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City of San Diego Recycled Water Study Section 1
2010 Recycled Water Master Plan Update Purpose and Background

SECTION 1
PURPOSE AND BACKGROUND

1.1 Purpose of 2010 Recycled Water Master Plan Update

Per San Diego Municipal Code (Chapter 6, Article 4, Division 8), the City shall prepare and adopt a Recycled
Water Master Plan (RWMP) to define, encourage, and develop the use of reclaimed water within its
boundaries. The RWMP shall be updated every five years. The last update was completed in 2005 (Recycled
Water Master Plan Update 2005). This 2010 RWMP Update is completed in conjunction with the ongoing
City of San Diego (City) Recycled Water Study.

The Recycled Water Study (scheduled to be complete by Fall 2011) will provide recommendations for future
water reuse projects that offload PLWTP and maximize recycling. The Recycled Water Study
recommendations will likely include a blend of non-potable reuse and indirect potable reuse (IPR) projects.
However, the ability and intent to implement indirect potable reuse projects will not be fully determined until
the City’s Water Purification Demonstration Project (Demonstration Project) is complete in 2012. Therefore,
the Demonstration Project is an important project in relation to the region’s future approaches to reuse.

The purpose of this 2010 RWMP Update is to evaluate opportunities to maximize non-potable reuse if IPR
projects are not pursued. This 2010 RWMP Update describes the existing non-potable system and near-term
expansions (through 2015), and identifies potential long-term non-potable reuse expansion concepts.
Implementation of future non-potable reuse concepts beyond already planned expansions through 2015 is
pending the findings of the Demonstration Project as summarized on Figure 1-1 (see Section 6 for further
discussion).

North City Non Potable Reuse
(City & Wholesale 2015)
IPR & non potable @ non-potable only

Implement the Implement the
Recycled Water Recycled Water
Study Master Plan

to implement the Recycled Water Study & IPR:
¥ Water Purification Demonstration Project Successful
¥ COPH regulations determined
¥ San Vicente model proves regulations are met
¥ City Council Approval
Figure 1-1. Non-potable Reuse Decision Tree.
The Demonstration Project, San Vicente reservoir modeling, State regulations and Council approval are key steps in
determining the approach taken to develop recycled water projects in the future
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City of San Diego Recycled Water Study Section 1
2010 Recycled Water Master Plan Update Purpose and Background

The 2010 RWMP Update is organized into the following sections:

® Section 1 — Purpose and Background

= Section 2 — Baseline Recycled Water System

= Section 3 — Recycled Water Supply

= Section 4 — Initial Market Assessment

= Section 5 — Distribution Expansion Opportunities and Refined Market Assessment
® Section 6 — Implementation Plan

®  Section 7 — References

This section presents background information on the history of the water reuse program (including the need
for a local supply resource and wastewater management), and the Recycled Water Study currently in
development.

1.2 History of Water Reuse Program

The City has been a pioneer in the field of water recycling. In 1981, the 25,000-gallon per day Aqua I pilot
aquaculture plant began operation in Mission Valley with the water produced used to irrigate a sod farm
adjacent to Jack Murphy Stadium (now Qualcomm Stadium). In 1984, the Aqua II Water Reclamation
Facility, a second, larger pilot research installation, began treating 180,000 gallons per day of wastewater. This
water was sold to the California Department of Transportation (CalTrans) for use in irrigating freeway
landscaping beginning in 1987. In 1991, the Aqua III Water Reclamation Facility and Aqua 2000 Research
Center were located in the San Pasqual Valley, north of the community of Rancho Bernardo, where the Aqua
III plant continued to use aquaculture treatment to reclaim wastewater. This facility had the capacity to treat 1
million gallons per day (mgd) for agricultural use and irrigation. The Research Center continued to study the
concept of advanced water treatment and potable reuse using a variety of treatment methods until 2001 when
the project was discontinued.

In 1997, the North City Water Reclamation Plant INCWRP) was completed, and the City has been delivering
recycled water to customers for irrigation and industrial use on a larger scale. In 2002, the South Bay Water
Reclamation Plant (SBWRP) was completed, and in July 2006 began delivery of recycled water to the
International Boundary and Water Commission (IBWC), followed by Otay Water District and CalTrans at
later dates. The amount of water reused has reached the current total of approximately 10.9 mgd (annual
average for 2009 and 2010) to retail customers within the City’s service area, as well as outside agencies (or
wholesale customers).

The City has made significant progress in expanding recycled water use based on the framework outlined in
previous planning efforts. Key planning studies that have guided recycled water system expansions include
the 2000 Updated Water Reclamation Master Plan (Northern and Central Service Areas), 2005 Recycled Water Master
Plan Update, 2005 South Bay Recycled W ater Feasibility Study and 2006 Water Reuse Study. An overview of the key
findings from these studies are provided in Section 1.3.2 and Appendix A.

Since these reports were developed, the City completed Phase I of the Northern Service Area recycled water
system expansion in 2005, and the Phase II expansion is in various stages of completion with plans to
complete all projects by 2015. In addition, City staff has actively pursued connecting the potable water use
sites identified as Tier 1 customers (demands greater than 20 acre-feet per year (AFY)). Eight of the nineteen
sites, located adjacent to the existing recycled water distribution system, are now being served by recycled
water. Several more are in the plan review stage.
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In South Bay, staff has worked on project planning to serve potential customers identified in the 2005 South
Bay Recycled Water Feasibility Study and potential pipeline extension projects to serve facilities in the
Southern Service Area region.

The following discussion briefly recounts some of the key historical events that initiated the recycled water
program.

1.2.1 Recycled Water as a Local Water Supply Resource

Most of the City’s existing water supply is imported water from the Colorado River and the California State
Water Project. Because of this, the City has long recognized the need to develop local water supplies to
balance and reduce the dependence on imported water. A diversified water “portfolio” would provide the
City needed reliability and local control of its water supply. In 1997, the City prepared the Strategic Plan for
Water Supply, a significant initial effort at documenting the diversification needed to address water supply
needs through 2015. This report was updated with the more detailed Long-Range Water Resources Plan
(Long-Range Plan), completed in 2002, outlining a phased approach to satisfy water supply needs through
2030. The Long-Range Plan recommended that the City develop and use recycled water to meet future
demands and outlined specific goals for recycled water supply through 2030.

The need for local water supply development has been echoed by the San Diego County Water Authority
(SDCWA), and their 2009 Annual Water Supply Report shows plans to increase local supplies (including
recycled water) for 40 percent of regional demands by 2020. In order to support this goal, the SDCWA offers
grant funding to its member agencies to study the development of local resources.

In 2009, the California State Water Resources Control Board (SWRCB) adopted a recycled water policy aimed
at increasing recycled water usage, minimizing carbon footprint, and promoting sustainable management of
surface and groundwater resources. The policy lists the following primary goals:

® Increasing recycled water usage over 2002 levels by one million AFY by 2020 and by at least two million
AFY by 2030;

® Increasing stormwater usage by at least half a million AFY by 2020 and at least one million AFY by 2030;
® Increasing water conservation in industrial and urban uses by 20 percent by 2020; and,

= Substitution of as much recycled water for potable water as possible by 2030.

Although increased conservation and use of stormwater is planned, the thrust of the policy is to increase the
use of recycled water from municipal sources in a manner that complies with California Title 22, and all other
applicable state and federal water quality laws and regulations. The policy describes criteria intended to

streamline and generate consistency in the permitting of recycled water projects. Topics addressed by the
policy include the following:

= Salt and nutrient management plans for groundwater basins and watersheds;

= Streamlined permitting for landscape irrigation projects that use recycled water;

= Recycled water groundwater recharge projects;

" Antidegradation of water quality;

= Contaminants of emerging concern; and,

= Incentives for the use of recycled water.

In 2009, the SWRCB also adopted the General Waste Discharge Requirements for Landscape Irrigation Uses

of Municipal Recycled Water. This general permit streamlines the permitting process for use of disinfected
tertiary recycled water from municipal sources for landscape irrigation projects. Such irrigation projects
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include parks, greenbelts, school yards, athletic fields, golf courses, and several other public access ateas. The
general permit requires that the recycled water meet certain treatment and use standards for protecting public
health and the environment.

1.2.2 Recycled Water and Wastewater Management

In addition to a critical water supply need, wastewater management also drives the need to maximize local
water recycling. Since 1963 the City has treated its wastewater at the Point Loma Wastewater Treatment Plant
(PLWTP), which provides advanced primary treatment before disposal via an ocean outfall. In 1972, the
federal Clean Water Act (CWA) was adopted which requires that wastewater plants provide a minimum of
secondary treatment. Section 301(h) of the CWA allowed facilities that discharge to certain marine waters to
apply for a modified National Pollutant Discharge Elimination System (NPDES) permit, waiving secondary
treatment requirements. The City originally applied for the modified permit, but then withdrew it. In 1987,
the U.S. Environmental Protection Agency (USEPA) and environmental groups sued the City for not
meeting the provisions of the CWA. The Ocean Pollution Reduction Act (OPRA) was passed in 1994 to
allow San Diego to reapply for the modified permit. The lawsuit was resolved later that year when the
modified permit was granted, saving the City an estimated $3 billion in avoided capital costs for additional
secondary treatment facilities.

As part of the application for a modified NPDES permit, the City committed to implementing a water
reclamation program that would create a system capacity to treat 45 mgd by 2010. The City has fulfilled the
treatment capacity requirement with the completion of the 30 mgd NCWRP in 1997 and the 15 mgd SBWRP
in 2002. A 1995 federal court order further required the City to construct an “optimized recycled water
distribution system” in conjunction with building the NCWRP. The majority of the distribution facilities that
comprise the optimized system were installed between 1995 and 1998 to enable delivery of recycled water
upon completion of the reclamation plant.

The USEPA provided a grant that helped fund the construction of the NCWRP. Conditions of the grant
award are quoted as follows:

Upon certification of the NCWRP, flows into the plant will constitute a minimum of 75 percent of the plant’s design
capacity (i.e. at least 22.5 mgd). Of these flows the City will beneficially rense at least 10 percent upon certification and
shall attempt to meet the following goals:

a. Beneficial rense of 25 percent of the flows treated at the NCWRP by December 31, 2003.
b. Beneficial reuse of 50 percent of the flows treated at the NCWRP by December 31, 2010.

Based on anticipated flows, the City established reuse goals of 6 mgd by the end of 2003 and 12 mgd by the
end of 2010 to fulfill the USEPA grant goals.

Presently, NCWRP treats 22.5 mgd (75 percent of capacity) of wastewater to secondary standards. The
requirement to reuse 10 percent of the treated flows was achieved in 1998, when about 2.4 mgd of recycled
water was distributed. Currently, approximately 7.2 mgd of recycled water is beneficially reused, which is
planned to increase to 10.4 mgd by 2015. Through the distribution system expansion (Phase I completed,
Phase II planned or under construction), parkland/open space retrofits, and by requiring developers in the
NCWRP setrvice area to construct recycled water conveyance systems to new developments, the City has
diligently pursued the fulfillment of the water reuse goals.

Regarding the City’s application for a new modified NPDES permit in 2000, disagreements arose as to the
interpretation of OPRA, primarily over the quantity of suspended solids that could be discharged from the
PLWTP into the Pacific Ocean. These disagreements were the subject of two administrative appeals to the
Environmental Appeals Board and a lawsuit. The City appealed the USEPA’s application of OPRA to the

Q@c«iﬂ

Wﬂf&% 1-4
b

E Use of contents on this sheet is subject to the limitations specified at the beginning of this document.

4 ;Q P:\Brown and Caldwell - 2124\72729 - Recycled Water Master Plan\7.0 ProjDoc\7.5 2010 RWMP Update\Final\Section 1 Introduction Final
ol

08192011.doc

o

4 A
0 capwer



City of San Diego Recycled Water Study Section 1
2010 Recycled Water Master Plan Update Purpose and Background

new modified permit, which would require the City to continue to reduce the quantity of suspended solids
each permit period and continue to attain at least 58 percent removal of the biochemical oxygen demand
(BOD). Three environmental groups also appealed the new modified permit on a number of issues, including
that the quantity of suspended solids should be reduced further. In addition, an environmental group filed an
action in Superior Court of San Diego County challenging the State Board’s reinstatement of the 15,000
metric tons per year limit of total suspended solids (TSS). The Superior Court challenge was dismissed and all
appeals were stayed as the parties agreed to discuss possible alternative solutions to the OPRA issues. The
parties met regularly from January 2003 to March 2004 and agreed on a Settlement Agreement and Joint
Stipulation for Withdrawal of Appeals. The Settlement Agreement commits the City to (a) evaluate improved
ocean monitoring, (b) pilot test biological aerated filters as a form of technology to increase solids removal,
and (c) study increased water reuse.

In 2008, the USEPA made a decision to grant the City San Diego a modification to its NPDES permit. The
permit modification allows the City to continue to operate the PLWTP as a chemically-enhanced primary
treatment facility for five years rather than requiting an upgrade to secondary treatment. The permit
modification must be renewed every five years. Members of the environmental community (San Diego
Coastkeeper and the San Diego Chapter of the Surfrider Foundation) have traditionally opposed past permit
modification issuance, advocating the conversion of the PLWTP to full secondary treatment and thereby
reducing solids loading into the ocean. However, during the 2008-2010 permit modification process and in
lieu of such opposition, San Diego Coastkeeper and the San Diego Chapter of Surfrider Foundation entered
into a Cooperative Agreement (Agreement) with the City to conduct the Recycled Water Study. In
accordance with the Agreement, both of these organizations provided their support to the USEPA’s decision
to grant the permit modification. The City’s responsibility per the Agreement is to execute the Recycled
Water Study.

1.3 Overview of Recycled Water Study

The purpose of the Study is to evaluate non-potable and indirect potable reuse opportunities to meet the City
and project stakeholder goals through a 2035 planning horizon. These goals vary, and are not always
consistent amongst stakeholders. The study process aims to address these shared and differing goals by
developing various project alternatives, developing associated costs and benefits, and facilitating informed
decision making through work sessions and status update meetings. Developing the projects and the overall
plan is based on two fundamental principals summarized below.

1. Projects (especially the early phase projects) must have enough technical information to determine that
they appear feasible, safe, and provide a valuable local water resource. Projects must be defined to the
point that comparative costs and benefits can be developed.

2. The plan must address the PLWTP benefits associated with the environmental community’s goal of
reducing flows treated at the PLWTP by maximizing the use of recycled water, reducing solids loading
into the ocean , and meeting the City and Participating Agency’s (PAs) goal of managing Metropolitan
Sewerage System capital and operations and maintenance (O&M) costs.

The City has one recycled water system that consists of the Northern and Southern service areas. Expansion
of the recycled water system has the potential to offload the PLWTP. The Study will consider recycling
options throughout the region.

1.3.1 Recycled Water Study Project Components

The Study includes a number of technical evaluations and coordination steps to identify and evaluate reuse
alternatives within the City as well as areas served by the Participating Agencies. Throughout the study,
regular stakeholder briefing sessions are held to present progress and to receive input and feedback on the
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activities. A series of technical memoranda are being developed (as described below) to document
information and project progress. The Study also includes work sessions. The Framework Planning Session
was held in February 2010 and is summarized in TM 3, and the Coarse Screening Session was held in
August 2010 and is summarized in TM 6. The Fine Screening Session, which was held October 19, 2010, is
summarized in TM 7. These efforts will be encapsulated into a final recycled water study report.

1.3.1.1 Technical Memorandum Overview

The Recycled Water Study will consist of eight Technical Memoranda and one comprehensive report. The
eight TMs and the Study Report are being forwarded to project stakeholders for review and comment as they
are completed. The title of each TM and a brief description are provided below.

= TM No. 1: Non-potable Reuse Market Assessment. Non-residential market assessment within the City
of San Diego limits are examined, including irrigation customers as well as cooling towers, car washes, and
laundromats. Furthermore, discussions on potential demands offered by individual PAs are included.
(Final Submittal: September 2011)

®= TM No. 2: Regional Non-potable Reuse Recycled Water Demand. Non-tresidential market demands
within the PAs of the Metropolitan Sewerage System are assessed but limited to information received
from PAs on questionnaires distributed by the Study Team. (Final Submittal: September 2011)

= TM No. 3: Framework Planning. A summary of the Framework Planning Session held to align the City
and consultant team on key project issues, processes, and future steps. (Final Submittal: April 28, 2010)

= TM No. 4: Wastewater Supply and Treatment. Discussion of projected recycled water supplies within

the Metropolitan service area and examination of various treatment technologies. (Final Submittal:
October 8, 2010)

= TM No.: 5 Recycled Water Demand and Delivery. Evaluation of the projected recycled water demand
and the vatious methods of delivery. (First Submittal: June 8, 2011)

= TM No. 6: Coarse Screening. A summary of the Coarse Screening Session where project components
will be narrowed down. (Final Submittal: December 22, 2010)

= TM No. 7: Fine Screening. A summary of the Fine Screening Session where final solutions and steps
needed to move ahead will be discussed. (Final Submittal: February 15, 2011)

= TM No. 8: Revenue and Financials. An evaluation of the proposed project components based on cost.
(First Submittal: August 2011)

1.3.1.2 Study Stakeholders

The stakeholders for this project are comprised of the San Diego Coastkeeper, the San Diego Chapter of the
Surfrider Foundation, and the PAs of the Metro Wastewater Joint Power Authority (Metro JPA), who have
capacity rights in the Metropolitan Sewerage System pursuant to the provisions of the 1998 Regional Wastewater
Disposal Agreement Between the City of San Diego and the Participating Agencies in the Metropolitan Sewerage System. San
Diego County Water Authority (SDCWA), the agency that has primary responsibility for water supply
planning efforts, and Independent Rates Oversight Committee (IROC) are also stakeholders in the Study.
SDCWA representative provides regular updates on SDCWA activities related to the Study. These updates
include data from neighboring agencies, issues and guidelines related to brine management, and policies
related to Constituents of Emerging Concern (CEC).

1.3.1.3 Communication with Stakeholders

In order for the Study successfully achieve its goals and objectives, effective communication between all
stakeholders is critical. Therefore, the Technical Memoranda will be submitted to the stakeholders for review
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and comment. In addition, the City is conducting a series of Status Update Meetings (held every two months)
and workshops with the stakeholders to facilitate further discussion of the TMs and receive further input for
consideration.

1.3.2 Related Studies

The City has conducted numerous studies that provide information relevant to the development of the
Recycled Water Study. The following is a listing of some of the key studies that have been reviewed.

Updated Water Reclamation Master Plan (Northern and Central Service Areas), December 2000 —
Market assessment and identification of distribution system expansion alternatives. Phase 1 and Phase 11
included expansion of the North City recycled system to the north on Black Mountain road and then west
into Carmel Valley. Phase III included recycled water service to the Rancho Bernardo area.

City of San Diego Recycled Water Master Plan Update, September 2005 — This was the City’s five
year update of their Recycled Water Master Plan to fulfill the requirements of the San Diego Municipal
Code. The study included a market assessment that focused on capturing infill customers near the existing
North City Water Reclamation Plant INCWRP) distribution system infrastructure. Potential customers in
this area were separated into tiers based on their water demand and proximity to the existing recycled
water pipelines. Approximately 22 potable water customers were included in the Tier 1 group because
their individual water demand was over 20 acre-feet per year (AFY) (0.018 million gallons per day (mgd))
and they were located adjacent to an existing or planned recycled water pipeline. The market assessment
also identified potential customers in the existing Southern area and potential new areas such as Central
and the San Pasqual areas. Expansion of the Northern Service Area (Phases I & 11), previously approved
by City Council continued. However, Phase 111 of the Master Plan was not pursued due to the fact that in
2007 elected officials choose to pursue NC-3 of the Water Reuse Study.

South Bay Recycled Water Feasibility Study 2005. This study provides an analysis with
recommendations for supplying recycled water to the South Bay area, including the Southern Service
Area, IBWC, Otay Water District, Sweetwater Authority, CalTrans irrigation, and the Bajagua Recycled
Water Project. The report analyzes the existing system supply for the SBWRP, capacities, and hydraulics.
It presents alternative alignments and scenarios for serving potential users, and includes project phasing
and cost estimates. The study concludes that additional recycled water capacity will be needed as the Otay
Water District system expands and the demand increases. Another option is to sell recycled water to the
Bajagua Recycled Water Project in Mexico.

