of this step is to identify all the relevant properties of the recycled water and its
sources to enable available water to be matched to appropriate uses and users. This step also
provides a baseline for determining what additional treatment or facilities may be required if
the supply characteristics don’t match identified uses (e.g., a plant upgrade to tertiary
treatment or beyond, or storage reservoir to augment lower night-time treatment flows and

deliver more consistent supply to users).

3.3.3.1 Discussion

Recycled water sources are generally wastewater treatment plants that produce tertiary
treated water conforming to Title 22 Regulations (refer to the sidebar, Wastewater Treatment
Processes, for descriptions of the most basic treatment processes). In some cases, only
secondary treatment is required. In other cases, greater treatment (up to advanced processes
including reverse osmosis [RO]) is needed. Non-potable groundwater or surface water may
also be sources, depending on how the water characterization matches up with identified
needs. Because the largest source of recycled water is treated wastewater, the following
discussion focuses on this source, but may be reasonably extended to include other sources. It
is important to note that for recycled water to be of benefit, it must meet quality, quantity, and

timing needs of the end user.
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3.3.3.2 Water Quality

The levels of treatment of wastewater, and the chemical composition of the resulting recycled

water, determine which uses are permissible under California Administrative Code Title 22

regulations administered by California
Department of Health Services. This issue is
discussed in depth in Section 3 of the
Initiative’s Technical Memorandum No. 2 Water
Quality Analysis. Several tables from that TM
are included here as a summary of that
discussion. Table 3.1, was developed by the
National WateReuse Association and provides
a breakdown of the different recycled water
use types in California, along with the level of
treatment required for each specific use. Table
3.2 identifies the total coliform limits and
turbidity guidelines for each of the different
use types and treatment levels. Table 3.3,
developed with input from the IEMT,
identifies additional constituents that can

cause problems for specific types of uses.

3.3.3.3 Water Quantity and Supply Timing

Wastewater Treatment Processes

Pretreatment removes or shreds coarse debris and
grit.

Primary Treatment removes 70 to 85 percent of the
organic and inorganic solids, which either settle out or
float to the top.

Secondary Treatment mixes the remaining suspended
waste solids with microorganisms and air. The micro-
organisms convert the waste solids to biomass that
settles out.

Tertiary Treatment filters out most of the remaining
solids through a granular media (for example, sand or
anthracite coal) or a membrane, with the final product
water being disinfected with chlorine or UV light to kill
off any remaining bacteria, virus or other micro-
organisms.

Source:

Recycled Water User’s Guide, Revised Draft, Los Angeles County
Recycled Water Advisory Committee, February 25, 2003.

Wastewater flows are, by nature, cyclical. A typical pattern of domestically influenced flow

follows a diurnal pattern, peaking significantly in the mornings and evenings (shower and

cooking times), and dropping off markedly at night. This is illustrated in Figure 3.2. Some

uses, such as irrigation, may require heavy nighttime flows. Industrial cooling or other

processes may require more constant flows throughout the day and night. Storage may

therefore be required to balance out the water supply, by collecting the excess day time flows,

and then releasing water to augment the lower night time flows to end users.

The design treatment capacity of a plant sets an upper limit on how much recycled water can

be produced. The ultimate design capacity of a plant may be altered if the plant must be
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upgraded to a more stringent treatment level (e.g., secondary to tertiary, or tertiary to micro-
filtration/reverse osmosis), while staying within its existing footprint. This may further limit

the number or type of potential uses.

3.3.34 Lessons Learned

o The recycled water supply may need to be tailored to specific users” needs. It is important
to match water treatment levels to users carefully, and consider special treatment
processes for ‘boutique water’ if key users require it.13 Both the IRWD and the West Basin
Municipal Water District (WBMWD) have incorporated or coordinated with users to meet
specific demands including insuring water quality consistency for carpet dyeing and
installing denitrification and reverse osmosis treatment processes for boiler feed make-up
water at refineries.

« High levels of Total Suspended Solids (TSS) can limit recycled water applications if not

reduced. This is an important parameter for which to monitor and test.

FIGURE 3.2
TYPICAL SANITARY SEWER DIURNAL FLOW PATTERN

Typical Sanitary Sewer
Diurnal Flow Pattern
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Irrigation

Food crops where recycled water contacts the edible portion of the crop, including all root crops
Parks and playgrounds

School yards

Residential landscaping

Unrestricted access golf courses

Any other irrigation uses not prohibited by other provisions of the California Code of Regulations
Food crops where edible portion is produced above ground and not contacted by recycled water
Cemeteries

Freeway landscaping

Restricted access golf courses

Ornamental nursery stock and sod farms

Pasture for milk animals

Nonedible vegetation with access control to prevent use as a park, playground or school yard
Orchards with no contact between edible portion and recycled water

Vineyards with no contact between edible portion and recycled water

Non food-bearing trees, including Christmas trees not irrigated less than 14 days before harvest
Fodder crops (e.g. alfalfa) and fiber crops (e.g. cotton)

Seed crops not eaten by humans

Food crops that undergo commercial pathogen-destroying processing before consumption by humans

Ornamental nursery stock, sod farms not irrigated less than 14 days before harvest

Disinfected Tertiary Recycled

Water

Allowed
Allowed
Allowed
Allowed
Allowed
Allowed
Allowed
Allowed
Allowed
Allowed
Allowed
Allowed
Allowed
Allowed
Allowed
Allowed
Allowed
Allowed
Allowed

Allowed

Disinfected Secondary-2.2

Recycled Water

Not Allowed
Not Allowed
Not Allowed
Not Allowed
Not Allowed
Not Allowed
Allowed
Allowed
Allowed
Allowed
Allowed
Allowed
Allowed
Allowed
Allowed
Allowed
Allowed
Allowed
Allowed

Allowed

Treatment Level

Recycled Water

Not Allowed
Not Allowed
Not Allowed
Not Allowed
Not Allowed
Not Allowed
Not Allowed
Allowed
Allowed
Allowed
Allowed
Allowed
Allowed
Allowed
Allowed
Allowed
Allowed
Allowed
Allowed

Allowed

Disinfected Secondary-23

Undisinfected Secondary
Recycled Water

Not Allowed
Not Allowed
Not Allowed
Not Allowed
Not Allowed
Not Allowed
Not Allowed
Not Allowed
Not Allowed
Not Allowed
Not Allowed
Not Allowed
Not Allowed
Allowed
Allowed
Allowed
Allowed
Allowed
Allowed

Allowed

Supply for Impoundment

Disinfected Tertiary Recycled

Disinfected Secondary-2.2

Treatment Level

Disinfected Secondary-23

Undisinfected Secondary

Water Recycled Water Recycled Water Recycled Water
Non-restricted recreational impoundments, with supplemental monitoring for pathogenic organisms Allowed* Not Allowed Not Allowed Not Allowed
Restricted recreational impoundments and publicly accessible fish hatcheries Allowed Allowed Not Allowed Not Allowed
Landscape impoundments without decorative fountains Allowed Allowed Allowed Not Allowed

Table developed by WateReuse and available on their website at <http://www.watereuse.org/Pages/information.html >.

Refer to the full text of the latest version of Title-22: California Water Recycling Criteria. This chart is only a guide to the September 1998 version.

1 with "conventional tertiary treatment.” Additional monitoring for two years or more is necessary with direct filtration.

