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Terms and Abbreviations

AF
AFY
AWP Facility

Basin Plan

Bureau of Reclamation
CDPH

CEC

CEQA

City

City Council

CTR

Demonstration Project
EIR

EIS

EPA

Full-scale AWP facility

GIS

IAP

IROC
kWh
LRWRP
MCL

mgd
NDMA
North City
NR&C
NPDES
NWRI
O&M
Orange County GWRS

Point Loma

Acre-feet
Acre-feet per year

Advanced Water Purification Facility — the existing demonstration-scale
facility constructed and operated for the Water Purification Demonstration
Project

Water Quality Control Plan for the San Diego Basin
United States Bureau of Reclamation

California Department of Public Health
Constituent of emerging concern

California Environmental Quality Act

City of San Diego

San Diego City Council

California Toxics Rule

Water Purification Demonstration Project
Environmental Impact Report

Environmental Impact Statement

United States Environmental Protection Agency

Full-scale AWP facility that would be implemented for future full-scale
reservoir augmentation

Geographic Information Systems

Independent Advisory Panel

Independent Rates Oversight Committee
Kilowatt hours

Long-Range Water Resources Plan

Maximum Contaminant Level

Million gallons per day

N-Nitrosodimethylamine

North City Water Reclamation Plant

Natural Resources & Culture Committee
National Pollutant Discharge Elimination System
National Water Research Institute

Operations and maintenance

Orange County Groundwater Replenishment System

Point Loma Wastewater Treatment Plant
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Regional Board
RWS

SR-52

State Board
Water Authority
WDR

San Diego Regional Water Quality Control Board
City of San Diego Recycled Water Study, 2012
State Route 52

State Water Resources Control Board

San Diego County Water Authority

Waste Discharge Requirements
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Glossary of Terms

1,4-dioxane

Acre-feet (AF)

Advanced oxidation

Advanced Water Purification
Facility

Augmentation of water supply

Beneficial reuse

Beneficial use

Blending

A solvent used in industrial and commercial applications. The California
Department of Public Health uses 1,4-dioxane as an indicator compound
to assess the performance of advanced oxidation since it is difficult to
remove from water. The ability of a purification process to remove 1,4-
dioxane indicates to the California Department of Public Health that the
purification process provides a robust barrier to a wide array of chemicals.

A term commonly used in the water industry to measure large quantities
of water. An acre-foot is defined as the amount of water required to cover
one acre to a depth of one foot. An acre-foot is equivalent to 325,851
gallons and is considered enough water to meet the needs of two families
of four with a house and a yard for one year.

A set of chemical treatment processes designed to destroy organic material
by breaking down its molecular structure. The advanced oxidation process
used at the Advanced Water Purification Facility employs ultraviolet light
and hydrogen peroxide, which break down organic molecules into natural
elements, such as carbon, hydrogen, and nitrogen.

The one-mgd demonstration-scale facility located at the North City Water
Reclamation Plant. Generally abbreviated as the AWP Facility. The facility
is considered “advanced” because of the high level of treatment using
reverse osmosis and advanced oxidation. The AWP Facility was one
element of the multi-faceted Demonstration Project.

The process of adding purified water to an existing raw or untreated water
supply such as a reservoir, lake, river, wetland, and/or groundwater basin
where it will blend with raw water supplies.

The use of recycled water for purposes that contribute to the economy or
environment of a community, such as landscape irrigation and industrial
purposes.

Specific designated water uses such as municipal, recreation, and
agricultural, which are provided water quality protections to allow those
uses to continue to occur in the future.

Mixing or combining one water source with another, such as combining
purified water with imported water sources.
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Brackish water

California Department of
Public Health (CDPH)

Clean Water Act

Conductivity

Constituent

Constituents of emerging
concern

Contaminant

Conventional wastewater
treatment

Demonstration Project

Disinfection

Disinfection byproduct

Water that has a higher salt content than fresh water, but not as high as
seawater. Usually, the salts must be removed or reduced before the water
is usable.

The state agency responsible for public health in California. Itis a
subdivision of the California Health and Human Services Agency. One of
its functions is to develop and enforce drinking water quality standards
and regulations for public water systems.

The federal law passed in 1977 that establishes how the United States will
restore and maintain the chemical, physical, and biological integrity of the
country's waters, including oceans, lakes, streams and rivers, groundwatet,
and wetlands.

The ability to conduct or transmit electricity. Conductivity of water
increases with the concentration of dissolved ions, so measuring
conductivity provides a measure of the concentration of dissolved ions in
water.

A dissolved chemical element or compound, or a suspended material that
is carried in the water.

Unregulated contaminants, including commonly used pharmaceuticals,
personal care products, flame retardants, and unregulated pesticides.

An organic or inorganic substance found in water. Some contaminants
cause adverse health effects in humans and, therefore, are regulated in
drinking water (see Maximum Contaminant Level). Not all contaminants
are unsafe.

A combination of treatment steps that stabilizes and removes solids and
organic material from wastewater.

See Water Purification Demonstration Project

The removal, inactivation, or destruction of microorganisms present in a
water supply that may be harmful to humans. Commonly used
disinfectants include chlorine and its derivatives, ultraviolet light, and
ozone. Chlorine and its derivatives can also be used to provide residual
disinfection that protects the water as it goes through the pipes to homes
and businesses.

Chemicals formed during water treatment as a byproduct of reactions
between natural organic matter in the water and an added disinfectant. In
drinking water, some disinfection byproducts may have potential health
concerns.
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Drinking water

Drinking water treatment plant

Drought

Environmental buffer

Environmental Impact
Statement/Environmental
Impact Report

Epilimnion

Filtration

Groundwater

Groundwater Replenishment
Reuse Draft Regulation
(California Department of
Public Health Groundwater
Recharge Criteria)

Full-scale reservoir
augmentation project

Hydrogen peroxide

Hypolimnion

Water that meets federal drinking water standards as well as state and local
water quality standards so that it is safe for human consumption. Water
treatment facilities that produce drinking water require a state permit. Also
referred to as potable or treated water.

In the San Diego region, drinking water treatment plants draw unfiltered
water from reservoirs and use a four-step process of coagulation, settling,
filtration, and disinfection to produce water that is safe to drink (see
drinking water).

A defined period of time when rainfall and runoff in a geographic area are
much less than average.

A water body such as a groundwater basin or a surface water reservoir that
provides additional dilution and retention of purified water prior to its use
as drinking water.

Detailed analysis of impacts of a project on all aspects of the natural and
human environment. An Environmental Impact Statement is required by
the federal National Environmental Policy Act for federal permitting or
use of federal funds. An Environmental Impact Report is required by the
California Environmental Quality Act for local projects.

The top-most layer of warm water present within a stratified water
reservoir (see stratification).

A process that separates small particles from water by using a porous
barrier to trap the particles while allowing the water to pass through.

Water beneath the earth's surface that supplies wells and natural springs. A
groundwater basin is any underground area that contains and can store
water.

Draft regulation released by the California Department of Public Health in
2011, which reflects the California Department of Public Health Drinking
Water Program’s proposed regulation for replenishing groundwater with
purified water.

A potential third phase of the City’s Water Reuse Program, which would
include implementation of a full-scale reservoir augmentation project at
San Vicente Reservoir (see reservoir augmentation).

Chemical added in the ultraviolet disinfection/advanced oxidation step of
the advanced water purification process.

The bottom-most layer of cool water present within a stratified water
reservoir (see stratification).
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Imported water

Independent Advisory Panel
(IAP)

Indicator compounds or
indicator organisms

Indirect potable reuse

Local limits

Maximum Contaminant Level

(MCL)

Membrane filtration

Microfiltration

Million gallons per day

A water source that originates in one hydrologic region and is transferred
to another hydrologic region. In San Diego’s case, water is imported from
Northern California or the Colorado River and travels to San Diego in
large above-ground aqueducts or underground pipelines.

An independent panel of experts convened to provide expert peer review
of the technical, scientific, and regulatory aspects of the Demonstration
Project.

A common method to evaluate water or wastewater quality using
representative chemicals or organisms that are characteristic of a larger
group of related chemicals or organisms. Coliform bacteria are common
indicator organisms, and trihalomethanes, benzene, 1,4-dioxane, and
NDMA are examples of indicator compounds.

An industry term referring to projects that augment groundwater and
surface waters with purified water. This term was originally used to
distinguish between direct potable reuse, which is the introduction of
purified water into the drinking water system without an intermediate
environmental buffer, and systems that did incorporate an environmental
buffer. Potable reuse is a general term used to refer to both direct and
indirect purified water projects.

Local limits are wastewater limitations that apply to commercial and
industrial facilities discharging wastewater to a municipal public system.
Local limits control the pollutants in wastewater discharges.

The highest allowable amount of a contaminant in drinking water,
established by the United States Environmental Protection Agency.

A type of filtration used to separate particles from water. Membrane filters
are characterized by the size of the openings (pores), which are ranked
from the largest to the smallest pore size: microfiltration, ultrafiltration,
nanofiltration and reverse osmosis.

A low-pressure membrane filtration process where tiny, hollow, straw-like
membranes separate small suspended particles, bacteria and other
materials from water. Microfiltration provides efficient preparation of
water for reverse osmosis and is used to process food, fruit juices and
sodas; and to sterilize medicines that cannot be heated.

This term is used to describe the flow of water treated and distributed
from a treatment plant each day.
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N-nitrosodimethylamine
(NDMA)

National Pollutant Discharge
Elimination System (NPDES)

Non-potable water

North City Water Reclamation
Plant (North City)

Orange County Groundwater
Replenishment System
(GWRS)

Oxidation

Pathogens

Pipeline system

Point Loma Wastewater
Treatment Plant (Point Loma)

Pretreatment

Primary drinking water
standards

N-nitrosodimethylamine is a chemical that is found in a variety of natural
and man-made sources and can be formed during wastewater treatment. It
is used by the California Department of Public Health as an indicator
compound to assess the performance of advanced oxidation since it is
difficult to remove from water. The ability of a purification process to
achieve removal indicates to the California Department of Public Health
that the process provides a robust barrier to a wide array of chemicals.

A federal permit authorized by the Clean Water Act, Title IV, which is
required for discharge of pollutants to waters of the United States, and
includes any discharge to lakes, streams, rivers, bays, the ocean, wetlands,
storm sewet, or tributary to any surface water body.

Water that is not suitable for drinking because it has not been treated to
drinking water standards (see drinking water). Includes recycled water as
well as raw or untreated water.

Wastewater treatment plant that produces recycled water through a
combination of conventional wastewater treatment and tertiary treatment
(see conventional wastewater treatment and tertiary treatment).

A project that employs water purification processes similar to those tested
at the AWP Facility, which has been operational since 2008. This project
provides a model for the City’s potential reservoir augmentation project in
that it uses similar water purification technology and is permitted under a
similar regulatory framework.

A treatment step used in disinfection, in which oxygen or ozone is added
to water to produce a chemical reaction that removes potentially harmful
substances.

Disease-causing organisms. The general groupings of pathogens are
viruses, bacteria, protozoa, and fungi.

Pipeline system, including pump station and reservoir inlet structure,
which would convey purified water from North City to San Vicente
Reservoir. Also referred to as purified water pipeline system.

Advanced primary wastewater treatment plant that discharges treated
wastewater to the Pacific Ocean.

The treatment of wastewater near its source to remove harmful pollutants
before being discharged to a sewer system.

Legally enforceable federal and state standards that must be met by public
water systems. Primary drinking water standards protect public health by
limiting the levels of contaminants in drinking water.
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Purified water

Raw water

Recycled water

Reservoir augmentation

Reverse osmosis

Retention time

Secondary drinking water
standards

Water that starts out as wastewater from homes or businesses and is
collected and put through a series of treatment and purification steps such
that it meets all drinking water standards and can be added to water
supplies ultimately used for drinking water. The treatment includes
membrane filtration with microfiltration or ultrafiltration, reverse osmosis,
and advanced oxidation that consists of disinfection with ultraviolet light
and hydrogen peroxide. Purified water may be released into a groundwater
basin or surface water reservoir that supplies water to a drinking water
treatment facility.

Water that has not been treated for use. Examples of raw water are water
in the Colorado River aqueduct, the State Water Project aqueduct, open
reservoirs (whether filled with imported water or runoff), rivers, naturally-
occurring lakes and some well water.

Water that originated from homes and businesses as municipal wastewater
and has undergone a high degree of treatment at a water reclamation
facility so that it can be beneficially reused for a variety of purposes. This
is the type of water that is produced at North City and is the source water
for the AWP Facility.

The process of adding purified water to a surface water reservoir. The
purified water undergoes advanced treatment prior to being blended with
untreated water in a reservoir. The blended water is then treated and
disinfected at a conventional drinking water treatment plant and is
distributed into the drinking water delivery system.

A high-pressure membrane filtration process that forces water through the
molecular structure of several sheets of thin plastic membranes to filter
out minerals and contaminants, including salts, viruses, pesticides, and
other materials. The reverse osmosis membranes are like microscopic
strainers; bacteria and viruses as well as inorganic and most organic
molecules cannot pass through the membranes. Reverse osmosis
membranes have a smaller pore size than all other types of membranes.

The amount of time that purified water is retained in a water body such as
a groundwater basin or surface water reservoir prior to being extracted.

Drinking water quality standards that are not enforced, but serve as
guidelines to assist public water systems in managing drinking water
aesthetic conditions such as taste, color and odor.
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Source control

Stratification

Tertiary treatment

Total organic carbon (TOC)

Ultrafiltration

Ultraviolet
disinfection/advanced
oxidation

United States Environmental
Protection Agency (EPA)

Programs and/or processes in place to provide regulatory oversight of
sewer discharges in order to protect the pipeline system and the
wastewater treatment plant from harmful discharges. Source control
programs typically focus on industrial and commercial (non-residential)
customers and may include a variety of activities such as permitting,
sampling, enforcement and oversight related to industrial discharges. For
projects where purified water would enter the drinking water system via
groundwater or surface water augmentation, the California Department of
Public Health requires that source control programs be augmented to
address residential and commercial facilities, and focus on an expanded set
of contaminants that may have public health relevance, such as industrial
chemicals, pharmaceuticals, and personal care product residuals sometimes
found in wastewater.

The formation of layers of water within a reservoir. This is a natural
phenomenon that occurs in all reservoirs in North America. During the
period of stratification, warm water that is naturally heated by the sun is
contained within the top-most layer, or epilimnion, and denser cooler
water is contained within the lower layer, or hypolimnion.

Treatment of wastewater to a level beyond secondary treatment but less
than water purification. Water treated to this level is considered to be
recycled water, which is suitable for many beneficial uses including
irrigation and industrial processes. Tertiary water meets treatment and
reliability criteria established by Title 22, Chapter 4, of the California Code
of Regulations.

Total organic carbon is a measure of the amount of carbon that is bound
in organic molecules, including all natural and man-made organic
chemicals.

A membrane filtration process with pore size openings smaller than
microfiltration and larger than nanofiltration or reverse osmosis. Also used
to characterize the size of particles removed.

Process by which water is exposed to ultraviolet light to provide
disinfection, similar to the process for disinfecting instruments in medical
and dental offices. Additionally, ultraviolet light combined with hydrogen
peroxide creates an advanced oxidation reaction that eliminates any
remaining compounds in water by breaking them down into harmless
compounds.

The federal agency responsible for protecting public and environmental
health in the United States. Its functions include developing and enforcing
water quality standards for drinking water as well as man-made and
naturally-occurring waters of the United States.
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Wastewater

Wastewater collection system
(collection system)

Water Purification
Demonstration Project
(Demonstration Project)

Water purification process

Water Quality Control Plan for
the San Diego Basin (Basin
Plan)

Water Reuse Program

Untreated water collected in the sewer system from residences and
businesses (e.g., from bathtubs, showers, bathroom sinks, clothes washers,
toilets, kitchen sinks, dishwashers, and industrial processes). Wastewater is
more than 99 percent water with impurities.

System that conveys wastewater from residences and businesses to a
wastewater treatment plant such as North City.

The second phase of the City of San Diego’s Water Reuse Program.
During this test phase, the Advanced Water Purification Facility was
operated for approximately one year to collect operating data, producing
one million gallons of purified water per day. The Advanced Water
Purification Facility remains online. A study of San Vicente Reservoir was
conducted to test the key functions of reservoir augmentation and to
determine the viability of a full-scale project. No purified water was sent to
San Vicente Reservoir during the demonstration phase.

The process of using water purification technology on recycled water to
produce a water supply that can be used for reservoir augmentation and
ultimately for drinking water purposes. The process of water purification
begins with recycled water, which has already been treated to produce a
supply of water safe enough for use in irrigation and industrial purposes.
This recycled water is then further treated using water purification
technology. The resulting purified water can be used to augment local
surface water supplies, which would be treated once more at a drinking
water treatment plant to produce drinking water.

This plan establishes water quality objectives and implementation plans to
protect different beneficial uses that are established for specific water
bodies in the San Diego Regional Water Quality Control Board region (see
beneficial use).

The City’s three-phased program, which is a potential local option to
increase water supply reliability through the beneficial reuse of water.
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City of San Diego Water Purification Demonstration Project

Using This Report

This Project Report provides an overview of the technical studies, advanced water purification
facility testing, and public education and outreach efforts conducted as part of the City of San
Diego’s Water Purification Demonstration Project. It also presents findings that support the

conclusion that implementation of a reservoir augmentation project at San Vicente Reservoir is
feasible.

This Project Report presents background information, key findings for each of the core components
of the Demonstration Project, and considerations for full-scale project implementation. It is
organized as shown in the following table.

Section A | Introduction and Summary of Findings

Section B | Advanced Water Purification Facility

Section C | San Vicente Reservoir Study

Section D | Regulatory Coordination

Section E | Public Outreach and Education

Section F | Full-Scale Project Considerations

Section G | Summary and Conclusions

Section H | Project Report Approval
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City of San Diego Water Purification Demonstration Project

Section A: Introduction and Summary of Findings

The Water Purification Demonstration Project was a multi-year project designed to assess the
feasibility of supplementing one of San Diego’s local water supply reservoirs, San Vicente Reservoir,
with purified water produced at an advanced water purification facility. The project is an integral
component of the City’s plan to improve water supply reliability by developing local, drought-
tolerant water supplies. The Water Purification Demonstration Project involved installing and
operating a demonstration-scale advanced
water purification facility, studying San
Vicente Reservoir, implementing a public
outreach and education program, developing
conceptual design criteria and costs for a full-
scale advanced water purification facility and
pipeline facilities, and developing a conceptual

pipeline alighment.

The advanced water purification facility is a component of the Water
Purification Demonstration Project.

This Project Report provides an overview of
the technical studies, advanced water
purification facility testing, and public
education and outreach efforts conducted as
part of the Water Purification
Demonstration Project. It also presents findings that support the conclusion that implementation of
a reservoir augmentation project at San Vicente Reservoir would be feasible.

L g
In 1813 Spanish settlers and San Diego’s Water Supply Reliability

missionaries completed a dam and flume | Challenges
on the San Diego River to supply water
to Mission San Diego de Alcala. This b o
source for the mission was the first | supplying approximately 274,000 metered service

water supply project on the West C(?ast. connections within its own incorporated boundaties,
Mor lomadieel peels tier Sir Disgn A City supplies water to the City of Del Mar; Santa

continues its quest to secure reliable and Fe and San Dieeuito Trrieation Districts: and
locally controlled sources of water. ¢ and San DICGUIto LIgation LISLHCTs; an

Using modern technologies and | California American Water Company, which, in turn,
advanced science, the Water Purification | serves the Cities of Coronado and Imperial Beach and
Demonstration Project moves the City | portions of south San Diego (City of San Diego,

2?:3’;{1 (is 2 e OF cepeiielle weier | PR 1a). The City’s projected total water use in 2015,

The City of San Diego (City) provides drinking water

including wholesale deliveries to other agencies, is
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240,000 acre-feet (AF), which is equivalent

Conservation

to 78,000 million gallons, or 210 million 13.7%
(38,000 AFY

Recycled Water

3.3%
2011a). The City’s actual water use in fiscal (9,000 AFY)

gallons per day (mgd) (City of San Diego,

year 2012, which also included wholesale
Groundwater

deliveries to other agencies, was 190,000 0.2%

AF,(based on data from the City of San (500 AFY)

Diego, Public Utilities Department, Water N
Operations Division. This is equivalent to Surface Water

10.4%
63 million gallons or 170 mgd. Actual (29,000 AFY) Imported Water

water use varies from year to year because 72.4%

of climatic and economic conditions. (202,000 AFY)

Further, the mandatory use restrictions
enforced during the 2009/2010 drought

appear to have had a lastlng effect on water Existing  water  resource  mix  projected  for 2015

normall average hydrologic conditions (AFY = acre-feet per
pre-drought levels. The City meets water year) (City of San Diego, 2012¢)

use, as demands have not yet rebounded to their

demands with the following supplies:
e Imported water, which includes water imported from the San Francisco Bay / Sacramento —
San Joaquin Delta (Bay-Delta) in Northern California or the Colorado River
e Local surface water
e  Groundwater

e Recycled water

In an average year, approximately 85 to 90 percent
of the City’s water supplies are imported water,
which is water that is supplied from the Bay-Delta
in Northern California or the Colorado River
through a network of state, federal, and local
pipeline facilities (City of San Diego, 2012b). The
cost of imported water has increased significantly

¥r Sacramento

San Francisco . . . .
and is expected to continue to increase into the

future. From 2007 to 2012, Metropolitan Water

District’s (MWD?’s) imported water costs increased
.

%
é?ngr COLORADO
N RIVER
< AQUEDUCT

by more than 12 percent annually, and MWD

projects its 2014 full service water rate to be seven
percent greater than its 2012 rate. Going forward,
the San Diego County Water Authority (Water
Authority) projects that its untreated water rates will
double in less than 10 years (City of San Diego,
2012¢).

Los Angeles

San Diego

San Diego is sitnated at the end of a complex network of
state, federal, and local water projects.
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Environmental stressors, such as ongoing drought in the Colorado River Basin, reduced snowpack
and runoff in Northern California, and court-ordered pumping restrictions necessary to protect
endangered species, have decreased the reliability of imported water supplies (City of San Diego,
2012b).

Imported water reliability issues, coupled with recurring droughts in the San Diego region, have
placed considerable strain on the City's ability to meet water demands. The City has taken a variety
of actions to maximize water resources and improve water supply reliability, including the following.

e The City supports a wide array of water conservation measures designed to reduce water
demands and maximize water use efficiency. A signatory to the Memorandum of
Understanding with the California Urban Water Conservation Council since 1991, the City
employs a variety of urban Best Management Practices for conserving water (City of San
Diego, 2011a). City-wide conservation efforts resulted in an approximate water savings of
34,000 AF in 2010 (City of San Diego, 2011a).

e In 2002, the City developed a Long-Range Water Resources Plan (LRWRP) that defines a
plan to reduce reliance on imported water supplies and develop and maximize local water
resources. The LRWRP is currently being updated (draft 2012 LRWRP) to reflect recent

changes in the availability, costs, and reliability of various water supply sources (City of San
Diego, 2012c¢).

A Word About Imported Water Reliability

Water is essential to our quality of life. The City imports 85-90 percent of its water
supply from the Bay-Delta in Northern California and the Colorado River. In recent
years, both Southern California and the Colorado River system have experienced
drought conditions. In addition, legal and regulatory decisions to protect endangered
species have restricted the amount of water that can be pumped from Northern
California. Since San Diego is at the end of the imported water pipeline, and receives an
average of 10-12 inches of rain each year, local, drought-tolerant water supplies are
critical to securing a reliable supply of water now and in the future.

Localreservoirlevels have been lower Pumping from the Bay-Delta is limited to
than typical due to dry conditions. protectendangered species such as the Delta
Smelt.
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e The City is a member of the Regional Water Management Group administering the San

Diego Integrated Regional Water Management Program, which uses an integrated

regional approach to address water management issues.

e The City is conducting independent studies as well as participating with the United States

Geological Survey and the United States Bureau of Reclamation (Bureau of Reclamation) on

groundwater basin studies and hydrogeologic investigations to better understand the

complex hydrogeology of the San Diego coastal area, the water supply potential of the local

groundwater basins, and the potential for desalination of saline groundwater located near the
coast (brackish groundwater) (City of San Diego, 2011a).

e The City is implementing a Water Reuse Program designed to maximize water reuse.

The following sections discuss the elements of the Water Reuse Program, including the Water

Purification Demonstration Project, in more detail.

Maximizing Local Supplies with the Water Reuse Program

In response to San Diego’s ongoing water supply challenges, the City initiated a comprehensive

Water Reuse Program in the early 2000’s. The Water Purification Demonstration Project is the

second phase of this initiative designed to
maximize the use of recycled water throughout
the City.

Phase 1: Water Reuse Study

In 2006, the City completed the Water Reuse
Study, which included a comprehensive
evaluation of all viable options to maximize the
use of recycled water produced by the City’s two
water reclamation plants (City of San Diego,
2006). The study included analysis and research
on the health effects of reuse options and
implemented a comprehensive public
participation process. Based on the information
presented in the Water Reuse Study, a
stakeholder group determined that the preferred
option for maximizing use of the City’s recycled
water supply would be to augment existing
supplies in the City's San Vicente Reservoir with
recycled water—this option is referred to as
“reservoir augmentation at San Vicente
Reservoir.” In response to both the Water Reuse

What is Reservoir Augmentation?

Reservoir augmentation is the practice of
augmenting an existing drinking water supply
reservoir by adding purified water. Purified
water starts out as wastewater from homes or
businesses. It is then collected and put through a
series of treatment and purification steps
designed to produce purified water that meets
all drinking water standards.

Reservoir augmentation as identified in the
Water Reuse Study would adhere to the multiple
barrier concept that is fundamental to the
provision of public health safeguards. These
barriers include conventional water recycling
treatment as practiced in the San Diego region
for more than 30 years, advanced water
purification  technologies, blending with
imported water in San Vicente Reservoir,
drinking water treatment at a municipal water
treatment plant, and distribution to the City’s
drinking water system.

Study and the stakeholder recommendation, the San Diego City Council (City Council) approved the

second phase of the Water Reuse Program: the Water Purification Demonstration Project.
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Phase 2: Water Purification Demonstration Project

Phase 2 of the Water Reuse Program is the Water Purification Demonstration Project
(Demonstration Project). The Demonstration Project, which is the focus of this Project Report,
evaluated the feasibility of using water purification technology to produce water that could be sent
to San Vicente Reservoir where it would be mixed with a combination of local and imported water
supplies prior to being treated at a water treatment plant and distributed as drinking water (see
Figure A-1).

(Potential) Phase 3: Reservoir Augmentation at San Vicente Reservoir

Because the concept of using purified water to augment San Vicente Reservoir has been determined
to be feasible (as discussed in greater detail in subsequent sections of this Project Report), the Mayor
and City Council may consider implementing a reservoir augmentation project at San Vicente
Reservoir. The key facilities associated with a reservoir augmentation project at San Vicente
Reservoir are presented in Figure A-2.

The City of San Diego’s Water Reuse Program
e Phase 1 - The Water Reuse Study, published in 2006

e Phase 2 - The Demonstration Project, which evaluated the
feasibility of using purified water to augment San Vicente
Reservoir (No purified water was actually sent to the reservoir in
Phase 2.)

o (Potential) Phase 3 - The future Full-Scale Reservoir
Augmentation Project at San Vicente Reservoir
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Figure A - 1: Phase 2 and Potential Phase 3 of the City’s Water Reuse Program
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Figure A - 2: Service Area and Facilities of Full-Scale Reservoir Augmentation Project at
San Vicente Reservoir
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Navigating a Complex Regulatory Setting

Projects in California that involve supplementing ground and surface waters with purified water are
regulated by both the California Department of Public Health (CDPH) and the State Water
Resources Control Board (State Board) through nine Regional Water Quality Control Boards. To
date, seven projects that augment local supplies with purified water have been permitted in
California, shown in Table A-1.

Table A - 1: Purified Water Projects Permitted in California

Treatment Actual
Capacity Deliveries

Project Name (mgd) (AFY)’
Montebello Forebay Groundwater LOS'Ar}geles 'CO.UHW 1962 475 50,000
Recharge Project Samtatlon DlStrlCt
Orange County Water
Water Factory 21! Do ounty 1977 15.0 10,000
West Coast Basin Seawater Barrier West Bas.in Municipal 1995 30 5,000
Project Water District
Water Replenishment
Alamitos Seawater Barrier Project District of Southern 2005 3 3,000
California
Chino ]?asin Groundwater Recharge Inlfl.ﬂd Empire 2005 18.0 10,000
Project Utilities Agency
. ] Water Replenishment
Dominguez Gap Seawatet Barriet | Dyisprict of Southern 2006 45 1,000
Project California
Groundwater .Replenishment System Orange County Water 2008 0 66,000 —
Seawatg Barrier agd Groundwater District 72,000
Replenishment Projects
Footnotes:

1. Water Factory 21 began operation in 1976 implementing granular activated carbon. Reverse osmosis
was added to treat half the flow in 1977.

2. Full capacity of the Chino Basin Groundwater Recharge Project is 84.4 mgd; however, only 18.0 mgd
receives soil aquifer treatment (SAT).

3. AFY = acre-feet per year.

Although these seven permitted projects differ from the City’s potential reservoir augmentation
project at San Vicente Reservoir—they all focus on augmentation of groundwater supplies as
opposed to augmentation of surface water supplies—most use the same water purification
technology and have been permitted within the same regulatory framework as the City’s potential
project. Reservoir augmentation is practiced in other parts of the United States with less rigorous
water purification processes. For example, since 1978 the Upper Occoquan Service Authority has
added recycled water into a stream above Occoquan Reservoir, which supplies a drinking water
treatment plant in Fairfax County, Virginia.
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A key component of the Demonstration Project was coordination with both CDPH and the San
Diego Regional Water Quality Control Board (Regional Board) to clarify permit conditions and
develop sufficient information to determine the regulatory feasibility of a reservoir augmentation
project at San Vicente Reservoir. A detailed discussion of regulatory coordination activities
conducted as part of the Demonstration Project is presented in Section D of this Project Report.

California Department of Public Health

CDPH is responsible for overseeing public health issues in California and permitting public water
supply projects, including projects using purified water to supplement a local water supply. CDPH is
in the process of finalizing draft regulations for groundwater augmentation projects using purified
water. State legislation passed in 2010 requires CDPH to establish regulations for water purification
via surface water augmentation by 2016. In the meantime, surface water augmentation projects like
the City’s potential reservoir augmentation project at San Vicente Reservoir can be permitted on a
case-by-case basis, using the pending groundwater augmentation regulations as guidance. The City’s
reservoir augmentation project at San Vicente Reservoir would need to meet all state and federal
drinking water standards applicable to public water systems, as well as the water purification
standards in California’s draft groundwater augmentation regulations. The draft groundwater
augmentation regulations are very stringent—in many cases exceeding drinking water standards.

Regional Water Quality Control Board

The Regional Board is responsible for developing and enforcing water quality objectives for surface
and groundwater bodies within the San Diego region. Because the City’s potential reservoir
augmentation project at San Vicente Reservoir would involve releasing purified water into San
Vicente Reservoir, the project would fall under the jurisdiction of the Regional Board. Unlike
groundwater augmentation projects, which often require only a Waste Discharge Requirements
(WDR) permit, projects involving release of purified water into surface water bodies require
National Pollutant Discharge Elimination System (NPDES) permits. Approval of NPDES permits
involves the United States Environmental Protection Agency (EPA) as well as the Regional Board.

An NPDES permit for the City’s reservoir augmentation project at San Vicente Reservoir would
place limitations on the purified water released into San Vicente Reservoir and incorporate water
quality requirements and limits. Surface water quality objectives for San Vicente Reservoir are
established by the Regional Board in the Water Quality Control Plan for the San Diego Basin (Basin Plan).
The Basin Plan establishes water quality objectives for specific water bodies depending on
established beneficial uses, which serve as the basis for some NPDES permit limits and conditions.

Regulatory acceptance of the City’s Demonstration Project was validated through a Concept
Approval letter from the CDPH, a Resolution of Support from the Regional Board, and a Letter of
Concurrence from the Regional Board strongly supporting the efforts of the City and concurring on
the preferred regulatory pathway.
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Independent Advisory Panel

Demonstration Project LAP Members

One example of the high standards
established by CDPH for projects involving
water purification is the requirement to
convene an Independent Advisory Panel
(IAP) to provide expert peer review of the
technical, scientific, and regulatory aspects of
the City’s water purification concept. An
IAP, organized and managed by the National
Water Research Institute (NWRI), was
convened in 2009 to oversee the
Demonstration Project.

The IAP consisted of 10 academics and
professionals with extensive expertise in the

science of water reuse, including chemistry, microbiology, treatment engineering, operations

engineering, water reuse regulatory criteria, limnology, research science, toxicology, and public and
environmental health. The IAP reviewed work products associated with the Demonstration Project

and provided feedback on various aspects of the project.

The IAP is a fundamental component of the regulatory framework for the City’s reservoir

augmentation project at San Vicente Reservoir. This requirement is further discussed in Section D:

Regulatory Coordination. Table A-2 summarizes the IAP meetings held in support of the

Demonstration Project. Information on the IAP and its review and advisory activities can be found

in Appendix F.

July 2013

10



' Meeting
No. Date

Table A - 2: Summary of IAP Meetings

Topic

Introductory meeting for the full IAP to discuss the Demonstration

1 May 11-12, 2009 Project Scope
9 March 29-30, Limnology (reservoir-related) Subcommittee Meeting No. 1 to
2010 discuss set-up and calibration of the San Vicente Reservoir Model'
3 September 2, Limnology Working Group Meeting No. 1 to specify and discuss
2010 details pertaining to the San Vicente Reservoir Model®
Advanced Water Purification (AWP) Facility Subcommittee Meeting
& Oreitelosre 21, 2010 No. 1 to discuss the draft Testing and Monitoring Plan’
Limnology Working Group Meeting No. 2 to review San Vicente
5 March 17,2011 | Reservoir modeling scenarios, determine potential “worst case
scenarios,” and discuss pathogen removal®
Second meeting of the full IAP to update the group on the
6 June 6-7, 2011 Limnology Subcommittee, Limnology Working Group, and AWP
Facility Subcommittee activities, and tour the AWP Facility
Limnology Subcommittee Meeting No. 2 to review and receive
7 December 6, comments on the draft San Vicente Reservoir modeling study, and
2011 receive input on proposed reservoir public health-related regulatory
conditions’
3 December 19, | AWP Facility Subcommittee Meeting No. 2 to review AWP Facility
2011 operational and water quality data’
9 March 9-21, 2012 | Conference calls to review and discuss Draft CDPH Proposal4
10 March 13, 2012 lenolqu Subcomm{ttee Meetllng No. 3 to review the San Vicente
Reservoir Water Quality Report
November 15-16 Third meeting of the full IAP to review and comment on the
11 2012 > | Demonstration Project Report and Quarterly Testing Report No. 4
(CDM Smith and MWH, 2013b)
Footnotes:

1. The Limnology Subcommittee was comprised of four IAP members focused on the Limnology Study.

2. The Limnology Working Group was comprised of two IAP members and project staff specifically
assigned to vetting the details of the reservoir study.

3. The AWP Facility Subcommittee was comprised of four IAP members focused on the operation and
results of the AWP Facility.

4. An ad-hoc subcommittee provided review and comment via a series of conference calls in lieu of
face-to-face meetings.
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The Demonstration Project — a Path Forward

On October 29, 2007, the City Council voted to accept the Water Reuse Study and directed the
Mayor and City staff to implement actions to demonstrate the feasibility of reservoir augmentation

at San Vicente Reservoir. These actions, known as the Demonstration Project, were intended to

Evolving Terminology

Over time, terminology associated with the
City’s reservoir augmentation project at San
Vicente Reservoir has evolved in response
to changes within the industry. When the
project was first conceptualized, it was
described as an Indirect Potable Reuse /
Reservoir Augmentation Demonstration
Project. This report refers to the same
concept as the Water Purification
Demonstration Project (Demonstration
Project). Similarly, the Advanced Water
Treatment Plant (AWT) conceptualized in
early stages of the project is referred to in
this report as the advanced water
purification (AWP) facility. These changes
in terminology reflect an industry-wide
recognition that the processes implemented
in the AWP facility extend beyond advanced
water treatment, and may be more
accurately described as water purification
processes.

evaluate the feasibility of implementing a
reservoir augmentation project at San Vicente
Reservoir by determining whether advanced
water purification technology can safely and
reliably produce purified water that could be
sent to a reservoir and later treated at a
drinking water treatment plant and distributed
as drinking water.

The budget for the Demonstration Project
was $11.8 million. Funding for the project was
secured through a $1.07 million California
Department of Water Resources Integrated
Regional Water Management Program
(IRWM) grant, a $2.95 million grant from the
Bureau of Reclamation, and a temporary
water rate increase approved by City Council
in November 2008. This temporary rate
increase was in effect from January 2009 to
September 2010.

1. Convene an Independent Advisory Panel

the North City Water Reclamation Plant

4. Perform an energy and economic analysis
5

San Vicente Reservoir
6. Perform a pipeline alignment study

wide changes in terminology.

Demonstration Project Components

2. Design, construct, and operate a demonstration-scale advanced water purification facility at

3. Conduct a study of San Vicente Reservoir to establish residence time and water quality
parameters and conditions of purified water in the reservoir

Define the state’s regulatory requirements for a full-scale reservoir augmentation project at

7. Conduct a public outreach and education program

Note: the 2007 City Council directive referred to the advanced water purification facility as the advanced
water treatment (AWT) plant and purified water as AWT water. This has been modified to reflect industry-
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Figure A-3 presents an overview of the tasks completed as part of the Demonstration Project,
consistent with the City Council’s aforementioned actions in 2007 and 2008. Key tasks and
meetings, reports, and important outcomes are highlighted.

The remainder of this page has been intentionally left blank
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Figure A-3: Key tasks, meetings, reports, and outcomes of the Water Purification
\Demonstration Project, from project start in 2009 through project completionin 2013
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Summary of Findings

The Demonstration Project generated a substantial amount of data related to expected performance
of a reservoir augmentation project at San Vicente Reservoir. Major findings of the Demonstration
Project are summarized in the following discussion by project component. Each Demonstration
Project component is described in further detail later in this Project Report.

Demonstration Advanced Water Purification Facility

The City operated a demonstration-scale Advanced Water Purification Facility (AWP Facility) to
gather information on water quality, equipment reliability, regulatory requirements, capital and
operating cost, and energy consumption that could be expected if a full-scale advanced water
purification facility (full-scale AWP facility) were constructed. Additional benefits included verifying
accuracy of online monitoring equipment, optimizing process cost, conducting public tours, and
securing regulatory approval.

The AWP Facility was designed, installed, operated, and tested between September 2010 and July
2012. Start-up of the AWP Facility occurred over a one-and-a-half month period (mid-June 2011
through the end of July 2011), and facility testing spanned the following year (August 2011 through
July 2012). Although the testing period is complete, the AWP Facility continues to operate for
public tours (refer to Section E of this report) and to
gather additional equipment performance data.

The AWP Facility was designed in accordance with the
industry-standard multiple barrier approach for water

MRl

Advy nceq
Water

purification processes established by CDPH in the Pureaion
Groundwater Replenishment Reuse Draft Regulation i
(CDPH, 2011). The major process components were

membrane filtration, reverse osmosis, and ultraviolet (UV)

disinfection/advanced oxidation.

Key findings from the AWP Facility include:
Monitoring
e Diaily testing to identify potential breaches in the
membrane filtration units

e Continuous measurement of total organic carbon
(TOC) and conductivity to demonstrate that the

reverse 0smosis system was performing as The Demonstration Facility was installed and
operated to produce and test purified water.

expected

e Continuous UV reactor power level monitoring to
confirm UV lamp operations

e Daily monitoring of hydrogen peroxide dose and continuous flow confirmation to
demonstrate that the target hydrogen peroxide dose was achieved

July 2013 16



This daily and continuous testing was conducted throughout the 12-month testing period. This
extensive monitoring showed that the AWP Facility equipment met the intended treatment
performance on a continuous basis and was reliable throughout the operational period.

Comprehensive Water Quality Testing

e Comprehensive water quality testing at the AWP Facility included more than 9,000 tests
of the purified water at various points in the treatment process and for 342 different

constituents.

e Water quality of the purified water was compared to regulatory limits, verifying that
purified water met all applicable water quality standards.

This comprehensive water quality testing shows that the purified water produced at the AWP
Facility is pure, approaching distilled water quality. For example, the total dissolved solids (TDS,
a measure of salt content) in the purified water is about 15 milligrams per liter (mg/L),
compared to TDS in San Diego’s soutce and drinking water of about 500 mg/L.. As a second
example, the TOC (a measure of carbon that is bound in organic molecules) in the purified
water is about 0.1 mg/L compared to TOC of 3.0 mg/L in San Diego’s source water and 2.5
mg/L in San Diego’s drinking water (City of San Diego, 2012a, City of San Diego, 2012g).

San Vicente Reservoir Study
Supplementing local water sources with i
purified water is a practice that is gaining rr
wide-ranging support, due in part to projects
such as the Orange County Groundwater
Replenishment System (GWRS). Although
water purification technology is widely
recognized as capable of making recycled
water into purified water that is drinkable,
the regulatory community requires that
purified water be retained in an
environmental buffer, such as a groundwater

basin or a surface water reservoit, prior to o S ;, ;; 7 :
being blended into a drinking water system. San Vicente Reservoir is capable of providing environmental
Retaining purified water in an environmental  pufer features required by regulatory agencies.

buffer is considered an additional public

health protection feature since it provides dilution by blending the purified water with other water
sources and adequate retention time by holding the purified water prior to its release to a drinking
water treatment plant. It should be noted that purified water is the best quality water supply available
to San Diego. Introducing purified water into San Vicente Reservoir and blending it with lesser
quality raw water sources could improve the overall water quality in San Diego’s drinking water

system.
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San Vicente Reservoir could serve as a highly effective environmental buffer because, in addition to
having sufficient storage available to accommodate fluctuating purified water flows throughout the
year, it has unique characteristics that would assist in meeting regulatory requirements. Specifically,
its large capacity and other natural characteristics, described in detail in Section C of this report,
would allow the reservoir to retain the purified water for a substantial period of time before delivery
to a municipal drinking water treatment plant such as the Alvarado Water Treatment Plant for final

treatment.

To clearly demonstrate the potential reliability characteristics provided by San Vicente Reservoir, a
three-dimensional hydrodynamic computer model of the reservoir was set up, including retention
time and dilution components as well as a water quality component. The model was used in
conjunction with both the Regional Board and CDPH, whose feedback was important to this
process due to regulatory requirements for dilution, retention, and water quality conditions. Model
set up and validation were also reviewed by the Demonstration Project’s IAP, which formed a
subcommittee specifically to work closely with the City and its consultants to review and comment
on the various scenarios and data.

For the San Vicente Reservoir Study, 18 separate runs of the three-dimensional hydrodynamic
model were performed. From these model runs, the project team - with input from the IAP -
selected eight modeling scenarios for further assessment and analysis. These modeling scenarios
were selected because they represent the full range of operational conditions that a reservoir
augmentation project at San Vicente Reservoir could encounter, ranging from average water supply
and demand conditions to extreme drought conditions when water demand would be higher than
average and natural water levels (water surface level) within the reservoir would be lower than
average. The reservoir model also tested four potential locations where purified water could enter
San Vicente Reservoir to determine if the location of the purified water’s entrance into the reservoir
had an impact on water quality, retention, or dilution. Lastly, the reservoir model took into
consideration the San Vicente Dam Raise Project, which will more than double the size of the
reservoir. The model was used to simulate water movement through the enlarged reservoir. Table A-
3 summarizes the eight model scenarios evaluated. The modeling results were provided in five
“sets” of modeling runs and captured the expected result of adding purified water to San Vicente
Reservoir under the anticipated operating conditions.

More detailed information on the completed modeling runs is provided in Section C, Table C-1 and
the Flow Science reports cited in the References section of this report.

July 2013 18



Table A - 3: Summary of Model Scenarios Evaluated

No. Operating Scenario Evaluated

1 | Base Case — Design Inlet Location: simulated reservoir conditions under median expected
storage and normal expected operations with purified water inlet simulated at the Design
Inlet Location, shown on Figure C-2.

2 | Base Case — Existing Aqueduct Inlet Location: simulated reservoir conditions under
median expected storage and normal expected operations, with purified water inlet simulated
at the Existing Aqueduct Inlet Location, shown on Figure C-2.

3 | Base Case — New Aqueduct Inlet Location: simulated reservoir conditions under median
expected storage and normal expected operations, with purified water inlet at the New
Aqueduct Inlet Location, shown on Figure C-2.

4 | Base Case — Barona Arm Inlet Location: simulated reservoir conditions under median
expected storage and normal expected operations with purified water inlet simulated at the
Existing Barona Arm Inlet Location, shown on Figure C-2.

5 | No Purified Water Additions: simulated reservoir conditions similar to Base Case, except
there are no purified water additions and an equal reduction in reservoir outflow.

6 | Extended Drought — Design Inlet Location: simulated reservoir conditions in a
hypothetical two-year drought where a large and constant volume of water is withdrawn
monthly from the reservoir without importing additional water to refill the reservoir. Purified
water inlet was simulated at the Design Inlet Location, shown on Figure C-2.

7 | Extended Drought — New Aqueduct Inlet Location: simulated reservoir conditions in a
hypothetical two-year drought where a large and constant volume of water is withdrawn
monthly from the reservoir without importing additional water to refill the reservoir. Purified
water inlet was simulated at the New Aqueduct Inlet Location, shown on Figure C-2.

8 | Emergency Drawdown: simulates reservoir conditions in a hypothetical emergency
drawdown situation.

Key findings from the San Vicente Reservoir Study include:

e The addition of purified water into San Vicente Reservoir would not affect natural
hydrologic characteristics of the reservoir, seasonal stratification, or mixing. This finding
demonstrates that the addition of purified water would not impede the natural blending and
retention in the reservoir.

e Dilution and retention of purified water in San Vicente Reservoir would constitute a
substantial environmental barrier, sufficient to meet regulatory requirements.

e Tor all anticipated reservoir operating scenarios and purified water inlet locations, the
reservoir would dilute the purified water at all times by at least a factor of 200 to one prior to

conveying to the drinking water treatment plant.
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Regulatory Coordination

Prior to moving forward with implementation,
the City’s reservoir augmentation project at
San Vicente Reservoir would require approval
by CDPH and the Regional Board. Neither CALIFORHNIA

The addition of purified water would not affect water quality in San Vicente Reservoir. The
dam raise and reservoir expansion, which is independent of the Demonstration Project, will
improve overall water quality in the reservoir by reducing nutrients that cause water quality
issues, and the addition of purified water will not change these improvements. In addition,
purified water would reduce the salt concentration in the reservoir and improve drinking

water quality.

regulations in place for reservoir augmentation

CDPH nor the Regional Board has specific Water Board S

projects. A key objective of the

Demonstration Project was to work with

these regulatory agencies to establish the

Caliiernjg Pepariment

project features and operating requirements Pub ic H eq ﬁ'h ’)(' pl)

that would ensure public health protection,

enabling approval of the City’s reservoir

augmentation project at San Vicente
Reservoir.

Coordination with applicable regulatory agencies was a
critical component of the Demonstration Project.

CDPH has authority to approve reservoir augmentation projects on a case-by-case basis. An

additional goal of the Demonstration Project was to facilitate concept approval from CDPH for a

reservoir augmentation project at San Vicente Reservoir. The City submitted a proposal to CDPH in

March 2012 that presented specific public health protections provided by a reservoir augmentation

project at San Vicente Reservoir and summarized technical study results obtained throughout the
Demonstration Project and validated by the IAP (City of San Diego, 2012d). The City’s proposal,
provided in Appendix A, articulated how a reservoir augmentation project at San Vicente Reservoir

would provide a robust, multiple barrier approach fundamental to public health protection by

incorporating the following elements:

Enhanced source control to prevent potential contaminants from entering the wastewater

stream

Control of pathogens (potential disease-causing organisms such as viruses, bacteria,
protozoa, and fungi) through the use of existing recycled water treatment and

implementation of advanced water purification processes

Control of nitrogen compounds through implementation of advanced water purification

processes
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¢ Reliable removal of regulated contaminants and constituents of emerging concern,
achieved through implementation of an advanced water purification process and monitoring
plan focused on removal and frequent measurement of these constituents

¢ Reliability and redundancy to meet regulatory requirements and to prevent purified water
from entering San Vicente Reservoir if necessary

e Monitoring and response plan designed to detect any unexpected operational issues at the
full-scale AWP facility or source water contamination before the purified water reaches San
Vicente Reservoir

Based on the multiple barrier approach outlined in the City’s proposal, CDPH sent the City a
Concept Approval Letter for a reservoir augmentation project at San Vicente Reservoir on
September 7, 2012 (Appendix B).

The City also convened a series of meetings with the Regional Board throughout the Demonstration
Project that focused on clarifying the Regional Board’s regulatory framework for permitting a
reservoir augmentation project at San Vicente Reservoir. On October 12, 2011, the Regional Board
adopted Resolution No. R9-2011-0069 (provided as Appendix C), which documented the Regional
Board's support for a reservoir augmentation project at San Vicente Reservoir. The resolution also
established that the Regional Board would regulate the City’s project at San Vicente Reservoir
through an NPDES permit. In August 2012 the City submitted to the Regional Board a document
entitled Proposed Regional Water Quality Control Board Compliance Approach, provided as Appendix D
(City of San Diego, 2012¢). This document summarizes the City’s potential reservoir augmentation
project at San Vicente Reservoir, identifies key permitting issues, and proposes a regulatory pathway
that the Regional Board could follow to approve a full-scale project at San Vicente Reservoir. The
Regional Board, working together with the EPA, reviewed the City’s submittal and acknowledged in
a February 2013 letter that an NPDES permit could be issued for a reservoir augmentation project
at San Vicente Reservoir based on the City’s preferred regulatory pathway. That letter, provided in
Appendix E, also acknowledged both the Regional Board’s and EPA’s strong support for the City’s
efforts in considering a full-scale reservoir augmentation project at San Vicente Reservoir.

Key findings from the regulatory coordination effort include:

e The combination of advanced water purification technology and San Vicente Reservoir
conditions would provide the necessary safeguards to make reservoir augmentation feasible
from a regulatory perspective.

e Regulatory acceptance of the City’s Demonstration Project was validated through a Concept
Approval letter from CDPH and a Resolution of Support and Letter of Concurrence from
the Regional Board.

Public Outreach and Education
The public outreach and education program for the Demonstration Project was a continuation of
outreach efforts that started with the Water Reuse Study, building on the foundation laid during that
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study. A strategic outreach plan was developed at the outset of the Demonstration Project to guide
the continuation of this program. Throughout the duration of the Demonstration Project, the City
sought to ensure that information was presented in a clear, understandable, and accessible way to
residents in all areas of the City. Information about the Demonstration Project was also provided
through a variety of formats including direct contact with individuals, written and electronic
materials, traditional and social media, group presentations, community events, and tours of the
AWP Facility. Additional information on the public outreach and education program for the
Demonstration Project can be found in the companion CD, which is Appendix H of this report.
The following outreach activities were completed as part of the Demonstration Project:

e Developed the outreach plan
e Conducted research, including one-on-one stakeholder interviews
e Produced informational materials

e Assembled a speakers bureau composed of project team members and Public Utilities
Department staff

e Created a presentation about the project for community groups

e Requested community group recommendations from City Council members to contact for
presentation opportunities

e Conducted project presentations to community organizations, internal staff, the City’s
Independent Rates Oversight Committee IROC) and Natural Resources & Culture
Committee (NR&C)

e Participated in industry conferences

e Developed an email list database of individuals interested in the project

e Distributed eUpdates and electronic newsletters to interested parties

e Participated in community events

e Provided project information to a broad group of media representatives and outlets

e Compiled quarterly metrics reports and analyzed them to guide future outreach activities

e Launched the Urban Water Cycle Tour program, which culminated in AWP Facility tours

e Invited elected officials and project stakeholders to visit the AWP Facility when it began
operation in mid-2011

e Developed informational materials, such as a virtual tour video, project white papers and a
tour brochure

e [Established a social media presence online using Facebook, Twitter, and YouTube

e Implemented continuous improvements in the AWP Facility tours based on feedback from
tour guests

e Continuously enhanced the community presentations based on attendee feedback
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Key findings from the public outreach effort include:

e Feedback from more than 3,200 individuals who have toured the AWP Facility shows that
providing an opportunity to tour the facility increases understanding about water purification
processes.

e Survey research shows a steady increase from 2004 (26 percent) to 2011 (68 percent) to 2012 (73
percent) in City residents who favor using advanced treated recycled water as an addition to the
City’s drinking water supply.

Full-Scale Project Considerations

Potential implications of a full-scale project need to be well understood before a decision to
implement such a project can be made. Full-scale project components evaluated during the
Demonstration Project included source control enhancement, North City Water Reclamation Plant
(North City) operations, full-scale AWP facility construction, pipeline system construction,
environmental and regulatory permitting, economic and energy implications, and public outreach.
Figure A-4 presents the components of a full-scale reservoir augmentation project at San Vicente
Reservoir.

Figure A - 4: Components of a Multiple Barrier Reservoir Augmentation Project at San
Vicente Reservoir

Advanced Water Purification Facility

North City ., \ w/ Drinking
Water Recycled Membrane Reverse Advanced Conveyance San Vicente Drinking Water
Water Filtration Osmosis Oxidation Pipeline Reservoir Water Plant Distribution
. Plant 7 % 7 System

Full-scale project considerations include the following,.

e Source Control Enhancement: The first barrier in the City’s multiple barrier approach to
water purification is source control, which is the prevention of contaminants from entering
the wastewater stream processed at North City. The City already implements a robust
Industrial Waste Control Program (IWCP) to protect wastewater treatment processes,
recycled water quality, and coastal ocean resources as required by the Point Loma
Wastewater Treatment Plant (Point LLoma) discharge permit (refer to Section F for more
information). The IWCP includes a pretreatment program for the City of San Diego and
each of the 15 Participating Agencies, as well as other source control programs. Despite the
extensive program currently in place, CDPH requires heightened vigilance and inclusion of
residential and commercial programs in systems in which the purified water end product
would enter the drinking water system. Orange County Sanitation District (OCSD) has
implemented an enhanced source control program to support the GWRS. The City has
reviewed that program and concluded that the following components would be appropriate
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enhancements to the City’s existing IWCP, should the City pursue reservoir augmentation at
San Vicente Reservoir.

o Develop a Chemical Inventory Program and Geographic Information System (GIS)
Tracking system, which is an expanded industrial and commercial discharger
chemical inventory database linked to discharger locations that are tracked using GIS
software

o Implement a Pollutant Prioritization Program, which would involve prioritizing
pollutants through sampling, characterizing constituents of emerging concern
(CECs) at the full-scale AWP facility, and determining if pollutants can be controlled
through targeted source control for individual dischargers or commercial sectors

o Perform an annual Local Limits Evaluation, which would consider including
additional pollutants of concern on North City’s list of local limits, and potentially
lowering the limit of pollutants already on the list

e North City Water Reclamation Plant Operations: The IAP noted that North City already
has key reliability features, including conservative operating criteria and flow equalization, to
support a reservoir augmentation project at San Vicente Reservoir.

e Full-Scale AWP Facility and Pipeline System Components: The City evaluated
construction considerations for a potential full-scale AWP facility with a capacity of 18 mgd
and an estimated average production of 15 mgd, including facility components; production
capacity; site location and layout; system controls, reliability, and redundancy; and full-scale
AWP facility costs. Average production (15 mgd) is expected to be slightly lower than
maximum treatment capacity (18 mgd) because production will vary throughout the year due
to routine maintenance requirements and seasonal fluctuations in recycled water demand.
During periods of low recycled water demand, full production capacity maybe attained, while
in months of peak recycled water demand, it will be less than capacity, averaging
approximately 15 mgd on a year-round basis. The City completed a conceptual design study
for the purified water pipeline system that would be needed to transport water from a full-
scale AWP facility (located at North City) to San Vicente Reservoir. This conceptual design
study reviewed potential pipeline alignhments and pump station specifications. Capital costs
for full-scale AWP facility and pipeline system construction, which reflect data and
information developed as part of the Demonstration Project, are estimated to be
approximately $370 million, with annual operations and maintenance costs estimated to be
approximately $16 million per year. This corresponds to a unit cost of approximately
$2,000/ AF. This estimate is consistent with the 2012 LRWRP, which estimated that a full-
scale reservoir augmentation project at San Vicente Reservoir would cost approximately
$2,100/AF, including initial capital and annual operating costs (and energy). This would
result in an increase of approximately $6.87 to an average monthly residential water bill.
However, the project would also result in approximately $1,000/AF in avoided wastewater
costs, resulting in a net cost of approximately $1,000/AF. Projected costs are described in
further detail in the AWP Facility and Pipeline System Costs portion of Section F.
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e Environmental and Regulatory Permitting: The Demonstration Project documented the
regulatory requirements associated with a reservoir augmentation project at San Vicente
Reservoir. Required regulatory documentation would likely include an Environmental
Impact Report (EIR) and an Environmental Impact Statement (EIS); CDPH permitting,
which would include developing an Engineering Report, convening three CDPH-led public
hearings to comply with Section 116551 of the Health and Safety Code - Augmentation of
Source with Recycled Water, issuing CDPH Findings of Fact, and amending the City’s Water
Supply Permit by CDPH to acknowledge a change of source water; and Regional Board
permitting, which would include issuing a tentative permit, holding a public hearing, and
issuing the formal permit.

e LRWRP Energy Analysis: Energy usage was estimated for a reservoir augmentation
project at San Vicente Reservoir through development of the City’s draft 2012 LRWRP,
which provides the City with a water resources strategy to meet future water needs through
2035. The full-scale reservoir augmentation project at San Vicente Reservoir evaluated in
development of the draft 2012 LRWRP would require approximately 2,500 kilowatt hours
pet acre-foot (kWh/AF) of energy, and would produce approximately 1.0 metric tons of
greenhouse gases/AF. By comparison, imported water requires a range of 2,000 kWh/AF to
3,300 kWh/AF of energy, depending on the blend of water from the Colorado River or the
Bay-Delta in Northern California, respectively. This corresponds to a range of 0.8 to 1.3
metric tons of greenhouse gases/AF (City of San Diego, 2012c¢). Since 2003, the blend
delivered to the Water Authority has averaged approximately two-thirds Colorado River and
one-third water from the Bay-Delta. Future imported water energy consumption will vary
depending on actual blend. However, for practical purposes, the reservoir augmentation
project at San Vicente Reservoir energy consumption is equivalent to that of imported water.

e Public Outreach and Education Program: The City has conducted extensive public
outreach and education to make City residents aware of the potential implications and
benefits of reservoir augmentation at San Vicente Reservoir. Should the City decide to move
forward with a full-scale project, the interest level of the general population would be
expected to increase and comprehensive outreach and education would need to continue. It
is recommended that, should the City decide to move forward with a reservoir augmentation
project at San Vicente Reservoir, the outreach activities conducted during the
Demonstration Project be continued.
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Summary of Findings

Table A-4 summarizes the Demonstration Project components and findings.

Table A - 4: Summary of Demonstration Project Findings

Project Component Key Findings

Convene an Independent The IAP unanimously concluded that a reservoir augmentation project at San

Advisory Panel Vicente Reservoir would be a landmark project in the acceptance and
furtherance of indirect potable reuse and would contribute to the City of San
Diego’s water portfolio.

Design, construct, and The AWP Facility was designed, installed, operated, and tested between 2010
operate a demonstration-scale and 2012. Purified water produced at the AWP Facility reliably met applicable
advanced water purification water quality standards.

facility at the North City

Water Reclamation Plant

Conduct a study of San Addition of purified water into San Vicente Reservoir would not affect natural
Vicente Reservoir to establish  reservoir conditions and would meet regulatory requirements.

residence time and water San Vicente Reservoir would provide significant dilution of purified water.
quality parameters and

conditions of purified water ~ The addition of purified water would not impair existing conditions of San

in the reservoir Vicente Reservoir, and could improve nutrient-related water quality issues.
Perform an energy and The estimated capital and annual operational and maintenance costs for a
economic analysis reservoir augmentation project at San Vicente Reservoir are $369 million and

$15.5 million/year, respectively. This equates to approximately $2,000/AF, or
an increase of approximately $6.87 to an average monthly household water
bill. These costs are consistent with the City’s draft 2012 LRWRP, which
projected a reservoir augmentation project at San Vicente Reservoir to cost
approximately $2,100/AF. In addition, the project would generate
approximately $1,000/AF in avoided wastewater management costs.

The reservoir augmentation project at San Vicente Reservoir would require
approximately the same amount of energy and produce approximately the
same amount of greenhouse gas emissions compared to imported water
supplies.

All three of the highest ranked portfolios in the 2012 LRWRP included a
reservoir augmentation project at San Vicente Reservoir as a common
resource option.
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Project Component Key Findings

Define the state’s regulatory ~ Results from the AWP Facility and reservoir studies provided evidence that

requirements for a full-scale  the combination of advanced water purification technology and San Vicente
reservoir augmentation Reservoir conditions would provide public health and environmental

project at San Vicente safeguards that would make reservoir augmentation feasible from a regulatory
Reservoir perspective. Regulatory participation in all IAP meetings and working groups

addressing all technical aspects of reservoir augmentation conducted
throughout the Demonstration Project enabled the regulators to establish
specific guidelines and regulatory pathways to permitting a reservoir
augmentation project. CDPH issued a Concept Approval Letter in September
2012 acknowledging that a reservoir augmentation project at San Vicente
Reservoir would meet CDPH requirements. The Regional Board issued a
letter in February 2013 concurring with the recommended permitting pathway
for a reservoir augmentation project at San Vicente Reservoir.

Perform a pipeline alighment ~ Conceptual design identified preferred pipeline alignments and estimated
study capital and annual operations and maintenance costs for the conveyance
system to be $225 million and $3.4 million per year, respectively

Conduct a public outreach Survey research shows a steady increase from 2004 (26 percent) to 2011 (68
and education program percent) to 2012 (73 percent) of City residents who favor using advanced
treated recycled water as an addition to the City’s drinking water supply.

Feedback from individuals who have toured the AWP Facility shows that
providing an opportunity to tour the facility increases understanding about
water purification.
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City of San Diego Water Purification Demonstration Project

Section B: Advanced Water Purification Facility

Advanced Water Purification Facility Findings

e Comprehensive water quality program at the AWP Facility included more than 9,000
tests at various points in the treatment process for 342 different chemical constituents,
microbial constituents, and water quality parameters. Water quality of the purified water
was compared to regulatory limits, verifying that purified water met all applicable water
quality standards. This comprehensive water quality testing shows that the purified
water produced at the AWP Facility is very pure — approaching distilled water quality.

e Operational data gathered during the 12 month testing period verified continuous and
daily monitoring of each water purification process can assure the integrity of the
process and that only the highest quality water is produced.

The City recognizes the importance of developing a thorough understanding of the technology,
operations, and quality of purified water prior to moving forward with construction of a full-scale
AWP facility. In addition, CDPH required the City to demonstrate the ability of the water
purification process to produce purified water suitable for addition to San Vicente Reservoir prior to
issuing concept approval for a reservoir augmentation project at San Vicente Reservoir.

To this end, the City installed and operated a demonstration-scale facility, referred to as the AWP
Facility. An integral component of the Demonstration Project, the AWP Facility generated valuable
information that will aid the City in selecting
specific process equipment, understanding the
quality of water that would be produced by a
full-scale AWP facility, securing regulatory
approval, and estimating full-scale AWP facility
costs, should the City decide to move forward
with construction of a full-scale AWP facility.

This section describes the characteristics and
performance of the AWP Facility. Additional
information on the AWP Facility can be found
in AWP Facility Study Report (CDM Smith

and MWH 2013a). The AWP Facility produced purified water using the same
processes as a potential full-scale facility.
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What is the AWP Facility?

The main purpose of the AWP Facility was to demonstrate the expected performance of a potential
full-scale AWP facility prior to investing in and constructing the larger facility. Demonstration
facilities such as the AWP Facility generate valuable information to guide full-scale facility planning
and design, support permitting, and confirm the ability of potential full-scale facilities to meet
project objectives.

The AWP Facility was designed, installed, operated, and tested between September 2010 and July
2012, as shown graphically in Figure B-1. AWP Facility start-up occurred over a one-and-a-half
month period (mid-June 2011 through the end of July 2011), and facility testing spanned the
following one year (August 2011 through July 2012). This section summarizes results and
conclusions from that test period. Although the testing period is complete, the AWP Facility
continues to operate for public tours and to gather additional equipment performance data. More
information on public tours conducted at the AWP Facility is included in Section E.

Figure B - 1: AWP Facility Schedule

Phase Sep | Oct  Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar| Apr May Jun Jul Aug| Sep Oct Nov Dec

Design - ____ |

Procurement &

Installation__ _ [

Operation:
e StartUp___

eTesting___|______|__|L_______L_4___

e QOperational. _ _| _______|____|

The AWP Facility produces one mgd of purified water using the same process components and
multiple barrier strategy as those currently implemented at the 70 mgd GWRS, which has been
operated by the Orange County Water District since 2008.

The AWP Facility provided a venue for conducting tours and educating the public on water
purification processes. The facility layout accommodated public viewing and included signage and
other visual aids to explain the water purification processes.

The water treated by the AWP Facility was recycled water from North City. No purified water was
sent from the AWP Facility to San Vicente Reservoir during the Demonstration Project. All purified
water produced at the AWP Facility was returned to the existing North City recycled water system
and used for irrigation and industrial purposes.
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The Water Purification Process

The AWP Facility was designed in accordance with industry standards for water purification
processes established by CDPH in the Groundwater Replenishment Reuse Draft Regulation
(CDPH, 2008). CDPH-specified process components included membrane filtration, reverse
osmosis, and UV disinfection/advanced oxidation. Each process element is described below.

e Membrane Filtration: Membrane filtration is the
first step in the water purification process. Water is
passed through a material called a membrane, which
has openings or “pores” that are large enough for
water to pass through, but small enough to prevent
particles such as suspended solids, bacteria, and

protozoa from passing through.

The AWP Facility included two types of membrane

filtration: microfiltration and ultrafiltration. The Grimy e <e
Lilustration of membranes used for the

microfiltration system had a nominal pore size of 0.1 ’
membrane filtration process

microns. This means that any contaminants greater
than 0.1 micron in size (approximately 300 times smaller than the diameter of a human hair)
were removed from the purified water in the microfiltration process. The ultrafiltration
process had a nominal pore size of 0.01 microns, meaning that any contaminants greater
than 0.01 micron in size (approximately 3,000 times smaller than the diameter of a human
hair) were removed.

e Reverse Osmosis: The second step in the water purification process, reverse OsSmosis, is a
common water treatment process that is used in many industries to produce purified water.
In reverse osmosis, water is forced under pressure through membranes capable of separating
extremely small molecules, including salts, viruses, pesticides, and most organic compounds
from water. Reverse osmosis produces water that is similar in quality to distilled water. The
AWP Facility included two side-by-side reverse
osmosis systems, enabling the City to compare the
performance of equipment from two manufacturers
and two system configurations.

e UV Disinfection/Advanced Oxidation: UV
disinfection/advanced oxidation is the third step in
the water purification process, providing both the
primary disinfection step and a second barrier to

chemical compounds. In this step, hydrogen Llustration of UV light photons and hydroxyl
peroxide, which is a common household radicals breaking up, and effectively destroying,
disinfectant, is added to the purified water. The Irace contaniinanis in water.

purified water is then exposed to UV light, which is
similar to concentrated sunlight. UV light is a powerful disinfectant that is commonly used
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to disinfect medical and dental equipment.

Advanced oxidation is achieved when UV light breaks chemical bonds and converts
hydrogen peroxide into reactive particles known as hydroxyl radicals. These hydroxyl radicals
destroy low molecular weight contaminants such as 1,4-dioxane that are known to penetrate
the reverse osmosis membrane. In this way, advanced oxidation destroys trace contaminants
that may have passed through the reverse osmosis process. The hydroxyl radicals are
combined into other molecules in this process and do not persist in the purified water.

AWP Facility Testing Approach

A formal Testing and Monitoring Plan was prepared at the outset of the Demonstration Project with
oversight and input from both the IAP and regulatory agencies (CDM and MWH, 2011a). This
comprehensive Testing and Monitoring Plan was designed to achieve the following objectives:

1. Validate the overall performance of the water purification process in meeting regulatory
requirements.

2. Demonstrate that continuous and daily monitoring of each water purification process can
assure the integrity of the process and that only the highest quality water is produced.

AWPFacility Purification Process

The AWP Facility purification process included membrane filtration, reverse osmosis, and
ultraviolet disinfection/advancedoxidation This purification process is being successfully

used by multiple other projects currently operatingin California,including Orange County’s
GWRS

: ’ S
Step 1: Membrane Step 2: Reverse Osmosis Step 3: Ultraviolet
Filtration Disinfection/Advanced

Oxidation
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Water quality constituents, which are dissolved chemical compounds or suspended materials that
may be present in water, were identified for testing and monitoring based on regulatory standards
and guidance provided in the following documents:

e Standard water quality criteria established for drinking water (primary and secondary
maximum contaminant levels) (EPA, 2009)

e CDPH Drinking Water Notification Levels (CDPH, 2010)
e EPA Total Coliform Rule (EPA, 1989)
e CDPH Groundwater Replenishment Reuse Draft Regulation (CDPH, 2011)

e Environmental Protection Agency California Toxics Rule National Recommended Water
Quality Criteria pertaining to aquatic life and human health (EPA, 2000)

e Regional Board Basin Plan Water Quality Objectives (Regional Board, 1994)

e State Board Policy for Implementation of Toxics Standards for Inland Surface Waters,
Enclosed Bays, and Estuaries of California (State Board, 2005)

e State Board Monitoring Strategies for Chemicals of Emerging Concern in Recycled Water
(State Board, 2010)

In total, more than 9,000 laboratory tests were conducted on 342 chemical constituents, microbial
constituents, and water quality parameters. The samples collected at the AWP Facility were analyzed
by certified outside laboratories. A quality assurance/quality control program using multiple
laboratories further verified sampling results.

Water Quality Results

Water quality samples of recycled water, imported water, and purified water were collected and
analyzed on a quarterly basis during the 12-month testing period. More frequent samples were
collected upstream and downstream of each of the process steps for constituents that indicated
process performance (CDM and MWH, 2011a, CDM Smith and MWH, 2012a, CDM Smith and
MWH, 2012b and CDM Smith and MWH, 2013b). As shown in Table B-1, purified water was
tested for all regulated constituents and met all applicable regulations.
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Table B - 1: Water Quality —Regulated Constituent Results

Purified

Number of Water

Regulations / Guidelines Constituents Results
California Department of Public Health Goals
Primary Drinking Water Maximum .
Contarnzinant Le?rels (MCLs) 20 Meets All Regulations
Secondary Drinking Water MCLs” 18 Meets All Regulations
Microbial® 4 Not Detected
Notification Levels* 30 Meets All Regulations
Groundwater Replenishment Criteria’ 142 Meets All Regulations
State Board Goals for Reservoir Augmentation at San Vicente Reservoir (projected)
San Vicente Reservoir Limits® 143 Meets All Regulations
Total’ 231

Footnotes:

1. Primary drinking water MCLs are enforceable, human health-based water quality limits.

2. Secondary drinking water MCLs are unenforceable water quality goals related to aesthetic water

characteristics such as taste and odor. Purified water met all Federal and State Secondary MCLs with

the exception of pH and corrosivity. The potential full-scale AWP facility would include post

treatment to meet these requirements.