Water Reuse Study Final Report 2006. This study was completed in conjunction with the 2005 Recycled
Water Master Plan Update. Several strategies for increased use of recycled water within the region were
explored. The study involved input from various sources including an assembly of key stakeholders
comprised of community leaders, policy makers, water consumers, business leaders and other
professionals. An independent advisory panel of renowned experts in related fields was contracted
through the National Water Research Institute. Public viewpoints were solicited through community
meetings, focus groups and telephone/online surveys. The study includes an evaluation of six strategies
integrating non-potable reuse and indirect potable reuse opportunities for the North, Central and South
Service Areas. Option NC-3 was preferred by the stakeholders, which included infilling non-potable
demands in the existing non-potable North City system, followed by an indirect potable reuse project
utilizing San Vicente Reservoir. For the South Bay, SB-1 (a limited non-potable approach serving a
majority of non-potable water to the Otay Water District and Sweetwater Authority) and SB-3 (an indirect
potable reuse project utilizing Lower Otay Reservoir) were supported. SB-1 support was predicated on
proceeding with NC-3. In December 2007, elected officials directed City staff to develop a plan for
implementation of the NC-3 strategy which included, but was not limited to, a indirect potable reuse
demonstration project (R-303095).
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® 2015 Projections. Non-potable Reuse Demand Forecast through year 2015.

" Indirect Potable Reuse (IPR) Water Purification Demonstration Project. The Water Purification
Demonstration Project is the second phase of a process evaluating ways for the City to increase its use of
recycled water. The first phase was the City’s 2006 Water Reuse Study that identified reservoir
augmentation as the preferred option for developing recycled water sources. The Water Purification
Demonstration Project will determine if reservoir augmentation is a feasible option for San Diego.

Reservoir augmentation is a multi-step process that includes:

e Using advanced water purification technology on highly treated wastewater

e Sending the purified water to a reservoir to blend with existing water supplies
e Treating the blended water again to be distributed as drinking water

= Water Facilities Master Plan. Prioritized Water Facility Needs, 20-year CIP. The facility needs are
determined based on operational and condition deficiencies.

= Metropolitan Wastewater Plan. Wastewater Facility Needs. Provides guidance for establishing a CIP
program that is tied to San Diego Regional Planning Agency (SANDAG) flow projections and current
Mass Emission Rate permit conditions. This Plan also includes a list of projects that are driven by a
condition assessment program that is currently conducted by the Public Utilities Department.

= San Pasqual Conjunctive Study. This study evaluates the basin ability to store water and withdraw at a
later time.

= Tijuana Basin Aquifer. Examines the feasibility of using the Tijuana Valley Alluvial Aquifer as a potential
aquifer storage and recovery system to seasonally store recycled water.

= Pilot Wells. The pilot production well investigation evaluates the potential of ground water basins within
the City’s jurisdiction for water supply production potential for each basin for a new local water supply
source.

= Urban Water Management Plan (UWMP). In accordance with the California Urban Water Management
Planning Act, all California agencies providing water to more than 3,000 customers or more than
3,000 acre-feet of water per year are required to update their UWMP every five years and submit them to
the Department of Water Resources. The UWMP looks at the City’s historic and current water use
projections and compares water supplies with demands over the next 20 years. The plan identifies the
imported and local water supplies that will meet future demands including groundwater recovery and
water recycling, as well as City’s current and planned conservation measures. This helps to ensure that the
City can provide a reliable supply of high-quality water to meet current and future demand.

" Recycled Water Pricing Study. The City commissioned Raftelis Financial Consultants (RFC) to conduct
the Recycled Water Pricing Study. The purpose of the study is to review all financial aspects of the
recycled water operations and capital program to:

e Calculate the true cost of producing and distributing recycled water

e Recommend a pricing structure that recovers all costs associated with producing and distributing
recycled water

e Review alternative rate structures to encourage recycled water demand

e Determine appropriateness and amount of revenue and expenses that should be shared among potable
water, wastewater and recycled water programs and the resultant impacts on customers

e Develop a user-friendly computer Pricing Model that could be used to model rates in future years and
train City staff to use it

WA -
&% %@ 1-8

Use of contents on this sheet is subject to the limitations specified at the beginning of this document.

com

& P:\Brown and Caldwell - 2124\72729 - Recycled Water Master Plan\7.0 ProjDoc\7.5 2010 RWMP Update\Final\Section 1 Introduction Final
o
08192011.doc

4 A
0 capwer



City of San Diego Recycled Water Study Section 1
2010 Recycled Water Master Plan Update Purpose and Background

The Pricing Study includes extensive review of the current and projected recycled water demands,
operating and capital expenses, and policy issues related to allocation of costs among recycled water, water
and wastewater enterprises.

® Recycled Water Study Participating Agency Options (July 2010 Draft). This document was prepared
by the Metro JPA Technical Advisory Committee (Metro JPA TAC) to present additional options to be
considered as part of the Recycled Water Study. Options and ideas are presented to expand recycled water
in the northern, eastern, and southern areas of the region. The City provided a response letter to the
Metro JPA TAC on August 17, 2010 to discuss how these options have been addressed or will be
addressed in the Recycled Water Study. The Metro JPA TAC will be providing an updated, final version of
these options in the near future, which will be retitled as Regional Opportunities to Reduce Flows at Point Loma
Wastewater Treatment Plant, as noted in the Metro JPA TAC response letter dated September 9, 2010.
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SECTION 2
BASELINE RECYCLED WATER SYSTEM

This section describes the City’s baseline recycled water system within the context of this analysis, and is
based on technical memorandums (TMs) 1 and 2 prepared as part of the Recycled Water Study. The baseline
recycled water system is defined as existing (2010) facilities and demands, as well as any planned expansions
of the distribution system through 2015. Given the long-term focus of the Recycled Water Study to optimize
water reuse, the already planned near-term expansions of pipelines and additional customers are considered
part of the baseline system.

The City’s recycled water system serves two main areas, with each area supplied by a reclamation facility. The
Northern Service Area (NSA) is supplied with recycled water from the NCWRP, and the Southern Service
Area (SSA) is supplied with recycled water from the SBWRP. The recycled water system was originally
planned to consist of four independent recycled water service areas: the North City Service Area, the San
Pasqual Service Area, the Central Service Area, and the South Bay Service Area. Currently, only the NSA and
the SSA have been built. In this 2010 RWMP Update, discussion of NSA includes the Northern Service
Area, the Central Service Area and the San Pasqual Service Area, while the SSA consists solely of the South
Bay Service Area. Figure 2-1 shows the boundaries of the recycled water service areas.

The following subsections describe the two recycled water service areas within the City, which includes
existing as well as near-term, planned expansions to the service areas that will be developed by 2015.

2.1 Northern Service Area

The NSA is supplied with recycled water from the NCWRP. As of 2009, the NSA consists of 83 miles of
pipeline within San Diego that distributes recycled water to retail customers in the City and two wholesale
customers: the City of Poway (Poway) and Olivenhain Municipal Water District. Discussion of the NCWRP
is covered in Section 3.1.1.

2.1.1 Existing Northern Service Area Recycled Water Customers

Figure 2-2 presents the historical recycled water usage served by NCWRP. As shown, recycled water use has
typically increased since 2005 with the addition of several meters. There was a decline in 2010 usage, however,
primarily due weather impacts and potentially some conservation. Weather can significantly change outdoor
irrigation demands where demands are typically higher in dry, hot conditions and lower in cool, wet
conditions. In 2010, the San Diego area experienced cooler summertime temperatures (approximately five
degrees cooler than normal between the months of June and August) and annual precipitation that was
slightly higher than normal. Another factor that may have influenced demand is increased water conservation
and drought restriction messaging. Although recycled water use is exempt from drought restrictions, it is
possible that some customers reduced water use through more efficient irrigation. Given the fluctuations in
demands, an average of calendar year (CY) 2009 and 2010 demands are presented as existing demands when
discussing overall NSA demands.

Since 2005, the number of retail recycled water meters for the NSA has increased from 358 to 505 customers
as of CY 2010. Approximately 40 of the meters added from December 2007 to December 2010 were City
meters on public property. The total existing retail demands for the NSA are 4,386 AFY, and a summary of
the top 10 retail recycled customers as of CY 2010 is shown in Table 2-1.
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Figure 2-2. Historical NCWRP Beneficial Recycled Water Use (CY 1998-2010)

Table 2-1. Top 10 Retail Recycled Water Customers CY 2010

Annual Water Demand
Rank | Customer Name
AFY mgd

1 City of San Diego - Park and Recreation 756 0.7
2 International Boundary and Water Commission (IBWC) 604 0.5
3 Santaluz Golf Course 308 0.3
4 Marine Corps Air Station (MCAS) Miramar 272 0.2
5 Black Mountain Ranch and Del Sur Community HOA 188 0.2
6 El Camino Memorial Park 148 0.1
7 Miramar Nursery 103 0.1
8 California Department of Transportation (CALTRANS) 92 0.1
9 University of California, San Diego (UCSD) 87 0.1
10 City of San Diego - Environmental Services 76 01

Total Beneficial Reuse for Top 10 Retail Customers 2,635 24

Source: City of San Diego Public Utilities Department Recycled Water Program Staff
Note: Demands for top 10 customers are based on approximately 80 meter connections.
AFY: acre-feet per year

mgd: million gallons per day

HOA: Homeowner association
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Approximately 99 percent of the retail and wholesale customers use the water for irrigation, while the
remaining customers use the water for cooling towers. Table 2-2 lists the City’s existing customers that
currently use recycled water in their cooling towers and the four additional facilities are listed that have a
recycled water connection for cooling towers, but are currently using potable water.

Table 2-2. Existing Cooling Towers with Recycled Water Connection

Amylin Pharmaceuticals, 9627 Towne Center Drive
BD Biosciences, 10991 Torreyana

Biogen Idec, 8877 Judicial

La Jolla Commons, 4747 Executive Drive

Existing Cooling Tower Facilities Using NCWRP, 4949 Eastgate Mall

Recycled Water .
Qualcomm, 10290 Campus Point
Campus Points Investments, 10303 Campus Point Drive
Biosite, 9965 Summers Ridge
Johnson & Johnson, 3214 Merryfield Row
Existing Cooling Tower Facilities with Clinicomp, 9655 Towne Center Drive
Recycled Water Connections Grainger Inc, 5502 Oberlin Drive

Source: City of San Diego Public Utilities Department Recycled Water Program Staff

Wholesale Customers

Olivenhain Municipal Water District (OMWD) and the City of Poway (Poway) are the City’s two existing
wholesale customers served by the Northern Service Area. In addition to these two existing wholesale
customers, the Santa Fe Irrigation District has expressed interest in purchasing up to 850 AFY of recycled
water from the City. However, the Santa Fe Irrigation District demands are not included in the baseline
estimates since, if implemented, water purchases would not take place before the 2015 timeframe. Baseline
demands were obtained from surveys and coordination with participating agencies (PAs). Refer to Section
4.3.4, Participating Agency Surveys for the basis of the numbers.

Olivenhain Municipal Water District. OMWD has two connections to the City’s Northern Service Area.
In CY 2009/2010, OMWD used 642 AF of recycled water and the City is anticipating that they will use a
total of 1,100 AFY by 2015 (additional amount of 458 AFY). OMWD’s agreement with the City for the
original connection (on San Dieguito Road) is 400 AFY through 2019 and then reduces to 300 AFY up to
2024. The second connection is not covered by the agreement.

Poway. Poway is currently served by an existing connection to the southern portion of Poway and used 428
AF in CY 2009/2010. Poway’s existing agreement with the City allows for the purchase of up to 750 AFY;
the City has assumed that they will increase their usage by 323 AFY by 2015 to achieve the agreement
amount. In their survey response (refer to Section 4.3.4), Poway indicated that their current usage rate (428
AFY) would not increase. This is because their recycled water demands are in North Poway (developed as
part of the Rancho Bernardo non-potable reuse option) and not served by the existing connection to South
Poway. However, the City is including the contract amount as the baseline for planning purposes.

2.1.2 Northern Service Area Expansions (Planned by 2015)

As part of the Phase II expansion evaluated in previous Recycled Water Master Plan Updates (2000 and
2005), the City plans to expand the NSA through the installation of three distribution mains: the Carmel
Valley pipeline, the Camino del Sur pipeline, and the Los Penasquitos pipeline. The pipelines will convey
recycled water from the NCWRP to supply non-potable demands near Highway 56 (Ted Williams Freeway),
between I-5 and I-15. The three additional pipelines have a combined length of eight miles. The majority of
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demand will be serviced by the Carmel Valley pipeline, with the additional two pipes to be constructed to
connect the Carmel Valley pipeline to the existing system. Construction ona portion of the Carmel Valley
pipeline commenced in September 2010 and is expected to be complete by November 2011. As part of this
segment, construction of the Pacific Highlands pipeline is currently underway and is being completed through
a participation agreement with the developer. The Los Penasquitos pipeline had been delayed due to
environmental issues but was recently approved to move forward and has an estimated completion date of
January 2013. The Camino del Sur pipeline has been delayed due to environmental issues associated with
vernal pools and slowed development in the area as the project had included a participation agreement with a
local developer. Demands along the Carmel Valley pipeline can be served temporarily through the alternative
northerly conveyance route. However, this is costly due to the pumping needs and is not preferred for long-
term operations.

Along with the three recycled water mains, four pipeline extensions are expected to be constructed by 2012:
Westview Parkway Extension, Black Mountain Road Pipeline Extension, Park Village Extension, and Pacific
Highlands. A summary table of the planned recycled water pipelines is shown in Table 2-3. Refer to Figure 2-
1 for the existing and planned recycled water distribution system and existing and planned recycled water
customers with demands 5 AFY or greater.

Table 2-3. Additional Recycled Water Pipelines by 2015

Project Name Approximate Schedule
Phase Il Pipelines Carmel Valley Recycled Water Pipeline Construction September 2010- November 2011
Camino del Sur Recycled Water Pipeline Delayed construction
Los Pefasquitos Recycled Water Pipeline Construction March 2012 — January 2013
Pacific Highlands (along Phase Il alignment) Construction December 2011 — May 2015
Pipeline Extensions Westview Parkway Extension End of construction December 2011
Black Mountain Road Pipeline Extension End of construction December 2012
Park Village Extension End of construction June 2012

Source: City of San Diego Public Utilities Department Recycled Water Program Staff

There are an additional 19 planned customer connection projects that will increase recycled water use by
2015, including City property retrofit projects, customers identified in the 2005 Recycled Water Master Plan
Update (Phase 1I and Tier 1), conditioned sites and private retrofits along planned pipeline extensions, new
development projects, and pending customer connections currently in plan review. A list of these planned
recycled water customers and anticipated recycled water demands is shown in Table 2-4.

Note that there are two offset projects for new developments (University Towne Center project and the
Alvarado Apartments) where the anticipated demand from the projects is offset by converting public
properties to recycled water. The public properties that will be receiving recycled water are listed below the
development project names.

Once completed, the planned customer connection projects are expected to increase the average recycled
water demand by approximately 2,167 AFY (1.9 mgd) by 2015. It should be noted that actual demands will
be determined during implementation and the City will continue to monitor and update demands as projects
come online. Historically, the number of customer connections has been lower than planning estimates.
Therefore, the estimate of 2,167 AFY includes an adjustment factor based on the highest observed historical
connection rate (refer to Section 5.2.1 for more information).
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Table 2-4. Planned NSA Recycled Water Customers by 2015

Project Type Project No. Project Name Projected Usage (AFY)!
City Property 1 Park Village Open Space/Medians 4
Retrofits 2 Penasquitos East — Open Space Medians 5
3 Westview Neighborhood Park 12
4 South Village Park 7
Subtotal 28
2005 Master Plan 5 Phase 11 2 1000
Projects Los Penasuitos Recycled Water Pipeline
Camino del Sur Participation Agreement
Camino del Sur Engineering and Capital Projects
Pacific Highlands Participation Agreement
SR-56 Caltrans
Carmel Valley Recycled Water Pipeline
Tier 1 Customers 3
6 Brickman Group (Science Center Drive) 21
7 San Diego Tech Center 32
8 Scripps Westview HOA 22
9 Sorrento Canyon Golf Center 21
10 Westview High School (Phase Il project) 4
Subtotal 1096
Planned Pipeline 1 Conditioned Sites and Private Retrofits 900
Extensions Subtotal 900
New Development 5 12 Westfield Universitv Towne Center 6
Black Mountain Middle School 48
Mira Mesa Community Park 30
13 Alvarado Apartments 7
Mira Mesa High School 41
Walker/Wangehheim Joint Use Park 24
Scripps Ranch High School and Joint Use Park 32
14 Casa Mira View 80
15 Black Mountain Ranch 8 370
16 Scripps Memorial Hospital ® 80
17 University City Village 45
18 La Jolla Center 3 Project 22
Subtotal 172
Recycled Water Plan 19 Pendina Customer Connections to Recvcled Water 0 300
Review Subtotal 300
TOTAL Adiustment Factor' 0%
TOTAL Projected Additional Retail Demand by 2015: 2,167

Sources:  Provided by City of San Diego Public Utilities Department Recycled Water Program Staff at February 11, 2011 and March 3, 2011.
Notes: MAD - Maintenance Assessment District
1 Actual quantity of recycled water to be determined on each project’'s completion. The City will continue to monitor and update non-
potable demands as projects are implemented. Adjustment factor is based on the highest observed historical connection rate (refer to
Section 5.2.1).
2 Phase Il demands based on 2005 Recycled Water Master Plan Update, suite of recycled water pipeline projects that extend from
west from Black Mountain Rd to Carmel Valley along the Highway 56 corridor. Identified customers include Tier 1 through Tier 4
customers in Sub-areas 6 and 7.
3 Tier Lcustomers identified in 2005 Recycled Water Master Plan Update with non-potable demand > 20 AFY.
4 Site demand accounted for in the Phase Il project’s total of 1000 AFY.
5 Recycled Water commitments, as of February 2011, as a result of Water Supply Assessments and Developer Agreements.
6 Potable offset projects as a condition of development.
7 Estimated total demand based on usage of currently installed meters (50% of overall total).
8 Includes both irrigation and cooling tower estimated usage.
9 Customers have completed plan review or are currently in plan review.
10 San Diego Gas and Electric (SDG&E) construction project is only for two years; total planned usage is 670 AF.
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Any projects that are conversions of existing potable users to recycled water were removed from the Potable
Water Customer database for the analysis to identify potential new recycled water retrofit customers (refer to
Section 4.3.1 for more information on the Potable Water Customer database).

2.2 Southern Service Area

The SSA is supplied recycled water by the SBWRP, a tertiary treatment plant. It consists of 3.12 miles of
City-maintained pipeline that conveys recycled water to the City’s retail customers and Otay Water District, a
wholesale customer. Title 22 recycled water is produced to meet daily demand and remaining wastewater is
treated to secondary and discharged through the South Bay Ocean Outfall (SBOO). Discussion of the
SBWRP will be covered in a Section 3.

2.2.1 Existing Southern Service Area Recycled Water Customers

Similar to the NSA, an average of CY 2009 and CY 2010 demands are described for the SSA existing
demands. The majority of recycled water from the SBWRP is currently being used by Otay Water District,
which had a demand of 3,209 AFY (2.9 mgd) for CY 2009/2010. In addition to the SBWRP in-plant
demands, there are currently four retail recycled water meters owned by 3 customers within the SSA, with a
total demand of 626 AFY (0.6 mgd) for CY 2009/2010. Two of the customers ate Caltrans and IBWC
Wastewater Treatment Plant. The third customer is RMA Land Construction, a construction meter installed
November 2010 for a State of California project.

2.2.2 Southern Service Area Expansions (Planned by 2015/2026)

Although City staff continue to work with potential Southern Service Area customers, there are no confirmed
additional customers to be connected to recycled water (other than temporary connections) within the SSA
by 2015. The IBWC will be phasing out purchasing recycled water from SBWRP by September 2011, and
CalTrans is expected to increase demand by 2015, resulting in a net decrease of 526 AFY (0.5 mgd) by 2015.

There is one planned temporary retail meter for San Diego Gas and Electric (SDG&E) construction of a
filling station. This meter is projected to use a total of 670 AF over a two year period starting in late 2011.

Wholesale Customer — Otay Water District

Otay Water District is the single wholesale customer for the SBWRP and has an agreement with a City
through 2026. The agreement calls for an annual average flow rate in AFY that increases year by year to
5,847 AFY in 2026. The agreement also includes maximum recycled water flow rate of 6.0 mgd. Because the
City’s contract with Otay Water District extends through 2020, this contractual flow rate is assumed in the
baseline flows. Refer to Section 4.3.4, Participating Agency Surveys for the basis of the numbers.

In addition, Otay Water District has provided flow projections through 2040, which is a total of 10,110 AFY
(9.0 mgd) or 4,263 AFY (3.8 mgd) in addition to the 2026 demand of 5,847 AFY. Assuming 900 AFY will be
supplied by Otay Water District’s Ralph W. Chapman Water Recycling Facility, Otay Water District would
want an additional 3,363 AFY (3.0 mgd) from the SBWRP. Concepts for routing additional wastewater to
SBWRP to meet these demands are discussed in Section 3.
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2.3 Summary of Baseline Recycled Water System

A summary of each service area’s baseline recycled water customers (or number of meters) and pipelines is
shown on Table 2-5 and a summary of each service area’s baseline demands is shown of Table 2-6. Note that
information for customers, pipelines, and demands are constantly changing as the City progresses with its
recycled water program. Values are based on latest information available at the time of this study.