2 Drift eliminators and/or biocides are required if public or employees can be exposed to mist.

| Refer to Groundwater Recharge Guidelines, California Department of Health Services.
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Table 3.1
Recycled Water Uses Allowed in California

Treatment Level

Other Uses Disinfected Tertiary Recycled Disinfected Secondary-2.2 Disinfected Secondary-23 Undisinfected Secondary
Water Recycled Water Recycled Water Recycled Water
Groundwater recharge Allowed under special case-by-case permits by RWQCBs®
Flushing toilets and urinals Allowed Not Allowed Not Allowed Not Allowed
Priming drain traps Allowed Not Allowed Not Allowed Not Allowed
Industrial process water that may contact workers Allowed Not Allowed Not Allowed Not Allowed
Structural fire fighting Allowed Not Allowed Not Allowed Not Allowed
Decorative fountains Allowed Not Allowed Not Allowed Not Allowed
Commercial laundries Allowed Not Allowed Not Allowed Not Allowed
Consolidation of backfill material around potable water pipelines Allowed Not Allowed Not Allowed Not Allowed
Artificial snow making for commercial outdoor uses Allowed Not Allowed Not Allowed Not Allowed
Commercial car washes not done by hand & excluding the general public from washing process Allowed Not Allowed Not Allowed Not Allowed
Industrial boiler feed Allowed Allowed Allowed Not Allowed
Nonstructural fire fighting Allowed Allowed Allowed Not Allowed
Backfill consolidation around nonpotable piping Allowed Allowed Allowed Not Allowed
Soil compaction Allowed Allowed Allowed Not Allowed
Mixing concrete Allowed Allowed Allowed Not Allowed
Dust control on roads and streets Allowed Allowed Allowed Not Allowed
Cleaning roads, sidewalks and outdoor work areas Allowed Allowed Allowed Not Allowed
Flushing sanitary sewers Allowed Allowed Allowed Allowed

Treatment Level

. . T Disinfected Tertiary Recycled Disinfected Secondary-2.2 Disinfected Secondary-23 Undisinfected Secondary
Supply for Cooling or Air Conditioning
Water Recycled Water Recycled Water Recycled Water
Industrial or commercial cooling or air conditioning involving cooling tower, evaporative condenser, or spraying that creates a mist Allowed? Not Allowed Not Allowed Not Allowed
Industrial or commercial cooling or air conditioning not involving a cooling tower, evaporative condenser, or spraying that creates a mist Allowed Allowed Allowed Not Allowed

Table developed by WateReuse and available on their website at <http://www.watereuse.org/Pages/information.html >.
Refer to the full text of the latest version of Title-22: California Water Recycling Criteria. This chart is only a guide to the September 1998 version.
! with "conventional tertiary treatment.” Additional monitoring for two years or more is necessary with direct filtration.

2 Drift eliminators and/or biocides are required if public or employees can be exposed to mist.

| Refer to Groundwater Recharge Guidelines, California Department of Health Services.
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Table 3.2
Water Quality Limits by Use Type

Treatment Level Use Type Total Coliform Limit Turbidity

(1) Orchards where the recycled water does not come into contact with the edible portion of the crop.

(2) Vineyards where the recycled water does not come into contact with the edible portion of the crop.

(3) Non food bearing trees (Christmas tree farms are included in this category provided no irrigation with recycled water occurs for a period 14
davs prior to harvestina or allowina access by the aeneral public.)

(4) Fodder and fiber crops and pasture for animals not producing milk for human consumption.

None Required None Required

(5) Seed crops not eaten by humans.

(6) Food Crops that must undergo commercial pathogen destroying processing before being consumed by humans.
Ornamental NUrsery Stock and Sod farms provided No Iffigation WIth recycled water 0CCUrS Tor a period of 14 aays prior to harvesting, retail |

ale _or allowina acce: hyv the neneral nuhlic.

(8) Flushing of sanitary sewers.

Undisinfected
Secondary Standard

(1) Cemeteries.

(2) Freeway landscaping.

(3) Restricted access golf courses.

(4) Ornamental nursery stock and sod farms where access by the general public is not restricted.

(5) Pasture for animals producing milk for human consumption.
6) ANy nonedible vegetation Where access IS controlled So that the Irfigated area cannot be Used as If It were part of a park, playground, or .
chonlvard < 23 total coliform per 100 mL

(7) Landscape impoundments with decorative fountains. < 240 total coliform per 100 mL in more than 2NTU
one sample in any 30-day period

(8) Industrial boiler feed water.

(9) Nonstructural fire-fighting.

(10) Backfill consolidation around nonpotable piping

(11) Soil compaction.

(12) Mixing Concrete.

Disinfected Secondary-23 Recycled

(13) Dust Control and Cleaning of rood streets, sidewalks and outdoor work areas.

(1) Restricted recreational impoundments and publicly accessible fish hatcheries
< 2.2 total coliform per 100 mL

< 23 total coliform per 100 mL in more than one sample in any 30-day period None Required

Disinfected
Secondary-2.2
Recycled

(2) Food crops where edible portion is produced above ground and not contacted by recycled water

(1) Food crops where recycled water contacts the edible portion of the crop, including all root crops

(2) Parks and playgrounds.
(3) School yards.
(4) Residential landscaping.

(5) Unrestricted access golf courses.

(6) Any other irrigation uses not prohibited by other provisions of the California code of Regulations

< 2.2 total coliform per 100 mL
< 23 total coliform per 100 mL in more than one sample in any 30-day period
(8) Priming drain pipes. 240 total coliform per 100mL maximum

(9) Industrial process water that may come into contact with workers.
(10) Structural fire fighting.
(11) Decorative fountains.

(7) Flushing Toilets and urinals.

2NTU

CT value of 50 mg-min/L at all times with a modal CT of at least 90 min.
or MS_2 bacteriophage or poliovirus concentration reduction of 5 logs

(12) Commercial laundry.

(13) Consolidation of backfill around potable water pipelines.

Disinfected Tertiary Recycled Water

(14) Artificial snow making for commercial outdoor use
ommercial car washes, ncluding hand washes 1T the recycled water 1S not heated, Where the generar public 1S excluded from the washing

nra

(16) Industrial or commercial cooling or air conditioning involving cooling tower, evaporative condenser, or spraying that creates a mist.

This table was developed from "California 's New Water Recycling Criteria and Their Effect on Operating Agencies" by James Crook, Laura Johnson, and Ken Thompson.

30
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Table 3.3

Constituents of Concern for Recycled Water Use

Constituent of

Concern

Endocrine
Disrupters (EDCs) or
Hormonally Active
Agents (HAAs)

Description

EDCs are natural and
synthetic compounds that
can interfere with normal
endocrine system functions
by mimicking the actions of
naturally-occurring
hormones, by blocking the
receptors in cells that
receive hormones, or by
affecting synthesis,
transport, metabolism, and
excretion of hormones.

Sources

Wastewater effluents
Urban runoff

Confined animal feeding
operations

Groundwater
contamination

Industrial sources

Impacts

Interferes with normal
endocrine system of
organisms resulting in
significant negative impacts
in the hormonal functioning.

Accumulation in the
environment, especially in
biota for some EDCs.

Potential mutagens and/or
carcinogens.

Solutions/ Treatment Options

Advanced treatment (e.g.,
ultrafiltration or reverse osmosis
membrane or adsorption
processes) in wastewater
treatment systems.

More efficient monitoring and
source control in industrial
operations.

Collection and advanced
treatment of urban runoff.

Use of more biodegradable, less
toxic, and environmentally
benign chemicals in industries.

Pharmaceuticals and
Personal Care

A diverse group of
bioreactive chemicals

Wastewater effluents

Accumulation in the
environment, especially in

Advanced treatment (e.g.,
ultrafiltration or reverse osmosis

substances intended for
preventing, destroying,
repelling, or mitigating any
pest (i.e. any insects, mice
and other animals,
unwanted plants (weeds),
fungi, or microorganisms like
bacteria and viruses).

Wet-weather urban
runoff

Domestic wastewater

environment, especially in
biota, due to slow (or no)
biodegradation.

Some pesticides proven to
be toxic and carcinogenic.

Contamination of
groundwaters (due to
infiltration) and surface
waters (due to runoff) from
agricultural sources where
pesticides were applied.

Products (PPCPs) including pharmaceutical Urban runoff biota, due to slow (or no) membrane processes) in
and the active ingredients in biodegradation. wastewater treatment systems.
personal care products for
both humans and animals. Some PPCPs may behave [Collection and diversion of urban
as EDCs. runoffs.
Some PPCPs may be
mutagenic and/or
carcinogenic.
Antibiotics Human and veterinary Wastewater effluents Accumulation in the Advanced treatment (e.g.,
antibiotics. environment. ultrafiltration or reverse osmosis
Urban runoff membrane or adsorption
Modification in the spectrum [processes) in wastewater
Confined animal feeding Jof naturally-occurring treatment systems.
operations organisms due to selective
antibiotic activity. Collection and advanced
treatment of wastes from
confined animal feeding
operations.
Pesticides Any substance or mixture of |Agricultural runoff Accumulation in the Effective collection and

treatment of agricultural or urban
runoff.

Use of more biodegradable, less
toxic and environmentally benign
pesticides.