Total Coliform, Fecal Coliform, and Viruses (Somatic and Male Specific Bacteriophage)

Notification levels are drinking water quality advisory limits.

. Groundwater Replenishment Criteria are water quality limits specifically developed for indirect potable
reuse via groundwater replenishment.

6. Reservoir limits are EPA Numeric Criteria for Priority Pollutants and San Diego Basin Numeric Objectives.

7. Because some contaminants and parameters are in multiple regulations / guidelines the total of unique

parameters is less than the sum.

v w

Relevant unregulated constituents were also measured, including 30 constituents listed in the EPA
Unregulated Contaminant Monitoring Rule 3, 90 CECs (pharmaceuticals, and other products
typically found in treated wastewater), six nitrosamines, three radionuclides, and lithium.’
Accounting for overlap, this totals 111 unique additional unregulated constituents. Of these, six
constituents were detected in the purified water during at least one sampling event; that is to say,
the constituent was detected at a level that the laboratory was able to determine a numerical
concentration. In comparison, 21 constituents were detected in the imported aqueduct water during
at least one sampling event.

The six constituents detected in the purified water are: Bromochloromethane, used in fire-
extinguishing fluid; Chromium (VI), formed by oxidation of chromium (III) in the advanced
oxidation process; Strontium, a naturally occurring metal and dietary supplement; Acesulfame-K, a
widely used artificial sweetener; Iohexal, a contrasting agent used in X-ray procedures; and

3 The Unregulated Contaminant Monitoring Rule 3 (UCMR 3) was signed by EPA Administrator, Lisa P.
Jackson on April 16, 2012. UCMR 3 will require public water systems to monitor for up to 30 potential
drinking water contaminants. Additional information can be found at:
http://water.epa.gov/lawsregs/rulesregs/sdwa/ucmr/ucmr3/index.cfm
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Triclosan, an antibacterial agent used in hand soap and toothpaste. Since these non-regulated
constituents do not have regulatory limits, the best way to determine the significance of measured
concentrations is to compare them to the constituent’s Drinking Water Equivalent Level (DWEL)
or the EPA indentified Health Reference Level. The DWEL and Health Reference Levels both
represent an acceptable concentration in drinking water assuming an average person consumes two
liters of water per day for 70 years. The measured concentration of these six constituents in the
purified water were 10 million times to 18 times lower than associated DWELSs and Health
Reference Levels.

In general, water quality testing shows that the purified water is approaching distilled water purity.
For example, TDS (a measure of salt content) in the purified water is about 15 mg/L, compared to
TDS in San Diego’s source water and drinking water of about 500 mg/L. As a second example,
TOC (a measure of carbon that is bound in organic molecules) in the purified water is about 0.1
mg/L compared to a TOC of 3.0 mg/L in San Diego’s source water and 2.5 mg/L in San Diego’s
drinking water (City of San Diego, 2012a, City of San Diego, 2012g).

For detailed information regarding water quality and other data collected and analyzed for the
Demonstration Project, please refer to Quarterly Testing Report No. 4 for the AWP Facility, which
is included in the References section of this Project Report.

Integrity Testing and Monitoring

Veritying the integrity and reliability of each water purification process was critical to assure that
only the highest quality water is produced by the AWP Facility. Integrity testing uses both
mechanical tests and routine water quality sampling to verify that equipment is functioning propetly.
Integrity monitoring consists of continuous and daily measurements at critical points in the
treatment process. During the 12-month testing period, a critical control-point monitoring plan was
implemented to identify any changes in performance of the treatment processes that could adversely

impact final water quality. Examples of the techniques used to assure reliable performance are
illustrated in Table B-2.

Integrity monitoring and critical control point
monitoring showed that the AWP Facility equipment
remained intact, met the intended treatment
performance on a continuous basis, and was reliable
throughout the operational period (CDM and MWH,
2013a). During the design phase of a full-scale AWP
facility, the City would develop a similar online

monitoring and response plan to provide sufficient

features and assurances that any foreseeable Tntegrity testing and water qua /j monitoring confirmed
malfunction could be promptly identified and that the advanced water purification processes are
appropriate responses promptly applied. Overall, the Junctioning properly.

results of both integrity testing and monitoring verified that the purification processes met their

intended treatment performance levels on a continuous basis.
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Table B - 2: Summary of Advanced Water Purification Process Integrity Monitoring

Critical Critical Limit Monitoring

Control Point Parameter Frequency Results

Results showed that both membrane
Membrane 1 . . X
Filtration Pressure Decay Once per day filtration systems remained intact over
the testing periods.
Both RO systems achieved consistent
, conductivity rejection, and neatly six
Reverse TOC, . 4 months of online TOC monitoring
Continuous

Osmosis (RO) Conductivity3 showed the coml?ined RO permeate
TOC was consistently below the
maximum acceptable level of 0.1 mg/L.

Di .UV . Reactor Power Level Continuous \X/hen any of the 72 lamps or 36 ballasts
isinfection failed, system alarms and power levels
uv Hydrogen Peroxide  Once per day by adjusted as programmed, and water
Disinfection/ Dose Rate/ draw down quality was not affected.
Advanced Continuous Flow Continuous flow
Oxidation Confirmation confirmation

1. Pressure Decay: The operational integrity of membrane filtration systems can be tested by a pressure
decay test, which measures the rate of pressure decay (drop) across a membrane over a specified period
of time. A sharp drop in pressure can alert operators to a potential defect or leak in the membrane
filtration system.

2. TOC is the amount of carbon present in the water, and includes all natural and man-made organic
chemicals.

3. Conductivity is the ability to conduct or transmit electricity. Conductivity of water increases with the
concentration of dissolved ions, so measuring conductivity provides a measure of the concentration of
dissolved ions in water.

4. The term “continuous” may also apply to measurements that are taken frequently (example: every four
minutes) and automatically whenever the process is in production.

Performance Indicator Monitoring

The AWP Facility testing also included performance indicator monitoring to determine if any
constituents could be used to indicate the treatment efficiency of the reverse osmosis and
UV/advanced oxidation processes. Many of the constituents monitored at the AWP Facility were
removed by the reverse osmosis to levels at or below quantifiable limits, demonstrating strong
performance of the reverse osmosis process. Therefore, identifying usable performance indicators to
accurately measure advanced oxidation removal was a challenge.

Sixteen constituents were monitored as performance indicators, and removal generally exceeded 95
percent within the reverse osmosis process when sufficient quantities were present to calculate
removals. In some cases, greater than 99.9 percent removal was observed.

Indicator compounds, such as TOC (a measure of carbon bound in organic molecules), conductivity
(ability to conduct electricity which corresponds to salt content), monochloramines (a mild
disinfectant used to prevent microbial growth in drinking water), and UV 254 (a measure of
absorbance of light of a particular wave length as it passes through water), may prove to be more
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reliable as CEC removal performance indicators due to their ease of measurement and their reliable
presence in the water downstream of both the reverse osmosis and advanced oxidation processes.
For the reverse osmosis process, the average removal results were: TOC - 99.6 percent, conductivity
- 99.0 percent, and UV254 - 88.8 percent. For the advanced oxidation process, the average removal
results were: UV254 - 68.7 percent and monochloramines - 72.8 percent.

Operational Performance

The AWP Facility became fully operational on June 16, 2011. The operation and testing results were
presented in quarterly reports over the operating period as summarized in Table B-3 (CDM and
MWH, 2011b, CDM and MWH, 2012a, CDM and MWH, 2012b, CDM and MWH, 2013b).

Table B - 3: Operation and Testing Schedule

Testing Testing Operating Period R
. _— eport Date
Period Quarter Test Period Start  Test Period End
1 Quarter 1 6/16/2011 10/31/2011 December 2011
2 Quarter 2 11/1/2011 2/10/2012 March 2012
3 Quarter 3 5/11/2012 5/14/2012 June 2012
4 Quarter 4 5/15/2012 7/31/2012 September 2012

The following subsections summarize the operational specifics of the membrane filtration, reverse
osmosis, and UV disinfection and advanced oxidation systems (CDM and MWH, 2013a).

Membrane Filtration

The membrane filtration equipment used at the AWP Facility included two parallel systems, each
treating half of the recycled water entering the AWP Facility. One system used microfiltration
membranes, while the second system used ultrafiltration membranes. Although both systems were
expected to efficiently remove suspended solids, bacteria, and protozoa as the first step in the
multiple barrier process, the smaller pore size of ultrafiltration membranes was expected to provide
better removal, but with higher energy usage. Side-by-side testing was performed to determine the
feasibility of using either microfiltration or ultrafiltration systems for the full-scale AWP facility.
More membrane selection options will allow for more competitive bids on full-scale equipment.

Water quality data demonstrated that both systems consistently produced purified water that met
water quality objectives for target constituents. Microbial monitoring confirmed that both
membrane systems provide a substantial barrier to pathogenic organisms. Both membranes removed
more than 99.9 percent of bacteria and more than 99 percent of viruses. The ultrafiltration
membranes provided an increased level of protection against the smallest pathogenic organisms
(viruses) due to its smaller pore size. The side-by-side testing showed that the smaller pore size on
the ultrafiltration membrane did not result in higher pressure/energy requirements.
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Reverse Osmosis

Two reverse osmosis configurations, a two-stage configuration and a three-stage configuration, were
tested (shown in Figure B-2). The different configurations were tested to identify any operating
advantages that one configuration may have over the other. The two-stage and three-stage
configurations were tested at both an 80 percent and an 85 percent recovery rate, where recovery
rate refers to the percentage of upstream flow that remains in the downstream flow after the reverse
osmosis step. Existing AWP facilities in California typically operate at an 85 percent recovery rate,
with approximately half of the plants using two-stage configurations and half using three-stage
configurations. The testing showed that both the two-stage and three-stage reverse osmosis
configurations could reliably operate at 85 percent recovery. The three-stage configuration did not
offer the improved system hydraulics that were anticipated.

Figure B - 2: Reverse Osmosis Configurations Tested at the AWP Facility

North City Two Stage RO Train
Tertiary Permeate
Effluent Hydrogen
Peroxide
UV/Advanced Oxidation
Microfiltration [":::]
I \ . North City
Concentrate [ Recycled
+ : to Point Loma Water
Ultrafiltration MF/UF System
Filtrate Three Stage RO Train
Storage Permeate
Tank

>
Concentrate to Point Loma

Water quality testing of the reverse osmosis membranes focused primarily on expected differences
in nitrogen, a nutrient of concern for San Vicente Reservoir. Both reverse osmosis configurations
exhibited similar water quality performance. Specifically, both systems showed similar ability to
remove salts and nitrates and produced purified water that would meet or exceed regulatory
requirements.

The three-stage configuration required eight percent more energy than the two-stage configuration.
Based on operational performance, the two-stage configuration provided the basis for a full-scale
AWP facility layout and cost estimation conducted as part of the Demonstration Project.

Because reverse osmosis uses semi-permeable membranes that only let the smallest molecules pass
through, it requires more pressure and energy than the other treatment processes. Both reverse
osmosis configurations were equipped with energy recovery devices designed to optimize the overall
energy use of the reverse osmosis system. Energy recovery devices are designed to recover energy
between reverse osmosis stages, minimizing energy requirements. Specifically, these devices transfer
pressure (and associated energy to create pressure) from one reverse osmosis stage to another,
thereby reducing the amount of pressure and energy required for each stage. The energy recovery
devices tested for the reverse osmosis process demonstrated that these devices performed
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successfully and resulted in an eight percent overall energy reduction for the two-stage
configuration. The full-scale energy savings with energy recovery devices was assumed to be four to
seven percent.

Concentrate produced by the reverse osmosis system would be discharged to Point L.oma. Ocean
discharges from Point Loma have decreased in recent years, and currently average approximately
150 mgd to 160 mgd. At a recovery rate of 85 percent, a reservoir augmentation project at San
Vicente Reservoir producing 15 mgd (average production) of purified water would generate
approximately 2.6 mgd of concentrate. This would constitute approximately 1.9 percent of the total
Point Loma flow, increasing the TDS of the Point Loma ocean discharge by approximately 100
mg/L — which would not have any insignificant effect.

UV Disinfection and Advanced Oxidation

During the testing period, the UV disinfection and advanced oxidation system, which includes UV
light and hydrogen peroxide, was operated to achieve specific removals of n-nitrosodimethylamine
(NDMA) and 1,4-dioxane. These chemicals are used by CDPH as indicator compounds to assess
the performance of advanced oxidation since both are difficult to remove and the ability of a
process to achieve removal indicates that the process provides a robust barrier to a wide array of
chemicals. Although NDMA concentrations are extremely low in North City recycled water as
compared to other recycled water sources throughout California and nationwide, percent removal
can still provide an indication of advanced oxidation system performance.

Performance results demonstrated that, with an adequate amount of hydrogen peroxide and power
applied to the UV system, sufficient contaminant removal was achieved to meet regulatory
requirements. Because the excellent disinfection capability of UV /advanced oxidation systems has
been well established by other full-scale operations (such as the Orange County GWRS), there was
no need to test this system’s disinfection performance as part of the Demonstration Project.
Specifically, deactivation of 99.9999 percent of viruses has been demonstrated for this process
operating under similar conditions. Throughout the testing petiod, the UV /advanced oxidation
process achieved the target NDMA and 1,4-dioxane removal rates defined by CDPH (CDPH, 2008;
CDPH, 2011).

AWP Facility Findings
Key findings of the AWP Facility include the following.

e The water quality testing and monitoring program at the AWP Facility included more than
9,000 tests at various points in the treatment process and imported water aqueduct for 342
different water quality constituents and microbial parameters. Water quality of the purified
water was compared to regulatory limits, verifying that purified water met all applicable
water quality standards. Further, this comprehensive water quality testing shows that the
purified water is pure, approaching distilled water purity.

e It was demonstrated that continuous and daily monitoring of each water purification process
can assure the integrity of the process and that only the highest quality water is produced.
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City of San Diego Water Purification Demonstration Project

Section C: San Vicente Reservoir Study

and retention in the reservoit.

San Vicente Reservoir Study Findings

e The addition of purified water into San Vicente Reservoir would not affect natural
hydrologic characteristics of the reservoir, seasonal stratification, or mixing. This finding
demonstrates that the addition of purified water would not affect the natural blending

e Blending and retention of purified water in San Vicente Reservoir would constitute a
substantial environmental barrier, sufficient to meet regulatory requirements.

e For all anticipated reservoir operating scenarios and purified water release locations, the
reservoir would dilute the purified water by at least a factor of 200 to one at all times.

e The addition of purified water would not substantially affect water quality in San
Vicente Reservoir. The dam raise and reservoir expansion, which is independent of the
Demonstration Project, will improve overall water quality in the reservoir by reducing
nutrients including nitrogen compounds that cause water quality issues, and the addition
of purified water will not change these improvements. Addition of purified water would
improve some aspects of reservoir water quality, such as reducing salt concentration.

Regulatory agencies require that a substantial environmental buffer, either a groundwater basin or a

surface water reservoir, serve as a receptacle for purified water prior to blending into the drinking

water system. As recommended as part of the Water Reuse Study, San Vicente Reservoir would

provide that environmental buffer if the City were to implement a reservoir augmentation project at

San Vicente Reservoir.

This section describes the San Vicente
Reservoir setting, the regulatory
considerations for reservoir operation, the
reservoir analysis conducted as part of the
Demonstration Project, and the results of
the reservoir modeling.

San Vicente Reservoir: A Key
Component of San Diego’s Water
Supply System

San Vicente Reservoir, located near
Lakeside, was created by a dam built in

- OA u 5 L

The Demonstration Project included an in-depth study of San
Vicente Reservoir.
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1945 that impounds San Vicente Creek. San Vicente Reservoir is owned and operated by the City’s
Public Utilities Department and is predominately used for municipal water supply purposes. The
reservoir stores imported water, collects local runoff from a 75-square-mile watershed, and stores
water transferred from Sutherland Reservoir. San Vicente Reservoir also supports limited
recreational activities including boating, fishing, and water skiing.

Historically, San Vicente R ir h p " .
istoricatly, San VICEnte Reservoll 1as Cross Section of San Vicente Dam Raise
supplied water to the Alvarado Water
Treatment Plant. As part of the Water

Authority’s Emergency Storage Project, - \
San Vicente Dam is being raised, resulting

in an increase in reservoir capacity from
90,000 AF to approximately 247,000 AF. Roised Dam:
The San Vicente Dam Raise Project will be #117 feet
complete by spring 2013, with refill of the
reservoir expected to take three to five Existig Dasc
years, depending on the availability of L8font
imported water. As part of the Emergency
Storage Project, new pipelines have been

Acre-foot: amount of
water used by two typical
households in one year

constructed to allow San Vicente Reservoir
to receive imported water from the

western leg of the regional aqueduct

system. San Vicente Reservoir will
continue to primarily supply the Alvarado Water Treatment Plant through the City’s existing
pipelines. The new conveyances of the Emergency Storage Project will also allow water to be sent to
other water treatment plants serving all of the City and the entire southern two-thirds of the San
Diego region.

San Vicente Reservoir has historically served as an integral component of the City’s water supply
system. These improvements further solidify the role of San Vicente Reservoir in the region’s overall
water supply operation, including the ability for the reservoir to play a role in a potential future
reservoir augmentation project.

Why Consider San Vicente Reservoir for Reservoir Augmentation?

Purified water produced at the City’s AWP Facility has been validated through robust testing as
meeting applicable water quality requirements; however, regulatory agencies would require a
reservoir augmentation project at San Vicente Reservoir to include an environmental buffer capable
of providing adequate retention time and blending of purified water. As described in detail in
Section D, Regulatory Coordination, retention time and blending criteria are part of what is known
as a multiple barrier approach, which is required by regulatory agencies to ensure that adequate
safeguards are in place to protect public health in the event of an unexpected issue with the purified
water.
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San Vicente Reservoir is an ideal feature for reservoir augmentation because, in addition to having
sufficient storage available to accommodate purified water flows throughout the year, it has unique
characteristics that assist in meeting regulatory requirements. Specifically, in addition to providing
significant blending of purified water with other raw water sources, the reservoir’s large capacity and
stratification allow it to retain the purified water for a significant period of time before it is delivered
for final treatment (refer to the stratification inset below for more information).

AWord About Reservoir Stratification

Reservoir stratification—the formation of “layers” of
water within a reservoir—is a natural phenomenon
that occurs in essentially all reservoirs in North
America, including San Vicente Reservoir. Consistent
and predictable stratification has been observed in
more than 20 years of monitoring data collected from
San Vicente Reservoir. During the period of
stratification (approximately 10 months per year),
warm water that is naturally heated by the sun is
contained within the top-most layer of the reservoir Upper, Warmer Layer
(epilimnion), because warmer water is less dense than (Epilimnion)
cooler water. The more dense, cooler water is
contained within the lower layer of the reservoir
(hypolimnion). When stratification occurs, the water
and any dissolved or suspended constituents contained
within the epilimnion do not readily mix with the Lower, Cooler Layer
water and constituents contained within the (Hypolimnion)
hypolimnion.

During winter months, the epilimnion cools in
response to cooler air temperatures. This causes water
temperature in the reservoir to equalize and the
epilimnion and hypolimnion mix, causing the reservoir
tolose its stratification (destratify).

The fully destratified (mixed) condition lasts for a few weeks to a month and typically occurs in
January, February, or March. The natural stratification and mixing of the reservoir is an important
phenomenon, because it determines the extent and timing of mixing and retention provided by the
reservoir.

Characteristics of San Vicente Reservoir that provide adequate retention time and blending features
as required by regulatory agencies are described below.

e Retention time. The amount of time that purified water is retained in the reservoir,
retention time, would provide time needed to monitor the purified water for water quality
purposes—a step necessary to demonstrate that the purified water meets applicable water
quality standards. San Vicente Reservoir’s natural stratification, combined with a purified
water release and withdrawal strategy that takes advantage of reservoir stratification (see
stratification inset for more information), would provide purified water entering the
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reservoir with a substantial amount of retention time prior to withdrawal and final
processing at a drinking water treatment plant and distribution to the City’s drinking water
system. Therefore, San Vicente Reservoir would be capable of providing adequate retention
time as required by regulatory agencies as part of a multiple barrier approach that ensures the
protection of public health.

¢ Blending. In addition to retention, the reservoir would provide significant blending, as a
relatively small flow of purified water would be released into a large reservoir and blended
with other reservoir water supplies prior to withdrawal. Once the San Vicente Reservoir
expansion is complete, the reservoir volume will be 16 times greater than the projected
annual purified water inflow of 15,000 AFY simulated." This means that purified water
would receive significant blending as it travels through the reservoir prior to being
withdrawn and treated at a municipal drinking water treatment plant before flowing to the
City’s distribution system. Therefore, San Vicente Reservoir would be capable of providing
adequate blending as required by regulatory agencies.

Under a reservoir augmentation project at San Vicente Reservoir, the City would augment San
Vicente Reservoir with an annual average of 15 mgd of purified water. There would be seasonal
variation in the amount of purified water produced at the full-scale AWP facility due to variations in
the amount of recycled water available from North City, with winter monthly average inflows nearly
twice as great as those seen in summer months. If the City were to implement a reservoir
augmentation project at San Vicente Reservoir, the reservoir would continue to receive and store
local runoff, water transferred from Sutherland Reservoir, and imported water. These water supplies
would be blended with purified water, which is among the highest quality water available, prior to
being treated at a drinking water treatment plant for delivery to the City’s customers.

A reservoir augmentation project at San Vicente Reservoir would involve releasing purified water
into the upper layer of San Vicente Reservoir. Because the purified water would be warm compared
to the reservoir water and would flow into the reservoir at the surface, it would tend to remain in the
upper layer of the reservoir. San Vicente Reservoir’s outlet structure, located near the San Vicente
Dam, has multiple ports to provide operators with flexibility when withdrawing water from the
reservoir and sending it to a municipal drinking water treatment plant for treatment. Operators
typically withdraw water for drinking water treatment and distribution from the deeper ports, where
water quality is more consistent. Under stratified conditions, in which the upper and lower layers of
the reservoir do not mix, purified water would be prevented from flowing directly to the outlet
structure, providing a substantial retention time. During the relatively short period in which reservoir
stratification would be lost, the reservoir would experience full and complete blending, so that any

415,000 AFY was selected as a representative yield for the purposes of reservoir modeling based on previous
estimates of project yield, including the Water Reuse Study. This production capacity is approximate to the 15
mgd production capacity now assigned to a full-scale project, and reservoir modeling results obtained during
the Demonstration Project are representative of the results expected from a full-scale project.
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purified water that were to flow to the outlet would first undergo extensive blending with reservoir

watetr.

San Vicente Reservoir’s Role in Assuring Public Health Protection

A reservoir augmentation project at San Vicente Reservoir would protect public health by
encompassing multiple barriers to prevent pathogens and chemicals from being introduced into the
drinking water supply. While a full-scale AWP facility would provide substantial barriers, and no
pathogens or chemicals are expected to be present in the purified water entering San Vicente
Reservoir, the reservoir would provide absolute assurance that no target pathogens or chemicals
would enter the drinking water supply. This multiple barrier concept is illustrated in Figure C-1.

Figure C - 1: Pathogen and Chemical Removal by Multiple Barriers
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Modeling San Vicente Reservoir

To evaluate the potential retention and dilution . . .
P What is a Three-Dimensional

provided by San Vicente Reservoir, a three- Hydrodynamic Computer Model?

di ional hydrod i t del of S
imensional hydrodynamic computer model of San “Hydrodynamics” is the movement of

water. The three-dimensional model of

) . . San Vicente Reservoir is a computer-
e Determine the effectiveness of San Vicente | pased model that simulates and predicts

Vicente Reservoir was set up in order to:

Reservoir as an environmental buffer the movement of water in all three
capable of providing blending and retention | directions within the reservoir: up and
down, left to right, and forward and

as required by regulatory agencies
back.

e Fvaluate any hydrodynamic changes, or
changes to movement of water within the reservoir, resulting from introduction of purified
water

e Determine whether addition of purified water to San Vicente Reservoir would affect water

quality within the reservoir

The three-dimensional modeling of San Vicente Reservoir used a pair of coupled computer models:
the Estuary Lake and Coastal Ocean Model [ELCOM] and the Computational Aquatic Ecosystem
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Dynamics Model [CAEDYM]. These models were originally developed at the University of
Western Australia. An expert team applied the models for use on the Limnology and Reservoir
Detention Study of San Vicente Reservoir. The expert team has experience with similar modeling
efforts for LLake Mead in Nevada and for Los Vaqueros Reservoir, Lake Perris, Lake Hodges, and
Olivenhain Reservoir in California, plus three previous modeling projects for San Vicente Reservoir.

The computer model was set up, calibrated, and validated using real-world data collected through
the Demonstration Project and previous efforts. San Vicente Reservoir modeling initially began in
the 1990s when two tracer studies were conducted to establish the reservoir’s retention and blending
characteristics. During these tracer studies, an inert material (referred to as a tracer) was released into
the reservoir, and its movement was monitored to simulate how water particles move and travel
throughout San Vicente Reservoir. The three-dimensional hydrodynamic modeling was validated
with data from the tracer studies to determine how well the model analyzed known conditions of
San Vicente Reservoir. Three-dimensional hydrodynamic modeling was conducted for a variety of
reservoir operation conditions and climatic cycles, including wet years, droughts, varying inflows and
outflows, and other factors. By comparing data collected during the tracer studies to model
predictions, the model was refined to accurately predict the movement of water through the
reservoir.

The model was used to focus on hydrodynamic characteristics such as retention time and blending,
but included a water quality component, or subroutine. The hydrodynamic modeling analysis
consisted of the following steps:

e Prepare a three-dimensional hydrodynamic model to simulate conditions in the old (90,000
AF-capacity) San Vicente Reservoir

e Use extensive historical reservoir water quality data and results from two tracer studies
conducted in the late 1990s to calibrate and verify the accuracy of the three-dimensional
hydrodynamic model

e Adjust the model to represent the expanded (247,000 AF-capacity) San Vicente Reservoir

e Conduct additional modeling to:

o Assess the impact of adding purified water on the movement of water in the
reservoir, including any potential implications on the formation and duration of the
stratified layers

o Assess the retention time and blending of purified water at various times of the year

o Assess the impact of alternative purified water release locations on each of the above

The water quality component of the model was designed to simulate the potential effects of purified
water on water quality in San Vicente Reservoir, specifically focusing on algae growth in the
reservoir (Flow Science, 2010, Flow Science, 2012a, Flow Science, 2012b). Algal growth is the most
important water quality factor affecting the use of the reservoir as a potable water supply, and also
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the most important water quality consideration for recreational uses. The water quality modeling
analysis consisted of the following steps:

e Apply a water quality component to the three-dimensional hydrodynamic model

e Calibrate and verify the accuracy of the water quality component of the model using
extensive historic reservoir water quality data

e Conduct model scenarios to compare water quality for three cases: 1) historic reservoir
(90,000 AF), 2) expanded reservoir (247,000 AF), and 3) expanded reservoir with purified
water added, compare physical parameters such as temperature and clarity, and nutrients for
each case

Another key consideration in the reservoir modeling was the location where purified water would
enter San Vicente Reservoir. The modeling effort involved testing four different potential locations
to determine if the location of purified water entering the reservoir had an impact on water quality,
retention, or blending. Figure C-2 illustrates these locations.

Figure C - 2: Potential Purified Water Inlet Locations
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For the San Vicente Reservoir Study, Flow Science performed 18 separate runs of the three-
dimensional hydrodynamic model. From these model runs, the project team—with input from the
IAP-selected eight modeling scenarios for further assessment and analysis. Table C-1 summarizes
the eight modeling scenarios. These modeling scenarios were selected because they represent the full
range of purified water inlet locations and operational conditions that a reservoir augmentation
project at San Vicente Reservoir could encounter. As such, the modeling effort captured the
expected result of adding purified water to San Vicente Reservoir under all anticipated operating
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conditions. This modeling approach was a necessary step in the Demonstration Project to validate
that San Vicente Reservoir will be able to meet regulatory requirements for retention time and
blending under all conditions.

Table C- 1: Summary of Model Scenarios Completed

Model

Scenario Operating Scenario Simulated

1 Base Case — Design Inlet Location: reservoir under median expected storage and
normal expected operations. Initial reservoir volume was 155,000 AF. Annual flow rates
for Aqueduct inflow, runoff, purified water inflow, and dam withdrawal were 3,000,
4,500, 15,000, and 19,000 AFY, respectively. There were no water transfers from
Sutherland Reservoir into San Vicente Reservoir. Purified water inlet was simulated at
the Design Inlet Location, shown on Figure C-2.

2 Base Case — Existing Aqueduct Inlet Location: reservoir under median expected
storage and normal expected operations. Initial reservoir volume was 155,000 AF.
Annual flow rates for Aqueduct inflow, runoff, purified water inflow, and dam
withdrawal were 3,000, 4,500, 15,000, and 19,000 AFY, respectively. There were no
water transfers from Sutherland Resetrvoir into San Vicente Reservoir. Purified water
inlet was simulated at the Existing Aqueduct Inlet Location, shown on Figure C-2.

3 Base Case — New Aqueduct Inlet Location: reservoir under median expected storage
and normal expected operations. Initial reservoir volume was 155,000 AF. Annual flow
rates for Aqueduct inflow, runoff, purified water inflow, and dam withdrawal were
3,000, 4,500, 15,000, and 19,000 AFY, respectively. There were no water transfers from
Sutherland Reservoir into San Vicente Reservoir. Purified water inlet was simulated at
the New Aqueduct Inlet Location, shown on Figure C-2.

4 Base Case — Barona Arm Inlet Location: reservoir under median expected storage
and normal expected operations. Initial reservoir volume was 155,000 AF. Annual flow
rates for Aqueduct inflow, runoff, purified water inflow, and dam withdrawal were
3,000, 4,500, 15,000, and 19,000 AFY, respectively. There were no water transfers from
Suthetland Reservoir into San Vicente Reservoir. Purified water inlet was simulated at
the Existing Barona Arm Inlet Location, shown on Figure C-2.

5 No Purified Water Additions: similar to Base Case, except there are no purified water
additions and an equal reduction in reservoir outflow. Initial reservoir volume was
155,000 AF. Annual flow rates for Aqueduct inflow, runoff, and dam withdrawal were
3,000, 4,500, and 4,000 AFY, respectively. There were no water transfers from
Sutherland Reservoir into San Vicente Reservoir.

6 Extended Drought — Design Location: hypothetical two-year drought where a large
and constant volume of water is withdrawn monthly from the reservoir without
importing additional water to refill the reservoir. Initial reservoir volume was 155,000
AF. Annual flow rates for Aqueduct inflow, runoff, purified water inflow, and dam
withdrawal were 3,000, 4,500, 15,000, and 48,000 AFY, respectively. There were no
water transfers from Sutherland Resetrvoir into San Vicente Reservoit. The volume of
water stored in San Vicente Reservoir at the end of the simulation period was about
100,000 AF. Purified water inlet was simulated at the Design Inlet Location, shown on
Figure C-2.

7 Extended Drought — New Aqueduct Inlet Location: hypothetical two-year drought
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Model

Scenario

Operating Scenario Simulated

where a large and constant volume of water is withdrawn monthly from the reservoir
without importing additional water to refill the reservoir. Initial reservoir volume was
155,000 AF. Annual flow rates for Aqueduct inflow, runoff, purified water inflow, and
dam withdrawal were 3,000, 4,500, 15,000, and 48,000 AFY, respectively. There were no
water transfers from Sutherland Reservoir into San Vicente Reservoir. The volume of
water stored in San Vicente Reservoir at the end of the simulation period was about
100,000 AF. Purified water inlet was simulated at the New Aqueduct Inlet Location,
shown on Figure C-2.

Emergency Drawdown: simulates a situation in which 66,000 AF of water is
withdrawn from the reservoir in January and February of Year 2 and the reservoir is then
refilled by adding 66,000 AF of water from the Aqueduct between March and July of

Year 2. The rest of the flow rates are the same as the Base Case. Initial reservoir volume

was 200,000 AF.

The reservoir model was set up in conjunction with regulatory entities including the Regional Board

and CDPH, whose feedback was important to this process due to regulatory requirements for

blending, retention, and water quality conditions. Model development and validation were also

reviewed by the IAP. A dedicated subcommittee of the IAP was convened to review the model and

associated data, and to provide comments to the City’s reservoir modeling team throughout the

reservoir modeling process. The IAP concluded that the model provides “an effective and robust

tool” for assessing the effects of purified water on San Vicente Reservoir (NWRI 2010).

“The Subcommittee (IAP Subcommittee for the San Vicente
Reservoir Study) believes that the modeling is sufficiently
predictive for purposes of evaluating the input of advanced
treated recycled water (purified water).”

Findings and Recommendations of the Limnology and
Reservoir Subcommittee (NWRI 2010)
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San Vicente Reservoir Study Findings

Key findings of the San Vicente Reservoir modeling effort are:

e The addition of purified
water into San Vicente
Reservoir would not
affect natural hydrologic
characteristics of the

reservoir, seasonal

¢ Barona Arm

Toll Road Arm

stratification, or mixing.
This finding
demonstrates that the
addltlon Of purlﬁed San Vicente Reservoir

water WOuld not affect Water Quality Model 3D Grid
the natural blending and The three-dimensional hydrodynamic model allowed the City to simulate potential
effects of purified water on San Vicente Reservoir.

retention in the
reservoir.

e Blending and retention of purified water in San Vicente Reservoir would constitute a
substantial environmental barrier, sufficient to meet regulatory requirements.

e For all anticipated reservoir operating scenarios and purified water release locations, the
reservoir would dilute the purified water by at least a factor of 200 to one at all times.

e Asdiscussed in Section B: Advanced Water Purification Facility, the purified water produced
at the AWP Facility was found to be very pure, approaching distilled water purity. The
addition of purified water would not affect any aspect of water quality in San Vicente
Reservoir. The dam raise and reservoir expansion, which is independent of the
Demonstration Project, will improve overall water quality in the reservoir by reducing
nutrients including nitrogen compounds that can stimulate algae growth and cause water
quality issues, and the addition of purified water will not change these improvements.
Addition of purified water would improve some aspects of reservoir water quality, such as
reducing salt concentration.
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City of San Diego Water Purification Demonstration Project

Section D: Regulatory Coordination

Regulatory Coordination - Key Findings

e The combination of advanced water purification technology and San Vicente Reservoir
conditions provide public health and environmental safeguards that make reservoir
augmentation feasible from a regulatory perspective.

e Regulatory acceptance of the City’s Demonstration Project was validated through a
Concept Approval letter from the California Department of Public Health and a
Resolution of Support and a letter confirming acceptability of the proposed regulatory
pathway from the San Diego Regional Water Quality Control Board.

Prior to implementation, a reservoir augmentation project at San Vicente Reservoir would require
approval by CDPH and the Regional Board. Neither CDPH nor the Regional Board has specific

regulations in place for projects using
purified water for reservoir augmentation,
making the process for securing regulatory
approval a challenge. A key objective of the
Demonstration Project was to work closely
with the regulatory agencies to identify
appropriate requirements for a reservoir
augmentation project at San Vicente
Reservoir, and to determine whether a full-
scale project incorporating water purification
technologies and San Vicente Reservoir
could meet these requirements.

This section describes regulatory conditions,
including key considerations for each
regulatory agency, the process used to
identify regulatory requirements for a
reservoir augmentation project at San
Vicente Reservoir, and an assessment of the
feasibility of a reservoir augmentation
project at San Vicente Reservoir.

Although reservoir augmentation at San Vicente
Reservoir would use the same water purification
processes as the Orange County GWRS, its
regulatory pathway is less established. CDPH has
established  guidelines for  groundwater
augmentation projects such as the Orange County
GWRS, but permits reservoir augmentation
projects on a case-by-case basis.
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Regulatory Conditions

Projects in California that employ water purification processes are regulated by both CDPH and the
State Board (administered by the local Regional Boards). To date, seven projects involving
groundwater replenishment with purified water have been permitted in California, but no reservoir
augmentation projects with purified water have been permitted or are operational statewide.
Reservoir augmentation is practiced in other parts of the United States. For example, since 1978 the
Upper Occoquan Service Authority has added recycled water into a stream above Occoquan
Reservoir that supplies a drinking water treatment plant in Fairfax County, Virginia. The following
sections discuss specific regulatory requirements for a reservoir augmentation project at San Vicente
Reservoir.

Protecting Public Health: California Department of Public Health

CDPH is responsible for developing and administering regulations to protect public health in
California, including permitting public water supply projects. Because the City’s reservoir
augmentation project at San Vicente Reservoir would include augmentation of drinking water
supplies, this project would require approval from CDPH (in the form of a permit) in order to
operate.

State legislation passed in 2010 requires CDPH to finalize regulations by December 31, 2013 for
projects using water purification for groundwater replenishment such as the Orange County GWRS.
That same legislation requires CDPH to adopt regulations for reservoir augmentation projects by
December 31, 2016. In advance of adopting regulations, CDPH can approve reservoir augmentation
projects such as the City’s potential reservoir augmentation project at San Vicente Reservoir on a
case-by-case basis.

In order to ensure that public health is protected, CDPH requires that projects involving purified
water incorporate a multiple barrier strategy. A multiple barrier strategy protects public health by
incorporating safeguards into the process, which ensure that a failure or error at any given treatment
step would not compromise public health. The public health safeguards that would be implemented
in a reservoir augmentation project at San Vicente Reservoir are presented in Figure D-1, and
described further in the following paragraphs.

Figure D - 1: Public Health Safeguards of the Potential Reservoir Augmentation Project at
San Vicente Reservoir
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Enhanced Source Control. The first step in the multiple barrier strategy for water purification is
enhanced source control in the wastewater collection system, which refers to the prevention of
contaminants from entering the wastewater stream. The City already operates a robust source
control program focusing on controlling contaminants in industrial discharges upstream of North
City (refer to Section F for more information). A reservoir augmentation project at San Vicente
Reservoir would likely require the City to enhance that program by addressing commercial and
residential discharges and focusing on preventing chemicals with potential public health implications
from entering the collection system. Strategies to achieve this could include developing a Chemical
Inventory Program and GIS Tracking System, implementing a Pollutant Prioritization Program, and
performing an annual Local Limits Evaluation, as described in Section F.

Tertiary Treatment. This step would involve some or all of the processes that are already in place
at North City to treat wastewater in accordance with Title 22 of the California Code of Regulations.
Tertiary treatment produces what is commonly referred to as recycled water, suitable for irrigation
and industrial purposes.

Advanced Water Purification Technology. CDPH requires that advanced water purification
technology be incorporated into projects that augment the existing wastewater and recycled water
treatment steps. Advanced water purification provides additional barriers to potential pathogens and
chemical contaminants such as CECs. Advanced water purification technology produces purified
water, which refers to recycled water that has been further purified so that it may be released into a
groundwater basin or surface water reservoir that supplies water to a drinking water treatment plant
(refer to Section B, Advanced Water Purification Facility for more information). A full-scale AWP
facility associated with a reservoir augmentation project at San Vicente Reservoir would be located at
North City.

Pipeline System Conveyance. Moving purified water from the advanced water purification facility,
which would be located at North City, to the San Vicente Reservoir would require construction of a
22-mile extension to the City’s existing recycled water system. At peak production capacity, it would
take purified water at least 10 hours to travel to San Vicente Reservoir. In the unlikely event of a
purification technology malfunction, this travel time would provide an opportunity to capture and
divert purified water before it reached San Vicente Reservoir.

San Vicente Reservoir (Environmental Buffer). San Vicente Reservoir would serve as an
“environmental buffer,” or a natural water barrier that provides blending of purified water with
other sources. San Vicente Reservoir would also provide substantial retention, meaning that it would
retain purified water for an extended period of time prior to it entering the drinking water treatment
plant. This would enable agencies to respond, should an unexpected problem occur in the upstream
treatment processes (refer to Section C, San Vicente Reservoir Study for more information). CDPH
requires that projects using water purification processes include an environmental buffer.

Drinking Water Treatment Plant. Purified water that is blended with other water sources in San
Vicente Reservoir would be considered raw water, not yet suitable for drinking. Following retention
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in the reservoir, purified water would receive additional treatment at a drinking water treatment plant
prior to public consumption. This would further protect public health by providing an additional
barrier to potential pathogens or chemical contaminants. If the City were to implement a reservoir
augmentation project at San Vicente Reservoir, this raw water would be treated at the Alvarado
Water Treatment Plant or another municipal drinking water treatment plant.

Process Performance and Water Quality Monitoring. CDPH requires that a comprehensive and
robust combination of water purification process performance monitoring, and monitoring of the
purified water quality, be conducted to assure that all of the safeguards built into projects using
water purification continuously function as planned.

CDPH would establish requirements for the City’s potential reservoir augmentation project at San
Vicente Reservoir through two permitting mechanisms.

e Water Supply Permit: The CDPH Water Supply Permit governing the existing drinking
water system would need to be amended to include the additional source water (purified
water) along with operating and water quality conditions specific to this new source.

e National Pollutant Discharge Elimination System Permit: CDPH would provide
specific operating and water quality conditions to the Regional Board for inclusion in the
NPDES permit discussed in the Regional Board section below.

Together, these operating permits would govern the advanced water purification technologies,
operating features, resultant purified water quality requirements, and reservoir operating features
providing redundant and reliable public health protections. Ultimately, a reservoir augmentation
project at San Vicente Reservoir would need to meet not only drinking water quality standards
applicable to all drinking water systems, but additional water quality standards intended to protect
the health of aquatic organisms that may be present in the reservoir. Because some aquatic
organisms may be more sensitive to certain water quality constituents than humans, some water
purification standards are more stringent than conventional drinking water requirements.

Protecting Environmental Health: Regional Water Quality Control Board

The Regional Board is responsible for developing and enforcing water quality objectives for surface
water and groundwater bodies within the San Diego region. Since the City’s potential reservoir
augmentation project at San Vicente

Reservoir would involve releasing <N
‘' CALIFORNIA ENVIRONMENTAL PROTECTION AGENCY

purified water into San Vicente SAN DIEGO REGIONAL WATER QUALITY CONTROL BOARD
Reservoir (the required environmental

buffer), the project would fall under
the jurisdiction of the Regional Board.

The Regional Board is responsible for enforcing water quality objectives in the San
Diego Region.

The Regional Board’s existing regulatory framework is designed to manage the discharge of waste to
the environment. Water purification technology has been demonstrated to remove “wastes” from
recycled water, and statewide legislation (Assembly Bill 2398) was introduced in 2012 to remove
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purified water from the purview of the Regional Board to reflect the position that purified water
should not be considered waste due to its exceptional quality. This omnibus legislation has since
been tabled, but a stakeholder group is continuing this discussion with the ultimate goal of removing
purified water from Regional Board purview. In the meantime, a reservoir augmentation project at
San Vicente Reservoir would need to abide by the Regional Board’s regulatory framework.

Because groundwater replenishment projects release purified water to groundwater as opposed to
surface water, these projects typically require only a WDR permit issued by the Regional Board. The
City’s reservoir augmentation project at San Vicente Reservoir would involve releasing purified
water to a surface water body and would, therefore, require a full NPDES permit, which is more
involved than a WDR and includes EPA approval. An NPDES permit for the City’s potential
reservoir augmentation project at San Vicente Reservoir would place limitations on the purified
water released to San Vicente Reservoir in accordance with the Basin Plan, which is the primary
source of water quality standards for San Vicente Reservoir. These water quality standards are based
on specific uses designated for San Vicente Reservoir. The Regional Board also regulates surface
water bodies via the California Toxics Rule, which establishes water quality criteria for 126 priority
pollutants. Together, Basin Plan standards and California Toxics Rule criteria provide a
comprehensive set of water quality standards designed to protect the integrity and purpose of San
Vicente Reservoir.

Regulatory Coordination Activities

The City began working closely with both CDPH and the Regional Board regarding potential
reservoir augmentation at San Vicente Reservoir long before the start of the Demonstration Project.
The City’s Water Repurification Project, initiated in 1994 and formally stopped in 1999, included a
regulatory coordination effort that culminated in the conceptual approval of reservoir augmentation
at San Vicente Reservoir. New state policies and water quality concerns that emerged following that
Water Repurification effort prompted the City to initiate new discussions with CDPH and the
Regional Board during the Water Reuse Study. The City first met with both the Regional Board and
CDPH in 2004-2005 during development of the Water Reuse Study. The City then met with CDPH
in December 2007 to receive an update on the potential regulatory framework for reservoir
augmentation at San Vicente Reservoir. Two things were concluded from that meeting:

e The City would need to demonstrate the performance of water purification technologies that
would be used in reservoir augmentation at San Vicente Reservoir

e An IAP would need to be formed to oversee technical studies and review the findings as
required by CDPH to form the basis for concept approval of a reservoir augmentation
project at San Vicente Reservoir

Based on initial CDPH input, the City formulated a preliminary plan for the Demonstration Project,
and met again with CDPH in March 2008 to present a proposed work plan for the Demonstration
Project. The objective of this meeting was to clarify Demonstration Project objectives and obtain
input on the City’s proposed Demonstration Project work plan that formed the basis for the project
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scope and costs that develop the rate case. The City also coordinated with the County of San Diego
Department of Environmental Health (DEH) at the request of CDPH; County DEH was invited to
all meetings held with the IAP.

Preliminary conversations were also held with the Regional Board. After an initial meeting with
Regional Board staff in 2008 to introduce the Demonstration Project concept, subsequent meetings
of the IAP and its subcommittees included both regulatory agencies. Table D-1 summarizes the IAP
meetings held in support of the Demonstration Project.

Based on initial meetings with CDPH and the Regional Board, a plan to achieve regulatory
conceptual approval was developed. This plan provided the framework for regulatory activities that
would ultimately lead to preliminary regulatory approval for a reservoir augmentation project at San
Vicente Reservoir. This plan identified key
technical topics that would need to be addressed
and a schedule of regulatory and IAP meetings
to address these topics. Topical IAP
subcommittees and working groups were
convened to support the amount and complexity
of technical considerations to be addressed and
provide input on specific work products for the
Demonstration Project.

The regulatory plan was structured around the
following regulatory objectives:

1. Validate the ability of the AWP Facility The Independent Advisory Panel validated results and
to produce purified water meeting all conclusions of the Demonstration Project.

regulatory requirements

2. Demonstrate the ability of San Vicente Reservoir to provide a substantial environmental

buffer year-round

3. Validate that the addition of purified water would protect San Vicente Reservoir water
quality

Technical activities and regulatory and IAP subcommittee meetings were held throughout the
Demonstration Project consistent with the regulatory implementation plan. The timing of specific
Demonstration Project activities necessary to achieve the regulatory objectives is presented in Table
D-1 through D-5.
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Table D - 1: Summary of IAP Meetings

' Meeting
No. Date Topic

1 May 11-12, 2009 | Introductory meeting for the full IAP to discuss the Demonstration
Project Scope

2 March 29-30, Limnology (reservoir-related) Subcommittee Meeting No. 1 to

2010 discuss set-up and calibration of the San Vicente Reservoir Model'

3 September 2, Limnology Working Group Meeting No. 1 to specify and discuss

2010 details pertaining to the San Vicente Reservoir Model®

4 October 21,2010 | AWP Facility Subcommittee Meeting No. 1 to discuss the draft
Testing and Monitoring Plan’

5 March 17, 2011 Limnology Working Group Meeting No. 2 to review San Vicente
Reservoir modeling scenarios, determine potential “worst case
scenarios,” and discuss pathogen removal®

6 June 6-7, 2011 Second meeting of the full IAP to update the group on the
Limnology Subcommittee, Limnology Working Group, and AWP
Facility Subcommittee activities, and tour the AWP Facility

7 December 6, Limnology Subcommittee Meeting No. 2 to review and receive

2011 comments on the draft San Vicente Reservoir modeling study, and
receive input on proposed reservoir public health-related regulatory
conditions’

8 December 19, AWP Facility Subcommittee Meeting No. 2 to review AWP Facility

2011 operational and water quality data’

9 March 9-21, 2012 | Conference calls to review and discuss Draft CDPH Proposal4

10 March 13, 2012 Limnology Subcommittee Meeting No. 3 to review the San Vicente
Reservoir Water Quality Report'

1 November 15-16, | Third meeting of the full IAP to review and comment on the draft

2012 Demonstration Project Report, Quarterly Testing Report No. 4, and
AWP Facility Study Report (CDM Smith and MWH 2013b)
Footnotes:

1. The Limnology Subcommittee was comprised of four IAP members focused on the Limnology Study.

2. The Limnology Working Group was comprised of two IAP members and project staff specifically
assigned to vetting the details of the reservoir study.

3. The AWP Facility Subcommittee was comprised of four IAP members focused on the operation and
results of the AWP Facility.

4. An ad-hoc subcommittee provided review and comment via a series of conference calls in lieu of
face-to-face meetings.
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Objective 1: 1V alidate the ability of the AWP Facility to produce purified water meeting all regulatory

: 5
requirermnents .

A series of actions were taken between October 2010 and December 2012 to assist in validating the
ability of the AWP Facility to produce purified water meeting regulatory requirements. Construction
of the AWP Facility began in September 2010 and ran through June 2011. During construction, a
detailed Testing and Monitoring Plan was developed and revised in coordination with the IAP prior
to being submitted to CDPH for approval. Following CDPH approval and completion of AWP
Facility construction, the Testing and Monitoring Plan was implemented. The monitoring results
were summarized in a Draft AWP Facility Report, which was reviewed with the IAP prior to being
submitted to CDPH. Together, these actions have demonstrated that the AWP Facility produces
purified water meeting all regulatory requirements. CDPH issued concept approval for the project in
September 2012. CDPH’s Concept Approval Letter is included as Appendix B to this report. Table
D-2 provides an overview of the timeline of each action implemented in support of Objective 1.

Table D - 2: Timeline of Activities Completed in Support of Objective 1

Procure and Fabricate AWP Facility equipment October 2010
Prepare Testing and Monitoring Plan September 2010
Conduct IAP AWP Facility Subcommittee meeting No. 1 October 2010
Submit Testing and Monitoring Plan for CDPH approval December 2010
Perform AWP Facility Testing August 2011 — July
2012
Conduct IAP AWP Facility Subcommittee meeting No. 2 December 2011
Submit Concept Proposal for Full-Scale Reservoir Augmentation March 2012
Project at San Vicente Reservoir to COPH
CDPH issues Concept Approval for Full-Scale Reservoir Augmentation September 2012
Project at San Vicente Reservoir to CDPH
Submit Draft AWP Facility Report for IAP review October 2012
Submit AWP Facility Draft Quarterly Testing Report No. 4 to CDPH October 2012

5 For specific information regarding the AWP Facility, please refer to Section B of this report.
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Objective 2: Demonstrate ability of San Vicente Reservoir to maintain a substantial environmental buffer year-

round.’

Demonstrating that San Vicente Reservoir maintains a substantial environmental barrier involves
providing evidence that purified water is either held in the reservoir for an acceptable period of time

ot substantially blended year-round.

Between late 2009 and December 2011, activities were undertaken to demonstrate that San Vicente
Reservoir provides a substantial environmental buffer year-round. As described in Section C: San
Vicente Reservoir Study, a three-dimensional hydrodynamic computer model was used to
demonstrate that purified water would either be held in the reservoir for a period of time acceptable
to regulatory agencies or substantially diluted year-round. The model was then reviewed with the
IAP to ensure that it would provide an accurate representation of how purified water would move
through the expanded reservoir.

Once the computer model was set up and validated by the IAP, modeling was performed to
simulate the range of potential conditions for introducing purified water into San Vicente Reservoir
under a reservoir augmentation project. A Limnology Working Group was convened to review these
initial modeling results and recommend additional model scenarios. The Limnology Working Group
was comprised of IAP members specifically assigned to vetting the details of all the reservoir work.

Additional modeling was performed to assess the worst-case conditions in San Vicente Reservoir to
demonstrate that, even under these worst-case conditions, the reservoir would provide a substantial
environmental buffer. Based on the modeling results, preliminary regulatory metrics for the reservoir
were proposed. The results of the modeling efforts were summarized in a Reservoir Study
(“Retention and Mixing Report”), which was reviewed with the IAP prior to being submitted to
CDPH for consideration. Table D-3 provides an overview of the timeline of each action
implemented in support of Objective 2.

The regulatory activities noted above focused primarily on CDPH requirements, because the
environmental buffer regulatory standard is required by CDPH. In addition to these activities, the
City has worked with Regional Board staff throughout the Demonstration Project, including holding
project-specific meetings at the Regional Board office and inviting Regional Board staff to attend
IAP meetings.

6 For specific information regarding the San Vicente Reservoir Study and the San Vicente Reservoir Model,
please refer to Section C of this report.
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Table D - 3: Timeline of Activities Completed in Support of Objective 2

Create a three-dimensional hydrodynamic computer model (San Vicente Late 2009
Reservoir Model)

Validate the San Vicente Reservoir Model using 1997 tracer study results Late 2009
Adjust the San Vicente Reservoir Model to consider components of the Early 2010

expanded San Vicente Reservoir

Conduct IAP Limnology Subcommittee Meeting No. 1 to validate model March 2010
calibration and applicability

Finalize Reservoir Study - Model Development Report (San Vicente June 2010
Reservoir Model development, validation, scalability)

Perform initial modeling June-October 2010

Conduct Limnology Working Group Meeting No. 1 to review initial model September 2010
scenario results and recommend additional model scenarios

Prepare and Submit draft San Vicente Reservoir Pathogen Removal Issues November 2010-
Paper February 2011
Conduct IAP Subcommittee Meeting No. 2 to assess initial modeling results March 2011

and pathogen removal capacity of San Vicente Reservoir

Assess worse-case San Vicente Reservoir retention scenario using results of April-June 2011
second set of San Vicente Reservoir three-dimensional modeling results

Prepare preliminary reservoir regulatory metrics August—September
2011

Prepare Reservoir Study —Retention and Mixing Report August-October
2011

Submit Reservoir Study — Retention and Mixing Report November 2011

Conduct IAP Subcommittee Meeting No. 3 to review Retention and Mixing December 2011
Report and preliminary reservoir regulatory metrics

Submit Proposal to Augment San Vicente Reservoir with Purified Recycled March 2012
Water

Receive Concept Approval for San Vicente Reservoir Augmentation Project ~ September 2012
from CDPH

Objective 3: Demonstrate protection of San Vicente Reservoir water quality (specifically focusing on nutrients).

Demonstrating that San Vicente Reservoir water quality would not be adversely impacted by a
reservoir augmentation project at San Vicente Reservoir involved updating the computer model as
described under Objective 2 to include a water quality component, or subroutine, so that the effects
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of purified water on reservoir water quality could be simulated. After meeting with the Regional
Board, modeling was performed to demonstrate the negligible effect that adding purified water
would have on San Vicente Reservoir water quality. Once the results of the modeling scenarios were
presented to the Regional Board, the Regional Board adopted a resolution supporting the City’s
potential reservoir augmentation project at San

Vicente Reservoir.

The Testing and Monitoring Plan for the AWP
Facility was implemented during the period from
August 2011 through July 2012. This involved
collecting water quality data including parameters
of interest to both CDPH and the Regional Board.
These data were assessed to determine whether
the quality of purified water produced at the AWP
Facility would be suitable to meet Regional Board

The modeling effort assessed potential effects of purified

water on nitrogen loading into San 1 icente Reservoir.

water quality standards, which — in some cases —
are more stringent than CDPH standards. Because
nutrient levels in purified water would be slightly higher than potentially required by the Basin Plan,
additional model scenarios were performed to simulate the effects of adding purified water on

nutrient loading to the reservoir.

Results of these simulations were summarized in a Reservoir Study - Water Quality Report, which
was submitted to the IAP and the Regional Board. Nutrient loading was determined to be one area
in which additional work would need to be completed to clarify regulatory requirements for a
potential full-scale AWP facility. The City met with the Regional Board to discuss the results of the
water quality evaluation and outline an approach for achieving regulatory compliance. This approach
was summarized in a Proposed Regional Board Compliance Approach, which was submitted to the
Regional Board for consideration. Table D-4 provides an overview of the timeline of each action
implemented in support of Objective 3.

As described above, the City prepared submittals to both CDPH and the Regional Board to
conclude the Demonstration Project regulatory coordination activities and elicit regulatory response.
These submittals presented the regulatory framework for a potential reservoir augmentation project
at San Vicente Reservoir as understood by the City. More detail on these submittals and the
regulatory response is presented in the following sections.
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Table D - 4: Timeline of Activities Completed in Support of Objective 3

Activity Date

Meet with Regional Board to introduce the potential San Vicente October 2008
Reservoir Augmentation Project

Rerun initial San Vicente Reservoir model with water quality September 2011
component

Make presentation to Regional Board on Reservoir Augmentation October 2011

Project at San Vicente Reservoir and Regional Board adopts resolution
supporting the City’s potential reservoir augmentation project at San
Vicente Reservoir

Assess AWP Facility monitoring data regarding Regional Board December 2011 —
requirements February 2012
Perform additional model scenarios to assess addition of purified November — December
water and reservoir expansion on nutrient loading 2011
Prepare Reservoir Study — Water Quality Report January — February 2012
Submit Reservoir Study — Water Quality Report to Regional Board March 2012
Conduct IAP Limnology Subcommittee meeting No. 3 March 2012
Meet with Regional Board to discuss San Vicente Reservoir 303(d)

. . . June 2012
Listing and associated nutrient regulatory approach
Prepare Proposed Regional Board Compliance Approach June-August 2012
%l(l)t;rrl(lilt Proposed Regional Board Compliance Approach to Regional August 2012

CDPH Regulatory Acceptability

CDPH has the authority to approve reservoir augmentation projects on a case-by-case basis. One
goal of the Demonstration Project was to receive concept approval from CDPH for a potential
reservoir augmentation project at San Vicente Reservoir. The City submitted a proposal to CDPH in
March 2012 that presented specific public health protections provided by a reservoir augmentation
project at San Vicente Reservoir and summarized technical study results obtained throughout the
Demonstration Project and validated by an IAP. The City’s proposal, provided in Appendix A,
articulated how a reservoir augmentation project at San Vicente Reservoir would provide a multiple
barrier approach fundamental to public health protection by incorporating the following elements:

e Enhanced source control to prevent potential contaminants from entering the wastewater
stream

e Pathogenic microorganism control through implementation of recycled water treatment and
advanced water purification processes

e Control of nutrients including nitrogen compounds through implementation of advanced
water purification processes

e Monitoring for regulated contaminants, additional chemicals, and other contaminants

e TOC control, achieved through implementation of an advanced water purification process
and a monitoring plan focused on removal of these constituents
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e Reliability and redundancy to meet regulatory requirements and prevent purified water from
entering San Vicente Reservoir if necessary

e Monitoring and response plan designed to detect any unexpected operational issues at the
AWP facility or source water contamination before the purified water reaches the reservoir

Based on the multiple barrier approach outlined in the City’s proposal, CDPH issued a Concept
Approval Letter to the City in September 2012, in which CDPH approved of the reservoir
augmentation at San Vicente Reservoir concept proposed by the City (Appendix B).

Based on the body of technical work completed as part of the Demonstration Project and the
successful operation of similar projects elsewhere in California, the program elements listed below
were suggested to be implemented as part of the CDPH regulatory framework for the City’s
potential reservoir augmentation project at San Vicente Reservoir.

Table D - 5: Potential Reservoir Augmentation Project at San Vicente Reservoir Regulatory
Program Elements - CDPH

Control Point: Prior to Entering the Wastewater Collection System

e Establish enhanced source control program for the North City service area to prevent target
contaminants from entering the wastewater stream.

Control Point: North City Water Reclamation Plant (source of recycled water for advanced water
purification)

e Implement flow equalization to deliver a constant flow of recycled water from North City to the AWP
Facility, simplifying process operation.

e Achieve full nitrification in the secondary aeration process to assist in reducing the amount of nitrogen
in recycled water produced at North City.

e Operate with no return flows from biosolids processes (biosolids from North City are processed off-
site) to produce the highest quality recycled water.

o Use tertlary—ﬁltered water from North Clty as the source water for the AWP Facility.

e Treat the entire amount of water sent to the AWP Facility with membrane filtration and reverse
osmosis meeting applicable CDPH specifications and performance measures to ensure the best quality
of purified water possible.

e Treat the entire amount of water sent to the AWP Facility with advanced oxidation meeting applicable
CDPH specifications and performance measures to ensure the best quality of purified water possible.

e Implement a Critical Control Point Monitoring Plan that includes surrogate indicators recommended
by the industry at time of implementation. Surrogate indicators allow the City to quickly and easily
detect any unexpected treatment process interruptions so that they may be addressed right away.

e Maintain a certified operator on-site at all times (24 hours/day) to ensutre proper facility operation and
oversight.

July 2013 63



Control Point: San Vicente Reservoir ‘

e Maintain an adequate combination of retention time and blending in the reservoir at all times to meet
regulatory requirements and provide a barrier to potential pathogens.

e Locate the purified water inlet (where purified water enters the reservoir) and the reservoir outlet
(where water leaves San Vicente Reservoir) such that purified water moves along a lengthy path from
the inlet to the outlet, increasing the time that the water is held in the reservoir.

e Achieve a minimum blend of purified water with ambient reservoir water, at the outlet, of 100:1 at all
times to achieve regulatory requirements to provide a substantial environmental buffer.

e Demonstrate criteria to ensure that purified water moves along a lengthy path from the inlet to the
outlet and the criteria for blending of purified water at the outlet using a calibrated and validated
hydrodynamic model. This allows the City to demonstrate that the requirements for a substantial
environmental buffer would be achieved.

e Release purified water above the lower layer of water within San Vicente Reservoir, and withdraw water
from the lower layer when layers are present (refer to Section C of this report for more information).
This will allow the City to ensure that purified water remains in the reservoir for a longer period of time
prior to being withdrawn.

e Treat water withdrawn from the reservoir at a drinking water treatment plant before distribution to the
City’s customers to provide an additional level of public health protection.

e Maintain the ability to take the reservoir offline as a source of supply to the drinking water system
within 24 hours at all times to allow quick response time in the unlikely event that an unexpected
process interruption requires the reservoir to be taken offline.

Regional Board Acceptability

Potential challenges associated with permitting a water purification project within the Regional
Board regulatory framework were thoroughly discussed in meetings and correspondence conducted
between the City and Regional Board throughout the Demonstration Project. Despite the
exceptional quality of the purified water that would be released into San Vicente Reservoir,
addressing the full array of applicable state and federal water quality standards, plans, and policies
could require substantial time and effort. For example, although the nitrogen level in purified water
would be comparable to that in imported water inflows to San Vicente Reservoir, purified water
inflows would require a Regional Board permit and compliance with Basin Plan water quality
objectives, whereas imported water inflows do not. Nitrogen loading associated with releasing
purified water into the reservoir is an example of an issue that would require further Regional Board
consideration before a reservoir augmentation project at San Vicente Reservoir could be
implemented.
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Based on coordination with the Regional Board, the
City prepared a submittal to the Regional Board
entitled “Proposed Regional Water Quality Control
Board Compliance Approach” (Appendix D). This
document, submitted to the Regional Board in August
2012, summarized the reservoir augmentation at San
Vicente Reservoir concept and identified key permitting
issues and Regional Board regulatory decisions and
actions that would be required in order for the Regional
Board to approve a project at San Vicente Reservoir.
This document indicates that based upon the Regional
Board’s interpretation of nitrogen limits within the
Basin Plan, purified water flows to San Vicente
Reservoir may be required to achieve a total nitrogen
concentration limit of 0.25 mg/L to 1.0 mg/L. Water
quality testing undertaken at the AWP facility indicates
that the average concentration of total nitrogen in
purified water is 0.8 mg/L, meaning that purified water
could potentially exceed nitrogen concentration
requirements established within the Basin Plan.
Although purified water nitrogen concentrations could

Water Quality

Control Plan

FOR THE SAN DIEGO BASIN

CALIFORNIA REGIONAL WATER GUALITY CONTROL BOARD
SAN DIEGO REGION

Although nitrogen levels in the purified water conld
potentially exceed Basin Plan requirements, total
nitrogen levels in purified water are comparable to
or lower than current nitrogen concentrations in San
Viicente Reservoir.

potentially exceed regulatory limits, total nitrogen concentrations in purified water are comparable to

or lower than current water inflows to San Vicente Reservoir. Nitrogen concentrations in imported

water inflows to San Vicente Reservoir range from 0.17 mg/L to 0.68 mg/L, and nitrogen

concentrations in surface water runoff to San Vicente Resetvoir range from 0.18 mg/L to 4.2 mg/1.

The submittal noted the following:

e AWRP Facility monitoring data indicate that the purified water supply would be equal or

superior in quality to existing San Vicente Reservoir inflows for virtually all constituents.

Nitrogen could be the only exception to this, as purified water nitrogen concentrations

would be slightly higher than existing imported water inflows to San Vicente Reservoir, but

superior in quality to the local runoff captured within the reservoir.

e Comprehensive reservoir modeling conducted as part of the Demonstration Project indicate

that nitrogen concentrations under a reservoir augmentation project at the expanded San

Vicente Reservoir are projected to be less than historic nitrogen concentrations in the

reservoir.
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On October 12, 2011, the Regional Board
adopted Resolution No. R9-2011-0069, which
documented the Regional Board's support for
a reservoir augmentation project at San
Vicente Reservoir. That resolution, included as
Appendix C, also sets forth the Regional
Board's proposed means of regulating the full-
scale project.

The Regional Board noted that two key
procedural questions will determine the
pathway the City would need to take to
proceed with applying for and receiving an
NPDES permit for a full-scale project. These
questions include:

e Prior to the Regional Board's
consideration of an NPDES permit for
reservoir augmentation at San Vicente
Reservoir, would the Regional Board,
State Board, and EPA need to take
actions to modify the Clean Water Act
Section 303(d) impaired water list for
San Vicente Reservoir?

e Prior to the Regional Board's

Excerpt from Regional Board Resolution

No. R9-2011-0069

NOW THEREFORE, BE IT RESOLVED
THAT, the San Diego Regional Water Quality
Control Board:

Supports the efforts to develop the Reservoir
Augmentation Project at the San Vicente
Reservoir as a means to reduce reliance on
imported water, increase the use of recycled
water, and to implement goals in California
Water Code section 13510 and the 2008-2012
Strategic Plan Update for the Water Boards.

In  accordance  with  implementation
provisions of the Basin Plan, the San Diego
Water Board will regulate San Diego Region
recycled water reservoir augmentation projects
through the issuance of project-specific
NPDES Permits.

Reservoir augmentation NPDES permits
issued by the San Diego Water Board will
incorporate requirements established and the
provisions  recommended by  California
Department of Public Health.

consideration of an NPDES permit for reservoir augmentation at San Vicente Reservoir,

would the Regional Board, State Board, and EPA need to modify any requirements within

the Regional Board's Basin Plan?

The City’s submittal provided a recommended pathway to address these procedural questions

expeditiously, and noted that if the answer to both questions is “no”, the pathway for approval

would be straightforward. The City believes that this direct approval pathway (no Basin Plan

modification or 303(d) list revisions) would be both feasible and appropriate. If the answer to either

question is “yes”, the project would remain feasible, but up to two years could be added to the

project’s implementation timeline.

In response to the City’s submittal, the Regional Board issued a letter concurring with the

recommended regulatory pathway, acknowledging that neither the 303(d) impaired water listing nor

the Basin Plan would need to be modified in order to permit a full-scale reservoir augmentation

project at San Vicente Reservoir. This February 2013 Regional Board Letter of Concurrence

(Appendix E) also reaffirmed that agency’s strong support for the City’s efforts in moving forward

with a full-scale project, and noted that EPA concurs with this support and regulatory pathway.
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City of San Diego Water Purification Demonstration Project

Section E: Public Outreach and Education

Public Outreach and Education Findings

e According to tour participant feedback, comprehension of the water purification process
increased following the completion of an AWP Facility tour.

e A series of public opinion polls shows a steady increase from 2004 (26 percent) to 2011
(68 percent) to 2012 (73 percent) of City residents who favor using advanced treated
recycled water as an addition to the City’s drinking water supply.

The public outreach and education program for the Demonstration Project continued from
outreach efforts that started with the Water Reuse Study, the first phase of the City’s Water Reuse
Program. The outreach program for the Demonstration Project built on the foundation that had
been laid during the Water Reuse Study.

In 2005, the Water Reuse Study included
a public outreach program that provided
valuable input on how to best increase
recycled water use as part of the City’s
plan for a reliable, long-term water
supply. A key element of that public
outreach program was the City of San
Diego Assembly on Water Reuse, which
brought together 59 individuals who
resided in San Diego and were

recommended by the Mayor and City

The San Diego Assembly on Water Reuse

Council to serve on this group. A non-
technical group, these individuals
represented a broad range of perspectives about San Diego. They reached agreement on a number
of specific recommendations related to water reuse options for the City, including that
“...technology and scientific studies support the safe implementation of non-potable and indirect
potable use projects” (City of San Diego 2006). In addition to the American Assembly-style
workshops, the City conducted several types of public opinion research including individual
interviews, focus groups, and an online and telephone survey. To inform the public about the
advanced water purification process, they also made presentations to groups, worked with the
media, produced electronic newsletters, and established a website.
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Because of a history of misinformation about water purification, City Council instructed that public
outreach be included as a component of the Demonstration Project. Based on the City Council’s
directive, an outreach goal was adopted “...to inform and educate San Diego’s local leaders,
stakeholders and residents about the Demonstration Project.”

In addition to the outreach goal, the following objectives were identified at the onset of the public
outreach and education program:

e TFoster a clear understanding of the Demonstration Project and its goals among all
stakeholder groups

e Provide a description of the Demonstration Project and its results to the public
e Provide information on the opportunities and challenges of using reservoir augmentation as

a component of diversifying the City’s water supply

To accomplish the goal and objectives, a strategic outreach plan was developed to guide the
comprehensive public outreach program envisioned for the Demonstration Project. A dedicated
public outreach team was established to implement the program and to work closely at every step in
the process with the technical team, which included the AWP Facility design and operating teams.
The outreach team included the following staff:

e Project director

e Senior public information officer

e Two outreach practitioners dedicated full-time to the project

e Four multicultural consultants

e Media consultant
Throughout the duration of the Demonstration Project, the Public Utilities Department has sought
to ensure that information about the Demonstration Project is presented in a clear, understandable,
and accessible way to residents in all areas of the City. Information about the Demonstration Project
has also been provided through a variety of formats including direct contact with individuals, written
and electronic informational materials, traditional and social media, group presentations, community

events, and tours of the AWP Facility. Starting in mid-2010, the following activities were completed
during the first year of the project:

e Developed the outreach plan
e Conducted research, including one-on-one stakeholder interviews
e Produced informational materials

e Assembled a speakers bureau composed of project team members and Public Utilities
Department staff

e Created a presentation about the project for community groups that was used for Speakers
Bureau engagements
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e Requested recommendations from City Council members to contact for presentation
opportunities

e Conducted project presentations to community, planning groups, service clubs and business
organizations, internal staff, and the City’s IROC and NR&C

e Participated in industry conferences

e Developed an email list database of individuals interested in the project

e Distributed eUpdates and electronic newsletters to interested parties

e Participated in community events

e Provided project information to a broad group of media representatives and outlets

e Compiled quarterly metrics reports and analyzed them to guide future outreach activities
Beginning in mid-2011, the second year saw a continuation of the outreach activities initiated during

the first year such as presenting to community, planning groups, service clubs and business
organizations, and participating in community events, but added the following activities:

e Launched the Urban Water Cycle Tour program, which culminated in the AWP Facility

tours

e Invited elected officials and project stakeholders to visit the AWP Facility when it began
operation in mid-2011

e Developed additional informational materials, such as a virtual tour video, project white
papers and a tour brochure

e [stablished a social media presence online using Facebook, Twitter, and YouTube

e Implemented continuous improvements in the AWP Facility tours based on feedback from

tour guests

e Continuously enhanced Speaker Bureau presentations based on attendee feedback

All of the numerical data in this report reflects the activity from the commencement of the
outreach program in spring 2010 through December 31, 2012. The outreach program is a
continuing effort to educate San Diego residents about the potential for reservoir augmentation in
the City. Although there is a “cutoff date” for reporting the statistics, the outreach efforts are
ongoing. The Demonstration Project outreach program is described in more detail in the following
sections. Supporting materials for Section E, Public Outreach and Education, are available on the
Public Outreach and Education CD (Appendix H).