Section 3 provides information on recycled water supplies (existing and potential) to serve the baseline system
and potential non-potable reuse concepts identified later in this report.

Table 2-5. Summary of Baseline Recycled Water Customers and Pipelines

City of San Diego Service Area
Parameter
Northern Service Area Southern Service Area
Treatment Plant NCWRP SBWRP
Number of Retail Meters
Existing’ 505 5
Additional Online by 2015 1502 Unknown?
Total 655 Unknown3
Number of Wholesale Meters
Existing? 3
Additional Online by 2015 0 0
Total 3
Pipeline Length (City only)
Existing’ 83 miles 3.12 miles
Additional Online by 2015 8 miles 0 miles
Total 91 miles 3.12 miles
Source:  City of San Diego Public Utilities Department Recycled Water Program Staff
Notes 1 Existing system as of calendar year 2010.

2 Actual numbers of new meters unknown at this time. Estimate based on approximate number of irrigation meters
identified in the Potable Water Customer database (Section 4.3.1) for Planned Recycled Water Projects (Table 2-4).

3 Additional meters are expected for Caltrans, although the number is unknown at this time.
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Table 2-6. Summary of Baseline Recycled Water Demands by 2015/2026 (Annual Average)

Existing 1 Planned Baseline Demand
Area/Component (2015/2026) 2 (Total)
AFY mgd AFY mgd AFY mgd
NCWRP
Retail 4,386 39 2,167 19 6,553 5.8
Plant Use 2,008 18 -208 0.2 1,800 16
Poway 428 0.4 323 0.3 750 0.7
Olivenhain 642 0.6 458 0.4 1,100 1.0
NCWRP Total 7,463 6.7 2,740 24 10,203 9.1
SBWRP
Retail 3 626 0.6 -526 -0.5 100 0.1
Plant Use 913 038 -113 0.1 800 0.7
Otay 4 3,209 2.9 2,638 2.3 5,847 5.2
SBWRP Total 4,747 4.2 2,001 1.8 6,747 6.0
Total NCWRP & SBWRP 12,210 10.9 4,740 4.2 16,950 15.1

Source:  City of San Diego Public Utilities Department Recycled Water Program Staff
All numbers represent average annual demands.

Notes:  !Existing demands based on Recycled Water Demand Projections spreadsheet (March 8, 2011) provided by
City of San Diego Public Utilities Department Recycled Water Program Staff. Estimates represent average
use between CY09 and CY10.

2 Planned 2015 non-potable reuse totals provided by City of San Diego Public Utilities Department Recycled
Water Program Staff based on Planned Recycled Water Projects table (February 11, 2011) and revision email
dated March 3, 2011.

3Does not include SDG&E filling station construction project which is projected to use 335 AFY for a two year
period starting in January 2011.

4QOtay Water District contract demand is 5,847 AFY in 2026 based on City SD/Otay Water District agreement
through 2026, which is assumed for the planned flow.
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SECTION 3
RECYCLED WATER SUPPLY

The following section discusses the City’s recycled water supply from existing facilities, potential expansions
to the recycled water supply, and tributary protection measures undertaken by the City. This section is based
on information from TM 4 prepared as part of the Recycled Water Study.

Source water for the recycled water system is supplied through the City’s wastewater collection system. The
City owns and operates the Metropolitan Wastewater System (Metro System) that serves a 450-square-mile
area that includes incorporated areas of the City and the Participating Agencies (PAs):

= City of Chula Vista ® Lemon Grove Sanitation District

= City of Coronado = City of National City

= City of Del Mar ® Otay Water District

= City of El Cajon ® Padre Dam Municipal District

= City of Imperial Beach = Poway

= City of La Mesa ® San Diego County Sanitation District

The majority of the collection system relies on gravity to transport wastewater to treatment facilities, but
pump stations are required to lift the wastewater at certain locations throughout the collection system. There
are currently 83 pump stations throughout the City’s collection system. The two largest pump stations are
Pump Station No. 1 (PS1) and Pump Station No. 2 (PS2). PS1 collects wastewater from the southern portion
of the Metro System service area and pumps it northward to PS2 via the South Metro Interceptor (SMI). PS2
pumps wastewater collected from the Metro System to the PLWTP via two 87-inch force mains. The
PLWTP is the City’s largest treatment facility, treating the majority of the wastewater generated within the
service area. Two other treatment facilities, the NCWRP and the SBWRP, provide an additional 30 mgd and
15 mgd of treatment, respectively. Figure 3-1 (located at the end of this section for continuity) presents a
schematic of the Metro System’s interceptors and trunk sewers.

The NCWRP and SBWRP are the two water reclamation plants that produce recycled water that can be
supplied to beneficial reuse. This section describes the NCWRP and the SBWRP current process and flows,
projected flows, and water quality. This section also evaluates contributing wastewater sources and potential
additional supply from recycled supply facility improvements, including (1) increased flow diversions to the
existing SBWRP, and (2) potential supply from new satellite plants.

3.1 Existing Supply Facilities

Existing recycled water supply facilities include the NCWRP and the SBWRP. Section 3.1 describes existing
facilities, current process and projected flows with no additional infrastructure improvements, and historical
water quality. Note that data is presented based on CY 2009, which was the most recent data available at the
time of analysis of wastewater flow projections. Although CY 2010 data is now available, it is not expected to
change the findings of the analysis.
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3.1.1 North City Water Reclamation Plant

The NCWRP, commissioned in 1997, is a reclamation facility that treats wastewater generated in the northern
San Diego region, including the City of Del Mar, City of Poway, and northern San Diego communities such
as Mira Mesa, Rancho Penasquitos, and Scripps Ranch. After undergoing tertiary treatment and disinfection,
the recycled water is distributed to surrounding communities for irrigation and industrial uses. Refer to Figure
3-2 for the NCWRP treatment process schematic. A portion of the flow is demineralized at the NCWRP to
maintain recycled water total dissolved solids (TDS) concentration at or below 1,000 mg/L. Raw and waste
activated sludge from the NCWRP are pumped approximately 5 miles to the Metropolitan Biosolids Center
(MBC) for treatment. Excess secondary or tertiary effluent from the NCWRP is discharged back to the Metro
System in the New Rose Canyon Trunk Sewer (RCTS) where it combines with the raw wastewater and flows
to the PLWTP and is discharged to the ocean through a 4.5-mile outfall.

North City Water Reclamation Plant Treatment Process
From Original Use to Ultimate Reuse

BAR SCREEN
The wastewater is first sent through a screen
that collects and removes large debris.

PRIMARY CLARIFIER
| In primary treatment, heavy particles such as dirt
sink to the bottom of large tanks and are removed.

GRIT CHAMBER 7 OXYGEN TERTIARY FILTERS
In the grit chamber SLUDE 2 Water trickles through anthracite coal
heavy debris, such as filters to remove remaining wastes.

sand, settles to the
’ DEMINERALIZATION
wggﬁ?ﬁnigfr;ﬁo?endk Reduction of dissolved minerals to make
i e water suitable for all reclamation uses.

SLUDGE

AERATION TANKS

In the aeration tanks, waste water is mixed
with oxygen to create an environment for
bacteria to decompose organic pollutants.

SECONDARY CLARIFIER

In the secondary clarifier, organic solids settle to the
bottom of the tank and are separated from the treated
wastewater. The organic solids consist primarily of
bacteria. Most of the bacteria are pumped back to the

aeration tank to continue the treatment process. The water is

recycled for use
CHLORINE CONTACT BASIN e e

At this stage, filtered water is disinfected

with chlorine to kill any remaining bacteria.

Figure 3-2. NCWRP Process Schematic
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3.1.1.1 NCWRP Current Supply

The current NCWRP capacity is 30 mgd average annual daily flow (AADF) and was designed for expansion
to 45 mgd AADF. The NCWRP receives influent directly from the Penasquitos Pump Station (PQPS) and a
portion of the flow in the New RCTS which conveys the Pump Station No. 64 (PS64) force main discharge
(refer to Figure 3-1 located at the end of this section). Currently, 7 mgd is received from the PQPS and
approximately 16 mgd is diverted from the New RCTS. Table 3-1 provides a summary of the NCWRP’s
design capacity and recent flow activity in 2009.

Table 3-1. NCWRP Capacity and Recent Flow Summary

Design Capacity? Actual Intake? Recycled Water Distributed? Flow Returned to PLWTP23

30.0 20.3 46 15.7

Note: All flows are in mgd

1 Average Annual Daily Flow (AADF)
2 Daily average from CY 2009

3 Not all flows treated to tertiary.
Source: City of San Diego

The influent flow at the NCWRP has remained fairly constant at approximately 23 mgd from 2003 to 2009,
although there are very brief periods of minimum or maximum flows. Figure 3-3 presents the daily average
influent flow trend from 2003 to 2009, and Table 3-2 summarizes the range of data during this period.

NCWRP Influent Flow

45

40

35 1
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20 A

15 ‘
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0 T T T T
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Figure 3-3. NCWRP Average Daily Influent Flow 2003-2009
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Table 3-2. Range of NCWRP Daily Flows from 2003 to 2009

Minimumz Average Maximum®
(mgd) (mgd) (mgd)
8.8 20.3 38.2

a Occurred June 2nd, 2005
b Occurred February 25th, 2003
Source: City of San Diego

3.1.1.2 NCWRP Projected Supply

Unit generation rates (UGRs) used to project new values were established using the updated wastewater
information and last year’s flow and strength monitoring data and modeling results. The City applied separate
UGRs to tresidential population and commercial/industtial population. The projected values do not account
for solids returned to the system from upstream water reclamation facilities (NCWRP, SBWRP) and MBC.
The City analyzes these internal system return flows separately through Metro System mass balance
evaluations. In addition, non-population based sources of wastewater such as major industrial discharges,
trucked liquid waste, and inflow and infiltration (I/T) were determined independently of population growth.
These non-population based sources were then added to the products of the UGRs and the population
values. Reductions in I/T due to the City’s maintenance work on the collection system are accounted for in
the flow projections by evaluating recent metered data and calibrating it against numerous flow monitoring
data.

The City provided projected Annual Average Daily Dry Weather Flow (AADDWE) for major trunk sewers
throughout the Metro System for the years 2010, 2015, 2020, 2025, 2030, and 2035. These projections were
calculated using SANDAG Series 12 population data and are based on the assumption that the UGRs remain
constant during this study’s planning period. This creates an upper limit for dry weather flows. Projections
assuming the UGRs will continue to decline in the future were then calculated. This created a lower limit for
projected dry weather flows. Because of the uncertainty in predicting future UGRs, the midpoint between the
upper and lower dry weather flow projections will be used when planning for new facilities. Figure 3-4 gives a
graphical representation of this methodology.

Projected 2035 NCWRP production from existing facilities is summarized in Table 3-3. Projections shown
are for the existing PQPS and PS64 tributary areas only.

The projected flows are sufficient to meet baseline demands, although the potential maximum day demands
(MDD) for some non-potable distribution system concepts presented later in Section 5 are greater than
projected flows. Potential non-potable reuse demands along existing distribution facilities are expected to be
comparable to projected supply flows, and could be pursued up to capacity of existing supply facilities.
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AADDWF
(Constant UGR)

Midpoint

Flow

Reduced AADDWF
(Declining UGR)

>

Year

Figure 3-4. Midpoint Between AADDWF and Reduced AADDWF

AADDWF: Annual Average Daily Dry Weather Flow
UGR: Unit Generation Rate

Table 3-3. Projected 2035 NCWRP Recycled Water Production

Average Annual Daily Dry Weather Flow (mgd)
Wastewater Influent Projected Tertiary Effluent
Reduced Midpoint Original Reduced Midpoint Original
27.3 28.8 30.3 233 24.8 26.3

Note: Projected tertiary effluent flow was calculated using a Metro System mass balance model which accounts for variations in water quality and treatment
processes.

3.1.1.3 NCWRP Water Quality

The NCWRP average daily effluent concentrations for TDS from 2004 to 2009 are presented below on
Figure 3-5. The average TDS for effluent is 939 mg/L, which is just below the maximum allowable
concentration for recycled water (1,000 mg/L).

High TDS concentrations may be attributed to wastewater contributions from low-lying communities that are
more susceptible to infiltration of brackish, high TDS groundwater, or changes in the potable water source
and quality, since a large portion of indoor water used becomes wastewater influent. To reduce TDS, the
plant’s tertiary effluent water is demineralized through an electrodialysis reversal (EDR) process and then
blended back with the remaining tertiary effluent. NCWRPs EDR capacity is currently being increased from
5 mgd to 6 mgd. This increase will help lower the effluent TDS concentration by allowing a larger quantity
portion of the lower TDS water to be blended with the tertiary effluent.
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Figure 3-5. NCWRP Effluent TDS Concentration 2004-2009

3.1.2 South Bay Water Reclamation Plant

The SBWRP was commissioned in 2002 and has the capacity to treat up to 15 mgd AADF. The plant is
located in the Tijuana River Valley near the international border and services the southern region of the
Metro System service area. Tertiary treated water is distributed to surrounding areas for reclamation purposes
while the remainder of the flow is discharged to the ocean via the 3.5-mile long SBOO. Raw and waste
activated sludge removed at the SBWRP are returned to the collection system for transport to the PLWTP
for treatment. Refer to Figure 3-6 for the SBWRP treatment system schematic.
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South Bay Water Reclamation Plant Treatment Process
From Original Use to Ultimate Reuse

e
BAR SCREEN

The wastewater is first sent through a screen
that collects and removes large debris.

Sewer drains
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is removed as sludge for reuse as fertilizer.

UV DISINFECTION ,
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kill any remaining bacteria. irrigation and

industrial uses.

Figure 3-6. SBWRP Process Schematic

3.1.2.1 SBWRP Current Supply

The SBWRP began treating approximately 4.6 mgd of wastewater in 2002 from the South Bay area, conveyed
to the plant via the Grove Avenue Pump Station (GAPS); refer to Figure 3-1 located at the end of this
section. In the summer of 2006, the plant began increasing the amount of wastewater treated by
approximately 4 mgd to a total of 8.6 mgd. The increase was done in order to meet the increased recycled
water demand from the Otay Water District, which had just completed an extension of their recycled water
distribution system. This increase in the summer of 2006 is presented on Figure 3-7. Table 3-4 provides a
summary of the SBWRP’s design capacity and recent flow activity.

2%

=
J 3 P:\Brown and Caldwell - 2124\72729 - Recycled Water Master Plan\7.0 ProjDoc\7.5 2010 RWMP Update\Final\Section 3 Recycled
Water Supply Final 08192011 _kas.doc
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SBWRF Influent Flow
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Figure 3-7. SBWRP Average Daily Influent Flow 2003-2009

Table 3-4. SBWRP Capacity and Flow Summary

Flow Discharged To South Bay
Ocean OutfallP

15.0 8.5 4.6 39

Design Capacity? Actual IntakeP Recycled Water Distributed®

Note: All flows are in mgd. Solids are sent to the PLWTP.
a. Average Annual Daily Flow (AADF)

b. Daily average from 1/1/2009 through 6/30/2009
Source: City of San Diego

An evaluation of influent flow data from 2003 to 2009 provides the range of flows the plant experienced
during that period. Table 3-5 indicates the range is from 2.0 mgd to 9.5 mgd with an average of 6.4 mgd. A
plant shutdown for construction may have occurred in January 2007, but since this is not a common
occurrence, it was not presented as the minimum flow in Table 3-8. The average flow to the SBWRP from
January 2003 to April 2006 was 4.6 mgd. After the increase in the summer of 2000, the average flow was 8.6
mgd from October 2006 to August 2009.

Table 3-5. Range of SBWRP Daily Flows 2003-2009

Minimumz Average Maximump
(mgd) (mgd) (mgd)
2.03 6.44 9.46

a Occurred February 7th, 2003
b Occurred October 26th, 2006
Source: City of San Diego
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3.1.2.2 SBWRP Projected Supply

Projected 2035 SBWRP production from existing facilities is summarized in Table 3-3. Projections shown are
for the existing GAPS tributary areas. Refer to Section 3.1.1.2 for the methodology used to develop these
projections.

Table 3-6. Projected 2035 SBWRP Recycled Water Production

Average Annual Daily Dry Weather Flow (mgd)
Wastewater Influent Projected Tertiary Effluent
Reduced Midpoint Original Reduced Midpoint Original
12.2 12.9 13.6 105 11.0 115

Note: Projected tertiary effluent flow was calculated using a Metro System mass balance model which accounts for variations in water quality and treatment
processes.

The projected flows are sufficient to meet baseline demands in the long-term. Additional wastewater flow
diversions would be required to meet potential identified demands for Otay Water District in the future.
Section 3.2 discusses the possibility of expanding wastewater flow diversions to SBWRP.

3.1.2.3 SBWRP Water Quality

Figure 3-8 shows the average daily effluent TDS concentrations from the SBWRP from 2007 to 2009. The
average TDS concentration is 940 mg/L, just below the 1,000 mg/L. maximum recycled water allowance.

Due to variable TDS levels in imported water and the added TDS caused by the treatment process, the
SBWRP may not be able to meet the 1,000 mg/L limit in the future without having a demineralization

facility.
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Figure 3-8. SBWRP Effluent TDS Concentration 2007-2009
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3.2 Potential New or Expanded Supply

Although the existing treatment plants have sufficient supply to meet baseline demands in the long-term, the
following expanded supply alternatives were evaluated in conjunction with expanded distribution system
concepts:

® New Satellite Plants — three new satellite plants were evaluated to supply expanded non-potable demands

= Expanded Supply from SBWRP — Expanded wastewater flow diversions for potential additional Otay
Water District non-potable demands beyond the baseline.

3.2.1 New Satellite Plants

New satellite plants could be considered to serve new non-potable demands in areas not currently served by
the NCWRP and the SBWRP. A satellite plant could be a packaged wastewater treatment system capable of
producing recycled water for non-potable reuse. Satellite plants are considered decentralized systems where
wastewater is diverted from a nearby sanitary sewer line and treated for use in nearby localized areas.
Advantages to decentralized systems include less major infrastructure needed and more opportunities for
local reuse. However, satellite plants will require additional operation and maintenance, have a higher unit
cost per water produced, and requires a means for solids disposal or treatment.

The following three locations were selected as potential new satellite plants based on nearby available
demands identified in Section 4:

= Rancho Bernardo

= Balboa Park

® Qualcomm Stadium /Mission Valley

Sizing of the satellite plants is based on projected demands of the plants calculated in Section 5, and

preliminary plant capacity requirements are summarized in Table 3-7. It is expected that wastewater flows in
the area will provide sufficient source water to meet anticipated demands.

Table 3-7 Proposed Satellite Treatment Plant Projected Capacities

Satellite Plant Projected Capacity Required! (mgd)
Rancho Bernardo 5
Balboa Park 2
Qualcomm Stadium/Mission Valley 3

1 Assumes a peak day demand factor of 2.0.

For this study, conventional treatment is proposed at the Rancho Bernardo satellite plant. Due to site
constraints, membrane bioreactor (MBR) plants are proposed for the satellite plants at Balboa Park and
Qualcomm Stadium as they meet Title 22 standards with a smaller footprint than conventional treatment.

MBRs integrate biological degradation of waste with membrane filtration by combining the activated sludge
process with a micro- or ultra-filtration membrane system. The membrane system replaces the traditional
gravity sedimentation unit (clarifier) in the activated sludge process. Turbidity and suspended solids
concentration of the effluent is far lower than in conventional treatment. MBRs require less space and are
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more automated than conventional treatment facilities. Membrane bioreactors are more expensive than
conventional treatment, however.

Some potential customers that could be served by satellite plants may require advanced treatment with
reverse osmosis (RO) to address TDS concerns. In these specific cases, an on-site RO plant at the point of
use should be considered.

3.2.2 SBWRP Potential Expanded Flows

It may be possible to divert flow upstream of the PLWTP and pump it to the SBWRP for treatment and
eventual reuse. Additional flow may be used for recycling purposes or to discharge through the SBOO to
offload flow from PLWTP. A schematic of the south area trunk sewers and potential diversion locations are
provided on Figure 3-9.

Projected 2035 dry weather flows tributary to the SBWRP are approximately 13 mgd with no additional
infrastructure. If flow is diverted just downstream of the Spring Valley (SV 8) Trunk Sewer connection to the
South Metro Interceptor (SMI), approximately 44.8 mgd can be conveyed to the SBWRP in 2035, as shown
in Table 3-8.