Advanced treatment (e.g.,
nanofiltration or ultrafiltration
membrane or adsorption
processes) in wastewater
treatment systems.
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Table 3.3

Constituents of Concern for Recycled Water Use

Constituent of
Concern

Description

Sources

Impacts

Solutions/ Treatment Options

Total Organic

Total organic carbon is a

Natural organic matter

Treating for TOC reduces

Advanced treatment (e.g.,

By-Products (DBPs)

reactions of disinfectants
with organic and inorganic
constituents in the source
water.

effluents

Produced from chlorine
based oxidants as well
as ozone or ultraviolet
light

mutagens to many
organisms.

Fairly persistent in the
environment due to slow
biodegradation.

Carbon (TOC) measure of the organically [from drinking water the potential for health ultrafiltration or reverse osmosis
bound carbon in a water or |treatment processes hazards by lowering the membrane, advanced oxidation
wastewater sample. concentrations of or adsorption processes) in

Anthropogenic micropollutants and SMPs injwastewater treatment systems.
compounds added by the water.
domestic or industrial
water users such as
organic micropollutants
Soluble microbial
products derived from
wastewater treatment
processes
Disinfection By-products formed by Disinfected wastewater |Suspected carcinogens and JImplement non-chemical based

disinfection processes such as
ultraviolet light, or high-pressure
membrane systems to be used
for reduction in organic
precursors and target
microorganisms.

Organic
Micropollutants

Chemicals that are
developed by industrial or
other activities that use
water and discharge
wastewater.

Wastewater effluents

Urban runoff

Industrial sources

Groundwater
contamination

Accumulation in the
environment, especially in
biota, due to slow (or no)
biodegradation.

Groundwater contamination

Majority of synthetic
micropollutants are
suspected mutagens and/or
carcinogens.

Advanced treatment (e.g.,
ultrafiltration or reverse osmosis
membrane, advanced oxidation
or adsorption processes) in
wastewater treatment systems.

More efficient monitoring and
source control in industrial
operations.

Collection and advanced
treatment of urban runoff.

NDMA

N-nitrosodimethylamine
(NDMA)is a defined
carcinogen that has
historically been associated
with the production of rocket
fuels, antioxidant additives
for lubricants, softeners of
copolymers in the rubber
industry, and trace amounts
in cured meat products such
as bacon and smoked fish.

Industrial sources

Wastewater effluents

Groundwater
contamination

Suspected carcinogen and
mutagen although more
studies needed for health
effects.

Groundwater contamination
from industrial sources and
wastewater effluents.

Advanced treatment (e.g.,
ultrafiltration or reverse osmosis
membrane or advanced
oxidation processes) in
wastewater treatment systems.

More efficient monitoring and
source control at industrial
operations.

Replace chlorination with
ultraviolet light or other
disinfection processes to avoid
formation.
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Table 3.3

Constituents of Concern for Recycled Water Use

Constituent of

Description Sources Impacts Solutions/ Treatment Options
Concern

Soluble Microbial Soluble microbial products |Wastewater effluents Major portion of SMPs are | Tertiary treatment (e.g.,

Products (SMPs) (SMPs) are organic relatively more ultrafiltration or reverse osmosis
polymeric products released biodegradable than membrane, or adsorption
from biomass during synthetic chemicals; thus processes) of secondary
biological wastewater accumulated less in the effluents in wastewater
treatment processes. environment. Exception is  |treatment systems.

the humus type residues
from microbial activity in
biological treatment
systems.

Some naturally occurring
SMPs (mainly humic and
fulvic acids) are not
considered to have negative
impacts on organisms.

Pathogens Pathogens are either Wastewater effluents Health effects (e.g., Advanced treatment (e.g.,
bacteria, viruses, or diseases, etc). ultrafiltration or reverse osmosis
parasites. Urban runoff membrane or effective

disinfection processes such as
Confined animal feeding ozone or ultraviolet light) in
operations wastewater treatment systems.
Natural sources (e.g., Collection, and diversion of
animal and plant urban runoffs for further
excretes and decaying advanced treatment.
organisms)

Metals Metals include cadmium, Wastewater effluents Accumulation in the Advanced treatment (e.g.,
copper, lead, nickel, silver, environment, especially in  Jultrafiltration or reverse osmosis
selenium, mercury, Urban runoff marine biota and sediments |membrane or adsorption
chromium, arsenic, calcium, due to complexation and processes) in wastewater
zinc, and cyanide. Industrial sources further precipitation. treatment systems.

Heavy metals generally are |Collection and diversion of urban
toxic to organisms through |runoffs for further advanced
bioaccumulation in the treatment.
tissues.
More efficient monitoring and
source control at industrial
operations.
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Table 3.3

Constituents of Concern for Recycled Water Use

Constituent of
Concern

Description

Sources

Impacts

Solutions/ Treatment Options

Nutrients Nitrogen and phosphorus.  |Agricultural Nutrients may result in More efficient biological nutrient
drainage/runoff microbial regrowth, oxygen Jremoval processes (e.g.,
depletion (due to microbial |improved
Wastewater effluents activity), and eutrophication |nitrification/denitrification and
in receiving waters. phosphorus removal) in
Urban runoff wastewater treatment.
Nutrients may cause
Industrial sources groundwater contamination JCollection and diversion of urban
through infiltration. runoffs for further advanced
Septic systems treatment.
More efficient monitoring and
source control in industrial
operations.
Use of more biodegradable
detergents and fertilizers.
Effective collection of agricultural
runoff/drainage.

Salinity Salinity is used to denote the] Wastewater effluents Deterioration of water Advanced softening treatment
presence of sodium (Na+) quality which results in (e.g., high-pressure membrane)
and/or other cations and/or |Agricultural and urban  |[difficulties in the treatment |in wastewater treatment
other anions. runoff and production of reclaimed |systems.

water or drinking water.
Water Reuse Prevention of agricultural runoff
High-TDS reclaimed waters Jto surface waters and more
Industrial sources to be used for irrigation are |effective use of fertilizers.
detrimental to soil, plants,
Self-regenerating water |crops, etc. Regulation and public education
softening or conditioning regarding the use of self-
appliances Sodium may cause soil regenerating water softening or
permeability problems. conditioning appliances.

Brine Brine or membrane Water treatment High concentration of Brine disposal methods with less
concentrate disposal is a contaminants in brine may |negative environmental impacts,
water stream where Wastewater treatment  |be toxic to organisms in which is mostly site-specific.
constituents have been receiving waters due to
concentrated due to Industrial pretreatment  Jsudden shock effect of high JStudies to determine how to
membrane processes such concentrations. control toxicity issues at outfalls
as reverse 0Smosis. need to be performed for each
Constituents in brine range Significant quantities of specific outfall location to
from salt, coagulants, pathogens may be present |prevent degradation of
antiscalants, disinfection in brine. ecosystems.
chemicals, dechlorination
chemicals, membrane- Ammonia is of concern due
cleaning chemicals to to its toxicity.
metals, DBPs, and
pathogens. Heavy metal may

bioaccumulate in marine
biota.
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3.3.35 Questions

The following questions will help identify and characterize recycled water sources:

e  Where are the sources (WWTPs/WRPs) located?
e What level of treatment is provided?

e Is the wastewater source primarily residential? Institutional? Commercial?
Industrial? Military or special research?

e What pollutants are present, and in what concentrations?

e What are the flow characteristics of the plant (average daily dry-weather discharge,
average day time dry-weather flow (MGD), average night time dry-weather flow
(MGD), and the corresponding values for wet-weather flow)?

e  What impact will removing flow from the effluent and concentrating pollutants have
on the WWTP discharge permit? Also what impacts result from returning waste
streams from the effluent of the WWTP back to the WWTP?

e What is the current design capacity of the plant?

e  When is the capacity expected to be reached?

e Isa plant or distribution system expansion or upgrade planned (is there physical room
for expansion)?

e Does the treatment plant have available storage for recycled water use? How much
storage is available and where is it located?

e What is known of public opinion on plant expansion, and other related issues?

3.3.4  Public Involvement and Public Information and Education (PI&E) @

Public outreach has emerged as one of the most volatile and potentially unpredictable aspects
of some water recycling projects. The purpose of this step is to obtain public participation and
support in the planning and implementation of a proposed recycled water project, or to

understand the opposition and develop alternatives to gain public support.
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CASE STUDY:
WEST BASIN WATER DISTRICT SYSTEM
AND PHASE 4 EXPANSION

Project Description: The West Basin Water District is a wholesaler of recycled water. WBMWD provides five types
of recycled water from a total of four treatment plants. These water types include supplying specialized ‘boutique
water’ to industrial (petroleum refinery) customers, supplying reverse osmosis treated water for seawater barrier
(groundwater) injection, ands supplying tertiary treated water for irrigation users through the Water Replenishment
District (WRD).