Planning, Research and Monitoring

The City’s Public Utilities Department was committed to a comprehensive, transparent, and
inclusive public outreach program that would inform residents of San Diego about the
Demonstration Project. The first step to achieving this goal was to develop a plan to guide public
outreach activities and ensure all activities were implemented throughout the City. As with the Water
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Reuse Study, the City incorporated research findings to identify outreach activities to ensure all
potential audiences had the opportunity to learn more about the Demonstration Project.
Additionally, the City tracked its progress in reaching residents in all City Council Districts (using the
eight-district map that reflected district boundaries from the beginning of the Demonstration
Project until late 2012) through quarterly metrics reports.

Outreach Plan

The outreach plan, completed in May 2010, identified the variety of outreach activities and
informational materials necessary to ensure prospective audiences knew about and were engaged in
the Demonstration Project and its core element, the AWP Facility. The key points to be presented
to City residents included:

e San Diego needs to develop local, reliable, and sustainable sources of water to lessen our
dependence on imported water due to multiple factors affecting California’s water supply.

e The Water Purification Demonstration Project is examining the use of water purification
technology on recycled water to determine the feasibility of full-scale reservoir augmentation
in the future.

e The water produced by the purification process goes through multiple steps of advanced
treatment and will be tested to meet all water quality, safety, and regulatory requirements.

e No purified water will be added to the San Vicente Reservoir or San Diego’s drinking water
system during the Demonstration Project.

It was concluded that the most effective and efficient way to achieve the goal of informing San
Diego residents about the water purification process was through focusing communication efforts
on community leaders, stakeholder groups, and other local organizations. Audiences for the
outreach program included local business; environmental, civic, and community leaders from all
areas in the City of San Diego, including its vibrant multicultural communities; members of
community planning groups and neighborhood councils; elected officials at all levels of government;
media representatives; special interest groups such as seniors, the health community, science
students, and religious leaders; Public Utilities Department staff; and water agencies throughout the
county.

The core elements of the outreach activities were the speakers bureau, community events, and AWP
Facility tours. The speakers bureau provided an opportunity for community groups and
organizations of all types to learn more about the Demonstration Project through a presentation and
opportunity to ask questions. Hosting informational booths at community events allowed for one-
on-one discussions with a breadth of San Diegans. The AWP Facility tours provided an opportunity
for individuals and groups to visit the facility to see firsthand the purification process and the quality
of the water produced.

July 2013 70



Research

The outreach plan recommended following previous research protocols to learn more about what
residents and stakeholders knew about water reuse in general and water purification specifically.
Information was obtained from three main sources: one-on-one stakeholder interviews, a telephone
survey of City residents conducted in conjunction with the Water Authority’s public opinion polls,
and a San Diego State University student research study. Results from the research efforts guided
the Demonstration Project’s public outreach and information activities.

Stakeholder Interviews

The City recognized the importance of ensuring stakeholders from all communities in the City who
had a vested interest in the Demonstration Project knew about it: what it was, what it was not
(“Toilet to Tap”), and how they could learn about the Demonstration Project and provide input.
This led to 105 one-on-one interviews with stakeholders throughout the City from mid-2010 to mid-
2011. Stakeholders were identified through City Councilmember and Water Reliability Coalition
member recommendations (see the Stakeholder and Partner Commmunication section) as well as by
reviewing lists of stakeholders interviewed during the Water Reuse Study.

In addition to gauging their level of awareness about the Demonstration Project and the advanced
water purification process, interviewers sought to learn the best way to provide information about
the Demonstration Project to the community or group represented by each stakeholder and to
determine what kind of information the stakeholder would need to more clearly understand the
purification process. Water quality and public health and safety were the top concerns stakeholders
mentioned about the concept of reservoir augmentation. This underscored the importance of
providing information about the water purification process and the multiple barriers provided by the
membrane filtration, reverse osmosis, and UV disinfection/advanced oxidation steps. It also
emphasized the importance of the planned AWP Facility tour program and the need to provide
information about how water quality will be monitored.

Public Opinion Polls

The Water Authority regularly conducts public opinion polls to garner information about attitudes
toward water issues throughout the county. For the 2012 survey, as with the 2011 and 2004 surveys,
the City requested that a statistically-significant sample of approximately 400 City residents be polled
to provide a good base of knowledge about water attitudes in the City. According to the findings,
nearly three-fourths of City residents favored using recycled water to help diversify the City’s water
supply (see Figure E-1) and 71 percent believed that recycled water used for irrigation could be
further treated to make the water pure and of the highest quality for drinking (see Figure E-2). When
the concept of the Demonstration Project was explained to them as part of the poll, over three-
fourths of the respondents expressed strong support for it.
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Figure E - 1: 2012 Public Opinion Poll — Opinion about Using Advanced Treated Recycled
Water as an Addition to Drinking Water Supply
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Figure E - 2: 2012 Public Opinion Poll —Is It Possible to Further Treat Recycled Water Used
for Irrigation to Make It Pure and Safe for Drinking?
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San Diego State University Research Study

A research study regarding the Demonstration Project was conducted in the fall of 2010 by a
research methods class at San Diego State University (SDSU). The students conducted 63 in-depth
interviews with City of San Diego residents. The information culled from these interviews was used
to create a random digit dial telephone survey questionnaire. Students used the questionnaire to
interview a statistically-significant sample of 626 San Diego residents by telephone in November
2010. After being read a description of the Demonstration Project, 63 percent of respondents said
they supported it. The next step in the process was to provide more information about advanced
water treatment to the respondents. This step validated the importance of informing people about
the Demonstration Project, since 78 percent were supportive of the Demonstration Project once
they learned more about it (see Figure E-3).

Figure E - 3: Impact of Additional Information on Support

1 After M Before

0,
Strongly favor 38%

0,
Somewhat favor 40%
Unsure

Somewhat oppose

Strongly oppose

Application of Findings

The research findings from the stakeholder interviews, public opinion polls, and the SDSU study
helped determine which public outreach activities should be emphasized. For example, since the
SDSU research found that people tended to trust scientists most for their water information,
engineers and plant operators led AWP Facility tours and emphasized that the entire project is
overseen by a team of experts from the IAP. Stakeholders also expressed concerns about water
quality in the one-on-one interviews, so an extensive discussion of water quality is included in all
project presentations. The purified water quality is also displayed visually at a sink that dispenses
water produced at the AWP Facility at the end of the tour.

Outreach Metrics Report

The City’s IROC serves as an official advisory body to the Mayor and City Council on policy issues
relating to the oversight of the Public Utilities Department’s operations. IROC’s Outreach and
Communication Subcommittee (formerly known as the Public Outreach, Education and Customer
Service Subcommittee) noted the importance of measuring and evaluating the Demonstration
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Project’s outreach activities. The metrics reports that were developed in response to this request
summarized completed outreach activities and provided direction for scheduling future activities.
Outreach data were compiled into a comprehensive quarterly report that identified outreach
activities completed to specific audiences during that reporting period. Included in the reports were
the number of tour attendees, community presentations, eUpdates, new contacts, and more. The
report also included additional details about each of these activities. A review of the metrics report
guided the focus for future outreach activities. This ensured that every community in San Diego had
the opportunity to learn about the project, whether through an article in a community newspaper, a
water bill insert, attending a presentation, or touring the facility.

Education and Outreach Materials and Tools

Informational materials were developed as tools to explain and disseminate information about the
Demonstration Project and the science behind water purification. These materials were tailored to
the interests of multiple audiences and were made available in a variety of formats including both
print and electronic versions. The materials were created to appeal to multicultural and age-specific
audiences, and were translated into Spanish and Vietnamese. To ensure all aspects of the project
were clearly understood, project informational materials were posted on the project’s website,
www.PureWaterSD.org, and distributed or available at presentations, tours, community events, and
all other outreach activities.

Mater Rause Program

Fact Sheet Water Purification
Demonstration Project

An easy-to-understand fact sheet was developed
early in the Demonstration Project to provide a
description of the project, highlighting the need for a
local, reliable source of water in San Diego and the
components of the Demonstration Project. The fact
sheet includes a schematic of the advanced water
purification process, as well as the water treatment
and distribution processes, to clarify any
misconceptions about the Demonstration Project. It
was written for lay audiences and translated into
Spanish and Vietnamese for multicultural outreach
opportunities. The fact sheet was distributed at
stakeholder interviews, presentations, and
community events, and available at AWP Facility
tours, all City library branches, City Council offices,

and the Mayor’s office. It is also on the project

website. The fact sheet was also condensed into A easy-to-understand fact sheet was developed for
a “quick facts” version with bullet points for use as distribution and for inclusion on the project website.
reference.

July 2013 74



Frequently Asked Questions (FAQ)

The most frequently asked questions related to the Demonstration Project were answered in an

FAQ to clarify misconceptions and further explain the components of the project. The FAQ was

distributed at stakeholder interviews, presentations, and community events, and available at AWP

Facility tours, all City library branches, City Council offices, Mayor’s office, and on the project

website. The questions were updated as needed according to public feedback.

Information Card

To ensure project information was presented clearly and understandably to all audiences, it was

important that information be conveyed about project components in a consistent manner. This

reduced confusion and fostered clarity about the Demonstration Project. A business card-sized

informational piece was created as a portable, quick-reference item to carry as a reminder of key

information points, or project messages, to provide to any audience. The card also included project

contact information and the website address for easy reference.

Fact Card

The project fact card was a version of the information card produced for distribution at community

events and AWP Facility tours to ensure consistency of project information and to provide contact

information and the project website address.

Interest and Information Card

The interest and information card was used at all
outreach activities and was designed to allow
interested parties, community leaders, tour guests,
and presentation participants to provide their
contact information, level of interest, and any
requests for additional information. A simplified
version was created for use at events to gather
names and email addresses. The extensive list was
compiled and added to an email list to receive
project updates, electronic copies of the project
newsletter, eUpdates, and information about
project involvement opportunities. The card also
allowed members of the community to request

group presentations or suggest additional groups to

Demonstration NN

Project ..

PUBLIC UTILITIES
Please check all that apply:

O | am interested in the Water Purification
Demonstration Project as a reliable local water source.
O | would like a project representative to make a

pr n to my org 1

O | would like to receive periodic updates about the
Demonstration Project.

O | support the City of San Diego pursuing the Demonstration Project

Please send information to:

Name: Organization:

Address:

City: R State: Jp
Phone: E-mail:

purewatersd@sandiego.gov « www.purewatersd.org

An interest and information card allowed people to
provide contact information, indicate level of interest, and

request additional information.

contact for a presentation. A total of 1,056 interest cards were collected from stakeholder interviews,

community events, presentations, and facility tours. The interest cards included postage and a

mailing address if interested parties preferred to complete and mail in the card at a later date.

Website

The official project website (with the domain name PureWaterSD.org) was designed and hosted on

the City website. The site included all project materials, updates, related media, and up-to-date
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information about the project. For ease of use, a tour sign-up link was located on the home page.

The project website was publicized on all informational materials and mementos to encourage an

online following,.

Content on PureWaterSD.org includes the following:

e AWP Facility tour registration
e Project history
e Email subscription registration system
e cUpdates
e AP member list and activities
e Informational materials
e White papers
e Videos
e Project PowerPoint presentations
e WateReuse Association PowerPoint “Downstream”
e News coverage and related news clips
e Newsletters
e Completed speakers bureau presentation list
e Contact information
o Links to project social media pages
o Presentation request information
e Links to relevant resources or information about water reuse and water purification
Photography

Outreach efforts were documented with photographs,

which were used in informational materials such as

presentations, advertisements, newsletters and media

outreach, and were placed on the project website and

social media pages. Photographs were taken at most

outreach activities, including community events,

presentations, facility tours, and conferences.

Electronic Updates (“eUpdates”)

A series of electronic project updates (eUpdates) was

designed and distributed by email as a way to provide

project information updates as necessary to interested

parties. Content included new information, recent media

Wslcome to Pure News. 8 newsleliar to keap you informed about the |atest Eﬁ
happenings with the City of San Diega's Water Purification Demanstration Project <

Moving Right Along |
- It's hard 10 believe It has been ong year since the Advanced Watar
Purification {AWF) Faciity began operation in June 2011, This
| semaratiation taciity purifies ane milien gallans of recyeld walss a day
for testing and analysis belone being dverted back to tha City's recyckd
water systern. The purification process uses microfifration and
uitrafitration, reverse csmoss. and ultavilet Sisintecton with advarced

cuidation. Tho AW Facility wil continia to cparate and cffer tours
through ret year

Althaugh tha AW Faciity s the centerplece of ths Demansirasion
Proect, other behind-the-scanas work has been taking piace 35 par of
the project. For more than hwo years, stalf have been conducting a study
of he 5an Vicenis Reservoir, working with Calfomia Dapanment of
Public Health and the San Diega Regional Water Quasty Control Board to
define reguiatary requirements, and determining the cost of a full-scale
project

A final repont compiing the results of the project’s componacts is schaduled for completion at the year's and
The report will be avatable 1o the public lolowing its nelease to the Mayar and City Counc

Pulling Out All the Stops for Purified Water Expanding Recycled Water Use

Pure News, a newsletter about the project, was
published three times a year

coverage, community involvement events, tour information, and photographs. These emails

included brief updates about timely issues that may not be covered in the project newsletters.
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Newsletter

A newsletter titled Pure News was published three times per year to provide updates on the project,
highlight community outreach activities, call attention to project-related media stories, encourage
readers to visit the AWP Facility, and share photographs. It was distributed electronically to a list of
up to 3,890 interested parties compiled through project outreach activities (refer to the Promoting the
Demonstration Project section for more information). Copies of the newsletter were printed for
distribution at presentations and community events, and each issue has been made available on the
project website.

PowerPoint Presentations

Demonstration

PowerPoint presentations were created for the Projec

. ~ Welcome
speakers bureau and facility tour program. The o to the

Advanced

resentations provided an 1 f San Diego’ .
presentations provided an overview of S ego’s Water Purification

water supply challenges and how the City is working Facility

to meet those challenges. The presentations provided
the history of the project; explained its components;

and encouraged public participation in the outreach

program by letting audience members know how to sign up for a Water Purification Demonstration Project

tour, request additional presentations, and easily access additional

| RE

information about the project. A short video was also included that
describes the multiple barrier treatment process and how the water

purification equipment works. The objective of the PowerPoint

org

resentations was to explain the science behind water .
p W b dw The speakers burean and facility tour program

incorporated PowerPoint presentations to explain the
regularly to consider public feedback and new science bebind water purification.

purification. Presentation content was reviewed

information. A long and short version of the project

presentation was available to accommodate varying presentation timeframes. More information
about the presentations and how they were used can be found in the Business and Commmunity Outreach
and Speakers Burean sections.

Posters, Banners, and Mementos

Posters were created for display at the AWP Facility,
presentations, and community events. The posters
included images such as a schematic of the water
distribution process, the multiple barrier treatment
steps, and San Diego’s imported water supply
system. They provided a visual explanation of project
components and referred interested parties to the

project website and social media sites to continually

build an online following. Banners featuring the Mementos were designed and distributed at community
project logo and website were also designed and events and facility tours to serve an educational purpose.
produced to be used at community event exhibits.
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Various mementos were distributed at community events and facility tours to serve an educational
purpose. Useful and practical mementos featuring the project logo and website address were chosen
based on the corresponding outreach activity. They appeal to a wide variety of audiences and remind
them of how to get additional project information. Some mementos displayed the multiple barrier
process in order to reinforce the science behind the technology.

White Papers
For those seeking in-depth information about the project, two white papers were created and posted

online:

o The City of San Diego Water Purification Demonstration Project, Advanced Water Purification, which
describes the multiple barrier processes and water quality testing in greater detail and
addresses strategies that have been developed to manage potential risks from CECs

®  Potable Reuse Projects in the United States, which includes details about other projects that use
water purification processes and a timeline of their construction

Water Bill Inserts f\bierto al m

A bilingual insert that announced the opening of - e

the AWP Facility and tour opportunities was = Open for o

included in water bills and circulated for three Re © : -
months in 2011 and 2012. Water bills are . ‘ B

delivered to approximately 275,000 ratepayers Tours Available |
bimonthly. Based on findings gleaned from tour .

registration data, many AWP Facility tour

participants found out about the tour program A bilingual insert announcing the opening of the AWP
from the inserts. Facility and tour opportunities was included in water bills.

Tour Guide Binder

As part of the tour program, a tour guide binder was developed to contain information relevant for
those guiding tours of the AWP Facility. The binder included an in-depth tour script, key project
information, and answers to frequently asked questions heard on previous tours. More information
about the AWP Facility tours is included in the portion of this section titled Business and Community
Outreach.

AWP Facility Brochure

To promote the project’s tour program, a brochure was designed that highlights the AWP Facility.
The brochure includes a brief project overview, a schematic and photos of the facility, an
explanation of each of the three treatment barriers involved in the purification process, and
information on how to register for a tour and follow the project online. The brochure, geared
toward a general audience by using layperson’s language, was intended for distribution as a take away
at AWP Facility tours, community events, and presentations. It is also available on the project
website.
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Media Kit

A media kit was developed for distribution to local and national media representatives. The kit
included the project fact sheet and FAQ, key information points, local and national news articles, the
AWP Facility brochure, information about the Orange County GWRS, the white paper about related
projects, a photo CD, and other relevant materials. The kit can be easily updated as needed. Project
materials were provided for inclusion in media kits prepared for news conferences on related Public
Utilities Department topics.

Tabletop Display Units _ 'fg AT
Two identical tabletop display units were created, B L 2 pirification Project: J
one for display at the AWP Facility and the other to

be used at community events. The collapsible and o

transportable units had Velcro panels, which
allowed the display unit to be easily updated and
changed as needed. The display units featured
images and information about San Diego’s water
supply challenges, the components of the

Demonstration Project, the purification process, and

highlights of project media coverage locally and

The project tabletop display unit

nationally.

Children’s Activity Page

To incorporate children in the educational process, a worksheet was developed that introduced the
concepts of water purification while engaging them in fun activities such as a maze, word search,
and crossword puzzle. A solutions page was also developed for teachers and parents to check the
children’s work and to provide them with the correct answers. The activity page was distributed to
children at tours and events.

AWP Facility Virtual Tour Video

A video was created that provides a virtual tour of the AWP Facility and the water purification
process to ensure the AWP Facility tours were accessible to all San Diegans, including those who
may not be able to physically tour the facility. The video includes footage of the equipment and
explanations of the multiple barrier treatment process. The virtual tour is featured on the project
website, YouTube page, and on DVD. DVDs were distributed to City public libraries for use in
educational programs as well as to City Council offices, other elected officials, and other interested
parties. The video has been viewed more than 880 times on YouTube.

Community Outreach and Tours

In order to reach a large and diverse segment of San Diego community members, various methods
were used to connect with San Diegans. Through community outreach activities, these connections
were used to share project information with a wide variety of audiences, such as grade school

students, individuals from every community in San Diego, water industry professionals, and elected
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officials. The Demonstration Project established a presence throughout San Diego by hosting
informational booths at community events, , welcoming guests to tour its AWP Facility, regular
updates to decision makers and additional community

outreach efforts.

City Boards and Commissions

San Diego City Council requested that decision makers
be kept informed about the status of the
Demonstration Project. Therefore, the project director
regularly presented to NR&C and IROC. Updates
about the Demonstration Project components were
provided at 19 NR&C meetings and five IROC ;
meetings, including presentations to the IROC & A

Environmental and Technical Subcommittee and the Demonstration Project booth at the Sally Ride
Science Festival

IROC Outreach and Communications Subcommittee.

Community Events

Hosting informational booths at community events was an important way to communicate directly
with audiences from all over the City, including those who might not have been inclined to seek out
water information. The Demonstration Project was featured at 42 community events in all San
Diego council districts. These events varied from science expositions to festivals. At the
informational booth, educational materials were distributed, project details were discussed, and
contact information from booth visitors was collected to continually build a database of interested
parties for future outreach. Members of the multicultural team staffed ethnic events to provide
project information in a culturally appropriate manner to all San Diego residents.

Urban Water Cycle Tour Program

One of the Demonstration Project’s most valuable outreach tools for ey

know the worh
of water”

explaining the science behind water purification technology was the Urban —
Water Cycle tour program. In the natural water cycle, water evaporates,
forming clouds and then returning to earth as precipitation. The “urban
water cycle” recognizes that used water from homes and businesses is
treated at wastewater treatment plants and discharged to a water body
from which it will evaporate. However, the natural process of evaporation
and precipitation can be accelerated, as is done by the AWP Facility. Tours
were given of water treatment, wastewater treatment, and water

purification facilities to provide stakeholders with an up-close experience

of the treatment process along with a better understanding of the “urban .
Tour pathway sign

water cycle.”

Prior to the opening of the AWP Facility, stakeholders visited the Alvarado Water Treatment Plant
and Point Loma Wastewater Treatment Plant to learn more about what treatment processes are used
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at each facility and the need each facility fills. Since its opening in June 2011, the AWP Facility
remained the focus of the Urban Water Cycle tour program and was one of the primary outreach
activities that provided project information. The tour provided San Diegans with a tangible
experience of the Demonstration Project, increased the visibility of advanced water purification
technology, corrected inaccurate perceptions about water purification processes, and solidified
relationships with stakeholders.

AWP Facility Tour Publicity

The AWP Facility tours were publicized through email invitations, community event informational

booths, newsletter articles, media coverage, email updates, social media posts, speakers bureau

presentations, newspaper and online advertisements, and water bill insert announcements.

AWP Facility Tour Graphics

A variety of graphic materials were prepared to create an attractive and educational tour experience.

The graphic approach reinforced the idea of the water cycle and used words and images that
“connect” the viewer to the subject of water. A palette of colors was selected for the graphics to be
representative of water. The backgrounds included graphics of waves and bubbles that implied
technology and water purification in a simplified way. Icons were used to enhance and illustrate the
AWP Facility process, such as H20 molecule decals.

One of the main graphic elements used in the tour experience was a
PowerPoint presentation featuring an animated video of the water
purification process. Posters highlighting existing water purification
projects, a San Diego County map for guests to identify where they
live, banners displaying the urban water cycle, water-related maps,

signposts featuring water-related quotations, signs explaining each _
step o'f the mult‘lple barrier prc?cess, and a “photo-op backdrop‘ ’ Sehoolehildren ry to identify the
featuring San Vicente Reservoir were located throughout the facility purified water sample.

to provide information and keep guests engaged during the entire

tour. A blue pathway guided guests through the AWP Facility. Decals were placed along the pathway to
illustrate the purification process. The decals early in the pathway showed water contaminated with a
number of microorganisms. As the decals neared the end of the pathway following the three
purification steps, they were clear and free of contaminants. All of these materials supplemented the

messages expressed verbally by the guides throughout the tour.

AWP Facility Tour Logistics

The tour experience consisted of three main parts: an introduction, a facility tour and a closing. Each
tour began with a presentation about the City’s water supply situation and explanation of the various
project components and treatment processes involved, followed by a tour of the facility with
explanations of how the many pieces of equipment work together to create the multiple barrier process.
At the conclusion, guests compared samples of recycled water, drinking water, and purified water
produced at the facility.
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AWP Facility Tour Attendees
Guests registered for the tours through an online registration system. Registrants provided contact

information, including email addresses, and how they learned about the tour. Not only was the
information collected useful for contacting guests prior to the tour, but it served a secondary
purpose in expanding the project contact list. The email addresses collected were added to an

interested parties email database for future communications.

Tours were offered weekly with a Saturday and/or an
evening tour offered at least once a month.
Organizations also had opportunities to host
meetings on site and take a tour of the facility. Since
the facility opened, more than 3,200 guests have
attended 243 tours. Tour attendees included many
local elected officials and decision makers, such as

San Diego Mayor Jerry Sanders, San Diego City
Councilmembers, mayors of Del Mar and Solana
Beach, councilmembers from Oceanside and Solana San Diego Mayor Jerry Sanders tonred the A
Beach, Assemblymembers Atkins and Fletcher, Facility with bis staff.

Congressman Filner, and staff from the offices of

Senator Boxer, Representative Issa, State Senator Anderson, Assemblymembers Block and Jones,
the EPA, the Bureau of Reclamation, Department of the Interior, Office of Management and
Budget, and the Senate Appropriations Subcommittee for Energy & Water Development’. The
Demonstration Project attracted City residents as well as international guests from Armenia,
Australia, Azerbaijan, Brazil, China, Georgia, India, Iraq, Kyrgyz Republic, Mexico, Moldova, Spain,
Tajikistan, Ukraine, the United Kingdom, and
Vietnam.

In order to further engage visitors following the
tour, attendees received an email thank you note
with a link to the project’s Facebook page where

guests could view the tour photographs. Tour

: S0 | participants were added to the database of
Members of the 416th Civil Affairs Battalion (Airborne)

llowing their AWP Faci interested parties to ensure they received periodic
ollowing therr actlity tour

updates about the project.

Tour Feedback

Following tours of the AWP Facility, guests completed surveys to evaluate their tour experience and
understanding of water purification. This tool is used to gauge the success of the information
provided and identify areas of needed improvement for the tour. Based on the findings, nearly all of

T Titles listed represent the office held at the time of tour. Some of these elected officials may no longer hold
the office listed.
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the respondents found the tour to be “very informative” (81.4 percent) or “informative” (18.2
percent), and more than 98 percent of respondents said the overall tour was “excellent” (74.6
percent) or “good” (23.7 percent).

The feedback has resulted in the tour program being adapted to meet visitors’ needs and to
incorporate suggested improvements. For example, respondents who toured early in the program
often reported poor audio quality on the tour. After acquiring a better sound system, the audio
quality comments dropped significantly. In addition, guests commented on the lack of accessibility
for participants with limited mobility. Based on this feedback, a virtual tour video was created that
could be viewed in the tour conference room or from a personal computer. Other feedback led to
the development of more child-friendly materials, inclusion of additional props, and fine-tuning of
other aspects of the tour.

Youth Outreach
Another facet of the outreach program is the cooperative work done with students throughout San
Diego, most notably those at the Elementary Institute of Science. The Elementary Institute of
Science Commission on Science that Matters is an innovative program that involves students from
San Diego high schools in the study of a topic
that will result in greater community
sustainability. For the 2011/2012 school yeat,
Elementary Institute of Science students
created a video about the water purification
process to make the project’s technical
aspects more understandable and appealing
for children. Elementary Institute of Science

posted the video on their YouTube page

(youtube.com/eiscostm00), and the - . :
Following their presentation to NRe>C, EIS students pose

Demonstration Project social media pages with Project Director Marsi Steirer

linked to the video. The students presented
the video and what they learned about the purification process to NR&C in May 2012.

Outreach to young audiences was incorporated in many aspects of the outreach program.
Elementary and high school classes, Boy Scout dens, Girl Scout troops, and home-schooled children
toured the AWP Facility. Many higher education groups also toured the facility, including water
treatment, engineering, law school, and medical school classes. In addition to the tours, the speakers
bureau made presentations about the Demonstration Project to elementary and high school classes.
Technical information was geared to a younger audience at youth-oriented events such as the Sally
Ride Science Festival, the Girl Scouts World of Water Workshop, the San Diego Science &
Engineering Expo, and the Greater San Diego Science & Engineering Fair.

Multicultural Organizations
With the help of multicultural experts, all aspects of project outreach were considered through a
multicultural lens. Considerations included conducting one-on-one interviews with community

July 2013 83



leaders from ethnic or faith-based organizations, producing multilingual materials, distributing news
releases and template articles to ethnic media, guiding tours of the AWP Facility for ethnic media
representatives, participating in multicultural community events, providing Spanish and Portuguese
translators for AWP Facility tours when necessary, and welcoming people of all backgrounds to tour
the AWP Facility. This cross-dimensional approach to multicultural outreach ensured diverse
audiences were taken into account for all outreach efforts.

Social Media, Conferences and Awards

To promote transparency and project visibility, the outreach program aimed to inform as many City
residents as possible about the Demonstration Project. With this goal in mind, social media
platforms, email distribution systems, and industry conferences were used to reach a wide variety of

people.

Interested Parties

Interested parties who expressed a desire to learn more about the project, either when they visited
the website or signed up at events or other outreach activities, were added to a database of email
contacts. Other groups, such as stakeholders, media contacts, tour participants, and potential groups
for speakers bureau presentations were also included in the database. Contacts were able to easily
unsubscribe from email updates if they no longer were interested in the project. After continuously
collecting contact information, the database eventually consisted of 3,890 email contacts. The
contacts typically received project updates once a month, keeping them informed about the project
without bombarding them with emails.

Social Media

Social media sites provided effective opportunities

to reach new audiences and maintain contact with
existing interested parties. An active social media
presence was developed on Facebook, Twitter,
and YouTube. The pages were updated and

monitored on a daily basis, which included Water Purification Demonstration
E Project

e m /103 9 U:J'
%a= D£0; . &

An active social media presence was developed on
posted frequently. Community members were Facebook, Twitter, and YouTube.

responding to public comments to keep followers

engaged. A social media calendar was also

developed and updated monthly such that
interesting and relevant information could be

encouraged to follow the social media pages at
tours and events, on the website, and in newsletters, eUpdates, and other informational materials.

Facebook (www.facebook.com/SanDiegoWPDDP)
The latest project information, AWP Facility tour photos, and links to related articles and factoids

were posted on the project’s Facebook page, adding up to 379 wall posts. The page has received 123
page likes, 12 comments, and 93 likes on page items (e.g., photographs and wall posts).
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Twitter (www.twitter.com/PureWaterSD)

Similar yet pithier posts and links were posted on Twitter compared to those posted to Facebook.
On Twitter, dialogue about water issues and the Demonstration Project were more readily available,
thanks to the social media site’s structure. For example, a project mention by Council President
Young on Twitter led to dialogue with a community member®. Eventually the community member
attended the tour and later posted on Twitter about her positive tour experience and her support for
the project. The Demonstration Project has 133 followers (i.e., subscribers) of its Twitter page. In
addition to the project’s own 537 tweets, posts were retweeted 54 times and the project’s page was
mentioned 75 times by others.

YouTube (www.voutube.com/PureWaterSD)

Project-related videos were posted on the YouTube Y
o N (U Tube
page, including a virtual tour of the AWP Facility, an Tou Sart Doe A Ty
animated video explaining the water purification st | @ Subocbn | 3vanes «
process, project testimonials, and a clip from California’s
Gold with the late Huell Howser that featured the
Demonstration Project. The seven videos posted have
received a total of 3,121 views. The YouTube page also
linked to “favorite” videos posted by other YouTube
channels including the video produced by Elementary

Institute of Science students and a WateReuse

Foundation video about the world’s water supply
titled Downstrean. Seven videos posted about the project on Y ouTube have

received a total of 3,121 views.
Water Agency Collaboration

Although San Diego residents were the primary target audience for project outreach, all of the cities
and agencies that receive or could potentially receive (such as in an emergency) drinking water from
the San Vicente Reservoir have the potential to be affected by a reservoir augmentation project at
San Vicente Reservoir. Water Authority member agencies were kept informed through
presentations, meetings, and facility tours. They also received information suitable for sharing on
their websites and in outreach materials. All Water Authority member agencies have received

information through a presentation or tour.

In addition to providing project information, there was a collaborative effort between the
Demonstration Project and the Water Authority. In early 2012, the Water Authority developed a
brief video that explained the region’s water needs and how full-scale reservoir augmentation could
produce a reliable, local drinking water supply. An additional element of this collaboration was a
cross-promotion where information was shared about the AWP Facility tours and the Water
Authority’s San Vicente Reservoir tours at the other’s tour program.

8 Title listed represents the office held at that time.
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Trade Shows and Conferences
Since full-scale reservoir augmentation at San Vicente Reservoir would be the first project of its kind
in California, the Demonstration Project drew interest from water industry professionals from
across the state and the nation. There were 33 presentations made about the technical and outreach
aspects of the project at local, national, and international water industry conferences. These
presentations increased project visibility and encouraged
connections with and learning from experiences of other water
industry professionals.

Awards

The Demonstration Project has received recognition for its
outreach efforts. In September 2011, the WateReuse
Association honored the Demonstration Project as the Public
Education Program of the Year for its outreach efforts since
inception. The following year in September 2012, the
WateReuse Association recognized the Demonstration Project
once again, this time as the 2012 Small Project of the Year.

Media Outreach The Demonstration Project has received two

. . . . . awards from the WateRense Association.
Effective media outreach required that media representatives 7

receive accurate and timely project information. Information was provided to reporters and editors
of local, regional, and national publications, as well as multicultural print publications, online
publications, and television and radio outlets at all project milestones. The project has been covered
by many media outlets including the San Diego Union-Tribune, North County Times, Los Angeles Times,
USA Today, New York Times, National Public Radio, and National Geographic.

Contact Lists

A comprehensive list of local and national media contacts was developed and information was
provided at project milestones and to generate interest in the AWP Facility tour program. News
releases and template articles were distributed to various publications: daily newspapers, online
media, community newsletters, and trade publications. Members of the multicultural team provided
contact information for local, ethnic media representatives and encouraged them to tour the AWP
Facility. Stakeholders that have their own publications and newsletters were included in the list.

Media Outreach Activities

There were many components of the media outreach activities. Prior to the opening of the AWP
Facility, science reporters were informed about the technical details of the project. This effort
resulted in several publications writing about the multiple barrier process before the AWP Facility
was operational.

Media representatives were invited to tour the AWP Facility once it became operational. On June
30, 2011, San Diego Mayor Jerry Sanders, Councilmember David Alvarez, Public Utilities Director
Roger Bailey, and Demonstration Project Director Marsi Steirer announced the opening of the
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one-mgd AWP Facility at a news conference covered by reporters and camera crews from local
television news stations and several daily print or online publications.’

Template articles were prepared to provide project information through community newspapers,
stakeholder publications, and local websites and extend the reach throughout the City. The articles
were customized as needed for a variety of outlets and updated articles were prepared as the project
progressed. A well-publicized template article from early 2012 promoted the AWP Facility tour
program, increasing participation in the tours while raising awareness about the project.

A news release highlighting a group’s visit to the facility was submitted for consideration in the
group’s newsletter or appropriate publication. Tours were covered in several organizational
newsletters and campus publications, such as Francis Parker School’s online news and SOS
Toastmasters’ monthly newsletter, which may have otherwise not included a story on the
Demonstration Project.

AR MGS womrTan
‘Whm w“?_i?e _ant Cf_v‘II Rights?

Advertisements

=

Advertisements announcing the AWP Facility opening and -
—4 Purification | Project e

the availability of tours were placed in seven local, ethnic == A | @W .
publications (E/ Latino, Filipino Press, La Prensa, San Diego e pemenpntin .
Monitor, Voice & Viewpoint, We Chinese in America [weekend

edition|, and Giving Back Magazine) immediately following

the facility opening in summer 2011.

Depending on the publication, the advertisements ranged
from one-eighth to one-quarter of a page in size. Spanish Advertisements in local ethnic publications
text was used for the advertisements placed in Spanish were used to reach out to multicnltural
language publications. These advertisements were an
important part of reaching out to multicultural audiences.

Additionally, the tour program was advertised in Voice of San
Diego (VOSD) in June/July 2012 as patt of an advertising
package. Since the advertisement placement coincided with

the release of the newest Spiderman movie and Comic-Con
2012, a three-frame animated advertisement that featured a
Demonstration Project informational booth visitor dressed as

Spiderman was placed on the [oice of San Diego website. The .COMES GREAT. WATER.

advertisement included phrases about the tour program that

played on Spiderman terminology. Additionally, a static An animated advertisement featuring a

advertisement about the tour program appeared eight times Demonstration Project informational booth visitor
dressed as Spiderman was placed on the 1 vice of
San Diego website.

® Titles listed represent the office held at the time of
the news conference.
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in the VOSD Best of the Week and Member Report weekly email blasts. Lastly, a quarter-page tour
program advertisement ran in the VOSD monthly magazine.

Media Coverage

As one of the first cities in California to pursue full-scale reservoir augmentation, San Diego has
been front and center in media coverage for recycled water projects in the U.S. and around the
wortld. The project was featured in local and national newspapers, online and trade publications, and
local radio and television stations. The project and the tour program were also featured in
community publications. Many affiliated websites provided links to the project website,
informational materials or videos. Using established multicultural media contacts, project coverage
was generated in African-American, Latino and Asian publications.

In October 2010, the Union-Tribune published an article

describing water purification and included graphic @he Nﬂ‘.‘ ﬁ“t\(@i\“kﬁ

diagram of the multiple barrier process. This emphasis on . T

the science of water puriﬁcation reflected what the As “Yuck Factor’ Subsides, Treated Wastewater Flows From ey
i ' o v e 0 2 Ut W ¢

Demonstration Project was all about. In January 2011, the —— TP

hid
N DIEGO — Almost
'\nSﬂP\‘e ‘northern hlls, the pilot

Union-Tribune recalled its previous criticism of water e B e

seema har! Tong-esteb- "
‘million, uses s potential
cost 13 milion, CEE0 produces  Peen

purification as “toilet to tap” with an editorial piece titled g
“The Yuck Factor: Get Over It”. On a national level, the
New York Times followed suit with an article in February 2012
titled “As “Yuck Factor’ Subsides, Treated Wastewater Flows
From Taps.” From 2010 to 2012, information has been

provided for many articles such as these that have recognized

and contributed to the growing understanding of the scientific
efficacy of water purification technology and San Diego’s need
for a local, reliable source of water. Overall, the project

received media coverage from more than 100 publications and

news outlets locally and nationally.

News coverage was continually monitored and compiled. Links 7y, project received media coverage from more
to relevant news articles were posted on the project website and  #an 700 publications and news outlets locally
in eUpdates. A media tracking database noted project coverage and nationally.

by newspapers, radio, television, and blogs. Coverage of the

Demonstration Project was generally accurate and discussed the technology to be employed to

purify the recycled water.

The commitment to providing accurate, science-based information also resulted in more descriptive
language being used by publications. Instead of sensational headlines relying on the inaccurate

“toilet-to-tap”” moniker, publications used more fact-based headlines. Some examples include Union-
Tribune articles, such as “Water Recycling Key to U.S. Future” (Jan. 10, 2012), “Boosting Reservoirs
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with Purified Wastewater?” (May 22, 2012), and “Recycled Water Getting Another Look” (May 23,
2012).

Speakers Bureau

An active speakers bureau gave 132 presentations about the Demonstration Project throughout San
Diego and proved to be a vital component of the outreach program. These presentations shared
project information with community members and provided an opportunity to receive public
feedback about the project and the presentation itself so public questions and perception about
water purification in San Diego could be more clearly understood.

In order to ensure an inclusive, broad reach
throughout San Diego, an extensive database
of community groups with potential interest
in the project was created. The list began with
groups that received presentations about the
Water Reuse Study in 2005 and 2006. Each
City Council district office was contacted for
recommendations of groups to contact.
Presentation scheduling began with the
groups recommended by council members,
those groups that had been previously

involved, and community planning groups
throughout the City. Contacts were researched

An active speakers bureau gave 132 presentations about the

for environmental groups, business Demonstration Project throughout San Diego.
associations, religious groups, civic

organizations, and other special interest groups. They were then contacted to schedule a
presentation. The speakers bureau program provided an opportunity to explain the project
components and for community members to ask questions, voice concerns, and obtain accurate
information about it.

The speakers bureau members were tasked with presenting information about the project in
community group presentation settings. A PowerPoint presentation was developed to explain San
Diego’s water supply situation, the components of the Demonstration Project, and how water
purification technology works in layperson’s terms. The speakers bureau team participated in two
workshops to become familiar with the presentation and practiced delivering it and responding to
questions. Regular meetings with speakers bureau members were held to discuss feedback from
presentations, develop updated presentation slides, and identify questions that should be added to
the project FAQ.

The speakers bureau was regularly publicized through all aspects of the outreach program including
at community events, at facility tours, on all distributed informational materials, and on the project’s
website. Contacts in the speakers bureau database were contacted and offered a presentation,

July 2013 89



responses were provided to presentation inquiries, equipment and materials were prepared, and
presenter feedback forms and group evaluations were collected. Any questions and concerns from
the group were recorded in the database and follow-up was performed when necessary.

The speakers bureau successfully presented to groups citywide. The groups had various interests,
and many group members followed up with a tour of the AWP Facility. Presentations were made to
churches, classrooms, multicultural group meetings, water industry luncheons, community planning
meetings, environmental symposia, and more. A broad range of groups proved to be interested in
the discussion of San Diego’s water supply and receptive to the options being explored by the City,
particularly the Demonstration Project.

Stakeholder/Partner Communication

Sharing educational information about the project allowed relationships to be formed with
stakeholders and a network of contacts to be developed. Once identified, stakeholders were
contacted to participate in one-on-one stakeholder interviews, schedule group presentations, place
project information in their relevant publications, and tour the AWP Facility. All of the stakeholders
were added to the interested parties’ database so they would receive regular email updates about the
project.

American Assembly

As mentioned previously, in 2004 and 2005 a broad-based group of City residents participated in an
American Assembly-style process to review the City’s Water Reuse Study findings. The American
Assembly members concluded that reservoir augmentation was the most viable use of highly treated
recycled water for San Diego and that it could provide a local, reliable supply of water crucial to the
City’s future.

Because American Assembly participants played such an essential role in the eventual development
of the Demonstration Project and were already invested in it, they were immediately identified as key
stakeholders. Farly in the project, members of the American Assembly were updated about the
project status, informed about outreach opportunities, and encouraged to remain involved. In
addition to being added to the email update contact list, the American Assembly participants were
directly contacted in early 2012 to encourage them to tour the facility or register for a presentation if
they had not done so already.
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Water Reliability Coalition

Beginning in 2009, a unique union of diverse San Diego
organizations came together to form the Water Reliability
Coalition (WRC; formerly the IPR Coalition) in support of
the Demonstration Project. This independent, broad-based
coalition consisted of 23 environmental, technical,
business, and ratepayer advocacy groups that promote the
exploration of water purification in San Diego (see sidebar
for list of organizations). The group was instrumental in
maintaining momentum for the Demonstration Project by
attending and providing testimony at City Council and
other civic meetings. Additionally, they provided an
independent voice about water purification and the need
for a sustainable water supply for San Diego. In 2010, the
San Diego Chapter of WateReuse California presented
special recognition awards to each WRC organization in
recognition of their support of water reuse, and in
particular of water purification in San Diego.

As early supporters of the Demonstration Project, the
WRC was updated about the project and invited to tour the
AWP Facility. The Water Reliability Coalition’s role was to
provide their own opinion about the project as a non-
governmental group. Additional information about the
WRC can be found at www.sdwatersupply.com.

Stakeholders

As mentioned previously, a number of community leaders
were identified and interviewed in one-on-one meetings to
gather their feedback on relevant water issues. A broad
range of perspectives was sought from all sectors of the
community since every industry, group, and individual is
affected by the City’s water supply. Stakeholder
organizations were engaged, including construction,
industrial, medical, education, business, and tourism
sectors. To ensure the interests and concerns of all San
Diego residents were captured, multicultural organizations
and leaders in multicultural communities were sought to
participate in the stakeholder interview process.

Following the interviews, the relationships with the

VU

WATER RELIABILITY COALITION

Coalition Members:
BIOCOM

Building Industry Association
of San Diego
Building Owners and Managers

Association, San Diego Chapter

Citizens Coordinate for Century 3
Coastal Environmental
Rights Foundation
Empower San Diego
Endangered Habitats League
Environmental Health Coalition
Friends of Infrastructure
Industrial Environmental
Association
National Association of Industrial
and Office Properties,
San Diego Chapter
San Diego and Imperial
Counties Labor Council
San Diego Audubon Society
San Diego Regional Economic
Development Corporation
San Diego Coastkeeper
San Diego County Apartment
Association
San Diego County Taxpayers
Association
San Diego Regional Chamber
of Commerce
San Diego River Park Foundation
Sierra Club, San Diego Chapter
Surfrider Foundation, San Diego
Chapter
Sustainability Alliance of
Southern California
Utility Consumers’ Action Network

community leaders and their organizations were reinforced in several ways: providing them with
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information requested during the interview, sharing template articles for inclusion in their
organizational outreach materials, encouraging them to host a speakers bureau presentation, and
inviting them to tour the AWP Facility.

Information Lines and Emails

To promote two-way communication, project telephone information lines and an email address
were set up to allow community leaders to contact project staff easily. Three information lines were
set up for overall project questions, speakers bureau registration, and tour information, respectively.
Also, an email address (PureWaterSD@sandiego.gov) was promoted as the point of contact for all

project-related questions and concerns.

The project received, responded to, and tracked 182 email and telephone inquiries from members of
the public who inquired about it and requested presentations and tours, in addition to members of
the public who requested tours by email. Each email and telephone inquiry was tracked on a form
that recorded contact information and the information requested. The outreach hotlines were useful
for providing a central contact point for the public. The goal was to respond to telephone and email
inquiries within one business day. If a question required a more technical response, technical staff
assisted in developing an accurate response that addressed the contact’s concerns.

Internal Department Communications

The City of San Diego Public Utilities Department’s 1,414 staff members were an important
audience for the Demonstration Project since they could be asked about it while working in the
tield, responding to customer service inquiries, attending or staffing community events, or talking
with their own friends and family. Therefore, internal audiences were kept informed about the
project and provided with as much information as possible.

Internal Meetings

Information about the project was presented to Public Utilities staff at internal division meetings.
Since all of the division staff were invited to and typically attended these meetings, many internal
staff could be reached at once. The presentations explained project details and answered questions
for an audience with unique interests that varied from those of the general public.

Project information was also shared at a series of three tailgate trainings, which are required classes
for field personnel. Prior to the presentation, attendees were tested to determine their water
purification knowledge. Following the presentation, the attendees were tested again to show what
they learned through the presentations.

Intranet

The Public Utilities Department houses its own intranet site its staff. The site provides employee
resources, department information, and related news. Information about AWP Facility tours and the
virtual tour video are posted on the Intranet page. Also, the project’s Pure News newsletters were
posted on the intranet’s page of Public Utilities Department newsletters.
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Pipeline

Pipeline s the Public Utilities Department’s internal monthly
newsletter. It is emailed to Public Utilities staff, posted in
break rooms, and available on the department’s intranet
page. Project updates, City staff tour invitations, and
general information are submitted for inclusion in Pipeline,
as necessary. Overall, information about the Demonstration
Project was included in 14 issues of Pjpeline.

City Staff Tours

To address the unique interests and concerns of Public
Utilities Department staff, 16 AWP Facility tours were
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Information about the Demonstration Project was
included in 14 issues of Pipeline, the Public
Utilities Department’s internal monthly newsletter.

provided for City staff only. These tours were publicized through internal emails, Pipeline, and on

the intranet. Public Utilities supervisors and supervisors in other City departments, such as Storm

Water, requested additional tours to accommodate
their staff members. These tours proved valuable in
educating a large number of City staff about the
project and providing in-depth information to them.

Public Outreach and Education Findings

Key findings of the public outreach and education
program are as follows:

o Feedback from individuals who have toured

the AWP Facility shows that providing an Public Utilities Department staff tour the AWP

)

opportunity to tour the facility increases Facility.

understanding about water purification
processes.

e Research shows a steady increase from 2004 (26 percent) to 2011 (68 percent) to 2012 (73
percent) in City residents who favor using advanced treated recycled water as an addition to

the City’s drinking water supply.
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City of San Diego Water Purification Demonstration Project

Section F: Full-Scale Project Considerations

Full-Scale Reservoir Augmentation Considerations

e Tull-Scale Components of a Multiple Barrier Strategy
e Source Control Enhancement

e North City Water Reclamation Plant

e Advanced Water Purification Facility

e Pipeline System

e AWRP Facility and Pipeline System Cost Estimates

The City must fully understand all potential implications of a reservoir augmentation project at San
Vicente Reservoir prior to deciding whether or not to implement such a project. The Demonstration
Project included an assessment of the full-scale project components that would be required, and an
evaluation of potential operational requirements and other considerations associated with each
component. The results of that assessment are summarized in this section.

Full-Scale Components of a Multiple Barrier Strategy

A reservoir augmentation project at San Vicente Reservoir would require a series of water
purification components, focused on achieving a multiple barrier strategy, as required for regulatory
approval. A multiple barrier strategy protects public health by incorporating safeguards to ensure
that a failure or error at any given treatment step would not compromise public health. The
components of a multiple barrier strategy that would be implemented for reservoir augmentation at
San Vicente Reservoir are illustrated in Figure F-1 and described in further detail below. Please note
that, although a full-scale project’s multiple barrier strategy includes San Vicente Reservoir and a
municipal drinking water treatment plant such as the Alvarado Water Treatment Plant, these
facilities would not require modification. As such, those steps of the multiple barrier strategy are not
addressed in this section.
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Enhanced source
control program
in distinct
sewershed

Figure F - 1: Components of a Multiple Barrier Reservoir Augmentation Project at San Vicente Reservoir

Existing North City
Water Reclamation
Plant serves
non-potable
recycled water
uses

Recycled

Water

Water reclamation
plant can bypass
wastewater to
larger municipal
sewage system at
any time

Advanced Water Purifiction Facility uses 22 mile pipeline Dilution of purified  Large reservoir Full conventional

Full Advanced Treatment (FAT) processes provides 10-hour water in reservoir (240,000 AF) treatment

required by draft Groundwater travel retention is at least 200:1 provides, on complying with

Replenishment regulations time avarage, several Enhanced Surface

years of detention Water Treatment
Rule
| Advanced Water Purification Facility |
. Drinking
Membrane Reverse Ad uvg d Conveyance San Vicente Drinking Water
: 2 2 vance Aokt £ 5 Water Plant oot
Filtration Osmosis Oxidation Pipeline Reservoir Distribution
System
| |
On-ling, real time Certified operator Off-specification Flow in pipeline Reservoir can be Treatment plant
monitoring at on duty 24 hours water can be can be stopped at taken off-line with has multiple
each treatment per day, 7 days immediately any time. Any 24-hour notice sources of supply
process, using per week diverted to off-specification and can fully
many parameters municipal sewage water retained in support system
system pipeline can be with San Vicente
drained to off-line

municipal sewer
system.

July 2013

96



Source Control Enhancement

The first step in the multiple barrier strategy for reservoir augmentation at San Vicente Reservoir

would be source control, which refers to the prevention of contaminants from entering the

wastewater stream. All wastewater systems have source control programs. The City’s source control

program, referred to as IWCP, was implemented in 1982 to regulate industrial discharges into the

San Diego Metropolitan Sewage System (Metro System). The program was required as part of the
NPDES permitting process for Point Loma, and the South Bay Water Reclamation Plant (SBWRP).
The IWCP applies and enforces federal pretreatment regulations set forth by the EPA, and it
satisfies the following objectives:

The City’s IWCP is designed to support the existing
discharge to the ocean via Point Loma, and goes
beyond typical source control programs by
implementing an EPA- and Regional Board-approved
Urban Area Pretreatment Program (UAPP). The City
has taken the following steps in implementing the
UAPP that extend beyond typical source control
programs:

To protect and improve receiving water quality;
To prevent the discharge of toxic and potentially harmful pollutants in concentrations
which would interfere with treatment plant operations or pass through the plant to the
receiving waters;

To protect system personnel and plant facilities by limiting discharges of potentially
hazardous, harmful, or incompatible pollutants;

To prevent contamination of treatment plant sludge in order to maximize beneficial reuse
options for biosolids;

To protect the quality of recycled water.

Developed local limits that comply with
UAPP provisions of the Ocean Pollution

Reduction Act; local limits are re-evaluated

annually. The City participates in the “No Drugs Down the
Drain” program, which alerts California residents
about problems associated with flushing

Implemented Industrial Management

Practices to minimize the discharge of toxic medications down the drain. This program is an
pollutants, such as Batch Discharge excample of the City’s existing source control
approvals, and solvent management plan efforts.

requirements at all laboratories, including

research and development, medical, and analytical laboratories.

Include prohibitions on the discharge of pharmaceutically-active ingredients, including
unused pharmaceuticals, expired pharmaceuticals, rejected batches or lots, and
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pharmaceuticals received in take-back programs in new and renewal permits for medical and
biotech facilities tributary to North City.

e Require facilities that generate biohazardous waste to comply with the July 2005 California
Medical Waste Management Act and revisions and amendments thereto, set forth in the
California Health and Safety Code, Sections 117600 — 118360. Facilities must certify every
six months as to compliance with the pharmaceutical discharge prohibition and
biohazardous waste management requirements. The Program has procedures in place to
evaluate the need for additional controls, and to develop and enforce new local limits and
facility or sector-specific Industrial Management Practices as needed to ensure and maintain
required effluent quality.

For projects where purified water would enter the drinking water system via groundwater or surface
water augmentation, CDPH requires that source control programs be augmented to address
residential and commercial discharges and consider an expanded set of contaminants that may have
public health relevance, such as industrial chemicals, pharmaceuticals, and personal care product
residuals sometimes found in wastewater.

Because the source of purified water for potential reservoir augmentation at San Vicente Reservoir is
North City, that facility’s service area would be the focus of an enhanced source control program.
Figure F-2 depicts the North City service area.
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Figure F - 2: North City Service Area
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In order to identify potential supplements to the City’s IWCP to address possible regulatory

requirements associated with a potential reservoir augmentation project, the City reviewed the

existing source control program being implemented by OCSD. OCSD’s Source Control Program

was enhanced to support the currently operational Orange County GWRS, which employs water

purification processes similar to those that would be implemented for reservoir augmentation at San

Vicente Reservoir. Comparison with OCSD’s program illustrated that the City’s existing program is

robust and goes beyond applicable regulatory requirements for ocean discharges. However, based on

that review and the heightened vigilance required to protect drinking water systems, it was

concluded that the following components should be considered, should the City pursue reservoir

augmentation at San Vicente Reservoir.

e Chemical Inventory Program and GIS Tracking. The City may need to implement an

expanded industrial and commercial discharger chemical inventory database, which is linked to

discharger locations that are tracked using GIS.

e Pollutant Prioritization Program. The City may be expected to develop a program to

prioritize pollutants through sampling and characterization of CECs at the full-scale AWP
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facility and determine if pollutants can be controlled through targeted source control for
individual dischargers or commercial sectors.

e Local Limits Evaluation. To support a full-scale reservoir augmentation project at San
Vicente Reservoir, a local limits evaluation may need to be performed for the North City
service area, taking into consideration compliance criteria established by regulatory agencies.
Local limits are wastewater limitations that apply to commercial and industrial facilities that
discharge to a common treatment plant. They are developed to meet the source control
program objectives and site-specific needs of the local treatment plant and its receiving waters.
The evaluation would consider including additional pollutants of concern (POCs) on North
City’s list of local limits, and potentially lowering the limit of pollutants already on the list. An
annual re-evaluation of the limits may be necessary to ensure compliance with new and
evolving regulations for purified water. This evaluation could be done in conjunction with the
annual local limits evaluation for Point Loma.

North City Water Reclamation Plant

North City would be a key component of a
reservoir augmentation project at San Vicente
Reservoir, providing conventional wastewater
and tertiary water treatment technologies to _ N S
water feeding the AWP facility. North City has - e — sl
been operating since 1997, and has a current S : ‘
design capacity of 30 mgd based on an annual
average daily inflow rate; however, North City
was master-planned for expansion to 45 mgd
(City of San Diego 2012b). The IAP noted that
North City already has complex reliability

features, including conservative operating _ A 3
criteria and flow equalization, to support a North City is an existing facility that would serve as a key
reservoir augmentation project at San Vicente component of a full-scale reservoir angmentation project by

Reservoir providing recycled water to a full-scale AWP Facility.

No physical modification would be necessary for North City as part of a reservoir augmentation
project at San Vicente Reservoir, although some operational adjustments could be made, including
use of different chemicals and adjustment of certain operating procedures to complement the
operation and performance of the full-scale AWP facility.

Full-Scale Advanced Water Purification Facility

As explained in Section B, Advanced Water Purification Facility, the City operated the AWP Facility
for one year, producing one mgd of purified water using the same process components that would
be used in a full-scale AWP facility. Operating the AWP Facility enabled the City to identify
recommendations for design of a full-scale AWP facility (CDM Smith and MWH, 2013a). The full-
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scale components and design considerations identified as part of the Demonstration Project are

summarized below.

Facility Components

The full-scale AWP facility would include the same general process components as the AWP
Facility, as well as additional components necessary to address water quality and testing results from
the AWP Facility. Table F-1 identifies the necessary full-scale AWP facility components and
identifies which components were demonstrated at the one-mgd AWP Facility.

Production Capacity

An analysis was conducted to define an initial capacity for the full-scale AWP facility. That analysis
evaluated the overall capacity of North City and recycled water availability considering existing
irrigation and industrial users. Due to the seasonal variation in demand from existing recycled water
users (more irrigation demand occurs in the summer months), more purified water would be
available to augment San Vicente Reservoir during winter months. The initial full-scale AWP facility
production capacity was determined to be 18 mgd. Average production (15 mgd) is expected to be
slightly lower than maximum treatment capacity (18 mgd) because production will vary throughout
the year due to seasonal fluctuations in recycled water demand and routine maintenance
requirements. During periods of low recycled water demand, production would reach full
production capacity, while in months of peak recycled water demand, it will be less than capacity,

averaging approximately 15 mgd on a year-round basis.

Based on the full-scale capacity analysis, preliminary design criteria were developed for an 18-mgd
capacity facility. The capital cost estimates presented later in this section are based on an 18-mgd
maximum treatment capacity, because the infrastructure needs to be sized to be capable of
delivering the maximum production of 18 mgd. The operations and maintenance (O&M) cost
estimates are based on an annual average production of 15 mgd, because this is the average expected
production for which annual, ongoing expenses will be incurred.

This production capacity analysis is summarized in the Full-Scale Reservoir Augmentation Capacity
Analysis Technical Memorandum (RMC, 2011). The City updated this technical memorandum in
January 2013.

Site Location and Layout

The full-scale AWP facility would be located on 10.3 acres of vacant City-owned property
immediately north of North City. The site layout for the full-scale AWP facility was developed to
locate the administrative building on the south side of the facility for visitor access. Process areas not
enclosed in a building would be installed under canopies. A pipe gallery/access tunnel would be
provided under Eastgate Mall Road, connecting North City to the full-scale AWP facility just west
of the guard shack. Figure F-3 presents the preliminary site layout and location for the full-scale
AWP facility.
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Table F - 1: Full-Scale AWP Facility Components

Demonstrated
at 1- mgd AWP
Facility?

Full-Scale AWP Facility

Component

Pump station to send

A new pump station would need to be constructed to

North City water to the No pump water from North City to the full-scale AWP facility

full-scale AWP facility site.

Pre-treatment chemical Pre-treatment would continue to be applied for the full-

addition Yes scale system to reduce contaminants that may harm the
AWP Facility equipment.

Membrane filtration (either Membrane filtration would continue to be the first stage in

microfiltration or Yes the water purification process for the full-scale AWP

ultrafiltration) facility.

Membrane filtration break A membrane filtration “break tank’ would continue to be

tank Yes used to hold water before it is sent to the reverse osmosis
system. This will help to stabilize flows.

Reverse osmosis booster “Booster pumps,” pump stations used to move water from

pumps Yes the membrane filtration to the reverse osmosis process,
would continue to be used.

Reverse osmosis pre- Pre-treatment before the reverse osmosis stage would

treatment chemical Yes continue to be applied to reduce contaminants that may

addition harm the reverse osmosis membranes.

Cartridge filters No Cartridge filters would be added to help protect the reverse
osmosis membranes.

Reverse osmosis feed “Feed pumps,” send water into the reverse osmosis system

pumps Yes would continue to be used to directly control the pressure
of water entering the reverse osmosis system.

Reverse osmosis system A reverse osmosis system would continue to be the

Yes secondary and main stage in the water purification process

for the full-scale AWP facility.

UV disinfection/advanced An UV disinfection/advanced oxidation system would

oxidation using UV light Yes continue to be the third and final stage in the water

with hydrogen peroxide purification process for the full-scale AWP facility.

Post-treatment/ Post-treatment would be added for the full-scale AWP

stabilization chemical facility system. This step will include adding treatment

addition No chemicals to stabilize the purified water and ensure that it
does not have corrosive properties that could potentially
damage the conveyance pipeline to San Vicente Reservoir.

Purified water pump A purified water pump station would be added to transport

station No purified water from the full-scale AWP facility to San
Vicente Reservoir.

Operations Center An operations center building would be added to conduct

No necessatry operations and testing procedures for the full-

scale AWP facility.

Footnotes:

1. Yesindicates the component was demonstrated by the AWP Facility. No indicates that, while
not demonstrated by the AWP Facility, the component would be necessary for a full-scale

facility.
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Figure F - 3: Preliminary Layout and Location for the Full-Scale AWP Facility
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System Controls, Reliability, and Redundancy

North City treats wastewater flows that would otherwise be treated at Point Loma. Flows to North
City can be diverted to Point Loma, allowing North City to be shut down or taken “offline” any
time. Point Loma can therefore serve as a back-up system, where flows can be sent from the North
City service area when needed. The full-scale AWP facility would be able to be taken offline by
halting delivery of recycled water from North City. Although the full-scale AWP facility would have
the ability to be shut down at any time, facility design would need to include standard redundancy
features that would allow the full-scale AWP facility to continue to operate at its optimal capacity
when a particular process unit was offline for maintenance or cleaning,.

Continuous monitoring and the ability to immediately shut down the full-scale AWP facility are
critical components of the overall reliability of water purification processes. Instrumentation and
automation would be provided to continuously verify that processes are operating as expected. The
control system would include electronic monitoring that would automatically shut down the facility
if a problem was detected. This would prevent water that does not meet the water quality
requirements from being introduced into San Vicente Reservoir. Manual checks would also be
performed on each system to identify operational trends and detect anomalies that require attention.
These electronic systems controls and manual procedures, together with critical control point
monitoring (see Section B, Advanced Water Purification Facility), would assure that only the highest
quality water leaves the full-scale AWP facility.

Pipeline System Components

The City’s Water Repurification Project efforts in the 1990s generated a conceptual pipeline
(conveyance) system for a reservoir augmentation project that would convey purified water from
North City to San Vicente Reservoir. However, because conditions have changed substantially since
the Water Repurification Project was completed, a new conveyance study was required to analyze
how water could be conveyed from the full-scale AWP facility (North City) to San Vicente
Reservoir. In 2012, a conceptual design study was completed to update recommendations for the
purified water conveyance system, including potential pipeline alignhments and pump station
specifications (RMC, 2012). The new conveyance study also comprehensively analyzed conditions
that have changed since the Water Repurification Project was completed. In addition, the conceptual
design provided estimates of the associated capital and operations and maintenance costs for the
pipeline system components.

Components of the purified water pipeline system would include:

e Purified water pump station
e DPurified water pipeline

e Reservoir inlet structure

An overview of the findings from the conceptual design study, including potential pipeline
alignments and operational features of the pipeline and purified water pump station, are provided
below.
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Purified Water Pump Station

A new pump station would be required at the full-scale AWP facility to transport purified water

through the pipeline to San Vicente Reservoir. The capacity of this pump station would match the

operating range of the AWP facility, with the potential to expand as necessary. Preliminary

recommendations for pump types and clear well capacity (needed to counterbalance AWP facility

production and pump station operation) were also provided in the conveyance conceptual design

study.

Purified Water Pipeline

A series of alternative pipeline alignments to convey purified water from the full-scale AWP facility

to San Vicente Reservoir were evaluated. These alighments are described below, and the potential

location of these alighments is illustrated in Figure F-4.

Figure F - 4: Potential Purified Water Pipeline Alignments
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Northerly Alighments

Two northerly alighments were considered to transport purified water to San Vicente Reservoir,

referred to as the northern alignment and the San Vicente Pipeline alignment. The northern

alignment, originally evaluated during the Water Repurification Project, is approximately 24 miles

long, and follows city streets from North City to the Water Authority’s Rancho Pefasquitos
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Pressure Control and Hydroelectric facility, which is adjacent to the Second Aqueduct near Mercy
Road and Black Mountain. From there, the alignment travels along Pomerado Road to Spring
Canyon Road to Scripps Poway Parkway, then south along Highway 67, with a purified water inlet
structure near the First Aqueduct inlet structure at San Vicente Reservoir. The close proximity of the
purified water inlet to the First Aqueduct inlet structure could pose a challenge, as it would reduce
reservoir retention time and blending, which are required to satisfy regulatory requirements. The
alignment also traverses challenging terrain, and an encroachment permit would be required from
Caltrans to place the pipe in the Highway 67 right-of-way. This alignment should be studied further
in the preliminary design phase.

San Vicente Pipeline Alignment

The second northern alignment, the San Vicente Pipeline, is a connection to an existing pipeline that
is operated by the Water Authority as part of the region’s Emergency Storage Project. The
Emergency Storage Project was implemented to connect a network of reservoirs, pipelines, and
other facilities that can be used to store and move water throughout the San Diego region in the
event of a natural disaster such as an earthquake or drought. The San Vicente Pipeline is 11 miles in
length, and connects the Second Aqueduct, which supplies imported water to the west side of San
Diego County, to San Vicente Reservoir. Due to the proximity of the San Vicente Pipeline to North
City, the fact that it connects to San Vicente Reservoir, and the expected limited use of this pipeline
(expected to be used primarily under emergency conditions), this pipeline was considered as a
potential pipeline option for a reservoir augmentation project at San Vicente Reservoir.
Approximately 10 miles of new pipeline would be needed to connect to the existing 11-mile San
Vicente Pipeline.

Through meetings with the Water Authority, it was determined that the San Vicente Pipeline not
only conveys water to San Vicente Reservoir, but is also used to convey water directly to the Morena
Pipeline and Helix Water District Pipeline, both of which supply imported water directly to the
Helix Water District’s Levy Water Treatment Plant. Due to this direct connection to the Levy Water
Treatment Plant (lacking an environmental buffer), use of the San Vicente Pipeline to convey
purified water to San Vicente Reservoir could not be considered during the Demonstration Project.

It is recognized that, should the Water Authority and Helix Water District make other arrangements
to transport water from the Second Aqueduct to the Levy Water Treatment Plant, a purified water
conveyance strategy including the San Vicente Pipeline could be feasible from a regulatory
standpoint. Should the City decide to proceed with a full-scale project, it is recommended that this
option be further explored. Further, in the event that regulatory conditions change such that an
environmental buffer is no longer required between a purified water source and a drinking water
system, use of the San Vicente Pipeline could become feasible from a regulatory perspective.

Southerly Alignments

Purified water conveyance research conducted during the Water Repurification Project in the 1990s
focused primarily on a southerly alignment. This alignment included use of the existing recycled
water pipeline serving the Metropolitan Biosolids Center and other customers to the southeast of
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North City. In addition, it relied on a longitudinal encroachment of a Caltrans right-of-way along
State Route 52 (SR-52) and construction of a pipeline along Mast Boulevard in the Santee area. This
alignhment was re-evaluated as part of the Demonstration Project. Significant changes have occurred
along this pipeline alignment since the 1990s. As a result of these changes, the City investigated two
alternative southerly alignments for a purified water pipeline: the original approximately 22-mile
alignment, including a SR-52 encroachment, and an approximately 23-mile alternative alignment
through Mission Gorge that avoids SR-52. Based on the updated analysis conducted as part of the
Demonstration Project, a southerly alignment appears to provide the best opportunity to convey
purified water from North City to San Vicente Reservoir. Consequently, the cost estimate presented
in the following section is representative of a southerly alignment. At the current level of planning
and cost estimation, there is no appreciable difference in costs between the two southerly
alignments.

Construction Impacts

Construction along any of the potential alignments would require stream crossings and analyses of
adjacent native habitat and cultural resources. In addition, construction could potentially generate
traffic, noise, and other environmental impacts, depending on its location and magnitude. Moving
forward, additional environmental analyses will be required to determine specific features of each
alignment such as potential impacts to biological, cultural, and other resources, which would make
one alternative superior over the other from an environmental impact point of view.

Pipeline Draining

CDPH would require that purified water from a full-scale AWP facility be captured and prevented
from entering San Vicente Reservoir in the unlikely event of a problem at the full-scale AWP facility.
The pipeline transporting purified water to the reservoir would be generally on an uphill slope,
facilitating the capture and diversion of flows away from San Vicente Reservoir if necessary. In a
reservoir augmentation project at San Vicente Reservoir, drain lines would be included in the
pipeline system design to enable off-specification flows to be diverted to local sewer systems. Along
a southern alignment, this reliability feature would require the diversion of flows to both Santee and
San Diego sewer systems.

Purified Water Inlet Structure

The purified water inlet structure would enable purified water to be released from the conveyance
pipeline into San Vicente Reservoir. The inlet structure would be positioned at an elevation that
would always remain above the surface of the water in the reservoir, and it would include a spillway.
Engineering studies conducted in the 1990s provided a preliminary design for this inlet structure,
which was reviewed as part of the Demonstration Project. This inlet structure is still feasible.

A series of purified water inlet locations were studied as part of the Reservoir Study conducted by
Flow Science (refer to Section C, San Vicente Reservoir Study for more information). While all
locations studied were determined to meet regulatory requirements for blending and travel time, a
conservative location on the southeast edge of the reservoir (the Design Purified Water Inlet
Location) was used as the basis for estimating conveyance pipeline costs.
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AWP Facility and Pipeline System Costs

AWP facility and pipeline system costs were evaluated in terms of overall capital and O&M costs;
unit costs, which reflect the capital and O&M costs spread over the project life and presented in
terms of cost per AF of water produced; and effects on an average monthly household water bill.
Avoided wastewater system costs were also quantified. These costs are described below.

Capital and O&M Costs

Capital and O&M costs for the AWP facility and purified water pipeline system are presented in
Tables F-2 and F-3, respectively. These cost estimates were based on preliminary facility engineering,
and would be updated during final design should the City decide to move forward with a full-scale
project. Costs for the purified water pipeline system were developed as part of the Conveyance
Conceptual Design Study, and costs for the full-scale AWP facility were developed as part of the
Advanced Water Purification Facility Study (CDM Smith and MWH, 2013a). Total capital costs for
a reservoir augmentation project at San Vicente Reservoir are estimated to be approximately $369
million, with O&M costs estimated to be $15.5 million per year.
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Table F - 2: AWP Facility and Purified Water Pipeline System

Preliminary Capital Cost Estimate

Parameter Capital Cost!