The SV 8 diversion, previously proposed to occur before 2025, would prevent exceeding the TSS mass
emission rate limit imposed on the PLWTP effluent. The SV 8 diversion is recommended in the Metropolitan
Wastewater Department’s Master Plan, and would provide significantly more flow to the SBWRP than
potential non-potable demands served by the SBWRP.

Expansion of secondary treatment capacity at the SBWRP would be necessary to accommodate the additional
wastewater flow diversions. However, existing tertiary treatment capacity is likely comparable to potential
future non-potable demands (see Section 5.4).

Table 3-8. Projected 2035 SBWRP Recycled Water Production

with Additional Wastewater Flow Diversions

Average Annual Daily Dry Weather Flow (mgd)
Wastewater Influent Projected Tertiary Effluent
Diversion Strategy Reduced | Midpoint | Original | Reduced | Midpoint | Original
GAPS + Spring Valley Metro |, , 44.0 47.1 35,0 376 401
Connection No. 8

Note: Wastewater influent totals include the Grove Avenue Pump Station (GAPS) and South Metro Interceptor flows
from the Spring Valley No. 8 connection southward.

Interim Diversion

In the near-term, existing wastewater diversions are not adequate in meeting peak summer demands. As a
result, an interim diversion should be reviewed to temporatily meet peak demands before a more permanent
diversion system is installed. Further analysis not covered in this study should be performed to determine an
adequate interim diversion system, which may be constructed by other agencies.
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Figure 3-9. Schematic of the Metropolitan Sewerage System’s South Area Trunk Sewers
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3.3 Tributary Protection Measures

The City recognizes that to maintain adequate wastewater quality for water reclamation treatment processes,
and to protect public and private property, restrictions may be requitred on certain industrial, commercial and
residential waste discharges to the sewerage systems that are located within a designated tributary area of an
existing or planned reclamation facility.

To apply and enforce discharge limits that protect the collection system, the treatment plant, and the ocean,
the Metropolitan Wastewater Department operates the Industrial Wastewater Control Program (IWCP). The
program is a joint effort between the City, other agencies served by the Metropolitan Sewerage System, and
local industry to control contaminants before they enter the sewer system. The IWCP issues discharge
permits, performs inspections, conducts wastewater monitoring, and enforces sewer discharge standards at
businesses and industries throughout the entire Metro setvice area.

Waste discharges to the sewage system from any industrial, commercial or residential source may be restricted
ot prohibited upon a finding, following a noticed public hearing, that the type or class of discharge involved is
capable of causing or may cause substantial damage or harm to any sewage treatment or reclamation facility
or to any significant user or users or potential user or users of reclaimed water within an area which has been
planned for reclaimed water service (Municipal Code section 64.0514).
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SECTION 4
INITIAL MARKET ASSESSMENT

The market assessment summarizes the potential non-residential, non-potable reuse demands that exist
within the City and surrounding water agencies. This evaluation focuses on existing system retrofits to use
recycled water in lieu of potable water and does not address new recycled water uses that might be created
through new developments. This market assessment is intended for long-range planning purposes through
the 2035 planning year.

The primary uses of recycled water that are considered are irrigation and cooling towers. Irrigation has
historically been the most common application for recycled water use in the San Diego area, and there is a
high potential for additional recycled water irrigation use. Because cooling tower water is the largest potential
use of recycled water for the majority of industries in the San Diego region, this application was another
focus of this Study. Use of recycled water for other industrial processes was not considered as the suitability
of the water must be evaluated on a case-by-case basis, and typically is not as cost-effective due to treatment
needs. Car washes and commercial laundries were evaluated to determine if they would be suitable for
recycled water use, and a sampling of the City’s highest commercial and industrial potable water customers
were contacted to discuss other potential uses of recycled water.

This section describes the following:

= Market Assessment Approach

= Previous Market Analysis

= Sources of Information to Identify New Customers
® Initial Market Assessment

"=  Non-Potable Reuse Demand Focus Areas

4.1 Market Assessment Approach

The non-potable reuse market assessment is an iterative process, and is conducted in two main steps (refer to
the market assessment work flow shown on Figure 4-1).

Step 1 - Initial Market Assessment to Identify All Potential Customers

This section presents the methodology and results of Step 1 of the market assessment, which is the maximum
amount of recycled water that could be reused without consideration of how the demands would be
accommodated with a distribution system. Potential demands identified include irrigation and cooling tower
applications within the City’s service area, as well as potential wholesale demands from nearby agencies. Once
all potential demands are identified, subareas are delineated around areas with high concentrations of demand
to determine focus areas for non-potable reuse expansion concepts.

Step 2 - Refine Initial Assessment Based on SupplylDistribution System Alternatives
and Probability of Connection Factors

While Step 1 identifies all potential non-potable demands for the City, it is not cost effective to serve all of
the non-potable recycled water demands due to the distribution system infrastructure that would be required.
Therefore, the purpose of Step 2 of the non-potable reuse market assessment is to refine the analysis to
reflect:
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(1) which demands could be served with the proposed distribution system concepts (in Section 5), and
(2) the estimated probability of connection to the system.

A key issue when dealing with the retrofit market is that customer connections to the recycled water system
are voluntary and the customer is responsible for paying for service and any necessary on-site improvements.
In order to estimate realistic non-potable reuse demands, historic connection and usage data from the City’s
existing recycled water system was evaluated to develop a probability of connection factor (see Section 5.2.1)
that is applied to new distribution system alternatives.

Note that the refined market assessment is presented in Section 5, after distribution system concepts have
been identified.

4-2
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IDENTIFY EXISTING RECYCLED WATER CUSTOMERS

Obtain database of existing recycled water users.

Obtain list of already planned customers online by 2015.

IDENTIFY POTENTIAL NEW CUSTOMERS

Start with existing potable customer

Identify customers that will be
database converted to recycled by 2015. Do
notinclude as potential customers.

DEVELOP TREATMENT PLANT AND CONVEYANCE ALTERNATIVES

REFINE LIST OF POTENTIAL CUSTOMERS

Identify irrigation only customers based
on RATE codes, premise code, and irrigation
customer type.

Identify customers with cooling towers by
reviewing SIC records.

Further categorize remaining ‘non-irrigation’
customers:

* Industrial

e Government

e Commercial

e Other

Note: Rate codes will be used to categorize
customers, except for ‘government’ which will
be based on premise code.

Summarize list of potential customers
categorized by type and amount of
consumption. Types of customers will
be categorized as:

* Irrigation

* Cooling Towers

* Wholesale

e Other

Identify participating agencies/wholesale
customers through survey questionnaire.

Develop criteria to assess probability
of connection.

e Evaluate number of existing versus
potential recycled water customers
along existing distribution system.

* Assume rate/percentage of
connections will be the same in
the future.

Customer Survey Step 1 - Initial market
Survey a sample of assessment.

large water users
to determine if
there are additional
recycled water uses
within the Clty.

* Create Location Map
showing recycled water
demand (size of dot) and
type of use (color).

e Create location maps to
cross reference potential
customers with summary
tables.

e Create summary tables
of potential customers.

Step 2 - Refined market assessment

* Develop distribution system alternatives.
LEGEND

* Estimate potential recycled water demand within a certain distance of the recycled water distribution

- Data - Product - Contact Public and/or PA’s system.

* Refine list of potential recycled water customers based on probability of connection factor.

Figure 4-1
NPR Market Assessment Process
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4.2 Previous Market Analysis

The City has conducted several market assessments and master plans for the recycled water system, which are
summarized in Table 4-1. Refer to Appendix A for additional information. The most recent market
assessment update was completed as part of the 2005 Recycled Water Master Plan, which focused on non-
potable reuse within specific areas of the City’s overall service area. The City also completed a Water Reuse
Study in 2006 which evaluated other strategies for recycled water beyond non-potable reuse.

Table 4-1. Previous Market Analyses

Service Area Study Name

o Water Reclamation Master Plan Update (Northern, Central & Southern), December
1997

e Updated Water Reclamation Master Plan (Northern & Central), December 2000

o Draft Accelerated Implementation of Beneficial Reuse (Northern, Central & Southern),
Combined Service Areas February 2003

o Beneficial Reuse — Phase 3 Recycled Water System (Rancho Bernardo, North Poway,
San Pasqual), June 2003

e Recycled Water Customer Development Plan, December 2003
o City of San Diego Recycled Water Master Plan Update, September 2005

San Pasqual o Water Reclamation Program Master Plan, December 1998

e Recycled Water Distribution System Master Plan, October 1992

o Update of Reclaimed Water Market Assessment, November 1994

o Beneficial Reuse — Phase 3 Recycled Water Alignment and Reservoir Site
Alternatives, April 2004

Central Service Area e Recycled Water Distribution System Master Plan, October 1992

Northern Service Area

o Update of the Reclaimed Water Market Assessment, March 1995

e South Bay Reclaimed Water Business Plan, November 1998

e Sourthern San Diego Recycled Water Market Assessment Update, April 2001
o South Bay Recycled Water Feasibility Study 2005

Southern Service Area

4.3 Sources of Information to Identify New Customers

The initial market assessment was developed as part of TM 1 of the Recycled Water Study. Several different
sources of information were used to identify potential customers for recycled water, including:

= the City’s potable water customer database to identify irrigation customers,

= the City’s industrial waste dischargers database to identify potential cooling tower customers,

= phone surveys conducted with commercial and industrial customers who use large quantities of potable
water, and

= surveys conducted with nearby agencies to determine potential regional wholesale demands.
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4.3.1 Potable Water Customer Database

The Potable Water Customer (PWC) Database is a geodatabase provided by the City to assist in identifying
potential recycled water customers. The information was extracted from the Water Department’s Customer
Information System (CIS) database and contains 22,033 records, with each record representing a non-
residential, non-recycled water meter and the associated fiscal year (FY) water use between July 1, 2008 and
June 30, 2009 (FY 2009). All records are spatially referenced, which allows the data to be used with various
geographic information system (GIS) programs to geographically locate the meters. The data fields in the
database provide the following information:

=  Meter account number

®  Meter identification number

=  Street address

® Premise code

= Rate schedule code

® Customer type

= Water usage from the beginning of July 2008 to the end of June 2009 (FY 2009)

® Other data related to demand and billing customer information

Three fields were identified to provide information on the customer classification and water used: premise
code, rate schedule code, and customer type. The premise code describes the type of dwelling or government
agency the water service is providing for, while the rate code identifies the rate schedule used for computing
the customer’s bill. A listing of premise codes and rate codes with definitions was provided by the City and is
shown in Appendix B. The customer code classifies each customer in the following categories: commercial,
industrial, institutional, irrigation, zoo, and California American Water.

Note that the most recent data at the time of analysis was through FY 2009. Figure 4-2 shows historical
potable water sales from FY 1998 through FY 2010. In June 2009, the City responded to drought conditions
with enforcement of Level 2 mandatory water restrictions, including limits on landscape irrigation, vehicle
washing, and water feature operations. These water use restrictions explain the further reduction in water use
in FY 2010. As a result, FY 2009 data is closer to average water use (94 percent of average in FY 2009 versus
84 percent of average in FY 2010), and it is assumed that the estimates within this study are conservative.
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Figure 4-2: City of San Diego Historical Potable Water Sales
Source: City of San Diego Annual Water Audit Reports (FY 2009)

4.3.2 Wastewater Database for Cooling Tower Identification

The Industrial Wastewater Control Program (IWCP) database (FY 2009) obtained from the City was used to
identify existing cooling towers that could potentially convert to recycled water. The IWCP database contains
9,885 records and lists facility name, address, identification number, connection type, flow rate and
concentrations of certain water quality parameters. Addresses were extracted from the database and used to
geographically identify the cooling tower facilities in GIS. Wastewater flows are categorized by process name
such as sanitary, employee loss, or wash water. There are several different cooling tower process flows
included in the database (i.e., blowdown, bleed, evaporation, etc.).

Wastewater treatment agencies base their customer rates on the amount of potable (or recycled) water used.
Cooling tower evaporation rates or losses are monitored and listed separately in the INWCP database because
the facility is not charged wastewater fees for these flows since they are not conveyed or treated in the
wastewater system. The combined flow of cooling tower processes for each facility was used as the cooling
tower demand for this market assessment.

4.3.3 Market Assessment Survey

There are several customers in the PWC Database that are using large annual volumes of water through
meters that are not classified specifically as irrigation use (those did not have a rate code, premise code, or
customer type that was specifically categorized as irrigation within the PWC Database). The purpose of the
market survey was to identify any water uses that could be met with recycled water for these remaining large
‘non-irrigation’ water customers. After removing all the customers classified for irrigation use, the remaining
customers were grouped according to the following categories:

=  Commercial
" Industrial

=  Government
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Tables C-1, C-2 and C-3 included in Appendix C summarize the Top 50 customers in the above three
categories. Note that some customers may have multiple meters in the Top 50, and are listed only once as a
single customer name in the table for purposes of the survey. The customers are categorized by type of
business, and the table also identifies whether the customer is also one of the Top 50 customers of an
irrigation meter, has a cooling tower, or already has a recycled water connection.

Potential survey customers included hotels, universities, parks, Navy bases, nurseries, commercial and
industrial businesses, and other miscellaneous customers. Customers with irrigation meters for golf courses
and parks are considered to be more probable potential recycled water users, and were not included in the
survey. However, two additional irrigation meter customers, Pinnick, Inc. and Hanson Aggregates, were
contacted due to their high volume water purchases to evaluate potential recycled water applications such as
concrete mixing and wash down.

Customers were contacted by phone and completed questionnaires regarding water use, interest in using
recycled water if applicable, and concerns with using recycled water. The completeness of the questionnaires
were limited by information available from the potential customers, and varied widely from customer to
customer. Appendix D includes a summary of the survey results (Table D-1), a map showing the location of
all the surveyed customers (Figure D-1), and the completed questionnaires. Through the survey, five
potential recycled water customers were identified that do not currently have a potable irrigation meter but
could use recycled water for irrigation purposes. These customers included San Diego Unified Port District,
San Diego Marriott Hotel & Marina, Marine Park Corp (Sea World), and the Zoological Society of San Diego
(the San Diego Zoo). These customers have been included in the market assessment herein.

There are likely other potential recycled water customers in the PWC Database that fall under the
commercial, industrial, and government categories as defined in this survey (i.e. may use water for irrigation
but do not have an irrigation meter). A more in-depth public outreach program would be needed for
identification of these demands.

4.3.4 Participating Agency Surveys

The Metro Wastewater JPA is a coalition of twelve municipalities and special districts (the PAs) in San Diego
County that share in the use of the regional wastewater system. Since the PAs contribute wastewater and
funding to the Metro wastewater system, it was important to determine the interest within the PAs to
purchase wholesale recycled water, determine potential demands, and to solicit ideas to save overall system
costs.

A survey form was developed to collect information from the water agencies listed in Table 4-2. A total of 11
agencies were contacted and all agencies responded. Of the 11 water agencies, eight provide service within the
jurisdiction of the Metro Participating Agencies and three provide service to areas outside the Metro
Wastewater System. The questions included in the survey form were focused on the following issues:

® The current level of recycled water system planning within each jurisdiction,

= The current and future (2035) estimated recycled water use,

= Interest in purchasing recycled water,

= Identification of preferred locations for connection to the City system,

= Information on concerns about recycled water (quality, acceptance, reliability, etc.), and

= Indication of the agency’s confidence that a recycled water system could be implemented within their
jurisdiction.
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Appendix E includes a sample survey form. Appendix F includes the responses to the survey from the water
agencies.

Initial analysis of the survey responses indicates that the agencies fall within three main sub-groups. These
are:

" Existing wholesale customers,

= Agencies with an interest in purchasing recycled water from the City, and

= Agencies with no interest in purchasing recycled water from the City.

The agencies within the categories above are summarized in Table 4-3. Identified demands for existing and
potential wholesale customers are discussed later in this section. It should be noted that the potential
demands for Otay Water District have been updated through discussions with Otay Water District staff since
the original survey was conducted. Updated numbers are included in the main sections of this report, and
supersede the values on the survey in Appendix F.

Table 4-2. PAs and Associated Water Agencies

Participating Agencies Water Agencies
. ' Otay Water District (existing wholesale customer)
City of Chula Vist L .
fiy of Lhuia Visia South Bay Irrigation District (member of Sweetwater Authority)
City of Coronado California American Water

City of Del Mar

City of Del Mar

City of EI Cajon

Helix Water District

City of Imperial Beach

California American Water
City of San Diego

City of La Mesa Helix Water District
City of National City City of National City (member of Sweetwater Authority)
City of Poway City of Poway (existing wholesale customer)

Lemon Grove Sanitation District

Helix Water District

Otay Water District

Otay Water District (existing wholesale customer)

Padre Dam Municipal Water District

Padre Dam Municipal Water District

County of San Diego
Lakeside/Alpine Sanitation District

Spring Valley Sanitation District

Lakeside Water District
Padre Dam Municipal Water District
Otay Water District (existing wholesale customer)

Winter Gardens Sewer Maintenance District Lakeside Water District
East Otay Sewer Maintenance District Otay Water District (existing wholesale customer)
City of Escondido

Other Interested Parties

Olivenhain Municipal Water District (existing wholesale customer)

Santa Fe Irrigation District
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Table 4-3. Participating Agency Survey Results
_ Agencies Interested in Purchasing Agencies Unlikely to Become
SR o el RN 72 Recycled Water Wholesale Recycled Water Customers

City of Del Mar

, o City of Escondido
City of Poway Santa Fe Irrigation District ; -

. ) . . o . ) Helix Water District

Olivenhain Municipal Water District California American Water (City of . -

Otay Water District Coronado) Lakeside Water District.
Padre Dam Municipal Water District
Sweetwater Authority

4.4 Initial Market Assessment

This section presents the initial market assessment (Step 1) methodology and results. As discussed, this Step
1 of the non-potable reuse market assessment identifies the maximum amount of non-potable reuse water use
within the city for irrigation-only and cooling tower applications, as well as potential wholesale demands. In
Section 5, the market assessment is refined after the distribution system concepts have been determined (Step
2 of the market assessment).

4.4.1 Identification of Recycled Water Customers

Three types of potential customers were identified: irrigation customers, cooling towers, and wholesale
customers. Other customers were also investigated, such as car washes and commercial laundries; however,
these customers were not included in the market assessment because of the low overall water use and high
cost of retrofits.

4.4.1.1 Irrigation Only

Customers with water meters that supply water only for irrigation purposes (i.e. golf courses) were identified
in the PWC Database. These customers are considered ideal candidates for recycled water because irrigation
uses are generally large demands; make up a larger portion of existing potable water use; does not need water
treated to potable levels; and does not discharge water back into the wastewater system. In addition, site
conversions can be achieved with lower risk of cross connections with the potable water system and more
control over human contact since separate piping for the irrigation use is already in place.

Meters that service irrigation water only were identified within the PWC Database by selecting accounts based
on their rate code, premise code, or customer type. Irrigation customers include companies that use water for
agriculture, landscaping, golf courses, and other outdoor non-potable uses.

Customers that had the following criteria were selected as potential recycled water customers for irrigation
use:

= Domestic irrigation only meter (rate code 25)

= Commercial irrigation only meter (rate code 35)

= Industrial irrigation only meter (rate code 45)

= Premise code for itrigation only (premise code 80)

= Customer type classified as irrigation and with rate code of 33 or 34 (indicates a dual meter)
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Once the initial list of irrigation only customers was identified, the customers were compared to the City’s
identified listing of potable water customers that plan to switch to recycled water by 2015. Customers that
will be receiving recycled water by 2015 were removed to avoid double-counting potential irrigation
customers.

Average potable water demand for each customer was assumed to be equal to the field “annual daily demand
(gpm)” in the database. A potential demand offset field (Pot_demand [AFY]) was added to the database to
represent the potable water demand that can be offset by the customer if they switched to recycled water.
Units were converted from gpm (gallons per minute) to AFY. When estimating the potential demand of
recycled water based on the irrigation-only meters, it was assumed that 90 percent of the historical potable
water demand in the database could be replaced by recycled water. The remaining 10 percent is assumed to
be potable water use that cannot be replaced with recycled water and/or potential water conservation that
might be encountered with system upgrades. Potential irrigation for highway medians was assumed to be 100
percent replaceable with recycled water. Based on information from the City, the dual meters are assumed to
use 60 percent of the water for irrigation, which was assumed to be replaceable by recycled water. A
summary of the percent of water demand calculated for potential offset to potable water demand is listed
below:

= TIrrigation: 90%
= Irrigation on CalTrans meters: 100%
= Cooling towers: 100%

5 Dual-meter: 60%

Additional irrigation users that were not selected from the above criteria were added to the customer list.
This included five potential customers identified in the phone survey (Section 4.3.3), as well as golf courses.
Some golf courses were not initially identified using the selection method described in previous sections due
to various reasons including (1) meters were categorized as government meters (for military golf courses), (2)
golf course used groundwater or local surface water as a primary water supply, or (3) golf course purchased
untreated water from the San Diego County Water Authority’s aqueduct. Irrigation demands from these golf
course customers had to be manually added. The golf courses are the Admiral Baker Golf Course, Bernardo
Heights Country Club, Tecolote Canyon Golf Course, Naval Station Golf Course, Riverwalk Golf Course,
Rancho Bernardo Golf Course, Rancho Bernardo Inn Golf Course, Presidio Hills Golf Course, Sail Ho Golf
Course, and Oaks North Golf Course.