The WBMWD EI Segundo Water Reclamation Plant, built in 1995, processes secondary-treated effluent received from
the City of Los Angeles’ Hyperion Wastewater Treatment Plant. The El Segundo WRP then feeds three satellite plants
(built between 1999-2000), each of which polishes the water for a specific industrial user. The industrial users pay a
higher rate for the recycled water, but this cost is offset and justified due to the consistency of water quality and
quantity. When compared to existing potable water supplies, whose reliability can be effected by droughts, having a
reliable and drought resistant water supply source is overall very economical.

The types of water produced include Barrier Water (MF/RO with some additional treatment), Double-pass RO, MF/RO,
Title 22, and Nitrified. Infrastructure is primarily funded through bonds and Federal grants. O&M funding and
infrastructure loan repayment comes primarily through recycled water revenues.

The Phase 4 Expansion Project, which got underway in November 2003, will expand Title 22 water production from 30
mgd to 40 mgd, and Barrier Water from 7.5 mgd to 12.5 mgd with UV disinfection. The Project will also shift the mix of
injected Barrier Water from a ratio of 50/ 50 between recycled and potable to a 75/25 recycled to potable ratio. Within

six to ten years the objective is to move to 100 percent recycled water for injected barrier water. It is projected that the
Phase 4 Expansion will save over 17.5 mgd of potable water when completed.

Project Relevance: This project demonstrates the extent to which recycled water can be customized successfully for
specialized users, and the amount of use possible with community and customer support.

Lesson Learned: Pro-active public and customer outreach enables implementation of creative and innovative
applications of recycled water. The pro-active approach ensures issues are not left to speculation.

3.34.1 Discussion

The following discussion summarizes the aspects of the June 2003 report written for the
California Department of Water Resources, entitled “Water Recycling 2030, The
Recommendations of California’s Recycled Water Task Force.” In addition, a separate TM,
which is being developed as part of the Initiative, expands on these and other PI&E

recommendations and issues.

The following was reported by the 2002 Recycled Water Task Force in its draft white paper on

public involvement in the recycled water decision process:

“In California, water and wastewater agencies have implemented recycled water projects with
varying levels of success, depending on the type of project and other factors. Nonpotable reuse...
has been generally accepted by local communities and elected officials.”

“The hurdles faced by traditional uses of recycled water; however, pale in comparison to projects

in which the eventual end use will be a source of potable (drinking) water. In general, the
public’s initial response to using recycled water is a visceral reaction from knowing that the
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source is from water mixed with human sewage (commonly referred to as the “yuck factor”).”14

The white paper also provides over three pages of PI&E focused recommendations and was
incorporated into the June 2003 report “Water Recycling 2030 - Recommendation of
California’s Recycled Water Task Force”15. Most of the public outreach recommendations
from this report seek to improve support and participation in water recycling projects at the
local level. The report identifies the following as key participation principles for recycled

water projects16:

1. The public needs to be involved in all phases of project planning with opportunities for
involvement in developing and selecting alternatives, not just to be informed of final
decisions.

2. Members of the public need to be listened to and responded to with respect. Their values and
needs should be incorporated into the decision criteria. Their fears and concerns should be
considered real and valid and mitigated with accurate information and, if necessary, changes
in project design. Interaction should follow common courtesies of appropriate language,
body gestures, and cordiality to keep focus on project issues.

3. Adequate and understandable information needs to be disseminated in many forums on
proposed projects and water supply issues in general.

4. Recycled water projects need to be justified on fundamental needs of community desires,
such as an adequate and safe water supply or prevention of water pollution.

5. Principles of environmental justice need to be incorporated. The public expects that costs and
benefits of projects should be equitably shared.

6. The public needs broad understanding of water supply issues to have a context in which to
evaluate recycled water.

Broad PI&E recommendations from the report encompass state, local government, and
community actions. The recommendations fall under the following categories:

¢ Community value-based decision-making model for project planning

e Leadership support for water recycling

¢ Educational curricula

14 \white Paper of the Public Information, Education, and Outreach Workgroup on Better Public Involvement in the Recycled
Water Decision Process — DRAFT, California’s Recycled Water Task Force, Feb 4, 2003, p. 3.

15 \water Recycling 2030, Recommendations of California’s Recycled Water Task Force, Department of Water Resources, June
2003.

16 gD, p. 22.
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e State-sponsored media campaign

The primary recommendations under each of these categories are included in Table 3.4.
Because of the possibility of negative public opinion, and the great importance in
obtaining public support for successful project implementation, it is important to commit
to a proactive and open public outreach process. Depending on gauged initial support,
public outreach may precede marketing surveys or other potential customer contacts.
More favorable and knowledgeable responses to marketing-related questions may be
obtained from potential users, including the public, if they first have an opportunity to

learn the pros and cons of recycled water use.

3.34.2 Lessons Learned

e By far the most important lesson is to begin public involvement and education early in
the process, and to make this a significant effort. The importance of this cannot be
overstated; those that seek out involvement on their own are already committed one
way or the other. 7

e If recycled water promotion is seen as a sewage reduction problem, opposition can
swell. If promotion focuses on water supply, the ‘yuck factor’ is reduced.!® The
GWRS project is an example of a success story in promotion of a project as a water
supply project. In the City of San Diego Water Repurification Project, the media and
project opponents used negative terminology to galvanize public support against the
project.

e Educate politicians well ahead of project publicity so that all have an understanding of
water recycling issues.1®

¢ Out-of-context comments are difficult to debunk?? and the Internet is not always
right.2!

e Opposition with time and resources requires equal (or more) time and resources from
the project proponent.??

17 From personal communication with Cesar Lopez for SDCWA case study, Bill Van Wagoner for East Valley Water Recycling
Project case study.

18 From personal communication with Cindy Ferch for Groundwater Replenishment System case study.
19 From personal conversations with Cesar Lopez for SDCWA case study.

20 presentation to XVIIl WateReuse Symposium titled, “Redwood City’'s Water Supply Challenge” by Craig Lichty and Valerie
Young, September 8, 2003.

21 gip.
22 gp.

SUCESSFUL STRATEGIES TM FINALV2.DOC 38



SOUTHERN CALIFORNIA WATER RECYCLING PROJECTS INITIATIVE PHASE Il -TECHNICAL MEMORANDUM #3

TABLE 3.4
SUMMARY OF PI&E RECOMMENDATIONS FROM THE CALIFORNIA DWR 2002 RECYCLED WATER TASK FORCE
REPORT

REEERENCE RECOMMENDATION

2.1 Community Value-Based Decision-Making Model for Project Planning

211 Public participation should be increased through vigorous outreach, augmenting the natification
requirements stipulated by California Environmental Quality Act (CEQA) and National Environmental
Policy Act (NEPA).

212 Project planners should hold more public meetings to gather and supply information at appropriate
venues.

2.13 Project developers should make project decisions that respect and incorporate the community’s
values and concerns...

2.1.4 Project planners should convene an independent advisory committee composed of experts in the
field and consumers from a variety of viewpoints... to review the proposed project alternatives...

2.15 Water recycling should be presented to the public with other alternatives for locally achieving water
supply goals.

2.1.6 Local agencies should cultivate and utilize media opportunities for their projects...

2.2 Leadership Support for Water Recycling

221 The State should take a leadership role on water recycling...

222 State funding should be provided for public education and outreach.

223 The State should work closely with local agencies on water recycling. [Vis-a-vis technical assistance,
education, and recycled water informational programs].

2.2.4 Appropriate local agencies should adopt well-defined local recycled water ordinances.

225 Local planning, building code enforcement, health, and public works departments should effectively
enforce local recycled water ordinances, through adequate staff and resources. Building inspectors
and code enforcement officers should effectively enforce the installation of types of plumbing that
would allow the use of recycled water...

2.2.6 Convene a statewide independent review panel on indirect potable reuse to summarize the existing
and on-going scientific research and address public health and safety as well as other concerns,
such as environmental justice, economic issues and increased public awareness.