AWP Facility Construction Costs

AWP Facility Influent Pump Station $2,800,000
Site Civil/Yard Piping $5,800,000
Operations, Maintenance, and Administration Building $1,600,000
Membrane Filtration Break Tank and Pump Station $4,000,000
Chemical Storage Area #1 (Pre-Treatment Chemical Facility) $2,400,000
Membrane Filtration Facility $25,300,000
Reverse Osmosis Facility $21,300,000
UV Disinfection and Advanced Oxidation System $9,900,000
Chemical Storage Area #2 (Post-Treatment Chemical Facility) $2,100,000
AWP Facility Construction Subtotal $75,200,000
Contingency (30% of Construction Total) $22,600,000
Insurance, Bonds, Overhead & Profit $12,700,000
AWP Facility Construction Total $110,500,000
AWP Facility Implementation Costs
Engineering & Pre-Construction (20% of Total Construction Cost)? $22,100,000
Environmental Documentation and Mitigation $1,000,000
Construction Management (10% of Total Construction Cost) $11,100,000
AWP Facility Implementation Total $34,200,000
Total AWP Facility Capital Cost (Construction Total + Implementation Total) $144,700,000
Purified Water Pipeline System Construction Costs
Purified Water Pump Station $8,000,000
Purified Water Pipeline $114,200,000
Pipeline System Construction Total $122,200,000
Pipeline System Implementation Costs
Contingency (30% of Construction Total) $36,700,000
Engineering & Construction Management (30% of Construction Total)?2 $36,700,000
Environmental Documentation and Mitigation $24,400,000
Land Acquisition $4,500,000
Pipeline System Implementation Total $102,300,000
Total Pipeline System Capital Cost (Construction & Implementation) $224,500,000
Total Capital Cost (Construction + Implementation + Source Control) $369,200,000

1. Costs for the purified water pipeline system were developed as part of the conveyance conceptual
design study, and costs for the full-scale AWP facility were developed as part of the Advanced Water

Purification Facility Study (CDM Smith and MWH, 2013a).
2. Includes costs associated with regulatory compliance and permitting.
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Table F - 3: AWP Facility and Purified Water Pipeline System
Preliminary O&M Cost Estimate

Parameter Annual 0&M Cost?

Power Costs
AWP Facility Influent Pump Station $306,000
Membrane Filtration System $43,000
Reverse Osmosis System $1,614,000
UV Disinfection and Advanced Oxidation System $185,000
Miscellaneous Equipment $7,000
Buildings $481,000
Purified Water Pump Station $1,657,000
Power Costs - Subtotal $4,293,000
Chemical Costs
Membrane Filtration Pretreatment $223,000
Reverse Osmosis Pretreatment $431,000
Hydrogen Peroxide for Advanced Oxidation $216,000
Post Treatment $358,000
Membrane Cleaning $103,000
Chemical Costs - Subtotal $1,331,000
Replacement of Consumables
Membrane Filtration Membranes $441,000
Reverse Osmosis Cartridge Filters and Reverse Osmosis Membranes $319,000
UV Lamps and Ballasts $281,000
Replacement of Consumables - Subtotal $1,041,000
AWP Facility Maintenance Costs $1,409,000
Treatment at North City to Support AWP Facility? $3,965,000
Purified Water Pump Station Maintenance Costs $228,000
Purified Water Pipeline Maintenance Costs $1,500,000
Other Annual Costs (Compliance Testing and Security) $310,000
Annual Labor Costs $1,418,000
Total Annual O&M Cost $15,495,000

1. Costs for the purified water pipeline system were developed as part of the conveyance conceptual
design study, and costs for the full-scale AWP facility were developed as part of the Advanced Water

Purification Facility Study (CDM Smith and MWH, 2013a).

2. Costto increase North City tertiary water production above what is needed to meet non-potable

recycled water demands.
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Auxiliary Program Costs

Additional auxiliary program costs to support a full-scale project are presented in Table F-4. These

cost estimates were based on preliminary cost estimates for a source control program and a public

outreach program. Costs for the Source Control Program were developed as part of the Enhanced
Source Control Plan for the Full-Scale Advanced Water Purification Facility Technical
Memorandum (RMC, 2013).

Table F - 4: Auxiliary Program Cost Estimate

Parameter H Auxiliary Cost
Auxiliary Upfront Cost
Source Control Program Upfront Cost! $500,000
Auxiliary Annual Cost
Source Control Program Annual Costs? $50,000
Public Outreach Annual Program Costs3 $700,000
1. Source control upfront costs include a chemical inventory program and GIS tracking database

(approximately $50,000), a pollutant prioritization program to be completed by existing City staff
(approximately $50,000 for initial set-up work), and a local limits evaluation for North City
(approximately $400,000). For additional information on source control program costs, refer to the
Enhanced Source Control Plan for the Full-Scale Advanced Water Purification Facility Technical
Memorandum (RMC, 2013).

Source control annual costs include $25,000/yr for annual updates to the chemical inventory
program and GIS tracking database, an average of $10,000/yr for periodic updates to the pollutant
prioritization program, and $15,000/yr, on average, for updates to the local limits analysis. For
additional information on source control program costs, refer to the Enhanced Source Control Plan
for the Full-Scale Advanced Water Purification Facility Technical Memorandum (RMC, 2013).

Public outreach annual costs include initial start-up of outreach efforts. Annual public outreach costs
will be scaled back following full-scale reservoir augmentation project operations.

Unit Costs
A net present value analysis was performed on the capital and O&M costs presented above. Based

on this analysis, the unit cost of a reservoir augmentation project as San Vicente Reservoir would be

approximately $2,000/AF, as shown in Table F-5. Key assumptions of this analysis included:

The project life is 50 years.
Financing would be received through rates, revenue bonds, and State Revolving Funds.

The Water Authority’s Local Resource Program (LRP) credits would continue. The

uncertain future of these credits was addressed by applying a credit that reflects a midpoint
between favorable and unfavorable conditions. Under favorable conditions, the credit is
expected to be $450/AF of water produced, while under unfavorable conditions it is
expected to be $100/AF. The average of $275/AF was used in estimating the overall cost of

reservoir augmentation.

Grant funding in the amount of 20 percent of capital costs would be received. Such grants

are typical for water recycling projects.
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Table F - 5: Projected Unit Costs

Project Component Projected Unit Cost!

AWP Facility $1200/AF
Purified Water Pipeline System $700/AF
Source Control $50/AF
Public Outreach $50/AF
Total $2,000/ AE

1. Assumes a project life of 50 years, financing through both revenue bonds and State Revolving Funds,
LRP credits of $275 / AF, and grant funding in the amount of 20% of capital costs.

The projected unit cost of $2,000/AF is consistent with projections developed for the Indirect
Potable Reuse - Phase I project evaluated in development of the 2012 LRWRP, which was estimated
to cost approximately $2,100/AF, including initial capital and annual operating costs (including
energy). A key difference between the costs developed for the LRWRP and the costs presented in
this Project Report is that the LRWRP costs do not reflect any potential grant funding or low-
interest loans. Neither the costs developed for this study nor the LRWRP costs reflect any cost
savings from reduced wastewater treatment and disposal (see Avoided Wastewater Costs section,
below).

Household Water Bill

The anticipated effect of a reservoir augmentation project at San Vicente Reservoir on an average
monthly household water bill was also calculated. Assuming an average residential usage volume of
14 hundred cubic feet per month, an average untreated water supply cost to the City of
approximately $962/AF, and an average total water use of approximately 194,000 AFY, a reservoir
augmentation project at San Vicente Reservoir with an average flow of 15 mgd and a unit cost of
$2,000/AF would result in an increase of approximately $6.87 per month on an average residential
water bill. For comparison, the average residential water bill (fiscal year 2012-2013) was
approximately $72.03 per monthly billing cycle (water charges only).

This projected increase does not take into consideration projected increases in monthly water bills
expected as the result of increasing imported water supply costs that would occur with or without a
reservoir augmentation project at San Vicente Reservoir. It should also be recognized that such a
project would provide value to the customer in increased supply reliability and reduced reliance on
imported water.

Avoided Costs

The implementation of a reservoir augmentation project at San Vicente Reservoir would result in
avoided wastewater system costs, as well as savings related to reduced salinity in the City’s water
supplies. Avoided wastewater system costs result from the elimination of costly capital improvement
needs and in reduced operations and maintenance costs. In order to determine what capital
improvements could be avoided as a result of implementing full-scale reservoir augmentation, the
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September 2011 Metro Wastewater Plan (Plan) was referenced. The facility requirements described
in the Plan correspond to Point Loma remaining a chemically-enhanced primary treatment plant.
There are several projects included in the Plan’s long-term capital program. Among these projects is
the construction of a seven-million-gallon wet weather storage facility that would be needed to
attenuate flows to Point Loma. In the absence of full-scale reservoir augmentation, this facility
would need to be operational by the year 2022. Its estimated capital and operating costs are $§123
million and $6.2 million per year, respectively.

Implementation of a reservoir augmentation project at San Vicente Reservoir would also reduce the
flows conveyed to and treated at Point Loma. Annual operations and maintenance savings related to
reduced treatment and conveyance, respectively, are approximately $2.2 million and $450,000 per

year.

The TDS (a measure of salt content) of purified water produced at the AWP Facility was
approximately 15 mg/L.. This is in contrast to imported water TDS, which is approximately 500
mg/L and has occasionally exceeded 600 mg/L (City of San Diego, 2012a, City of San Diego,
2012g). The estimated monetary savings to a drinking water system due to reduced salinity was
evaluated by MWD and the Bureau of Reclamation in the late 1990s. They found that reduced
salinity correlates with longer useful lives of downstream treatment facilities. Savings related to the
extended lives of retail customers’ plumbing fixtures would also be expected. The savings associated
with reduced salinity were further evaluated in Water Reuse Study (City of San Diego, March 2006)
specifically for the City’s setting and determined to equal $250/AF. The Recycled Water Study (City
of San Diego, July 2012) re-evaluated the savings and conservatively applied $100/AF in its financial
analysis. While it is anticipated that salt reduction benefits would be observed as a result of a
reservoir augmentation project at San Vicente Reservoir, this benefit has not been analyzed as part
of the Demonstration Project, and has not been monetized.

These avoided costs, summatized in Table F-6, yield an associated net unit cost of $1,000/AF.

Table F - 6: Avoided System Costs

Benefit Avoided Cost Avoided Cost per AF
Point Loma Wet Weather Storage $123,000,000 (Capital) $1,000
Facility $6,150,000 (Annual O&M)

Reduced Treatment at Point Loma $2,200,000 (Annual 0&M)

Reduced Pumping at Pump Stations $450,000 (Annual 0&M)

No. 2
Reduced Salinity in Water Supplies Not monetized
Total Avoided Costs/Savings $1,000

The current cost of untreated imported water as of January 2013 is $1,039/AF. Imported water
costs are expected to increase at a rate of 5.8 percent per year through 2020, and between three and
six percent per year after 2020. Figure F-5 presents the current and projected cost of imported water
compared to the net cost of water from a reservoir augmentation project at San Vicente Reservoir.

July 2013 113




As shown in this figure, the unit cost of imported water supplies exceeds the net unit cost of
supplies from a reservoir augmentation project at San Vicente Reservoir.

Figure F - 5: Current and Projected Cost of Water Supplies
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For additional cost information, please refer to Section 8.4 of the City of San Diego Recycled Water
Study (City of San Diego, 2012b), provided in Appendix G.

Energy

An energy analysis requested by City Council for water supply options will be completed by the
consultant preparing the City’s 2012 LRWRP. The report is anticipated to be submitted for City
Council review and acceptance in early 2013.

Because no single water supply option can meet all goals of the 2012 LRWRP, a range of options
(including conservation, groundwater, non-potable reuse, reservoir augmentation, rainwater, gray
water, ocean desalination, and imported water) was considered to form eight portfolios and diversify
the approach to meet the objective of the plan. Over 20 performance measures were used to
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comprehensively evaluate each portfolio, which were ranked in terms of their cumulative
performance.

Based on these rankings, and their climate change adaptation benefits, three portfolios consistently
ranked highest. All three of these highest ranked portfolios included reservoir augmentation at San
Vicente Reservoir as a common resource option. The inclusion of a full-scale (15-mgd average flow)
reservoir augmentation project as a resource option in all three of the highest ranked portfolios is
significant because, if approved by the public, City Council and CDPH, reservoir augmentation at
San Vicente Reservoir would be validated based on cost, energy footprint, and other criteria as a

recommended near term resource strategy.

One quantitative performance measure for “energy footprint” of the City’s water sources is the
cumulative carbon dioxide emissions. Energy use can be illustrated by kWh /AF or tons of carbon
dioxide emissions per AF. Reporting of greenhouse gas emissions (of which carbon dioxide is
considered the largest, or primary component) by major source is required by the California Global
Warming Solutions Act (AB 32, 20006). The City’s reliance on imported water that originates
hundreds of miles away and requires energy-intensive pumping contributes significantly to
greenhouse gas emissions.

Greenhouse gas emissions are calculated based on typical per unit energy requirements for each
source of water supply, including energy requirements for distribution and wastewater treatment if
applicable. The energy (kWh/AF) of each water supply option in the 2012 LRWRP was converted
to carbon dioxide equivalents (San Diego, 2012c). Carbon dioxide emissions are a reflection of the
energy required to produce water, not the type of energy used, for each water resource. While
imported water sources have different sources of energy than local water resources, it is assumed
that all water resources use the same energy resource for simplicity.

The 15-mgd reservoir augmentation project at San Vicente Reservoir (estimated to require 2,500
kWh of energy per AF) would produce approximately 1.0 metric tons of greenhouse gases/AF. By
compatison, imported water requitres a range of 2,000 kWh/AF to 3,300 kWh/AF of energy,
depending on the blend of water from the Colorado River or the Bay-Delta in Northern California,
respectively. This cotresponds to a range of 0.8 to 1.3 metric tons of greenhouse gases/AF (City of
San Diego, 2012c). Since 2003, the blend delivered to the Water Authority has averaged
approximately two-thirds Colorado River and one-third water from the Bay-Delta. Future imported
water energy consumption will vary depending on actual blend. However, for practical purposes, the
reservoir augmentation project at San Vicente Reservoir energy consumption is equivalent to that of

imported water.
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Section G: Summary and Conclusions

In an average year, approximately 85 to 90 percent of the City of San Diego’s water supplies are
imported water (City of San Diego, 2011a). Imported water reliability issues, coupled with recurring
droughts in the San Diego region, have placed considerable strain on the City's ability to meet watet
demands. The City has taken a variety of actions to maximize water resources and improve water
supply reliability, including moving forward with a three-phased Water Reuse Program designed to
maximize the use of recycled water throughout the City. The Water Reuse Program is an integral
component of the City’s plan to improve water supply reliability by developing local, drought-
tolerant water supplies.

The City’s 2006 Water Reuse Study (Phase 1 of the Water Reuse Program) included a
comprehensive evaluation of all viable options to maximize the use of recycled water produced by
the City’s two water reclamation plants. Based on this study, a stakeholder group determined that
the preferred option for maximizing use of the City’s recycled water supply would be to augment
existing supplies in the City's San Vicente Reservoir with purified water (reservoir augmentation at
San Vicente Reservoir).

The City recently completed Phase 2 of the Water Reuse Program, the Water Purification
Demonstration Project. This three-year project assessed the feasibility of supplementing San Diego’s
San Vicente Reservoir with purified water produced at an advanced water purification facility located
at North City. The Demonstration Project involved constructing and operating a small-scale
advanced water purification facility, studying San Vicente Reservoir, implementing a public outreach
and education program, coordinating with regulatory agencies, and developing conceptual design
criteria and costs for a full-scale AWP facility and purified water conveyance facilities. The concept
of using purified water to augment San Vicente Reservoir has been determined to be feasible, and
the Mayor and City Council may consider implementing a full-scale reservoir augmentation project
at San Vicente Reservoir, which would be Phase 3 of the Water Reuse Program.

The Demonstration Project consisted of the following components:

1. Convene an Independent Advisory Panel

2. Design, install, and operate a demonstration-scale advanced water purification facility at the
North City Water Reclamation Plant

3. Conduct a study of San Vicente Reservoir to establish residence time and water quality
parameters and conditions of purified water in the reservoir

4. Perform an energy and economic analysis
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5. Define the state’s regulatory requirements for a full-scale reservoir augmentation project at San
Vicente Reservoir

6. Perform a pipeline alignhment study

7. Conduct a public outreach and education program

The Demonstration Project generated a significant body of data related to the expected performance
of a full-scale reservoir augmentation project at San Vicente Reservoir. Each Demonstration Project
component was designed to generate evidence and findings to assess the feasibility of such a project.
Each of these components is summarized below.

e Component: Convene an Independent Advisory Panel. An IAP organized and managed
by NWRI was convened in 2009 to oversee the Demonstration Project. The IAP consisted
of ten academics and professionals with extensive expertise in the science of water reuse,
including water and wastewater technology, public health, epidemiology, toxicology, water
quality, environmental science, limnology, public utilities, and industry regulations. The IAP
unanimously concluded that the project will “...be a landmark development in the
acceptance and furtherance of indirect potable reuse and will contribute to the City of San
Diego’s water portfolio. The proposed project will supplement existing sources and provide
a greater degree of independence, thus improving the reliability of the existing water supply.”
The IAP findings can be found in Appendix F.

e Component: Design, construct, and operate a demonstration-scale advanced water
purification facility at the North City Water Reclamation Plant. The AWP Facility was
designed, installed, operated, and tested between 2010 and 2012. The ability to produce
purified water meeting all regulatory standards was evaluated by performing water quality
testing on 12 months of purified water samples produced by the AWP Facility. The AWP
Facility produced purified water that reliably met applicable water quality standards, and on-
line monitoring confirmed the continuous acceptable
performance of water purification technologies.
Although the testing period is complete, the AWP
Facility has continued to operate for public tours and
to gather additional equipment performance data.

e Component: Conduct a study of San Vicente
Reservoir to establish residence time and water
quality effects of purified water in the reservoir.
A detailed study of San Vicente Reservoir was
conducted to establish residence time and water

quality effects of purified water in the reservoir.

Blending, retention time, and water quality in the Water quality monitoring showed that
purified water met all applicable regulatory

reservoir were evaluated by using a robust computer
y & p standards.

model. The model was set up and applied by an
expert team and validated by the IAP. It was
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determined that blending and retention of purified water in San Vicente Reservoir would
constitute a substantial environmental barrier, sufficient to meet regulatory requirements,
and that the addition of purified water would not adversely affect natural reservoir
conditions and mixing. The modeling showed that the enlargement of the reservoir will
improve nutrient-related water quality issues compared to the historical reservoir, and that
adding purified to the enlarged reservoir will not substantially affect these improvements.

e Component: Perform an energy and economic analysis. Costs were developed based on
concept-level facility plans prepared as part of the Demonstration Project and validated
based on existing operating projects. Full-scale project implementation costs were estimated
to be $2,000/AF, with net costs reduced to approximately $1,000/AF when considering
wastewater system avoided costs. A full-scale reservoir augmentation project at San Vicente
Reservoir would require approximately the same amount of energy and generate green house
gas emissions comparable to imported water, based on an energy analysis conducted as part
of the LRWRP.

e Component: Define the state’s

regulatory requirements for a full-
scale reservoir augmentation
project at San Vicente Reservoir.
Regulators participated in all IAP
meetings and working groups

Toll Road Arm

addressing all technical aspects of
reservoir augmentation conducted
throughout the Demonstration

Project. This technical background T e san vicente Reservoir
enabled the regulators to establish The three-dimensional Water Quality Model Output demonstrated
specific guidelines and regulatory that the addition of purified water would inprove nutrient-related
pathways to permitting a reservoir water quality issues in San 1 icente Reservoir.

augmentation project at San Vicente

Reservoir. A Concept Approval Letter was issued for the project by CDPH, and the
Regional Board issued a Resolution of Support for the reservoir augmentation at San
Vicente Reservoir, and a Letter of Concurrence confirming the preferred pathway to permit

a full-scale project.

e Component: Perform a pipeline alignment study. In 2012, a conceptual design study was
completed to update recommendations for the purified water conveyance system, including
potential pipeline alignments and pump station specifications (RMC, 2012). The new
conveyance study also comprehensively analyzed conditions that have changed since the

Water Repurification Project was completed.

e Component: Conduct a public outreach and education program. Comprehensive City-
wide outreach enabled key stakeholders and interested members of the public to gain an
understanding of how purified water offers a technically feasible and reliable supplemental
water supply. Recent survey research showed that when provided with information about
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the water purification process,
respondents strongly or somewhat
favor adding recycled water to the local
drinking water supply. Feedback from
individuals that toured the AWP
Facility showed that providing an
opportunity to tour the facility
increases understanding about water
purification.

Overall, the AWP Project achieved its stated
objectives, and demonstrated that water
purification technology may be feasibly used to
produce water that could be sent to San
Vicente Reservoir to be available to drinking
water treatment plants for distribution as

drinking water.

Table G-1 provides the summaries and
findings generated throughout the course of
the Demonstration Project.

Targeted presentations proved to be a vital component of the
outreach program, increasing the public’s understanding
about water purification and the Demonstration Project.
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Component

Convene an Independent
Advisory Panel

Table G - 1: Demonstration Project Findings and Conclusions

Summary

The IAP provided expert peer review of the
technical, scientific, and regulatory aspects of
the Demonstration Project. The IAP met ten
times over the course of the Demonstration
Project.

Findings

The IAP found that purified water would meet or exceed
all drinking water requirements and provide multiple
barriers for public health protection; reservoir modeling
verified that the reservoir will provide 100-fold dilution of
purified water, CDPH and the Regional Board have
indicated support for the project, and City staff has
implemented an effective public outreach program.

The IAP found the AWP Facility produced water of a
higher quality than any source available to the City of San
Diego and unanimously concluded that a reservoir
augmentation project at San Vicente Reservoir would be a
landmark project in the acceptance and furtherance of
indirect potable reuse and would improve the reliability of
the City of San Diego’s water supply portfolio.

See IAP reference letter in Appendix F.

Design, install, and operate
a demonstration-scale
advanced water
purification facility at the
North City Water
Reclamation Plant

The Demonstration AWP Facility has been in
operation since June, 2011. The 12-month
testing period took place from August 2011
to July 2012.

Comprehensive water quality testing included
measurements for 342 constituents and
parameters before and after each treatment step,
and in the imported aqueduct water. A total of
more than 9,000 water quality tests were
performed.

Water quality of the purified water was compared to
regulatory limits, verifying that purified water met all
applicable water quality standards. This comprehensive
water quality testing showed that the purified water
produced at the AWP Facility is pure, approaching distilled
water purity.

Continuous and daily monitoring of each water purification
process can assure the integrity of each treatment step and
that only high quality water is produced.
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Component
Perform a study of San A detailed Limnology and Reservoir Detention
Vicente Reservoir to Study of San Vicente Reservoir was conducted
establish residence time and  to establish residence time and water quality
water quality parameters effects of purified water in the reservoir.

and conditions of purified
water in the reservoir

Summary

Blending, retention time, and water quality
in the reservoir were evaluated by using a
three-dimensional hydrodynamic model.

Findings

The addition of purified water into San Vicente Reservoir
would not affect natural hydrologic characteristics of the
reservoir, seasonal stratification, or mixing.

Blending and retention of purified water in the reservoir
would constitute a substantial environmental bartier,
sufficient to meet regulatory requirements.

For all anticipated reservoir operating scenarios and
purified water release locations, the reservoir would dilute
the purified water by at least a factor of 200 to one.

The addition of purified water would not substantially
affect water quality in San Vicente Reservoir. The dam raise
will improve overall water quality and the addition of
purified water will not change these improvements.

Cost were evaluated for a full-scale reservoir
augmentation project at San Vicente Reservoir
in terms of overall capital and operational and
maintenance costs; unit costs, which reflect the
capital and O&M costs spread over the project
life and presented in terms of cost per AF of
water produced.

Perform an energy and
economic analysis

The estimated capital and annual operational and
maintenance costs for a full-scale reservoir augmentation
project at San Vicente Reservoir are $369 million and $15.5
million per year, respectively.

This capital and annual costs for a full-scale project yielded
an estimated unit cost of $2,000/AF. This unit cost is
comparable to the $2,100/AF unit cost estimated in the
LRWRP for a full-scale (15 mgd average production)
reservoir augmentation project at San Vicente Reservoir.
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Component
Perform energy and economic
analysis, cont’d

| Summary
As part of the 2012 Long-Range Water
Resources Plan, an energy analysis for a
reservoir augmentation project at San
Vicente Reservoir was performed.

Findings

Accounting for wastewater system avoided costs, the
estimated net unit cost of a reservoir augmentation
project at San Vicente Reservoir is $1,000/AF, which is
comparable to the current imported water cost.

A full-scale reservoir augmentation project at San
Vicente Reservoir was estimated to require 2,500
kWh/AF of energy and would produce approximately
1.0 metric tons of greenhouse gases/AF.

A full-scale project would consume energy and produce
green house gas emissions that are equivalent to
imported water and less than ocean desalination.

Define the state’s regulatory
requirements for a full-scale
reservoir augmentation project
at San Vicente Reservoir

Throughout the Demonstration Project the
City engaged separately with the California
Department of Public Health and the San
Diego Regional Water Quality Control
Board. In addition, both agencies actively
participated in ten IAP meetings.

The California Department of Public Health issued a
concept approval of the City’s San Vicente Reservoir
Augmentation Project. The San Diego Regional Water
Quality Control Board, with concurrence from the
United States Environmental Protection Agency issued
concept approval as well.

Perform a pipeline alignment
study

A conceptual design study was completed to
update recommendations for the purified
water conveyance system, including potential
pipeline alignments and pump station
specifications.

The estimated capital and annual operational and
maintenance costs for the conveyance system are $225
million and $3.4 million, respectively.

Updated analysis of the pipeline alignment confirmed
that a southerly alighment appears to be the most
feasible.
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Component | Summary Findings

Conduct a public outreach and A comprehensive public outreach and Recent research showed that when provided with

education program education program was conducted information about the water purification process,
throughout the city to educate San Diego’s respondents favor use of purified water to supplement
local leaders, stakeholders and residents local water supply via reservoir augmentation at San
about the Demonstration Project Vicente Reservoir.

Feedback from individuals that toured the Advanced
Water Purification Facility showed that providing an
opportunity to tour the facility increases understanding
about water purification.
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Section H: Project Report Approval

The Water Purification Demonstration Project Final Report was completed in March 2013. The 129
page report with multiple appendices was made available to the public online and on compact disc.
For those without access to the internet, a printed copy was made available for review by

appointment in city offices.

The Final Report was presented to the Natural Resources and Culture (NR&C) Committee on
March 20, 2013. The audience included a number of supporters including members of the
Independent Advisory Panel and the Water Reliability Coalition. Representatives from both
organizations provided comments to the four-person committee. No opposition was present.

A motion was made to accept the Final Report with the following steps outlined in the Water
Reliability Coalition’s recommendations:

e Accept the Water Purification Demonstration Project final project report;

e Direct staff to return with a preferred plan for a full-scale project that maximizes water
supply and potentially reduces the need for upgrades at Point Loma Wastewater Treatment
Plant, with an aggressive schedule for implementation;

e Determine local resource funding policy (as described on page 16 of staff report);
e Determine contracting mode;

e Develop a financing plan;

e Monitor development of direct potable reuse regulations; and

e Report back on the progress of each the above items within 90 days of City Council hearing.

Direct staff to bring forward to the City Council preferred plans for both indirect potable reuse

and direct potable reuse systems.
The Committee voted unanimously to move the item to full Council for their consideration.

The NR&C Committee received written comments from a citizen regarding the San Vicente
Reservoir Study. The Public Utilities Department provided a written response to these comments
and the item is considered closed.

Following the NR&C meeting, a series of “results driven” presentations on the Demonstration

Project were given to various organizations, including:
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e Conservation Action Committee April 8, 2013

e Independent Rates Oversight Committee April 15,2013
e Building Owners & Managers Association April 15,2013
e County Water Authority Member Agency Managers’ Meeting April 16, 2013

The Final Report was presented at the April 23, 2013, City Council meeting. Stakeholders
representing the Water Reliability Coalition and the Independent Advisory Panel spoke in favor of
the report.

The Final Report was well received by Council and a motion was made by Councilmember Alvarez
and seconded by Councilmember Faulconer to adopt staff’s recommendation with direction to join
the Direct Potable Reuse Initiative. Council unanimously voted to adopt the Water Purification
Demonstration Project Report (Resolution R-308121) as a fulfillment of the Demonstration Project
elements outlined in Resolutions R-303095 and R-304434 (Appendix I).

Project outreach continues throughout the city with presentations focused on Demonstration
Project results.
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References

Supporting Documents Referenced in this Report

In addition to this Project Report, many technical studies, testing reports, and outreach documents
were produced as part of the Demonstration Project. Those documents, which were used as the
basis for the Project Report, are listed below for reference. The public may schedule an appointment
with the Public Utilities Department for viewing of these documents as well as other project related
documents that are not posted on the project website. Due to the size of these documents, the
distribution was limited.
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Purified Recycled Water

List of Acronyms

AFY
AOP
AWPF
CCP
CCR
CDPH
CEC
CTR
EPA
GWRS
IAP
IPR/RA
MCL
MF
Ho/L
mg/L
mgd
NCWRP
NDMA
ng/L
NPDES
NWRI
OCsD
OCWD
PLWTP
RO
SWRCB
TOC
UF

uv
WPDP

Acre-Feet per Year

Advanced Oxidation Processes

Advanced Water Purification Facility

Critical Control Point

California Code of Regulations

California Department of Public Health

Chemicals of Emerging Concern
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Section 1 Introduction

The purpose of this proposal is to obtain concept approval from the California Department of Public
Health for the City of San Diego’s Indirect Potable Reuse / Reservoir Augmentation Project at San
Vicente Reservoir. The project would supplement the roughly 240,000 acre-foot San Vicente Reservoir
with up to 15,000 acre-feet per year of purified recycled water produced at the City’s North City Water
Reclamation Plant. The City understands that California Department of Public Health’s concept approval
would be specific to the proposed project at San Vicente Reservoir.

In 2007, the San Diego City Council called for a demonstration project that would assess the feasibility of
full-scale Indirect Potable Reuse / Reservoir Augmentation. Under direction of the Mayor, the City’s
Public Utilities Department implemented the Water Purification Demonstration Project to achieve this
objective.

The key regulatory authority to approve an Indirect Potable Reuse / Reservoir Augmentation (IPR/RA)
project lies with the California Department of Public Health. A final decision by the City to implement a
full-scale project will depend, in part, on obtaining concept approval from CDPH.

California Department of Public Health (CDPH) does not yet have formal regulations for IPR/RA.
Therefore, this proposal consists of two elements. First, in Sections 1 through 6 the proposal presents the
project and its regulatory setting, and the results and conclusions reached in the Water Purification
Demonstration Project (WPDP). Second, in Section 7 this proposal presents a suggested regulatory
framework of the City’s IPR/RA project.

This proposal is organized into seven sections.

Section 1: Introduction

Section 2: Current Activities Supporting Implementation of the Project

Section 3: Need for the Project

Section 4: Regulatory Setting

Section 5: Components of the Full-Scale IPR/RA Project

Section 6: Public Health Protections Provided by the Full-Scale IPR/RA Project
Section 7: Elements of the Suggested Regulatory Framework

Section 2 Current Activities Supporting Implementation of the
Project

Scientific research and engineering analyses have been conducted over the last two years as part of the
City’s WPDP, a phase of work designed to substantiate regulatory and economic feasibility and assess
public acceptability of the full-scale project. The project includes the construction and operation of a 1
mgd advanced water purification demonstration facility (herein referred to as the demonstration facility)
that uses the same feed water as will be used for a full-scale advanced water purification facility (AWPF).
Detailed studies of the demonstration facility’s performance are being conducted over the course of one-
year of operation, including four quarterly reports on water quality.
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To date, three elements of the Water Purification Demonstration Project (WPDP) that are applicable to
this concept proposal have been completed.

An assessment of the City’s existing wastewater source control program, resulting in a review of
City’s industrial pretreatment requirements and identification of potential additional source control
features to support an IPR/RA project.

Operation of the water purification demonstration facility built as part of the WPDP, which includes
full-scale components of micro-filtration or ultra-filtration, reverse osmosis, and ultraviolet
disinfection and advanced oxidation; plus testing and monitoring of the demonstration facility
yielding first and second quarter reports.

The San Vicente Reservoir Hydrodynamic Study, including development of a 3-dimensional model to
assess the reservoir’s hydrodynamic responses.

2.1. Independent Advisory Panel

In addition to the above work elements, the National Water Research Institute (NWRI) has convened a
ten-member Independent Advisory Panel (IAP) to support the City and regulators in assessing the results
of the WPDP and the viability of a full-scale project. Through IAP meetings and project working group
meetings, IAP members have been updated on the findings of the WPDP work elements. Feedback
received from subsequent review meetings with the IAP has been incorporated into major project
documents.

2.2. CDPH Participation

In March 2008, the City met with CDPH to discuss the scope and expectations of the WPDP. Based in
part on CDPH input, a 1 mgd demonstration facility was constructed and the studies of San Vicente
Reservoir were initiated. A cornerstone of the City’s efforts has been keeping CDPH actively engaged
throughout the project. California Department of Public Health staff members have been encouraged to
attend IAP meetings and have been active participants in project working group meetings. Through these
meetings, CDPH has reviewed reservoir technical studies and demonstration facility testing results that
support the findings presented in this proposal.

2.3. Public Outreach

A comprehensive public outreach program is essential to moving past negative public perceptions
associated with using purified recycled water for potable purposes. To move the public beyond these
perceptions, a communication plan was prepared that outlines activities to encourage involvement among
community leaders, stakeholders, and residents. Activities include a speakers bureau, developing written
materials for English-speaking and non-English speaking audiences, stakeholder interviews, brochures,
research surveys, videos, electronic updates, and a website. Tours of the demonstration facility are also
available for an up-close experience of the treatment process. To date, more than 1,850 people have
attended more than 145 tours.

Outreach efforts have garnered positive coverage both locally and nationally. On January 23, 2011, the
San Diego Union-Tribune published an editorial in which the editorial board wrote that it had come to
accept the science behind water purification technology and encouraged the rest of San Diego to do the
same. Soon after this editorial there was a front page cover story in USA Today (March 3, 2011) and,
most notably, an article on the cover page of the New York Times (February 10, 2012).
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As a result of this extensive outreach effort, public opinion polls show that strong opposition to indirect
potable reuse dropped from 45 percent in 2004 to 12 percent in 2009 to 11 percent in 2011 [San Diego
County Water Authority, 2011). The 2011 survey also found that 65 percent of respondents either
strongly favored or somewhat favored advanced treated recycled water (referred to as purified water in
the City’s project) as an addition to the region’s supply of drinking water — a dramatic increase over the
results of the 2004 survey where only 26 percent of respondents indicated a favorable rating.

Section 3 Need for the Project

Even with aggressive conservation efforts, the City estimates it will need approximately 35 percent more
water in 2030 than was required in 2010 (City of San Diego, 2010). For years, the City has attempted to
diversify and enhance its existing water supply. The City’s 2002 Long-Range Water Resources Plan
(City of San Diego, 2002) identifies the need for the City to develop additional local water supply sources
as a means of providing reliability and protection from water supply shortages.

In 2004, the San Diego City Council directed the City Manager to conduct a study to evaluate options for
increasing the beneficial use of the City’s recycled water. The Water Reuse Study (City of San Diego,
2006) found that the strategy of augmenting a local reservoir with purified water both “maximizes the use
of the available recycled water supply” and provides the “lowest overall unit cost” of the reuse strategies
that were evaluated. In October 2007, the San Diego City Council accepted the Water Reuse Study and
recognized the North City-3 strategy, also known as San Vicente Indirect Potable Reuse, as their
preferred alternative.

Reservoir augmentation using San Vicente Reservoir would enable the City to maximize available, but
unused, recycled water produced at the NCWRP. Currently an average of 7,500 AFY of the recycled
water produced at NCWRP is used for irrigation and industrial purposes; the remaining water produced at
NCWRP is discharged to the ocean. Recognizing this loss of a valuable resource, the San Diego City
Council, in September 2008, approved moving forward with the WPDP. In November 2008, the City
Council approved a water rate increase to fund the WPDP.

Section 4 Regulatory Setting

Indirect potable reuse projects via groundwater recharge by surface spreading are generally covered under
the California Code of Regulations (CCR), Title 22, Water Recycling Criteria, which enables CDPH to
approve such projects on a case-by-case basis. California Department of Public Health has also drafted
regulations specific to groundwater replenishment projects using both surface and subsurface
applications. Although not adopted, the Draft Groundwater Recharge Regulations (CDPH, 2011; the
latest release is dated November 21, 2011) have received substantial review and revision. These draft
regulations provide a basis for CDPH to approve groundwater replenishment projects. Six groundwater
replenishment projects have been approved over the years by CDPH based through a case-by-case review
of each individual project. Currently, there are no existing or draft CDPH regulations that address
indirect potable reuse using surface water augmentation.

In 1994, the City, in partnership with the San Diego County Water Authority, initiated a series of
technical studies on indirect potable reuse. These included pilot testing of advanced treatment
technologies and studies of reservoir hydrodynamics for the purpose of assessing the potential to augment
San Vicente Reservoir with purified water from NCWRP (City of San Diego, 1996 and San Diego
County Water Authority, 1994). In August 1994, based on a feasibility study submitted by the City, the
California Department of Health Services (as CDPH was then called) issued conditional concept approval
for that project (California Department of Health Services, 1994). Although deemed technically feasible,
work on this “water repurification” project was discontinued in 1999.
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Prompted by the City’s proposed “water repurification” project, the State of California assembled a blue
ribbon panel to assess surface water augmentation. In 1996, the State Water Resources Control Board
(SWRCB), in partnership with the California Department of Water Resources and the Department of
Health Services, adopted a Framework for Indirect Potable Reuse via Surface Water Augmentation based
on the recommendations of this blue ribbon panel (State Water Resources Control Board, 1996).

In 2003, a State Recycled Water Advisory Committee was convened to provide guidance in achieving the
State’s water recycling goals. One of the findings of the Advisory Committee was that, through a
combination of previous research and policy direction (including the 1996 framework document), a
sufficient basis was in place to enable the regulatory community to approve surface water augmentation
projects. That basis included the then-applicable version of the Draft Groundwater Recharge Regulations.

In 2010, Governor Schwarzenegger signed into law SB 918, which requires CDPH to adopt uniform
water recycling criteria for groundwater recharge by December 31, 2013, and for surface water
augmentation by December 31, 2016 if a specified expert panel, convened pursuant to the bill, finds that
the criteria would adequately protect public health.

Due to the unique project setting and features being proposed by the City, and the City’s desire to make a
decision on proceeding with a full-scale project by the end of calendar year 2012, CDPH is being
formally requested to issue conceptual project approval based on this concept proposal and the scientific
research being conducted as part of the City’s WPDP.

Based on the State’s 1996 framework document, CDPH’s 2011 Draft Groundwater Recharge Regulations
(specifically relating to subsurface application with full advanced treatment), and input provided by
CDPH during the course of the WPDP, the following elements are expected to provide the framework for
regulating the City’s full-scale IPR/RA project:

e enhanced wastewater source control

e pathogenic microorganism control

e control of nitrogen compounds

e control of regulated contaminants, monitoring of additional chemicals and contaminants, and
control of total organic carbon

o reliability and redundancy
e monitoring and response plan consisting of
o AWPF integrity monitoring
o San Vicente Reservoir retention and blending
o mitigation of an AWPF system failure by San Vicente Reservoir

The following sections describe full-scale project components and address how the City’s proposed
project will meet the above provisions.
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Section 5 Components of the Full-Scale IPR/RA Project

The components of the City’s full-scale IPR/RA project are shown in the schematic and described in more
detail below.

Components of the Full-Scale IPR/RA Project

Tertiary
Treatment at Advanced Pipeline R : Treatment at
North City Water Conveyance to Gl Alvarado Water

Water Purification San Vicente Mixing _and Treatment
Retention Plant

Collection
System Source
Control

Reclamation Facility Reservoir
Plant

5.1. Existing Wastewater Source Control Program

The City maintains a comprehensive industrial pretreatment and source control program approved by the
U.S. Environmental Protection Agency for control of waste discharges from industrial sources into the
wastewater collection system. The City is responsible for water quality sampling and monitoring the
entire wastewater system through treated effluent to fulfill the requirements of its National Pollutant
Discharge Elimination System (NPDES) permits issued by the San Diego Regional Water Quality
Control Board. The main components of the industrial pretreatment and source control program are

e grant and manage industrial user permits;

e establish sampling, analysis, reporting, record keeping, and notification requirements;
o perform inspections and monitor discharges; and

e enforce limits and authorize penalties for discharge violations.

The program organizes all industrial users into 27 sewersheds throughout the City, four of which
cumulatively correspond to the area upstream of NCWRP. Because the full-scale AWPF will be located
at NCWRP, these already-established sewersheds will ease the implementation of any enhanced source
control practices that may apply specifically to industrial dischargers upstream of the full-scale project. At
present there are 198 industries with industrial user permits in the NCWRP drainage area, 102 of which
are research and development companies. The remaining 96 industries cover 49 different industry types
including car washes, gas stations, electronic equipment manufacturers, and veterinary services.

5.2. North City Water Reclamation Plant

The NCWRP is a 30-mgd water reclamation plant serving roughly 7,500 AFY of recycled water to
irrigation and industrial customers throughout the North City area. NCWRP operates as a scalping plant,
receiving flows that would otherwise be treated at the Point Loma Wastewater Treatment Plant (PLWTP).
As such, flows can be diverted at any time from NCWRP and sent to PLWTP. Biosolids are sent offsite
for processing, with no return flow to NCWRP.

NCWRP consists of primary sedimentation, secondary aeration with full nitrification and partial
denitrification, secondary clarification, deep bed anthracite filtration, and chlorine disinfection. Although
chlorine disinfection is provided to meet the requirements specified in the Water Recycling Criteria for
the current nonpotable uses of the recycled water, to control formation of trihalomethanes flows
supporting the IPR/RA project would be diverted to the AWPF prior to chlorine disinfection.

The facility operates as a scalping plant, with flow equalization facilities mitigating impacts from diurnal
flow variations, supporting a stable biological process. All waste streams are sent offsite to PLWTP for
disposal.
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Aerial of NCWRP

5.3. Advanced Water Purification Facility

The City proposes to build an 18-mgd capacity AWPF meeting the requirements stipulated in the pending
draft CDPH groundwater recharge regulations for subsurface application. The demonstration facility,
being operated as part of the WPDP, has validated the performance of standard AWPF technologies at
full-scale on NCWRP tertiary filter effluent.

The full-scale facility will have the following main process components.

Membrane filtration Tertiary effluent will flow to a low pressure membrane filtration process
consisting of either microfiltration (MF) or ultra-filtration (UF). In addition to minimizing reverse
osmosis fouling by removing colloidal and suspended particles, low pressure membranes provide a
barrier to a wide array of microbes and will assist in meeting the project’s microbial removal targets.

Reverse osmosis All AWPF flow will receive reverse osmosis (RO) treatment, the primary barrier to
organic chemicals. The RO system will meet the applicable salt rejection specification established by
CDPH. Permeate from the RO system will flow to AOP, while concentrated brine from the RO
system will be discharged back to the sewer (downstream of the diversion to NCWRP).

Disinfection, photolysis, and advanced oxidation The advanced oxidation (AOP) step, as it is
referred to in the City’s project, actually serves three purposes. High intensity UV irradiation
provides the primary disinfection step in the AWPF. High intensity UV irradiation also provides
photolysis of certain classes of organic chemicals such as NDMA. With the addition of hydrogen
peroxide, high intensity UV provides an additional barrier to oxidizable contaminants. The AOP
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process will be designed to adhere to the criteria for advanced oxidation established in the Draft
CDPH GWR regulations.

Although the City has tested UV as the primary source of disinfection and advanced oxidation, it is
recognized that ozone is also being considered in certain IPR projects. While the City is not proposing
to use ozone at this time, it may be considered as this project moves into the facility planning and
design phase.

Reverse Osmosis Membranes at the Demonstration Facility
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5.4. Purified Water Conveyance to San Vicente Reservoir

Purified recycled water will be pumped through a 23-mile, 36-inch diameter pipeline to San Vicente
Reservoir. The static lift from the purified water pump station at the AWPF to San Vicente Reservoir is
about 445 feet. A flow control structure at the reservoir outlet and surge control facilities will be required
to optimize flow conditions in the pipeline.

The travel time of the purified water from the pumping station to the reservoir discharge structure is
approximately 10 hours, based on a maximum pumping rate of 18 mgd. Should there be an operation
malfunction at the AWPF, this would allow time to interrupt conveyance before any affected water
reaches the reservoir. The pipeline could then be used to hold the affected water while the situation is
assessed and resolved based on an approved response plan. The pipeline will be designed so that, if
necessary, the entire volume of the pipeline could be drained to a local sanitary sewer via dedicated
infrastructure; thus, off-specification water would be sent to the PLWTP.

Potential Alignments of the Conveyance Pipeline
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5.5. San Vicente Reservoir

San Vicente Reservoir is located approximately 25 miles northeast of San Diego. The dam was built in
1945. It impounds San Vicente Creek, a tributary of the San Diego River. The dam and reservoir is
owned and operated by the City’s Public Utilities Department. San Vicente Reservoir impounds local
runoff from its 75 square-mile catchment, stores water transferred from Sutherland Reservoir, and stores
water imported from the Colorado River and northern California. The reservoir’s dominant use is
municipal water supply; all other uses of the reservoir are subordinate to water supply. The reservoir also
supports limited recreational activities including boating, fishing, and water skiing, although these
activities have been suspended during construction of facilities to raise San Vicente Dam. As part of the
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San Diego County Water Authority’s (SDCWA) Emergency Storage Project, San Vicente Reservoir is
being enlarged (i.e., the dam is being raised) from its historical size of 90,000 AF to 247,000 AF.
Construction of the expansion is scheduled to be complete by 2013, with refilling expected to take a few
years depending on availability of imported water. The City and SDCWA will share storage capacity in
the reservoir. The Emergency Storage Project provides local reservoir storage and pipeline connections
to serve the region should the imported water supply be disrupted. The enlarged reservoir will be
substantially filled prior to initiation of the full-scale IPR/RA project.

With the full-scale IPR/RA project, the City is proposing to augment water stored in San Vicente
Reservoir with purified water from the AWPF. The full-scale IPR/RA project will place an annual
average of 15,000 AF of purified water into the reservoir. There will be seasonal variation in the inflow
of purified water due to non-potable demands at NCWRP, with winter monthly average inflows as high as
18 mgd and summer monthly average inflows as low as 9.5 mgd. The City will have the flexibility to fill
San Vicente Reservoir using other water sources, such as local runoff and imported water. After
implementation of the full-scale IPR/RA project, the reservoir will continue to store local runoff,
imported water, and water transferred from Sutherland Reservoir. Purified water will blend with these
other waters and will, in essence, substitute for a similar amount of imported water.

Generally, San Vicente Reservoir provides a substantial retention time for the purified water prior to
conveyance to the potable water treatment plant. Based on an average 19,000 AFY reservoir withdrawal
and an average reservoir volume of 155,000 AF (based on SDCWA preliminary SVR operations plan),
the theoretical average purified water retention time in the reservoir would be on the order of eight years.
It should be noted that during the winter months when destratification of the reservoir occurs portions of
the purified water inflow will not be retained for this long. During this destratified period, however, the
reservoir - and the purified water inflow - undergoes substantial mixing, essentially diluting purified
water with the full volume of water in the reservoir. This hydrodynamic effect is further discussed in
Section 6.

All operations of San Vicente Reservoir are fully in control of the City. Outflow from the reservoir and
inflows to the reservoir (other than runoff) are controlled by the City. There are no releases from the
reservoir to the natural stream system downstream. All outflows from the reservoir are pipeline
conveyances to the municipal water system. The City has the ability to shut off outflow from the
reservoir at any time without disrupting supplies to the municipal system.

San Vicente Reservoir
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5.6. Alvarado Water Treatment Plant

Under normal operations water withdrawn from San Vicente Reservoir is conveyed to the City’s 200-mgd
Alvarado Water Treatment Plant, which serves the central portion of the City. The plant has recently
been upgraded to meet federal Safe Drinking Water Act requirements. The Alvarado Water Treatment
Plant is a conventional water treatment facility using ozone as a disinfectant. The filtration and
disinfection achieves a minimum 3-log Giardia cyst reduction and 4-log virus reduction.

The Alvarado Water Treatment Plant has multiple sources of supply. There are direct connections to the
SDCWA:'‘s First and Second Aqueducts, which carry imported water. The City’s El Monte Pipeline
carries combined flows from El Capitan Reservoir and San Vicente Reservoir — the plant can receive
water from either of these reservoirs or a blend from both reservoirs. Water can be pumped to the plant
from Lake Murray, which is immediately adjacent. Each of these sources is at the immediate control of
the plant operator, an any of these sources can be shut off without disrupting the Alvarado Water
Treatment Plant’s capacity or its ability to supply the distribution system. Thus, should San Vicente
Reservoir need to be taken offline for any reason, the Alvarado Water Treatment Plant’s full demand can
be served by the other sources.

Through agreements with SDCWA, a portion of San Vicente Reservoir’s storage may be used in
emergency and extended drought conditions to supply water treatment plants serving the southern half of
San Diego County. In an emergency event, other plants that could be supplied from San Vicente
Reservoir are the City’s Miramar and Otay Water Treatment Plants, the Helix Water District’s Levy
Treatment Plant, the Sweetwater Authority’s Purdue Water Treatment Plant, and the Santa Fe Irrigation’s
Districts Badger Water Treatment Plant. Each of these is a full conventional treatment plant achieving
virus and Giardia reductions comparable to those achieved at the Alvarado Water Treatment Plant.

Alvarado Water Treatment Plant

March 22, 2012 12
This is a confidential document. It is for internal discussion purposes only. Do not duplicate. Do not distribute.



Proposal to Augment San Vicente Reservoir with
Purified Recycled Water

Section 6 Provision of Public Health Protections by the Full-Scale
IPR/RA Project

San Diego’s full-scale IPR/RA Project will adhere to the multi-barrier concept that is fundamental to the
provision of public health safeguards in IPR projects. The regulatory discussion in Section 5 introduced
the elements that are necessary to ensure that public health protections are provided by the full-scale
IPR/RA Project, consisting of:

e enhanced wastewater source control
e pathogenic microorganism control
e control of nitrogen compounds

e control of regulated contaminants, monitoring of additional chemicals and contaminants, and
control of total organic carbon

e reliability and redundancy
e monitoring and response plan consisting of
o AWPF integrity monitoring
o San Vicente Reservoir retention and blending
o mitigation of an AWPF system failure by San Vicente Reservoir

The following sections describe these provisions in more detail.

6.1. Enhanced Wastewater Source Control

The City’s existing wastewater source control program will be expanded to support the IRP/RA project.
The City has conducted discussions with Orange County Sanitation District (OCSD) who, as a project co-
sponsor with Orange County Water District (OCWD), provides source water for the Ground Water
Replenishment System (GWRS). The intent of the discussions was to identify additional applicable
source control strategies that would enhance the City’s existing program in an IPR setting.

The City’s source control program and that of Orange County are similar. Both programs strive to
prevent adverse impacts on the treatment facilities and the environment in compliance with state and
federal requirements for industrial pretreatment programs. The City recognizes that the OCSD program
serves as a model of an expanded source control program that includes contaminants that may be harmful
to human health and drinking water supplies in compliance with CDPH goals for IPR projects. As an
example, OCSD’s enhanced source control program controls NDMA through the following actions.

Incorporate monitoring requirements for NDMA in industrial permits which have the potential to
discharge a significant amount of NDMA. This is known as local limit monitoring.

Establish voluntary BMPs for NDMA discharges.

Monitor for NDMA at low concentrations (at least parts per trillion), and do this monitoring at least
guarterly. Both OCSD and OCWD independently monitor the GWRS influent (secondary effluent).
The GWRS influent and purified recycled water is monitored by OCWD at low detection levels (parts
per trillion) on a weekly basis. Close communication between OCSD and OCWD is maintained,
particularly if any unusual NDMA spikes are detected.
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In the case that an unusual NDMA spike is detected, OCSD uses its geographic information system
database to identify potential dischargers upstream of the sampling site. This ability to identify
upstream dischargers improves response time and the overall effectiveness of the program.

The City recognizes the preponderance of pharmaceutical research in the NCWRP sewershed. As such,
the enhanced wastewater source control program will include specific strategies for pharmaceutical
manufacturers. The City currently prohibits discharges of any pharmaceutical manufacturing products or
wastes, including incidental wash water or other pharmaceutical residues, to the sewer. Among the
strategies that may be added to expand the wastewater source control program are measures such as
requiring pharmaceutical manufacturers to report the pharmaceutically-active ingredients in their
products, the volume of product they produce annually, the volume of wastes generated, and the disposed
methods for the wastes. The City intends to submit a robust source control program for CDPH’s review
as part of the formal permitting process.

6.2. Pathogenic Microorganism Control

Pathogen removal is one of the key criteria for IPR projects. The November 21, 2011 draft groundwater
recharge regulations require a total of at least 12-log enteric virus, 10-log Giardia cyst and 10-log
Cryptosporidium oocyst reduction from raw sewage to drinking water (i.e., to the potable water
distribution system). San Diego’s full-scale IPR/RA Project can easily meet these removal goals.

The figure below illustrates the theoretical pathogen log reduction provided by the San Diego IPR/RA
project. In addition to the removal that occurs at the AWPF, there are multiple barriers for pathogen
removal, including at least 2-log reduction at NCWRP, 2-log reduction at San Vicente Reservoir, and 2-
log reduction of Cryptosporidium and 4-log reduction of viruses at the surface water treatment plant.

Pathogen Removal in the City’s IPR/RA Treatment Process

Advanced Water Purification
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1 Water Reuse Issues, Technologies, and Applications, Takashi Asano, et al., 2007
2 A Guide to Waterworks Design, Saskatchewan Ministry of Environment, January 2008
3 California Surface Water Treatment Rule Alternative Filtration Technology Summary, CDPH DDWEM Technical Programs Branch,
August 2011
4 Study of Wastewater Reclamation Using Backwashable Capillary Ultrafiltration And Encapsulated Reverse Osmosis Membrane
Modules, Hydranautics, June 1999
5 Reverse Osmosis and Nanofiltration, American Water Works Association and Robert Bergman, October 2007
6 Demonstration of UV Disinfection and Oxidation - System Performance Validation Report, Orange County Groundwater

Replenishment System, July 2004

Australian Guidelines for Water Recycling: Managing Health and Environmental Risks - Augmentation of Drinking Water Supplies,
2008, Table 4.9

7 Water Purification Demonstration Project: Limnology and Reservoir Detention Study of San Vicente Reservoir - Hydrodynamic
Modeling Study, Flow Science, Inc., November 22, 2011
8 Long Term 2 Enhanced Surface Water Treatment Rule, USEPA, January 2006
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While not necessary, it may be possible for the project to increase its log reduction credits. For example,
integrity testing procedures such as the TRASAR testing used to obtain credit for membrane filtration
may become available for RO. Also, advanced oxidation provides yet another microbial barrier that is not
accounted for in figure above.

Under normal operation, the project benefits from the advanced disinfection technologies provided by the
Alvarado Water Treatment Plant. However, it is noted that all the potable water treatment plants that
could potentially receive water from San Vicente Reservoir are required to operate with a minimum
removal credit of 4 logs for viruses and 2 logs for Cryptosporidium. Therefore, during emergency and
extreme drought scenarios when San Vicente Reservoir water may be diverted to other surface water
treatment plants, the log removal credits will easily be met.

6.3. Control of Nitrogen Compounds

The secondary treatment process at NCWRP fully nitrifies and partially denitrifies. Coupled with RO at
the AWPF, purified water is expected to easily meet the CDPH standard for total nitrogen for direct
injection IPR projects of 5 mg/L. Based on First and Second Quarter AWPF Monitoring Reports, AWPF
product in a full-scale facility would have total nitrogen of less than 1 mg/L.

6.4. Regulated Contaminants, Additional Chemicals and
Contaminant Monitoring, and Total Organic Carbon Control

Based on the results from the water quality monitoring during the first six months (i.e., the first and
second quarterly sampling results), the purified water met all drinking water standards that exist for the
protection of human health (CDM, 2012). The standards include primary and secondary drinking water
standards, disinfection by-products, and notification levels.

Primary drinking water standards Purified water met all primary standard criteria for all 91
pollutants, most measurements were below detection limits.

Secondary drinking water standards All 15 parameters were in compliance with the secondary
standard, all below regulated levels.

Disinfection byproducts Disinfection byproduct levels were below regulatory requirements for
drinking water.

Notification Levels All compounds were below drinking water notification levels.

Overall, the purified water met all treatment goals for the demonstration project. These goals were based
on a combination of CDPH’s November 2011 draft groundwater recharge regulations and RWQCB’s
Water Quality Control Plan for the San Diego Region (aka the Basin Plan).

CECs include currently-used pesticides, industrial chemicals, endocrine disrupting compounds, and
pharmaceuticals and personal care products. The “Final Report Monitoring Strategies for CECs in
Recycled Water, Recommendations of the Science Advisory Panel” (State Water Resources Control
Board, 2010) recommended monitoring indicator compounds based on toxicological relevance (NDMA,
17 beta-estradiol, caffeine, and triclosan) and process performance indicators (DEET [N,N-diethyl-meta-
toluamide], gemfibrozil, iopromide, and sucralose) in groundwater recharge projects. While the SWRCB
report did not address surface water augmentation projects, this same monitoring program has been
applied to the demonstration facility. Of the 91 chemicals of emerging concern monitored at the
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demonstration facility, all were non-detectable with the exception of low level detections of six
compounds (theobromine, oxolinic acid, iohexal, diethanolamine, acesulfame-k, and triclosan). The
results of the initial monitoring at the demonstration facility will be used to develop a customized
monitoring program for chemicals of concern for the full-scale IRP/RA Project.

Total organic carbon (TOC) is an indicator of treatment process performance and can be used as a
surrogate for the potential of a water supply to form disinfection byproducts. The purified water TOC and
total disinfection byproducts were substantially lower than the imported water supply, and the TOC was
consistently less than the target of 0.5 mg/L.

The testing indicated that NDMA concentrations were below the reporting limit of 2 ng/L.

Of the constituents in purified water measured at detectable and reportable levels, nearly all were present
at lower concentrations than in the untreated imported water brought into the San Diego region.

6.5. Reliability and Redundancy

As a scalping plant, the NCWRP can go offline at any time either by ceasing diversion from the sewer or
diverting off-specification product back to the sewer for treatment at PLWTP. The full-scale AWPF will
also have the capability to go offline by ceasing to receive tertiary water from NCWRP or diverting off-
specification water back to either the NCWRP head works or to the sewer for treatment at PLWTP. A
variety of on-line monitoring techniques will be employed as noted in the next section.

Additionally, the Alvarado Water Treatment Plant is capable of receiving its full water demand from
several other water sources that are not connected to San Vicente Reservoir. In the case of an extended
discharge of off-specification purified water that would cause San Vicente Reservoir to exceed acceptable
source water quality, it will be possible to discontinue San Vicente Reservoir draw to Alvarado Water
Treatment Plant and use the other sources until the problem is resolved.

6.6. Monitoring and Response Plan

CDPH has included a response retention time requirement in its Draft Groundwater Recharge Regulations
to address potential treatment failures. While this requirement is applicable to plug flow conditions found
in groundwater recharge systems that produce water of drinking water quality, it is not amenable in a raw
water reservoir setting where inflows mix through the entire reservoir during the critical winter
destratified condition, and is subjected to subsequent surface water treatment with additional microbial
and organic chemical removal capabilities. Although during most of the year substantial retention is
provided by the reservoir, the predominant value of a large reservoir is the mixing and dilution that is
achieved prior to withdrawal and conveyance to downstream water treatment.

For an IPR / reservoir augmentation setting, a monitoring and response plan needs to mitigate two types
of hypothetical “treatment failures.”

AWPF Malfunction This hypothetical event is characterized as a malfunction of a process or processes at
the AWPF. As a worst case, this event would allow filtered NCWRP effluent to flow into the purified
water conveyance pipeline. As noted, the purified water conveyance pipeline would provide up to 10
hours to identify a malfunction, validate the malfunction, and stop flows in the conveyance pipeline
before the off-specification water would be released into San Vicente Reservoir. If necessary, water in
the conveyance pipeline could be diverted into the sanitary sewer system. The City’s strategy to address
this type of an event is keyed to AWPF integrity monitoring, and is discussed in Section 7.6.1 below.
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AWPF Source Water Excursion This hypothetical event is characterized as an elevated level of a
constituent of concern in the source water to the AWPF, while the AWPF is operating as designed. This
elevated level of constituent of concern would be identified during the routine periodic comprehensive
water quality monitoring performed on the AWPF product. The size, mixing, and dilution capacity of
San Vicente Reservoir enables the City to address this type of treatment failure, as described in Section
7.6.2 below.

6.6.1. AWPF Integrity Monitoring

The ability of the combination of MF, RO and AOP technologies to remove microbial and chemical
contaminants from recycled water is well-established. The demonstration facility currently being tested
using NCWRP filter effluent will provide further evidence of the capabilities of these technologies to
purify the water that will be used for the full-scale IPR/RA Project. The AWPF will be fully capable of
producing water that meets all applicable standards. The questions that must be addressed are: What
happens if the plant is not operating properly? How long would it take to respond and correct an
operational problem at the plant? What is the relative risk to the public attributable to an operational
problem at the plant?

As part of the demonstration project, a Critical Control Point (CCP) monitoring plan for the AWPF is
being prepared with input from both the IAP and regulators. It is anticipated that the CCP monitoring
plan will be similar to the CCPs specified in the GWRS Operation, Maintenance, and Monitoring Plan,
which has been approved by CDPH. The plan will be validated through water quality testing of the
demonstration facility at various points along the treatment process. The main purpose of CCP
monitoring plan is to provide a systematic approach for applying tools, techniques, and practices to
monitor and maintain the integrity of the various AWPF unit processes. The following are key
components of the CCP monitoring plan.

e Baseline performance of each unit process under “intact” conditions will be confirmed and
established prior to start—up.
e Continuous verification of integrity will be maintained throughout the operational period.

e On-going maintenance and operational practices to mitigate integrity breaches will be
implemented on all unit processes.

e The integrity data will be recorded and analyzed.

e Measurable performance criteria will be developed along with action plans to respond to changes
in performance due to breaches in integrity.

The main feature of the CCP monitoring will be online (i.e., continuous and real-time) monitoring, online
feedback, daily water quality verifications, and automatic control of the system to ensure each system unit
is functioning properly. The current monitoring strategy at the demonstration facility has the following
components.

e Monitoring of membrane filtration with daily pressure decay tests, bacterial analysis, and online
turbidity.

e Monitoring of reverse osmosis with online TOC and online electrical conductivity. Ultra Violet
transmittance is also an indication of RO performance.

e Monitoring of advanced oxidation with online UV transmittance, online power draw, and
verification of hydrogen peroxide flow.

With appropriate alarms and shutoff mechanisms keyed to these on-line monitoring techniques, it is
anticipated that one would know within minutes if there was a problem with system performance at the
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AWPF. Response to events could range from heightened scrutiny of operating performance to diverting
the purified water to the NCWRP headworks or sewer until the problem was isolated and corrected.

As noted, the travel time of the water from the AWPF pumping station to San Vicente Reservoir outlet
structure through the conveyance pipeline is approximately 10 hours. If a treatment failure occurred and
purified water was for some reason not immediately diverted, there would still be time to stop conveyance
of the affected water to the reservoir. The pipeline could then be used to hold the affected water while the
situation is monitored and resolved in consultation with CDPH. If necessary, the entire volume of the
pipeline could be drained to sanitary sewer via dedicated infrastructure. These drains would be in the
overall sewershed of the PLWTP; thus, all off-specification water retained in the pipeline would be sent
to the PLWTP.

During the design phase of this project, the City would develop an AWPF on-line monitoring and
response plan that provides sufficient features and assurances to demonstrate that any foreseeable AWPF
malfunction could be identified and responded to, via product water diversion or other appropriate
remedy, within the conveyance time afforded by the purified water conveyance pipeline. Design features
would be incorporated into the purified water conveyance pipeline design to drain off-specification water
away from the reservoir and to the sewer.

6.6.2. San Vicente Reservoir Retention and Blending

The primary purpose of including San Vicente Reservoir in the full-scale IPR/RA project is to provide
substantial retention and blending of purified water in a natural setting prior to delivering it to a water
treatment plant for final treatment and distribution. In other words, the reservoir acts as an environmental
buffer to significantly dilute any constituents that may be conveyed to the reservoir with the purified
water. In the event of a treatment failure not detected by on-line monitoring, such as a source water
excursion, San Vicente Reservoir would protect the downstream water treatment plant from receiving
compromised source water.

One of the key characteristics of San Vicente Reservoir is the presence of distinct density stratification - a
thermocline - separating the epilimnion (the top-most layer in a stratified reservoir) from the hypolimnion
(the dense, bottom layer in a stratified reservoir) throughout much of the year. Density stratification
persists for about ten months of every year. The consistent and predictable density stratification of San
Vicente Reservoir is demonstrated by monitoring data spanning twenty-two years. During the period of
stratification, warm light water - and associated constituents - in the epilimnion does readily not mix with
the colder heavier water in the hypolimnion. The purified water inflow will be at the surface, and the
purified water itself is warm and light; thus, the inflowing purified water will remain in the epilimnion.
Outflows from the reservoir are typically deep. This provides is a substantial barrier to short-circuiting of
purified water throughout the period of stratification. For a short period each year San Vicente Reservoir
loses stratification (i.e., mixes top to bottom). This loss of stratification occurs during winter when the
epilimnion cools and water temperature throughout the reservoir equalizes. The fully destratified
condition lasts for a few weeks to a month and typically happens in January, February, or March. During
the destratified period the reservoir becomes fully mixed, with incoming purified water flows mixing with
the entire reservoir volume prior to reaching the reservoir outlet. This mixing and associated dilution
would attenuate any AWPF source water excursion or unforeseen extended AWPF malfunction.
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As part of the demonstration project, a three-dimensional model of San Vicente Reservoir was developed
to evaluate the hydrodynamic and water quality effects of augmenting the reservoir wit purified water
(Flow Science, 2010). The model was used to predict residence time, blending, and dilution that will
occur over a range of reservoir operating conditions (Flow Science, 2011). The modeling scenarios
vaired the following reservoir characteristics.

e Reservoir operations with and without the addition of purified water.

e Operating the reservoir in normal years, over an extended drought, and during an emergency
drawdown.

e Introducing purified water into the reservoir in one of four different inlet locations.

Modeled Inlet Locations

Existing Aqueduct
Purified Water Inlet
Location

Barona Arm
Purified Water Inlet
Location

New Aqueduct

Purified Water Inlet Design Pinified

ocatiot ] 5
s "‘ml_.'l_ e Water Inlet
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Legend = oo 5,000 10,000

Lake Boundary at EL. 780 ft%4_ /"
——20-ft contours < EL. 650 ft A\ v
——20-ft contours > EL. 650 ft &

The model was calibrated using real-world monitoring data, and validated using field tracer work
conducted in the 1990’s. The model was then used to simulate eight reservoir operating scenarios. In
each of these simulations, various hypothetical tracers were added to the purified water inflow to illustrate
the transport, mixing, and dilution of constituents carried with the purified water. In particular, decaying
tracers (decay rate of 1 log per month, i.e., a reduction in concentration by a factor of 10 per month) were
used to study the dilution and inactivation of potential pathogens entering the reservoir and to evaluate the
ability of the reservoir to reduce pathogen concentration before they reach the reservoir outlet. Non-
decaying tracers were used to simulate chemical constituents. In all simulations, tracers were added to the
reservoir’s inflow over a 24-hour period, which is analogous to simulating the reservoir’s response to a
system failure at the AWPF which leads to the release of off-specification product to the reservoir for a
full day. This 24-hour tracer release period was an assumption to support reservoir modeling, and is not
related to an hypothetical treatment failure duration.

The IAP reviewed the development and validation of this model and concluded that the model “is a robust
tool for simulating reservoir performance” (NWRI, 2010) and “the modeling effort has resulted in an
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effective and robust model that the City can use to assess the hydrodynamic response of the reservoir”
(NWRI, 2012).

There are four key findings of the 3-dimensional hydrodynamic modeling study.

e The addition of purified water into the reservoir does not impact the duration or strength of
stratification.

e San Vicente Reservoir provides a substantial barrier to pathogenic organisms due to natural
features including photolysis, temperature, and natural predation. Using CDPH’s virus reduction
metric of 1 log/month in a groundwater setting (this assumption was approved by IAP as
reasonable, albeit conservative), San Vicente Reservoir provides greater than 6-log virus
reduction for the ten months of each year the reservoir is stratified, and at least a 2-log virus
reduction during the destratified portion of the year.

e For all anticipated reservoir operational scenarios and purified water inlet locations, including
emergency drawdown and extended drought scenarios, at all times the reservoir provides at least
a 200:1 dilution of a 24-hour purified water release event prior to withdrawal from the reservoir.

e During typical operations and using the inlet location currently under consideration (referred to in
reservoir hydrodynamic modeling as “design inlet location™), the reservoir provides greater than
2000:1 dilution of a 24-hour purified water release event prior to withdrawal from the reservoir.

6.6.3. Mitigation of a Treatment Failure by San Vicente Reservoir

San Vicente Reservoir provides safety features for both types of hypothetical “treatment failures” in an
IPR/RA setting. This mitigation is provided by substantial retention and mixing during the stratified
(predominant) portion of the year, and by mixing and dilution during the destratified (lesser) portion of
the year.

AWPF Malfunction As noted, the City will develop a plan to identify and respond to an AWPF
malfunction using a combination of treatment process integrity and on-line monitoring, plus the travel
time in the purified water conveyance pipeline. The reservoir provides a backup protection should that
AWPF malfunction last longer than 10 hours. As described above, the minimum dilution a 24-hour
release of AWPF flow would undergo in the reservoir prior to withdrawal and conveyance to a
downstream water treatment plant is 200:1. This means that in order for a chemical constituent of
concern with acute health implications to impair San Vicente Reservoir as a raw water source, the
concentration of that constituent over the 24 hour period would need to be in excess of 200 times the
applicable MCL or notification level. In reviewing the results of tertiary effluent monitoring at NCWRP
over the last several years, there is no monitored chemical constituent that approaches this level.

AWPF Source Water Excursion The primary benefit of the reservoir would be to retain and dilute an
extended discharge of a constituent due to its elevated level in the wastewater source to the AWPF, while
the AWPF is operating as designed. This benefit can be quantified in terms of mixing and dilution that
would be provided by the reservoir during an extended “event.” Assuming a monthly comprehensive
water quality monitoring frequency, and a second month to identify and respond to a water quality
excursion, a hypothetical elevated constituent discharge might occur for up to 60 days before corrected.
Assuming the reservoir is a nominal 175,000 AF, for an 18 mgd discharge (highest flow being proposed),
it would require that an acutely toxic contaminant level being discharged over that 60 day period (having
undergone full AWPF) would need to be roughly 50 times greater than the applicable MCL or notification
level to impair the reservoir as a raw water source. This is obviously a highly unlikely scenario.
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These scenarios illustrate that implementation of AWPF integrity monitoring combined with the volume
and mixing capability in San Vicente Reservoir provides a robust combination of reliability features,
assuring that IPR/RA can be implemented at San Vicente Reservoir in a safe and reliable manner.