A total of 6,684 potential irrigation customers were identified beyond baseline customers (planned through
2015). The total potential recycled demand for the identified customers is approximately 25,284 AFY. A
summary table of the number of customers categorized by annual demand is shown in Table 4-4, and the list
of potential customers is shown in Appendix G.
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Table 4-4. Summary of Irrigation-Only Meters Identified for Potential Conversion to Recycled Water

Annual Demand (AFY) Number of Meters U=t Dema('l‘\dF;’{")"hi“ G
<5 5203 8,565
5-10 957 6,634
10-20 331 4410
20-100 o1 3,460
>1=100 12 2215
Total 6,684 25,284

4.4.1.2 Cooling Towers
4.4.1.2.1 Background Information

Cooling towers are large users of water and are potential candidates for conversion from potable to recycled
water. They are used for various industrial cooling processes and for HVAC systems commonly found in
large office, commercial, and school buildings. Depending on the application, a cooling tower can create yeat-
round recycled water demand. Large water users may achieve significant cost savings by converting an
existing potable water cooling tower to recycled water, along with recognition of community and
environmental leadership. However, since each cooling tower system is unique, a case-by-case approach must
be used to ensure system performance and protection of equipment.

Recirculating non-contact cooling towers are the most likely type of system to convert from potable to
recycled water. Many of these retrofits have been successfully completed in the San Diego area and elsewhere.
In recirculating non-contact systems, process water is sprayed over the top of packing elements within the
cooling tower and travels downward while air is drawn upwards opposite the water flow. The warm water
that evaporates into the atmosphere is considered the cooling tower evaporation loss. The cooled water
which passes through the packing elements can be reused for a designated number of cycles. As pure water
evaporates into the atmosphere the process water becomes concentrated with salts and other water
constituents that must be bled off and replaced with makeup water. The majority of water lost in the process
is due to the cooling tower blowdown or bleed which is discharged to the sanitary sewer system. A process
diagram for a typical recirculating non-contact cooling tower is presented in Figure 4-3.
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Figure 4-3: Recirculating Non-contact Cooling Tower Process Diagram

The number of cycles used in a cooling tower operation is dictated by the maximum level of concentrated
salts and other water quality parameters allowed in the process water before being discharged as blowdown.
The primary water quality parameters of concern for cooling towers are presented in Table 4-5. These water
constituents can lead to operational problems such as scaling, biofouling and corrosion. Typically, the
concentration for each of the water quality constituents listed in Table 4-5 is higher in recycled water
compared to potable water. This may concern facility managers considering conversion to recycled water,
but several technologies exist to control these issues and are currently used in both recycled water and potable
water cooling towers. Furthermore, higher concentrations of nitrates and phosphates in recycled water can
be favorable to a cooling tower system because of their ability to inhibit corrosion.

Table 4-5. Water Quality Parameters of Concern for Cooling Towers Using Recycled Water

Water Quality Constituent Operational Concern On-Site Control Options
Ammonia Biological fouling Stripping
Carbonate, bicarbonate Corrosion, scaling pH control, antiscalant application
Calcium Scaling lon exchange, electrodialysis reversal
Chloride Corrosion Chemical addition, on-site reverse osmosis
. . lon exchange, electrodialysis reversal, on-site
Magnesium Scaling .
reverse osmosis
. . S . Disinfection, mechanical cleaning, shock

Microorganisms Biological fouling L

chlorination
Phosphates Scaling pH control
Silica Scaling Blowdown
Total dissolved solids Corrosion, Scaling Blowdown, on-site reverse osmosis
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Proper design and management are essential to address each unique cooling tower system to successfully
convert from potable to recycled water. Cooling towers that use potable water still require maintenance and
normally some type of pre-treatment for their makeup water. Common chemical pre-treatment methods may
include sulfuric acid addition to limit scale formation, zinc- or phosphate-based corrosion inhibitors or
disinfectants to control biofouling. Non-chemical treatment systems and monitoring equipment from cooling
tower manufacturers are also available to supplement or replace chemical treatment methods.

In many cases, converting an existing cooling tower from potable water to recycled water can be
accomplished with little change to the existing cooling tower system or operation. Modifications to chemical
treatment or additional coatings on specific cooling tower parts may be necessaty. A recycled/potable
blending approach can be used to gradually adjust to the new source of makeup water. System manufacturers
should be closely involved with retrofit projects to ensure appropriate measures are taken to continue
successful operation with recycled water.

The San Diego County Water Authority has established a Recycled Water Market Development and
Technical Assistance Program to provide guidance and specific process recommendations to facilities
interested in connecting to recycled water for cooling towers, irrigation or other applications. The program
provides valuable resources such as technical assistance from experts in cooling tower operation, information
data sheets, detailed case studies, industry workshops and site inspections.

Biogen Idec, a San Diego company, has successfully converted to a recycled water cooling tower operation
with minimal changes to their equipment or operation. A recycled/potable blending approach was utilized
where initially a small percentage of recycled water was used and then gradually increased. Currently, the
facility uses 80% recycled water for their cooling tower makeup supply but will eventually increase to 100%
recycled water. Table 2-2 presents facilities that have converted or are in the process of converting to a
recycled water cooling tower system.

4.4.1.2.2 Identification of Cooling Towers

The Industrial Wastewater Control Program (IWCP) database (FY 2008 — 2009) obtained from the City was
used to identify existing cooling towers that could potentially convert to recycled water. The database lists
facility wastewater flows categorized by process name. Facility entries associated with cooling tower processes
(i.e., cooling tower bleed, cooling tower evaporation, cooling tower loss, etc.) were totaled for each facility.
These entries were cross referenced with a list of existing cooling towers that already use recycled water and
removed from the database if they currently use recycled water.

Cooling tower evaporation rates or losses are monitored and listed separately in the IWCP database. The
combined flow makeup flow and evaporation loss for each cooling tower was used as the total cooling tower
demand for this market assessment. The City does not charge sewer fees to dedicated meters for cooling
towers or for cooling towers fed from recycled water irrigation meters.

Several of the identified cooling tower facilities combined their cooling tower and boiler flow rates into one
entry within the IWCP database. Since recycled water can be used in boilers and further investigation is
required to determine the actual proportions of boiler feed and cooling tower makeup water, the combined
flow rate as listed in the IWCP database was used for the demand estimate.

Facilities with cooling towers are more likely to convert from potable to recycled water if they can use
recycled water for additional purposes such as irrigation. Therefore, cooling tower facilities that also have
dedicated irrigation meters or that already use recycled water for irrigation were identified from the recycled
water and irrigation databases. These facilities were considered more probable for cooling tower conversion
to recycled water.
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After all cooling towers were identified and georeferenced, the database entries were combined with the PWC
database to estimate the potential potable water demand offset for the City. For cooling towers, it is assumed
that 100% of the total water usage can eventually be converted to recycled water. A recycled/potable water
blending approach may be used initially to mitigate some of the operational adjustments that may occur
during conversion as a precautionary measure; however it is assumed that the blending of potable water will
decrease over time until only recycled water is used.

Using information from the IWCP database, 158 facilities that use potable water for a cooling tower
operation were identified. Table 4-6 shows the distribution of cooling towers based on their demand.
Seventy-four cooling tower facilities with demand over 5 AFY (0.005 mgd) were geospatially referenced for
display in the location map (Refer to Section 4.2.2.2).

A list of the cooling tower facilities can be found in Appendix H. The list presents facility address, demand,
and if an irrigation meter using recycled or potable water is installed onsite.

Table 4-6. Summary of Cooling Towers Identified for Potential Conversion to Recycled Water

Annual Demand Number of Cooling Tower Total Demand Within Range
(AFY) Facilities (AFY)
<5 84 113
5-10 21 151
10-20 23 326
20-100 27 999
>100 3 581
Total 158 2,170

Approximately 15 of the identified cooling tower facilities combined their cooling tower and boiler flow rates
within the IWCP database. Recycled water can be used in boiler feed supply, but typically requires a higher
level of treatment than cooling tower makeup. This additional treatment cost would be borne by the
customer. Further investigation with each organization is required to determine what percentage of flow is
associated with boiler demand. In this market assessment, because boiler and cooling tower demands would
differ between customers, the combined flow for boiler feed and cooling tower was used as the demand
value. Note that this assumption applied only to a small portion of all cooling towers identified.

Cooling tower facilities that have a dedicated irrigation meter were considered more likely to connect to the
recycled system because they can use recycled water for more than one application. The list of 74 cooling
tower facilities with demands over 5 AFY were cross referenced with the irrigation database and recycled
water database. It was determined that three of the cooling tower facilities use recycled water for irrigation
and 20 use potable water for irrigation. The three facilities which already use recycled water for irrigation
(Advanced BioHealing, Artes Medical, and Ptizer-La Jolla Laboratories) are especially strong candidates for
cooling tower conversion.

4.4.1.3 Other Uses

In addition to irrigation customers, two types of customers were also identified in the PWC Database that
could potentially switch to recycled water: car washes and commercial laundry facilities. The following
sections summarize the results of this additional analysis and the decision not to include these additional uses
in the market assessment.
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4.4.1.3.1 Car Washes

There were 26 meters identified that serve car washes within the PWC Database, with a total annual demand
of 103 AFY. Most car washes in San Diego County already recycle the water from the final car rinse for use
with the first car rinse. Recycled water has been used for car washes in the Marin Municipal Water District in
California, but requires onsite reverse osmosis and two-stage pre-filtration and ion exchange to reduce the
total dissolved solids in the recycled water and prevent “spotting” (Artis Pty Ltd, 2005). Due to the
requirement of on-site treatment and the limited water demand offset for connecting car washes to recycled
water, they were considered low priority and were not included in the market assessment of potential recycled
water uses.

4.4.1.3.2 Commercial Laundries

There were 12 water meters identified that serve textile and uniform companies within the database, with a
total demand of 177 AFY. Onsite recycled water for textile and laundry facilities has been conducted
previously, facilities required onsite treatment and used the recycled for the initial rinse (Ahmad et al., 2008,
Van der Bruggen, 2005). Other issues include the installation of dual piping (potable and recycled) in the
facility and providing hot and cold water for both. Due to the water quality requirements and limited water
demand offset for connecting laundromats and textile facilities to recycled water, they were considered low
priority and were not included in the market assessment of potential recycled water uses.

4.4.1.4 Water Purveyors within Participating Agencies’ Jurisdictions (Wholesale)

As stated in Section 4.3.4, a survey of water purveyors operating within the PAs of the Metro Wastewater
JPA was conducted to identify potential recycled water demands from other regional wholesale customers.
There are four wholesale customers that are currently served or could be served by the existing distribution
systems and the potential new systems. These include the following:

® Olivenhain Municipal Water District
® Otay Water District
= City of Poway (North)

® Santa Fe Irrigation District

California-American was an additional potential wholesale customer identified with an estimated demand of
460 AFY (0.41 mgd) for the City of Coronado, and 920 AFY (0.82 mgd) with potential Navy demands.
However, these demands are not included in further market assessment analyses since the Navy may
construct their own plant to meet both Navy and City of Coronado non-potable reuse demands.

Olivenhain Municipal Water District

Olivenhain Municipal Water District (OMWD) is projected to have a total demand to be served by the
NCWRP of 1,100 AFY by 2015 (see Table 2-6). The OMWD completed survey reports that they anticipate
using 1,000 AFY by 2035. Therefore, OMWND is assumed to have no additional demands beyond 2015 that
should be considered.

Otay Water District

Otay Water District has completed non-potable recycled water use projections through 2040. As described in
Section 2.2.2, Otay Water District’s contractual demand through 2026 is assumed to be part of the SBWRP
baseline demands.

As shown in Table 4-7, the potential Otay Water District demand through 2040, above the 2026 contracted
demand, is 4,263 AFY. Assuming Otay Water District will be able to supply 900 AFY of that demand using
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recycled water production from the Ralph W. Chapman Water Recycling Facility RWCWRE), the demand
gap is reduced to 3,363 AFY (3.0 mgd).

Table 4-7. Otay Water District Demands Beyond Baseline (2026)

Average Annual Demand
Area/Component
AFY mgd
SBWRP w/Potential Additional Otay Water District Demand by 2040
Otay Water District Projected Total 2040 (High Confidence) 10,110 9.0
Otay Water District Contract (Included in Baseline Demand) 5,847 5.2
Additional Otay Water District by 2040 (Above Baseline Demand) 4,263 3.8
Available Supply from RWCWRP 900 0.8
Potential Additional Otay Water District by 2040 (Above Baseline Demand) 3,363 3.0

City of Poway

Poway has indicated in their survey response that they would have additional recycled demands of 1,100 AFY
through a northern connection through Rancho Bernardo. These demands are multiplied by the probability
of connection factor (77%) to estimate a realistic approximation of demand of 847 AFY. Refer to Section
5.2.1 for additional information on assumed probability of connection factors.

Santa Fe Irrigation District
The Santa Fe Irrigation District indicated in their survey response that their future non-potable demands are
as follows:

= 150 AFY for near-term plans to expand existing distribution system
= 700 AFY for long-term plans to serve the eastern portion of the Santa Fe Irrigation District service area
= Total = 850 AFY

Santa Fe Irrigation District also indicated that these demands could also be served with recycled water from
the San Elijo Water Pollution Control Facility. A 50% adjustment factor is applied to the Santa Fe Irrigation
District demands to reflect the uncertainty of the source of recycled water (City or San Elijo). Therefore, a
future demand of 425 AFY (850 AFY times 50% adjustment factor) is assumed for Santa Fe Irrigation
District.

4.4.2 Initial Market Assessment Results (Step 1)

This section documents the results of the initial market assessment analysis, which identifies all potential non-
potable reuse demands in the entire City’s service area and surrounding water agencies. Results are
summarized in tables and illustrated in maps. Once all potential demands are identified as part of Step 1,
subareas are delineated to focus non-potable reuse opportunities in concentrated areas. Section 5 presents
distribution system concepts and the refined market assessment (Step 2).
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4.4.2.1 Summary Tables

The potential irrigation only and cooling tower customers are summarized in Appendices G and H,
respectively. These do not include baseline demands, which are summarized in Section 2. In addition, the
total potential recycled water demands within the City and the PAs are summarized in Tables 4-8 and 4-9.
These are the total potential recycled water demands if the City was able to provide recycled water
distribution throughout the entire City to serve every demand, which is not possible. The actual potential
recycled water demand will be dictated by the distribution system alternatives presented in Section 5. Refer to
Figure 2-1 for the service area delineations.

Table 4-8. Summary of Potential New Non-Potable Reuse Demand in the Northern Service Area

Size & Category Irrigation Only Cooling Towers
0-5 AFY
Number 5,131 60
AFY (total) 8,300 776
mgd (total) 7.41 0.07
5-10 AFY
Number 927 16
AFY (total) 6,423 114
mgd (total) 5.73 0.10
10-20 AFY
Number 319 19
AFY (total) 4,243 269
mgd (total) 3.79 0.24
20-100 AFY
Number 88 21
AFY (total) 3,355 744
mgd (total) 3.00 0.66
> 100 AFY
Number 1 2
AFY (total) 2,070 379
mgd (total) 1.85 0.34
Total (excluding wholesale)
Number 6,476 118
AFY (total) 24,391 1,584
mgd (total) 21.78 1.41
Wholesale!
Number 3 Not applicable
AFY (total) 1,272 Not applicable
mgd (total) 1.2 Not applicable

Note: ' Potential additional wholesale demand for the City of Poway and Santa Fe Irrigation District.
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Table 4-9. Summary of Potential New Non-Potable Reuse Demand in the Southern Service Area

Size & Category Irrigation Only Cooling Towers
0-5 AFY
Number 162 0
AFY (total) 265 0
mgd (total) 0.24 0.00
5-10 AFY
Number 30 1
AFY (total) 211 7
mgd (total) 0.19 0.01
10-20 AFY
Number 12 0
AFY (total) 167 0
mgd (total) 0.15 0.00
20-100 AFY
Number 3 0
AFY (total) 105 0
mgd (total) 0.09 0.00
> 100 AFY
Number 1 0
AFY (total) 145 0
mgd (total) 0.13 0.00
Total (excluding wholesale)
Number 208 1
AFY (total) 893 7
mgd (total) 0.8 0.01
Wholesale!
Number 1 Not applicable
AFY (total) 3,363 Not applicable
mgd (total) 3.0 Not applicable

' Potential additional wholesale demand for Otay Water District.
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4.4.2.2 Maps

The initial market assessment results are presented graphically in two ways: location map indicating the
individual recycled water users and the potential recycled water demand, and a recycled water density map
showing area-weighted demands.

4.4.2.2.1 Location and Demand Map

After identification of all potential recycled water customers was made, the locations of the potential
irrigation customers, cooling towers, and wholesale customers that had a potential recycled water demand
greater than 5 AFY were plotted using Geographic Information System (GIS) technology, and are shown in
Figure 4-4. The size of each user corresponds to meter’s potential recycled water demand. The
classifications are 5 to 10 AFY, 10 to 20 AFY, 20 to 100 AFY, and demands greater than 100 AFY. For
simplicity, the potential demands less than 5 AFY are not shown in Figure 4-4, but these demands will be
included in the overall potential demand calculation when determining the potential recycled water demands
for the distribution system alternatives.

Identification numbers are included for customers with potential recycled water demands greater than 20
AFY. The identification numbers are shown in Table G-1 (Appendix G) for irrigation customers and Table
H-1 (Appendix H) for cooling towers.

4.4.2.2.2 Recycled Water Density Map

Using the data for all potential customers, a recycled water density map of annual demands over area was
created using GIS technology. This map provides a visual representation of area-weighted demands that
incorporates all potential recycled water customers, those identified through the irrigation, cooling towers,
and wholesale demand analyses, including those with demands less than 5 AFY.

The recycled water strategy map was created using the Density function in ArcGIS, which is used to create
grids of the density of all potential recycled water customers within a specified radius. For a given cell, the
function uses a moving window that counts the population of all items that lie within the window boundary.
The function then divides the sum population by the total area of window. The resulting value is assigned to
the cell, and the procedure continues to the next cell.

For this analysis, the annual demand was used as the population to create a density map of the potential water
usage demands. The grid size assigned for the analysis was 200 ft x 200 ft square cells, and the boundary area
was assigned a circular window with a 0.5 mile radius. A representation of the density analysis methodology
and an equation demonstrating the calculation steps are shown on Figure 4-5. In the figure, the selected cell
sums up the demands located within 0.5 miles of the cell. For this example, there are three water meters with
a total sum of 55 AFY. The function then divides the demands by the window area, which would result in 70
AFY/sq. mi.

Once the Density function is complete, the grid is spatially superimposed and values graphically displayed on
the map. The color scale for the grid values is displayed linearly for values greater than 0 and less than 400
AFY/sq. mi.,, and is constant for higher values. A representation of the color scale is shown in Figure 4-6.
Refer to Section 4.5 for the Density Map.
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4.5 Non-Potable Reuse Demand Focus Areas

Using the Density Map, the overall service area was disaggregated into generalized smaller focus areas for
further alternatives analysis. The purpose of disaggregating the demands was to provide more specific areas to
focus potential recycled water system expansions and evaluate the benefits and tradeoffs for pursuing
different geographic areas. Seven main focus areas were identified for further evaluation, along with available
water supply sources (refer to Section 3), and are described below.

Some focus areas could potentially be served either by NCWRP or new satellite plants. Further evaluation is
needed to determine the supply strategy for these areas. It is important to recognize that any options
proposing supply from NCWRP also require further evaluation (including hydraulic analysis) of existing
treatment and distribution system infrastructure to determine facility improvements required for the existing
system to accommodate additional demands (refer to Sections 5 and 0).

= Infill: This area focuses on additional demand that could be picked up along the baseline recycled water
system. The subarea is located in the north of the 52 freeway, spanning from the coastline to east of I-15.
Recycled water could potentially come from NCWRP.

= Carmel Valley West: This focus area is located near the 56 and I-5 intersection. Recycled water could
potentially come from the NCWRP.

® Mira Mesa: This focus area is located north of the NCWRP. Recycled water could potentially come
from NCWRP.