2.3 Educational Criteria

231 A statewide panel should be convened to recommend changes to public schools and higher
education curricula...

2.4 State-Sponsored Media Campaign

241 The State should develop a water issues information program for radio, television, print, and other
media.

2.4.2 The State should work with organizations that have produced videos on water issues, including
recycled water, and fund updates and expanded programming...

243 State agencies should prepare opinion editorial pieces for publication in newspapers throughout the
State.

244 The State should retain an advertising agency/public relations firm to assist in the development of
short messages with specific information on urgent topics such as drought, conservation, pollution
prevention, water quality, stormwater, wastewater, or recycled water including indirect potable reuse.

T Water Recycling 2030, Recommendations of California’s Recycled Water Task Force, California Department of Water
Resources, June 2003, pp. 23-38.
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Emotional drama can overshadow scientific analysis (but science alone will not solve
the debate).23 This is evident from a number of projects including the San Diego
Repurification Project and the East Valley Water Recycling Project, which have faced
stumbling blocks to project implementation when the public became fixated on a
perceived injustice or health and safety issues. Both of these projects faced growing

public opposition when the term “toilet
to tap” was used by the media as an
elementary manner of describing the
project to the public.

Know your neighborhoods and elected
officials — support for recycled water
from the highest levels of the
organization is essential.24

It is much easier to build and maintain
trust at the beginning of the process
than to try and establish it later on.2>
The Redwood Shores Area Water
Recycling Project is an example of a
project that had to be rechartered due
to public opposition. See the case
study at the end Section 3.3.6.2 for a
complete description of the project.

Implementing pilot and demonstration
projects three to four years ahead of
full project implementation can build
community acceptance and assist in
getting State agencies on board. Pilot
and demonstration projects also allow
for time to test the viability of
partnerships and community
alliances.26

Make the recycled water program
prominent (e.g., all staff wears purple
shirts, provide purple promotional
materials).2” Make your reclaimed

CASE STUDY:
CITY OF SAN DIEGO REPURIFICATION

Project Description: The City of San Diego Repurification
Project was developed to augment the City's water supply.
The proposed project consisted of construction of a water
repurification facility with a capacity of up to 20 million gallons
per day (MGD) which would take treated water from the North
City Water Reclamation Plant, and treat it to advanced levels
using reverse osmosis, microfiltration, ozone disinfection, and
other processes. This water would be blended with surface
water in San Vicente Reservoir and treated further. The
repurified water would then be transported over 20 miles to
the San Vicente Reservoir to be blended with imported raw
water supplies from the San Diego Aqueduct. After a
minimum of one-year retention time, the blended water would
be conveyed to the City's Alvarado Filtration Plant and
treated further before being introduced into the City's potable
water delivery system. The project was developed in part to
satisfy the future water supply needs of San Diego, which
was a clear driver for project need. However, the City of San
Diego put the project on indefinite hold due to negative public
perspectives regarding the project’s public health and safety.

Project Relevance: This project demonstrates that
although a clear need may exist and the necessary
precautions are in place to meet regulatory requirements, the
project may not be successfully implemented if the public is
not convinced of, or comfortable with, the safety of recycled
water for the intended use.

Lesson Learned: Project sponsors must recognize the
potential for strong controversy with indirect potable projects.
Project timing must be considered in the broader sense to
avoid political opportunism, if possible. With such projects, a
thorough education and cooperation of politicians and
potential users is mandatory for success.

water program as visible as possible. For example, Largo Reclaimed Water personnel
wear purple golf shirts and khaki pants as uniforms, and all promotional items (hats,

23 gp.
24 gp.

25 IBID., and personal communication with Bill Van Wagoner for East Valley Water Recycling Project case study

26 From personal communication with Bill Van Wagoner for East Valley Water Recycling Project case study and Ken Thompson

for IRWD case study.
27 Reclaimed Water Guide, SWFMWD, June 1999, p.114.
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mugs, pencils, rain gauges, etc.) are purple. This has enabled the recycled water
program to be well recognized, as well as assist in promoting the safety and reliability
of recycled water as a water supply source.

3.343 Questions

The following questions may help to identify the degree of public or potential user opinion

and support for recycled water:

e Have other recycled water projects been successfully implemented (or attempted but
not implemented) in the area?

e Was there organized public support or opposition to the project?

e How broadly based was the support/opposition?

e  Were the voiced concerns accurate, or sensationalized?

e What were the major concerns with the project and/or the use of recycled water?

e  What public outreach effort was made: timing, number and scope of public meetings,
educational material developed/distributed, web site, availability of staff/resources

for answering questions from public?

e How was support for the implemented project gained, why was the project ultimately
supported, or, if not implemented, why was support not achieved?

¢  What community opposition and support are anticipated in the local area, and from
where?

e What are (or are likely to be) the primary issues of opposition? What is the best
method to address these?

3.3.5 Market and Infrastructure Assessments @

The purpose of this step is to identify a water reuse market and assess the infrastructure
requirements. Once a market is identified and demands quantified then a comparison

between the cost of infrastructure development and the revenue or benefits can be preformed.
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3.35.1 Discussion

The most common recycled water uses in urban areas are landscape irrigation in parks,
schools, golf courses, nurseries, playgrounds and street medians, and water for industrial
processes and cooling (e.g., cement plants, dust control, fire protection, and power generation
stations). Other common uses include recreational uses (lake or stream augmentation),
groundwater recharge, and agricultural irrigation. Relatively new, but growing uses include,
gray water use in dual-plumbed office buildings and industrial buildings, which use recycled
water for toilet and urinal flushing, and floor drain trap priming. Gray water uses can
potentially reduce potable water use by up to 80 percent?8. Use of recycled water, including
gray water applications, in governmental facilities is often a preferred application as it
provides a controllable and predictable market for recycled water. It can also serve as a

showecase for the effective and safe use of recycled water.

The assessment of potential uses and users can be determined from zoning data, and by
examining aerial photos to identify irrigated areas near the supply. GIS data and analysis,
particularly in urban areas, can quickly identify business or industry types, green spaces, and
other potential uses. Identification of water use records can also reveal particularly heavy
users, or a list of those using a greater quantity of water than some specified threshold. By
contacting these businesses or agencies and discussing basic water quantity, quality, and
timing needs, a list of potential users can be developed. Surveys can be circulated, and public
notices distributed. Even at this early stage, the gathering of basic information about potential
users should be combined with balanced information and education efforts. Initial contacts,

survey interviews, and follow-up calls can also serve as educational opportunities.

Distribution infrastructure is a major problem in many urban settings. Because the
distribution infrastructure must be completely isolated hydraulically from the potable system,
the initial cost of providing recycled water to the user can be very high if an entirely new
distribution system must be constructed to convey the water. However, once built, other
users can tap the distribution system, and share in the recovery of infrastructure costs. One

approach to assisting in reducing distribution costs is to require new development to be dual

28 Guidelines for Distribution of Non-potable Water, AWWA, p.76
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plumbed. Dual plumbing of new communities provides new users and also a more cost
effective supply infrastructure, which can help in reducing distribution costs. Another
method that agencies can employ to reduce costs or assist in getting facilities built is to
leverage grant and loan opportunities. A discussion of where to locate and obtain
implementation financing for recycled water projects is provided in the Initiative’s Financial

Support Opportunities TM.

Another important component in developing uses of recycled water is characterization of
desired water quality. The characterization of recycled water (subsection 3.3.3) allows the
proponent to immediately determine if supplied water can meet the quality requirement of
specific uses. Some example industrial processes and their corresponding constituent
concentration limits are provided in Table 3.5. In addition, knowing user water quality
requirements can assist agencies in determining whether additional treatment is a viable
option. Developing ‘boutique water’ may prove to be a good solution to meeting either large
users’, or groups of users’ water quality needs. Table 3.6 lists potential obstacles and

solutions to using recycled water by use type.

Another factor in identifying users is the careful consideration and review of the Service
Duplication Act?® prior to project implementation. The Service Duplication Act of California
requires water reuse agencies that are supplying users within another water agency’s
boundaries to compensate that agency for the loss of customer revenue. This may be a moot
point if the recycled water agency is the same as that supplying the potable water. If not, up-

front negotiation with water purveyors is essential.

The importance of an informed and supportive general public and identification of the
potential customer base was emphasized in the previous section. The market and
infrastructure assessment should be carefully coordinated with the public outreach effort to

ensure that the potential market is well informed.