Section 7 Elements of the Suggested Regulatory Framework

Sections 1 through 6 describe the many studies the City has conducted to assess the potential of blending
purified water from the NCWRP into San Vicente Reservoir while maintaining adequate and redundant
public health safeguards. The results of these studies have been affirmed by an Independent Advisory
Panel and reviewed by the California Department of Health Services. Based on this body of work, and
the successful operation of potable reuse projects elsewhere in California, the following elements are
offered for CDPH’s consideration in establishing the regulatory framework for this project.

e Wastewater source control

o Establishment of an enhanced source control program for the NCWRP service area
similar to that established for Orange County’s Groundwater Replenishment System
(GWRS) project

e At the North City Water Reclamation Plant (NCWRP)
o Flow equalization to deliver a constant flow to the AWPF
o Achievement of full nitrification in the secondary aeration process

o Operation with no return flows from biosolids processes (biosolids from NCWRP are
processed off-site)

o Tertiary filtered effluent will be the source water for the AWPF
e At the Advance Water Purification Facility (AWPF)

o Treatment of entire flow stream with reverse osmosis (RO) meeting applicable CDPH
specifications and performance measures

o Treatment of entire flow stream with advanced oxidation (AOP) meeting applicable
CDPH specifications and performance measures

o Implementation of a Critical Control Point Monitoring Plan that includes surrogate
indicators recommended by the industry at time of implementation

o Ability to identify a potential treatment malfunction (based on CDPH-approved on-line
process performance monitoring systems), validate that malfunction, and divert AWPF
product from the conveyance pipeline in less time than the retention time provided by the
conveyance pipeline prior to release to the reservoir (minimum travel time for San Diego
project is 10 hours)

o Certified operator on-site at all times (24 hours/day)
e At San Vicente Reservoir
o A 12-month theoretical hydraulic retention will be maintained in the reservoir at all times

o Location of the purified water inflow and the reservoir outflow such that short-circuiting
of purified water from the inlet to the outlet is minimized

o Minimum dilution of purified water with ambient reservoir water, at the outflow, of
100:1 to be maintained at all times

o Criteria to minimize short circuiting and the criteria for dilution of purified water at the
outflow [i.e., the second and third criteria above] to be demonstrated using a calibrated
and validated hydrodynamic model
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o Purified water will be discharged above the thermocline, and withdrawals will be below
the thermocline, when a thermocline is present

o Water from reservoir to be treated at a full conventional water treatment plant before
distribution as potable water

o Ability to take the reservoir offline as a source of supply to the municipal water system
within 24 hours to be maintained at all times
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, State of California—Health and Human Services Agency
&2 _~  California Department of Public Health
) COPH

RON CHAPMAN, MD, MPH EDMUND G. BROWN JR.
Direclor & State Health Officer Govemor

September 7, 2012

Roger S. Bailey

Director, Public Utilities Department
City of San Diego

9192 Topaz Way, MS 901

San Diego, CA 92123

Marsi Steirer

Deputy Water Department Director
City of San Diego

600 B Street, 13th Floor

San Diego, CA 92101

Dear Mr. Bailey and Ms. Steirer:
CITY OF SAN DIEGO SAN VICENTE RESERVOIR AUGMENTATION CONCEPT

The California Department of Public Health (CDPH) has reviewed the March 22, 2012,
City of San Diego Water Purification Demonstration Project, Proposal to Augment San
Vicente Reservoir with Purified Recycled Water (Report) and the City of San Diego San
Vicente Reservoir Augmentation Concept Summary. The purpose of this letter is to
respond to the City's request for CDPH review and approval of the project concept.

The City of San Diego’s (City) proposed project for surface water augmentation (SWA)
using advance treated recycled water would be the first planned project of its type in
California. To obtain CDPH approval for an actual SWA project, the City must provide
an adequate basis for CDPH to make a finding that the SWA project “poses no
significant threat to public health”, as required in the Health & Safety Code (H&S Code),
Section 116551. CDPH has authority to condition a permit (H&S Code Section 116540)
“as it deems necessary to assure a reliable and adequate supply of water at all times
that is pure, wholesome, potable, and does not endanger the health of consumers.”
Nothing in this letter is intended to waive CDPH’s authority.

The final design, engineering report, operations plan, contingency plan, response plan,
and water quality monitoring plan for this project have not yet been developed; all of
these are required prior to being issued a permit.

Division of Drinking Water and Environmental Management

1616 Capitol Avenue, MS 7400, P.O. Box 997377, Sacramento, CA 95899-7377
(916) 449-5577

Internet Address: http:/fwww.cdph.ca.gov/programs/Pages/DDWEM.aspx




City of San Diego
September 7, 2012
Page 2

Based on CDPH'’s review of the City's March 22, 2012, submittal, CDPH has concluded
that the project, as conceived, when properly designed, constructed, and operated, will
not compromise the quality of the water derived from the San Vicente Reservoir.
Therefore, CDPH approves the San Vicente Reservoir Augmentation Concept.

In order for CDPH to permit the project and make the finding that the project poses no
significant threat to public health, the City will need to provide the additional information
outlined above, including, but not limited to, the final design, engineering report,
operations plan, contingency plan, response plan, and water quality monitoring plan.

CDPH staff will continue to be available to your staff for technical discussions and to
answer questions on CDPH's requirements for SWA projects. |f you have any
questions on these comments or would like to discuss them, please contact me at (916)
449-5577.

Sincerely,

Mﬁ/{ﬁ%id Ko

Leah God Walker, P.E., Chief
Division of Drinking Water and Environmental Management

CC.

Tom Richardson, P.E.

Principal Engineer

RMC Water and Environment
2290 North First Street, Suite 212
San Jose, CA 95131

Jeff Mosher

Executive Director

National Water Research Institute
18700 Ward Street

PO Box 8096

Fountain Valley, CA 92728-8096

George Tchobanoglous, Ph. D, P.E., NAE
Independent Advisory Panel Chair
University of California, Davis

662 Diego Place

Davis, CA 95616-0123
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September 7, 2012
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David Gibson

Executive Officer

RWQCB - San Diego Region
9174 Sky Park Court, Suite 100
San Diego, CA 92123

Bob Morris

Senior Water Resource Control Engineer
RWQCB — San Diego Region

9174 Sky Park Court, Suite 100

San Diego, CA 92123

Anthony Van

Project Manager, Public Utilities Department
City of San Diego

600B Street, 6th Floor, MS 906

San Diego, CA 92101

Mark McPherson

Chief, Land and Water Quality Division

County of San Diego Department of Environmental Health
5201 Ruffin Road, Ste. C

San Diego, CA 92123
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Q California Regional Water Quality Control Board
V San Diego Region

Over 50 Years Serving San Diego, Orange, and Riverside Counties

Recipient of the 2004 Environmental Award for Outstanding Achievement from USEPA Edmund G. Brown Jr.
Governor

Matthew Rodriquez
Secretary for
Environmental Protection 9174 Sky Park Court, Suite 100, San Diego, California 92123-4353

(858) 467-2952 » Fax (858) 571-6972
http:// www.waterboards.ca.gov/sandiego

October 24, 2011 | " Inreply refer to:
: 244506:JCOFRANCESCO

Ms. Marsi A. Steirer

Deputy Director, Public Utilities Department
City of San Diego

600 B Street, Suite 600, MS 906

San Diego, CA, 92101

Dear: Ms. Steirer

SUBJECT: ADOPTION OF RESOLUTION NO. R9-2011-0069, A RESOLUTION IN
: SUPPORT OF THE CITY OF SAN DIEGO’S SAN VICENTE RESERVOIR
AUGMENTATION PROJECT

Thank you again for coming to the San Diego Water Board meeting on October 12,
2011. The information that you provided to the Board Members demonstrate the City’s
efforts to bring more sustainable local water to our region. The San Diego Water
Board's adoption of Resolution No. R9-2001-0069 and their comments during the
meeting show that they are in support of the City’s efforts and look forward to the
possibility of indirect potable reuse in the San Diego Region. My staff and | will
continue to work closely with the City to resolve any remaining water quality
requirements related to the San Vicente Reservoir Augmentation Project.

Enclosed is a copy of the adopted resolution for your records. Please db not hesitate to
contact myself or my staff (Joann Cofrancesco at 858-637-5589 or
jeofrancesco@waterboards.ca.gov ) regarding this project.

Respectfully,
Yoeosd 0. /=

DAVID W. GIBSON
Executive Officer

DWG:dtb:rwmijic

cc: {by email): Anthony Van, City of San Diego, Associate Engineei’-CiviI, AVan@sandiego.gov
Enclosures: Resolution No. R9-2011-0069 ‘

California Environmental Protection Agency

-~ .
) Recycled Paper



CALIFORNIA REGIONAL WATER QUALITY CONTROL BOARD
SAN DIEGO REGION
RESOLUTION NO. R9-2011-0069

A RESOLUTION IN SUPPORT OF THE CITY OF SAN DIEGO’S SAN VICENTE
RESERVOIR AUGMENTATION PROJECT

- WHEREAS, the California Regional Water Quality Control Board, San Diego Region
(hereinafter, San Diego Water Board), finds that:

1. California Water Code section 13510 states, the people of the state have a primary
interest in the development of facilities fo recycle water containing waste to
supplement existing surface and underground water supplies and to assist in
meeting the future water requirements of the state.

2. The Strategic Plan Update 2008-2012 for the Water Boards includes a priority to -
increase sustainable local water supplies available for meeting eX|st1ng and future
beneficial uses.

3. The City of San Diego (City) has prepared a water recycling plan entitled, City of
San Diego, Recycled Water Master Plan Update 2005 (Master Plan), which
identifies non-potable reuse opportunities for recycled water. Subsequently the City
prepared the Water Reuse Study Final Draft Report, March 2006, which includes the
Master Plan and identifies opportunities for indirect potable reuse (IPR). In October
2007, the San Diego City Council recognized San Vicente Reservoir Augmentation
as their preferred IPR strategy.

4. To determine the feasibility of a full-scale reservoir augmentation project, the City of
San Diego is currently evaluating the use of advanced water purification technology
to provide safe and reliable water. Should this evaluation prove successful, the City
plans to construct a full-scale advanced water treatment plant to supplement the

~ current treatment processes at its North City Water Reclamation Plant and a 23-mile
pipeline to transport the advanced treated recycled water to San Vicente Reservoir,
where it would blend with imported untreated water and reside for several months
(per state health regulation) prior to being sent to water treatment plants for
additional treatment and distribution as potable water.

5. The San Diego Water Board has a long history of taking actions in support of
. beneficial water recycling projects in the Region. These actions included amending
the Water Quality Control Plan for the San Diego Basin (Basin Plan) in 1996 to
provide an exception to the prohibition for recycled water discharges to a lake or
reservoir used for municipal water supply.



* Resolution No. R9-2011-0069
October 12, 2011

6.

On September 22, 2011, this item was publicly noticed in the Meeting Notice and
Agenda, which was posted on the San Diego Water Board'’s website and distributed
to interested persons via the ListServ Management System.

On October 12, 2011, the San Diego Water Board conducted a public hearing on
tentative Resolution No. R9-2011-0069.

NOW THEREFORE, BE IT RESOLVED THAT, the San Diego Regional Water Quality
Control Board: .

1.

Supports the efforts to develop the Reservoir Augmentation Project at the San
Vicente Reservoir as a means to reduce reliance on imported water, increase the.
use of recycled water, and to implement goals in California Water Code section
13510 and the 2008-2012 Strategic Plan Update for the Water Boards.

. In accordance with implementation provisions of the Basin Plan, the San Diego

Water Board will regulate San Diego Region recycled water reservoir augmentation
projects through the issuance of project-specific NPDES Permits.

Reservoir augmentation NPDES permits issued by the San Diego Water Board will
incorporate requirements established and the provisions recommended by California
Department of Public Health.

[, David W. Gibson , Executive Officer, do hereby certify the foregoing is a full, true, and
correct copy of a resolutlon adopted by the California Regional Water Quality Control
Board, San Diego Reglon on October 12, 2011.

Ww@

David W. Gibson
Executive Officer



This page intentionally left blank



Appendix D: Proposed Regional Water Quality Control
Board Compliance Approach




This page intentionally left blank



PROPOSED REGIONAL WATER
QUALITY CONTROL BOARD

COMPLIANCE APPROACH

Final Draft

City of San Diego
Water Purification Demonstration Project
San Vicente Reservoir Augmentation

August 2012



Table of Contents

EXECUTIVE SUMIMARY .......ooiiiiiieiitieesteeectteeste e sittessteeseaessntesssaeesnteesnsassnseessasesssssessnsesansenssnsenanns Page 1
1. PURPOSE OF REPORT .......ooiiiiiiiiiiecee ettt e steeesttessatessvee s sateesnnaessntessaseeesnsessnsnesnenssnsesennnes Page 3
2. WATER PURIFICATION DEMONSTRATION PROJECT .......ccccovviiuiierieeeceieesteeeveeesneeesvneenns Page 3
[ T aY o T o= 2 = Yol ¥={ 01U Lo T SRS Page 3
Demonstration Project ElemMents...........uueeeiii it e e Page 3
TreatmMENt STUdIES...cci et e e e e e e s b re e e e nbre e e e enbaeeeenaseeas Page 4
Limnology Studies: Hydrodynamics .........ceivcieiiiiiiiee ettt Page 5
Limnology Studies: Water Quality and Biostimulation .........ccccceeeeecciiiieee e, Page 7
Coordination With CDPH .....cccciiiiiciiie ettt e e ertr e e e s ata e e e s araeeeeanes Page 10
Coordination with Regional Board..........c.eeevciiiiiiiiiee et e e earre e Page 11
Public Education and OULIEaCh............uviiiieei it e e Page 11
Demonstration ProjeCt REPOIT..... ... i Page 11
3. FULL-SCALE PROJECT CONCEPT .......ceetiiiiiiiieiieerieeeteesieesiteesreesiteesareesneessnseesaneeesanes Page 12
Collection System SoUrce CONLIOl......cciiciiieeiiiiiee ettt e e s sree e e s saaaee e enes Page 12
North City Water Reclamation Plant..........cccooiiiiii e Page 14
Advanced Water Purification FaCility.........ccoueiieciie et Page 14
Conveyance t0 San ViCeNte RESEIVOIN .....uuiiiiiiiiiiiiiiirteee e eeriiirree e sirree e e e s s s ssenraeee e Page 15
T =T Y0 Y | ) 0] = (= Page 15
Potable Water TreatMENTt........ooo ittt e e e are e e e e are e e e e aee e e e enneeas Page 16
4, REGIONAL BOARD SUPPORT AND GUIDANCE..........ccccceeriitiriieenieeniteenreessieeesreesneeenanes Page 16
Regional Board Resolution of SUPPOIt........cccueeiiiiiiie it Page 16
City and Regional Board Coordination...........ccueieeciieeeiiiieececieee et eetee e e eeiree e e searee e e Page 17
Pending Regional Board Procedural DeCISIONS .........ccccueeeieiiieeieiieee et Page 17
5. BASIN PLAN COMPLIANCE ........cccoeeiitieiieeiteenieenieeesteesbeesateesreesneeesaseesseessaseesneeesanes Page 18
BaSin Plan OVEIVIEW........uviiiiiiiieecieee e cttee e estee ettt e e s ete e e e satee e s sbtee s e sate e e esnteeeesnsaaeeenaneeas Page 18
Y=Y W T T 4 =] =Y PSP Page 18
CDPH Drinking Water PArameters ........cccuveeeeciiieeeeieeeeccteeeeeeteeeeeeteeeeeentaeeesesraeassenseeaesanes Page 18
Phosphorus and NItrOZEN ......ueie ittt et e e e bae e e e sneeas Page 18
(D11 1YY [ 0 7= LT o [PPSR Page 20

Final DRAFT

i August 2012



Table Of Contents (continued)

6. CALIFORNIA TOXICS RULE COMPLIANCE ............coo oo, Page 21
California TOXICS RUIE c.....uveeeieieeee ettt e et e e e abe e e e eearaee e senraeaeenns Page 21
Projected CTR COMPIIANCE......uii ittt et e e e e e are e e e e rae e e e Page 21

7. PATHWAYS FOR DEMONSTRATING REGULATORY COMPLIANCE .........c.ccocovvrnieerinrennnne Page 22
IMmplementation APPrOaCh..... ..o e Page 22
Basin Plan Concentration Standards........ccccceieciiiiiiii e Page 22
(O 1 ) =T Ve =T o 3P Page 23
Total Nitrogen and N:P RAtios........ceiiiciiiiiiiiiie sttt e e e e e Page 24
(DT oY VZ=To I @ )1V =Y o SRR Page 27

8. IMPLEMENTATION AND CITY-PREFERRED PATHWALY. ... Page 27
Implementation Schedule for Preferred Pathway..........ccccocvveiiiciiii e, Page 27
Implementation Pathway if 303(d) List Revisions are Required.........c.ccccceeevveerreeecnneennne. Page 28
Implementation Pathway if Basin Plan Modifications are Required...........cccceeeecvveveennnenn. Page 30
Requested Regional Board Feedback ........coooiiiiiiiii i Page 31

REFERENCES .........oioiuiiiiitieiieeiiee ettt e st e sstteesateesateesabeesbaessataesabaeesasaesasaesnnseesasesensseessessnsseessassnns Page 32

Final DRAFT

ii August 2012



List of Figures

Figure 1
Figure 2
Figure 3
Figure 4
Figure 5
Figure 6
Figure 7
Figure 8
Figure 9

Figure 10

Figure 11

Aerial VIEW OFf NCWRP.......ooii ettt ettt e e e et e e e e earae e e s abae e e e eareeas Page 3
AWP FaCility RO UNIES couevieiiiiiiieeeiiiee ettt e s e e s ree e s sabee e s saneeas Page 4
San Vicente Reservoir Prior t0 EXPansioN ...........eeeeeeeeerereriieieeieeeererneeneenennnnnnnnennnnnnnnnnee Page 6
Purified Water Inlet Alternatives, Expanded San Vicente Reservoir ...........ccccueeenneen. Page 7
Schematic of Nutrient Model ProCeSSES........uuiiiiiieeeiiiiiieciieee e Page 8
Components of the FUll-Scale Project.......cccuueeeeciieiicciie e Page 12
Multiple Treatment Barriers for the Full-Scale Project........cccoceveveieiieciiee e, Page 13
San Vicente Reservoir EXPanSiON .........uuuuueuuuuuuiiiiiiiiieiiiuieieieeeieieeeiseeeeneeeeeeeeeeneeen.. Page 15
AWP Facility @t NCWRP ...ttt e e ctrree e e e e e e e nre e e e e e e e s e s nnreeeeae s Page 21

Proposed Process for Demonstrating Compliance
with CTR Receiving Water Standards........ccccccuveeeiiieiecciieee et Page 23

Regulatory Pathway for Issuance of NPDES Permit........ccccccoecieieecciiecccciiee e, Page 25

List of Tables

Table 1

Table 2

Table 3

Table 4

NWRI Independent Advisory Panel (IAP) ........cueeeeecie e e Page 4
San Vicente Reservoir Influent Nutrient Concentrations.........cccccceeeeecieeeeccneeeeccnneennn. Page 9
Summary of Nutrient and Biostimulation Modeling Results ...........ccoecvveeiiciieeeccinennn. Page 10

NPDES Permit Implementation Schedule
if No Basin Plan or 303(d) List Modifications are Required .........ccccccovveeeecieeeeeciveeeeennns Page 28

Final DRAFT

iiii August 2012



List of Abbreviations

AF

AFY

AWP Facility
Basin Plan
CEQA

CDPH

CFR

CTR

CWA

Demonstration Project

DO
EIR
EPA
FSI

full-scale project

IAP

MCL

mgd

mg/I
NCWRP
N:P

NPDES
NWRI
Point Loma

Regional Board

acre-feet

acre-feet per year

Advanced Water Purification Facility

Water Quality Control Report for the San Diego Region
California Environmental Quality Act

State of California Department of Public Health

Code of Federal Regulations

California Toxics Rule

Clean Water Act

City of San Diego Water Purification Demonstration Project
dissolved oxygen

Environmental Impact Report

United States Environmental Protection Agency

Flow Science Incorporated

Full-scale indirect potable reuse (reservoir augmentation) project
Independent Advisory Panel

Maximum Contaminant Level (drinking water standard)
million gallons per day

milligrams per liter

City of San Diego North City Water Reclamation Plant
ratio of total nitrogen to total phosphorus

National Pollutant Discharge Elimination System

National Water Research Institute

City of San Diego E.W. Blom Point Loma Wastewater Treatment Plant

California Regional Water Quality Control Board, San Diego Region

RO reverse 0smaosis
™ Technical Memorandum
Title 22 Division 4, Chapter 3, Title 22 of the California Code of Regulations
uv ultraviolet
Final DRAFT iv August 2012



Summary

The City of San Diego has implemented the Water Purification Demonstration Project (Demonstration
Project) to assess the feasibility of a full-scale indirect Potable Reuse/Reservoir Augmentation project
(hereinafter full-scale project) at San Vicente Reservoir. The Demonstration Project includes a 1 million
gallon per day (mgd) advanced water purification facility (AWP Facility) at the North City Water
Reclamation Plant and associated treatment, reservoir modeling and limnology studies to assess full-
scale project feasibility.

One of the key objectives of the Demonstration Project is to coordinate with the California Department
of Public Health (CDPH) and California Regional Water Quality Control Board, San Diego Region (Regional
Board) to identify applicable regulatory requirements for reservoir augmentation. Using guidance
received from CDPH staff and input from an Independent Advisory Panel of recognized public health and
water quality experts, the City has submitted a project proposal to CDPH that (1) outlines the City's
proposed concept for a full-scale project at San Vicente Reservoir, and (2) requests CDPH conceptual
approval of a full-scale project at San Vicente Reservoir.

This report summarizes the proposed San Vicente Reservoir water purification concept, and identifies
key permitting issues and Regional Board regulatory decisions and actions that would be required in
order for the Regional Board to approve a full-scale project at San Vicente Reservoir.

In October 2011, the Regional Board adopted Resolution No. R9-2011-0069, which expressed support
for the City's water purification project concept. The resolution also outlined the Regional Board's
approach toward permitting a full-scale project at San Vicente Reservoir through the issuance of a
NPDES (National Pollutant Discharge Elimination System) permit that implements requirements
established within the Regional Board's Water Quality Control Plan for the San Diego Basin (Basin Plan).

AWP Facility monitoring data indicate that the purified water supply will be equal to or superior in
quality to existing San Vicente Reservoir inflows for virtually all constituents. Nitrogen may be the only
exception to this, as purified water nitrogen concentrations will be slightly higher than existing imported
water inflows to San Vicente Reservoir, but superior in quality to the local runoff captured within the
reservoir. Comprehensive reservoir modeling conducted as part of the Demonstration Project, however,
indicate that nitrogen concentrations under a full-scale project at the expanded San Vicente Reservoir
are projected to be lower than historic nitrogen concentrations in the reservoir.
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Proposed Regional Water Quality Control Board City of San Diego
Compliance Approach Water Purification Demonstration Project

While the Regional Board supports the proposed water purification and reservoir augmentation
concept, Regional Board staff indicate that the Regional Board has yet to address two key procedural
questions which will determine the exact pathway the City will need to take to proceed with applying for
and receiving a NPDES permit for a full-scale project. These questions include:

1. Prior to the Regional Board's consideration of a NPDES permit for a full-scale project at San
Vicente Reservoir, will the Regional Board, State Water Resources Control Board (State Board),
and U.S. Environmental Protection Agency (EPA) need to take actions to modify the Clean Water
Act (CWA) Section 303(d) impaired water list for San Vicente Reservoir?

2. Prior to the Regional Board's consideration of a NPDES permit for a full-scale project at San
Vicente Reservoir, will the Regional Board, State Board, and EPA need to modify any
requirements within the Regional Board's Basin Plan?

The City understands that the Regional Board is currently coordinating with EPA and the State Board to
address these questions. If the answer to both pending questions is "no", the pathway for project
approval is straight-forward, and the City could be in a position to submit an application to the Regional
Board for a NPDES permit for a full-scale project at San Vicente Reservoir in less than 18 months after
the date the City Council approves and funds the project. The City believes that this direct approval
pathway (no Basin Plan modification or 303(d) list revisions) is both feasible and appropriate.

If the Regional Board, State Board, or EPA determine that the answer to either or both pending
guestions is "yes", the full-scale project remains feasible, but the project implementation schedule
would be lengthened. In this event, four to five years may be required to achieve modifications in the
303(d) list and/or Basin Plan to procedurally support the Regional Board's issuance of a NPDES permit
for a full-scale project at San Vicente Reservoir.

The City requests that Regional Board staff coordinate with State Board and EPA staff to determine
whether the Regional Board can move forward with implementing attainable NPDES requirements for a
full-scale reservoir augmentation project without the need for (1) revision of the San Vicente Reservoir
303(d) listings, or (2) modification of the Basin Plan. The City also requests any guidance or
recommendations the Regional Board can offer relative to implementing a full-scale reservoir
augmentation project at San Vicente Reservoir.
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Proposed Regional Water Quality Control Board City of San Diego
Compliance Approach Water Purification Demonstration Project

Section 1 Purpose of Report

The City of San Diego proposes an indirect potable reuse project (also known as reservoir augmentation)
that would supplement the approximate 240,000-acre-foot San Vicente Reservoir with up to 15,000
acre-feet per year (AFY) of purified recycled water produced at an advanced water treatment facility
that would be sited at the City’s North City Water Reclamation Plant (NCWRP). This report:

(1) summarizes results from the City's Water
Purification Demonstration
Project (Demonstration Project)
that is assessing the feasibility
of full-scale project at San
Vicente Reservoir,

(2) describes the proposed concept
for introducing purified water
from a full-scale project to San
Vicente Reservoir,

(3) summarizes permitting
guidance received from the staff
of the California Regional Water

Quality Control Board, San Figure 1

#1 Aerial View of NCWRP

oy

Diego Region (Regional Board),

i
LY |
1
1

(4) identifies two key pending
Regional Board decisions that will determine how the City proceeds with Regional Board
NPDES permitting requirements, and

(5) identifies the approach preferred by the City for achieving project approval from the Regional
Board.

Section 2 Water Purification Demonstration Project

Planning Background. In 1994, the City, in partnership with the San Diego County Water Authority,
initiated a series of technical studies to assess the potential for indirect potable reuse at San Vicente
Reservoir. Based on the results of these studies, which included pilot testing of advanced treatment
technologies and studies of reservoir hydrodynamics, the Department of Health Services (now called
California Department of Public Health, or CDPH) issued conditional concept approval for that project in
1994.

Demonstration Project Elements. The City chose not to pursue indirect potable reuse in the 1990s, but
in 2007 the City of San Diego City Council issued a directive to initiate a renewed feasibility assessment
of the concept at San Vicente Reservoir. In accordance with this Council action, the Public Utilities
Department launched the Demonstration Project. Key elements of the Demonstration Project include:
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e Constructing a 1 mgd advanced water purification facility (AWP Facility) at the NCWRP and
operating the facility for one year to assess treatment technologies and the effectiveness of
purified water treatment.

e Initiating a comprehensive hydrodynamic study that included three-dimensional modeling of
San Vicente Reservoir to assess hydrodynamic, water quality, and biostimulation issues at the
reservoir.

e Coordinating with CDPH and the Regional Board to define probable regulatory requirements for
a full-scale project.

e |Implementing a public education and outreach program.

e Conducting energy and economic analyses.

The National Water Research Institute (NWRI) assembled a ten-member Independent Advisory Panel
(IAP) to provide independent expert oversight of the Demonstration Project effort. Table 1 presents the
IAP members.

Table 1
NWRI Independent Advisory Panel (IAP)

IAP Panel Members and Organizations
George Tchobanoglous, Ph.D., P.E. (IAP Chair) Richard Gersberg, Ph.D., (IAP Vice-Chair)
University of California, Davis San Diego State University
Michael Anderson, Ph.D. Richard Bull, Ph.D.
University of California, Riverside Consulting Toxicologist
Joseph Cotruvo, Ph.D. James Crook, Ph.D., P.E.
Joseph Cotruvo Associates Water Reuse and Public Health Consultant
Sunny Jiang, Ph.D. Audry D. Levine, Ph.D., P.E., DEE
University of California, Irvine U.S. Environmental Protection Agency
David R. Schubert, Ph.D. Michael P. Wehner
Salk Institute for Biological Studies Orange County Water District

Treatment Studies. The 1 mgd AWP Facility S

utilizes tertiary treated water from the NCWRP ‘
as a source of influent. AWP Facility treatment
processes consist of:

e membrane filtration,

e reverse osmosis (RO),

e ultraviolet (UV) disinfection, and

e advanced oxidation.

' <
Figure 2
AWP Facility RO Units
L ~~ i
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On the basis of data collected since operation of the AWP Facility was initiated in July 2011, the City has
concluded that:

o NCWRP recycled water (the influent to the AWP Facility) typically complies with most CDPH
drinking water Maximum Contaminant Levels (MCLs).

e Concentrations of minerals in the purified water are significantly lower than existing imported
supplies.

e Concentrations of phosphorus in the purified supply are near zero.

e Concentrations of nitrogen in the purified water are comparable (but depending on the blend of
Colorado River and State Water Project supplies, can be slightly higher than) the existing
imported water supply.

e The purified water consistently and reliably complies with all CDPH MCLs.

e The advanced purification processes provide a level of reliability and pathogen inactivation that
is consistent with (or is superior to) anticipated CDPH requirements.

e The advanced purification treatment process train utilized as part of the Demonstration Project
is appropriate for a full-scale project.

Reservoir Limnology Studies: Hydrodynamics. As a key element of the Demonstration Project, the City
has completed a comprehensive Reservoir Detention and Limnology Study of San Vicente Reservoir
(Limnology Study) to assess how a potential full-scale project might influence hydrodynamic, water
quality, and biostimulation conditions within San Vicente Reservoir. The primary advantage of retaining
purified water in San Vicente Reservoir is to provide substantial retention and blending of purified water
in a natural setting prior to delivering it to a water treatment plant for final potable water treatment and
distribution. Such reservoir retention provides an environmental buffer between purified water
treatment and potable water treatment. This environmental buffer effect is provided through the
following:

e Thermal Stratification. Above a temperature of 4° C (39° F), warmer waters are less dense than
cooler waters. As reservoir surface waters warm in the spring months, the warmer buoyant
waters remain near the reservoir surface, resulting in further warming by convective and solar
radiation. By mid-spring, a strong thermocline is formed which acts as a barrier to separate the
warmer surface waters (epilimnion) from the deeper cool waters (hypolimnion). In San Vicente
Reservoir, this thermal stratification persists for approximately 10 months each year, until
winter when epilimnion temperatures are reduced to the point where wind-driven energy is
sufficient to completely mix the reservoir. A full-scale project would take advantage of this
thermal stratification by discharging less dense (warmer and less saline) purified water to the
epilimnion and withdrawing raw potable supplies from the hypolimnion. Using this technique,
the thermal stratification provides for significant retention times and a significant barrier to
reservoir short-circuiting (e.g. preventing the withdrawal of purified water soon after it is
introduced to the reservoir).
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e Reservoir Size. San Vicente Reservoir is currently undergoing an expansion that will raise the
height of San Vicente Dam by 117 feet and increase the reservoir storage capacity from 90,000
AF to over 240,000 AF. The introduction of 15,000 AFY of purified water to San Vicente
Reservoir would represent a relatively modest annual quantity compared to the reservoir
capacity, and would result in significant dilution. During times the reservoir is not thermally
stratified, this high degree of dilution would ensure that only a small fraction of reservoir waters
withdrawn during complete mix conditions would be comprised of recently introduced purified
water.

Figure 3
San Vicente Reservoir Prior to Expansion

As an initial element of the Limnology Study, Flow Science Incorporated (FSI) calibrated a numerical
three-dimensional model (ELCOM) of San Vicente Reservoir hydrodynamics. Model results were verified
by utilizing observed reservoir and tracer study data. The results of this analysis were documented in
two Limnology Study Technical Memoranda (FSI, 2010; FSI 2011).

The Technical Memoranda and model were peer-reviewed by the IAP, which concluded that the ELCOM
model was "an effective and robust tool" for simulating thermoclines and hydrodynamics of the San
Vicente Reservoir and assessing options for the purified water inlet location. (NWRI, 2010)

FSI used the calibrated model to simulate augmenting San Vicente Reservoir inflow with purified water
under a range of future operating conditions, including:

e alternatives with and without the addition of purified water,
e normal, extended drought, and emergency drawdown reservoir operating scenarios, and

e four alternative purified water inlet locations (see Figure 4 on page 7).
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Figure 4
Purified Water Inlet Alternatives
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Key conclusions of the hydrodynamic modeling effort presented by FSI (2011) include:

e Expansion of San Vicente Reservoir will increase the volume of the hypolimnion, but will not
discernibly affect the depth, duration or strength of thermal stratification.

e The reservoir would provide a substantial barrier to pathogen organisms due to solar radiation
(photolysis effects), temperature effects and natural predation.

e For all anticipated reservoir operational scenarios and purified water inlet locations, at all times
the reservoir provides at least a 200:1 dilution of a 24-hour purified water release event prior to
withdrawal.

e During typical operations and using the inlet location currently under consideration (referred to
in reservoir hydrodynamic modeling as “design inlet location”), the reservoir provides greater
than 2000:1 dilution of a 24-hour purified water release event prior to withdrawal.

Reservoir Limnology Studies: Water Quality and Biostimulation. As an additional element of the
Limnology Study, FSI superimposed and calibrated an aquatic ecosystem dynamics model (CAEDYM) on
the ELCOM hydrodynamic model. The CAEDYM model (see Figure 5 on page 8) assesses nutrient loads,
nutrient concentrations, water clarity, and algae. Model results were verified by utilizing observed
nutrient concentrations, algae concentrations and Secchi disk data from San Vicente Reservoir. Results
of the nutrient and biostimulation modeling effort were documented in Limnology Study Technical
Memorandum #3 (FSI, 2012a). The nutrient and biostimulation Technical Memorandum and the model
were peer-reviewed by the IAP, which concluded that the combined hydrodynamic/nutrient model
(ELCOM plus CAEDYM) was an effective and robust tool for assessing biological water quality for
nutrients. (NWRI, 2010)
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Figure 5
Schematic of Nutrient
Model Processes
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FSI used the calibrated ELCOM plus CAEDYM model to simulate nutrient and biostimulation conditions
at San Vicente Reservoir under:

1) existing conditions prior to reservoir expansion (Existing Case),
2) the expanded reservoir with no purified water inflow (No Purified Water Case), and

3) the expanded reservoir with purified water inflow (Base Case).

As part of the modeling effort, FSI used data from the AWP Facility to estimate purified water nitrogen
and phosphorus concentrations. Observed nitrogen and phosphorus data from 2006-2007 were used
to characterize nitrogen and phosphorus concentrations in the San Vicente Reservoir runoff inflow and
imported water inflow. Table 2 (page 9) compares nitrogen and phosphorus concentrations in the
reservoir inflow sources.

Key conclusions of the nutrient and biostimulation modeling effort presented by FSI (2012a) include:

o Nutrient sediment release from the reservoir bottom constitutes a significant portion of all
nutrient loadings into the reservoir water column for all modeled scenarios.

e Expansion of the reservoir will result in increased sediment nutrient loadings as a result of
increased depth and wetted sediment surface area.
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Despite the higher sediment nutrient releases for the expanded reservoir, nutrient
concentrations in the water column are projected to be reduced due to the larger volume of
water in the expanded reservoir.

Concentrations of chlorophyll-a in the epilimnion are simulated as being reduced for all
expanded reservoir scenarios, likely as a result of projected reductions in water column nutrient
concentrations.

Under all simulated scenarios, anoxic conditions are projected to occur in the hypolimnion once
oxygen demands use up the available dissolved oxygen. This effect naturally occurs in all
thermally stratified reservoirs, independent of whether or not purified water is introduced.

San Vicente Reservoir hypolimnion volumes are significantly increased as a result of reservoir
expansion for all simulated scenarios. This increased hypolimnion volume will lead to a slight
increase in the number of days that anoxic conditions occur in the hypolimnion for the
simulated reservoir expansion scenarios, regardless of whether or not purified water is
introduced to the reservoir.

Chlorophyll-a concentrations will be lower and average Secchi depths will be greater (i.e.,
improved water clarity) in the expanded reservoir than in the existing reservoir, regardless of
whether or not purified water is introduced into San Vicente Reservoir.

Since the nitrogen:phosphorus (N:P) ratio in the purified water is projected to be approximately
160:1, the Base Case scenario (expanded reservoir with purified water inflow) is projected to be
more phosphorus-limited than historic (90,000 AF reservoir capacity) conditions.

Table 2
San Vicente Reservoir Inflow Nutrient Concentrations’
Concentration in mg/|
Parameter
Purified Water’ Imported Water Inflow® Runoff Inflow”
Nitrate and nitrite 0.64 0.12-0.47 0.02-3.0
Ammonia’ 0.14 0.02-0.09 0.02-0.5
Total nitrogen 0.78 0.17-0.68 0.18-4.2
Total phosphorus 0.004 0.024 - 0.081 0.22-0.32
1 From FSI (2012a).
2 Based on results of DEMONSTRATION PROJECT demonstration plant effluent data for 2011-2012.
3 Range of observed data for the aqueduct inflow during 2006-2007.
4 Range of observed data in surface runoff into San Vicente Reservoir during 2006-2007 from Kimball Creek, San Vicente Creek, Barona
Creek, Tool Road Creek, and Aqueduct Creek.

5 Ammonia is in the form of ionized ammonia (NH,"-N).
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Table 3 summarizes the nutrient and biostimulation results for the modeled scenarios. As shown in
Table 3, chlorophyll-a concentrations are projected to be less with the expanded reservoir and the
proposed purified water inflow than under current conditions. The simulations predict that reservoir
water clarity under the Base Case (expanded reservoir and purified water inflow) is projected to be
improved compared to existing conditions.

Table 3
Summary of Nutrient and Biostimulation Model Results™?
Average Annual Average Chlorophyll-a .
Model Scenario Number of Days Concentration in AveI;aegi:&cchl
Hypolimnion is Anoxic>>* Surface Waters™* P

Existing Case®
(existing reservoir capacity and 189 days (52%) 5.8 ug/l 3.2 meters
no purified water)

Expanded Reservoir with

0,
no purified water® 207 days (57%) 3.1 pg/l 4.8 meters
Base Case®
(expanded reservoir with 215 days (59%) 3.7 pg/l 4.3 meters

purified water inflow)

1 ELCOM/CAEDYM model results presented by FSI (2012a).

Based on two-year simulation using hydrologic data for 2006 and 2007.

Number of days in which the average hypolimnion dissolved oxygen concentration is less than 0.5 mg/I.
Average annual value for the two-year simulation.

Initial reservoir volume of 64,000 AF in year 1 and 64,000 AF in year 2.

Initial reservoir volume of 155,000 AF in years 1 and 2.

s wN

Coordination with CDPH. Regulatory coordination was another key element of the Demonstration
Project evaluation. The City engaged CDPH staff in establishing the Demonstration Project work plan.
CDPH staff have attended IAP workshops and have been active participants in working group meetings.
Through these venues, CDPH has reviewed reservoir technical studies and purified water treatment
results.

CDPH has indicated that requirements for a full-scale project would be, in part, based on providing a
level of public health protection equivalent to that provided within CDPH's 2011 "Draft Regulations for
Groundwater Replenishment with Recycled Water" (Groundwater Recharge Regulations). (CDPH, 2011)
Based on guidance provided by CDPH to date, the following elements are expected to provide the
framework for CDPH regulation of a full-scale project at San Vicente Reservoir:

e Enhanced Wastewater Source Control
e Pathogenic Microorganism Control
e Control of Nitrogen Compounds

e Regulated Contaminants, Additional Chemicals, and Contaminant Monitoring, and Total Organic
Carbon Control
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e Reliability and Redundancy

e Monitoring and Response Plan
0 AWP Facility Integrity Monitoring
0 San Vicente Reservoir Retention and Blending
0 Mitigation of an AWP Facility system failure by San Vicente Reservoir

In accordance with provisions within Senate Bill 918, CDPH is required to adopt uniform water recycling
criteria for indirect potable reuse (reservoir augmentation) by December 31, 2016, provided that an
expert panel (convened pursuant to the bill) finds that the criteria would adequately protect public
health. In advance of adopting uniform criteria, CDPH can review reservoir augmentation projects on a
case-by-case basis. In March 2012, the City submitted a draft proposed reservoir augmentation project
proposal and request for conceptual approval to CDPH. CDPH is currently reviewing the draft submittal.
(City of San Diego, 2012)

Coordination with Regional Board. The City has engaged Regional Board staff throughout the
Demonstration Project feasibility evaluation. This coordination has included a number of project-
specific meetings held at the Regional Board office and Regional Board staff attendance at IAP sessions.

The most recent City meeting with Regional Board staff focused on (1) Regional Board interpretation of
Basin Plan nutrient water quality objectives and (2) potential implications of the CWA Section 303(d)
impaired water listings for San Vicente Reservoir. This report is submitted as a follow-up to the most
recent meeting of June 18, 2012, and addresses pathways for demonstrating compliance with Regional
Board requirements.

Public Education and Outreach. The Demonstration Project effort also included a public education and
outreach plan that included developing:

e a communication plan,

e speakers bureau,

e multi-language information materials and brochures,
e stakeholder interviews and research surveys,

e videos, electronic updates and a website, and

e AWP Facility tours.

Outreach efforts have garnered positive coverage both locally and nationally. On January 23, 2011, the
San Diego Union-Tribune published an editorial declaring that the newspaper editorial board accepts the
science behind water purification technology and encourages the rest of San Diego to do the same.
National media coverage has included a front page cover story in USA Today (March 3, 2011) and an
article on the cover page of the New York Times (February 10, 2012).
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Demonstration Project Report. The City Public Utilities Department is currently developing a project
report that summarizes the results of the Demonstration Project feasibility effort. Submittal of the
report to the City of San Diego City Council is scheduled for late 2012.

Section 3 Full-Scale Project Concept

The concept for a full-scale project at San Vicente Reservoir is based on guidance from CDPH and the
IAP. The project concept components are illustrated in Figure 6 (below). Figure 7 (page 13) summarizes
the primary roles and key public health protection features of the project elements.

Tertiary
Treatment at Advanced Pipeline
North City Water Conveyance to

Treatment at
Alvarado Water
Treatment
Plant

Collection
System Source
Control

Reservoir

Mixing and
Retention

Water Purification San Vicente
Reclamation Facility Reservoir
Plant

Figure 6
Components of the Full-Scale Project

Collection System Source Control. The City maintains a comprehensive industrial pretreatment and
source control program approved by EPA to control waste discharges from industrial sources into the
wastewater collection system. The main components of the program are:

e evaluating, issuing and administering industrial user permits,

e establishing sampling, reporting, record keeping, and notification requirements for industrial
dischargers,

e performing compliance inspections and compliance monitoring, and

e enforcing permit requirements, requiring corrective actions, and authorizing penalties for
discharge violations.

As part of the City of San Diego NPDES permit and 301(h) waiver for the Point Loma Wastewater
Treatment Plant (Point Loma), the City is required to implement an Urban Area Pretreatment Program
per Title 40, Section 125.65 of the Code of Federal Regulations (40 CFR 125.65).

Regulations established in 40 CFR 125.65 require 301(h) dischargers to demonstrate that the
combination of enhanced source control and wastewater treatment provides the equivalent to
secondary treatment for the removal of toxic constituents. The Urban Area Pretreatment Program
requirements of 40 CFR 125.65 have been incorporated into the Point Loma NPDES permit adopted by
the Regional Board and EPA (Order No. R9-2009-0001, NPDES CA0107409).
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The City's source control program organizes industrial users into 27 sewersheds. Four of these
sewersheds are tributary to the NCWRP, where the full-scale AWP Facility will be located. The City's
pretreatment program currently regulates 198 industries within these four sewersheds. A total of 102
of these industrial users are research and development companies. The remaining 96 industries cover
49 different industry types including car washes, gas stations, electronic equipment manufacturers and
veterinary services.

North City Water Reclamation Plant. The NCWRP is a 30-mgd water reclamation plant serving roughly
7,500 AFY of recycled water to irrigation and industrial customers throughout the North City area.
NCWRP operates as a scalping plant, receiving flows that would otherwise be treated at Point Loma.
Biosolids are sent offsite for processing, with no return flow to the NCWRP. NCWRP treatment
processes include:

e headworks and barscreens,
e aerated grit removal,
e primary sedimentation,

e secondary aeration with aerated and anoxic selector zones to achieve full nitrification and
partial denitrification,

e secondary clarification, and

o deep bed anthracite tertiary filtration.

NCWRP recycled water used for irrigation use undergoes chlorination, but NCWRP recycled water flows
directed to the AWP Facility project would be diverted prior to chlorine disinfection to control formation
of chlorination byproducts. NCWRP also includes flow equalization, which allows for near-constant
flowrates through the secondary treatment facilities, maximizing the stability of the plant's biological
processes.

Advanced Water Purification Facility. As part of a full-scale project, NCRWRP tertiary treated recycled
water would serve as an influent flow to the proposed 18 mgd AWP Facility. AWP Facility treatment
processes would include:

Membrane Filtration: Tertiary effluent will flow to a low pressure membrane filtration process

consisting of either microfiltration or ultra-filtration. In addition to minimizing RO fouling by
removing colloidal and suspended particles, low pressure membranes provide a barrier to a wide
array of microbes and will assist the project in meeting microbial removal targets.

Reverse Osmosis: All AWP Facility flow will undergo RO treatment, the primary barrier to organic

chemicals. The RO system will meet applicable salt rejection specifications established by CDPH.
Concentrated brine from the RO treatment will be discharged back into the sewer for treatment at
Point Loma.

Disinfection/Photolysis/Advanced Oxidation: Permeate from the RO process would undergo

disinfection and advanced oxidation. High intensity UV irradiation provides both the primary
disinfection step in the AWP Facility and photolysis of certain classes of organic chemicals such as
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NDMA. With the addition of hydrogen peroxide, high intensity UV provides an additional barrier (to
RO) for oxidizable contaminants. The advanced oxidation process will be designed to adhere to
criteria established in the Draft CDPH Groundwater Recharge Regulations.

A flow analysis study conducted as part of the Demonstration Project evaluated source water availability
due to NCWRP's seasonal irrigation demands, and identified 18 mgd as the optimum capacity for a full-
scale AWP Facility. The 18 mgd AWP Facility would annually produce approximately 15,000 AFY of
purified water.

Conveyance to San Vicente Reservoir. Purified recycled water will be pumped through a 23-mile, 36-
inch diameter pipeline to San Vicente Reservoir. The static lift from the purified water pump station to
San Vicente Reservoir is approximately 445 feet. A flow control structure at the reservoir outlet and
surge control facilities will be required to optimize flow conditions in the pipeline.

The travel time of the purified water from the AWP Facility to the reservoir would be approximately 10
hours, based on a maximum pumping rate of 18 mgd. In case of an operation malfunction at the AWP
Facility, this would allow time to interrupt conveyance before any affected water reaches the reservoir.
The conveyance system will include features allowing the entire volume of the pipeline to be drained to
sanitary sewer.

Reservoir Storage. Under the full-scale project, approximately 15,000 AFY of purified water would be
introduced into San Vicente Reservoir. The purified water inflow would augment existing reservoir
inflows (aqueduct inflow, local runoff, and transfers from Sutherland Reservoir) and replace a
commensurate amount of imported water that would otherwise be introduced into the reservoir.

San Vicente dam and reservoir are owned and operated by the . feservol
Figure 8 —_ %ﬁema
icres

City of San Diego Public Utilities Department. San Vicente . San Vicente Reservoir Expansion

Reservoir impounds local runoff from its 75 square-mile Raised Dan
+117 feet

catchment, stores water transferred from Sutherland
. . . Exasting
Reservoir, and stores water imported from the Colorado River | savisent

Dam
21 feet

Reservoir
Surface Area
1100 Acres

90,000 acre-feet in
| cument reservoir

and northern California. The reservoir’s principal use is for
municipal water supply. The reservoir also supports limited
recreational activities including boating, fishing, and water
skiing, although these activities have been suspended during construction of facilities to raise San
Vicente Dam.

While San Vicente Reservoir is being expanded to a capacity exceeding 240,000 AF, the additional
capacity is to be primarily utilized for emergency storage purposes. During non-emergency conditions,
annual inflows to and withdrawals from the reservoir are not expected to be significantly different from
historic operations. It is anticipated that the expanded San Vicente Reservoir will be substantially filled
prior to initiation of a full-scale project.
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The amount of imported water introduced to San Vicente Reservoir depends on water availability, water
price, and the operational needs of the City of San Diego and San Diego County Water Authority, but has
typically averaged approximately 20,000 to 30,000 AFY. Runoff inflow the reservoir varies significantly
depending on hydrologic conditions, but typically averages approximately 4,500 AFY, a total roughly
equivalent to the annual evaporation from the reservoir. (FSI, 2010) Thus, under typical conditions, a
15,000 AFY purified water flow would represent roughly half of the annual San Vicente Reservoir inflow.
As demonstrated by the Demonstration Project Limnology Studies (see pages 4 - 8), a 15,000 AFY
purified water inflow into San Vicente Reservoir would result in significant reservoir detention.

San Vicente Dam has overflowed on only a few occasions since its construction in 1943; the most recent
spill occurred in 1995. San Vicente Reservoir overflows are not projected to occur once the reservoir is
expanded. As a result, is not projected that any waters (imported or purified) introduced into the
expanded reservoir will be released to downstream water bodies (San Vicente Creek and the San Diego
River).

Potable Water Treatment. Water withdrawn from San Vicente Reservoir would undergo conventional
potable water treatment prior to conveyance to potable water customers. Under normal operations,
water from San Vicente Reservoir is conveyed to the City of San Diego Alvarado Water Treatment Plant
which serves the central portion of San Diego.

Through agreements with the San Diego County Water Authority, a portion of San Vicente Reservoir’s
storage may be used in emergency and extended drought conditions to supply water treatment plants
serving the southern half of San Diego County. In an emergency event, other water treatment plants
that could be supplied from San Vicente Reservoir include the City’s Miramar and Otay Water Treatment
Plants, Helix Water District’s Levy Treatment Plant, the Sweetwater Authority’s Purdue Water Treatment
Plant, and the Santa Fe Irrigation’s Districts Badger Water Treatment Plant.

Section 4 Regional Board Support and Guidance

Regional Board Resolution of Support. On October 12, 2011, the Regional Board adopted Resolution
No. R9-2011-0069, which documents the Regional Board's support of the City's proposed reservoir
augmentation project at San Vicente Reservoir, and sets forth the Regional Board's proposed means of
regulating the project. Resolution No. R9-2011-0069 states that:

NOW THEREFORE, BE IT RESOLVED THAT, the San Diego Regional Water Quality Control Board:

1. Supports the efforts to develop the Reservoir Augmentation Project at the San Vicente Reservoir
as a means to reduce reliance on imported water, increase the use of recycled water, and to
implement goals in California Water Code section 13510 and the 2008-2012 Strategic Plan
Update for the Water Boards.
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2. In accordance with implementation provisions of the Basin Plan, the San Diego Water Board will
regulate San Diego Region recycled water reservoir augmentation projects through the issuance
of project-specific NPDES Permits.

3. Reservoir augmentation NPDES permits issued by the San Diego Water Board will incorporate
requirements established and the provisions recommended by California Department of Public
Health.

City and Regional Board Coordination. As part of the Demonstration Project, City of San Diego and
Regional Board staff held a series of coordinating meetings to discuss Demonstration Project progress
and issues associated with Regional Board issuance of a NPDES permit for a full-scale project at San
Vicente Reservoir.

Should the City Council choose to move forward with a full-scale project at San Vicente Reservaoir,
Regional Board staff indicate that the City will be required to submit a "Report of Waste Discharge" in
application for a NPDES permit. As part of the Demonstration Project coordination effort, City and
Regional Board staff have discussed information needs for the Report of Waste Discharge, which will
include:

e describing the proposed full-scale project and purified water quality,
e evaluating water quality effects on San Vicente Reservoir,

e demonstrating compliance with Basin Plan water quality standards,
e demonstrating compliance with California Toxics Rule standards, and

e demonstrating compliance with CDPH requirements.

Pending Regional Board Procedural Decisions. While Resolution No. R9-2011-0069 confirms Regional
Board support for the reservoir augmentation concept, Regional Board staff indicate that they are still
working to finalize staff recommendations on two key procedural issues that will influence the pathway
and schedule for securing a NPDES permit for a full-scale reservoir augmentation project at San Vicente
Reservoir. These two key procedural questions include:

1. Prior to the Regional Board's consideration of a NPDES permit for reservoir augmentation at San
Vicente Reservoir, will the Regional Board, State Board, and EPA need to take actions to modify
the CWA Section 303(d) impaired water list for San Vicente Reservoir?

2. Prior to the Regional Board's consideration of a NPDES permit for reservoir augmentation at San
Vicente Reservoir, will the Regional Board, State Board, and EPA need to modify any
requirements within the Regional Board's Basin Plan?

Regional Board staff indicate that they are seeking guidance from EPA and the State Board in
determining the answers to these questions.
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Section 5 Basin Plan Compliance

As indicated by Regional Board staff, a key element of a NPDES application for a full-scale project at San
Vicente Reservoir involves demonstrating compliance with Basin Plan water quality standards. How the
Regional Board, State Board, and EPA resolve the two above-noted procedural questions will, in part,
depend on how the agencies interpret and apply existing Basin Plan water quality standards to the
proposed project. This section summarizes key Basin Plan compliance issues for a full-scale project at
San Vicente Reservoir.

Basin Plan Overview. The Basin Plan establishes water quality concentration objectives to protect
designated beneficial uses of San Vicente Reservoir. The Basin Plan surface water quality objectives
have been approved by EPA as federal water quality standards that are subject to regulation and
enforcement under provisions of the CWA. Basin Plan water quality objectives within San Vicente
Reservoir, in part, are established for:

e mineral parameters,
e CDPH drinking water parameters, and
e phosphorus and nitrogen.

Mineral Parameters. The Basin Plan establishes numerical mineral concentration objectives for San
Vicente Reservoir for total dissolved solids, chloride, sulfate, percent sodium, iron, manganese, boron,
and fluoride. Because the purified water supply will undergo full RO treatment, the purified water
supply is projected to contain concentrations of these mineral constituents that are significantly below
the Basin Plan water quality objectives. Concentrations of minerals in the purified water will also be
significantly below existing concentrations in both the imported water and local runoff inflow to San
Vicente Reservoir. As a result, the proposed project will improve the mineral quality of water in the
reservoir, and compliance with Basin Plan mineral parameters will not be an issue of concern for a full-
scale project at San Vicente Reservoir.

CDPH Drinking Water Parameters. The Basin Plan incorporates State of California drinking water MCLs
as surface water quality objectives. AWP Facility treatment processes have been selected (and tested
during the Demonstration Project) to ensure that a full-scale project will comply with the MCLs. As
noted, the City has submitted a draft project proposal to CDPH that documents projected compliance
with CDPH requirements and presents the result of testing at the AWP Facility to document compliance
with CDPH MClLs.

Phosphorus and Nitrogen. The Basin Plan establishes the following narrative and numerical water
quality objectives to prevent adverse biostimulatory effects in surface waters:

Concentrations of nitrogen and phosphorus, by themselves or in combination with other nutrients, shall be
maintained at levels below those which stimulate algae and emergent plant growth. Threshold total
Phosphorous (P) concentrations shall not exceed 0.05 mg/l in any stream at the point where it enters any
standing body of water, nor 0.025 mg/| in any standing body of water. A desired goal in order to prevent plant
nuisances in streams and other flowing waters appears to be 0.1 mg/| total P. These values are not to be
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exceeded more than 10% of the time unless studies of the specific water body in question clearly show that
water quality objective changes are permissible and changes are approved by the Regional Board. Analogous
threshold values have not been set for nitrogen compounds; however, natural ratios of nitrogen to phosphorus
are to be determined by surveillance and monitoring and upheld. If data are lacking, a ratio of N:P = 10:1 shall
be used.

Phosphorus. As shown in Table 2 (see page 9), the AWP Facility treatment processes achieved near total
removal of phosphorus. Based on the AWP Facility treatment results, purified water from a full-scale
project at San Vicente Reservoir is projected to comply with the Basin Plan numerical water quality
objectives for total phosphorus by a significant margin.

Nitrogen. As part of the full-scale project, existing NCWRP operations and facilities would be optimized
for nitrogen removal. Additional nitrogen removal would occur through membrane filtration and RO
treatment. Despite this advanced degree of nitrogen removal, the purified water supply is projected
(see Table 2 on page 9) to contain total nitrogen concentrations on the order of 0.8 mg/l. The purified
water is projected to be highly phosphorus limited, with a N:P ratio on the order of 160:1 or more.

The Basin Plan objective for total nitrogen has been subject to varying interpretation over the years as
to whether the objective represents a numerical objective or narrative objective. The Basin Plan
establishes numerical concentration objectives for phosphorus and states that "analogous thresholds for
nitrogen have not been established". At the same time, however, the Basin Plan directs that natural
nitrogen to phosphorus (N:P) ratios are to be determined through surveillance and upheld. Current
Regional Board interpretation of the Basin Plan nitrogen objective, as presented to the City during a
June 18, 2012 meeting, is that the Basin Plan surface water nitrogen objective consists of (1) a narrative
objective prohibiting biostimulation effects that adversely impact beneficial uses, and (2) a numerical
objective based on upholding "natural” N:P ratios.

The Basin Plan objective that natural N:P ratios be identified and upheld is derived from water quality
criteria published by EPA (1976) in Quality Criteria for Water (Red Book). The Red Book N:P guidance
recognized that biostimulation is limited by the availability of the least available nutrient. The
availability of phosphorus limits biostimulation growth when N:P ratios are greater than approximately
10:1, while the availability of nitrogen limits biostimulation growth when N:P ratios are less than
approximately 10:1. In the absence of data on whether nitrogen or phosphorus is limiting
biostimulation, the Basin Plan presents guidance that a 10:1 N:P ratio should be used for assessing
conformance with the narrative biostimulation objective.

Nitrogen concentration effluent limits established by the Regional Board in a reservoir augmentation
NPDES permit will, in part, be determined by how the Regional Board chooses to interpret the
"upholding natural N:P ratios" Basin Plan objective. If the Regional Board were to apply a 10:1 N:P ratio
in establishing standards for introducing purified water to San Vicente Reservoir, the Board might
require the purified water to achieve a total nitrogen concentration limit of 0.25 mg/l to 0.5 mg/I. In this
event (see Section 5), modification of the Basin Plan nitrogen objective could be required to support
implementation of a full-scale project at San Vicente Reservoir.
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As a result of the uncertainty on how the Basin Plan nitrogen objective translates to NPDES permit
limits, additional Regional Board guidance on Basin Plan nitrogen and N:P compliance will be required
to:

e identify probable purified water total nitrogen effluent limits that would be recommended by
the Regional Board in the NPDES permit, and

e determine whether or not modification of the Basin Plan total nitrogen objectives for San
Vicente Reservoir will be required prior to Regional Board consideration of a NPDES permit for a
full-scale project at San Vicente Reservoir.

Dissolved Oxygen. The Basin Plan designated San Vicente Reservoir as supporting both warm water
habitat and cold water habitat. The Basin Plan requires that dissolved oxygen (DO) concentrations be
maintained at 5.0 mg/| for warm water habitats, and 6.0 mg/l or more for cold water habitats. The
Basin Plan also requires that mean annual DO concentrations be maintained at 7.0 mg/| or more.

The purified water would contain high concentrations of DO, and would not contain any discernible
quality of oxygen-demanding material. Further, reservoir modeling conducted as part of the Limnology
Study indicates no significant differences in DO concentrations within the epilimnion (where the purified
water would be introduced) between the purified water and no purified water scenarios. (FSI, 2012a)

Despite these facts, however, a demonstration of compliance with the Basin Plan DO requirement will
depend on Regional Board interpretation of the Basin Plan. The existing Basin Plan DO objectives are not
based on and do not take into account thermal stratification in reservoirs. Once reservoirs stratify, no
source of dissolved oxygen is available to the hypolimnion, and (in the absence of artificial aeration)
hypolimnion DO concentrations naturally fall below the Basin Plan objectives in all thermally stratified
reservoirs. As a result, compliance with the Basin Plan dissolved oxygen concentration objectives in the
hypolimnion are not sustainable under natural conditions in San Vicente Reservoir or any other
thermally stratified reservoir.

Demonstrating this natural effect, reservoir modeling conducted as part of the Demonstration Project
Limnology Study (see Table 3 on page 10) indicates that hypolimnetic anoxia (DO concentrations of less
than 0.5 mg/l) will occur slightly more than half of the year as a result of thermal stratification,
regardless of whether or not reservoir augmentation is implemented.

Because the existing Basin Plan dissolved oxygen concentrations are inconsistent with conditions that
naturally occur within stratified reservoirs, additional Regional Board guidance on Basin Plan DO
compliance will be required to:

assess probable dissolved oxygen requirements that would be recommended by the Regional
Board in the NPDES permit to implement the Basin Plan DO objectives, and
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determine whether or not modification of the Basin Plan dissolved oxygen objectives for San
Vicente Reservoir will be required prior to Regional Board consideration of a NPDES permit for a
full-scale project at San Vicente Reservoir.

Section 6 California Toxics Rule Compliance

California Toxic Rule. EPA in 2000 promulgated the California Toxics Rule, or CTR (40 CFR 131), which
establishes water quality standards for inland surface waters of California. The CTR establishes the
following standards for discharges to inland surface waters:

e maximum (acute) concentration standards for toxic inorganic and organic constituents for the
protection of freshwater aquatic habitat,

e continuous (chronic) standards for toxic inorganic and organic constituents for the protection of
freshwater aquatic habitat, and

e standards for the protection of human health (consumption of organisms and consumption of
water plus organisms).

Projected CTR Compliance. Data from the AWP
Facility indicate that CTR standards for metals
and cyanide are not projected to represent a
compliance concern for a full-scale project, as (1)
the NCWRP tertiary effluent contains low
concentrations of these compounds, and (2) RO
treatment to be provided as part of the AWP

Figure 9
AWP Facilitv at NCWRP

Facility is effective in removing such inorganic

compounds.

For these same reasons, the Demonstration Project data also has not indicated any toxic organic
constituent which appears to represent a compliance concern. (It should be noted that
bromodichloromethane was detected in one AWP Facility sample at a level above the CTR limit, but
bromodichloromethane was normally below detection limits and this single sample result is considered
an anomaly.) While no CTR compliance issues have been identified through Demonstration Project
monitoring, CTR standards for the protection of public health include several standards that are
significantly more stringent than can be reliably analyzed using available detection technology and
detection limits. CTR-regulated compounds that include standards more stringent than available
detection limits include:

e chlorinated pesticides such as DDT, Aldrin, Dieldrin, Heptachlor,
e polychlorinated biphenyls (PCBs),

e poly-aromatic hydrocarbons (PAHs), and

¢ N-nitrosodimethylamine (NDMA).
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No reason appears to exist for chlorinated pesticides, PCBs, and PAHs to appear in the NCWRP effluent.
Additionally, RO typically achieves significant removal of these compounds. The City's Demonstration
Project testing included special focus on NDMA, as:

e NDMA is occasionally present in Southern California recycled water supplies,
e typical RO removal efficiencies for NDMA are on the order of 50 percent, and
e the CTR standard for NDMA is 0.00069 pg/I.

Despite these original concerns, however, existing Demonstration Project purified water data do not
indicate that NDMA will represent a compliance issue. If the City chooses to move forward with a full-
scale project at San Vicente Reservoir, however, the City's NPDES Report of Waste Discharge will
reassess NDMA to determine if implementation of additional NDMA compliance measures are
appropriate.

Section 7 Pathways for Demonstrating Regulatory Compliance

Implementation Approach. The City has submitted a preliminary project proposal to CDPH seeking
conceptual approval for a full-scale reservoir augmentation project at San Vicente Reservoir. The Public
Utilities Department is also scheduled to submit a feasibility report to the City Council in late autumn
2012.

Should the City Council choose to move forward with a full-scale project at San Vicente Reservoir, the
City will initiate work to develop additional information required to support the design, environmental
review, and regulatory permitting for the project. Such additional work would support:

e ongoing coordination with CDPH in support of modifying the City's CDPH water supply operating
permit,

e assessing compliance with provisions of the California Environmental Quality Act (CEQA), and

e coordination with the Regional Board to assess Basin Plan compliance issues and information
needs for submitting a Report of Waste Discharge to the Regional Board in application for a
NPDES permit for a full-scale project.

Basin Plan Concentration Standards. The Basin Plan provides clear implementation guidance on the
development of NPDES effluent standards for mineral constituents, drinking water MCLs, and total
phosphorus. As noted in Section 6, available purified water data demonstrate compliance with Basin
Plan water quality objectives. For these constituents, the City proposes the following pathway for
demonstrating compliance of a full-scale project:

e present the results of Demonstration Project monitoring data and demonstrate that the AWP
Facility purified water complies with applicable Basin Plan objectives, and

e submit the results of the comparison in a Report of Waste Discharge submitted in application for
NPDES requirements for a full-scale project.
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CTR Standards. Figure 10 schematically presents the process the City will utilize to demonstrate
compliance with CTR standards. As noted in Section 6, available Demonstration Project data indicate
compliance with applicable CTR standards for toxic organic and inorganic constituents without the need
for an assigned mixing zone or dilution credit.

In the event additional data indicate a potential need for the consideration of a CTR mixing zone, the
City will conduct studies to assess mixing zone hydraulics, dilution, and concentrations of CTR
constituents at the edge of the mixing zone. As part of the dilution studies, the fate (e.g. half-life) of
discharged constituents would be evaluated in order to assess re-entrainment effects.

Figure 10
Evaluate Demonstration Project Proposed Process for Demonstrating Compliance
Purified Water Data with CTR Receiving Water Standards
e Identify mixing
concentrations in No S
i zone hydraulics
purified supply less than p)————» and mixing zone
CTR standards? dilution
Yes
Submit Report of Dc:es.r(:ce[;wngf
Woaste Discharge in Yes e e..'r-a D <
o - + mixXing zone
Application for ly with CTR
NPDES Permit comply wi
standards?

No

Propose
additional
treatment or
source control
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Total Nitrogen and N:P Ratios. Additional coordination with Regional Board staff will be required to
evaluate the appropriate pathway for regulatory approval of with respect to total nitrogen. Regional
Board guidance will be required to address whether (1) modification of the Basin Plan or (2)
modification of the CWA Section 303(d) impaired water body list will be required prior to Regional Board
consideration of a NPDES permit for full-scale project at San Vicente Reservoir.

Figure 11 (page 25) presents the regulatory pathways for addressing issues associated with total
nitrogen in San Vicente Reservoir. As shown in Figure 11, if the Regional Board, EPA, and State Board
determine that no modifications of the 303(d) list or Basin Plan are required to support a full-scale
project at San Vicente Reservoir, the City could directly move forward (if approved by the City Council)
with preparing:

e a Report of Waste Discharge in application for a full-scale project at San Vicente Reservoir, and

e an Environmental Impact Report (EIR) that assesses compliance with provisions of CEQA.

While CEQA does not apply to the issuance of NPDES permits, the City recognizes the Regional Board
preference for applicants to utilize the normal CEQA compliance process for assessing construction and
operation impacts prior to the Regional Board's processing of a NPDES permit. Accordingly, the City
anticipates completing an EIR and demonstrating compliance with CEQA in advance of Regional Board
consideration of a NPDES permit for the full-scale project at San Vicente Reservoir.

303(d) Implications. One of the key factors that will dictate the pathway for regulatory approval of a
full-scale project at San Vicente will be how regulators choose to interpret requirements established
within Section 303(d) of the CWA. It is the City's understanding that the Regional Board has yet to
determine whether revision of the existing CWA Section 303(d) impaired water list is required prior to
issuing a NPDES permit for a full-scale project at San Vicente Reservoir.

In accordance with requirements established within CWA Section 303(d), the Regional Board identifies
surface waters not complying with applicable water quality standards (impaired waters), and establishes
priorities and schedules for the preparation of Total Daily Maximum Load (TMDL) and waste load
allocations required to attain and maintain the standards. In 2008, the Regional Board added San
Vicente Reservoir to the 303(d) list as a Category 5 (TMDL-required) impaired water body, and
scheduled a TMDL for year 2021 to address the non-compliance.

The Regional Board's 2008 rationale for the 303(d) listing of San Vicente Reservoir for total nitrogen was
based on the use of a "default" N:P ratio of 10:1 and data indicating that San Vicente Reservoir total
nitrogen concentrations routinely exceeded 0.25 mg/I. In presenting the justification for the San Vicente
Reservoir 303(d) listing, the Regional Board did not address or identify San Vicente Reservoir "natural”
N:P ratios. Additionally, the 303(d) listing for San Vicente Reservoir only considered historic loads
associated with the pre-expansion reservoir.
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Regional Board guidance is required to address if and how the 2008 303(d) impaired water listing of the
historic San Vicente Reservoir applies to the expanded San Vicente Reservoir, and whether or not the
existing 303(d) listings properly addressed San Vicente Reservoir N:P ratios. Additional Regional Board
guidance will be required to address how the 303(d) listing of San Vicente Reservoir influences how the
Regional Board can establish NPDES concentration limits for total nitrogen.

The City understands that the EPA and Regional Board are currently assessing implications of a 2007
ruling by the U.S. Court of Appeals for the Ninth Circuit that addressed a case involving issuance of a
NPDES permit for a discharge to a 303(d) listed water. This Court of Appeals ruling appeared to place
restrictions on when and how NPDES permits can be issued for discharges to 303(d) impaired waters.
EPA has not yet issued guidance on how to interpret and apply this ruling. The regulatory pathway to
project approval will, in part, depend on the direction of this guidance, and may include the need to:

e delist San Vicente Reservoir as being impaired for total nitrogen,
e revise the 303(d) listing to address identifying and upholding "natural" N:P ratios, or

e modify the San Vicente 303(d) listing to a lesser category (e.g. Category 4, where no TMDL is
required).

Interpretation of Basin Plan N:P Objective. Regional Board guidance (see Figure 11) is also required to
determine whether or not modification of the Basin Plan is required prior to Regional Board
consideration of a NPDES permit for a full-scale project at San Vicente Reservoir.

As noted, the Basin Plan does not establish "analogous thresholds" for nitrogen, but requires that
natural N:P ratios be identified and upheld. How the Regional Board chooses to interpret this
requirement will influence the City's pathway to regulatory approval. Under the proposed project
concept, approximately 15,000 AFY of imported water would be replaced by purified water that
contains extremely low concentrations of phosphorus (resulting in N:P ratios on the order of 160:1 or
more). Such a consistent purified water flow would allow the reservoir epilimnion (which comprises the
euphotic portion of the reservoir where photosynthesis can occur) to be maintained in a phosphorus-
limited mode (high N:P ratios). In minimizing the potential for biostimulation by upholding this high N:P
ratio, Regional Board could be justified in establishing an attainable purified water NPDES effluent total
nitrogen limit (e.g., a limit on the order of 1.0 mg/l). Under this interpretation, modification of the Basin
Plan total nitrogen objective may not be necessary in order for the Regional Board to implement
attainable effluent nitrogen limits for a full-scale project at San Vicente Reservoir. Additionally, an
argument can be made that no basis exists for identifying "natural" N:P ratios in the historic San Vicente
Reservoir because:

e the reservoir is being replaced by a larger reservoir which will be subject to a different set of
natural conditions, and

e historic N:P ratios in the reservoir have been largely a function of how the reservoir is operated
and which source of imported water (e.g. State Project Water or Colorado River) is being
delivered to the reservoir, , as opposed to "natural" conditions.
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Dissolved Oxygen. As described in Section 6, the Basin Plan implements a "one-size-fits-all" approach in
applying a fixed set of dissolved oxygen concentrations to all San Diego Region surface waters. Basin
Plan dissolved oxygen objectives do not take into account thermal stratification conditions in San Diego
Region reservoirs, and are not physically sustainable in the hypolimnion under natural conditions once a
thermocline has been established. The Regional Board has not addressed this Basin Plan inconsistency
to date, and the reservoir augmentation project at San Vicente Reservoir would represent the first
circumstance since the 1976 adoption of the Basin Plan in which the Regional Board is asked to consider
NPDES requirements for a discharge to a thermally stratified reservoir.