= Rancho Bernardo/I-15 Corridor: This focus area encompasses the northeastern portion of the City’s
service area. Recycled water could potentially come from the NCWRP or from a satellite plant located
east of Lake Hodges.

= Kearny Mesa: This focus area is located south of the 52, near I-805 and 1-15. Recycled water could
potentially come from the NCWRP or from a satellite plant located near Qualcomm stadium.

= Mission Valley/Bay: This focus area is located primatily around Mission Bay and extends to Qualcomm
Stadium. Recycled water could potentially come from the NCWRP or from a satellite plant located near
Qualcomm Stadium.

= Balboa Park / Central San Diego: This focus area is located south of I-8 and in close proximity to
Balboa Park. Recycled water can be provided either from could potentially come from the NCWRP or
from a satellite plant located near Balboa Park.

Figure 4-7 shows the Density Map with demand area boundary delineations and geographic locations of each
focus area. A conceptual sources and sinks diagram illustrating the available sources to each demand area is
presented in Figure 4-8.

Note that some potential demands in the southern service area near SBWRP were identified (see Figure 4-7).
However, this area was screened out from further evaluation of the City’s recycled water distribution system
expansions since the magnitude and concentration of the demands were low compared with other areas. The
City plans to use up the 1 mgd conveyance capacity for retail deliveries, and there is potential to serve
additional Otay Water District demands. Additional future retail demands served by SBWRP should be
revisited in future planning studies.
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Wholesale demands were considered when analyzing demands for the focus areas in order to determine
appropriate preliminary pipe alignments and sizing. Three agencies have expressed interest in additional water
purchases from the City in the future: Santa Fe Irrigation District, Poway, and Otay Water District. A
summary of future wholesale demands and their respective demand focus areas are shown in Table 4-10.

Wholesale Agency

Table 4-10. Wholesale Demands and Focus Areas

Potential New Demand
(beyond 2015), AFY

City Demand Focus Area

Notes

Santa Fe Irrigation

Potential new customer that could
be connected to the Northern

District 425 Infill Service Area (through Olivenhain
Municipal Water District's
connection in the Infill area)
Olivenhain 0 (demand not anticipated Existing customer connected to the
Municipal Water to increase between 2015 Infill Norther Service Area (Infill area)
District and 2035) '
Potential new connection in the
Poway 847 Rancho Bernardo/I-15 Corridor northern Poway area that could be
served by a Rancho Bernardo non-
potable reuse distribution system
Recycled water distribution expansion to serve
non-potable demands within the City’s southern
Otay Water District 3.363 service area has been screened from further Existing customer supplied by

evaluation. Any additional non-potable demands
potentially served by South Bay WRP would be in
Otay Water District service area.

SBWRP
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4.6 Summary

The initial market assessment identified all potential recycled water demands for irrigation and cooling tower
applications within the City’s service area as well as future wholesale demands. A Density Map was created to
visually represent areas with concentrated potential demands, and focus areas were identified for expansions
of the recycled water distribution system.

Section 5 presents non-potable reuse distribution concepts and a refined market assessment based on
customers along corridors of proposed piping and probability of connection factors.

4-28
Use of contents on this sheet is subject to the limitations specified at the beginning of this document.

P:\01 Staff Folders\Rey Novencido\2010 Recycled Water Master Plan\Report Files\Section 4 RW Market Assessment Final 09272011
rev.doc




City of San Diego Recycled Water Study Section 5
2010 Recycled Water Master Plan Update Distribution Expansion Opportunities and Refined Market Assessment

SECTION 5

DISTRIBUTION EXPANSION OPPORTUNITIES AND REFINED
MARKET ASSESSMENT

This section presents expanded distribution system layout concepts, a refined market assessment (described
as Step 2 in Section 4), as well as facility requirements and preliminary costs for each concept. All layout
concepts are preliminary, and further evaluation is required prior to implementation of any of these concepts
(as explained in Section 6).

5.1 Non-potable Reuse Distribution Layout Concepts

5.1.1 Methodology

Distribution system layout concepts are based on the demand focus areas identified in Section 4. When
determining the distribution system layouts, extents of the distribution system alternatives were not
constrained by supply option capacity. Once distribution layout concepts are identified, the supply available
(Section 3) will need to be evaluated to determine which customers can be served (refer to Section 5.4).

The approach to determine distribution layouts was to extend pipe conveyance to potential non-potable
customers with demands greater than 20 AFY. These customers served as “anchor points” for the system.
Generally, customers with lower demands that are in close proximity to the pipeline would be connected as
well, but the main conveyance system would not be extended to pick up these customers. However, there
were exceptions in areas showing a high concentration of low demand customers that when combined,
resulted in a large focused group demand. In these cases (which occurred in the Mira Mesa and Carmel Valley
West areas), the pipe layout was extended to the highly concentrated areas of smaller demands.

Distribution system planning performed in previous studies provided a foundation for alignments proposed
in this updated. Pipe extensions from NCWRP to the following areas are generally based on alignments
identified in the 2005 RWMP: (1) Rancho Bernardo/I-15 Corridor area (known as Phase III pipelines in the
2005 RWMP), (2) Kearny Mesa, (3) Mission Valley/Bay, and (4) Balboa Park/Central San Diego.

5.1.2 Supply Scenarios and Layout Concepts

The distribution scenarios developed for each of the focus areas included in the 2010 RWMP Update are
based on the supply options for recycled water. Two main supply options were considered:

® North City Water Reclamation Plant INCWRP)
" New Satellite Plants

Note that supply from SBWRP to expanded non-potable distribution within the City’s service area was not
included in this analysis as the majority of recycled water is sent to the wholesale customer, Otay Water
District, and expansion of other retail customers is unlikely. A comparison of SBWRP supply with potential
Otay Water District demands is provided later in this section (see Sections 5.4).

The NCWRP supply option assumes expansion of the existing distribution system. The satellite plant option
involves construction of one or more satellite plants and construction of new recycled water distribution
systems independent of the existing systems. The purpose of evaluating the source scenarios is to account
for the differences in expanded distribution facility requirements to serve each demand focus area given
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various potential sources of supply. Note any options proposing supply from NCWRP require further
evaluation of existing treatment and distribution system infrastructure (including in-depth hydraulic analysis)
to determine facility improvements required for the existing system to accommodate additional demands.
The distribution system layout concepts for each supply scenario are presented on Figures 5-1 and 5-2.
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5.2 Refined Market Assessment

Once the pipeline layout was created for each focus area (under each supply scenario), the total demand along
the pipelines was calculated for potential customers within 0.05 mi and 0.25 mi from the pipeline. Demands
were then analyzed to determine the probability of connection based on historical connection rates. This
approach provides a more realistic estimate of the actual potential demand within each focus area.

Figure 5-3 displays the overall non-potable reuse market assessment process (described in Section 4), which is
summarized as follows:

® Identify all potential demands for the City and potential wholesale demands (Section 4)

= Identify distribution system subareas using the density map (Section 4.5). The density map identified areas
within the City with higher concentration of non-potable demands. This step screened out areas of the
City with sparse non-potable demands that would likely not be cost-effective to serve with a new non-
potable distribution system.

= Develop conceptual distribution system layouts for each of the subareas, and refine the potential demands
to include customers within 0.25 miles of the proposed distribution pipe layouts

® Further refine the demands using the probability of connection factors. This probability of connection
acknowledges that all of the potential non-potable customers identified within a subarea and near the new
distribution systems will not connect to the system.

Refine Subarea
Demands with

Identify Potential Determine Refine Subarea
Demands for the Demands by W Demands with

Probability of
Connection

Entire City Subarea : Distribution
System Concepts

Figure 5-3. Future Retail Demands Assessment Process

5.2.1 Probability of Connection Factors

The City conducted an evaluation of the Tier 1 customers identified in the 2005 Recycled Water Master Plan
to determine their current status, including reasons that customers did not connect to the system. The
reasons included prohibitive installation cost due to the distance between an irrigation system and the existing
recycled water distribution system; the City’s recycled water distribution system had not yet been expanded to
their area; and the site’s irrigation needs had changed due to installation of artificial turf.

As evidenced by the City’s existing system and customers, there will be potential retrofit customers along the
recycled water distribution system who opt not to connect to the system for a variety of reasons, such as
survey results identified in Appendix D. This issue can be difficult to account for in the planning process.
These potential customers who do not connect to the system, and cannot be specifically identified until the
distribution system is constructed, need to be accounted for to avoid overestimating the amount of Title 22
recycled water that could be utilized.

Therefore, this section presents the probability assessment that is used to provide a more realistic estimate of
non-potable reuse demands. Historic connection and usage data from the City’s existing recycled water
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system was evaluated to develop a probability of connection factor that can be applied to new distribution
system alternatives.

The City’s existing Northern Service Area distribution system, including the planned expansions through
2015, was analyzed to determine probability of connection of the existing system by customer size (e.g.,
recycled water use). The intent is that the percent capture will be applied to the distribution system
alternatives to estimate a realistic recycled water demand. It is important to note that all potential recycled
water customers within a reasonable distance of the new distribution system will be encouraged to connect to
the new distribution system; this percent capture attempts to give an indication of how many customers may
actually connect to the system.

The existing system represents approximately a 20-year planning horizon as the existing distribution system
started operation in 1997 and planned customers who will connect by 2015 have been identified. While there
will likely be further expansions of the existing NSA distribution system, evaluating the customers through
2015 is a representative evaluation of how many customers could be expected to connect to a new
distribution system within an approximate 20-year period.

A drawback of using the existing system as an indicator of the percent capture for a new distribution system
is that there may be some limitations of the existing distribution system design that have restricted the City
from connecting some customers to the system. For example, there are portions of the existing distribution
system that lack local distribution pipelines/setrvice connections needed in conjunction with the main
transmission lines to connect customers in certain areas.

To estimate the probability of connection, the customer baseline (existing and planned) and potential recycled
water customers within both 0.05-mile and 0.25-mile of an existing or planned recycled water (RW) pipeline
were analyzed. The 0.05-mile represents that the distribution system is adjacent to the property. The 0.25-
mile represents a maximum distance for a service lateral. The baseline and potential customers are defined as
follows:

= Baseline recycled water customers: includes existing and planned recycled water customers that will be
connected to the system by 2015 (see Table 2-5).

= Potential recycled water customers: includes irrigation customers identified from the PWC Database (see
Section 4.2.2.1 for identification methodology and Appendix F for full irrigation customer database).

The percent capture reflects the fraction of baseline customers actually connecting to the system to total
identified customers. The customers were sorted and categorized based on their water consumption into six
intervals by water use and the percent capture was calculated for each interval. The results of the analysis are
presented in Table 5-1 and Figure 5-4. For both distances, the data indicates that as the potential recycled
water customer’s demand increases, there is a greater likelihood that they will switch to recycled water. In
general, the percent capture for customers within 0.05 mile is greater than 0.25 mile.

Table 5-1. Probability of Connection

Based on Percent Capture of Customers along Existing and Planned NSA Recycled Water Distribution System

Customer Demand Range (AFY) 0-1 1-5 5-10 10-20 20-100 100+ Total
Percent froor;? %ﬁgﬁne 43% 48% 59% 71% 5% 7% 52%
Capture of Y
Customers oo Ve 23% 32% 42% 56% 46% 71% 35%
from Pipeline
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Figure 5-4. Probability of Connection
Based on Percent Capture of Customers along Existing and
Planned NSA Recycled Water Distribution System

There are some additional factors that should also be taken into account when estimating the non-potable
demands for the new distribution system alternatives, which are summarized in Table 5-2. Examples include
the forthcoming increase in the recycled water cost, which could dissuade some customers from connecting
due to a longer payback period for onsite improvements; however, conversely the drought-proof aspect of
recycled water may persuade some customers to connect. Even with these elements that could potentially
impact the future non-potable demands, it is generally assumed that the estimated net effect is that the
existing recycled water usage will stay the same or reduce slightly. Therefore, it is appropriate to use the City’s
existing Northern Service Area as a guide to determine the percent capture of new customers on the new
distribution system alternatives.

Table 5-2. Elements Impacting Future Non-potable Demands

Factors that May Decrease Factors that May Increase

Estimated Net Effect

Recycled Water Use Recycled Water Use
e Using less water due to e  Potable water cost will e  Existing usage will stay the
conservation and water increase same or reduced slightly
efficiency e Recycled water cost will be (higher efficiency or
e Reduced water use because less than potable temporary cutbacks)

of current economic climate
and landscaping trends to
include more xeriscaping

e Higher recycled water cost
will increase the payback
period for retrofits

e  Cost of retrofits

e 20% reduction mandate by
2020 will drive conversion
from potable to recycled

e  Recycled water is reliable
(drought proof)

e  Local, renewable water
source

Desire to connect to
recycled water system will
remain high (drought proof
water source)

Landscaping trends to
include more xeriscaping
not expected to be
extensive enough to
dramatically reduce recycled
water demands

&“sﬁn w‘.l'.r&d‘%}.
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5.2.2 Results of Refined Market Assessment

A summary of the estimated demands throughout the market assessment process is shown in Table 5-3 and
5-4 for the NCWRP and new satellite plant source scenarios, respectively. The probable identified demand is
shown in the farthest right column of the table (demand within 0.25 miles of proposed piping, with
probability factors). Detailed breakdown of these demands (as well as demands within 0.05 miles of proposed
piping) are included in Appendix L.

Figures 5-1 and 5-2 show the pipe layouts to serve the demand focus areas for the NCWRP and new satellite
plant source scenarios, respectively. Refer to Appendix I for the pipe layouts including customer
identification numbers (IDs) for potential customers with demands greater than 20 AFY. Note that the ID
numbers pertain to potential customers listed in Appendices G and H.

The demands shown in Table 5-3 and 5-4 below include wholesale demands shown in Table 4-6 for the
respective focus ateas (refer to Section 4.5). Specifically, the Rancho Bernardo/I-15 Cottidor focus area
includes the City of Poway (northerly) demands, and the infill area includes Santa Fe Irrigation District
demands.

Some demand areas could be served either by the NCWRP or new satellite plants (such as Rancho
Bernardo/I-15 Corridor). Demands for a focus area vary depending on the pipe alignments from the source.
It is important to note that demands served by satellite plants cannot be added to demands served by the
NCWRP (they are the same demands, served by different sources of supply). Further evaluation is needed to
determine the supply strategy for these areas, as discussed later in this report.

Table 5-3. Summary of Potential Non-potable Demands by Focus Area

Supply from NCWRP

TO’F@' ngand Demand within 0.25 miles of Demand within 0.25 miles of proposed
Focus Area Identified in Focus L - . -
proposed piping (AFY) piping, with probability factors (AFY)
Area (AFY)
Infill 5,812 5,082 2,693
Balboa Park/Central San Diego 2,564 1,989 1,132
Carmel Valley West 1,772 1,267 546
Kearny Mesa 2,643 1,227 539
Mira Mesa 884 688 294
Mission Valley/Bay 3,141 2,306 1,146
Rancho Bernardo/I-15 Corridor 5,750 4,589 2,634

Table 5-4. Summary of Potential Non-potable Demands by Focus Area

Supply from New Satellite Plants

Focus Area | dgr?tgglegﬁmiggus Demand within 0.25 miles of Demand within 0.25 miles of proposed
Area (AFY) proposed piping (AFY) piping, with probability factors (AFY)
Balboa Park/Central San Diego 2,561 1,923 1,108
Kearny Mesa 2,643 1,423 615
Mission Valley/Bay 3,141 2,258 1,130
Rancho Bernardo/I-15 Corridor 5,750 4,588 2,620
5-10
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5.3 Distribution Facility Requirements for Non-potable Reuse
Concepts

Potential demands from the refined market assessment (with probability factors) were used to calculate the
pipe, storage, and pump station facility requirements for each demand area (under each source scenario)
based on planning-level facility sizing criteria.

5.3.1 Distribution Facility Sizing Criteria

General planning-level facility requirements (for pipes, storage, and pump station) were determined for this
2010 RWMP Update. It is important to recognize that the facility sizes at this stage of the analysis should not
be used for design purposes, as more detailed hydraulic modeling would be required to identify pressure
zones and refine the distribution system requirements. The planning-level sizing criteria used to develop
facility components of the distribution system alternatives is described in this section.

Peaking Factor

Potential peak day non-potable demands are estimated by multiplying a peaking factor of 2.0 to average day
demands. The peaking factor is necessary to account for fluctuations in highly seasonal irrigation demands.
Although the potential demands include cooling towers, which are more constant, the large majority of non-
potable demands identified within the service area are for irrigation uses. Differentiating between irrigation
and cooling tower demands along the pipelines for application of the peaking factor will not significantly
change the pipe sizing results since cooling tower demands are such a small portion of total demand.
Therefore, the peaking factor was applied to total demands along the system for simplicity at this planning-
level stage of analysis.

Pipes

The pipes were sized based on potential peak day customer demands that were within 0.25 miles from the
main pipeline distribution layouts. As water is delivered to demands, the flow in the pipe is reduced along the
way. The required capacity along each segment of pipe was calculated based on the amount of remaining
demands of downstream customers (i.e. pipe sizes generally decrease as distance from the source increases).
Pipe sizes were calculated using the Hazen-Williams equation and the parameters shown in Table 5-5.

Storage

The total storage volume requitements for each focus area are based on 2/3 of the peak day demand, which
is with a peaking factor of 2.0 applied to the average day demand. The locations of storage tanks have not
been determined at this stage of analysis.

In order to determine land acquisition costs associated with storage tanks, the required area for total storage is
based on 30 ft-deep tanks. Assuming a square footprint, an additional 30 ft were added to each side to allow
for appurtenances and vehicle access. This area was then presented in acres as the lot size required.

Pump Stations
Pumps station requirements are based on the amount of power required to convey peak day flows to the
highest elevation demand along the pipe layout from either (1) the existing distribution system (if supplied by
NCWRP) or (2) a new satellite plant. The horsepower requirements for each scenario are estimated based on
Equation 1 and the assumptions in Table 5-6:
___ QxH (Equation 1)
3960x Py x M
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Where HP is equal to the required pump horsepower, Q is equal to the peak demand in gpm, H is the
hydraulic head in ft, Pyis the pump efficiency coefficient, and M,yis the motor efficiency.

It should be noted that the peak demand in the equation above is a unit conversion of peak day demands to
units of gpm. Peak hour factors are not incorporated at this conceptual stage of the analysis.

To determine land acquisition costs associated with pump stations, the pump stations are assumed to have a
footprint of approximately 60 by 60 ft, which is a conservative size for a pump station. For this analysis,
pump station footprint was assumed to be 0.25 acres to allow for appurtenances and vehicle access.

Table 5-5. Non-potable Reuse Distribution System Facility

Sizing Criteria and Assumptions

Peak Day Demand Factor: 2.0
Pipelines:
Assumed velocity: 5 ft/s
Hazen-Williams Coefficient: 120
Storage:
Volume Required: 2/3 peak day demand
Assume Storage Height: 301t
Required Lot Size/Footprint: 0.25 acres
Pumps:
Pump Efficiency: 0.8
Motor Efficiency: 0.95
Assumed Pump Station Dimensions: 0.25 acres

5.3.2 Distribution Facility Requirements

Table 5-5 provides a summary of the focus area demands and expanded distribution facility requirements
(pipelines, storage, and pump stations) under each supply scenario. As mentioned earlier, demands for a focus
area vary depending on the pipe alignments from the source. Refer back to Figures 5-1 and 5-2 for pipe
alighment comparisons.

Although all focus areas could potentially be served by the NCWRP, further evaluation of existing treatment
and distribution system infrastructure (including in-depth hydraulic analysis) is required to determine facility
improvements required to accommodate additional demands. Facilities and costs associated with
improvements to existing infrastructure are not included in this analysis.

The following subsections provide a brief discussion of distribution requirements by subarea (based on
information in Table 5-5).

5.3.2.1 Infill

Additional NCWRP infill customers are estimated to increase demand by approximately 2,700 AFY. Itis
assumed that existing storage, pump stations, and piping are sufficient to convey the additional demand.
These results represent a planning-level analysis of the system. An in-depth hydraulic analysis would be
required to confirm if additional facilities are needed for additional infill customers.
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5.3.2.2 Rancho Bernardo/l-15 Corridor

Demands in the Rancho Bernardo/I-15 Corridor focus atea could potentially be served by either the
NCWRP or a new satellite plant located east of Lake Hodges. The potential demands in the Rancho
Bernardo/I-15 Corridor atea for both supply options are approximately 2,600 AFY. Initial review of facilities
required to setve the Rancho Bernardo/I-15 Cotridor area show that the satellite plant supply option will
require less pipe length than delivering water from NCWRP. This is primarily because the northern pipe
extension on Carmel Valley Rd. from the NCWRP system to serve the Rancho Bernardo/I-15 Corridor area
would not be required if the satellite plant were constructed, unless this connection was desired for system

flexibility.
5.3.2.3 Carmel Valley West

The Carmel Valley West focus area could potentially be supplied by the NCWRP, and would increase
recycled water demand by 550 AFY. This area is west of the City’s existing Phase II expansion along Carmel
Valley.