29 The Service Duplication Act of California can be found in the California Public Utilities Code §81501-1507.
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3352

Lessons Learned

Choose the right value statement for prospective customers.30 The SWFWMD
emphasized the assumptions asserted by the Florida Water Reuse Work Group Water
Conservation Initiative to gain public acceptance but also understanding. Asserting
the value of recycled water as a supply source was the right value statement for the
SWFWMD. See the case study at the end of Section 3.3.5.2 for more information on
this project.

Make the use of recycled water voluntary, but provide incentives to make it
economically attractive to users. User commitment can be maintained and expanded
for recycled water by implementing successful public education and incentives as well
as providing product water that is of good quality, consistency, and reliability. This
point is made evident in the Urban Water Recycling Feasibility Assessment
Guidebook, which states “Experience has shown that the use of incentives and a
mutual commitment to problem solving is more effective in securing user commitment
than mandatory use ordinances.” 31 In addition, the WBMWD and IRWD systems are
examples of voluntary recycled water systems that have been implemented
successfully.

Implement a Mandatory Use Ordinance. Some agencies have found that using
ordinances is the only way to make a recycled water project feasible and sustainable
from an economic standpoint. In addition, a number of funding mechanisms require
implementation of a mandatory use ordinance before funding will be allocated to a
project. Mandatory use ordinances have been used by the SWFWMD and Redwood
City to ensure that the recycled water is utilized. Recycled water (depending on the
nature of wastewater cycles and storage) can provide a more stable water supply for
industry particularly during drought conditions.3? Due to the semiarid climate as well
as the nature of water supply in southern California, recycled water can attract users
because it is a drought resistant supply of water. This is especially evident for
agencies having a high reliance on imported water supply and little local groundwater
supply sources.

Users of recycled water can benefit from the associated ‘green image’. On the
LADWTP’s East Valley Water Recycling project, environmentalists supported the
project to reduce water supply draws from Mono Lake as part of a court settlement. In
addition, environmentalist supported the responsible reuse of water because it uses an
already existing source of water instead of importing additional water for non-potable
water uses.

30 personal conversation with Ken Thompson for IRWD case study.

Urban Water Recycling Feasibility Assessment Guidebook, Atwater et. al., California Urban Water Agencies with assistance from
WateReuse Association of California, September 1988, p. 5-15. Also personal conversation with Ken Thompson for IRWD case
study, presentation to XVIII WateReuse Symposium titled, “Redwood City’s Water Supply Challenge” by Craig Lichty and Valerie
Young, September 8, 2003.

32 personal conversation with Ken Thompson for IRWD case study.
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Table 3.5
INDUSTRIAL PROCESS WATER QUALITY REQUIREMENTS*

Textile Products

Parameter Mechaqical Chemical, Pulp and Paper, Chemical Petrochemical Sizing. churing, . N
Pumping Unbleached Bleached and Coal Suspension Bleaching, Drying
Al
Cu 0.05 0.01
Fe 0.3 1 0.14 0.1 1 0.3 0.1 2.5
Mn 0.1 0.5 0.05 0.1 0.05 0.01 0.5
Zn
Ca 20 20 68 75
Mg 12 12 19 30
Cl 1000 20 200 500 300 250
NH,
HCO, 128
NO, 5
SO, 100
Sio, 50 50 50
Hardness 100 100 250 350 25 25
Alkalinity 125 400
TDS 1000 1000 100 10 600
TSS 10 10 5 10 5 5 500
COD
Color 30 30 10 20 5 5
pH 6-10 6-10 6-10 6.2-8.3 6-9 6.5-85
CCE 1
* All values in mg/l except color and pH
Source: Urban Water Recycling Feasibility Assessment Guidebook, California Urban Water Agencies, Bookman-Edmonston Engineering Inc., Table 2.7
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TABLE 3.6

POTENTIAL OBSTACLES TO USING RECYCLED WATER BY USE TYPE
(Reproduced Table 3.13 from IEMT TM No. 2, from brainstorming session for the Initiative’s TM No. 2: Water Quality Analysis, January 2003)

USE TYPE SPECIFIC ASSOCIATED PROBLEMS DUE TO SOLUTIONS/ TREATMENT OPTIONS
USE CONSTITUENTS ADDED DURING RECYCLED
WATER USE
Permeability of soil may decrease due to carbonates and | Provide treatment to remove carbonates and bicarbonates.
bicarbonates
Canning of crops can be affected due to presence of Provide treatment to address constituents of concern and provide
constituents as well as due to concerns about human human health protection.
consumption
Lower yields and non-productivity can be induced by Provide advanced softening treatment (e.g., high-pressure
accumulation of ions such as boron, chloride, and membrane) in wastewater treatment systems or add soil conditioners
sodium and occasionally leach soil to remove excessive minerals. Conduct
upstream controls to reduce salinity in wastewater prior to treatment.
AGRICULTURAL Crop
IRRIGATION Irrigation Sensitivity of some crops such as flowers to nutrients Provide biological nutrient removal processes (e.g., improved
nitrification/ denitrification and phosphorus removal) in wastewater
treatment.
Biological damage may be caused by heavy metals such | Provide advanced treatment (e.qg., ultrafiltration or reverse osmosis
as cadmium, lead and mercury membrane or adsorption processes) in wastewater treatment
systems.
Clogging of irrigation heads may occur Install pre-filters at user’s site.
Groundwater quality may be impacted as well as Biological nutrient removal processes (e.g., improved nitrification/
undesirable vegetation growth and inferior fruit quality denitrification) in wastewater treatment.
may occur due to high nitrogen/ nitrate contents
GROUNDWATER Recharge/ Public perception concerns regarding the effect of Develop public outreach program to address concerns.
Infiltration recycled water on groundwater basin water quality
Periodic seasonal or diurnal shortage may result from Provide adequate storage to meet peak demands and seasonal
) inadequate storage or wastewater supply variations in supply.
MISCELLANEOUS Fire
Prevention Supply fire flow pumping system within facility or supply capability to

Fire trucks may not allow reclaimed water in their pump
trucks

chlorinate water for fire equipment.
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TABLE 3.6

POTENTIAL OBSTACLES TO USING RECYCLED WATER BY USE TYPE

USE TYPE SPECIFIC USE ASSOCIATED PROBLEMS DUE TO CONSTITUENTS SOLUTIONS/ TREATMENT OPTIONS
ADDED DURING RECYCLED WATER USE
Spots of ferric chlorisis may be caused by low iron content | Recommend foliar applications of iron sulfate or iron chelates.
Permeability of soil may decrease due to salinity Provide advanced softening treatment (e.g., high-pressure membrane)
in wastewater treatment systems or add soil conditioners and
occasionally leach soil to remove accumulated minerals.
Landscape/ Golf
Course Irrigation | Unacceptable odors may occur during irrigation Provide treatment to reduce potential for hydrogen sulfide and maintain
chlorine levels below nuisance level. Conduct upstream salinity
controls to reduce salinity in wastewater prior to treatment.
URBAN Fungal infections may occur in fall resulting from excessive | Provide fungicide application to prevent or eliminate infections.
IRRIGATION nitrogen contributions during summer irrigation
Water Features/ | Odor and other nuisances may result from constituents. Provide adequate design and operation of system to prevent nutrient
Fountains Excessive algae may result from excessive nutrients buildup (i.e. additional of chemicals).
Algal blooms/eutrophication may result from excess Provide biological nutrient removal processes (e.g., improved
nutrient levels nitrification/ denitrification, and phosphorus removal) in wastewater
Surface Water treatment.
Augmentation
Toilet Flushing Periodic seasonal or diurnal shortage may result from Provide adequate storage to meet peak demands and seasonal
inadequate storage or supply variations in supply.
TOILET
FLUSHING Sanitary Sewer Potential risk to human health due to human (workers) Provide required health protection and protective gear (i.e. protective
Flushing contact suits and masks.
Tertiary treatment may be required for use.
Public perception concerns regarding affect on water Develop public outreach program to address concerns.
quality on wetland
Odor problems may result from constituents Provide adequate design and operation of system so that system is
aerated and constituents do not buildup (i.e. proper flow rates and
HABITAT Wetlands detention times in wetland cells).

Algal blooms/eutrophication may result from excess
nutrient levels

Provide adequate design and operation of system to prevent against
excess nutrient accumulation (i.e. proper flow rates and detention times
in wetland cells).