Coordination with Regional Board staff will be required to assess implications of Basin Plan dissolved
oxygen concentrations on a full-scale project at San Vicente Reservoir. In the event that the Regional
Board determines that Basin Plan modifications are required to support the reservoir augmentation
concept, such Basin Plan modifications (see Figure 11 on page 25) would be required in advance of (or in
parallel with) developing the NPDES Report of Waste Discharge.

Section 8 Implementation and City-Preferred Pathway

Implementation Schedule for Preferred Pathway. As documented herein, the full-scale project will
comply with all CDPH requirements and conform to applicable Basin Plan mineral standards, drinking
water standards, and CTR standards. Additional Regional Board guidance, however, is required
regarding whether or not:

e Revisions in the CWA Section 303(d) impaired water listings for San Vicente Reservoir are
required prior to Regional Board issuance of a NPDES permit for the project, and

e Modifications in the Basin Plan are required prior to Regional Board issuance of a NPDES permit
for the project.

The City believes that it is both feasible and appropriate for the Regional Board to consider and issue a
NPDES permit for a full-scale project at San Vicente Reservoir without revisions to either the 303(d) list
or Basin Plan. The pathway for project approval (see Figure 11) is straight-forward if the Regional Board
and EPA agree with this interpretation.

Table 4 (page 28) presents a preliminary implementation time line for issuance of a NPDES permit for a
full-scale project if no Basin Plan or 303(d) list modifications are required. Virtually all of the technical
information required for preparation of a Report of Waste Discharge has been developed as part of the
Demonstration Project. As a result, the City could prepare the requisite NPDES application documents
concurrent with the City's CEQA compliance work. Under this scenario, the City could submit a NPDES
application to the Regional Board immediately upon certification of CEQA compliance for the full-scale
project. It is anticipated that the Regional Board should be able to issue a NPDES permit (and EPA
approve the NPDES permit) within 12 months of the date the NPDES application is submitted.
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Table 4
NPDES Permit Implementation Schedule
If No 303(d) List or Basin Plan Modifications are Required

Elapsed Time After City Council Approves and Funds the
Full-Scale Project at San Vicente Reservoir

Task Year 1 Year 2 Year 3

1st 2nd 3rd 4th 1st 2nd 3rd 4th 1st 2nd 3rd 4th
Qtr | Qtr | Qtr | Qtr Qtr Qtr Qtr Qtr Qtr Qtr Qtr Qtr

City Approvals and CEQA Certification

City Council approval of funding for full-scale
project at San Vicente Reservoir

CEQA consultant selection; draft EIR preparation;
public review and comment

City Council certification of CEQA compliance for
full-scale project

NPDES Permit Application and Approval

City coordination with Regional Board staff and
CDPH

City selection of technical consultant;
contract issuance and notice to proceed

Preparation of draft and revised draft
Reports of Waste Discharge for full-scale project

City submits Report of Waste Discharge
to Regional Board

Regional Board staff reviews Report of Waste
Discharge and coordinates with City for any
additional required data

Regional Board staff prepares Tentative NPDES
permit; public comment period

Regional Board consideration and approval
of NPDES permit for full-scale project

EPA approval of NPDES permit .

Implementation Pathway if 303(d) List Revisions are Required. The City understands that EPA
proposes to soon issue guidance to the states on how to issue NPDES permits for inflows to 303(d)-listed
receiving waters. If EPA and the Regional Board determine that 303(d) revisions are required prior to
issuance of a NPDES permit for a full-scale project at San Vicente, justification exists for supporting such
a 303(d) delisting or modification. This justification, in part, is based on the following:

e The original 2008 303(d) listing did not examine historic N:P data and ratios as required by the
Basin Plan, but instead used a default 10:1 N:P ratio that the Basin Plan states is to be used "in
the absence of available data."

e The original 2008 303(d) total nitrogen listing of San Vicente Reservoir was based on historic
concentrations and nutrient loads associated with the former 90,000 AF reservoir capacity.
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Demonstration Project reservoir modeling results show that reservoir nutrient concentrations
will be lower with expansion of the reservoir.

San Vicente Reservoir is dominated by imported water inflows, and 303(d) listing of potable
water storage reservoirs essentially comprised of imported water is not appropriate.

Conformance with the Basin Plan biostimulation objectives can be provided through operating
the reservoir in a phosphorus-limited mode.

While significant justification exists for delisting or revising the 303(d) listing for San Vicente Reservoir, a

number of tasks would be required to proceed through the 303(d) listing process, including:

coordination between City staff and regulators to determine the required 303(d) revisions,
bringing technical consultants on-board (if required) to support the 303(d) revision process,
conducting a technical evaluation of the 303(d) criteria and proposed revisions,

developing technical documents justifying the proposed 303(d) revisions,

reviewing proposed 303(d) revisions through the Regional Board stakeholder input and triennial
review process,

preparing the Regional Board staff report for the proposed 303(d) revisions,
presenting the proposed 303(d) revisions to the Regional Board,
forwarding the proposed 303(d) list to the State Board,

State Board staff review of the proposed 303(d) revisions and coordination between State Board
and Regional Board staffs,

conducting the State Board public review and hearing process,
State Board approval of the proposed 303(d) revisions,
submitting the proposed 303(d) revisions to EPA, and

EPA review and approval of the proposed 303(d) revisions.

If 303(d) list revisions are required, State Board and EPA review and approval of the 303(d) list revisions

would comprise a significant portion of the overall implementation schedule. The process for achieving

revision of the San Vicente Reservoir 303(d) listing could add an additional two to five years to the

project implementation schedule, depending on:

the State Board and Regional Board schedule for the next update to the 303(d) list,

whether delisting of San Vicente Reservoir or modification of the listing category will be
required,

whether Basin Plan modifications are required in conjunction with the 303(d) list revisions,
Regional Board staff availability, priorities, and funding, and

EPA and State Board review and approval.
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Implementation Pathway if Basin Plan Revisions are Required. In coordination meetings between the
City and Regional Board, Regional Board staff have indicated a preliminary position (subject to
confirmation by EPA) that the Basin Plan allows the Regional Board the flexibility to assess N:P ratios on
a site-by-site basis and establish project-specific N:P ratios for any given receiving water. The City
contends that this flexibility should allow the Regional Board to establish achievable NPDES permit limits
for total nitrogen without the need for revision of the Basin Plan, in part, based on the following:

e Historic reservoir N:P data will no longer be applicable to the expanded San Vicente Reservoir,
and N:P ratios in the expanded reservoir are largely dependent on which water sources (e.g.
Colorado River water, State Water Project water, or purified water) the City stores in the
reservoir.

e Reservoir modeling indicates that nutrient concentrations will be reduced in the expanded
reservoir compared to historic conditions, regardless of whether or not reservoir augmentation
is implemented.

e Implementation of a full-scale project at San Vicente Reservoir would allow the City to better
manage biostimulation by maintaining phosphorus-limited conditions in the reservoir.

e Reservoir modeling can be used to help predict and manage potential biostimulation conditions.

If Basin Plan modifications are required prior to issuance of a NPDES permit, tasks required to proceed
through the Basin Plan modification process would include:

e coordination between City staff and regulators to determine the required Basin Plan revisions,

e bringing technical consultants on-board to support the Basin Plan revision process,

e assembling data and technical documents to support the proposed Basin Plan revisions,

e assessing conformance of the proposed Basin Plan revisions with applicable state and federal
water quality policies,

e preparing the Regional Board staff report and administrative record that supports and justifies
the proposed Basin Plan revisions,

e preparing the Tentative Resolution for Basin Plan modification,

e conducting the Regional Board review, public input, and hearing process,

e Regional Board consideration and adoption of the proposed Basin Plan modifications,
e State Board staff review of the proposed Basin Plan modifications,

e State Board consideration and approval of the proposed Basin Plan modifications,

e Review and approval of the proposed Basin Plan modifications by the State of California Office
of Administrative law, and

e EPAreview and approval of the proposed Basin Plan modifications.

Final DRAFT Page 30 August 2012



Proposed Regional Water Quality Control Board City of San Diego
Compliance Approach Water Purification Demonstration Project

Once the Regional Board has approved the proposed Basin Plan modifications, an additional 12 to 24
months may be required for State Board, Office of Administrative Law, and EPA approval. As a result,
the process for revising the Basin Plan could add two to three years to the overall project
implementation schedule, depending on:

e the nature of the proposed revisions (e.g. revision of numerical standards vs. revision of
implementation provisions),

e Regional Board staff availability, priorities, and funding, and

e State Board, Office of Administrative Law, and EPA review and approval.

Requested Regional Board Feedback. The full-scale project remains technically feasible whether or not
EPA or the Regional Board determine that revision of the Basin Plan or 303(d) list is required prior to
Regional Board issuance of a NPDES permit for the full-scale project at San Vicente. Requiring such
Basin Plan modifications or 303(d) list revisions in advance of the NPDES permit issuance, however,
would lengthen the City's implementation schedule and potentially affect the City's decision on whether
and how to proceed with a full-scale reservoir augmentation project at San Vicente Reservoir.

The City requests that Regional Board staff coordinate with State Board and EPA staff to determine
whether the Regional Board can move forward with implementing attainable NPDES requirements for
the City's proposed project without the need for (1) revision of the San Vicente Reservoir 303(d) listings,
or (2) modification of the Basin Plan. The City also requests any guidance or recommendations the
Regional Board can offer relative to implementing a full-scale project at San Vicente Reservoir.
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California Regional Water Quality Control Board, San Diego Region

February 7, 2013 In reply refer to:
244506jllim

Ms. Marsi A. Steirer

Deputy Director. Public Utilities Department
City of San Diego

600 B Street, Suite 600, MS 906

San Diego, CA. 92101

Subject: Indirect Potable Reuse/Augmentation Project at San Vicente Reservoir
Ms. Steirer:

The City of San Diego (City) submitted, for review and comments, a technical report dated
August 2012 entitled, Proposed Regional Water Quality Control Board Compliance Approach,
Final Draft (Report). The City is proposing an Indirect Potable Reuse/Reservoir Augmentation
Project that would supplement the approximate 240,000-acre-foot San Vicente Reservoir with
up to 15,000 acre-feet per year (AFY) of purified recycled water produced at a full-scale
advanced water treatment facility to be sited at the City’s North City Water Reclamation Plant
(NCWRP) (hereinafter Project). The Report examines key water quality regulations, permitting
issues, and other factors that could affect the timeline for issuance of a National Pollutant
Discharge Elimination System (NPDES) permit for discharging purified recycled water into San
Vicente Reservoir. The City requested that San Diego Water Board coordinate with the U.S.
Environmental Protection Agency, Region 9 (USEPA) in reviewing the Report to determine
whether the Board can move forward with implementing attainable NPDES permit
requirements for the City's Project without the need for (1) revision of the Clean Water Act
(CWA) section 303(d) impairment listings for the San Vicente Reservoir, or (2) modification of
the Water Quality Control Plan for the San Diego Basin (Basin Plan).

The San Diego Water Board, with concurrence from USEPA, strongly supports the efforts of
the City to develop the San Vicente Reservoir Augmentation Project and concurs with the
City’s preferred NPDES permit pathway described in the Report. The San Diego Water Board
has prepared the following comments, in consultation with USEPA, regarding the City’s
preferred NPDES permit pathway for the Project:

1. Modification of the San Diego Water Board’s Basin Plan should not be necessary to
prescribe an effluent limitation for nitrogen based on a ratio of nitrogen to phosphorus (N:P
ratio) that accounts for the specific water quality factors relevant to the expanded San
Vicente Reservoir. The Report indicates the City is projecting the advanced water
treatment process discharge will comply with the Biostimulatory Substances total
phosphorus water quality objective by a significant margin. With respect to nitrogen, the

GARY STRAWN, ACTING CHAIR | DAVID GIBSON, EXECUTIVE OFFICER

9174 Sky Park Court, Suite 100, San Diego, CA 92123-4353 | (858) 467-2952 | www.waterboards.ca.gov/sandiego

o
w Recycled Paper


www.waterboards.ca.gov/sandiego
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Biostimulatory Substances water quality objective allows the San Diego Water Board the
flexibility to assess N:P ratios on a site-by-site basis and establish project-specific N:P
ratios for any given receiving water in lieu of a 10:1 N: P ratio. The San Diego Water Board
does not anticipate that a Basin Plan amendment will be necessary to accomplish this. The
San Diego Water Board understands the San Vicente Reservoir is currently undergoing an
expansion that will raise the height of San Vicente Dam by 117 feet and increase the
reservoir storage capacity from 90,000 acre-feet (AF) to over 240,000 AF. The expanded
Reservoir will be subject to a different set of natural conditions that can influence water
quality in the Reservoir. Moreover, the historic ratios of nitrogen to phosphorus (N:P ratios)
in the Reservoir have largely been a function of how the Reservoir is operated and which
source of imported water (e.g. State Project Water or Colorado River) is being delivered to
the Reservoir. All of these factors will be considered in developing the supporting rationale
and assumptions to derive a site-specific N:P ratio and NPDES Permit numerical nitrogen
effluent limitation for the Project discharge to the Reservoir.

2. Modification of the CWA section 303(d) list to remove San Vicente Reservoir will not be
required to issue a NPDES permit for the Project. San Vicente Reservoir is identified on
the 303(d) list as a water quality limited segment where water quality standards for chloride,
color, sulfates, total nitrogen as N and pH are not met and a Total Maximum Daily Load
(TMDL) is required, but not yet completed. The TMDL for San Vicente Reservoir is
currently scheduled for completion in 2019. Applicable NPDES federal regulations set forth
at 40 CFR 122.4(i) do require that once a TMDL is in place, a discharger proposing a new
facility discharge of a pollutant of concern must a) demonstrate that there are sufficient
remaining pollutant load allocations to allow for the discharge and b) meet the conditions of
the TMDL. Modifications to the 303(d) listing for San Vicente Reservoir, if warranted and
necessary, may be completed after the issuance of the NPDES permit.

3. The Report indicates the quality of purified recycled water is expected by the City to comply
with all California Toxic Rule (CTR) water quality standards for toxic organic and inorganic
constituents without the need for an assigned mixing zone or dilution credit. In the event
additional data indicate a potential need for the consideration of a CTR mixing zone, it will
be necessary for the City to conduct and complete studies to assess mixing zone
hydraulics, dilution, and concentrations of CTR constituents at the edge of the mixing zone
in advance of the NPDES permit issuance. The San Diego Water Board may grant mixing
zones to the City in accordance with the provisions established in the Policy for
Implementation of Toxics Standards for Inland Surface Waters, Enclosed Bays, and
Estuaries of California. The allowance for a mixing zone is discretionary and would only
apply to a discharge regulated under an NPDES permit.

The heading portion of this letter includes a San Diego Water Board code number noted after
“In reply refer to:” In order to assist us in the processing of your correspondence please
include this code number in the heading or subject line portion of all correspondence and
reports submitted to the San Diego Water Board pertaining to this matter.

GARY STRAWN ACTING CHAIR | DAVID GIBSON, EXECUTIVE OFFICER

9174 Sky Park Court, Suite 100, San Diego, CA 92123-4353 | (858) 467-2952 | www.waterboards.ca.gov/sandiego
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Ms. Marsi A. Steirer -3- February 7, 2013

If you have any questions regarding this matter please contact David Barker by e-mail at
DBarker@waterboards.ca.gov or by phone at (858) 467-2989.

Respectfully,
David Gibson
Executive Officer
DTG:JS:DTB
Tech Staff Info & Use
Order No. | none
Party (GT/CIWQS) ID | 39639
File No. | none
WDID | none
NPDES No. | none
Reg. Measure ID | none
Place ID | 244506
Person ID | None
Inspection ID | n/a

GARY STRAWN ACTING CHAIR | DAVID GIBSON, EXECUTIVE OFFICER

9174 Sky Park Court, Suite 100, San Diego, CA 92123-4353 | (858) 467-2952 | www.waterboards.ca.gov/sandiego
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November 16, 2012

Ms. Marsi A. Steirer
Deputy Director

Public Utilities Department
City of San Diego

600 B Street, Suite 600
San Diego, CA 92101

Dear Ms. Steirer:

The National Water Research Institute (NWRI) is pleased to transmit this letter on
the findings of the Independent Advisory Panel (Panel) to assist the City of San

Diego, California, with its Indirect Potable Reuse/Reservoir Augmentation
(IPR/RA) Project.

A previous NWRI Panel, formed in 2004, was asked to review various water reuse
options in a report prepared by the City. The Panel submitted a final letter report to
the City on December 1, 2005. The Panel found that appropriate alternative water
reuse strategies for the City of San Diego had been identified. Subsequently, the
City elected to proceed with a pilot demonstration project on indirect potable reuse,
known as the Water Purification Demonstration Project (herein, referred to as the
“Demonstration Project”).

Purpose 0f 2009-2012 Panel

In 2009, the City requested that NWRI form a Panel to provide expert peer review
of the technical, scientific, regulatory, and policy aspects of the proposed
Demonstration Project under development by the City, based on the findings from
the 2004 Panel’s final letter report. The purpose of the Demonstration Project was
to evaluate the feasibility of using advanced treatment technology to produce
purified water from the tertiary effluent of the North City Water Reclamation Plant
that can be sent to the expanded San Vicente Reservoir, blended with other raw
water, treated in the existing Alvarado drinking water treatment plant, and
distributed as potable water.

As part of the Panel process, the Panel was charged with:

* Assisting the City and California Department of Public Health (CDPH) to
establish a pathway to move from the draft groundwater regulations to
surface water augmentation criteria. This effort includes recommending
criteria (or suggested regulations) and verifying the various optional
advanced water treatment (AWT) and reservoir strategies that will ensure
safe drinking water at consumer taps.

e Assisting the City in developing the Demonstration Project work plan. This
effort includes a review of the reservoir modeling studies and performance
of the AWT demonstration plant.
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The Panel included 10 members who represented local and national expertise in environmental
engineering, water reuse regulations, toxicology, environmental chemistry, limnology,

microbiology, and other fields relevant to the project. Six of the Panel members were part of the
2004-2005 Panel.

Panel Activities

The full Panel met three times during the period of 2009-2012 and held three subcommittee
meetings on limnology and reservoir operation and two subcommittee meetings on the Advanced
Water Purification Facility. Panel members also participated in two working group meetings
held by the City on limnology and reservoir operation. Each Panel meeting or subcommittee
meeting resulted in a report that was prepared by members of the Panel and submitted to the
City. A total of seven reports were prepared by the Panel.

Findings

The City’s staff and consultants are to be commended for the positive and thoughtful
approach they used to address the many challenges associated with the planning and
implementation of the Demonstration Project. The Panel believes that the Water
Purification Demonstration Project Final Report (October 2012) and supporting
documents are responsive to the directives set forth by the City Council. The Panel is
also pleased with the responsiveness of the City’s staff and consultants to the comments
and recommendations made by the Panel. The Panel recognizes that:

1. The City considered various options for municipal wastewater reuse strategies and
selected a proven treatment process scheme for indirect potable reuse that will meet or
exceed all health and safety requirements, based on the successful implementation of the
Groundwater Replenishment System at the Orange County Water District. The
Advanced Water Purification Facility was operated by the City for a period of 13%
months in various modes to assess alternative membrane filtration equipment and reverse
osmosis operational configurations. The findings from the Demonstration Project
showed that the purified water met or exceeded all of the drinking water requirements
and also provided multiple barriers for regulated and unregulated chemical and microbial
constituents. The water produced is of a higher quality than any source available to the
City of San Diego.

2. With the help of consultants, City staff has undertaken an extensive program of modeling
the behavior of both the existing and expanded San Vicente Reservoir, with respect to
water quality and hydrodynamics. The model was verified and is an effective tool in
simulating future impacts of the addition of purified water to the reservoir. The reservoir
provides a minimum of hundred-fold (2 logs) dilution of the purified water added to the
reservoir. In fact, for the majority of water quality constituents, the quality of the purified
water is better than the water in the reservoir.
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3.

City staff has met and engaged with the local and state public health and water quality
control agencies to ensure that the water produced would meet and exceed all health and
safety requirements for all designated uses, including indirect potable reuse. Based on a
review of the material provided by the City, CDPH has issued a letter approving the
indirect potable reuse project concept. In addition, the Regional Water Quality Control
Board San Diego Region (working in conjunction with the State Water Resources
Control Board and U.S. Environmental Protection Agency) is also working with the City
to develop a plan that will allow for the addition of purified water to the reservoir.

City staff has conducted an extensive public outreach program involving a speaker’s
bureau, community events, facility tours, surveys, and social media. Because of the
outreach effort, community support has increased significantly. The City staff has been
forthcoming, open, and transparent in describing all aspects of the indirect potable reuse
project to the public, including encouraging the public to tour the Advanced Water
Purification Facility.

Conclusion

It is the unanimous conclusion of the Panel that the project as described in the Water Purification
Demonstration Project Final Report will be a landmark development in the acceptance and
furtherance of indirect potable reuse and will contribute to the City of San Diego’s water
portfolio. The proposed project will supplement existing sources and provide a greater degree of
independence, thus improving the reliability of the existing water supply. The successful
implementation of the full-scale water purification project will facilitate additional potable reuse
in San Diego and other communities in California and the United States.



Respectfully submitted by the NWRI Independent Advisory Panel,

Fames Crook, Ph.D., P.E.

Water Reuse Consultant
Vice-Chair

University of Californte
Panel Chair

o @ Budinsn

Michael A. Aﬁderson, Ph.D.

Richard J. Bull,

University of California, Riverside Washington State University
ﬁ : (Retired
X

L

J se}{ﬁ A. Cotruv‘(-)', Ph.D. Richard Gersberg, Ph.D.
U.S. EPA (Retired) San Diego State University
Sunny Jiang, Ph.D. Audrey DA evine, Ph.D., P.E.

Battelle Memorial Institute

Michael P. Wehner
Orange County Water District

University of California, I

avid R. Schube
Salk Institute

cc: Jeffrey J. Mosher, NWRI
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8.4 Financial Evaluation of Alternatives

A financial evaluation was performed, which included each Integrated Reuse Alternative considered in this
Study. The financial evaluation was prepared to ultimately help decision-makers compare the costs of
different water reuse approaches and to aid in making decisions about whether to invest in the water reuse
system. The guiding principles for the evaluation included:

= Provide transparent costing of alternatives.

®  Provide multiple opportunities at workshops and Stakeholder meetings to review, discuss, and debate
project costs.

® Prepare a comparative financial evaluation of the Integrated Reuse Alternatives and include
financing costs.

=  Compare the water reuse alternative costs to other options facing the City and Participating
Agencies.

The financial evaluation included a Net Present Value financial spreadsheet model (financial model). The
financial model was used to calculate and compare unit costs (in terms of dollars per acre foot) for each
Integrated Reuse Alternative against the current cost of imported untreated water. The financial model
included fixed and variable inputs, which were used to perform a sensitivity analysis.

8.4.1 Financial Model Cost Components

The costing process consisted of a multi-step approach. The following summarizes the major steps:

= Development of Unit Costs for Infrastructure. Unit costs for treatment and conveyance facilities
were prepared to estimate infrastructure costs. The unit costs were based on 23 Bid Summaries, two
formal agency estimating tools, 14 project cost estimates, and insight and experience from the three
national consulting team members performing this Study. The unit costs were first reviewed in the
Coarse Screening Session and updated through the course of the project. One revision included
modifying the unit costs to provide economy of scale adjustments (i.c. larger facilities are less
expensive to build and operate than smaller facilities with similar processes and construction
methods). This adjustment was based on City cost data and the EPA’s Guide to the Selection of Cost-
Effective Wastewater Treatment Systems (EPA-430/9-75-002; July 1975).

= Integrated Reuse Alternative Costs. Costs for each alternative were developed and reviewed in the
Coarse Screening Session and the Fine Screening Session. The costs included:

— Capital Costs. Capital costs were developed using the Study’s unit costs described above. Capital
costs were multiplied by cost factors related to the difficulty of construction at each site. Factors
varied from 1.0 to 1.5 times the unit costs. Tunneling allowances were also included as an
allowance for utility conflicts and for avoiding high traffic areas, streams, freeways, rail, or
sensitive environmental areas.

— Operation and Maintenance Costs. Operation and maintenance costs were also developed
based on the Study’s unit costs (for treatment facilities) and values developed in the 2005 Water
Reuse Study (for conveyance facilities including pipelines, pump stations and reservoirs).
Treatment facility costs included labor, chemicals, energy, and materials. Costs for conveyance
facilities were calculated as a percentage of the capital costs. An electricity cost of $§0.12 per
kilowatt-hour was used for treatment and pump station operations.

— Soft Costs. A 50-percent soft cost allowance was provided for Engineering, Administration,
Legal, Construction Management and Environmental Permitting costs
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— Land Acquisition. Although a majority of the facilities planned are located on City parcels,
additional land or alighments may need to be acquired. A cost equal to 4 percent of the estimated
construction cost was included for these purposes.

® Financial Model Assumptions. Iinancial model assumptions were coordinated for consistency with
other City financial model assumptions. These assumptions were fixed for all scenarios. It is the
practice of the City to finance 20-percent of all capital projects with rates and fees. Funds derived
from rates are the main source of funds for day-to-day operational and maintenance costs and debt
coverage requirements. The assumptions related to financing include the following:

— Interest rate of 5.5 percent on revenue bonds and 2.5 percent on State Revolving Fund
(SRF) loans

— Repayment period of 30 years on revenue bonds and 20 years on SRF loans

— Issuance costs of 2.5 percent on revenue bonds and 1.0 percent on SRF loans
— Debt coverage of 1.25 percent on revenue bonds and 1.2 percent on SRF loans
—  Maximum loan under SRF of $50 million per year

— Complying with revenue bonds requires a reserve amount equal to one payment to be set aside
at issuance

—  O&M escalation for chemical, energy, and labor set at 4.0 percent; Capital cost escalation set at
3.0 percent

— Net Present Value analysis for 50 years
— ENR Los Angeles cost basis index of 10051.30

8.4.2 Comparative Costs Basis Using a Sensitivity Analysis

The costs for the reuse program proposed in this Study will be compared to the cost of imported untreated
water, and other alternative water supply projects (such as desalination). It is important to note that the cost
presented for the reuse alternatives in this Study are fully loaded (including capital, O&M and financing
costs). It is common for other new alternative water supply costs to be partial costs, including overly
optimistic assumptions or certain exclusions. The costs for the alternatives presented in this Report were
prepared to provide thorough and realistic budgetary estimates

8.4.3 Gross Costs

Gross Costs were calculated to determine the investment required for each Integrated Reuse Alternative. To
achieve a realistic picture of Gross Costs, the financial evaluation included a sensitivity analysis with bracketed
(bookend) conditions, using variables described as follows and summarized in Table 8-12:

= Favorable Condition. The favorable condition assumed the best-case scenario using the most
favorable cost variables. This included 30-percent grant funding, $450 per acre-foot local resource
program credits for 20 years, and a 20-percent project contingency.

® Unfavorable Condition. The unfavorable condition assumed the worst-case scenario related to the
variable costs. This condition included 10-percent grant funding, $100 per acre-foot local resource
program credits for 20 years, and a 40-percent project contingency.

8-13
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Table 8-12. Gross Costs Variables

Favorable Unfavorable
Scenario Scenario

Item Description Average

To help offset the costs associated with projects, the City can apply for
grants to help finance a portion of the capital projects. Grants usually
consist of funds that are obtained from state or federal agencies and do not
need to be paid back. This is the preferred option among municipal utilities.
The grants usually have stipulations regarding the type of projects that can
be included and how the money is managed; therefore, additional
administrative costs also come with the funds. Typically, grant amounts
vary depending on the project type. Projects promoting water reuse have
generally been well supported, with multiple programs such as the Bureau
of Reclamation’s Title XVI Program and California’s bond measures. The
analysis assumes receiving grant funding offsetting 10 to 30-percent of
each Integrated Reuse Alternative’s capital costs.

Grants 30% 10% 20%

To help offset the costs associated with new water projects, the City has
participated in the Local Resource Program offered by MWD and the Local
Water Supply Development funding provided by the SDCWA (these two
programs are collectively referred to herein as the LRP). The LRP was
created to promote the development of water recycling and groundwater
recovery projects in order to replace an existing demand or prevent a new
demand on imported water supplies. Since the City relies indirectly on
imported water from MWD/SDCWA, it may be eligible to receive a credit up
to $450 per acre-foot produced. The program is dependent on available
funding and agency approvals and usually comes with a fixed term. For this
Study, a 20-year term and a funding level of $100 to $450 per acre-foot
were assumed. One caveat is that the LRP credit is discontinued once the
cost to produce the alternative water supply source becomes cheaper than
the cost of imported water.

Local
Resource
Program

$450/acre- $100/acre- $275/acre-
foot, 20 foot, 20 foot, 20
years years years

A project contingency was added to the construction costs of all
alternatives. Contingencies are important at this level of planning to

Project account for unknown conditions or additional facilities needed once more
Contingency | detailed evaluations or design is complete. The analysis assumes project
contingencies adding 20-percent to 40-percent to the Integrated Reuse
Alternative’s capital costs.

20% 40% 30%

8.4.4 Net Costs

Net Costs are considered “real” or “true” costs for the purposes of comparing reuse projects to imported
untreated water and other alternative water sources. Net Costs account for savings, offsets and credits that
occur as a result of the reuse projects. For example, constructing a new reuse plant upstream of the Point
Loma Plant reduces flows to the Point Loma Plant, resulting in lower capital and operational costs at the
Point Loma Plant. These reduced costs are subtracted from the Gross Costs to get the Net Costs or “true”
program cost. This is similar to the Orange County Groundwater Replenishment System, which was
responsible for substantial savings by avoiding costly outfall improvements.

The variables associated with the Net Cost calculations are described in Table 8-13. Additional information
regarding Net Costs is included in a Cost Methodology Summary included in Appendix H. The Cost
Methodology Summary is presented in an informative, frequently asked question (FAQ) format. This
document summarizes direct and indirect wastewater savings calculations and includes a graphical
comparison of the key wastewater facilities included in this Study with the City’s September 2011 Draft
Wastewater Master Plan facilities.




Chapter 8

San Diego Recycled Water Study

Table 8-13. Net Cost Variables

Component Description Savings
Tier 1 - Direct Wastewater The Study’s Alternatives achieve the goal of offloading flows away from the Point »
System Savings Loma Plant, resulting in reduced capital and operating costs at downstream $557 million

o Reduction of flows to
downstream facilities

e Remaining Point Loma
capacity is upgraded to

wastewater facilities. The direct wastewater system savings were calculated by
comparing the size of the Point Loma Plant proposed in the City's September 2011
Draft Wastewater Master Plan (adjusted to a secondary treatment option) to the
smaller Point Loma Plant size (which includes secondary treatment) in this Study

(capital savings)

$27.6 million/year
(operation and

Secondary (assuming the reuse projects in this Recycled Water Study are implemented). The maintenance
cost difference is the savings directly attributable to these reuse projects. See savings)
Appendix H for additional details.
Tier 2 - Salt Reduction Similar to the 2005 Water Reuse Study, a salt credit was considered to account for
Credit the benefits of salinity reduction in the watershed. The salt credit basis is from the
o Water quality 1999 Salinity Management Study (MWD, USBR). The quantitative credit shown is the
improvements to water & financial benefits of extending the life of the municipal water and wastewater
wastewater systems due to | freatment systems from having lower salinity levels in the water and wastewater flows.
indirect potable reuse The San Vicente and Otay Lakes Reservoirs could see dramatic reductions in salinity $100/acre foot
« Homeowner and business levels from the proposed indirect potable reuse projects. Downstream agency facilities (not including
benefits not included in including drinking water treatment plants and the Harbor Drive advanced water customer savings)
otal purification facilities would benefit from this reduced salinity. In addition to the benefit
shown, there is a benefit to water customers, since water heaters, clothes washers,
dishwashers, and fixtures will also last longer with lower salinity levels. The combined
savings included in the City’s 2005 Water Reuse Study was $250/AF. The $100/AF
value used in this Study only accounts for the estimated municipal treatment
equipment savings.
Tier 3 - Indirect Wastewater | The Point Loma Plant will either continue to use chemically enhanced primary
System Savings treatment or will require upgrades to secondary treatment. This Study does not $463 million

e Remaining Point Loma
capacity maintained at
CEPT

o Quantifies savings if this

provide an opinion on whether CEPT or secondary treatment processes should be
employed at the Point Loma Plant. However, it is prudent to summarize the reduced
Point Loma capital and operational costs if CEPT status could be maintained for the
remaining Point Loma Plant capacity after reuse projects and with the South Bay

(capital savings)

$13.0 million/year
(operation and

approach is attributable to Diversion. The indirect wastewater sgvings are therefore calculat.ed as the aypided maintenance
the reuse secondary treatment costs at the Point Loma Plant. See Appendix H for additional savings).
program details.
The local, regional and statewide water systems were considered for potential savings
from increasing water reuse. Since quantitative costs could not be developed with
current available information, qualitative benefits were considered, particularly at the
regional and statewide level. The region’s local water treatment plants treat water
from local runoff (which is limited) and imported untreated water from the SDCWA and Quantitative
MWD (which is subject to cutbacks and higher price fluctuations). Indirect potable benefits are
reuse projects provide a reliable, uninterruptable untreated water equivalent that speculative

Qualitative Water System
Savings

would help supply the local water treatment plants that ratepayers have invested in
over the past decade. Indirect potable reuse projects may defer or eliminate the need
to expand the imported untreated water conveyance system needed to serve these
treatment plants. The SDCWA Master Plan (currently underway) may help quantify
what these benefits are in future updates to this Study. In addition, Stakeholders
emphasized an additional benefit related to the need to fix water supply conditions in
the California Bay-Delta (which has the potential for substantial cost impacts for
Southern California). Water reuse projects reduce the burden on importing water from
the Bay-Delta, providing an additional benefit for these projects.

therefore this
category is currently
considered
qualitatively

8.4.5 Cost Summary for Integrated Reuse Alternatives

The Integrated Reuse Alternative costs are summarized in Table 8-14. The table includes a tiered breakout of
summary level costs based on the Gross Costs and Net Costs categories described above. As shown, the
costs for A1, A2 and B3 are nearly identical to each othet, and slightly higher than B1 and B2. For the A1/A2
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compatison to B1/B2, the increased costs occur mainly due to the additional wastewater facilities and
pumping needed to divert flows from Morena to the North City Plant. For the B3 comparison to B1/B2, B3
adds an additional plant and does not have the same economy of scale that the B1 and B2 Alternatives have.
Implementation steps are included later in this Chapter, which include steps to further develop the
Alternatives and look for additional cost savings.

Table 8-14. Cost Summary (2011 $/AF)

Net Costs
Tier 1 - Direct . . Tier 3 - Indirect
Average Wastewater System UE72= Sézrl;lj%iteductlon Wastewater System
Alternative Gross Savings Savings
Costs
Remaining Point Loma Water Quality Benefit to Remaining Point Loma
capacity upgraded to Water/Wastewater System | capacity maintained at
Secondary CEPT
A1: North City 45 mgd;
VYA Mg $1,000 $1,300 $1,200 $800
Split Harbor Dr. AWPF
A2: North City 45 mgd;
Consolidated Harbor Dr. AWPF $1.500 $1.300 $1.200 8800
B1: North City 30 mgd;
1,700 1,100 1,000 600
Split Harbor Dr. AWPF $ $ $ $
B2: North City 30 mgd;
Y SImg $1,700 $1,100 $1,000 $600
Consolidated Harbor Dr. AWPF
B3: North City 30 mgd;
Consolidated Harbor Dr. AWPF; | $1,900 $1,300 $1,200 $800
Mission Gorge AWPF
Notes:

o All Alternatives include South
Bay Option C2 expansion with
the Spring Valley No. 8 Diversion

o Direct and indirect wastewater
system savings based on a
comparison between the City’s
September 2011 Draft
Wastewater Master Plan and the
reduced wastewater facility
sizing and pumping required as a
resulted of the projects included
in this Recycled Water Study
(see Appendix H).

e Totals are in 2011 dollars (ENR Los
Angeles Index value of 10,051.30, June
2011) and are based on a net present
value analysis using a detailed financial
model.

o Financial model sensitivity analysis
generally produced cost ranging
+/- $200/AF of the values shown. Favorable
conditions could result in lower costs than
shown.

Key Study Conclusion

The Alternative Net Costs represent the costs that should be compared
to other water sources - particularly imported untreated water. The
average costs of the Alternatives above are:

e  Cost assuming direct wastewater savings = $1,200/AF
e Cost assuming above plus salt credit = $1,100/AF
e Cost assuming above plus indirect wastewater savings = $700/AF

These costs compare well to the 2011 untreated water cost of $904 per
acre foot, and are more economical than most other new water supply
concepts being proposed.
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The net cost tiers are summarized as follows:

= Tier 1: Net Costs with Direct Wastewater System Savings. This tier includes the Direct
Wastewater System Savings that occur as a result of the water reuse projects in this Study which help
to avoid approximately 100 mgd of secondary treatment improvements at the Point Loma Plant.
This tier represents the first threshold in which the Alternative costs should be considered for
comparison to the cost of other water sources — such as imported untreated water or other new
water sources. The comparison, as outlined in the next section, is very favorable compared to
untreated water and more economical than most water supply concepts being proposed at this time.

= Tier 2: Net Costs with the Salt Credit (Including Tier 1 Savings). This tier includes the Salt
Reduction Credit Savings and adds a $100/acre-foot credit occurring as a result of the water quality
benefits created by implementing indirect potable reuse projects. The savings included is attributable
to benefits received by agency facilities downstream of the new projects, including wastewater
facilities. Additional savings (not accounted for in this total) would be experienced by homeowners
and business as described in Chapter 6. Although these benefits are real, the ability to recover these
savings and allocate them to the reuse program led to extracting this element as a separate unit cost
tier so it may be considered separately from other savings.

" Tier 3: Net Costs with Indirect Wastewater System Savings (including Tier 1 and Tier 2
Savings). As described in the table above, this Study does not provide an opinion on whether the
Point Loma Plant should continue to use CEPT treatment processes or upgrade to secondary
processes. However, it was considered appropriate to list the Net Costs of the new water if the water
reuse program proposed in this Study led to maintaining CEPT treatment for the remaining flows
that reach the Point Loma Plant (i.e., the remaining flows that are not recycled upstream).

The Study Alternative’s Net Costs were extrapolated based on a 3.5-percent inflation rate and compared to
projected untreated imported water rate as shown in Figure 8-8. The 2011 SDCWA municipal and industrial
untreated imported water rate was $904 per acre foot. The existing rate was inflated through 2020 based on
the “low-rate” scenario values provided by the SDCWA in April 2011 (which averages to a 5.8-percent annual
increase). Beyond 2020, the untreated water cost projectionswere bracketed based on various infiltration
scenarios ranging from 3 to 6 percent (shown as the shaded area). These scenarios compare well to the Net
Costs of the Study’s Alternatives (shown as solid lines). The Study’s Net Costs shown are the average of all
the Study Alternatives and an average of the Favorable and Unfavorable scenatio (i.e., the lower cost B1/B2
Alternatives and the favorable scenario would lower the reuse costs further). As shown, the average Tier 1
and Tier 2 cost curves have Net Costs lower than most of the untreated imported water rate scenarios. If the
Tier 3 savings are attributed to the projects in this Study, the program would have significantly lower Net
Costs than all untreated imported water rate scenarios. An additional consideration is the long-term effects
that other local water projects and reduced demands are causing to MWD /SDCWA rates. As purchases
decline, rates must increase to cover fixed costs. This is likely to cause imported water costs to inflate faster
than locally controlled projects. Overall, the conclusion of this analysis supports the water reuse program
proposed in this Study.
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Unit Costs ($/acre-foot)
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TIER1 REUSE NET COST
Includes savings from reduced capital
and O&M costs at downstream

| wastewater facilities.
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wastewater systems resulting from
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| significant reductions in water salinity.

Includes Tier 1 and 2 savings, plus
savings incurred if the reuse program
results in avoiding secondary treatment
upgrades at the Point Loma Plant (for
remaining flows after reuse).

Figure 8-8. Comparison of Reuse Alternative Net Costs to Imported Untreated Water

The Integrated Reuse Alternative Net Costs compare well to projected untreated imported water rates. Untreated water rates are projected fo
rise 5.8 percent through 2020 and there remain many uncertainties regarding future costs associated with the Bay-Delta fix and imported water.

A detailed cost breakdown for the Favorable and Unfavorable Financial Evaluation scenarios is included in
Tables 8-15 and 8-16, respectively. Capital and operation and maintenance cost estimates for each Integrated
Reuse Alternative can be found in Appendix F.
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Table 8-15. Financial Details for the Favorable Scenario

Item Theme A1 Theme A2 Theme B1 Theme B2 Theme B3
0&M and Capital Debt }
Interest from Reserve 25,769,150 25,923,958 23,557,882 23,663,931 25,715,525
Operation & Maintenance 1,757,803,600 | 1,753,642,189 | 1,612,278,853 | 1,599,768,756 | 1,799,893,592
Debt Service 876,467,167 881,123,259 776,617,870 779,795,118 854,165,858
Total PV Cost $2,608,501,617 | $2,608,841,490 | $2,365,338,840 | $2,355,899,943 | $2,628,343,925
Total Cost, Annual Payments $154,061,888 $154,081,962 $139,700,342 $139,142,867 $155,233,804
Capital (PAYGO Financed)
PAYGO Financing 321,118,587 322,724,896 283,626,663 284,730,678 311,771,510
Total PV Cost $321,118,587 $322,724,896 $283,626,663 $284,730,678 $311,771,510
Total Cost, Annual Payments $18,965,729 $19,060,600 $16,751,402 $16,816,607 $18,413,677
Credits/Avoided Costs
LRP Credit 200,257,301 200,257,301 191,430,259 191,430,259 196,474,283
Total PV Cost $200,257,301 $200,257,301 $191,430,259 $191,430,259 $196,474,283
Total Cost, Annual Payments $11,827,487 $11,827,487 $11,306,149 $11,306,149 $11,604,056
Tier 1: Wastewater O&M Avoided Costs 515,354,315 515,354,315 515,354,315 515,354,315 515,354,315
Wastewater PAYGO/Debt Avoided Costs 436,611,784 436,611,784 436,611,784 436,611,784 436,611,784
Total PV Cost $951,966,099 $951,966,099 $951,966,099 $951,966,099 $951,966,099
Total Cost, Annual Payments $56,224,498 $56,224,498 $56,224,498 $56,224,498 $56,224,498
Tier 2: Salt Credit 184,706,087 184,706,087 178,800,483 178,800,483 182,175,128
Total PV Cost $184,706,087 $184,706,087 $178,800,483 $178,800,483 $182,175,128
Total Cost, Annual Payments $10,909,009 $10,909,009 $10,560,216 $10,560,216 $10,759,527
Tier 3: CEPT O&M Avoided Costs 242,457,015 242,457,015 242,457,015 242,457,015 242,457,015
CEPT PAYGO/Debt Avoided Costs 362,889,796 362,889,796 362,889,796 362,889,796 362,889,796
Total PV Cost $605,346,812 $605,346,812 $605,346,812 $605,346,812 $605,346,812
Total Cost, Annual Payments $35,752,661 $35,752,661 $35,752,661 $35,752,661 $35,752,661
Water Produced (AF) 96,162 96,162 96,162 96,162 96,162
Gross Costs (Includes O&M, Capital, Grants and LRP)
Total Costs NPV $2,729,362,903 | $2,731,309,085 | $2,457,535,244 | $2,449,200,361 | $2,743,641,152
Total Cost, Annual Payments $161,200,131 $161,315,075 $145,145,595 $144,653,325 $162,043,425
Total Cost: $/AF (2011) $1,700 $1,700 $1,500 $1,500 $1,700
Total Cost: $/Gallon (2011) $0.0052 $0.0052 $0.0046 $0.0046 $0.0052

Net Cost Tier 1 (Direct Wastewater System Savings)

Total Costs NPV

Total Cost, Annual Payments
Total Cost: $/AF (2011)

Total Cost: $/Gallon (2011)

$1,777,396,804
$104,975,633
$1,100

$0.0034

$1,779,342,987
$105,090,577
$1,100

$0.0034

$1,505,569,145
$88,921,097
$900

$0.0028

$1,497,234,263
$88,428,827
$900

$0.0028

$1,791,675,053
$105,818,927
$1,100

$0.0034

Net Cost Tier 2 (Salt Credit Plus Tier 1 Savings)

Total Costs NPV

$1,592,690,717

$1,594,636,899

$1,326,768,662

$1,318,433,779

$1,609,499,925

Total Cost, Annual Payments $94,066,623 $94,181,568 $78,360,881 $77,868,611 $95,059,400
Total Cost: $/AF (2011) $1,000 $1,000 $800 $800 $1,000
Total Cost: $/Gallon (2011) $0.0031 $0.0031 $0.0025 $0.0025 $0.0031
Net Cost Tier 3 (Indirect Wastewater System Savings Plus Tier 1 and Tier 2 Savings)

Total Costs NPV $987,343,905 | $989,290,088 | §$721,421,850 | $713,086,968 | $1,004,153,114
Total Cost, Annual Payments $58,313,963 $58,428,907 $42,608,221 $42,115,950 $59,306,739
Total Cost: $/AF (2011) $600 $600 $400 $400 $600
Total Cost: $/Gallon (2011) $0.0018 $0.0018 $0.0012 $0.0012 $0.0018

* See section 8.4 for assumptions. The total costs were adjusted as noted to 2011 $'s for comparison to the SDCWA untreated water costs.
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Table 8-16. Financial Details for the Unfavorable Scenario

Item Theme A1 Theme A2 Theme B1 Theme B2 Theme B3
0&M and Capital Debt ;
Interest from Reserve 40,515,384 40,756,326 36,991,977 37,156,991 40,385,393
Operation & Maintenance 1,757,803,600 | 1,753,642,189 | 1,612,278,853 | 1,599,768,756 | 1,799,893,592
Debt Service 1,385,732,744 | 1,392,960,001 | 1,224,977,635 | 1.229.911,800 | 1,347,713.119
Total PV Cost $3,103,020,960 | $3,105,845,864 | $2,800,264,511 | $2,792,523,565 | $3,107,221,318
Total Cost, Annual Payments $183,268,918 $183,435,761 $165,387,683 $164,930,491 $183,516,997
Capital (PAYGO Financed)
PAYGO Financing 357,032,668 358,816,714 315,338,882 316,565,050 346,633,018
Total PV Cost $357,032,668 $358,816,714 $315,338,882 $316,565,050 $346,633,018
Total Cost, Annual Payments $21,086,867 $21,192,235 $18,624,372 $18,696,791 $20,472,649
Credits/Avoided Costs
LRP Credit 44,501,622 44,501,622 42,540,058 42,540,058 43,660,952
Total PV Cost $44,501,622 $44,501,622 $42,540,058 $42,540,058 $43,660,952
Total Cost, Annual Payments $2,628,330 $2,628,330 $2,512,477 $2,512,477 $2,578,679
Tier 1: Wastewater O&M Avoided Costs 515,354,315 515,354,315 515,354,315 515,354,315 515,354,315
Wastewater PAYGO/Debt Avoided Costs 436,611,784 436,611,784 436,611,784 436,611,784 436,611,784
Total PV Cost $951,966,099 $951,966,099 $951,966,099 $951,966,099 $951,966,099
Total Cost, Annual Payments $56,224,498 $56,224,498 $56,224,498 $56,224,498 $56,224,498
Tier 2: Salt Credit 184,706,087 184,706,087 178,800,483 178,800,483 182,175,128
Total PV Cost $184,706,087 $184,706,087 $178,800,483 $178,800,483 $182,175,128
Total Cost, Annual Payments $10,909,009 $10,909,009 $10,560,216 $10,560,216 $10,759,527
Tier 3: CEPT O&M Avoided Costs 242,457,015 242,457,015 242,457,015 242,457,015 242,457,015
CEPT PAYGO/Debt Avoided Costs 362,889,796 362,889,796 362,889,796 362,889,796 362,889,796
Total PV Cost $605,346,812 $605,346,812 $605,346,812 $605,346,812 $605,346,812
Total Cost, Annual Payments $35,752,661 $35,752,661 $35,752,661 $35,752,661 $35,752,661
Water Produced (AF) 96,162 96,162 96,162 96,162 96,162
Gross Costs (Includes O&M, Capital, Grants and LRP)
Total Costs NPV $3,415,552,006 | $3,420,160,956 | $3,073,063,335 | $3,066,548,557 | $3,410,193,384
Total Cost, Annual Payments $201,727,454 $201,999,666 $181,499,577 $181,114,805 $201,410,966
Total Cost: $/AF (2011) $2,100 $2,100 $1,900 $1,900 $2,100
Total Cost: $/Gallon (2011) $0.0064 $0.0064 $0.0058 $0.0058 $0.0064
Net Cost Tier 1 (Direct Wastewater System Savings)
Total Costs NPV $2,463,585,907 | $2,468,194,857 | $2,121,097,236 | $2,114,582,458 | $2,458,227,285
Total Cost, Annual Payments $145,502,956 $145,775,167 $125,275,079 $124,890,306 $145,186,468
Total Cost: $/AF (2011) $1,500 $1,500 $1,300 $1,300 $1,500
Total Cost: $/Gallon (2011) $0.0046 $0.0046 $0.0040 $0.0040 $0.0046
Net Cost Tier 2 (Salt Credit Plus Tier 1 Savings)
Total Costs NPV $2,278,879,820 | $2,283,488,770 | $1,942,296,753 | $1,935,781,975 | $2,276,052,157
Total Cost, Annual Payments $134,593,947 | $134,866,158 | $114,714,863 | $114,330,091 $134,426,941
Total Cost: $/AF (2011) $1,400 $1,400 $1,200 $1,200 $1,400
Total Cost: $/Gallon (2011) $0.0043 $0.0043 $0.0037 $0.0037 $0.0043
Net Cost Tier 3 (Indirect Wastewater System Savings Plus Tier 1 and Tier 2 Savings)
Total Costs NPV $1,673,533,008 | $1,678,141,958 | $1,336,949,941 | $1,330,435,163 | $1,670,705,346
Total Cost, Annual Payments $98,841,286 $99,113,498 $78,962,202 $78,577,430 $98,674,280
Total Cost: $/AF (2011) $1,000 $1,000 $800 $800 $1,000
Total Cost: $/Gallon (2011) $0.0031 $0.0031 $0.0025 $0.0025 $0.0031

* See section 8.4 for assumptions. The total costs were adjusted as noted to 2011 $'s for comparison to the SDCWA untreated water costs.
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Appendix Introduction

This appendix includes materials from the City of San Diego’s Water Purification Demonstration
Project’s public outreach and education program from spring 2010 through December 31, 2012.
These materials correspond to those referenced in Section E: Public Outreach and Education of
the Project Report document.

The appendix is divided into seven parts, which correspond with those found in Section E:

e Planning, Research and MONItOriNG.........cccvevueiieieiieiieie e Section 1
e Education and Outreach Materials and TOOIS..........c.covvririiiiiinii s Section 2
e Community OUtreaCh and TOUIS........cevverieiieerieeie e Section 3
e Social Media, Conferences and AWardS ............cocoverireriniinienene e Section 4
@ Media OUITEACK . .....couiiieeee bbb Section 5
®  SPEAKEIS BUIBAUL......cueiiiieieiie ettt sttt nne e e Section 6
e Internal Department COMMUNICALIONS..........ccueiirierieiieie et Section 7

A table of contents is found at the beginning of each section of the appendix to describe in
further detail the materials found on the following pages. In electronic format, the table of
contents includes hyperlinks that link directly to the pages within the document.

For council districts mentioned within the materials, the eight-district San Diego City Council
map that reflected district boundaries from the beginning of the Demonstration Project until late
2012 was referenced. This map is displayed on the following page.

March 2013
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City of San Diego Water Purification Demonstration Project

Appendix H: Public Outreach and Education

Section 1: Planning, Research and Monitoring
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2011 Public Opinion Poll Report

The City sub-sample of the 2011 Public Opinion Poll Report can be found on the following pages. The
appendix is not included in this document, but it can be found at
http://www.sandiego.gov/water/waterreuse/demo/links.shtml.
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Executive Summary

The San Diego County Water Authority has conducted a public opinion survey within its service area in
San Diego County in order to measure the region’s opinion regarding various water related issues. Rea &
Parker Research was selected to be the lead consultant for this 2011 Public Opinion Poll. Rea & Parker
Research also conducted surveys for the Water Authority in 2000, 2003, 2004, 2005, 2006, 2008, and
2009. A portion of this public opinion poll, as in 2004, was specifically geared to residents within the
City of San Diego. This 2011 study established the following as its primary objectives:

 the level of public concern about cost of water and rising rates

» tolerance for additional rate increases to support reliability projects
 drivers for recent reductions in water use

 likelihood for regional water use to "rebound"

s progress toward Strategic Plan objectives

The purpose of this report is to present the results of the San Diego County Water Authority 2011 Public
Opinion Poll specifically for residents located within the City of San Diego.

The San Diego City portion of the survey was conducted by a random telephone sample of 403
respondents, which equates to a margin of error +/-4.9 percent @ 95 percent confidence. The sample
included 45 residents who were only cell phone users (do not use land-line telephone). All participants
were at least 18 years old and had lived in San Diego County at least one year.

Respondents are predominantly White (53 percent), with 28 percent Hispanic/Latino, 8 percent African-
American/Black, 7 percent Asian/Pacific Islander, and 4 percent American Indian/Native American and
Mixed Ethnicities. Residents earn a median household income of $52,200 per year (23 percent earning
$100,000 or more and another 23 percent earning under $25,000). They have a median age of 48 years
and have lived in the County for a median of 22 years.

Among respondents, 45 percent possess a Bachelor’s Degree or more, with 27 percent having a High
School education or less. The zip codes most represented in the survey are as follows: 92105 (7 percent),
92114, 92129, 92154 (6 percent each), 92115, and 92128 (5 percent each). Home ownership percentage
is 62 percent, with a mean of 3.02 persons per household.

Survey Findings

The 2011 Public Opinion Poll focused on five essential topics. It sought to identify and analyze, in
particular,

the level of public concern about cost of water and rising rates
tolerance for additional rate increases to support reliability projects
drivers for recent reductions in water use

likelihood for regional water use to "rebound”

» progress toward Strategic Plan objectives

As such, this report has been divided into six essential information components as follows:

» Opinions about Local Issues
» Value and Cost of Water
« Water Reliability, Diversification, and Rate Tolerance

San Diego County Water Authority/City of San Diego 2 Rea & Parker Research
2011 Public Opinion Poll Report May, 2011



Attitudes about Water Conservation,
Opinions about the Use of Recycled Water
Attitudes about the Local Agricultural Industry and Water

Opinions about Local Issues

Residents identified the most important issues in the City of San Diego as the
Economy and Jobs (29 percent), Financial Problems in Government including
high taxes (17 percent), and the Quality and Cost of Education (9 percent),
followed by Gasoline Prices and Water Supply and Quality (each 7 percent).
This focus on jobs and government financial problems is not surprising since,
during this past year, there has been considerable, sustained attention devoted to
the fiscal stress of local and state governments as well as the economy as a
whole.

Water Supply and Quality rose modestly in importance from 3 percent in 2004 to
its current level of 7 percent.

Value and Cost of Water

Water is seen as a relatively good value for the amount of money paid compared
to other utilities such as gas and electric.

Among all respondents, 31 percent viewed gas and electric service as the best
value, followed by water at 23 percent. Among all City respondents, except
those who do not pay their own water bill, water (26 percent) was rated as even a
closer second to gas and electric (27 percent) in terms of value.

Despite considering water to be a relatively high value utility, over one-half of
the residents (52 percent) feel that the cost of water is too expensive.

Over three-fifths are either very concerned or somewhat concerned about the
increasing price of water.

In order to minimize this high cost, residents are willing to consider replacing
their lawn area with low water plants (27 percent) and collecting water from
showers and reusing the grey water for other household uses (21 percent).

Water Reliability, Diversification, and Rate Tolerance

Water Reliability

Among residents of City of San Diego, almost four-fifths (78 percent) find that
the current supply of water is either very reliable or somewhat reliable. This
positive attitude regarding water supply reliability represents a substantial
increase from the results of the 2004 survey where 66 percent of the residents
found the water supply to be very reliable or somewhat reliable.

Residents feel that water supply reliability is largely staying the same (48
percent) and nearly one-fourth (24 percent) feel that it is improving.

Residents indicate that the most critical thing can be done to ensure a safe and
reliable water supply for San Diego County residents and businesses is

conservation (25 percent) -- “voluntary conservation” (14 percent) and
San Diego County Water Authority/City of San Diego 3 Rea & Parker Research
2011 Public Opinion Poll Report May, 2011



mandatory conservation (11 percent) — followed by recycling (22 percent), and
seawater desalination (13 percent).

e Regarding conservation, the current survey represents a 10 percent increase over
the 2004 results (from 15 percent to 25 percent).

e Recycled water has grown in prominence as a critical issue during the current
survey period — doubling from 11 percent in 2004 to 22 percent in 2011.

e While still a critical issue, desalinated water sustained a moderate decline in
importance from 17 percent in 2004 to 13 percent in the current survey.

Diversification Plan and Rate Tolerance

o Four-fifths of San Diego City residents are in support of the San Diego County
Water Authority’s Diversification Plan that is intended to ensure the reliability of
the County’s water supply.

¢ Residents indicate that recycled water (28 percent) and seawater desalination (25
percent) are the two most important parts of the Plan.

e There is a near equal split in opinion about the necessity of water rate increases
that may be necessary to pay for projects that are designed to improve water
supply reliability, with 45 percent doubting that all the water projects are
necessary and 44 percent feeling that increases in water rates are necessary to
fund these projects that will maintain reliability of the water supply.

e As such, 43 percent of residents are willing to pay more per month for the Plan
that is intended to ensure the reliability of the County’s water supply. The
median increase that respondents are willing to pay is $15 per month.

Water Conservation
Water Use in Past Year

e Water conservation is a significant component in San Diego County’s water
supply plans. Over one-fourth of respondents reported that their household water
usage has decreased during the past year largely as a result of less outdoor
watering (31 percent), taking shorter showers and not allowing the water to run
unnecessarily (16 percent each).

¢ Among those who reduced their water usage, more than one-third were motivated
to do so because of cost and household budgetary reasons, with another 14
percent sensitive to rising water rates. Almost one-third is conserving because it
is “the right thing to do.”

e The vast majority of those who have decreased their water usage in the past year
(82 percent) indicated that their reduced water usage is permanent.

e Requests made by water agencies to residents in an effort to motivate them to
conserve water have been successful — nearly three-fifths of respondents indicate
that these requests have positively influenced them.

e Three-fourths of respondents think that using tiered water rates as a means to
convince people to use water wisely is appropriate.

San Diego County Water Authority/City of San Diego 4 Rea & Parker Research
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Water Use in the Future

If current water restrictions are lifted, over four fifths of all respondents would
continue to comply with these restrictions primarily because they feel it is a
reasonable and proper ethic (49 percent of all respondents).

It is most encouraging that when water agencies no longer take an active role in
restricting water use, all respondents indicate that they are not likely to increase
their water use to a great extent (20 percent). On the other hand, a less cool and
less wet year would lead to more than half (52 percent) of the respondents
returning to a higher usage than they incurred during the past year.

Water Conservation as a Civic Responsibility

Residents compared water conservation with other civic responsibilities. Voting
in public elections, not littering or polluting, and recycling used materials are
seen as more of one’s civic responsibility than conserving water. Water
conservation is seen as more of a civic responsibility than serving on a jury.

Opinions about the Use of Recycled Water

Recycled Water

Support for the use of recycled water to supplement drinking and household
water supplies is strong.

Two-thirds of respondents believe that it is possible to further treat water used for
irrigation to make the water pure and safe for drinking.

Nearly one half of the respondents (47 percent) think that drinking water already
contains recycled water. These respondents think that drinking water already
contains recycled water because they heard news stories, the smell and taste of
the water is bad, or they can see recycling plants and assume that they are being
used for drinking water.

Over two-thirds of respondents either strongly favor or somewhat favor advanced
treated recycled water as an addition to the supply of drinking water — a dramatic
increase over the results of the 2004 survey where only 26 percent of respondents
indicated a favorable rating.

It is noteworthy that that over one-half of those who were originally not strongly
in favor of using recycled water for drinking purposes would find it acceptable as
a drinking water supply supplement if it received advanced treatment and if
certain other safety measures were assured. This is an increase of about 15
percent over the approximately 35 percent who changed their mind in 2004 as a
result of these additional considerations.

City of San Diego Water Purification Demonstration Project

Four-fifths (80 percent) of San Diego City residents have not heard about the
City of San Diego Water Purification Demonstration Project. Among these
residents 11 percent have heard about the Project and know that it involves
recycled water for drinking and household use.

San Diego County Water Authority/City of San Diego 5 Rea & Parker Research
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e  When the Project was explained to the respondents, they expressed strong
support — over three-fourths indicating a favorable rating.

Attitudes about the Local Agricultural Industry and Water

e San Diego City residents have shown substantial support for their agricultural
community — nearly four-fifths feel that local farmers and agriculture are very
important to the local economy.

o Residents further feel, to a large extent (84 percent) that reduced water rates for
the agricultural industry should be maintained.

San Diego County Water Authority/City of San Diego 6 Rea & Parker Research
2011 Public Opinion Poll Report May, 2011



Introduction and Methodology

The San Diego County Water Authority has, over the years, conducted a public opinion survey within its
service area in San Diego County in order to measure public opinion regarding water issues. Rea &
Parker Research was selected to be the lead consultant for this 2011 Public Opinion Poll. Rea & Parker
Research, in association with Flagship Research, also conducted public opinion polls for the Water
Authority in 2000, 2003, 2004, 2005, 2006, and 2009 and two water conservation surveys in 2008 to test
the effectiveness of conservation messages. This continuity of survey administration greatly facilitates
the tracking of responses from year-to-year, including the consistency of wording and interviewing that
adds to the statistical reliability of such comparisons.

The City of San Diego requested that the sample include about 400 respondents specifically residing
within the boundaries of the City. It was also requested by the City of San Diego that specific questions
pertaining only to City residents be included in the survey. This same request was made in 2004 by the
City of San Diego. Accordingly, Rea & Parker Research has compared 2004 survey data with the results

of the current survey where questions were the same or nearly the same.

The purpose of this report is to present the results of the San Diego County Water Authority 2011 Public
Opinion Poll for respondents located within the City of San Diego.

The 2011 Public Opinion Poll focused on five essential topics. It sought to identify and analyze, in
particular,
 the level of public concern about cost of water and rising rates
tolerance for additional rate increases to support reliability projects
drivers for recent reductions in water use
likelihood for regional water use to "rebound"
s progress toward Strategic Plan objectives

As such, this report has been divided into six essential information components as follows:

Opinions about Local Issues

Value and Cost of Water

Water Reliability, Diversification, and Rate Tolerance

Attitudes about Water Conservation,

» Opinions about the Use of Recycled Water including the City of San Diego
Water Purification Demonstration Project

Attitudes about the Local Agricultural Industry and Water

Sample
The 2011 Public Opinion Poll was conducted during late March and early April, 2011 by a random

telephone sample of 403 respondents located within the City of San Diego. The random sample was
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selected by random digit dialing from the zip codes contained within the City of San Diego. This sample
yields a margin of error of +/- 4.9 percent @ 95 percent confidence. The sample includes 45 residents
who are only cell phone users (do not use land-line telephone). All participants were at least 18 years old
and had lived in San Diego County at least one year. It is important to note that the sample of 403 is a

subset of the larger sample of 821 representing the entire San Diego Water Authority service area.

The margin of error for this survey represents the widest interval that occurs when the survey question
represents an approximate 50%-50% proportion of the sample. When it is not 50 percent-50 percent, the
interval is somewhat smaller. For example, in the survey findings that follow, 75 percent of respondent
households believe that using tiered water rates as a means to convince people to use water wisely is
appropriate. This means that there is a 95 percent chance that the true proportion of the total population
within the City of San Diego who believe tiered water rates are appropriate is between 70.1 percent and
79.9 percent (75 percent +/- 4.9 percent).

Survey Instrument

The survey instrument contained 52 questions, including 69 individual survey items (variables). The
survey instrument was administered in both English and Spanish. A copy of the survey is attached in the
Appendix. A total of 65 respondents (16.0 percent) elected to respond in Spanish. The number of
respondents who wished to take the survey in Spanish in the current survey is considerably higher than in
2004 when 7 percent preferred to respond to the survey in Spanish. The Cooperation Rate
(Complete/Known Eligibles + Proportionate Share of Refusals) for the survey was 79.6 percent. . Mean

survey administration time was 22 minutes per respondent.

Respondent Characteristics

Table 1 presents certain demographic characteristics of the survey respondents and also provides the
2004 characteristics for comparative purposes. In 2011, over one-half of the respondents are White (53
percent), with 28 percent Hispanic/Latino, 8 percent African-American/Black, 7 percent Asian/Pacific
Islander, and 4 percent American Indian/Native American and Mixed Ethnicities. Residents earn a
median household income of $52,200 per year (23 percent earning $100,000 or more and another 23
percent earning under $25,000). They have a median age of 48 years and have lived in the County for a
median of 22 years.  Among respondents, 45 percent possess a Bachelor’s Degree or more, with 27
percent having a High School education or less. The zip codes most represented in the survey are as
follows: 92105 (7 percent), 92114, 92129, 92154 (6 percent each), 92115, and 92128 (5 percent each).

Home ownership percentage is 62 percent, with a mean of 3.02 persons per household. Among White
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and Asian respondents, 72 percent are homeowners; Black/African-American homeowners are 45

percent; and Hispanics/Latinos have 40 percent homeowners.

Table 1
City of San Diego Survey Respondent Demographics
Demographic Characteristic 2011 2004
Gender
Male 45% 51%
Female 55% 49%
Median Age (Years) 48 47
Median Number of Years Lived in Community 22 22
Highest Grade/Level of School Completed
High School or Less 27% 16%
Some College 28% 32%
Bachelor's Degree 28% 25%
Some Graduate School 17% 27%
Ethnicity
White 53% 63%
Latino/Hispanic 28% 17%
African-American/Black 8% 7%
Asian/Pacific Islander 7% 9%
Native American/Mixed 4% 4%
Median Household Income $52,200 $57,700
Home Ownership Percentage 62% 70%
Type of Housing
Single Family Detached 60%
Condominium 18%
Apartment 20%
Mobile Home 2%
Mean Number of Persons per Household 3.02 2.75
Major Residential Zip Codes
92105 7% 5%
92114 6%
92129 6% 6%
92154 6% 5%
92115 5% 6%
92128 5%
Pay Own Water Bill 72% 69%
Preferred Language—Spanish 16% 7%

Differences between the current 2011 survey respondents and the respondents from the 2004 survey are

as follows:

e 2011 survey respondents have completed less higher education than respondents in 2004.

e 2011 respondents are less represented by Whites and more represented by Hispanics/Latinos
than the respondents in 2004, representing the increasing size of the Hispanic/Latino population
and a greater willingness to participate.
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e The percentage of homeowners (62 percent) is generally lower than in 2004—reflecting the
growth in Hispanic/Latino participation and current home ownership/foreclosure problems.
Yet, a somewhat larger proportion of households pay their own water bill (72 percent) than in
2004 instead of having it paid by a landlord or homeowners association, for example.

e The number of persons per household has increased to above 3 persons

Survey Findings

Each section of the report will begin with a very brief abstract, or summary of highlights within the
ensuing section, in order to orient the reader to what is to follow. Charts have been prepared for each
section that depict the survey results for the 2011 survey and for the 2004 where questions have been
repeated and can be directly compared. Each section will include a discussion of the findings from the
2011 survey, with key comparisons drawn regarding results from 2004. Detailed statistical frequency

distributions are contained in the Appendix.

Lastly, subgroup analyses for different age groups, various levels of education, gender, home
ownership/rental status, household size, residential tenure in the community, different income categories,
and water bill payers/non-payers and ethnicity of residents of the City of San Diego will be presented in a

succinct, bulleted format when statistical significance and relevance warrants such treatment.

Opinions about Local Issues

SUMMARY: Residents identified the most important issues in the City of San Diego as the
Economy and Jobs (29 percent), Financial Problems in Government including high taxes (17
percent), and the Quality and Cost of Education (9 percent), followed by Gasoline Prices and Water
Supply and Quality (each 7 percent).

Chart 1 shows that the most important current issues identified by residents of the City of San Diego are
the Economy and Jobs (29 percent), Financial Problems in the City of San Diego and the State including
high taxes (17 percent), and the Quality and Cost of Education (9 percent), followed by Gasoline Prices
and Water Supply and Quality (each 7 percent). This focus on jobs and government financial problems is
not surprising, since, during this past year, there has been considerable attention devoted to the fiscal
stress of local and state governments as well as problems in the economy as a whole. Water Supply and

Quality rose in importance from 3 percent in 2004 to its current level of 7 percent.

In 2004, respondents indicated that the most important issues were housing affordability (21 percent)

traffic (13 percent), and growth and development (10 percent). Other responses that did not receive
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enough mention to merit an individual listing in the chart can be viewed in the Appendix, where the full

listing of responses is displayed.

Chart 1
Most Important Issues Facing City of San Diego
Residents
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Value and Cost of Water

Summary: Water is seen as a relatively good value for the amount of money paid compared to
other utilities such as gas and electric. Among all respondents, 31 percent viewed gas and electric
service as the best value, followed by water at 23 percent. Among all City respondents, except those
who do not pay their own water bill, water (26 percent) was rated as even a closer second to gas and
electric (27 percent) in terms of value. Despite the high value attributed to water, however, over
one-half of the residents feel that the cost of water is too expensive.

Relative Value of Water and Other Utilities: Residents were asked their opinion regarding the utility

that provides them with the best value for the money paid. Chart 2 shows the survey results for all
residents in the City of San Diego. Among all respondents, 31 percent viewed gas and electric service as

the best value, followed by water at 23 percent. Among all City respondents, except those who do not
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pay their own water bill (Chart 3), water (26 percent) was rated as even a closer second to gas and

electric (27 percent).

It should be noted that Charts 2 and 3 show two percentages for each utility -- one percentage represents
the utility of first choice among the respondents and the second percentage represents a composite
weighting that takes the first, second, and third rankings for each utility into account. For example, in
Chart 3, it is shown that residents rated gas and electric (27 percent first choice; 27 percent weighted
choice) as the utility with the best value for the amount of money paid and water (26 percent first choice;

23 percent weighted choice) as the second best value.
The following subgroups are more likely to believe that water is a good value for the money paid:

o Older residents (75 years of age and older — 33 percent versus under 75 years of age — 21
percent).