5.3.2.4 Kearny Mesa

The Kearny Mesa focus area could potentially be served by either the NCWRP or a new satellite plant located
near Qualcomm Stadium. The potential demands range from approximately 540 AFY — 620 AFY, with the
higher end of the range associated with the satellite plant option. Initial review of facilities required to serve
the Kearny Mesa area show that the NCWRP supply option will require less pipe length (on the order of
30,000 feet). The satellite plant option requires more pipe length primarily due to the eastern reach from the
satellite plant to customers in the vicinity of I-15 and south of CA-52.

5.3.2.5 Mira Mesa

The Mira Mesa focus area could potentially be served by the NCWRP, and has a potential demand of 300
AFY that could be served with the proposed distribution system expansion.

5.3.2.6 Mission Valley/Bay

The Mission Valley/Bay focus area could potentially be served by either the NCWRP or a new satellite plant
located near Qualcomm Stadium. The potential focus area demands ate approximately 1,100 AFY. Provided
the recycled water system is first expanded from the NCWRP to Kearny Mesa, additional facilities required to
serve the Mission Valley/Bay area from the NCWRP require significantly less pipe length than the satellite
plant supply option. However, if the NCWRP plant system is not expanded to the Kearny Mesa area, non-
potable reuse expansion to this area would require a satellite plant.

5.3.2.7 Balboa Park/Central San Diego

The Balboa Park/Central San Diego focus atea could potentially be served by the NCWRP or a new satellite
plant at Balboa Park. The combined focus area demand is approximately 1,100 AFY. The supply option that
would require the least amount of pipe length is the satellite plant at Balboa Park. One challenge in serving
this area is that significant irrigation system improvements are anticipated to be required at Balboa Park to
perform any retrofit.
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Table 5-6. Summary of Non-potable Reuse Demands and Distribution Facility Requirements under each Source Scenario

Demands Storage Pump Station Distribution Systemé [Linear Feet of Pipe]
. 8-in Customer
3 6
Source Category Subarea RW Demand? [AFY] | Max Day Demand? [mgd] SIS SHIETE A Pl P el ReaE Connections (no. of 8-in 12-in 16-in 20-in 24-in GEE]
[mg] requirement* [acre] Horsepowers [acre] Length
customers)’
North City WRP
Balboa Park / Central San D|ego 1,132 2.02 24 04 500 0.25 10,032 (38) 78,000 19,000 14,000 - - 121,032
Carmel Valley West 546 0.97 15 0.3 250 0.25 14,520 (55) 36,000 5,000 - - - 55,520
Infille 2,693 481 NA NA NA NA 55,704 (211) - - - - - 55,704
Kearny Mesa 539 0.96 15 0.3 400 0.25 15,576 (59) 53,000 - - 21,000 89,576
Mira Mesa 294 0.52 0.8 0.2 100 0.25 6,336 (24) 13,000 - - - 19,336
Mission Valley / Bay 1,146 2.05 2.7 0.5 550 0.25 24,288 (92) 88,000 9,000 14,000 17,000 - 152,288
Rancho Bernardo / 1-15 Corridor 2,634 4.70 5.5 0.8 850 0.25 38,016 (144) 64,000 15,000 15,000 30,000 - 162,016
Balboa Park Satellite Plant
Balboa Park / Central San Diego 1,108 1.98 2.3 0.4 250 0.25 9,768 (37) 74,000 14,000 9,000 - - 106,768
Qualcomm Stadium Satellite Plant
Kearny Mesa 615 1.10 17 0.3 300 0.25 18,480 (70) 101,000 - - - - 119,480
Mission Valley / Bay 1,130 2.02 2.7 0.4 650 0.25 22,176 (84) 64,000 27,000 23,000 - - 136,176
Rancho Bernardo Satellite Plant
Rancho Bernardo / I-15 Corridor 2,620 4.68 55 0.8 700 0.25 37,752 (143) 46,000 18,000 18,000 31,000 - 150,752
NOTES:
! Demand estimated from potential recycled water customers 0.25 miles from a proposed recycled water pipe. Takes into account probability
of connection.
2 Max day demand factor of 2.0 multiplied by average day demand.
3 Storage equal to 2/3 of the peak day demand. Storage sized for demands in each subarea.
4

Assumed: the storage height is 30 ft, the storage area is squared and 30 ft around calculated volume footprint to allow for appurtenances, vehicle access, etc.

> Calculated from equation Horsepower HP = peak demand (gpm) x hydraulic head (ft) / (3960 x pump efficiency x motor efficiency).

Assumes 80% pumping efficiency and 95% motor efficiency. Values are rounded up to 50 horsepower.
Assumed the PS is approx 60 ft by 60 ft in a quarter acre lot to allow for appurtenances, vehicle access, etc.
7 . . . . R
Length of pipe (linear ft) to connect to potential non-potable customers. Assumes 0.05 mi. of 8-in pipe for each customer.

8
Pipe size calculated using Hazen-Williams equation. Assumes Cyy of 120, and water velocity of 5 fps. Rounded to nearest 1,000 ft.

9 . . . . . . . . . . . - .
At this stage of analysis, no additional piping, storage or pumping stations determined for Infill area (requires further analysis to determine facility requirements)
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5.4 Supply Facility Requirements for Non-potable Reuse
Concepts

In order to review the need for expanded or new supply, potential demands were compared with projections
of supply from existing facilities. Refer to Table 5-7, which summarizes baseline demands from existing
plants (from Section 2), potential new demands (from Section 5), and projected recycled water supply from
existing facilities (from Section 3). Baseline demand and potential new demands were combined to estimate
total future demands, and then multiplied by a peaking day factor of 2.0 for comparison with supply facilities.

Note that projections of supply in Table 5-7 do not account for any recycled water in storage that may be
available for peak day demands, which may reduce the size of wastewater flow diversions and treatment

capacity needed.

Although supply from SBWRP is not considered for distribution system concepts within the City’s service
areas, the recycled water supply needs are included in Table 5-7 for comparison with potential Otay Water
District wholesale demands. It should be noted that the City currently plans to use up the 1 mgd conveyance
capacity from SBWRP for retail demands. Additional future retail demands served by SBWRP should be
considered in future planning studies.

NCWRP

Table 5-7 shows that existing facilities at NCWRP would provide recycled water supply approximately
equivalent to the potential demands identified for the infill area. Although the projected wastewater flows are
slightly less than projected peak day demands, new demands could be pursued up to supply capacity of
existing facilities or balanced with recycled water storage.

If non-potable demands were pursued in other (non-infill) areas, expanded NCWRP supply would be
required (additional wastewater flow diversions, treatment capacity expansion, and/or seasonal recycled water
storage). Distribution system expansion may require additional electodialyis reversal (EDR) units at the
NCWRP to meet TDS contractual requirement of 1,000 ppm or less, due to increased flow. Alternatively,
some areas could be served by satellite plants.

Satellite Plants

Three satellite plants were considered that could serve potential demands in Rancho Bernardo/I-15 Corridor,
Balboa Park/Central San Diego, Kearny Mesa, and Mission Valley/Mission Bay areas. These ateas could be
served either with new satellite plants or expanded NCWRP supply. Further evaluation is necessary to
determine a supply strategy for these areas, with consideration that the Rancho Bernardo/I-15 Corridor
satellite plant would not offload wastewater flows to PLWTP since flows in this area are tributary to Pump
Station 77 and the Hale Avenue Resource Recovery Facility located in the City of Escondido.

SBWRP

Table 5-7 shows that SBWRP tertiary treatment capacity is approximately equivalent to potential non-potable
demands for Otay Water District. The difference could likely be balanced with recycled water storage and
system operations. Additional wastewater flow diversions would be required to provide supply for potential
non-potable demands.

Refer to Section 3 for a discussion of expanded supply from SBWRP and potential new satellite plants.
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Table 5-7. Comparison of Supply with 2035 Potential Non-potable Reuse Peak Demand

g . Tertiary Requires
Baseline | Potential | OB | Max Day PliefEHE Requires Treatment Additional
S Cat Demand® | Demand? | FUI€ | pemangs | Recycled Water Additional Design Terti
TEE CEUEIY Demand Supply by 20354 | Wastewater Capaci ertiary
o apacity Treatment
Diversions .
mgd mgd mgd mgd mgd mgd Capacity
NCWRRP (Infill Only) 9.1 24 115 23.0 24.8 No (see note 7) 30 No
NCWRP (All Subareas Served) 5 9.1 8.0 17.1 34.3 24.8 Yes 30 Yes
SBWRP 6 6.0 3 9 18.0 12.9 Yes 15 No (see note 7)
Balboa Park Satellite Plant NA 0.9 0.9 1.8 NA NA 2 NA
Qualcomm Stadium Satellite Plant NA 1.6 1.6 3.1 NA NA 3 NA
Rancho Bernardo Satellite Plant NA 2.3 2.3 4.7 NA NA 5 NA

Notes:

NA: Not applicable

! Refer to Section 2 for discussion of baseline demands;

? potential Demand includes retail and wholesale customers;

* Multiplies Total Future Demand with Peaking Factor of 2.0;

* Refer to Section 3 for projected supply from existing facilities.

* NCWRP will serve Infill, Mira Mesa, Carmel Valley West, Balboa Park/Central SD, Kearny Mesa, Mission Valley/Bay, and Rancho Bernardo/I-15 Corridor subareas;

® Includes only Otay Water District recycled water demands by 2040;

7 peak day demand is approximately equivalent to projected wastewater flows or treatment capacity. Demands could be pursued up to capacity or balanced with recycled water storage.
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5.5 Preliminary Costs
Preliminary capital costs of the non-potable reuse concepts (supply and distribution) are summarized in Table
5-8. These capital costs were developed using the unit costs as summarized above. Refer to Appendix ] for
details on cost assumptions. Note that these costs represent the potential non-potable reuse concepts, and
some demand areas that could be served by more than one source. The cost estimates developed for this
study are intended to be planning level estimates that provide an order of magnitude opinion of cost.

Table 5-8. Summary of Preliminary Costs of All Non-potable Reuse Concepts

Source Category

System Component

Capital Cost [$, 2010 millions of dollars]

North City WRP Supply
Expanded Wastewater Flow Diversions N/AL
Expanded Treatment Plant Capacity N/AL
Distributions
Balboa Park / Central San Diego $130.5
Carmel Valley West $65.8
Infill $47.6
Kearny Mesa $101.8
Mira Mesa $26.1
Mission Valley / Bay $162.4
Rancho Bernardo / I-15 Corridor $184.2
Balboa Park Satellite Plant Supply?
New 2-mgd MBR satellite facility $43.8
Distribution
Balboa Park/Central San Diego $104.4
Qualcomm Stadium Satellite Supply?
Plant New 3-mgd MBR satellite facility $76.7
Distribution
Kearny Mesa $110.4
Mission Valley / Bay $156.5
Rancho Bernardo Satellite Plant | Supply?
New 5-mgd conventional satellite facility $52.1
Distribution
Rancho Bernardo / I-15 Corridor $168.8
South Bay WRP? Supply
Expanded Wastewater Flow Diversions (SV8) $158.6
Expanded Secondary Treatment Capacity $357.9
Distribution
Otay Water District N/A4

NOTES:

These are planning-level cost estimates. These conceptual estimates were developed so that an order of magnitude opinion of

cost could be determined. See Appendix J for detailed estimates. Costs include markups for contingency, legal, administrative,

environmental, and construction management. O&M costs are not included in this table.

! Not evaluated. Existing treatment capacity is sufficient for additional infill demands. However, other distribution areas would
require improvements for supply expansion.

2 Facility size represents nominal production capacity. All plants are scalping plants.

* The SV8 diversion will divert approximately 30 mgd.

* Existing connection to the Otay system is sufficient.

® Does not include improvements required along the existing distribution system required to additional demands. Further
analysis including hydraulic modeling is necessary to refine the facility requirements and costs.
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5.6 Summary

This section presents the concepts for expanding the non-potable distribution system within the City’s service
area using supply from the NCWRP or new satellite plants, including a refined market assessment,
preliminary facility requirements, and planning-level costs. In addition, SBWRP supply facility requirements
and costs were evaluated for potential Otay Water District wholesale non-potable demands.

The non-potable reuse concepts are summarized as follows:

= NCWRP supply to additional infill customers — the estimated future infill demands (accounting for
seasonal peaking), is approximately equivalent to the remaining supply available from existing NCWRP
facilities

= NCWRP supply to other (non-infill) demands areas — would require expanded supply facilities
(additional wastewater flow diversions and treatment capacity at NCWRP)

New satellite plants — new plants at three locations could serve demands areas not currently served by
NCWRP or SBWRP.

= SBWRP supply to additional Otay Water District demands — would require expanded wastewater
flows diversions to SBWRP

Further analysis is required prior to implementation of any of these concepts, and next steps ate outlined in
Section 6.
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SECTION 6
IMPLEMENTATION PLAN

This 2010 RWMP Update was developed in conjunction with the Recycled Water Study currently underway
and scheduled to be complete by Fall 2011. The goal of the Recycled Water Study is to evaluate potable and
non-potable alternatives to maximize recycling, and ultimately offload wastewater flows away from the

PLWTP.

Based on current status of the Recycled Water Study, the recommendations are expected to focus on indirect
potable reuse opportunities, with some additional non-potable reuse, to achieve the greatest PLWTP offload.
In order to assess the feasibility of indirect potable reuse project, the City has initiated the Water Purification
Demonstration Project, which includes a 1-mgd demonstration-scale advanced water purification facility
located at the NCWRP. The feasibility of indirect potable reuse for the City will not be determined until the
Water Purification Demonstration Project has been completed, which is anticipated at the end of 2012. This
effort is critical in determining the region’s reuse future, as illustrated on Figure 6-1.

The main focus of the 2010 RWMP Update is to assess non-potable reuse alternatives to maximize recycling
if indirect potable reuse projects are not pursued in the future. The following actions are recommended prior
to implementation of expanded non-potable distribution system concepts presented in Section 5:

= Completion of the Recycled Water Study currently underway, as well as City of San Diego Council action
on whether the Recycled Water Study will be implemented; and,

= Completion of the Water Purification Demonstration Project to determine the feasibility of indirect
potable reuse projects for the City, including modeling of the San Vicente Reservoir.

North City Non Potable Reuse
(City & Wholesale 2015)
IPR & non potable @ non-potable only

Implement the Implement the
Recycled Water Recycled Water
Study Master Plan

to implement the Recycled Water Study & IPR:
v'Water Purification Dermonstration Project Successful
¥ COPH regulations determined
¥'San Vicente model proves regulations are met
¥ City Council Approval

Figure 6-1. Non-potable Reuse Decision Tree.
The Water Purification Demonstration Project, San Vicente reservoir modeling, State regulations and Council approval
are key steps in determining the approach taken to develop recycled water projects in the future.
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If the results of the actions above indicate that indirect potable reuse projects should not be pursued, a future
2015 Master Plan would take the following steps to carry forward the analyses presented in this 2010 RWMP
Update and make final recommendations:

= Screening analysis of expanded supply and distribution system concepts (presented in Sections 3 and 5,
respectively), including comparison of expanded NCWRP supply versus new satellite plants; and

= Feasibility analysis of preferred non-potable reuse alternatives resulting from the screening evaluation,
including further evaluation of pipe alighments and potential environmental impacts, detailed hydraulic
analyses (of both the existing and proposed system) to refine facility requirements, and refinement of cost
estimates.

Conclusions

It is recommended that the City move forward with the planned non-potable reuse system expansions
through the 2015 planning year, which are included in the baseline system of this 2010 RWMP Update and
the Recycled Water Study. Future steps should be defined in a 2015 Master Plan once the Water Purification
Demonstration Project and Council direction is determined. Figure 6-2 summarizes the anticipated next
steps if the City decides not to move forward with IPR, which include using the results of this 2010 RWMP
Update to develop a refined non-potable reuse plan for the future.

2010-2015

Baseline North City Non Potable

Reuse (City & Wholesale 2015,/2026
(City & Wholesale 2015)
m non-potable only
PR & non pot.bie @ non-potable only

Complete the 2015 Recycled
Implement the
Recyeled Water Water Master Plan using the 2010
Mt Bls Master Plan asa base

Implement the
Recycled Water
Study

2015-2020
(anticipated)

* Continue North City infill
(including final approachto
serve I-15/Rancho Bernardo
corridor)

* Continue South Bay expanded
service, including contracted
service to Otay Water District

* |dentify the next reuse area(s)

served

Figure 6-2. Non-potable Reuse Implementation Plan.
The non-potable implementation plan will be affected by the Water Purification Demonstration Project results and the
next Recycled Water Master Plan update, scheduled in 2015. This 2010 RWMP Update will provide a technical basis to
develop a refined implementation plan if the “non-potable only” route is taken.
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APPENDIX A
PREVIOUS NON-POTABLE REUSE MARKET ASSESSMENT
STUDIES

The assessment of the recycled water market has been an ongoing effort in the planning of the City’s recycled
water system. The following paragraphs provide a brief review of previous recycled water market
assessments.

Recycled Water Distribution System Master Plan for the Northern Service Area, October 1992 — A
Recycled Water Distribution Master Plan for the NSA of the City of San Diego was prepared in October
1992. This study identified potential recycled water customers north of La Jolla Village Drive and SR-52, but
did not include Rancho Bernardo. One hundred thirty-eight (138) existing potential recycled water markets
expected to use over 12 AFY were identified, with a total annual demand of 10,811 AFY. Future demands
were estimated based on undeveloped acreage and land use designations. The total recycled water demand for
this service area was estimated to be 17,916 AFY in 1992, 28,029 AFY in 2003, 29,637 AFY in 2010, and
34,314 AFY in 2050.

Recycled Water Distribution System Master Plan for the Central Service Area, October 1992 — A
Recycled Water Distribution Master Plan for the CSA of the City of San Diego was prepared in October
1992. This study identified potential recycled water markets south of La Jolla Village Drive extending from
the Pacific Ocean to Interstate 805 and south to the City limits boundary along La Mesa and National City.
Eighty-four (84) potential recycled water markets expected to use over 50 AFY were identified, with a total
annual demand of 12, 040 AFY. A total of 1,477 potential recycled water customers with a possible demand
of up to 20,650 AFY were identified. Of the 20,650 AFY of potential recycled water use, only 1,640 AFY was
attributable to future use as this area is essentially built-out.

Update of Reclaimed Water Market Assessment for the Northern Reuse Area, November 1994 — This
report provided an update to previous recycled water market assessments prepared for the City of San
Diego’s “Optimized Reclaimed Water Distribution System” (Optimized system) supplied by the NCWRP.
The Optimized system was the first phase of a series of projects which involved construction of an extensive
recycled water distribution network extending from Torrey Pines on the coast inland to the San Diego-Poway
city limits. During this time, the City was undergoing a detailed water reuse strategy, the Water Repurification
Project, which led to the development of the Optimized system. To accommodate this strategy, the
Optimized system reduced the planned service area of the NCWRP. It was comprised of backbone pipes,
ranging from 6-inches to 48-inches in diameter. In November 1994 developments within the NSA, but
outside of the Optimized system’s service area, were no longer required as a condition of the tentative map
approval process, to install facilities for the use of recycled water.

The primary objective of the study was to confirm and update, by identification of new potential sites, the
compiled list of potential users and their anticipated non-potable demands. Approximately 139 Type 1 (12
AFY or greater) and 189 Type 1A (4 to 12 AFY) users were identified through update of the market analysis.
This represented an annual recycled water demand of 7,637 AFY for Type 1 users and 1,481 AFY for Type
1A users. The potential annual demand within the optimized area was determined to be 9,118 AFY. An
additional future incidental demand of 885 AFY situated within the reuse service area of the Optimized
system was also identified.

Update of the Reclaimed Water Market Assessment for the Southern Service Area, March 1995 — This
report was prepared by Metropolitan Wastewater Department in March 1995 to update previous recycled
water market assessments in the SSA. Approximately 49 large and 274 smaller existing user sites were
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identified within the entire service area presenting an existing non-potable water demand of 5,520 AFY.
External markets, primarily located in Chula Vista and the OWD areas presented an additional 9,550 AFY of
demand. The updated present demand estimate was 2,600 AFY greater than the previous estimate presented
in the 7992 Recycled Water Distribution System Master Plan for the Southern Service Area (1992 Master Plan - SSA).
The future demand updated estimate, however, was 5,800 AFY lower than presented in the 1992 Master Plan
- SSA due to revised land use forecasts within both the City of San Diego and Eastern Chula Vista (Otay
Ranch Development) area.