Habitat may be adversely affected due to high
concentration of heavy metals and synthetic organic
compounds

Provide advanced treatment (e.g., ultrafiltration or reverse osmosis
membrane or adsorption processes) in wastewater treatment systems.
Enhance pretreatment control for commercial/industrial customer
wastewater discharges
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TABLE 3.6

POTENTIAL OBSTACLES TO USING RECYCLED WATER BY USE TYPE

USE TYPE SPECIFIC USE ASSOCIATED PROBLEMS DUE TO SOLUTIONS/TREATMENT OPTIONS
CONSTITUENTS ADDED DURING RECYCLED
WATER USE
Carpet Dyeing Dyeing process may be impacted. Other nuisances such | Evaluate water quality requirements. Pilot test batch products
as odor may occur and provide additional treatment if required.
Boiler Feed Excessive scaling or corrosion may occur Demineralize water prior to use.
Water
Commercial Car Excessive spotting may occur on vehicles Soften wash water and demineralize final rinse water.
Washing
Dust Control Contamination of tanker trucks Dedicate and label truck using non-potable water or perform
appropriate disinfection practices between switching between
domestic and non-potable water use.
Precipitation of minerals in cooling towers may result due | Provide adequate filtration to remove carbonate.
to high carbonate content
INDUSTRIAL/ Power Plant
COMMERCIAL Cooling Water/ Cooling process may be affected by potential ammonia Provide improved nitrification/ denitrification in wastewater
Evaporative and in rare cases nitrogen sensitivity treatment.
Cooling
Excessive corrosion of soft metal may occur due to Provide ammonia removal prior to use at site.
ammonia
Excessive scaling may occur Reduce cycles or demineralize water prior to use.
Chemicals Undesired constituents to chemical processing Provide membrane filtration treatment to remove constituents.
Industry

Textile Industry

Dye process may be interfered with by high
concentrations of iron and zinc being deposited on the
material

Dye process may be affected by high concentrations of
metals

Dye process may be affected by color in water resulting
from high concentrations of iron and manganese

Provide treatment to remove iron and zinc.

Provide advanced treatment (e.g., ultrafiltration or reverse
osmosis membrane or adsorption processes) in wastewater
treatment systems.

Provide treatment to remove iron and manganese.

Petroleum and
Coal Products

Undesired constituents to chemical processing

Provide membrane filtration treatment to remove constituents.
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CASE STUDY:
SOUTH FLORIDA MANAGEMENT DISTRICT

Project Description: Water reuse in Florida is recognized as an important component of both wastewater and
water resource management. Reuse offers an environmentally sound means for managing wastewater that
dramatically reduces environmental impacts associated with discharge of wastewater effluent to surface waters.
In addition, use of recycled water provides an alternative water supply for many activities that do not require
potable quality water (i.e. irrigation and toilet flushing), that serves to conserve available supplies of potable
quality water. Finally, some types of reuse offer the ability to recharge and augment available water supplies
with high quality recycled water.r In 2001, recycled water from reuse systems was used to irrigate 122,382
residences, 419 golf courses, 405 parks, and 188 schools. Irrigation of these areas accessible to the public
represented about 44 percent of the 584 MGD of recycled water reused?. As a result of the state supporting
recycled water, local agencies such as the Southwest Florida Water Management District (SWFMWD) have
been able to maximize water resources and implement recycled water projects. These projects are successful
through the use of ordinances, pricing of water, and public outreach efforts.

Project Relevance: Florida and California both face potable water supply scarcity issues. The state of Florida
has committed to maximizing the use of recycled water through recognition of finite fresh water resources, and
expanding population and future demands. The Water Reuse Work Group Water Conservation Initiative
asserts® that:

All water is reused.

Water is a limited resource.

Water is water (even raw sewage is 99.9 percent water by weight).

Water is undervalued and under priced.

The price of water normally does not reflect scarcity.
As a result of this support, as well as public outreach efforts, the SWFWMD has been able to successfully
implement a number of recycled water projects including lawn irrigation. In addition, because of its
comprehensive recycled water program, the SWFMWD has been able to implement recycled water projects that
have public support and understanding. This program has also been successful in explaining to the public the
safety and value of recycled water.

Lesson Learned: Through the integration of recycled water projects into the overall water resource and
environmental preservation plans targeted for the area, the SWFMWD has been able to successfully implement
an extensive recycled water treatment and distribution system. Viewing the natural water systems in the area
as an integrated system has enabled the SWFWMD to focus and refine water management methods to
maximize limited resources. This approach helps the public to understand that recycled water is another
component of the integrated system and assists with gaining acceptance for its use in new ways. In addition,
having political and regulatory support for recycled water projects makes them more acceptable to the public
from a public health and safety standpoint.

Source:

!Water Reuse for Florida — Strategies for Effective Use of Reclaimed Water, Reuse Coordinating Committee and the Water Conservation Initiative Water
Reuse Work Group, June 2003, p. 4.

2BID, p. 5.

3IBID, p.p. 8-12.
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3.35.3 Questions

The following questions can help identify and characterize potential recycled water users, and
to determine the general magnitude of infrastructure needs based on identified or projected

users.
Questions to potential users:

e How much water do you use/need for: [list of applications], of what quality, and on
what daily, seasonal, or other cycle? How far ahead can you project these needs?

¢ How important is a more drought-tolerant supply?
e  What possible concerns do you have about using recycled water?

Questions regarding infrastructure needs:

e Will there be enough recycled water to meet the potential projected demand?

e What upgrades will be required at existing WRPs to meet volume, quality, and timing
needs? Considerations may include:

Larger treatment plant footprint

¢ Increased capacity

e Alterations or new treatment processes

e Off-line storage facilities

¢ Conveyance system upgrades or expansion at the treatment plant

e  O&M procedures

e Odor control, sludge and brine stream waste handling

e Community acceptance

e Technical consultation with industrial and commercial irrigation users

¢ What infrastructure exists to deliver recycled water to each user? What additional
infrastructure will be required?

e  What limitations to implementation can be foreseen? Examples may include:

e Public opposition
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o Water rights or right-of-way (property) issues
e Regulatory agency issues (permitting problems)

¢ No suitable match between specific user needs, and the quantity, quality or timing
of the recycled water

¢ Insufficient or improperly-timed funding for project

3.3.6 Environmental Issues and Approval @

The purpose of this step is to determine what environmental review process will be required
and what approvals and permits (other than those obtained from the DHS and the RWQCB)

will be required.

3.36.1 Discussion

The lead agency for recycled water projects will need to complete an environmental
document under CEQA (California Environmental Quality Act). The document may also
need to comply with NEPA (National Environmental Protection Act) if federal permits are
required for construction (such as a 404 permit for dredging/filling of wetlands along
pipeline routes) or if the project receives Federal funding. The type of CEQA and/or NEPA
document and the extent of the analysis will depend upon the range of alternatives and the
level of changes that will occur in the community. Projects with minimal construction
activities and changes in water supply that will not have significant environmental impacts
(such as providing recycled water to an industry) may require a relatively simple initial study.
However, projects with more complicated issues will require completion of an environmental
impact report. The environmental impact report needs to be responsive to the requirements
of all permits because the permitting agencies will use the environmental documentation to
determine impacts and consider mitigation requirements. Table 3.7 provides a list of the most
common environmental or regulatory agencies and their purviews, which may require

consultation during project planning and development.

As with public outreach, determining and involving the correct agencies early in the process
is important to timely implementation. The CEQA EIR process provides an opportune forum

for working through specific opposition issues to address and allay concerns.
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3.3.6.2 Lessons Learned

e The CEQA documentation process can provide a framework for addressing public
opposition and providing education.33 The Redwood Shores Area Recycled Water
Project is a prime example of a project whose CEQA documentation was streamlined
due to lack of understanding of the potential public concerns regarding the project.
However once the public opposition to the project was detected, the proponents were
able to address concerns by utilizing the CEQA process. In addition, the city was able
to turn public opposition to the project into public involvement in developing
solutions to address public concerns.

¢ Involve non-governmental environmental organizations to gain early support.

3.3.6.3 Questions

A couple of important questions that should be considered when addressing environmental

documentation include:

e Does existing treatment plant effluent discharge into a stream, river, wetland, or other
receiving water that sustains habitat? If so, will the implemented project(s) alter the
quantity or quality of the discharge to the identified habitat?

e What level of CEQA review is required?