¢ Residents of single family homes (27 percent) and mobile homes (25 percent) versus
residents of apartments (15 percent).

e Those who prefer to communicate in Spanish (33 percent) versus those who prefer
English (21 percent).

e Residents who pay their own water bill (26 percent) versus those whose landlord pays
their water bill (14 percent).

The following subgroups are more likely to believe that gas and electric is a good value for the money
paid:

e Younger residents (18 — 24 years of age — 60 percent versus 25 years of age and older —
29 percent).
e Residents of condominiums (30 percent) and single family homes (25 percent) versus
residents of apartments (49 percent) and mobile homes (50 percent).
e Those who prefer to communicate in Spanish (41 percent) versus those who prefer
English (29 percent).
¢ Homeowners whose water bill is paid by the landlord (47 percent) versus homeowners
who pay their own water bill (27 percent).
Cost of Water: Chart 4 demonstrates that, despite its high degree of valuation, more than one-half (52
percent) of respondents feel that the cost of water is too expensive and another 42 percent feel that the
cost is fair and reasonable. Chart 5 reports the level of resident concern regarding the prospect of
continued increases in water rates. This concern was measured on a 5-point scale, where 1 = not at all
concerned to 5 = very concerned. Over three fifths (61 percent) recorded ratings of very concerned (48
percent) and somewhat concerned (13 percent). The mean rating is 3.73 is indicative of a higher level of
concern and this is consistent with the relatively high percentage of respondents who feel the cost of

water is too expensive.
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Chart 2
Best Values Among Utilities
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Chart 4
Cost of Water
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The following subgroups believe that the cost of water is too expensive:

e African-Americans (57 percent) versus Whites (46 percent), Asians (48 percent), and
Latinos (51 percent).

¢ Residents of apartments (51 percent) and single family homes (48 percent) as opposed to
residents of mobile homes (22 percent).

e Spanish speaking respondents (57 percent) versus English speaking residents (45
percent).

e Household members who pay their own water bill (51 percent) as opposed to the
residents whose landlord pays the water bill (41 percent).

The following groups differ regarding their level of concern about the prospect of continued increases in
water rates. The differences are expressed in terms of mean scores that are based on a scale of 1 to 5,
where 1 = not at all concerned, 2 = somewhat unconcerned, 3 = neither concerned nor unconcerned, 4 =

somewhat concerned, and 5 = very concerned.

e African-Americans (mean of 4.20) and Whites (mean of 3.81) are more concerned about
water rate increases than are Latinos (3.42).

e Smaller household sizes are more concerned about water rate increases than are larger
households (2 persons per household — mean of 3.99 and 3 person households — mean of
3.89 versus 5 person households — mean of 3.31).

In order to minimize increases in water rates, 27 percent indicated that they were willing to replace their
lawn area with low water plants; another 21 percent were willing to collect grey water from showers and
reuse the water for other household uses. Beyond these two actions, residents expressed further interest in
replacing grass with artificial turf (16 percent) and making use of high-efficiency irrigation systems (15
percent) (Chart 6).

The following subgroups are more likely to replace their lawn area with low water plants as the one thing

they would do in order to minimize increases in water rates.

e Latino residents (31 percent) and White residents (28 percent) versus African- Americans
(13 percent) and Asians (17 percent).
The following subgroups are more likely to collect water from other household uses and reuse the water

as the one thing they would do in order to minimize increases in water rates:

e Asian residents (28 percent) and Latino residents (26 percent) versus African-Americans
(17 percent) and Whites (18 percent).
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e Spanish speaking residents (29 percent) versus English speaking residents (19 percent).

Chart 6
Willingness to Undertake the Following in Order

to Minimize Increases in Water Rates
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Water Reliability, Diversification and Rate Tolerance

SUMMARY: Among residents of the City of San Diego, nearly four-fifths find that the current
supply of water is either very reliable or somewhat reliable. This positive attitude toward water
supply reliability represents a substantial increase from the results of the 2004 survey where 59
percent of the residents found the water supply to be very reliable or somewhat reliable. Residents
indicate that the most critical thing that can be done to ensure a safe and reliable water supply for
San Diego County residents and businesses is conservation followed by water recycling and water
desalination.

Four-fifths of the residents are in support of the San Diego County Water Authority’s
Diversification Plan that is intended to ensure the reliability of the County’s water supply. There is
a near equal split in opinion about the necessity of water rate increases to pay for projects designed
to improve water supply reliability. More than 40 percent of residents are willing to pay more per
month for the Plan. The median increase that respondents are willing to pay is $15 per month.

Water Reliability: Chart 7 shows that among residents of the City of San Diego, nearly four-fifths (78

percent) find that the current supply of water is either very reliable (44 percent) or somewhat reliable (34
percent). This positive attitude toward water supply reliability represents a substantial increase from the
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results of the 2004 survey where 59 percent of the residents found the water supply to be very reliable or

somewhat reliable.

Chart 7
Reliability of Water Supply
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Chart 8 shows that confidence in the water supply is generally stable (48 percent feel that water supply
reliability is staying the same) or improving (24 percent). Approximately one-fifth (22 percent) of the
residents believe that the water supply reliability is worsening.

The following groups are less sure that reliability is improving:

¢ Residents who prefer to communicate in Spanish (37 percent) versus those who prefer to
communicate in English (21 percent).

o Residents with one year of graduate school or more education (39 percent) versus those
who have a bachelor’s degree or less education (19 percent).

o White residents (27 percentO versus Black residents (3 percent).

When respondents were asked what they think is the most critical thing that can be done to ensure a safe
and reliable water supply for San Diego County residents and businesses, 25 percent indicated some form
of conservation — either voluntary (14 percent) or mandatory (11 percent). This represents a 10 percent
increase from the 2004 survey where 15 percent of respondents, at that time, indicated that conservation
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(mandatory and voluntary conservation was not specified) was the most critical thing that would ensure
the reliability of the water supply. In the current survey, “recycled water” (22 percent) followed
conservation as a critical thing that would ensure water reliability — doubling the response to recycled
water in the 2004 survey. Desalination, which was high on the list in 2004 at 17 percent, fell to some

extent in the current survey to 13 percent (Chart 9).

Chart 8
Water Supply Reliability Improving/Worsening
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The following subgroups are more likely to think that mandatory conservation is the single most critical
thing that can be done to ensure a safe and reliable water supply for San Diego County residents and

businesses:

o  African-American residents and Hispanic residents (each 17 percent) versus White
residents (7 percent).

e  Shorter term residents of the County as opposed to longer term residents (1 — 5 years — 22
percent versus 6 years or more — 9 percent).

e  Renters (15 percent) versus homeowners (9 percent).
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The following subgroups are more likely to think that voluntary conservation is the single most critical

thing that can be done to ensure a safe and reliable water supply for San Diego County residents and

¢ Residents of condominiums (17 percent) versus residents of apartments and single family

homes (12 percent each).
e Spanish speaking residents (18 percent) versus English speaking residents (13 percent).
e Whites (15 percent) and Latinos (14 percent) versus African-Americans (6 percent).

The following subgroups are more likely to think that water recycling is the single most critical thing that

can be done to ensure a safe and reliable water supply for San Diego County residents and businesses:

e Spanish speaking residents (41 percent) versus English speaking residents (18 percent).

e Latinos (36 percent) versus Whites (18 percent) and African-Americans (17 percent).

o Residents of apartments (35 percent) versus residents of single family homes (21 percent)
and condominiums (17 percent).
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e Renters (27 percent) versus homeowners (9 percent).

The following subgroups are more likely to think that desalination is the single most critical thing that can

be done to ensure a safe and reliable supply for San Diego County residents:

e Homeowners (16 percent) versus renters (8 percent).

e Longer term residents of the County as opposed to shorter term residents (26 or more
years — 19 percent versus 25 years or less — 9 percent).

¢ Residents of condominiums (20 percent) versus residents of apartments (5 percent).

o White residents (16 percent) versus African-American and Latino residents (6 percent
each).

Diversification Plan and Rate Tolerance: Chart 10 shows that four-fifths (80 percent) of City of San

Diego residents are in support of the San Diego County Water Authority’s Diversification Plan with
ratings of strongly agree (64 percent) and agree (16 percent). The mean rating of 1.66 (based on a scale
of 1 to 5, where 1 = strongly agree and 5 = strongly disagree) underscores this high level of support for
the Diversification Plan. Residents indicate that the most important part of the Diversification Plan is

recycled water (28 percent) followed by seawater desalination (25 percent) (Chart 11).

Chart 10
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The following subgroups are more likely to believe that seawater desalination is the most important  part

of the diversification plan:

e Residents with more education as opposed to those with less education (bachelor’s degree
or more — 31 percent versus less than a bachelor’s degree — 20 percent).

e Males (34 percent) versus females (18 percent).

e English speaking residents (27 percent) versus Spanish speaking residents (12 percent).

The following subgroups are more likely to believe that recycled water is the most important part of the

Diversification Plan:

e Residents with less education as opposed to those with more education (high school or
less — 45 percent versus 1 year of college or more — 22 percent).
e Spanish speaking residents (55 percent) versus English speaking residents (23 percent).

Chart 11
Most Important Component of Diversification Plan
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Chart 12 shows that among the 43 percent of residents who are willing to pay more per month for
diversification and ultimately water supply reliability, 26 percent of them (11 percent of the total

population) are willing to pay an additional $6 to $10 per month and 21 percent (9 percent of the total
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population) are willing to pay an additional $11 to $20 per month. The median increase that respondents

indicate a willingness to pay is $15 per month.

e Larger household sizes are willing to pay more than smaller household sizes to support
diversification.

Chart 13 shows that there is a near equal split in opinion about the necessity of water rate increases to
pay for projects designed to improve water supply reliability, with 45 percent feeling that water rates are

too high and doubt that these water projects are necessary and 44 percent feeling that increases in water
rates are necessary to maintain reliability of the water supply.

e Residents who prefer to communicate in Spanish (64 percent) are more likely to oppose
water rate increases than those who prefer English (42 percent).

¢ Individuals who rent their home tend to oppose water rate increases more so than do
those who own their homes (rent — 53 percent versus own — 42 percent).

e Respondents who have lived in the County for less than 40 years (50 percent) are more
likely to oppose water rate increases than those who have lived in the County for more
than 40 years (32 percent).

Chart 12
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Chart 13
Support for Increased Water Rates to Pay for

Projects to Improve Reliability
(among 72 percent who pay their own bills)
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Attitudes about Water Conservation

SUMMARY: Water conservation is a significant component in San Diego County’s water supply
plans. Over one-fourth of respondents reported that their household water usage has decreased
during the past year largely as a result of less outdoor watering, taking shorter showers and not
letting the water run unnecessarily. Among those who reduced their water usage, almost one-half
were motivated to do so for financial reasons (“we are watching our budget” = 35 percent and
“rising water rates” = 14 percent). Another one-third (31 percent) felt that conservation is the
“right thing to do”. The vast majority—over four-fiftths—indicated that their reduced water usage
is permanent.

It is most encouraging that when water agencies no longer take an active role in restricting water
use, respondents who have reduced their water usage during the past year indicate that they are not
likely to increase their water use (20 percent). On the other hand, a less cool and less wet year
would lead to more than half (52 percent) of those who have reduced their water use during the
past year returning to higher usage. Among all respondents, whether they have reduced their use
in past year or not, if water restrictions are lifted, over four-fifths would continue to comply with
these restrictions primarily because they feel it is a reasonable and proper ethic or residents have
learned to live with less water.

Requests made by water agencies to residents in an effort to motivate them to conserve water have
been successful — nearly three-fifths of respondents indicate that these requests have strongly
influenced them. Three-fourths (75 percent) of respondents think that using tiered water rates as a
means to convince people to use water wisely is appropriate.

Residents compared water conservation with other civic responsibilities. Voting in public elections,
not littering or polluting, and recycling used materials are seen as more of one’s civic responsibility
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than conserving water. Water conservation is seen as more of a civic responsibility than serving on
ajury.

Water Use in the Past Year: Chart 14 shows that over one-fourth of respondents (28 percent) indicated

that their household water usage has decreased over the past year. Among those who indicated that their
household water usage has decreased, nearly one-third (31 percent) indicated that they did less watering
outdoors. Others indicated that they take shorter showers and they do not allow the water to run

unnecessarily (16 percent each) (Chart 15).

The following subgroups are more likely to indicate that their household water use has decreased over the

past year:

e Whites (32 percent) and Hispanics (29 percent) versus African-Americans (10 percent).

o Residents with higher income levels as opposed to those with lower income levels
($75,000 or more — 38 percent versus under $75,000 — 27 percent).

o Residents who pay their own water bills (33 percent) versus residents whose landlords or
homeowners association pays the water bill (18 percent).

e Larger household sizes as opposed to smaller household sizes (6 or more persons per
household — 45 percent—versus 1 person per household and 2 persons per household — 7
percent each.

Chart 14
Water Use Increasing or Decreasing Past Year
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The following subgroups tend to reduce their water usage by using less water outdoors:
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e Homeowners who pay their own water bill (36 percent) versus homeowners whose
landlord pays their water bill (6 percent).

e Residents of single family homes (40 percent) versus residents of apartments (8 percent)
and condominiums (7 percent).

e Residents who prefer to communicate in English (35 percent) versus those who prefer
Spanish (12 percent).

¢ Homeowners (40 percent) versus those who rent their homes (12 percent).

The following subgroups tend to reduce their water usage by taking shorter showers:

¢ Residents of apartments and mobile homes (33 percent each) versus residents of single
family homes (12 percent) and condominiums (21 percent).

e Residents who prefer to communicate in Spanish (41 percent) versus those who prefer
English (12 percent).

e Renters (38 percent) versus those who own their home (8 percent).

The following subgroups tend to reduce their water usage by not allowing the water to run unnecessarily:
o Residents whose landlord pays the water bill (47 percent) versus residents who pay their

own water bill (10 percent).
e Renters (19 percent) versus those who own their own home (13 percent).

Chart 15
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Chart 16 indicates that among those who indicated that their household water usage has declined, nearly
one-third (35 percent) were motivated to reduce water usage through their interest in saving money plus
14 percent who indicated an awareness of increasing water rates. Another 31 percent felt that reducing
water usage is the “right thing to do.” Among those who indicated that their household water usage has
declined, a large majority (82 percent) think that their reduced use of water is permanent while 15 percent

think their reduction is temporary (Chart 17).

The following subgroup is motivated to reduce its household water usage because it is “the right thing”.

= Residents whose landlord pays their water bill (67 percent) versus residents who pay their own
water bill (26 percent).

The following subgroup is particularly motivated to reduce their household water usage because they are
trying to save money:

= Residents who pay their own water bill (40 percent) versus residents whose landlord pays their
water bill (7 percent).

Chart 16

Primary Motivation for Water Use Reduction
(among 28 percent of households that have reduced water use in past

year)
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Chart 17

Is Reduced Use Permanent?
(among 28 percent of households that indicate reduced water
usage in past year)

Temporary, o
15% Not Sure, 3%

Permanent,
82%

Chart 18 reports the impact that, among all respondents, requests for increased voluntary conservation
made by water agencies have had on residents’” water use. Nearly three-fifths of respondents (58 percent)
indicate that these requests have a great deal of influence (40 percent) or a good amount of influence (18
percent). On a scale of 1 to 5, where 1 = a great deal of influence and 5 = no influence at all, the mean
rating measuring the impact of these calls is 2.36, indicating that these call messages are working
relatively well. Chart 19 shows that three-fourths (75 percent) think that water agencies’ use of tiered

water rates as a means to convince people to use water wisely is appropriate.

The following groups differ with regard to the impact they feel water agencies have in motivating people
to pursue voluntary conservation. The differences are expressed in terms of mean scores that are based on
a scale of 1 to 5, where 1 = a great deal of influence, 2 = a good amount of influence, 3 = some influence,

4 = not much influence, and 5 = no influence at all.

¢ Residents with a higher level of education are less influenced by water agency calls than
are residents with a lower level of education (1 year of graduate school or more — mean
of 2.85 versus less than a bachelor’s degree — mean of 2.21).

e Larger household sizes tend to be influenced by agency calls more so than smaller
household sizes (4 persons per household — mean of 2.04 and 5 persons per household —
mean of 2.19 versus 1-to-3 person households -- mean of 2.75 for both 1 and 2 person
households and 3 person households — mean of 2.58).

e Homeowners (mean of 2.30) are more likely to be influenced by agency calls than are
renters (mean of 2.45).
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Chart 18
Influence of Requests for Voluntary

Conservation from Water Agencies
(Scale: 1=Great Deal of Influence..5=No Influence at All---mean = 2.36)
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The following subgroups tend to favor using tiered water rates as a means of convincing people to use

water wisely.

e Lower income residents as opposed to higher income residents (under $50,000 — 83
percent versus $50,000 and over — 68 percent).
e Renters (81 percent) versus homeowners (70 percent).
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Chart 19
Appropriateness of Tiered Water Rates to
Encourage
Using Water Wisely

Not Sure, 7%

No, 18%

Yes, 75%

Water Use in the Future: Respondents were asked to indicate if they will or might increase their water

usage if various conditions and situations were to prevail. Among the findings reported in Chart 20, it is
most encouraging that when water agencies no longer take an active role in restricting water use,
respondents indicate, to a great extent, that they are not likely to increase their water usage (20 percent).
Similarly, when water agencies stop asking for residents to practice conservation there is no surge in
water use expected (26 percent). On the other hand, a less cool and less wet year would lead to more than
one half (52 percent) of the respondents returning to higher usage. Understandably, as family size grows
larger, respondents indicate that they will increase water usage (56 percent) and, similarly, respondents
are likely to increase water use when they move to a larger home (51 percent). When the economy
rebounds (27 percent) or the respondent obtains a better job or a job promotion (12 percent), residents

indicate that they are not likely to increase their water usage to a great extent.
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Chart 20
Conditions Under Which Respondents Would
Increase Water Use
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The following subgroups are more inclined to increase their water usage when the weather becomes
warmer and drier:

e Asians (76 percent) and African-Americans (73 percent) versus whites (44 percent).
e Residents who indicate that their reduced use of water is temporary (65 percent) as
opposed to permanent (55 percent).

The following subgroups are more likely to increase their water usage when the economy rebounds:

o Residents with less education as opposed to residents with more education (less than a
bachelor’s degree — 34 percent versus bachelor’s degree or more education — 17 percent).

e Asian residents (48 percent) and Latino residents (41 percent) versus White residents (16
percent).

e Spanish speaking residents (45 percent) versus English speaking residents (23 percent).

¢ Residents who indicate that their reduced water use is temporary (41 percent) as opposed
to permanent (17 percent).

The following subgroups are more likely to increase their water usage when their family grows in size:

e Younger residents as opposed to older residents (18 — 24 years of age — 88 percent versus
25 years of age and over — 55 percent).

e Asian residents (83 percent) versus White residents (50 percent).

e Larger household sizes as opposed to smaller household sizes (3 or more persons per
household — 69 percent versus 1 and 2 persons per household — 59 percent).
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e Shorter term residents of the County as opposed to longer term residents (15 years and
under — 70 percent versus 16 years and over — 47 percent).

o Residents who believe that their reduced water use is temporary (71 percent) as opposed
to permanent (50 percent).

The following subgroups are more likely to increase their water usage when they get a better job or

promotion:

¢ Homeowners whose landlord pays their water bill (18 percent) versus homeowners who
pay their own water bill (10 percent).

e Younger residents as opposed to older residents (18- 24 years of age — 41 percent versus
25 years of age and over — 11 percent).

e Spanish speaking residents (25 percent) versus English speaking residents (10 percent).

¢ Residents who believe that their reduced water use is temporary (18 percent) as opposed
to permanent (10 percent).

The following subgroups are more likely to increase their water usage when watering restrictions are no

longer in effect:

e Younger residents as opposed to older residents (18- 24 years of age — 59 percent versus
25 years of age and over — 24 percent).

e Residents with less education as opposed to those with more education (bachelor’s degree
or less — 28 percent versus 1 year of graduate school or more — 15 percent).

e Asian residents (48 percent) versus White residents (17 percent).

e Residents who believe that their reduced use of water is temporary (35 percent) as
opposed to permanent (23 percent).

The following groups are more likely to increase their water usage when they move to a larger home:

e Younger residents as opposed to older residents (34 years of age and under — 64 percent
versus 35 years of age and over — 47 percent).

e Asian residents (72 percent) versus White residents (45 percent).

e Residents of condominiums (67 percent) versus residents of mobile homes (44 percent)
and single family homes (43 percent).

e Renters (60 percent) versus homeowners (45 percent).

e Residents who believe that their reduced use of water is temporary (65 percent) as
opposed to permanent (47 percent).

The following subgroup is more likely to increase their water usage when agencies stop asking them to

conserve water:

e Less educated (bachelor’s degree or less — 22 percent) versus 1 year of graduate school or
more — 10 percent).

According to Chart 21, if mandatory water restrictions are lifted, over four-fifths (81 percent) of all

survey respondents (whether or not they have reduced their usage in the past year) would continue to
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comply with these restrictions, and 9 percent are unsure. The main reasons cited by respondents for
continuing to comply with water restrictions once they have been lifted are presented in Chart 22. The
dominant response is that saving and conserving water is a reasonable and proper ethic (49 percent of the
81 percent so inclined = 40 percent of all respondents. The second highest response is that residents have
learned to live with less water (24 percent of 81 percent = 19 percent of all respondents). Chart 23 shows
that there are three main reasons why residents will not continue to observe restrictions once they are
lifted. These residents indicate that they need more water for their landscape, lawn, and garden (26
percent) and they provide the rationale that if restrictions are not mandatory, then conservation must not
be necessary and they generally want to use more water (each 22 percent).

Chart 21
Continue to Observe Restrictions Even if
Lifted?

Not Sure, 9%

No , 10%

Yes, 81%
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Chart 22
Reasons for Continuing to Conserve after

Restrictions Lifted
(among 81 percent who indicated that they would continue to observe
restrictions)
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Chart 23
Reasons to Not Continue Observing

Restrictions
(among 10 percent who indicated that they will not continue)
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Chart 24 shows that nearly one-half (47 percent) of respondents think that water use restrictions should
be made permanent in San Diego County regardless of the current year’s water supply conditions; 40

percent do not think restrictions should be made permanent and 13 percent are unsure.

The following subgroups think that water use restrictions should be made permanent in San Diego County

regardless of the current years’ water supply conditions:

¢ Residents with less education as opposed to those with a higher level of education (less
than a bachelor’s degree — 54 percent versus a bachelor’s degree or more or more — 41
percent).

e Lower income residents (under $25,000 — 68 percent versus $25,000 and above — 41
percent).

o Residents who prefer to communicate in Spanish (66 percent) versus residents who prefer
English (44 percent).

Chart 24
Make Restrictions Permanent

Not Sure,

13% Yes, 47%

No, 40%

Water Conservation as a Civic Responsibility: Chart 25 shows the extent to which respondents feel
that certain activities are regarded as their civic responsibility. The chart further indicates whether these
activities are more or less of a civic responsibility than is conserving water. It is noteworthy that, among
the civic activities mentioned, the one that has the highest indication of being a civic responsibility is

recycling used materials (84 percent). Respondents accorded serving on a jury the lowest level of civic
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responsibility (61 percent). Voting in public elections, not littering or polluting, and recycling used
materials are seen as more of a civic responsibility than conserving water. Water conservation is seen as

more of a civic responsibility than serving on a jury.

The following subgroup is somewhat more inclined to feel that preventing pollution and not littering is

less of a civic responsibility than conserving water:

e English speaking residents (30 percent) versus Spanish speaking residents (15 percent).

The following subgroup is somewhat more inclined to feel that recycling used materials is more of a civic

responsibility than conserving water:

e Spanish speaking residents (65 percent) versus English speaking residents (39 percent).

Chart 25
Water Conservation as a Comparative Civic
Resposibility
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Recycled Water

SUMMARY: Support for the use of recycled water to supplement drinking and household water
supply is strong. Two-thirds of respondents believe that it is possible to further treat water used for
irrigation to make the water pure and safe for drinking. Over two-thirds of respondents either
strongly favor or somewhat favor advanced treated recycled water as an addition to the supply of
drinking water.

It is noteworthy that that over one-half of those who were originally not strongly in favor of using
recycled water for drinking purposes would find it acceptable if the water received advanced
treatment and if certain other safety measures assured. This is an increase of about 15 percent over
the approximately 35 percent who similarly changed their mind in 2004 as a result of this
additional information.

Four-fifths (80 percent) of San Diego City residents have not heard about the City of San Diego
Water Purification Demonstration Project. Among these residents, 11 percent have heard about
the Project and know that it involves recycled water for drinking and household use. When the
Project was explained to them, residents expressed strong support — over three-fourths indicating a
favorable rating.

Recycled Water for Drinking and Household Use: Chart 26 shows that two-thirds (67 percent) of

respondents believe that it is possible to further treat recycled water used for irrigation to make the water
pure and safe for drinking.

Chart 26
Possible to Further Treat Recycled Water Used for
Irrigation to Make It Pure and Safe for Drinking
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The following groups tend to believe more strongly that it is possible to further treat recycled water used

for irrigation to make water pure and safe for drinking:

¢ Residents whose landlord pays the water bill (74 percent) versus homeowners who pay
their own water bill (66 percent).

e Respondents who rent their home (75 percent) versus those who own their home (62
percent).

Chart 27 indicates that just under one-half of the respondents (47 percent) believe that drinking water
already contains recycled water. Among the 47 percent of respondents who think that drinking water
contains recycled water, three primary reasons are provided to explain why they feel this way.
Respondents hear that water is recycled from news stories (21 percent), water tastes and smells bad (19
percent), and respondents see signs, recycling plants and know that such technology is available—the
combination of which leads them to believe that it is being implemented already (14 percent) (Chart 28).

Chart 27
Believe that Drinking Water Already Contains Recycled
Water?
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The following group tends to think that drinking water already contains recycled water:

¢ Residents whose landlord pays the water bill (53 percent) versus residents who pay their
own water bill (47 percent).

Chart 28
Reasons for Belief that Drinking Water
Already Contains Recycled Water

(among 47 percent who think that drinking water contains
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Respondents were asked whether or not they would favor using advanced treated recycled water as an
addition to the supply of drinking water and that such advanced techniques include ultra-filtration, reverse
osmosis, and advanced oxidation. (Explanations of these processes were provided upon request). Chart
29 indicates that over two-thirds (68 percent) of the respondents either strongly favor (35 percent) or
somewhat favor (33 percent) advanced treated recycled water as an addition to the supply of drinking
water. It is important to note that this represents a dramatic increase in support for advanced treatment
over the 2004 survey where only 26 percent of the respondents either strongly favored or somewhat

favored advanced treated recycled water.
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Chart 29
Opinion About Using Advanced Treated Recycled

Water as an Addition to Drinking Water Supply
(scale 1 = Strongly Favor..5 = Strongly Oppose--mean = 1.99)
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The following groups differ regarding their opinion about using advanced techniques to treat recycled
water so that it can serve as an addition to the drinking water supply. The differences are expressed in
terms of mean scores that are based on a scale, where 1 = strongly favor, 2 = somewhat favor, 3 =

somewhat oppose, and 4 = strongly oppose.

e Younger residents are more in favor of advanced water recycling techniques than are
older residents (35-44 years of age — mean of 1.76 versus 65-74 — mean of 2.20).

e Asians (mean of 1.83), Latinos (mean of 1.91), and Whites (mean of 1.98) are more
inclined to favor advanced recycling techniques than are African-Americans (mean of
2.63).

Respondents, who did not already strongly favor the use of recycled water as an addition to the drinking
water supply, were asked if they would accept recycled water for drinking purposes if it were subject to

such advanced treatment and if they learned the following facts about recycled water (Charts 30 - 32).
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The percentages reflect only those customers who formerly did not strongly favor the use of recycled

water as an addition to the drinking supply but who changed their minds upon learning that:

e California drinking water standards are very strict and recycled drinking water
would exceed those standards (54 percent); This represents a substantial increase
from the results of the 2004 survey where an affirmative response of 38 percent
was recorded (Chart 30).

e Recycled drinking water is used in other U.S. communities (50 percent); again,
this represents a large (17 percent) increase over the 2004 survey result (Chart
31).

e Recycled drinking water could supply up to 10 percent of local supply (51
percent--only 30 percent were influenced by this statement in 2004--Chart 32).

Chart 30
Likelihood of Accepting Recycled Water
to Supplement Drinking Water if Respondent
Learned of Very Strict California Drinking Water
Standards

(asked of 65 percent who were somewhat or less in favor of using recycled
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Chart 31
Likelihood of Accepting Recycled Water
to Supplement Drinking Water if Respondent Learned that

Other Communites Use Recycled Water as a Supplement
(asked of 65 percent who were somewhat or less in favor of using recycled
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These findings show that over one-half of those who were originally not strongly in favor of using
recycled water for drinking purposes would find it acceptable if it received advanced treatment and if
certain other safety measures were assured. This is an increase of about 15 percent over the approximately

35 percent who changed their mind in 2004.

Table 2 shows that movement toward being more in favor of the use of recycled water for drinking water
purposes differs, as would be expected, depending upon the degree to which the respondent was initially
opposed or in favor of using recycled water for this purpose in the first place. Omitting all of those who
were strongly in favor to begin with, it can be seen that the more in favor a respondent was initially, the
easier it is for this information to sway his or her opinion. Among those who were previously somewhat
in favor of recycled water being added to the drinking water supply, 67-72 percent are influenced by this

information to be more in favor of this use of recycled water. It is striking that 34-45 percent of those
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who were formerly unsure are so moved by this added information to favor the use of recycled water for

drinking purposes.

Chart 32
Likelihood of Accepting Recycled Water to
Supplement Drinking Water if Respondent Learned
that Recycled Water Could Supply up to 10 Percent of
Local Drinking Water

(asked of 65 percent who were somewhat or less in favor of using recycled
water for drinking)
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Table 2
Shift in Opinion Using Recycled Water
(Percentages Represent Respondents Now Likely to Accept Recycled Water for Drinking Water Purposes)

Formerly Formerly Formerly | Don’t
Somewhat in | Somewhat Strongly Know/
Favor Opposed Opposed Unsure
California drinking water standards are | 72% 48% 16%0 40%
very strict and recycled drinking water
would exceed those standards
Recycled drinking water is used in other U.S. | 65% 50% 18% 34%
communities
Recycled drinking water could supply up to | 67% 38% 21% 45%
10 percent of local supply
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The following subgroup is especially influenced by the knowledge that recycled water could supply

as much as 10 percent of our local drinking water supplies:

e Residents whose landlord pays the water bill (59 percent) versus residents who pay their
own water bill (48 percent).

City of San Diego Water Purification Demonstration Project: Chart 33 shows that 80 percent of San

Diego City residents have not heard of the City of San Diego Water Purification Demonstration Project.
Among the 20 percent who have heard about this project, 11 percent know that it involves recycled water
for drinking and household purposes and 3 percent believe that the project involves recycled water for a
purpose other than household and drinking use.

Chart 33
Heard about City of San Diego
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Respondents were subsequently informed about the nature and purpose of the Water Purification
Demonstration Project.  When so informed, residents expressed substantial support for the Project.

Chart 34 shows that 77 percent of residents either strongly favor (37 percent) or somewhat favor (40
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percent) the goals of the Project. This response represents strong approval for the use of recycled water

for drinking purposes.

The following subgroups are less likely to have heard about the San Diego City Water Purification

Demonstration Project:

o Residents whose landlord pays the water bill (88 percent) versus residents who pay their
own water bill (78 percent).
e Renters (87 percent) versus homeowners (76 percent).

Chart 34
Opinion about Water Purification

Demonstration Project
(scale: 1 = Strongly Favor..4 = Strongly Oppose--mean = 1.87)
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Attitudes about the Local Agricultural Industry and Water

SUMMARY: San Diego City residents have shown substantial support for their local agricultural
community — over four-fifths feel that local farmers and agriculture are very important to the local
economy. They further feel that reduced water rates for the agricultural industry should be
maintained.

Chart 35 shows that nearly four-fifths (79 percent) of respondents feel that local farmers and agriculture
are very important to the local economy. On a scale of 1 to 5, where 1 = very important and 5 = not
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important at all, the mean importance rating is 1.37. This represents a substantial indication of the

region’s support for its agricultural community.

Chart 35
Importance of Local Farmers and Agriculture to

San Diego Economy
(scale: 1 = Very important..5 = Not at all important--mean = 1.37)
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This positive attitude toward farmers and agriculture is further corroborated in Chart 36 which shows
that 84 percent of respondents feel that reduced water prices for farmers and agriculture should be
maintained.

The following groups are more likely to think that reduced water prices for farmers should be maintained:

e Those who prefer to communicate in English are more likely to favor the maintenance of
reduced water prices for farmers than are those who prefer Spanish (English speaking —
87 percent; Spanish speaking — 72 percent).

¢ Residents of single family homes and condominiums (87 percent each) versus residents
of apartments (76 percent) and mobile homes (78 percent).

¢ Residents who own their homes (88 percent) versus those who rent their homes (81

percent).
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The following groups differ regarding how important they think farmers and agriculture are to the San
Diego economy. The differences are expressed in terms of mean scores that are based on a scale where 1

= very important to 5 = not important at all.

e Latinos (mean of 1.18) regard farmers and agriculture as being more important to the San
Diego economy than do Whites (mean of 1.47) and Asians (mean of 1.57).

o Residents with one year of graduate work or more (mean of 1.20) attach more importance
to farmers and agriculture than do those with a high school education or less (mean of

1.61).
Chart 36
Maintain Reduced Water Rates for Farmers and
Agriculture
No. 10% Not Sure, 6%

Yes , 84%
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2012 Public Opinion Poll Report

The City sub-sample of the 2012 Public Opinion Poll Report can be found on the following pages. The
appendix is not included in this document, but it can be found at
http://www.sandiego.gov/water/waterreuse/demo/links.shtml.
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Executive Summary

The San Diego County Water Authority has conducted a public opinion survey within its service area in
San Diego County in order to measure the region’s opinion regarding various water related issues. Rea &
Parker Research was selected to be the lead consultant for this 2012 Public Opinion Poll. Rea & Parker
Research also conducted surveys for the Water Authority in 2000, 2003, 2004, 2005, 2006, 2008, and
2009, and 2011. A portion of this public opinion poll, as in 2004 and 2011, was specifically geared to
residents within the City of San Diego, in particular concerning the City of San Diego Water Purification
Demonstration Project. This 2012 study has established the following as its primary objectives:

 ldentify the level of public concern about cost of water and rising rates

» Assess the tolerance for additional rate increases to support desalination

» Identify major drivers for recent reductions in water use

» Determine factors that might increase the likelihood for regional water use to
"rebound”

* Recycled water and the City of San Diego Water Purification Demonstration
Project

This continuity of survey administration greatly facilitates the tracking of responses from year-to-year,
including the consistency of wording and interviewing that adds to the statistical reliability of such
comparisons.

The purpose of this report is to present the results of the San Diego County Water Authority 2012 Public
Opinion Poll specifically for residents located within the City of San Diego.

The San Diego City portion of the survey was conducted by a random telephone sample of 400
respondents, which equates to a margin of error +/-4.9 percent @ 95 percent confidence. The sample
included 74 residents who were only cell phone users (do not use land-line telephone). All participants
were at least 18 years old and had lived in San Diego County at least one year.

Respondents are predominantly White (61 percent), with 21 percent Hispanic/Latino, 11 percent African-
American/Black, 5 percent Asian/Pacific Islander, and 2 percent American Indian/Native American and
Mixed Ethnicities. Residents earn a median household income of $57,700 per year (24 percent earning
$100,000 or more and 12 percent earning under $25,000). They have a median age of 54 years and have
lived in the County for a median of 27 years.

Among respondents, 61 percent possess a Bachelor’s Degree or more, with 12 percent having a High
School education or less. The zip codes most represented in the survey are as follows — each with 5
percent-to -6 percent of the respondents: 92104, 92105, 92110, 92115, 92116, 92117, 92128, and 92154.
Home ownership percentage is 66 percent, with a mean of 2.90 persons per household.

Survey Findings

The 2012 Public Opinion Poll focused on six essential topics. It sought to identify and analyze, in
particular,

» Identify the level of public concern about cost of water and rising rates

» Assess the confidence and trust in the regional water supply
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Evaluate progress made toward water conservation

Assess the importance of desalination to the reliability of the water supply
Evaluate progress made toward Strategic Plan objectives

Water recycling

As such, this report has been divided into seven sections, as follows:

Opinions about Local Issues

Relative Value of Water and Other Utilities

Water Reliability and Plans to Diversify Water Sources

Seawater Desalination

Attitudes about Water Conservation

Opinions about the Use of Recycled Water (including attitudes about the City of
San Diego Water Purification Demonstration Project)

Water Rates

Opinions about Local Issues

Residents identified the most important issues in San Diego County as the
Economy and Jobs (36 percent), Financial Problems in Government including
high taxes (19 percent), the Quality and Cost of Education (10 percent) followed
by Water Supply Quality and Cost (9 percent) and Infrastructure (5 percent). The
high level of concern regarding the condition of the economy was also found in
the 2011 survey. The top two issues are not surprising since, during the past few
years, there has been considerable, sustained attention devoted to the fiscal stress
of local and state governments as well as the problems in the economy as a
whole.

One third of respondents (33 percent) are aware that the San Diego County Water
Authority has filed a lawsuit alleging that the Metropolitan Water District is
overcharging San Diego County ratepayers for the cost of transporting imported
water to San Diego.

Relative Value of Water and Other Utilities

Water is seen as a good value for the amount of money paid compared to other
utilities; however, water has fallen relative to gas and electric as a good value
since 2011.

When asked to indicate the best value among utilities, 37 percent indicate that
gas and electric is the best value and 16 percent rank water as such.

Among all respondents, when first, second and third choices are weighted, 29
percent view gas and electric as the best value among utilities, with water second
at 17 percent.
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Water Reliability and Plans to Diversify Water Sources

Water Reliability

Among residents of the City of San Diego, nearly four-fifths find that the current
supply of water is either very reliable (37 percent) or somewhat reliable (42
percent) and can be consistently relied upon to meet the region’s needs. This
positive attitude toward water supply reliability is highly consistent with the
results of the 2011 survey. Both the 2011 and 2012 survey years represent a
clear enhancement in the perception of water supply reliability from the results of
the 2004 survey.

However, respondents are expressing a decreasing level of confidence in how
they perceive the trend in the water supply (improving, worsening, or staying the
same). Just over one-tenth (13 percent) of residents feel that water supply
reliability is improving — a decrease of 11 percent from the 24 percent level
recorded in 2011, and 27 percent see the supply as worsening—a 5 percent
increase over 2011.

Nearly three-fifths of respondents (59 percent) have trust in the ability of local
water agencies to provide clean, safe, water for their customers.

Almost one-third (32 percent) of respondents have either a great deal of trust (7
percent) or a good amount of trust (25 percent) in the ability of local water
agencies to obtain water at reasonable prices.

Nearly one-half of the respondents (49 percent) are aware of efforts by the San
Diego County Water Authority to make the water supply more reliable.
Respondents identified the following efforts as particularly noteworthy in this
regard: water transfers and water importation from the Colorado River and the
Imperial Valley (19 percent), improvement of the infrastructure (17 percent), and
seawater/ocean water desalination (11 percent).

The most critical things that can be done to ensure a safe and reliable water
supply for San Diego County residents and businesses are to improve the quality
of the water (19 percent), pursue seawater desalination (13 percent) and improve
infrastructure (10 percent).

Diversification Plan

Over one third of respondents indicate that the most important part of the Water
Authority’s Diversification Plan is seawater desalination (34 percent) followed
by recycled water (21 percent), and the development of local reservoirs (18
percent). Seawater desalination continues to be regarded as the most important
component of the Diversification Plan in the view of the respondents. Recycling
has declined since 2011 in its importance as a component of the Diversification
Plan. Local reservoirs have gained substantial ground.

Three-fifths (60 percent) of residents are in support of the San Diego County
Water Authority’s Diversification Plan with ratings of strongly agree (40 percent)
and agree (20 percent). This represents a decline in support of the Diversification
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Plan from the results of the 2011 survey where 80 percent either strongly agreed
or agreed that the Diversification Plan would improve water supply reliability.

Seawater Desalination

Over four-fifths (82 percent) of respondents feel that seawater desalination is
important to the reliability of the water supply (53 percent -- very important and
29 percent -- somewhat important).

Respondents are most favorably influenced toward desalination by the following
message: “Desalinated water is a drought-proof local supply of water,” which is
followed very closely by “Desalinated water reduces the San Diego region’s
dependence on supplies from the Metropolitan Water District” and by
“Desalination will reduce the region’s demand for supplies of imported water
from Northern California and the Colorado River.” The least influential message
is as follows: “Desalinated water is competitive with the cost of developing
other new sources of water supplies.”

Nearly two-thirds (66 percent) expressed a willingness to pay something more
per month to add seawater desalination to the water supply. Among this 66
percent, 57 percent indicated that they would pay $5 or more additionally per
month.

Among those who indicated a precise amount, the average (mean) additional
amount they are willing to pay is $13 per month.

Attitudes about Water Conservation

Water Use in Past Year

Water conservation is a significant component in San Diego County’s water
supply plans. Over one-fourth of respondents (26 percent) indicated that their
household water usage has decreased over the past year. This represents a
decline of 2 percent among those who indicated that they decreased their water
usage in 2011 (28 percent). This decline is offset, however, by a 4 percent
decline in those indicating that their usage had increased.

Among those who indicated that their household water usage has declined, nearly
one-half (48 percent) feel that reducing water usage is the “right thing to do.” In
2011, a somewhat smaller (but still substantial) percentage was motivated to
reduce water usage because it is the “right thing to do” (31 percent).

Over one-fourth (27 percent) were motivated to reduce water usage because they
are watching their budget and this represents a slight decline since 2011 when 35
percent were so motivated by budgetary concerns to reduce their water usage.
The vast majority—almost 90 percent—indicated that their reduced water usage
is permanent and this is consistent with the 2011 finding.
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Water Use in the Future

It is most encouraging that when water agencies no longer take an active role in
restricting water use, respondents who have reduced their water usage during the
past year indicate that they are not likely to increase their water use to a great
extent (22 percent would increase). When the economy rebounds, only 18
percent anticipate increasing their water usage.

On the other hand, a less cool and less wet year would lead to nearly three-fifths
(57 percent) of those who have reduced their water use during the past year
returning to higher usage. These views about higher water in the future parallel
the views of the 2011 survey respondents.

Water Conservation as a Civic Responsibility

Virtually all of the respondents (95 percent) think that it is their civic
responsibility to use water as efficiently as possible.

In the current survey period as well as in 2011, respondents regard water
conservation as a greater civic responsibility than serving on a jury. For voting in
public elections and not littering/not polluting, water conservation is seen as less
of a civic responsibility. Water conservation and recycling used materials are
closer to equality as civic responsibilities.

Opinions about Recycled Water

Over 7 in 10 respondents (71 percent) believe that it is possible to further treat
recycled water previously used for irrigation to make the water pure and safe for
drinking. This represents a slight increase over the 2011 survey finding where
two-thirds (67 percent) felt that it is possible to further treat recycled water for
drinking purposes.

Nearly three fifths of the respondents (56 percent) believe that drinking water
already contains recycled water. This reflects a clear upward movement in the
percentage of those who hold this belief — 47 percent in 2011.

Three primary reasons are provided to explain why respondents feel that drinking
water already contains recycled water. Respondents feel they hear that water is
recycled from news stories (19 percent), they “just know it” (includes hunches
and common sense) (17 percent), and water tastes and smells bad (16 percent).
In 2011, hearing about recycled water from news stories was also the most
dominant reason (21 percent). The reason “just know it” increased in importance
by 7 percent from the 10 percent reported in 2011.

Nearly three-fourths (73 percent) of the respondents either strongly favor (36
percent) or somewhat favor (37 percent) advanced treated recycled water as an
addition to the supply of drinking water. This represents an increase in support
for advanced treatment over the 2011 survey where 68 percent of the respondents
either strongly favored or somewhat favored advanced treated recycled water.
Interest in using such advanced techniques has increased substantially since
2004.
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Water Rates

Among the 20 percent who have heard about the Water Purification
Demonstration Project, 6 percent know that it involves recycled water for
drinking and household purposes — a decline of 5 percent from the 11 percent
who correctly identified the purpose of the project in 2011. When respondents
were informed about the Project, they expressed substantial support for the
Project — over three-fourths either strongly favoring the project or somewhat
favoring it. This level of support parallels the support indicated in the 2011
survey.

Over two-fifths (45 percent) of respondents feel that the cost of water is too
expensive and another 54 percent feel that the cost is fair and reasonable. This
represents a decline from the 2011 survey period among those who feel the cost
of water is too expensive -- in 2011, 52 percent indicated water was too
expensive. This result points to a trend toward an enhanced understanding of and
tolerance for the cost of water.

The dominant causes that residents indicate for increases in water rates are more
water being consumed by customers (20 percent) and less rain in San Diego (18
percent)—both of which are not correct.

Three-fifths of respondents (60 percent) feel that increases in water rates are
necessary to maintain reliability of the water supply while well over one-third of
the respondents (36 percent) feel that increased water rates are not necessary and
should be stopped. This reaffirms the shift from the 2011 survey results toward
an understanding of and a tolerance for water rate increases. In the 2011 survey,
there was a near equal split in opinion about the necessity of water rate increases
to pay for projects designed to improve water supply reliability.

Despite their seeming understanding of increasing water rates, almost two-thirds
(65 percent) indicate that they very concerned (41 percent) or somewhat
concerned (24 percent) about the prospect of continued increases in water rates.
This level of concern is consistent with the results of the 2011 survey where 61
percent were either very concerned or somewhat concerned about continued
increases in water rates.
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Introduction and Methodology

The San Diego County Water Authority has, over the years, conducted a public opinion survey within its
service area in San Diego County in order to measure public opinion regarding water issues. Rea &
Parker Research was selected to be the lead consultant for this 2012 Public Opinion Poll. Rea & Parker
Research, in association with Flagship Research, also conducted public opinion polls for the Water
Authority in 2000, 2003, 2004, 2005, 2006, 2009, and 2011 and two water conservation surveys in 2008
to test the effectiveness of conservation messages. This continuity of survey administration greatly
facilitates the tracking of responses from year-to-year, including the consistency of wording and

interviewing that adds to the statistical reliability of such comparisons.

The City of San Diego requested that the sample include about 400 respondents specifically residing
within the boundaries of the City. It was also requested by the City of San Diego that specific questions
pertaining only to City residents be included in the survey. These same questions were specifically
directed at issues pertaining to the City of San Diego Water Purification Demonstration Project. This
same process of additional questions for the City of San Diego sub-sample was followed in 2004 and in
2011. Accordingly, Rea & Parker Research has compared 2004 and 2011 survey data with the results of

the current survey where questions were the same or nearly the same.

The purpose of this report is to present the results of the San Diego County Water Authority 2012 Public

Opinion Poll for respondents located within the City of San Diego.
The primary objectives of the 2012 research are as follows:

» Identify the level of public concern about cost of water and rising rates

Assess the confidence and trust in the regional water supply

» Evaluate progress made toward water conservation

Assess the importance of desalination to the reliability of the water supply
Evaluate progress made toward Strategic Plan objectives

Identify knowledge and opinions about the Water Purification Demonstration
Project (City sub-sample only)

As such, this report has been divided into seven essential information components as follows:

» Opinions about Local Issues

» Relative Value of Water and Other Utilities

»  Water Reliability and Plans to Diversify Water Sources
e Seawater Desalination
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» Attitudes about Water Conservation
» Opinions about the Use of Recycled Water (including attitudes about the City
of San Diego Water Purification Demonstration Project)

* Water Rates
Sample
The 2012 Public Opinion Poll was conducted between July 9 and July 25, 2012, including a random
telephone sample of 400 respondents located within the City of San Diego. The random sample was
selected by random digit dialing from the zip codes contained within the City of San Diego. This sample
yields a margin of error of +/- 4.9 percent @ 95 percent confidence. The sample includes 74 residents
who are only cell phone users (do not use land-line telephone). All participants were at least 18 years old
and had lived in San Diego County at least one year. It is important to note that the sample of 400 is a

subset of the larger sample of 816 representing the entire San Diego Water Authority service area.

The margin of error for this survey represents the widest interval that occurs when the survey question
represents an approximate 50%-50% proportion of the sample. When it is not 50 percent-50 percent, the
interval is somewhat smaller. For example, in the survey findings that follow, 49 percent of respondent
households indicate that they are aware of efforts by the San Diego County Water Authority to make the
supply of water even more reliable. This means that there is a 95 percent chance that the true proportion
of the total population of the Water Authority’s service area who have this awareness is between 44.1

percent and 53.9 percent (49 percent +/- 4.9 percent).

Survey Instrument

The survey instrument contained 41 questions, including 69 individual survey items (variables). The
survey instrument was administered in both English and Spanish. A copy of the survey is attached in the

Appendix. A total of 18 respondents (4.5 percent) elected to respond in Spanish

Respondent Characteristics

Table 1 presents certain demographic characteristics of the survey respondents and also provides the
2011 characteristics for comparative purposes. In 2012, respondents are predominantly White (61
percent), with 21 percent Hispanic/Latino, 11 percent African-American/Black, 5 percent Asian/Pacific

Islander, and 2 percent American Indian/Native American and Mixed Ethnicities. Residents earn a
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median household income of $57,700 per year (24 percent earning $100,000 or more and 12 percent
earning under $25,000). They have a median age of 54 years and have lived in the County for a median
of 27 years.  Among respondents, 61 percent possess a Bachelor’s Degree or more, with 12 percent
having a High School education or less. The zip codes most represented in the survey are as follows —

each with 5.0-6.0 percent of the respondents: 92104, 92105, 92110, 92115, 92116, 92117, 92128, and
92154,

Table 1
City of San Diego Survey Respondent Demographics
Demographic Characteristic 2012 2011
Gender

Male 57% 45%
Female 43% 55%

Median Age (Years) 54 48

Median Number of Years Lived in Community 27 22

Highest Grade/Level of School Completed
High School or Less 12% 27%
Some College 271% 28%
Bachelor's Degree 36% 28%
Some Graduate School 25% 17%
Ethnicity

White 61% 53%
Latino/Hispanic 21% 28%
African-American/Black 11% 8%
Asian/Pacific Islander 5% 7%

Native American/Mixed 2% 4%

Median Household Income $57,700 $52,200
Home Ownership Percentage 66% 62%
Type of Housing

Single Family Detached 69% 60%
Condominium 15% 18%
Apartment 15% 20%
Mobile Home 1% 2%
Mean Number of Persons per Household 2.90 3.02
Pay Own Water Bill 68% 72%

The home ownership percentage is 66 percent, with a mean of 2.90 persons per household. Among
White and Asian respondents, 74 percent are homeowners. This is consistent with the 2011

homeownership rate for Whites and Asians of 72 percent. Black/African-American homeowners have
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increased from 45 percent in 2011 to 54 percent in the current survey and the homeownership rate for

Hispanics/Latinos has also increased to 54 percent from their 2011 homeownership rate of 40 percent.

Other differences between the current 2012 survey respondents and the respondents from previous years

are as follows:

e The 2012 survey respondents have completed more higher education than respondents in 2011.

e The 2012 respondents are more represented by Whites and less represented by
Hispanics/Latinos than the respondents in the 2011 survey.

e The percentage of homeowners (70 percent) is higher than in 2011, as is the percentage of
single-family residence dwellers.

e Respondents in 2012 are somewhat older in 2012 than they were in 2011 (2012 median of 54
years of age versus 2011 median of 48 years of age) and have resided in County for a longer
term (27 years in 2012 versus 22 years in 2011).

e A smaller percentage of respondents pay their own water bills in 2012 than in 2011.

Survey Findings
Each section of the report will begin with a very brief abstract, or summary of highlights within the
ensuing section, in order to orient the reader to what is to follow. Charts have been prepared for each
section that depict the survey results for the 2012 survey and for the 2011 and 2004 surveys where
guestions are repeated and results can be directly compared. Each section will include a discussion of the
survey periods. Detailed statistical frequency distributions and a full listing of verbatim open-ended

responses are contained in the Appendix along with the survey instrument for reference.

Lastly, subgroup analyses for different age groups, various levels of education, gender, home
ownership/rental status, household size, residential tenure in the community, different income categories,
cell phone only/land line users, and water bill payers/non-payers and ethnicity of residents of the City will
be presented in a succinct, bulleted format when statistical significance and relevance warrants such

treatment.

Opinions about Local Issues

SUMMARY: Residents identified the most important issues is San Diego County as the Economy
and Jobs, Financial Problems in Government including high taxes, and the Quality and Cost of
Education. The high level of concern regarding the condition of the economy was also found in the
2011 survey. The first two ranked issues are not surprising since, during the past few years, there
has been considerable, sustained attention devoted to the fiscal stress of local and state governments
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as well as the economy as a whole. The concern for the quality and cost of education as well as the
quality and supply of water are similar in 2012 and 2011.

One-third of respondents are aware that the San Diego County Water Authority has filed a lawsuit
alleging that the Metropolitan Water District is overcharging San Diego County ratepayers for the
cost of transporting water to San Diego.

Chart 1 shows that the most important current issues identified by residents of the City of San Diego are
the Economy and Jobs (36 percent), Financial/Political Problems in Government including high taxes (19
percent), and the Quality and Cost of Education (10 percent), followed by the Quality and Cost of Water
(9 percent) and Infrastructure (5 percent). The high level of concern regarding the condition of the
economy, found in the 2011 survey, is repeated in the current survey. Respondents report that
governmental financial problems also remain at the high level of concern found in the 2011 survey
results. In fact, this concern for the general economy and fiscal problems in government has increased to
some extent in the current survey. This is not surprising since, during the past few years, there has been
considerable attention devoted to the fiscal stress of local and state governments as well as problems in
the economy as a whole. The concern for the quality and cost of education as well as the cost, quality

and supply of water are similar in 2012 and 2011.

In 2004, respondents indicated that the most important issues were housing affordability (21 percent)
traffic (13 percent), and growth and development (10 percent). Other responses that did not receive
enough mention to merit an individual listing in the chart can be viewed in the Appendix, where the full

listing of responses is displayed.

Respondents were asked whether they are aware that the San Diego County Water Authority has filed a
lawsuit against the Metropolitan Water District of Southern California for overcharging San Diego
County taxpayers for the cost of transporting imported water to San Diego. Chart 2 shows one-third of

City respondents (33 percent) are aware of this lawsuit.

The following groups are more likely to be aware that the San Diego County Water Authority has filed a
lawsuit alleging that the Metropolitan Water District is overcharging San Diego County ratepayers for the

cost of transporting imported water:

o Males (39 percent) versus females (26 percent).
e Residents who pay their own water bill (37 percent) as opposed to those whose water bill is paid
by someone else such as a landlord (26 percent).
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o Homeowners (39 percent) versus renters (24 percent).
e Asians (47 percent) and Whites (37 percent) versus Blacks/African-Americans (27 percent) and
Hispanics/Latinos (21 percent).
o Residents who are 65 years of age and over (54 percent) versus residents who are 44 years of age
and under (18 percent).
e Longer term residents of the County (45 or more years — 49 percent versus 20 years or less — 23
percent).
Chart 1
Most Important Issue Facing Residents of San Diego County
= 2012 2011
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Chart 2
Aware of San Diego County Water Authority Lawsuit Alleging
that Metropolitan Water District of Southern California is
Overcharging San Diego County Ratepayers for the Cost of
Transporting Water to San Diego?

Yes, 33%

No, 67%

Relative Value of Water and Other Utilities

Summary: Water is seen as a relatively good value for the amount of money paid in comparison to
other utilities, such as gas and electric service and phone service. However, water has fallen
relative to gas and electric as a good value since 2011. When asked to indicate the best value among
utilities, 37 percent indicate that gas and electric is the best value and 16 percent rank water as
such. Among all respondents, when the data are weighted for the utilities of first choice, second
choice, and third choice, 29 percent view gas and electric service as the best value, followed by
water at 17 percent.

Residents were asked their opinion regarding the utility that provides them with the best value for the
money paid. Chart 3 shows the survey results for all City of San Diego respondents. Water is seen as a
relatively good value for the amount of money paid in comparison to other utilities, including gas and
electric service, phone service, and Internet access, among others. When asked to indicate the best value
among utilities, 37 percent indicate that gas and electric is the best value and 16 percent rank water as

such. Among all respondents, when the data are weighted for the utilities of first choice, second choice,
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and third choice, 29 percent view gas and electric service as the best value, followed by water at 17
percent. In 2011, respondents also considered gas and electric as the best relative value (30 percent);
however, it is noteworthy that the relative value of water fell by 4 percent (from 21 percent in 2011 to 17
percent in 2012).

Chart 3

Best Value Among Utilities
(All Respondents---Weighted 3 for best value--2 for second best value and 1 for
third best value)
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Chart 4 shows how certain respondents view the relative value of utilities by including only those who
pay their own water bill. This exclusion attempts to control for those who do not pay their own water
bills (thereby causing their assessment of value to be less relevant than those who do pay their own bills).
As a result of this screen, the relative value of gas and electric decreases by 1 percent (from 29 percent to
28 percent) and the relative value of water increases by 1 percent (from 17 percent to 18 percent). It
should be noted that trash collection is not included in the analysis because residents of the City of San

Diego do not pay directly for trash collection.
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e Those who pay their own water bill (18 percent) tend to choose water as the best value among
various utilities more so than do those whose water bills are paid by their landlord or
homeowners’ association, for example (12 percent).

Chart 4

Best Value Among Utilities
(Water Bill Payers Only: Weighted 3 for best value--2 for second best value and
1 for third best value)
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Water Reliability and Plans to Diversify Water Sources

SUMMARY: Among City of San Diego residents, more than three-fourths find that the current
supply of water is either very reliable or somewhat reliable and can be consistently relied upon to
meet the region’s needs. This positive attitude toward water supply reliability is highly consistent
with the results of the 2011 survey. Both the 2011 and 2012 survey years represent a clear increase
in the perception of water supply reliability from the results of the 2004 survey. However,
respondents are expressing a decreasing level of confidence in how they perceive the trend in the
water supply.
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Nearly three-fifths of respondents have trust in the ability of local water agencies to provide clean,
safe, water for their customers. Almost one-third of respondents have either a great deal of trust or
a good amount of trust in the ability of local water agencies to obtain water at reasonable prices.

Respondents identified the following efforts as particularly noteworthy on the part of the Water
Authority in ensuring a safe and reliable water supply: water transfers and water importation from
the Colorado River and the Imperial Valley, improved infrastructure, and seawater/ocean water
desalination. One third of respondents indicate that the most important part of the Water
Authority’s Diversification Plan is seawater desalination followed by recycled water and the
development of local reservoirs. Three-fifths of residents are in support of the San Diego County
Water Authority’s Diversification Plan. This represents a decline in support of the Diversification
Plan from the results of the 2011 survey.

Water Reliability: Respondents tend to drink bottled water more frequently than they do tap water.

More than seven in ten respondents (71 percent) either drink bottled water often or sometimes. By

contrast, less than three-fifths (58 percent) drink tap water often or sometimes (Chart 5).

Chart 5
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The following groups are more likely to drink bottled water often than are complementary groups:

¢ Residents with less education (less than a bachelor’s degree — 57 percent versus bachelor’s degree
or more education — 42 percent).

o Blacks/African-Americans (68 percent) and Hispanics/Latinos (60 percent) versus Whites (40
percent).

e Larger households (3 or more persons — 52 percent versus households of 1-2 persons — 43
percent).

The following groups are more likely to drink tap water often than are complementary groups:

o Males (54 percent) versus females (39 percent).
Homeowners (53 percent) versus renters (37 percent).

e In terms of ethnicity, Whites (56 percent) versus Hispanics/Latinos (38 percent),
Blacks/African/Americans (32 percent), and Asians (26 percent).

Chart 6 demonstrates that there is confidence in the water supply to meet the region’s needs while Chart
7 shows that a relatively small percentage of the population feels that this reliability is improving. Chart
6 shows that among residents of the City of San Diego, nearly four fifths (79 percent) find that the current
supply of water is either very reliable (37 percent) or somewhat reliable (42 percent) and can be
consistently depended upon to meet the region’s needs. Under one-fifth (17 percent) find the water
supply to be very or somewhat unreliable. This positive attitude toward water supply reliability is highly
consistent with the results of the 2011 survey. In both the current survey and in the 2011 survey,
confidence in the reliability of the water supply is higher than reported in the 2004 survey where 66

percent perceived the water supply to be either very or somewhat reliable.

e Younger and middle-aged residents (18-54 years of age) think that the water supply is very
reliable (45 percent) more so than do older residents (55 years of age and older—30 percent).

Chart 7 demonstrates that respondents are expressing a decreasing level of confidence in the perceived
reliability of the water supply — whether the supply is improving, worsening, or staying the same. Just
over one-tenth (13 percent) of City residents feel that the trend in water supply reliability is improving — a
decrease of 11 percent from the 24 percent level recorded in 2011. There is also a small increase among
those who feel that the trend in the reliability of the water supply is worsening (22 percent in 2011 to 27
percent in 2012).
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Chart 6
Perceived Reliability of San Diego County Water Supply
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The following groups of respondents are more likely to think that the reliability of the County’s water
supply is worsening than do their complementary groups:

Those who pay their own water bill (34 percent) versus those who do not (15 percent).

o Homeowners (33 percent) versus renters (20 percent).
Long-term residents of more than 20 years (34 percent) see a worsening supply more so than do
those who have resided in the County for 20 years or less (19 percent).

Chart 8 shows that nearly three-fifths of City respondents (59 percent) have a substantial amount of trust
in the ability of local water agencies to provide clean, safe, water for its customers (20 percent a great

deal of trust and 39 percent a good amount of trust). Only 12 percent expressed a lack of trust — not much

trust (7 percent) and no trust at all (5 percent).

Regarding trusting local water agencies to deliver clean, safe water to their customers, the following
groups indicate a good or great deal of trust in contrast to their counterparts:

e High income residents ($150,000 and more) —83 percent versus those earning less than
$150,000—58 percent.

e Those who characterize their consumption of regular tap water as “often” (69 percent) indicate a
good or great deal of trust in contrast to those who never use it (40 percent).

Chart 8
Public's Trust in Ability of Water Agencies to Provide Clean,
Safe Water
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Chart 9 indicates that 32 percent of respondents have either a great deal of trust (7 percent) or a good

amount of trust (25 percent) in the ability of local water agencies to obtain water at reasonable prices.

About one-third (32 percent) lack trust in the ability of local water agencies to provide water at reasonable

prices — not much trust (20 percent) and no trust at all (12 percent).

Trust in local water agencies to provide clean, safe water at reasonable prices also shows interesting
differences among these groups of respondents:

Asians (53 percent) show a great or good deal more trust that water prices will be reasonable
than do Hispanics/Latinos (22 percent), Whites (31 percent) or Blacks/African-Americans (35
percent).
Those who do not pay their own bills have a good or great deal of trust that water prices will be
reasonable (42 percent) more so than do those who are responsible for making these payments
(27 percent).
Renters indicate a good or great deal of trust (35 percent) more so than do homeowners (29
percent).
Younger residents indicate a good or great deal of trust (age 18-44 -- 44 percent) more so than
do those residents 45 years of age or older (24 percent).
0 Using means, the mean age of residents with a great or good deal of trust in the
reasonableness of prices is 46.6 years of age in contrast to those with not much or no
trust at all (mean = 56.5 years of age)

Chart 9
Trust in Local Water Agencies to Provide Water at Reasonable
Price
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Nearly one-half of the respondents (49 percent) are aware of efforts by the San Diego County Water
Authority to make the water supply more reliable (Chart 10).

e Frequent tap water consumers (often use = 58 percent) tend to be aware of efforts by the San
Diego County Water Authority to make the water supply more reliable more so than those who
sometimes, rarely or never drink tap water (40 percent).

Chart 10
Aware of Efforts by San Diego County Water Authority to Make
Water Supply More Reliable

No
51%

Respondents, who indicated their awareness of such efforts, were asked to identify one of these efforts.
Nearly one-fifth (19 percent) mentioned water transfer and water importation from the Colorado River
and the Imperial Valley, another 17 percent mentioned improvement of infrastructure, and 11 percent
indicated seawater/ocean water desalination. Other efforts mentioned by the respondents are public
education, ensuring an adequate supply of water, recycled water, and mandatory conservation (each 8

percent) (Chart 11).
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When asked which one thing the respondents were aware of, differences among groups again were in
evidence.

Men indicated desalination (14 percent) more so than did women (6 percent).

Men also named water transfers from the Colorado River (21 percent), infrastructure (19 percent)
reservoirs (9 percent), and the MWD lawsuit (8 percent) more so than did women (14 percent, 12
percent, 1 percent and 4 percent, respectively)

Women, on the other hand, listed public education (15 percent), mandatory conservation (14
percent) and voluntary conservation (10 percent) more so than did men (5 percent, 6 percent and
1 percent, respectively).
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o Homeowners indicated water transfers (22 percent), infrastructure (19 percent), the MWD lawsuit
(10 percent) and reservoirs (8 percent) more so than did renters (11 percent, 13 percent, O percent
and 4 percent, respectively).

o Renters listed mandatory conservation (15 percent), recycling (13 percent), and voluntary
conservation (7 percent) more than did homeowners (5 percent, 6 percent, and 3 percent,
respectively).

e There were a substantial number of differences by ethnicity as follows:

0 Whites were highest among ethnic groups in mentioning water transfers (22
percent) and the MWD lawsuit (10 percent).

0 Blacks/African-Americans were highest for mandatory conservation (25 percent),
public education (25 percent) and recycling (17 percent).

0 Hispanics/Latinos were highest for infrastructure (25 percent).

0 Asians were highest for desalination (29 percent) and reservoirs (14 percent).

e Larger households of 5 or more persons mentioned water transfers (39 percent), voluntary
conservation (22 percent), mandatory conservation (17 percent), and public education (17
percent) more so than did households with 4 or fewer residents.

e Smaller households of 3 or less mentioned desalination (16 percent), recycled water (12 percent)
and the MWD lawsuit (8 percent).

When respondents were asked what they think is the most critical thing that can be done to ensure a safe
and reliable water supply for San Diego County residents and businesses, 19 percent indicated that the
Water Authority could improve the quality of the water. This response was followed by seawater
desalination (13 percent) and infrastructure improvement (10 percent). Since the 2011 survey, water
quality and infrastructure issues have increased in importance as critical measures to ensure a safe and
reliable water supply. Conservation (both mandatory and voluntary combined) has declined in importance
to 13 percent — a decline of 11 percent since the 2011survey. The 2012 results represent a return to the
2004 level when only 15 percent of City respondents regarded conservation as important to safeguard the
water supply. Recycled water has lost ground as a critical issue during the current survey period, falling
to 7 percent from the 2011 high of 22 percent. Desalinated water remains steady as a critical issue in all
three survey periods — 2012, 2011, and 2004 (Chart 12).

e Those who never drink regular tap water think that improving water quality is the most critical
thing that the Water Authority can do (33 percent for those who never drink tap water versus 14
percent for those who drink tap water rarely, sometimes or often).

Diversification Plan: Over one third of respondents indicate that the most important part of the Water

Authority’s Diversification Plan is seawater desalination (34 percent) followed by recycled water (21
percent), and the development of local reservoirs (18 percent). Seawater desalination remains the most

important component of the Diversification Plan in the view of the respondents. In fact, those who
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support desalination increased by 9 percent since 2011 when 25 percent felt that desalination was the
most important component of the Diversification Plan. Respondents indicate that recycled water has a
declining level of importance as a component of the Diversification plan (28 percent in 2011 versus 21
percent in 2012). Local reservoirs have gained substantial ground increasing from 11 percent in 2011 —a

7 percent gain over the current survey results (Chart 13).

Chart 12
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Chart 13
Most Important Component of Diversification Plan
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Differences exist among groups pertaining to the most important components of the Water Authority’s
Diversification Plan.

e Households of 4 or more persons are stronger in their indicated importance of expanding local
reservoirs (25 percent) and water transfers (11 percent) versus households of 3 or less (15
percent and 8 percent, respectively).

e Smaller households of 3 or less consider recycled water (21 percent) and conservation (12
percent) to be more important than do larger households (16 percent and 9 percent)

Chart 14 shows that three-fifths (60 percent) of residents are in support of the San Diego County Water
Authority’s Diversification Plan with ratings of strongly agree (40 percent) and agree (20 percent). This
represents substantial decline in support of the Diversification Plan from the results of the 2011 survey
where 80 percent either strongly agreed or agreed that the Diversification Plan would improve water
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supply reliability. The mean rating of 2.22 (based on a scale of 1 to 5, where 1 = strongly agree and 5 =

strongly disagree) confirms this declining level of support from the 2011 finding where the mean rating
was 1.66.

60%

50%

40%

30%

20%

10%
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Chart 14
Opinion of Using Multiple Water Sources and

Programs/Diversification
Scale: 1 = Agree Strongly----5 = Disagree Strongly
Means: 2012 = 2.22--------- 2011 = 1.66

m 2012 2011

40%

Agree Strongly Agree Neither Agree Disagree Disagree
nor Disagree Strongly

Significant differences among groups regarding agreement or disagreement with the Diversification Plan
are as follows:

One the 1-5 scale, there is greater agreement among more educated residents (mean of 2.06 for
those with one year or more of graduate school) versus among those with a high school diploma
or less (2.72).

Income is lower by approximately $30,000 among those who disagree strongly with the
Diversification Plan compared to all other agreement or disagreement categories.
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Seawater Desalination

SUMMARY: Over four-fifths of respondents feel that seawater desalination is important to the
reliability of the region’s water supply. Respondents are most favorably influenced toward
desalination by the following message: “Desalinated water is a drought-proof local supply of
water.” The least influential message is as follows: “Desalinated water is competitive with the cost
of developing other new sources of water supplies.”

Nearly two-thirds expressed a willingness to pay something more per month to add seawater
desalination to the water supply—almost three-fifths indicating $5 or more. In 2011, less than half
indicated a willingness to pay $5 for a more general benefit of increased water supply reliability.
Among those who indicated a precise amount, the mean additional amount they are willing to pay is
$13 per month and the median amount is $10.

Chart 15 demonstrates that over four-fifths (82 percent) of respondents feel that seawater desalination is

important to the reliability of the Water Supply (53 percent -- very important and 29 percent -- somewhat

important).
Chart 15
Importance of Seawater Desalination to Reliability of Water
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e Males think that desalination is more important than do females--59 percent of men think that
desalination is very important in contrast to 44 percent of women.

Five statements were read to the respondents regarding desalination. After each statement, respondents
were asked how influenced they were by these statements. The response was based on a scale of 1 to 5,
with 1 being very favorably influenced toward desalination and 5 being not favorably influenced at all.
The most influential statements were “Desalinated water is a drought-proof local supply of water” (mean
of 1.95), “Desalinated water reduces the San Diego region’s dependence on supplies from the
Metropolitan Water District” (mean of 1.99), and “Desalination will reduce the region’s demand for
supplies of imported water from Northern California and the Colorado River” (mean of 2.05). The least
influential statement is “Desalinated water is competitive with the cost of developing other new sources
of water supplies” (mean of 2.55). In all statements except the least influential one, about two-thirds of
respondents (range of 67 to 69 percent) indicated that they were either very influenced or somewhat
influenced by the statement. In the least influential statement, only 46 percent were either very influenced

or somewhat influenced (Chart 16).