3.3.7 Economic and Financial Review @

The purpose of this step is to identify possible funding sources for design, construction,
and O&M, and to develop internal financing options (e.g., rate structures, taxation
options, debt repayment, etc.).

3.3.7.1 Discussion

There are many potential funding sources for the implementation of recycled water
projects. Different sources may be required depending on the nature of a project and the
project proponent (private versus public, new development versus infrastructure
upgrade, public versus private planned customer base, cross-jurisdictional requirements
or limitations). Tables 3.8 to 3.11 (at the end of this section) summarize local government

33 personal conversation with Valerie Young, and from presentation to XVIIl WateReuse Symposium titled, “Redwood City’'s
Water Supply Challenge” by Craig Lichty and Valerie Young, September 8, 2003.
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CASE STUDY:
REDWOOD SHORES RECYCLED WATER POJECT

Project Description: Redwood City, California consumes 1,100 acre-feet per year (afy) more imported water (from
San Francisco Hetch Hetchy system) than its contractual allowance of 12,243 afy. The City has determined that water
conservation in conjunction with water recycling is the only viable long-term solution to reduce water supply need to the
city's Hetch Hetchy allotment. A pilot recycling project, “First Step Project”, began operating in August 2000, and
provided disinfected tertiary-treated (Title 22) water for irrigation to nearby landscape customers. In addition, two
recycled water project feasibility studies were produced in 2001. These studies identified the Redwood Shores
community, located near the South Bayside System Authority Treatment Works Plant, as the most reasonable location
for implementation of an urban irrigation recycled water system. During the environmental review for the expanded
implementation of the pilot project a Negative Declaration, instead of a more detailed Environmental Impact Report was
developed because no significant impacts were identified. During the public outreach for the project only two
individuals attended sessions, and few public/agency comments were received. Due to the requirements set forth to
qualify for SWQCB funding of the project, a mandatory connection ordinance needed to be passed. Because of the
ordinance requirement and the minimal feedback received during the public outreach effort, the project was placed on a
fast track schedule. When the ordinance came up for review by the city council, public resistance to the project
emerged regarding health and safety concerns, and the implementation of the mandatory connection ordinance. In
order to allay concerns regarding the project, Redwood City addressed public concerns by creating a community
taskforce and technical/legal team, conducting a public hearing, producing a draft CEQA documentation addendum and
a response to comments addendum, establishing a ‘no mandatory use’ policy, and using ‘expert advice’ for public
reassurance.

Project Relevance: This project demonstrates that proposing a generally accepted and common recycled water
application, such as landscape irrigation, can still be met with opposition. A community that has not used recycled
water, and is unfamiliar with the history and facts surrounding recycled water use, may require a more aggressive
public outreach effort. Also, it is important to understand the underlying factors behind what is driving public opposition
to a project so that the necessary steps can be taken to address these factors. The taskforce established by Redwood
City enables citizens to develop an alternative plan which will be implemented as long as it is feasible from an
engineering and financial stand-point to do so.

Lesson Learned: Public involvement in the project planning process is essential. Regardless of the public’s interest
in a project at the start, it is important for agencies to continue to identify and address community concerns. This is
essential to developing public trust in a project, as well as gaining and solidifying support from elected officials for the
project. Rebuilding trust, once lost, is a very expensive and time-consuming process.

Project Outcome: The Community Taskforce, set up by Redwood City, presented their alternatives and
recommendations to the City Council on March 22, 2004. The Taskforce objective was to identify ways to reduce
potable water demand by 2,000 acre-feet per year by 2010 in a financially feasible manner by providing alternatives to
using recycled water at schools and playgrounds. The Task Force recommended that a combination of recycled water
use, replacement of natural turf with artificial turf at selected schools and parks (sport fields only), continued use of
groundwater at specified locations, and additional water conservation programs be implemented. The implementation
of these activities would result in total potable water savings of 2,002 afy at minimal additional cost to the City. In
addition, the taskforce recommended that other measures, such as additional use of groundwater and conservation
measures; a commercial toilet replacement program; potential ordinance to implement additional conservation
measures; consideration of low-flow urinals, electric eye faucets, and other conservation devices; potential water swaps
with other water conveyers; evaluation of automated landscape irrigation technology and treatment technology, be
investigated and potentially implemented.t

Source:

ICity of Redwood City Recycled Water Taskforce Report, March 3, 2004,
http://www.redwoodcity.ora/publicworks/water/recycling/press release 04-3-18.htm, and
http://www.redwoodcity.org/publicworks/water/recycling/index.html.
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TABLE 3.7
ENVIRONMENTAL/REGULATORY AGENCIES WITH INPUT INTO RECYCLED WATER APPLICATION

Agency Name Regulatory Mission

State Agencies
California Department of Health Services Protect and Improve Human Health

Protect, Conserve, Restore, and Enhance Environmental

California Coastal Commission
Resources and Access

California Fish and Game Manage and Protect Fish and Wildlife

State Water Resource Control Board/ Preserve, Enhance, and Conserve Quality of Surface Water and

Regional Water Quality Control Boards Groundwater

Federal Agencies

US Army Corps of Engineers Environmental Restoration and Flood Control

Conserve/Protect/Enhance Fish & Wildlife Habitat Consultation on

US Fish and Wildlife Service Special Status Species

U.S. Environmental Protection Agency Protect Human Health and Natural Environment

National Marine Fisheries Service Consultation on Special Status Species with Commercial Value

agencies, state, Federal, and non-governmental entities that provide funding. Details of these
funding sources are provided in 3.11. A separate TM, the Financial Support Opportunities
TM, identifies the sources, criteria, and application process for the listed programs. With so
many options, deciding which agency to pursue is difficult. The following key criteria can

quickly shorten the list:
¢ The funding program period must coincide with the project term.

¢ Some agencies may only fund public projects or proponents.

e The amount of funding available may not make the application process and required
effort worthwhile.

e Timing of funds is important when provided by multiple sources.

e Constraints on use of funding by differing sources may also increase the complexity of
implementation.

The funding sources for recycled water capital improvements in most cases are similar to
those for wastewater and stormwater. Wastewater agencies may consider water recycling

projects as an alternative method of reducing wastewater effluent discharges, providing water
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for the natural habitat, or decreasing pollutant loading in a receiving water body. Integrated
plans which coordinate wastewater, potable water, stormwater, and recycled water systems
have somewhat blurred the boundaries between such projects, and therefore may justify a
project on more than one front. Ultimately, funding and revenue support generally come
from a combination of local, and state, Federal, or other external sources. Common sources
cited by water recycling agencies for project funding include state grant and loan programs,
re-directed savings from offset infrastructure construction (due to recycled water use), and

rate structures.

In addition to financing debt, the primary source of operation, maintenance, and capital
funding is user fees from these integrated systems. Table 3.12 summarizes additional funding
mechanisms or sources for recycled water, wastewater, and stormwater projects that could be

generated from each agency’s existing programs.

3.3.7.2 Lessons Learned

e Most jurisdictions reported little difficulty in obtaining funding for recycled water
project implementation. Many of the major recycled water projects in California,
including the City of San Diego’s North City WRP and South Bay WWTP, the
WBMWD Recycled Water Project, and the East Valley Water Recycling Projects were
all funded under P.L. 102-525 Title XVI administered by the United States Bureau of
Reclamation.

3.3.7.3 Questions

Each potential funding agency has an application process and criteria that are explained in the
Financial Support Opportunities TM. Many of the answers that must be provided to these
agencies for funding eligibility assessment will be produced by following the steps outlined in
that TM. Each agency may require the information in a different order, and with emphasis
focused in different areas, but the information requirements for funding review are, in
general, quite similar. As an example, the SWRCB Office of Water Recycling Water Recycling
Funding Guidelines, Appendix C - Recommended Planning Outline for Water Recycling Projects
is included as Appendix A. Referring to potential funding agency information requirements
can help in tailoring what questions are asked of potential users, and how the collected

information is catalogued.
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TABLE 3.8
POTENTIAL LOCAL GOVERNMENT FUNDING MECHANISMS FOR RECYCLED WATER PROGRAMS

Organization Program
Metropolitan Water District of Southern California e City Makeover Program
(MWDSC) . .
e  Community Partnership Program
e Innovative Conservation Program
e Innovative Supply Program
e Local Resources Program
San Diego County Water Authority (SDCWA) e Financial Assistance Program (FAP)

e Reclaimed Water Development Fund