In testing these messages about desalination, a number of differences among the groups became evident:

e Men are more favorably influenced by the messages about desalination being drought-proof (61
percent very favorably influenced versus 43 percent for women). Men are also more favorably
influenced by the message about desalination reducing the region’s dependence on imported
water (53 percent very favorably influenced for men versus 42 percent for women) and by the
message about desalination reducing dependence upon MWD (55 percent for men versus 43
percent for women).

e Spanish language survey respondents are very or somewhat favorably influenced by the message
about the cost of desalination (80 percent) more so than are those who took the survey in English
(50 percent).

e Interestingly, cost registers more strongly with those who do not pay for their own water usage
(63 percent very or somewhat favorably influenced) versus those who do pay their own bill (46
percent).

e The message about desalination reducing the dependence on MWD carries more weight with
those residents who use only their cell phones (74 percent very or somewhat favorably
influenced) versus those who use land line telephones at least some of the time (64 percent).
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Chart 16
Percentage of Residents Who Are Very or Somewhat Favorably

Influenced by Statements Regarding Carlsbad Desalination Plant
Scale: 1 = Very Favorably Influenced---5 = Not Favorably Influenced at All
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Chart 17 shows that nearly two-thirds (66 percent) expressed a willingness to pay something more per
month to add seawater desalination to the water supply. Nearly three-fifths (57 percent) are willing to pay
an additional $5 or more per month. Among those who indicated a precise amount, the mean additional
amount they are willing to pay is $13 per month and the median amount is $10.
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Significant differences among groups regarding willingness to pay an additional amount for desalination
are as follows:

e Whites are willing to pay an additional mean amount of $15 per month and Hispanics/Latinos and
Asians are both willing to pay $10.

e Single person households are willing to pay $9 per month and 3 or more person households are
willing to pay $12, but 2-person households expressed a willingness to pay $17 per month.

Chart 17
Willingness to Pay Additional Amount Per Month to Add

Seawater Desalination to Water Supply
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Attitudes about Water Conservation

SUMMARY: Water conservation is a significant component in San Diego County’s water supply
plans. One-fourth of respondents indicated that their household water usage has decreased over
the past year. This represents a small decline from those who indicated that they decreased their
water usage in 2011 but is offset by a similar decline among those whose use has increased. Among
those who indicated that their household water usage has declined, nearly one-half did so because
they feel that reducing water usage is the “right thing to do.” In 2011, a somewhat smaller (but still
substantial) percentage was motivated to reduce water usage because it is the “right thing to do.”
Over one-fourth (27 percent) were motivated to reduce water usage because they are watching their
budget and this represents a decline of 8 percent since 2011 when 35 percent were so motivated by
budgetary concerns to reduce their water usage. The vast majority—almost 90 percent—indicated
that their reduced water usage is permanent and this is consistent with the 2011 finding.

It is most encouraging that when water agencies no longer take an active role in restricting water
use, respondents who have reduced their water usage during the past year indicate that they are not
likely to increase their water use (approximately one-fifth will increase usage). On the other hand,
a less cool and less wet year would lead to nearly three-fifths of those who have reduced their water
use during the past year returning to higher usage. Under most conditions and circumstances,
these views about higher water usage in the future parallel the views of the 2011 survey
respondents.

Virtually all of the respondents (95 percent) think that it is their civic responsibility to use water as
efficiently as possible. In the current survey period as well in 2011, respondents regard water
conservation as a greater civic responsibility than serving on a jury. In the current survey as well
as in 2011, water conservation is close to the same level as recycling used materials in terms of
perceived civic responsibilities. Voting in public elections and not littering/not polluting are
strongly regarded as higher civic obligations than water conservation.

Water Use: Past Year Chart 18 shows that over one-fourth of respondents (26 percent) indicated that

their household water usage has decreased over the past year. This represents a small decline of 2 percent
among those who indicated that they decreased their water usage in 2011 (28 percent). However, there is
also a decline of 4 percent since 2011 among those who indicate that their water usage increased (18
percent in 2011 to 14 percent in 2012). These differences are reconciled by those who indicated that their

water usage has remained the same (59 percent in 2012 versus 48 percent in 2011).

Change in water usage during the past year is further informed by the following differences among groups
of residents:

o Cell-only users indicate that 10 percent of them have increased their water usage during the past

year in contrast to 15 percent of land line users.
e Women have increased water usage (19 percent) more so than have men (10 percent).
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Chart 18
Water Usage Change During Past Year
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Chart 19 indicates that, among those who indicated that their household water usage has declined, nearly
one-half (48 percent) — a dominant plurality-- feel that reducing water usage is the “right thing to do.” In
2011, a somewhat smaller (but still substantial) percentage was motivated to reduce water usage because
it is the “right thing to do” (31 percent). Over one-fourth (27 percent) were motivated to reduce water
usage because they are watching their budget and this represents a decline of 8 percent since 2011 when
35 percent were so motivated by budgetary concerns to reduce their water usage. Among those who
indicated that their household water usage has declined, a considerable majority (89 percent) thinks that
their reduced use of water is permanent (Chart 20). This finding is consistent with the result of the 2011

survey — 82 percent believed their reduction in water use to be permanent.
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Chart 19
Primary Motivation for Water Usage Reduction
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Permanent reductions in water use are indicated more by the following groups:
e College degree or more (95 percent) versus less than a college degree (78 percent).

e Those who often or sometimes drink tap water (95 percent) versus rarely or never drink tap water
(78 percent).

Water Use in the Future: Respondents were asked to indicate if they will or might increase their water

usage if various conditions and situations were to prevail. Among the findings reported in Chart 21, it is
most encouraging that when water agencies stop asking for residents to practice conservation there is no
surge in water use expected (22 percent). On the other hand, a less cool and less wet year would lead to

nearly three-fifths (57 percent) of the respondents returning to higher usage.

Chart 21
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Understandably, when families move to a larger home, respondents indicate that they will increase water
usage (54 percent). When the economy rebounds (19 percent) or the respondent obtains a better job or a
job promotion (11 percent), residents indicate that they are not likely to increase their water usage. These
various projections on the part of the current respondents parallel those that were made in 2011except in
the area of an economic rebound. In this case, there is a decline of 8 percent from the 27 percent in 2011

who indicated they would use more water as the economy improves.

The following subgroups are more inclined to increase their water usage when the weather becomes

warmer and drier:

o Women are more inclined to increase their usage if the weather turns warmer and drier (65
percent versus 52 percent for men).

o More frequent drinkers of bottled water are also more inclined to increase their water usage if the
weather becomes warmer and drier—65 percent of those who drink bottled water often versus 46
percent of those who drink bottled water rarely or never.

The following subgroups are more likely to increase their water usage when the economy rebounds:

Women (26 percent) more than will men (15 percent)

¢ Renters more than will homeowners (28 percent versus 15 percent).

Those residents with one year of college or less (28 percent) plan to increase their water usage
more so than do those with a college degree or more (14 percent).

o Blacks/African-Americans (33 percent) and Hispanics/Latinos (28 percent) indicate that they are
more likely to increase their usage in a recovering economy than are Whites (15 percent) and
Asians (17 percent).

e Incomes of under $25,000 per year (36 percent) versus $25,000 and less than $75,000 (24
percent) and $75,000 or more (12 percent)

0 Mean income among those who plan to increase their usage in a rebounding
economy is $67,000 annually in contrast to $85,000 among those who do not
think that they will increase usage.

e Ages 44 and under (27 percent) versus those residents who are 45 years of age or more (15
percent).

If water agencies were to stop asking their customers to conserve, the following groups would be more
likely to increase their water usage:

e Women (28 percent) in contrast to men (19 percent)

The other three possible events—a larger home, better job, or larger family are personal events in contrast
to those above and share many similarities. In particular, renters, apartment and condominium dwellers,
those who do not pay their own water bills, residents 18-44 years of age, and non-Whites all indicate that,
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if these events were to happen in their lives, their consumption of water is more likely to increase than if
these events were to occur to other residents of the City of San Diego.

Water Conservation as a Civic Responsibility: Chart 22 shows that virtually all of the respondents (95

percent) think that it is their civic responsibility to use water as efficiently as possible.

e Those who never drink bottled water think of water conservation as less of a civic responsibility
(85 percent) than those who drink it at least rarely (96 percent).

Chart 22
Civic Duty to Use Water as Efficiently as Possible?
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Voting is seen as a civic responsibility differently by the following groups:

o Residents 45 years of age or older demonstrate a 95 percent rate for voting being a civic
responsibility in contrast to those under 45 years of age (86 percent).

o Whites (95 percent) and Asians (100 percent) are more inclined toward voting being a civic
responsibility than are Hispanics/Latinos (88 percent) or Blacks/African-Americans (85 percent).
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Regarding jury duty as a civic responsibility,

e Whites (91 percent) and Asians (90 percent) more than Hispanics/Latinos (84 percent) and
Blacks/African-Americans (76 percent).

Not Polluting and Not Littering are seen as a civic responsibility by:

e Those who drink bottled water often (99 percent) in contrast to those who never drink bottled
water (91 percent).
e Residents 25 years of age and older (98 percent) versus those 18-24 years of age (82 percent).
0 Those who see not littering or polluting as a civic responsibility average 10 years of age
older than those who do not see these as civic responsibilities.

Water conservation is seen as more of a civic responsibility than voting by:

e Ages 18-44 (49 percent) versus ages 45 or more (29 percent).
e Renters (47 percent) more than owners (31 percent).
e Those who do not pay for their own water (45 percent) versus those who do (33 percent).

Chart 23 demonstrates how respondents feel about water conservation compared to other civic
obligations. The comparison between water conservation and each of the other civic obligations is
measured in terms of a ratio that measures those who feel that water conservation is more of a
responsibility than these other civic obligations versus those who feel that water conservation is less of a
civic responsibility. A ratio of 1.00 means that water conservation and the obligation with which it is
being compared are equal in terms of how respondents perceive their civic responsibilities. A ratio of less
than 1.00 indicates that water conservation is viewed as less of a civic responsibility than the comparison
obligation and a ratio of greater than 1.00 means that water conservation is considered to be more of a
civic duty that the obligation with which it is compared. In the current survey period as well in 2011,
respondents regard water conservation as a greater civic responsibility than serving on a jury. In the
current survey as well as in 2011, water conservation is closer to the same level as recycling used
materials in terms of perceived civic responsibilities. Voting in public elections and not littering/not

polluting are strongly regarded as higher civic obligations than water conservation.

Water conservation is seen as more of a civic responsibility than jury duty by:

e Ages 18-44 (81 percent) versus ages 45 or more (62 percent).
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Water conservation is also seen as more of a civic responsibility than not littering or polluting by:

Those who earn more than $50,000 annually (39 percent) versus those who earn less than
$50,000 (18 percent).
Those who pay their own water bills (37 percent) versus those who do not (25 percent).
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Opinions about the Use of Recycled Water

SUMMARY': Over 7 in 10 respondents believe that it is possible to further treat recycled water that
has been used for irrigation to make the water pure and safe for drinking. This represents a slight
increase over the 2011 survey finding where two-thirds felt that it is possible to further treat
recycled water for drinking purposes.

Nearly three-fifths of the respondents (56 percent) believe that drinking water already contains
recycled water. This reflects a clear upward movement in the percentage of those who hold this
belief — 47 percent in 2011. Three primary reasons are provided to explain why they feel this way.
Respondents think that they hear from news stories that water is recycled, they “just know it”
(includes hunches and common sense) and water tastes and smells bad.

Nearly three-fourths (73 percent) of the respondents either strongly favor or somewhat favor
advanced treated recycled water as an addition to the supply of drinking water. This represents a
slight increase in support for advanced treatment over the 2011 survey where 68 percent of the City
respondents either strongly favored or somewhat favored advanced treated recycled water.

These findings show that approximately 70 percent of those who were originally not strongly in
favor of using recycled water for drinking purposes would find it acceptable if recycled water
received advanced treatment and if certain other safety measures were assured. This is an increase
of about 20 percent over the approximately 50 percent who changed their mind in 2011.

Among the 20 percent who have heard about the Water Purification Demonstration Project, 6
percent know that it involves recycled water for drinking and household purposes — a decline of 5
percent from the 11 percent who correctly identified the purpose of the project in 2011. When
respondents were informed about the Project, they expressed substantial support for the Project —
over three-fourths either strongly favoring the project or somewhat favoring it. This level of
support parallels the support indicated in the 2011 survey.

Chart 24 shows that over 7 in 10 respondents (71 percent) believe that it is possible to further treat
recycled water used for irrigation to make the water pure and safe for drinking. This represents a slight
increase over the 2011 survey finding where two-thirds (67 percent) felt that it is possible to further treat

recycled water for drinking purposes.

Groups that view the possibility of making recycled water pure and safe for drinking differently from one
another are:

e People who often or sometimes drink tap water are more optimistic than those who drink tap
water less frequently. Those who drink tap water often or sometimes are 83 percent in belief that
recycled water can be made pure and safe. Those who drink tap water rarely or never drink tap
water are at 67 percent.

e Cell-phone only users are more positive (88 percent) than are land line telephone users (74
percent).
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Chart 24
Possible to Treat Recycled Water Used for Irrigation to Make It
Pure and Safe for Drinking
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Chart 25 indicates that nearly three-fifths of the respondents (56 percent) believe that drinking water
already contains recycled water. This reflects a clear upward movement in the percentage of those who
hold this belief — 47 percent in 2011.

Several differences exist among groups related to their opinion as to whether or not drinking water
already contains recycled water. The groups with the highest percentages indicating that drinking water
already contains recycled water are as follows:

e Those who do not pay their own water bill (76 percent) versus those who do pay their own bill
(63 percent).

e Renters (77 percent) versus homeowners (62 percent).

e Younger residents--ages 18-34 (79 percent) in contrast to 65 years of age or older (49 percent).

¢ Residents of San Diego County for 30 years or less (74 percent) versus residents of 31 years or
more (57 percent).
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Chart 25
Believe that Drinking Water Already Contains Recycled Water
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Among the 56 percent of respondents who think that drinking water contains recycled water, three
primary reasons are provided to explain why they feel this way. Respondents think that they hear from
news stories that water is recycled (19 percent), they “just know it” (includes hunches and common sense)
(17 percent), and water tastes and smells bad (16 percent). In 2011, hearing about recycled water from
news stories was also the most dominant reason (21 percent). The reason “just know it” increased in
importance by 7 percent from the 10 percent reported in 2011. The perception that the water tastes or
smells bad and the indication that all water in nature is recycled are given similar importance in both
survey years as reasons for believing that drinking water already contains recycled water. Thinking that
they see recycling plants and available technology (14 percent) was a dominant reason in 2011 but a
much less important reason in 2012 (8 percent). The reasons associated with water shortages and water

pollution have grown in importance since the 2011 survey (Chart 26).
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Chart 26
Reasons for Belief that Drinking Water Already Contains Recycled

Water
(among 48% (n = 191) who believe that drinking water contains recycled water and
offered reason for their belief)
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Respondents were asked whether or not they would favor using advanced treated recycled water as an
addition to the supply of drinking water and that such advanced techniques include ultra-filtration, reverse
osmosis, and advanced oxidation. (upon request, one of these three advanced techniques would be
explained to the respondent, but only 10 respondents asked). Chart 27 indicates that nearly three-fourths
(73 percent) of the respondents either strongly favor (36 percent) or somewhat favor (37 percent)
advanced treated recycled water as an addition to the supply of drinking water. It is important to note that

this represents a slight increase in support for advanced treatment over the 2011 survey where 68 percent
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of the City respondents either strongly favored or somewhat favored advanced treated recycled water. It
is particularly noteworthy that interest in using such advanced techniques has increased substantially
since the 2004 survey when only 26 percent either strongly favored or somewhat favored such advanced

treatment of recycled water.

Chart 27
Use Advanced Treated Recycled Water as an Addition
to Drinking Water Supply
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More strongly in favor of supplementing drinking water supplies with advanced treated recycled water
are:

e Asians (68 percent strongly favor) versus all other groups—Blacks/African-Americans (49
percent, Whites (35 percent) and Hispanics/Latinos (30 percent).

e Drinkers of regular tap water often, sometimes or rarely (40 percent) versus those who never
drink tap water (29 percent).
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Respondents who did not already strongly favor the use of recycled water as an addition to the drinking
water supply were asked if they would accept recycled water for drinking purposes if it were subject to
such advanced treatment and if they learned certain facts about recycled water (Chart 28). The
percentages reflect only those customers who formerly did not strongly favor the use of recycled water as

an addition to the drinking supply but who changed their minds upon learning that:

e California drinking water standards are very strict and recycled drinking water would
exceed those standards (73 percent). This represents a substantial increase from the
results of the 2011 survey where an affirmative response of 56 percent was recorded.

e Recycled drinking water is used in other U.S. communities (66 percent); again, this
represents a substantial (16 percent) increase over the 2011 survey result.

e Recycled drinking water could supply up to 10 percent of local supply (71 percent)--only
51 percent were influenced by this statement in 2011.

Chart 28
Likely to Accept Recycled Water as Supplement to Drinking
Water Supply if Learn that....

(among 64% who did not indicate that they strongly favor such use
for recycled water)
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These findings show that approximately 70 percent of those who were originally not strongly in favor of
using recycled water for drinking purposes, would find it acceptable if recycled water received advanced
treatment and if certain other safety measures were assured. This is an increase of about 20 percent over

the approximately 50 percent who changed their mind in 2011.

The message about California’s strict drinking water standards carries more weight with the following
groups:

o Higher income residents (mean income for those who are now more likely to support recycled
water as an addition to drinking water is $87,400 versus those who are not similarly influenced --
$56,700).

e Larger households of 3 or more persons (80 percent) versus 1-2 person households (66 percent).
Single family dwellers (76 percent) as opposed to those who live in apartments (61 percent).

The message about the use of recycled water in other U.S. communities is influential to

e Those who earn $75,000 or more annually (83 percent) versus those who earn less than $75,000
(62 percent).

The message about the use of recycled water to supply 10 percent of our drinking water supply is
influential to

e Those who often, sometimes or rarely drink regular tap water (77 percent) versus those who never
drink regular tap water (61 percent).
o Residents of San Diego County for 10 years or less (85 percent) versus those who have resided in
the County for 11 or more years (69 percent).
Table 2 shows that movement toward being more in favor of the use of recycled water for drinking water
purposes differs, as would be expected, depending upon the degree to which the respondent was initially
opposed or in favor of using recycled water for this purpose in the first place. Omitting all of those who
were strongly in favor to begin with, it can be seen that the more in favor a respondent was initially, the
easier it is for this information to sway his or her opinion. Among those who were previously somewhat
in favor of recycled water being added to the drinking water supply, 83-t0-90 percent are influenced by
this information to be more in favor of this use of recycled water -- a stronger response than in 2011
where 65-to-72 percent shifted their opinion. In the current survey, 58-to-75 percent of those who are
somewhat opposed can be positively influenced to accept recycled water for drinking purposes — again a

stronger response than found in 2011 (38-to-50 percent).
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Table 2

Shift in Opinion Using Recycled Water
(Percentages Represent Respondents Now Likely to Accept Recycled Water for Drinking Water Purposes)

Formerly Formerly Formerly | Don’t
Somewhat | Somewhat | Strongly | Know/
in Favor Opposed Opposed | Unsure
California drinking water standards are very strict
and recycled drinking water would exceed those 89% 75% 12% 78%
standards
Recycled drinking water is used in other U.S. 83% 58% 12% 72%
communities
Recycled drinking water could supply up to 10 90% 60% 12% 78%
percent of local supply

City of San Diego Water Purification Demonstration Project: Chart 29 shows that 80 percent of San

Diego City residents have not heard of the City of San Diego Water Purification Demonstration Project.

This is precisely consistent with the results of the 2011 survey.

In the current survey, among the 20

percent who have heard about this project, 6 percent know that it involves recycled water for drinking and

household purposes — a decline of 5 percent from the 11 percent who correctly identified the purpose of

the project in 2011. In 2012, 4 percent believe that the project involves recycled water for a purpose other

than household and drinking use and this is consistent with the 3 percent who believed this in 2011.

Home and Drinking Use
Drinking Use

Chart 29
Heard About City of San Diego Water Purification Demonstration
Project 80% 80%
2011
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Knowledge of the Water Purification Demonstration Project is highest among:

Respondents were subsequently informed about the nature and purpose of the Water Purification
Demonstration Project.
Chart 30 shows that 78 percent of residents either strongly favor (40 percent) or somewhat favor (38
percent) the goals of the Project. This response represents strong approval for the use of recycled water

for drinking purposes and precisely parallels the high level of support in 2011 for the Water Purification

Ages 55 and older (32 percent) versus those 54 years of age and younger (13 percent).

Land line telephone users (23 percent) versus those who use only cell phones (10 percent).

Demonstration Project.

When so informed, residents expressed substantial support for the Project.
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Chart 30

Opinion About Water Purification Demonstration Project
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Groups that strongly or somewhat favor the Water Purification Demonstration Project are:

Asians (58 percent) versus Blacks/African-Americans (23 percent). Whites (44 percent) and
Hispanics/Latinos (38 percent) are close to the overall average percentage.
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e Those who often or sometimes drink tap water (84 percent) versus those who rarely or never
drink tap water (75 percent).
Chart 31 shows that 16 percent of the City of San Diego respondents are aware that Orange County has
used the same water purification process as the City of San Diego’s Water Purification Demonstration

Project for many years.

e Awareness that Orange County has used the same water purification process for several years is
highest among those who often, sometimes or rarely drink tap water (18 percent) in contrast to
those who never drink tap water (9 percent).

Chart 31
Aware that Orange County Has Used
Same Water Purification Process as
Water Purification Demonstration Project for Many Years?

No, 84% Yes, 16%
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Water Rates

Over two-fifths (45 percent) of respondents feel that the cost of water is too expensive. This
represents a decline from the 2011 survey period among those who feel the cost of water is too
expensive -- in 2011, 52 percent indicated water was too expensive. This result points to a trend
toward an enhanced understanding of and tolerance for the cost of water. The dominant causes for
increases in water rates are seen by residents as more water being consumed by customers and less
rain in San Diego—neither of which is correct.

Over three-fifths of respondents feel that increases in water rates are necessary to maintain
reliability of the water supply while one-third of the respondents feel that increased water rates are
not necessary and should be stopped. This represents a distinct shift from the 2011 survey results
toward an understanding and a tolerance of water rate increases. In the 2011 survey, there was a
near equal split in opinion about the necessity of water rate increases to pay for projects designed to
improve water supply reliability.

However, despite this seeming acceptance of water rates, almost two-thirds indicated that they were
very concerned or somewhat concerned about continued increases in these rates. This level of
concern is consistent with the results of the 2011 survey.

Chart 32 demonstrates that, despite its high degree of valuation discussed earlier in this report, over two-
fifths (45 percent) of respondents feel that the cost of water is too expensive. This represents a decline
from the 2011 survey period among those who feel the cost of water is too expensive -- in 2011, 52
percent indicated water was too expensive. In the current survey, another 54 percent feel that the cost is
fair and reasonable. This represents a 14 percent increase from 2011 to 2012 regarding those who feel
that the cost of water is fair and reasonable. There is a clear trend toward an understanding of and/or a

tolerance of the cost of water.
The following groups are more likely to feel that the cost of water is too expensive:

o Residents who have lived in the County for 10 years or more (48 percent) as opposed to those
who have been in the County for less than 10 years (32 percent).
Homeowners (47 percent) as opposed to renters (40 percent).

e Residents with a lower income — residents who earn less than $75,000 feel that the cost of water
is too expensive (46 percent) versus those who earn $100,000 or more (34 percent).

e Those who drink bottled water often (52 percent) versus those who never drink bottled water (25
percent).

e Inthe reverse, those who never drink tap water find water to be more expensive (58 percent) than
do those who drink tap water often, sometimes or rarely (40 percent).
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Chart 32
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The perceived causes for water rate increases are shown in Chart 33. The dominant causes in the view of

the respondents are more water being consumed by customers (20 percent) and less rain in San Diego (18

percent)—neither of which are correct as primary causes.

Bureaucracy (12 percent) and increased

operational costs at local water agencies (10 percent) follow in the order of importance.

There are significant differences among groups regarding the biggest causes of water rate increases:

e Homeowners and Renters differ on the following perceived causes:
Bureaucracy (owners 17 percent—renters 9 percent)
Increased operating costs at local water agencies (owners 11 percent—renters 5

percent).

Price increases from MWD (owners 9 percent—renters 3 percent)

More water being used by customers (renters 25 percent—owners 18 percent)
Population growth (renters 11 percent—owners 6 percent)

Decreased usage due to conservation (renters 7 percent—owners 2 percent)

o Older residents consider the following as bigger causes of water rate increases:

Increased costs at San Diego County Water Authority (61 years of age)

Price increases from MWD (59 years of age)
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= Bureaucracy (57 years of age)
= Less water in Colorado River (55 years of age)
= Reliance on imported water (54 years of age)
e Younger residents consider the following as bigger causes of water rate increases:
= Economy (41 years of age)
= More water used by customers (44 years of age)
= Low/Declining water supply (47 years of age)
= Less water used because of conservation (47 years of age)
= Lessrainin San Diego (48 years of age)

Chart 33
Perceived Causes for Water Rate Increases
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Two hypothetical arguments were put forth about whether or not increased water rates are necessary to
maintain an adequate water supply. One argument was that “Mr. Smith says that increases in water rates
are necessary to maintain reliability of the water supply” and the other was that “Ms. Jones says that
increasing water rates are not necessary and should be stopped.” Three-fifths of respondents (60 percent)
feel that increases in water rates are necessary to maintain reliability of the water supply (Mr. Smith’s
argument) while well over one-third of the respondents (36 percent) feel that increased water rates are not
necessary and should be stopped (Ms. Jones’ argument) (Chart 34). This represents a distinct shift from
the 2011 survey results and again reaffirms the trend that the population is expressing a greater tolerance
for and acceptance of water rate increases. In the 2011 survey, the there was a near equal split in opinion

about the necessity of water rate increases to pay for projects designed to improve water supply

reliability.
Chart 34
Increase Water Rates to Pay for Projects that Will Improve
Reliability of Water Supply
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The following groups are more likely to think that water rate increases are necessary to maintain the

reliability of the water supply:

o Shorter term residents of the County (less than 10 years — 78 percent versus 10 years or more — 57
percent).

e Residents with incomes of $75,000 or more (72 percent) versus those with incomes below
$75,000 (56 percent)

e Residents with at least one year of post-graduate education (74 percent) in contrast to college
degree or less (59 percent)

e Those who often, sometimes or rarely drink tap water (68 percent) versus those who never drink
tap water (46 percent)

Chart 35 reports the level of resident concern regarding the prospect of continued increases in water
rates. This concern was measured on a 5-point scale, where 1 = not at all concerned to 5 = very
concerned. Three fifths (65 percent) recorded ratings of very concerned (41 percent) and somewhat
concerned (24 percent) despite their seeming acceptance of higher rates. The mean rating is 3.9, which
represents a high level of concern. This level of concern is consistent with the results of the 2011 survey
where 61 percent were either very concerned or somewhat concerned about continued increases in water

rates and where the mean rating was 3.7.

Chart 35

Concern about Continued Increases in Water Rates
(Scale: 1= Not at All Concerned--5 = Very Concerned)
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The following groups are either very concerned or somewhat concerned about increases in water rates:

Homeowners (71 percent) versus renters (51 percent).

o Residents of single family homes (73 percent) versus those who are apartment dwellers (35
percent).

e Longer term residents of 31 years or more exhibit the greatest level of concern about increases in
water rates (very or somewhat concerned = 73 percent versus 30 years or less = 59 percent).

e Households that pay for their water (71 percent) versus households that do not pay for water (51
percent).
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Executive Summary

Water Purification Demonstration Project: A Community Study

Community-
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By David M. Dozier, Ph.D.
Professor and Coordinator
Public Relations Emphasis

School of Journalism & Media Studies

San Diego State University
San Diego, California 92182-4561

Every semester at San Diego State University, students enrolled
in Journalism 581, Public Relations Research Methods, conduct a
community-based service learning project for organizations on
the SDSU campus or a non-corporate client in the larger
community. The purpose of community-based service learning
projects is to provide students with hands-on experience
conducting a full-scale research project while providing a product
of benefit to the sponsoring organization. The sponsoring client
provides a stipend through the SDSU Research Foundation to
provide logistical and material support for the project. Past
clients have included Birch Aquarium, Scripps Healthcare, the San
Diego County Water Authority, and Sharp Mesa Vista. These
projects have been conducted for 30 years.

The City of San Diego Public Utilities Department contacted SDSU
to see if the Water Purification Demonstration Project would
serve as a useful focus for a community-based service learning
project for the public relations research methods course. After
discussing the parameters of the study, it was agreed in July,
2010 that the Water Purification Demonstration Project would
serve as a useful focus for the class project.

In discussions with the Community Outreach Specialist of the
Public Utilities Department, a number of research questions and
information needs were identified. How much do San Diegans
know about the water supply for the city? Do San Diegans know
how much of our potable water is imported from outside the
county? What do San Diegans know about water purification in
general and about the Water Purification Demonstration Project
specifically? What is the relationship between knowledge about
water purification and opinions about the Water Purification
Demonstration Project? How do demographics (e.g., age, income,
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ethnicity, and gender) influence what San Diegans know and how
they feel about water purification.

One goal of the course is to show students how to combine
qualitative research methods (e.g, focus groups, depth
interviews, participant observation) with quantitative research
methods (e.g., telephone and online surveys) to provide better
information to client organizations. Therefore, students
conducted face-to-face depth interviews with a dimensional
sampling of San Diegans, as well as telephone interviews with San
Diegans, using random digit dialing (RDD). RDD ensures that both
listed and unlisted numbers are included in the sample.

In the fall semester, 2010, 63 students were enrolled in the public
relations research methods course. This included 52
undergraduates and 11 graduate students. The class was divided
into 11 self-selected “consulting groups.” Each consulting group
constructed a depth interview guide (DIG), which is a series of
semi-structured open-ended probes similar to the probes used in
focus group studies. The instructor reviewed and edited each DIG.
Student consulting groups then used the edited version of the DIG
to conduct 45- to 60-minute face-to-face interviews with San
Diegans. Each DIG was unique to the consulting group that
developed it. However, all DIGs focused on a set of information
needs articulated by the client organization. These included: (1)
to determine awareness of the need to develop local, reliable
water sources, (2) to determine awareness of the Water
Purification Demonstration Project, (3) to determine the level of
understanding of the advanced purification process (3-step
process), (4) to determine the level of awareness of the fact that
San Diego’s regular drinking water supply already contains
recycled water, (5) to learn about the concerns that San Diegans
have about using purified recycled water (which might include
safety or quality), (6) to learn about attitudes towards the
addition of purified recycled water to local reservoirs if a full-
scale project of reservoir augmentation were to be approved by
the city council, and (7) to explore the linkage between
knowledge and opinions about water purification.

From the 63 depth interviews conducted in October, 2010, the
following tentative results emerged. First, San Diegans are
woefully uninformed about sources of potable water in the City of
San Diego and increasing limitations on imported water supplies.
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Second, San Diegans were quite unfamiliar with the terminology
that “insiders” (e.g., Public Utilities Department) use to discuss
water quality and supply. One participant, for example, defined
potable water as water one uses to water household plants. More
complex terminology, such as reverse osmosis, microfiltration,
ultraviolet treatment, and peroxide treatment, was not
comprehensible for the vast majority of people interviewed. Very
few of the depth interview participants had heard anything about
the Water Purification Demonstration Project. Third, a number of
participants said that they disliked the taste of tap water in San
Diego, including people who had never actually consumed San
Diego tap water. This information was used by the research
consulting groups to develop drafts of telephone questionnaires,
based on revised information needs provided by the client
organization.

Based on the information gleaned from the depth interviews, 11
draft questionnaires were prepared by the student consulting
groups. The professor reviewed the questionnaires generated by
the students and constructed a master questionnaire from
student input. The master questionnaire (length=10 minutes)
was then vetted to the client organization and revised. Graduate
students in the class then conducted a pilot test of the
questionnaire. Minor technical problems with flow and
vocabulary were identified during the pilot test. These problems
were corrected and the questionnaire was duplicated on paper.
The questionnaire was also converted to a Web-based
questionnaire (using Survey Monkey, a commercial online survey
vendor). A list of random digit telephone numbers for the City of
San Diego was purchased from Scientific Telephone Surveys, a
vendor in Orange County. In November, 2010, students dialed
11,414 telephone numbers. To qualify, respondents were
required to be (1) 18 or older and (2) residents of the City of San
Diego. The questionnaire was also translated into Spanish and
back translated to ensure accuracy. Students who were
sufficiently bilingual were referred to households where an initial
contact indicated that the residents were Spanish speaking only.
After eliminating disconnects, business and government
numbers, households with language barriers, and no answers
after at three attempts, the original sample was reduced to a valid
sample of 5,478. Of those, the response rate was 11%, the refusal
rate was 22%, and the noncontact rate was 67%. A total of 626
eligible respondents were interviewed; the margin of error (95%
confidence interval) is +/- 4 percentage points. The data was
entered into an Excel database from Survey Monkey, which was
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used by students as an input tool. These data were then uploaded
into a data file compatible with the Statistical Package for the
Social Sciences (SPSS), Version 18 for Macintosh. In general, older
people and women are more likely to respond to telephone
interviews. Therefore, the professor weighted the data file to
match the City of San Diego with regard to gender and age, based
on known population distributions from the U.S. Bureau of the
Census. Thus, the sample matches the population of San Diego
with regard to age and gender.

Regarding gender, the sample was 51% male; average age was
43.8 years (median=40.3 years). Average income was $96,880
(median=$75,000). Regarding education, fewer than 16% had
earned a high school diploma or less. Another 31% had attended
some college or earned a 2-year or technical degree. About 31%
had earned a 4-year degree. Nearly 22% had attended graduate
school or had earned an advanced degree. Regarding ethnicity,
62% reported that they were white/Caucasian, 18% indicated
that they were Hispanic or Latino, 85 reported that they were
Asian American and another 8% reported that they were African
American. Only 2% reported that they were Native American and
1% reported that they were Hawaiian or Pacific islanders.
Average length of residency was 24.8 years (median=21.0 years).
About 83% were registered to vote. Democrats outnumbered
Republicans 31% to 24%, with 15% reporting that they were
independents. The balance of the sample was affiliated with
minor parties, declined to answer the question, or were not
registered to vote.

According to the survey, 78% of respondents had not heard of the
Water Purification Demonstration Project (WPDP). Of those who
had heard of the WPDP, 8% said that the WPDP had something to
do with converting wastewater to drinking water. About 9%
mentioned “toilet to tap” explicitly. The remaining 5% who said
that they had heard of the WPDP said they could not recall what
they had heard.

Respondents were read a brief, 47-word description of the
WPDP. Then they were asked their opinion of the Project, based
on the description and/or any prior knowledge they had about it.
About 63% of respondents said they favored the Project, either
somewhat or strongly.
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Based on the depth interviews, the research class hypothesized
that opinions of the WPDP might be linked to the level of
knowledge about the Project: The more knowledgeable a San
Diegan becomes about the Project, the more favorably they will
view the Project. This is a basic theory of information processing,
applied to a specific case. Respondents were read four brief
information modules related to water purification. These
information modules dealt with (1) the purity of water generated
by the WPDP treatment process, (2) a brief description of the 3-
step water purification process, (3) the utilization of similar
technology in other communities (e.g.,, Orange County), and (4)
the current utilization of recycled water in San Diego from
communities upstream. Consistent with the class hypothesis,
greater knowledge of water purification tended to correlate with
more favorable views of water purification.

From the depth interviews, the research class learned that a
number of participants were distrustful of sources of information
about water supply and especially water quality. One goal of the
study was to determine the types of information sources that San
Diegans trust with regard to water quality and safety. About 67%
of respondents indicated that they would trust “a great deal” a
“scientist who is a water quality expert.” About 33% said they
would trust a health department official “a great deal.”
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Stakeholder Interviews (Spring 2010-Spring 2011)
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WATER PURIFICATION DEMONSTRATION PROJECT
STAKEHOLDER INTERVIEWS (SPRING 2010-SPRING 2011)

STAKEHOLDER INTERVIEWS COMPLETED: 105

American Consulting Council/

Simon Wong Engineering

American Society of Landscape Architects
Asia Media, Inc.

Asian Business Association

Bayview Baptist Church

Bethel Baptist Church

Black American Political Action Committee
Blacks in Government

California Curl and Monitor (San Diego Monitor)
Care View Medical Group

Casa Familiar

Catfish Club of San Diego

Central Commercial District Revitalization Corp.
Chicano Federation

City Heights Community Planning Group
Clean TECH San Diego

Coalition of Neighborhood Councils

El Latino Newspaper

Fairmount Park Association

Faith Chapel Church of God in Christ
Filipino Press

Filipino-American Chamber of Commerce
Food and Beverage Association San Diego
Fountain of Life Church of God in Christ
General Dynamics NASSCO

Geocon, Inc.

Golden Hill Community Development Corp.
Greater Skyline Hills Neighborhood Council
Green Chamber of San Diego County
Homefront San Diego

House of Metamorphosis

Jackie Robinson Family YMCA

Jamacha Neighborhood Council

Japan Society of San Diego & Tijuana
Japanese American Citizens League
Japanese Friendship Garden
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Kaiser of San Diego

Korean Chamber of Commerce

La Prensa Newspaper

La Raza Lawyers

Lao Community Culture Center

Local Initiatives Support Corporation

MAAC Project

Mabuhay Alliance

Macedonia Baptist Church

MANA de San Diego

Mt. Carmel Church

Mt. Erie Baptist Church - Pastors on Point

Mt. Zion Baptist Church

Neighborhood House Association

New Life Baptist Church

New Paradise Baptist Church

Nu-Way Christian Ministry

Otay Mesa Chamber of Commerce

Pilgrim Progressive Baptist Church

Qualcomm

Ridgeview Neighborhood Council

San Diego and Imperial Counties Labor Council
San Diego Asian Film Foundation

San Diego Association of Realtors

San Diego Building Industry Association

San Diego Chinese Historical Museum

San Diego Convention & Visitors Bureau (CONVIS)
San Diego County Building

and Construction Trades Council

San Diego County Community College District
San Diego County Farm Bureau

San Diego County Hispanic Chamber of Commerce
San Diego County Hotel-Motel Association
San Diego County Medical Society

San Diego County NAACP

San Diego County Veterinary Medical Association
San Diego Oceans Foundation



WATER PURIFICATION DEMONSTRATION PROJECT
STAKEHOLDER INTERVIEWS (SPRING 2010-SPRING 2011)

San Diego PTA Unified Council

San Diego Regional Economic Development Corp.
San Diego State University

San Diego Travel Association

San Diego Unified School District

San Diego Vietnamese Federation

San Ysidro Business Association

San Ysidro Chamber of Commerce

San Ysidro Health Center

Scripps Health

Sempra Energy

Sierra Club

South Bay Community Services

South County Economic Development Council
Southeastern Economic Development Corp
St Rita’s Catholic Parish

St. Charles Church

St. Stephen's Church of God in Christ

The Greater San Diego Business Association
The Nature Conservancy

The San Diego Foundation

The San Diego Junior Chamber JAYCEES
The Star News

Tieng Nuoc Toi Radio, KSON 97.3

Union of Pan Asian Communities

United States Green Building Council
United States Navy League, San Diego Council
Urban League of San Diego County
Vietnamese Community Association
Vietnamese Lions Club

Volunteer San Diego

World Trade Center San Diego

YMCA of San Diego County
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Water Purification Demonstration Project

Stakeholder Interview Summary Report
Issues Covered in Interviews

e Level of awareness of water supply issues

e Opinions about need for additional water supplies

e Level of awareness of existing water recycling programs

e Concerns about existing water recycling programs

e Familiarity with indirect potable reuse, reservoir augmentation, or the Water Purification
Demonstration Project

e Reasons for support/opposition to indirect potable reuse

e Level of confidence in the City’s ability to operate a reservoir augmentation project

e Sources for water-related information

e Methods of communicating with stakeholder groups

Summary of Feedback Received

Water supply

Most of the participants interviewed had a general understanding about the sources of San Diego’s
water supply. A few interviewees were unsure or requested more information about the source of San
Diego’s water supply. Many individuals were aware that around 80 percent of San Diego’s drinking
water supply comes from imported sources and that San Diego has limited local water sources. There
was also a general awareness about water supply challenges, such as drought, pumping restrictions, and
cost increases. While the understanding of local sources and distribution ranged from basic to very
technical, few were uninformed or had no understanding of where their water comes from.

The need for more water

While opinions varied on how to produce or sustain more water in San Diego, most of those interviewed
agreed that San Diego needs more water for the future. Options suggested included conservation,
desalination, recycled water distribution system expansion, grey water or other natural systems, and
indirect potable reuse. None of the participants thought that the status quo was acceptable and all
agreed that something has to be done to increase the amount of water available to San Diegans in the
future. Controlling population growth was seen as an alternative solution to developing more water
sources. A few did not have enough information to comment on the need for water.

Awareness of recycled water

Most of those interviewed were familiar with the recycled water distribution system, but several
respondents had limited or no knowledge of it. Of those familiar with the system, most only identified it
as “purple pipe.” Some lacked an understanding of the water quality and/or treatment of recycled
water. Nonetheless, water recycling was viewed by many as necessary in San Diego. A common
question was whether the recycled water distribution system can be expanded.
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Concerns about the use of recycled water

Water quality and public health or safety, were the top concerns reported by interviewees about both
the current and future uses of recycled water. The cost of potable and recycled water was a concern to
some of the groups, in particular industrial groups that rely on affordable water to support business and
industrial growth. Nevertheless, concerns about cost were primarily deemed irrelevant if the demand
for water exceeds San Diego’s supply.

Prior knowledge of indirect potable reuse, advanced water treatment or reservoir augmentation
Many of those interviewed had some prior knowledge of indirect potable reuse (IPR) or reservoir
augmentation. Participants typically referred to the project as the “Toilet to Tap” project at some point
during the interview. While a few participants understood that the moniker is misleading, many
participants only had an understanding of the project as “Toilet to Tap.” This illustrates the public
identity issues and challenges with the project. Also, while a few of the participants were aware of
other IPR projects like the Orange County Groundwater Replenishment System, very few participants
had a clear understanding of the water purification process or advanced treatment technology.

Support using recycled water for reservoir augmentation as an option

Most stakeholders personally supported reservoir augmentation and the Demonstration Project, but
would require more information or would need authorization from their organizational board to
formalize their support. A few participants said they are advocates of the project and would be willing
to sign a letter of support. Of those that said they did not support the project, most cited concerns
about safety. Several people, whether they supported the project or not, also stated a desire to see
more data related to the project. Others said they would only approve of potable reuse as a last resort
if the City had no other water supply options available.

Confidence in the City’s ability to provide safe drinking water through reservoir augmentation

The majority of participants reported medium to high confidence in the City’s ability to provide safe
drinking water through reservoir augmentation. Some rated their confidence as low, claiming concerns
about project budgeting, water rates, response times in case of a problem with the water, human error,
and City leadership. On the other hand, many participants responded that the City has provided safe
drinking water with the current treatment technology, so they do not doubt the City can continue to
provide safe drinking water in the future.

Trusted sources of information on water related issues

A variety of sources were cited by participants when asked where they receive information about water
related issues. Newsletters and online media were common sources of information. Other sources of
information such as newspapers, radio, trade journals, and word of mouth were mentioned by
participants. The San Diego County Water Authority and other water agencies were also cited by some
as a source of information. There was a frustration among many with what they perceived as
inconsistency in the information or lack of information about water in San Diego.

Many of the participants said the Water Authority and the City of San Diego were the most trusted
sources for information on water issues, although a few people expressed that the Water Authority and
the City were the sources they would be least likely to trust. Nongovernmental organizations, water
experts, community leaders and the media were also listed by some as their most trusted sources.
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Information requested by respondents and methods of communication

Most participants requested facts and data from the studies associated with the Demonstration Project
including the limnology study, environmental impacts, water quality, job creation, and costs related to
both the Demonstration Project and a possible full-scale project. Participants also wanted information
on how the cost of reservoir augmentation compares to other water supply options, such as
desalination, expanding the recycled water distribution system and continuing to import water. Other
requests included information on timelines, health and safety issues, and which areas in the City would
receive purified water. Organization leaders also wanted general and simplified information to share
with their members who may not be well versed on water issues.

When asked to suggest methods of communicating with stakeholder groups, most organizations
interviewed said that they have a website and newsletter and would be happy to share information
about the project in some format to their constituents. Also, many participants requested a project
presentation or facility tour. Some participants suggested community events and conferences to
highlight the project.
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AWP Facility Tour Feedback Analysis

The AWP Facility tour feedback analysis can be found in Appendix H, Section 3 — Community Outreach
and Tours.
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Outreach Metrics Report (March 1, 2010-December 31, 2012)
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Water Purification Demonstration Project Outreach Metrics (DRAFT)
(March 1, 2010 - December 31, 2012)

Status 2010 Q12011 Q22011 Q32011 Q42011 Q12012 Q2 2012 Q32012 Q42012 Total
Research
Stakeholders interviewed: 99 4 2 N/A N/A N/A N/A N/A N/A 105
- Environmental group leaders 5 interviews Met goal 5 0 0 N/A N/A N/A N/A N/A N/A 5
- Multi-cultural groups/orgs 45 interviews Exceeded 60 0 0 N/A N/A N/A N/A N/A N/A 60
goal
- Business associations 5 interviews Exceeded 5 1 1 N/A N/A N/A N/A N/A N/A 7
goal
- Faith-based organizations 5 interviews Exceeded 16 0 0 N/A N/A N/A N/A N/A N/A 16
goal
- Senior/service advocacy groups |3 interviews Exceeded 3 0 0 N/A N/A N/A N/A N/A N/A 3
goal
Materials and Tools
Project newsletters 3/year Met goal 1 1 1 0 1 1 0 1 1 7
E-updates to key stakeholders Bi-monthly average |Met goal 1 1 1 1 3 1 0 1 1 10
Project website updates As needed As needed 17 7 7 24 16 25 13 5 9 123
Website visits/month N/A Tracked 3,414 1,587 1,476 2,847 607* 2,326 1,820 2,275 2,438 19,070
website visits visits
Information/interest cards collected |80% 81 162 104 68 2 402 198 11 28 1,056
from groups
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Water Purification Demonstration Project Outreach Metrics (DRAFT)
(March 1, 2010 - December 31, 2012)

Research

Stakeholders interviewed:

- Environmental group leaders

- Multi-cultural groups/orgs

- Business associations

- Faith-based organizations

- Senior/service advocacy groups

105 stakeholder interviews were conducted. Stakeholder interviews ended in early 2011.

In addition to these groups, stakeholder interviews have been conducted with federal elected officials, Native American tribes, utility agencies and a number of
organizations in the fields of agriculture, real estate/construction, health care, military, education, and hospitality.

For the federal elected officials, M. Steirer met with the staff for senators Boxer and Feinstein and representatives Davis, Bilbray and Filner on Sept. 15 & 16,
2010.

Materials and Tools

Project newsletters

Published and distributed newsletters on November 29, 2012; July 26, 2012; Jan. 19, 2012; Nov. 1, 2011; June 30, 2011; March 31, 2011; and December 20,
2010. Distribute newsletter through website, email blasts, and making printed copiesavailable at tours, presentations, events, and other opportunities as
needed.

E-updates to key stakeholders

Distributed e-updates on Dec. 14, 2012 (holiday e-card; 3,867 contacts); Aug. 7, 2012 (CBS8 coverage; 3,751 contacts); Feb. 10, 2012 (NYT coverage; 2,525
contacts); Dec. 15, 2011 (holiday e-card; 2,236 contacts); Dec. 9, 2011 (social media update; 2,228 contacts); Nov. 7, 2011 (10 News coverage; 2364 contacts);
July 18, 2011 (AWP Facility tour invitation; 1,740 contacts); May 31, 2011 (1,209 contacts); February 28, 2011 (808 contacts); and November 23, 2010.

Project website updates

Updated on a regular basis, including project materials, links & resources, news & publications, public involvement information, site layout, tour dates, etc.
Between October and December 2012, updated the public involvement and media articles pages.

Website visits/month

December 2012: 702; November 2012: 717; October 2012: 1,019; September 2012: 754; August 2012: 752; July 2012: 769; June 2012: 517; May 2012: 595; April
2012: 708; March 2012: 690; February 2012: 817; January 2012: 819; December 2011: 448; November 2011: N/A (Due to City software licensing, web stats did
not track November); October 2011: 159 (Due to City software licensing, web stats only tracked Oct. 1-9); September 2011: 774; August 2011: 1,173; July 2011:
1,180; June 2011: 497; May 2011: 447; April 2011: 532; March 2011: 597; February 2011: 467; January 2011: 523; December 2010: 458 visits; November 2010:
728 visits; October 2010: 638 visits; September 2010: 714 visits; August 2010: 876 visits

Information/interest cards collected
from groups

Between October and December 2012, collected 28 cards from community events and speakers bureau presentation. Prior to October 2012, received interest
cards from speakers bureau presentations, stakeholder interviews, community events, facility tours, EIS, SDSU research class and other outreach.
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Water Purification Demonstration Project Outreach Metrics (DRAFT)
(March 1, 2010 - December 31, 2012)

Status 2010 Q12011 Q22011 Q32011 Q42011 Q12012 Q22012 Q32012 Q42012 Total
Brief city council district offices N/A Briefed 8 2 1 4 1 3 0 3 2| 24 tours/
mayor and 7 briefings
councilmemb
ers.
Informational items distributed at |1 to each attendee [Distributed 1,397 ~300 ~350 ~480 ~120 ~190 ~170 ~140 ~350 ~3,497
presentations and stakeholder informational
interviews items
Virtual AWP Facility tour DVDs N/A Distributed N/A N/A N/A N/A 10 ~40 0 0 0 ~62
distributed DVDs and
video
Community Outreach and Tours
Present to chambers of commerce [80% N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
throughout the region
Present to city boards and 100% Regularly 7 3 2 2 2 2 2 2 2 24
commissions updated
NR&C and
IROC
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Water Purification Demonstration Project Outreach Metrics (DRAFT)
(March 1, 2010 - December 31, 2012)

Brief city council district offices Briefed new councilmembers from districts 5 and 7 in November 2012. In August 2012, provided tours to Councilmember-elect Mark Kersey and staff from
Councilmember Alvarez’s office. In July 2012, provided tour to staff from Councilmember DeMaio’s office. In February 2012, provided AWP Facility tour for CD 4
and 6 Councilmembers and staff. CD 4 posted tour photos on district website. In January 2012, provided AWP Facility tour for CD 7 Councilmember and staff. In
December 2011, provided tour of the AWP Facility for CD 4 staff. Provided tours of the AWP Facility for Mayor Sanders and Councilmembers from CD 1, 2, 3, and
8. Briefed CD 8 councilmember in June 2011 in preparation for his speaking role at media day at the AWP Facility. M. Steirer briefed new council members in CD
6 and 8 in January 2011 and provided them with outreach materials and data for their council district. Contacted all council district offices in July 2010 and on

the mavor’s docket briefing on July 22, 2010.
Informational items distributed at  |Fact sheet, FAQ, and info cards were made available to each presentation attendee. (Speakers bureau flier, project newsletter, tour flier, speaker’s bio and

presentations and stakeholder evaluation form were given only to the point of contact for presentations.)

interviews

Virtual AWP Facility tour DVDs Prior to June 2012, distributed DVDs to OzWater’12 Conference; University of New South Wales/national demonstration education and engagement program;
distributed Brisbane water officials; the offices of Senator Vargas; Senator Kehoe; Senator Wyland; Assemblymember Garrick; Assemblymember Hueso; Assemblymember

Fletcher; members present during the March 20, 2012, hearing of the Assembly Water, Parks, and Wildlife Committee; San Diego City Councilmembers, Mayor
and library P1O; and SDCWA board members. Posted on website, intranet, CityTV and YouTube.

Community Outreach and Tours

Present to chambers of commerce [Present to chambers upon request.
throughout the region

Present to city boards and Currently plan to meet with NR&C and IROC. Between October and December 2012, provided updates to IROC Outreach and Communications Subcommittee in
commissions October and December 2012.

Previously, provided updates to NR&C in September, July, May, April and March 2012; October, September, August, May, April, March, and February 2011; and
December, October, September, June, April, March, and February 2010. Updated IROC Public Outreach, Education & Customer Service Subcommittee in March
2012 and October 2011. Provided update to IROC E&T Subcommittee in January 2011.
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Water Purification Demonstration Project Outreach Metrics (DRAFT)
(March 1, 2010 - December 31, 2012)

Status 2010 Q12011 Q22011 Q32011 Q42011 Q12012 Q2 2012 Q32012 Q42012 Total
Community events 1/council district/ |Participated 2 5 8 3 4 4 13 2 1 42
year in all council
districts.
Orange County Groundwater As needed; upto [N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
Replenishment System & West 4/year
Basin tours
Urban Water Cycle tours As needed Conducted N/A 6 11 0 N/A N/A N/A N/A N/A 17
tours
Advanced Water Purification Facility [6/month Exceeded N/A N/A 9 79 36 32 34 27 26 243
tours goal
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Water Purification Demonstration Project Outreach Metrics (DRAFT)
(March 1, 2010 - December 31, 2012)

Community events Hosted informational booths at numerous community events and engaged a number of booth visitors in discussing the project and signing interest cards. The
number of overall event attendees and visitors engaged by project staff are listed below. Between October and December 2012, participated in the Filipino-
American Festival (11,500 attendees; 259 booth visitors).Prior to July 2012, participated in the San Diego Horticultural Society meeting (300 attendees; 50 booth
visitors); Mira Mesa Town Council Street Fair (3,000 attendees; 150 booth visitors); Juneteenth Celebration (2000 attendees; 68 booth visitors); Allied Gardens
SpringFest (15,000 attendees; 175 booth visitors); Scripps Ranch Community Fair (2500 attendees; 120 booth visitors); Fiesta de los Penasquitos (18,000
attendees; 77 booth visitors); Clairemont Garden Tour & Expo (600 attendees; 20 booth visitors); Logan Heights Library Earth Day Event (71 attendees; 20 booth
visitors); BD Biosciences Earth Day Fair (150-200 attendees; 26 booth visitors); Take Your Sons and Daughters to Work Day (250 attendees; 45 booth visitors);
Scripps Research Institute Employee Fair (2000 attendees; 52 booth visitors); City of San Diego Celebrate the Earth (1,000 attendees; 12 booth visitors);
EarthFair (60000 attendees; 196 booth visitors); Linda Vista Multicultural Festival (20000 attendees; 368 booth visitors); Qualcomm Earth Day Event (2,000
attendees; 182 booth visitors); the SDSA High Tech Fair (3,000 attendees; 700 booth visitors); Greater San Diego Science and Engineering Fair (750 fair
participants; over 100 judges); San Diego Science Festival Expo Day (27,000 attendees; 740 booth visitors); and Rolando Street Fair (8,000 attendees; 79 booth
visitors); the Girl Scouts World of Water Workshop (120 attendees; 49 booth visitors), Serra Mesa Community Fair (5,000 attendees; 140 booth visitors), Wesley
Methodist Church Health Fair (300 attendees overall, 65 booth visitors), FilAmFest (12,000 attendees overall; 339 booth visitors); Politifest (500 attendees; 50
booth visitors), Mira Mesa Town Council Street Fair (10,000 attendees overall, 200 booth visitors), Fiesta del Sol (60,000 attendees), RiverFest (6,000 attendees),
Sally Ride Science Festival (145 attendees), Take Your Daughters and Sons to Work Day (100 attendees), EarthFair (60,000 attendees), Qualcomm Earth Day Fair
(1,000 attendees), Lao New Year Fair (2,500 attendees), Science Expo (30,000 attendees), Heritage Festival (11,000 attendees), Chinese New Year Fair (25,000
attendees), Tet Festival (20,000 attendees), Multicultural Festival (20,000 attendees), Executive Square Green Fair, and Little Italy FESTA. Provided materials for
distribution at National Public Works Week and Scripps Ranch Green Fair. Continuing to schedule future events.

Orange County Groundwater Scheduled upon request. GWRS tour brochures and sign-up forms are provided at AWP Facility tours.

Replenishment System & West

Basin tours

Urban Water Cycle tours 47 guests visited Point Loma Wastewater Treatment Plant and 25 guests visited Alvarado Water Treatment Plant between January and June 2011. Urban Water

Cycle tours ended prior to AWP Facility tours.

Advanced Water Purification Facility [Hosted 243 tours for a total of 3,244 guests. Between October and December 2012, hosted 26 tours for 462 guests, including members of the general public as
tours well as California-Nevada AWWA Conference guests, water experts from Spain, Public Utilities Department staff, UCSD Medical School students, San Jose Silicon
Valley Chamber of Commerce members, middle and high school students, SDSU students, Sustainable Scripps Ranch members, CARCD conference attendees,
and California Department of Public Health staff. Entire list of tours available in tour database. Tour feedback available in feedback database.
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Water Purification Demonstration Project Outreach Metrics (DRAFT)
(March 1, 2010 - December 31, 2012)

2010 Q12011 Q22011

Status

Q3 2011

Q4 2011

Q12012

Q2 2012

Q32012

Q42012 Total

Open house training for tour guides |1 prior to opening |Exceeded N/A N/A 2 N/A N/A N/A N/A N/A N/A 2
goal
Social Media, Conferences and Awards
Present at water industry trade 1/year Exceeded 3 2 2 3 4 3 9 4 3 33
show/conferences goal
Add/update contact database Monthly or as Updated as 833 new| 640new| 185new| 477 new| 390 new 536 new 998 new 81 new| 100 new 3,890
needed new contacts | contacts| contacts| contacts| contacts| contacts contacts contacts contacts| contacts| contacts
arrive
Presentations to all water and All that may get IPR [100% of 19 0 0 0 1 0 8 0 0 24
wastewater agency boards water agencies
Presentations to all cities in the 100% N/A 10 0 0 0 0 0 0 0 O 10 cities
county that would receive water
from the AWPF.
Social media monitoring: N/A In progress
Posts/tweets 0 2 0 35 116 306 133 175 149 916
Comments/Mentions 0 0 0 8 11 34 14 15 5 87
Retweets 0 0 0 2 2 20 6 13 11 54
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Water Purification Demonstration Project Outreach Metrics (DRAFT)
(March 1, 2010 - December 31, 2012)

Open house training for tour guides

Katz & Associates conducted a presentation skills training for tour guides on June 23, 2011. L. Macpherson held a training meeting on June 2, 2011, to review
tour guide script and tour set-up.

Social Media, Conferences and Awatr

Present at water industry trade
show/conferences

Developed and submitted abstracts for upcoming conferences. Between October and December 2012, presented at the California Lake Management Society
conference in San Diego in October 2012 and presented at the CA-NV AWWA conference in San Diego in October 2012 (two different presentations). Prior to
this quarter, presented at the 2012 Annual WateReuse Symposium in Florida in September 2012 (two different presentations), both CA-NV AWWA Desalination
Committee Workshops in Foster City and Fountain Valley in August 2012, WateReuse Association webinar in June 2012, WESTCAS conference in June 2012,
AWWA ACE 12 in Dallas in June 2012 (three different presentations), WateReuse Reuse & Desalination Research Conference in San Diego in June 2012 (three
different presentations), Ozwater’12 in May 2012, WateReuse California conference in Sacramento in March 2012 (presented and hosted a poster display), ASCE
Region 9 Annual California Infrastructure Symposium in Sacramento in February 2012, 2011 Potable Reuse Conference in November 2011 in Florida (three
different presentations), WEFTEC 11 conference in October 2011 in Los Angeles, ACWA Continuing Legal Education workshop in September 2011 in San Diego,
WateReuse Symposium in September 2011 in Phoenix (two different presentations), AWWA ACE 2011 in June 2011 in Washington, D.C. (two different
presentations), WateReuse California Annual Conference in March 2011 in Dana Point, the Utilities Management Conference in February 2011, the WateReuse
Symposium in September 2010 in Denver, AWWA ACE 2010 in June 2010, and WateReuse California annual conference in March 2010 (presented and staffed an
exhibit).

Add/update contact database

Added 100 contacts between October and December 2012. The total number of contacts is 3,890.

Presentations to all water and
wastewater agency boards

Invited SDCWA Board of Directors and all member agency GMs, board members and chief engineers to a tour of the AWP Facility in May 2012. Representatives
from 13 agencies attended. Presented to the CWA board in December 2011. Presented to Olivenhain Municipal Water District on Nov. 17, 2010. Presented to
the SDCWA board meeting on Aug. 26, 2010. The 36-member Water Authority board represents 24 agencies. Presented to the SDCWA member agency GM
meeting on Aug. 17, 2010.

Presentations to all cities in the
county that would receive water
from the AWPF.

Made a full presentation to Metro JPA on Dec. 2, 2010. Cities of Chula Vista, Coronado, Del Mar, El Cajon, Imperial Beach, La Mesa, Lemon Grove, National City,
Poway, and San Diego were present. County of San Diego, Otay Water District, Metro TAC and IROC were also present. M. Steirer presented briefly to Metro JPA
on Aug. 5, 2010.

Social media monitoring:

Posts/tweets

Comments/Mentions

Retweets

PIOs and staff monitor the project Facebook and Twitter sites. Between October and December, the City posted 83 wall updates to Facebook and 66 tweets to
Twitter. The public posted 1 comment on Facebook and 4 mentions and 11 retweets on Twitter about the Demonstration Project. In total, the project has made
916 posts or tweets. The public has posted 87 comments or mentions on Facebook and Twitter and 54 retweets on Twitter.
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Water Purification Demonstration Project Outreach Metrics (DRAFT)
(March 1, 2010 - December 31, 2012)

Status 2010 Q12011 Q22011 Q32011 Q42011 Q12012 Q22012 Q32012 Q42012 Total
Awards earned N/A Earned local 0 0 0 1 0 1 0 1 1 4
and national
awards.
Media Outreach
Media contact database: create and |N/A N/A 82 81 81 81 81 87 87 87 240 270
update contacts
Post news articles on project Update monthly Ongoing 20 3 3 10 8| 11 posted; 13 1 1| 83 posted
website 13 pending
News releases 3/year Exceeded N/A N/A 1 2 2 9 1 3 2 20
goal releases
Project briefings with editorial staff |80% N/A N/A N/A N/A 4 0 1 0 1 0 6
— community and special interest
newspapers
Project briefings with editorial staff [100% Met goal N/A N/A 4 3 0 3 0 0 0 9
— daily papers
Template article to community and |50% publication Met goal N/A N/A N/A 10 1 7 1 1 0 20
special interest papers rate covered
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Water Purification Demonstration Project Outreach Metrics (DRAFT)
(March 1, 2010 - December 31, 2012)

Awards earned Recognized in December 2012 by ACWA as a Best in Blue 2012 finalist for achieving communications excellence. Received the 2012 WateReuse Association Small
Project of the Year award in September 2012. Project Director Marsi Steirer received the 2012 WateReuse California Recycled Water Advocate of the Year award
in March 2012. Received the 2011 WateReuse Association Public Education Program of the Year award in September 2011.

Media Outreach
Media contact database: create and [Have 270 media contacts in all.

update

Post news articles on project Posted 86 related media clips on the project’s News and Publications Page. Between October and December 2012, posted KPBS (San Diego seeks a swifter
website current for water recycling).

News releases Between October and December 2012, distributed news releases to SDSU and Scripps Ranch for inclusion in their newsletters. Covered in Scripps Ranch

Newsletter in December. Prior to October 2012, distributed news release regarding WateReuse Association award, Drinking Water Week and the tour open
house in May 2012. Pitched story and provided news releases about tour visits to 13 community papers. Distributed releases in July and September 2011 to

entire distribution list. Mayor’s Office distributed advisory about AWP Facility opening in June 2011.
Project briefings with editorial staff |Since 2010, met and/or spoke with reporters from San Diego Monitor, Mission Valley News, Tieng Nuoc Toi Radio (Vietnamese radio), Filipino Press, Epoch

— community and special interest Times and GrokSurf blog. [Some of these briefings overlap with the AWPF reporter tour metric.]

newspapers
Project briefings with editorial staff [Since 2010, met and/or spoke with reporters from San Diego Union-Tribune, New York Times and the Atlantic/Wall Street Journal. Previously met and/or spoke

— daily papers with reporters and editors from San Diego Union-Tribune (twice), North County Times, Voice of San Diego, KPBS (twice), and New York Times. [Some of these
briefings overlap with the AWPF reporter tour metric.]

Template article to community and |Prior to October 2012, distributed template article about the AWP Facility to San Diego Horticultural Society and covered in August 2012 newsletter. Distributed
special interest papers template article about preliminary testing and monitoring results to WateReuse Association’s San Diego chapter and covered in May 2012 newsletter.
Distributed updated template article about AWP Facility to 82 publications in February 2012. Scoop San Diego/Mission Valley News, ecoBLOGic, WateReuse
Association, Alpine Community Network newsletter, Beach and Bay Press, and My Clean Water Act covered the Demonstration Project based on the template
article. In March 2012, provided AWP Facility template article to Councilmembers Zapf and Young to include in their newsletters. Council President Young
covered the Demonstration Project in his newsletter. US Mayor covered the AWP Facility in December 2011 based on the updated project template article
distributed in November 2011. Distributed original template article about the project opening in July 2011 to media list, trade journals and stakeholder
newsletters. Mission Times Courier, the Mission Valley News, the La Jolla Light and sister papers, the Emerald News, the San Diego Metro, SCAP Monthly
Update, Desalination & Water Reuse, WateReuse Association, WaterTechOnline.com, ACWA News, and AWWA Streamlines covered the AWP Facility based on
the template article.
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Water Purification Demonstration Project Outreach Metrics (DRAFT)
(March 1, 2010 - December 31, 2012)

Status 2010 Q12011 Q22011 Q32011 Q42011 Q12012 Q22012 Q42012 Total
Advertise AWPF tours in community [N/A N/A N/A N/A 1 6 0 0 1 1 0 9
and ethnic papers
Story ideas to science and 3/year Exceeded 1 2 3 0 1 2 0 2 1 12
environmental reporters (print, goal
radio and television), as well as to
reporters who write about more
general issues
AWPF tour for all science and 100% attend N/A N/A N/A 1 5 0 3 1 2 1 13
environmental reporters (print,
radio and television), as well as to
reporters who write about more
general issues
Project articles in stakeholder 4/year Have not met 0 0 0 3 0 3 0 0 0 4
publications or websites goal
PSA production for city cable 3 over project life  |[N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
channel
Speakers Bureau
Presentation skills training for all N/A N/A 3 0 1 0 0 1 0 0 0 5
members
Include presentation contact N/A Included on N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
information on all materials and all info.
website materials
Information/Interest cards 100% 100% 59 9 12 13 4 5 7 10 13 132
distributed to members of groups
having presentation
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Water Purification Demonstration Project Outreach Metrics (DRAFT)
(March 1, 2010 - December 31, 2012)

Advertise AWPF tours in community
and ethnic papers

Between July and September 2012, advertised AWP Facility tours in the VOSD Monthly magazine. Prior to July 2012, advertised AWP Facility tours on the Voice
of San Diego website and emails (June 2012), and in We Chinese in America (August 2011), Filipino Press (August 2011), La Prensa (July 2011), El Latino (July
2011), San Diego Monitor (July 2011), Giving Back Magazine (July 2011), and Voice and Viewpoint (June 2011).

Story ideas to science and
environmental reporters (print,
radio and television), as well as to
reporters who write about more
general issues

Worked with reporters to develop "Changing Public Perceptions" (OpFlow, December 2012), “You are Drinking What?” (Wall Street Journal, August 24, 2012),
“Wade in the Water” segment (KFMB, August 6, 2012), “As 'Yuck Factor' Subsides, Treated Wastewater Flows From Taps” (New York Times, Feb, 10, 2012) and
“Where toilet-to-tap fears circle the drain” (San Diego Union-Tribune, Jan. 21). Prior to January 2012, worked with reporters to develop “Future of Water on
Display” (US Mayor, Dec. 19, 2011), “Will Mayor sip purified sewage?” (Voice of San Diego, June 30, 2011), “Wastewater getting new life across county” (UT,
May 15, 2011), “San Diego launches landmark water project” (UT, June 30, 2011), “From Toilets to Tap” (USA Today, March 3, 2011), “The yuck factor: Get over
it” (UT, Jan. 23, 2011), and “New Source of Drinking Water Hinges on Pilot Project” (UT, Oct. 11, 2010).

AWPF tour for all science and
environmental reporters (print,
radio and television), as well as to
reporters who write about more
general issues

Between October and December 2012, provided AWP Facility tour to Tom Fudge of KPBS (December 10, 2012) . Prior to October 2012, provided tours or visits of
the AWP Facility to KFMB, San Diego Monitor, Voice of San Diego, Mission Valley News, Epoch Times, New York Times (twice — reporter and photographer),
Filipino Press, Tieng Nuoc Toi Radio (Vietnamese radio), and San Diego Union-Tribune (twice). Held a news conference and offered a tour for media, including
science and environmental reporters, on June 30. Local media attended, including Daily Transcript, Voice of San Diego, and television stations (KUSI, KGTV,
KFMB, KNSD and Univision).

Project articles in stakeholder
publications or websites

Distributed updated AWP Facility tour template article to stakeholders in February 2012. San Diego Coastkeeper and | Love a Clean San Diego published articles.
Distributed facility opening article to stakeholder contacts in July 2011. San Diego Coastkeeper and Equinox Center published articles in their newsletters.

PSA production for city cable
channel

Will use virtual tour video footage to develop a PSA.

Speakers Bureau

Presentation skills training for all
members

Conducted workshops on June 28, May 25, and May 24, 2010. Held meetings on June 1, 2011 and January 10, 2012, to update speakers bureau staff on AWPF
tour promotion and presentation slide edits.

Include presentation contact
information on all materials and
website

Included the following language: For more information, please call (619) 533-7572 or email purewatersd@sandiego.gov.

Information/Interest cards
distributed to members of groups
having presentation

Cards were available to all speakers bureau presentation attendees.
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Water Purification Demonstration Project Outreach Metrics (DRAFT)
(March 1, 2010 - December 31, 2012)

Status 2010 Q12011 Q22011 Q32011 Q42011 Q12012 Q22012 Q32012 Q42012 Total
Categorize presentations by council |N/A Presented in
district all districts
Council District 1 6 1 1 4 1 0 0 1 1 15
Council District 2 11 3 3 3 0 0 0 1 3 23
Council District 3 3 1 3 0 0 0 3 0 0 10
Council District 4 3 0 2 2 0 0 2 5 2 16
Council District 5 5 0 0 0 0 0 0 1 3 9
Council District 6 7 1 1 0 2 2 0 0 1 14
Council District 7 10 2 1 0 0 2 0 0 0 15
Council District 8 7 1 1 0 0 0 0 0 0 9
Outside City Boundaries 15 2 1 4 1 1 1 3 3 31
Total 59 9 12 13 4 5 7 10 13 132
Evaluation forms received from 50% Received 14 4 9 6 0 2 2 2 2 41
groups having presentations 29%.
Speaker tracking forms collected 100% Received 42 8 11 10 2 3 7 3 0 86
67%.
Type of groups that received Presented to
presentations: all types of
Environmental|80% identified 3 1 1 0 0 0 0 2 1 8
Multicultural groups/orgs|50% groups 3 0 2 0 0 0 0 2 0 7
Business associations/BIDs|50% 3 0 0 0 0 0 0 0 1 4
Senior/service groups|30 groups 0 0 0 0 0 0 1 0 0 1
Civic/social clubs{80% 3 1 5 5 2 1 1 1 0 19
City planning groups|80% 16 2 3 0 0 0 0 2 2 25
Com