Water Reclamation Master Plan Update, December 1997 — This report was prepared for the City of San
Diego with the intent to document water reclamation activities which had occurred since the preparation for
the Reclaimed Water Distribution Master Plan reports in 1992, and identified anticipated key changes to the
Master Plan over the next decade. The study summarized the findings from past studies for the NSA, SSA
and CSA. The previous studies referenced in the 1997 Master Plan on the market assessment in each service
area were the 7994 Update of Reclaimed Water Market Assessment for the Northern Reuse Area, 1995 Update of the
Reclaimed Water Market Assessment for the Southern Service Area and the 1992 Reclaimed Water Distribution System
Master Plan. Reclaimed market potential within the CSA has not been updated since the 1992 Master Plan was
prepared because existing user sites and associated demand, comprising nearly all of the potential non-potable
market, have undergone very little change. The estimated CSA demand including the City of Coronado and
the North Island is 15,000 AFY and is comprised of over 200 large and 800 smaller user sites.

South Bay Reclaimed Water Business Plan, November 1998 — The 7998 South Bay Reclaimed Water
Business Plan (Business Plan) 1dentified a possible pipeline route from the SBWRP to both Sweetwater Authority
(SWA) and Otay Water District (OWD). The study was funded by the California American Water Company,
the City of San Diego MWWD and Water Departments, the OWD, the San Diego CWA and the SWA. The
Business Plan included expansion of potential recycled water use by outside agencies and possible use of
recycled water for injection and subsequent extraction in the lower Sweetwater River Basin to supply the
SWA’s proposed demineralization plant. The Business Plan estimated an initial average annual demand of 3,000
AFY (2.7 MGD) to 4,000 AFY (3.6 MGD) by 2005. It also addressed a possible use of up to 3,600 AFY (3.2
MGD) of recycled water as a salt-water barrier within the groundwater basin and discussed the use of

recycled water as a source of supply for recharge in the Tijuana River Valley at an initial demand of 1,000
AFY (0.9 MGD) to 3,000 AFY (2.7 MGD).

The Business Plan included South Bay industrial markets for recycled water, such as, Kelco (now CP Kelco and
ISP Alginates), US Navy (32nd Street shipyard operations and golf course) the San Diego Marriott, Angelica
Health Care Services, Duke Energy (South Bay Power Plant), Rohr Industries and NASSCO (Shipyard
Operations). The South Bay Power Plant currently uses bay water for cooling. Duke Energy was also
considering a new plant with an estimated recycled water demand of 3,700 AFY (5 MGD) for cooling tower
use. However due to the uncertainty of the energy market and lack of a dedicated site for the new plant, it
was not considered in the City’s plans for recycled water use at the time.

The largest water user with a City irrigation meter was identified as the South Bay Union Emory Elementary
School on Coronado Avenue that used 80 AFY (0.07 MGD) between 2001 and 2002. Within the Cal-
American service area, Southwest High School in the Sweetwater Union School District is estimated to use
125 AFY (0.11 MGD). The study also identified previous recycled water markets from the 7995 Update of
Reclaimed Water Market Assessment Southern Service Area which included agricultural users in the Tijuana River
Valley and additional park and school sites. These larger users included Am Sod, Egger, Yamamoto,
Southwest High School, Montgomery High School and Montgomery-Waller Park. The Business Plan noted
that these demand projections from previous assessments and market studies have been proven aggressive
and should therefore be scrutinized in future evaluations.

San Pasqual Water Reclamation Program Master Plan, December 1998 — This report was prepared for
the City of San Diego with the purpose of compiling all issues related to wastewater collection, treatment,
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reuse and disposal relative to the Rancho Bernardo area. Feasible recycled water users were identified in four
geographic areas: North of Espola Road/Rancho Bernardo Road; south of Espola Road/Rancho Bernardo
Road; agricultural markets in the San Pasqual Valley and Poway. This report included wastewater flow
projections for Rancho Bernardo and Poway areas tributary to the now defunct San Pasqual Water
Reclamation Plant (SPWRP).

Updated Water Reclamation Master Plan (Northern and Central Service Areas), December 2000 — In
December 2000, the Updated Water Reclamation Master Plan (2000 Master Plan) identified potential recycled
water customers that could be served by the NCWRP, primarily in the NSA and CSA, that would use
sufficient quantities of recycled water to warrant expansion of the recycled water system and meet the EPA
reuse goals. Outside agency customers, such as, the City of Poway and OMWD were also identified as
potential customers for recycled water from the City. The market assessment update anticipated a demand of
8,400 AFY that could be captured by 2003 and an increase to 12,600 AFY to 14,800 AFY (depending on the
ability to use recycled water to recharge groundwater in the San Dieguito basin) in 2010. The study targeted
large potential recycled water users with demands greater than 50 AFY. Smaller users were identified only if
they were in close proximity to the system and cost effective.

Single meter recycled water customers beyond the Optimized System were identified in relation to the initial
phases of the system expansion. Phase I was defined as the Black Mountain Ranch/OMWD cortidor. The
recommended markets included Black Mountain Ranch development, supplemental recycled water service to
OMWD and recharge of the San Dieguito Groundwater Basin representing an additional 4,100 AFY in
recycled water demand and an additional 2,260 AFY in groundwater uses.

Phase II was along the new SR-56 corridor and recommended markets included Caltrans, the existing
Meadows at Del Mar Golf Course, the residential developments adjacent to SR-56 including Pacific
Highlands Ranch and Torrey Highlands representing an additional demand of approximately 1,500 AFY.

Phase I1I was along the I-15 corridor from Carmel Mountain Road to Rancho Bernardo. Recycled water
markets included Bernardo Heights Golf Course, Carmel Highlands (Mass Mutual) Gold Course, Carmel
Mountain Ranch Golf Course, AETNA Life Insurance, TRW Military Electronics, Lomas Bernardo HOAs,
Northern Division of the City’s Park & Recreation Department and Rancho Bernardo High School. These
customers represented an additional demand of approximately 1,100 AFY.

Southern San Diego Recycled Water Market Assessment Update (Southern Service Area), April 2001
— The Southern San Diego Recycled Water Market Assessment Update identified approximately 132 potential
customers that could be served by the SBWRP, having a total annual demand of 1,900 AFY in 2001 and a
projected future demand of 5,950 AFY. Major potential recycled water customers included Marshall Field, the
Sweetwater Union School District and Southwest High School. Future potential recycled water customers
identified included various Tijuana Valley County Water District (TJVCWD) customers for injection well
purposes; Am Sod, Egger, Farmland Yamamoto and Jackson Ranch for agricultural uses; and the U.S. Navy
and City of Coronado for irrigation use.

The study also updated recycled water demands from other agencies previously identified in the 7992 Regycled
Water Distribution System Master Plan for the $5.A, which make up the majority of the potential recycled water
demand in the South Bay. These agencies include OWD, TJVCWD and SWA. OWD was the largest
potential user of the recycled water in South Bay. At the time, OWD was undergoing negotiations with the
City to possibly commit to purchasing 13,440 AFY (12 MGD) of the recycled water supplied from the 15
MGD SBWRP. The TJVCWD is located between Imperial Beach and the US-Mexico border and includes
the Tijuana River Valley from the coast east to the City boundary. The potential recycled water demand of
2,500 AFY (2.2 MGD) would primarily be for a proposed groundwater recharge facility. The SWA intends to
use the recycled water demand primarily for groundwater injection and extraction projects for a projected
demand of approximately 8,000 AFY (7 MGD) by 2010.
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Draft Accelerated Implementation of Beneficial Reuse (Northern, Central and Southern Service
Areas), February 2003 — Subsequent to the 2000 Master Plan was the Draft Accelerated Implementation of
Beneficial Reuse study (2003 Draft Accelerated Beneficial Reuse Study) dated February 2003. The study identified
opportunities above and beyond the planned 2010 system to accelerate and maximize recycled water use
served by the NCWRP and SBWRP. City water meter records for irrigation meters and previous market
assessments were reviewed to identify additional customers on a conceptual level.

Expanded service within the NSA included extending the distribution system to target new development in
the Sorrento Mesa area, Caltrans, park districts and portions of the CSA such as the Mission Bay Golf Course
and Campground, DeAnza, Playa Pacifica, Tecolote, South Shores Parklands, Sea World, Caltrans, University
of San Diego, golf courses, parks, and Homeowner’s Association for a total potential average annual demand
of 15,700 AFY from the NCWRP. Seasonal storage of excess plant supply of up to 7,500 AFY via
groundwater basins would augment peak irrigation demands in the summer.

The projected demand for the SSA was estimated to be approximately 12,300 AFY (11 MGD) by the year
2010. Large recycled water markets included OWD, International Boundary and Water Commission IBWC),

agricultural users in the Tijuana River Valley, and additional park and school sites, groundwater recharge, the
SWA and Caltrans.

Beneficial Reuse - Phase 3 Recycled Water System (Rancho Bernardo/North Poway/San Pasqual),
June 2003 — Concurrent with this study, the City was investigating whether it should enlarge and reactivate
the SPWRP or permanently decommission the plant and provide recycled water to San Pasqual Valley and
northern Rancho Bernardo from the NCWRP. The study included an alignment study to evaluate the ability
to serve the Rancho Bernardo and Poway customers, and subsequently, the San Pasqual customers, via the
Carmel Valley Road alignment in the North City recycled water system. Recycled water markets within these
areas estimated a projected 2010 recycled water demand of 1,112 AFY (1.00 MGD) for Rancho Bernardo,
1,428 AFY (1.26 MGD) for the San Pasqual and 942 AFY (0.84 MGD) for Poway. The average annual
demand totaled 3,482 AFY (3.10 MGD). Major customers included golf courses, HOAs and Caltrans. The
study concluded that the Carmel Valley Road alighment was a viable alternative to the Sabre Springs
alignment that was proposed in the 2000 Master Plan. The Rancho Bernardo and Poway golf courses can be
served from North City without installing the Canyonside Pipeline. However, the SPSA would require this
pipeline to be in place to adequately serve its customers. Additionally, substantial storage would be required
to meet the estimated recycled water demands from Rancho Bernardo and San Pasqual areas.

Beneficial Reuse - Phase 3 Recycled Water Alignment and Reservoir Site Alternatives (Northern
Service Area), April 2004 — Alternative Phase 3 alignments were evaluated to serve northern Rancho
Bernardo and Poway golf courses. The Phase 3 Recycled Water Alignment and Reservoir Site Alternatives Study
addressed this by comparing the 2000 Master Plan proposed Phase 3 corridor consisting of the Ted Williams
Parkway and the Sabre Springs Parkway alignments to the extension of the Phase 2 Carmel Valley Road
alignhment based on feasibility and cost. Results of the study indicated the extension of the Carmel Valley
Road alignment including construction of the 2 million gallon (MG) Pomerado Park Reservoir and an
additional 2 MG of storage located south of Ted Williams Parkway was the most feasible and economical
alternative to meet Phase 3 recycled water demands. The results of this analysis also refined the Phase 3
targeted customers.

City of San Diego Recycled Water Master Plan Update, September 2005 — The City of San Diego Recycled
Water Master Plan Update 2005 was the City’s five-year update of their Regycled Water Master Plan to fulfill the
requirements of San Diego Municipal Code. The study identified potential recycled water customers from the
existing North Service Area and the South Bay Service Area, as well as potential new areas such as the Central
and San Pasqual areas. The market assessment in this study focused on capturing infill customers near the
existing North City Water Reclamation Plant (NCWRP) distribution system infrastructure. Potential
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customers in this area were separated into tiers based on their water demand and proximity to the existing
recycled water pipelines. Approximately 22 potable water customers were included in the Tier 1 group
because their individual water demand was over 20 acre-feet per year (AFY) (0.018 million gallons per day
(mgd)) and they were located adjacent to an existing or planned recycled water pipeline. Since the report was
completed, City staff has actively pursued connecting the potable water use sites identified as Tier 1
customers. Eight of the nineteen sites, located adjacent to the existing recycled water distribution system, are
now being served by recycled water. Several more are in the plan review stage.

For background purposes only, an overall summary of results from the 2005 market assessment are presented
in Table A-1. The results include existing and projected demands from outside agencies such as Olivenhain
Municipal Water District (OMWD), City of Poway, Otay Water District (OWD) and Sweetwater Authority
(SWA).

Table A-1. Summary of Recycled Water Demand Estimates from the

2005 Recycled Water Master Plan Update

Average Annual Demand

Service Area Description

AFY mgd
San Pasqual Service Area 1,680 15
Phase IIl Expansion — Rancho Bernardo & North Poway 2,800 25
Existing North City System with Infill Demand Estimates 14,050 12.5
Existing North City System with Infill Demand Estimates and Expansion
; 16,680 14.9
to Central Service Area
South Service Area 13,130 125

Note: Estimates in this table were from previous studies and are not estimates or recommendations of this 2010 RWMP Update.

South Bay Recycled Water Feasibility Study, October 2005 — This study provides an analysis with
recommendations for supplying recycled water to the South Bay area, including the Southern Service Area,
International Boundary and Water Commission, Otay Water District (OWD), Sweetwater Authority,
CALTRANS irrigation, and the Bajagua Recycled Water Project (Mexico). The SBWRP has a treatment
capacity of 15.0 mgd, and with internal plant use at 2.2 mgd, approximately 12.8 mgd can be sold to non-
potable water customers. The report analyzes the existing system supply for the SBWRP, capacities, and
hydraulics. It presents alternative alignhments and scenarios for serving potential users, and includes project
phasing and cost estimates.

The study concludes that additional recycled water capacity will be needed as the OWD system expands and
the demands increase, as there is not enough recycled water capacity currently at the SBWRP to meet the
peak demands of the existing and potential retail and wholesale customers OWD, SWA, Caltrans, and local
markets. Otay Water District has an ultimate average annual demand of 8.23 mgd, which peaks during the
summer months to 17.77 mgd, greater than the 12.8 mgd treatment capacity. Wet weather storage is needed
to fully utilize the output from the SBWRP, and groundwater storage in the San Diego Formation is
recommended, although further groundwater studies are required. Sweetwater Authority has expressed
interest in purchasing recycled water in their Recycled Water Master Plan, with a total ultimate demand of
7.49 mgd. CALTRANS irrigation has a potential irrigation market ultimate demand of approximately 3.4
mgd Local parks, schools, and agricultural users within the South Bay service area were identified, with a
total of 634 AFY of potential demand. Another option is to sell recycled water to the Bajagua Recycled
Water Project in Mexico. Because demand from Mexico is constant throughout the year, wet weather storage
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is not necessary. The identified plan is for the new plant to treat approximately 59 mgd, with 25 mgd of
secondary effluent coming from the International Boundary and Water Commission, and 34 mgd of local
wastewater being intercepted at the border and pumped back to the plant.

City of San Diego Water Reuse Study, March 2006 - The 2006 Water Reuse Study was done in
conjunction with the 2005 Master Plan Update. Several strategies for increased use of recycled water within
the region were explored. The study involved input from various sources including an assembly of key
stakeholders comprised of community leaders, policy makers, water consumers, business leaders and other
professionals. An independent advisory panel of renowned experts in related fields was contracted through
the National Water Research Institute. Public viewpoints were solicited through community meetings, focus
groups and telephone/online surveys.

The study includes an evaluation of six strategies integrating non-potable reuse and indirect potable reuse
opportunities for the North, Central and South Service Areas. Each of the strategies was evaluated according
to a developed set of criteria which incorporates the following factors:

®  Health and Safety = Water Quality

®  Social Value ®  Operational Reliability
® Environmental Value =  Cost

® Local Water Reliability = Ability to Implement

The Study’s findings were reviewed by the oversight stakeholder assembly group. The group unanimously
recommended Option NC-3, which included infilling non-potable demands in the existing non-potable
North City system, followed by an indirect potable reuse project utilizing San Vicente Reservoir. For the
South Bay, SB-1 (a limited non-potable approach serving a majority of non-potable water to the Otay Water
District and Sweetwater Authority) and SB-3 (an indirect potable reuse project utilizing Lower Otay
Reservoir) were supported. SB-1 support was predicated on proceeding with NC-3.

City of San Diego Recycled Water Study, October 2010 - The Recycled Water Study (Study) is being
conducted in conjunction with the 2010 Recycled Water Master Plan (RWMP) Update. The purpose of the
Study currently underway is to identify opportunities to increase the usage of recycled water for potable and
non-potable uses, the potential costs of implementing such opportunities, and to what extent such recycling
could feasibly offload wastewater flows to the PLWTP. The planning horizon for this study is 2035. The
Study components include a series of technical memoranda, including a non-potable reuse Market
Assessment that examines the potential non-residential non-potable reuse demands within the City of San
Diego and neighboring water agencies. The market assessment includes irrigation customers as well as
cooling towers, car washes, laundry mats for their potential for offsetting potable water with recycled water.
The market assessment desctibed herein is based on analyses prepated for the Study.
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Appendix B - POTABLE WATER CUSTOMER DATABASE RATE
CODES AND PREMISE CODES






RATE CODE
Title: Rate Code
Purpose: This code indicates the rate schedule to be used for computing a consumer’s bill.

Description:  Description of general usage of the “Meter Type”. Defines the type of billing to
be done for the account. May indicate Water and Sewer, Water only, Sewer only,
Backflow, etc.
Used in conjunction with Effective Dates in tables 153/bb (U02SD), 165/01
(CISTR), 170/01 (CISTS type W), 170/02 (CISTS type S, and 170/03 (CISTS

type SS).

Current Future
Code Description RW DW DRW
11 Single family dwelling — Reg water/regular sewer Al
12 Single family dwelling — Reg water/flat rate sewer A2
13 Single family dwelling — Reg water/special rate sewer
14 Single family dwelling — Reg water/no sewer A4
15 Single family dwelling — Reg water/irrigation only
A3 Single family dwelling — Reclaimed Water/special rate

sewer
A5 Single family dwelling — Reclaimed Water/irrigation only
21 Other domestic — Reg water/regular sewer Bl
22 Other domestic — Reg water/flat rate sewer B2
23 Other domestic — Reg water/special rate sewer
24 Other domestic — Reg water/no sewer B4
25 Other domestic — Reg water/irrigation only
B3 Other domestic — Reclaimed Water/special rate sewer
B5 Other domestic — Reclaimed Water/irrigation or spec process
31 Commercial — Reg water/regular sewer C1 30 Co
32 Commercial — Reg water/flat rate sewer Cc2 36 C6
33 Commercial — Reg water/special rate sewer 37 C7

34 Commercial — Reg water/no sewer C4 38 C8



Current
Code

35

C3

C5

41
42
43
44
45
D3
D5

51
52
53
54
55
56

61

64

F5

74

83*
84

Description

Commercial — Reg water/irrigation only
Commercial — Reclaimed Water/special rate sewer

Commercial — Reclaimed Water/irrigation or spec process

Industrial — Reg water/regular sewer

Industrial — Reg water/flat rate sewer

Industrial — Reg water/special rate sewer
Industrial — Reg water/no sewer

Industrial — Reg water/irrigation only

Industrial — Reclaimed Water/special rate sewer

Industrial — Reclaimed Water/irrigation or spec process

Outside City — Reg water x 2/regular sewer x 2
Outside City — Reg water x 2/flat rate sewer x 2
Outside City — Reg water x 2/special rate sewer x 2
Outside City — Reg water x 2/no sewer

Outside City — Reg water x 2/irrigation only

Outside City — Reg water/agricultural/no sewer
California—American — No water/reg sewer (spec billing)
California—American — Contract water/no sewer
CalTrans — Reclaimed Water/irrigation only

Fire Service — Flat rate water by connection size/no sewer

Backflow — Fire service

Backflow — Flat rate water by backflow size/no sewer

RW

D1
D2

D4

El
E2
E3
E4
ES
E6

F1

F4

G4

H3
H4

Future
DW
39

40
46
47
48
49

DRW
C9

DO
D6
D7
D8
D9



Current Future

Code Description RW DW DRW
85 Backflow — No water/no sewer (private owned device)
H5 Backflow — Reclaimed no water/no sewer (private owned)
device))
94 Construction — Reg water/no sewer
95 Construction — Reg water/no customer charge/no sewer
J4 Construction — Reclaim Water / no sewer
J5 Construction — Reclaim Water/no customer charge/no sewer
97 Center island irrigation — flat rate water/no sewer J7

RW = Reclaimed water, DW = Drought water, DRW = Drought Reclaimed water

*New rate code — not current.
Note: activated selected Reclaimed water codes 10/97. They were
A3,A5,B3,B5,C3,C5,D3,D5,F5,H5

activated Reclaimed construction codes 10/99. They were J4, J5



PREMISE CODE
Title: Premise Code (Rev. 09/08)

Purpose: Premise code describes type of dwelling or government agency to which water
and sewer service is provided.

Description:
Agency/#L.U. Type of Premise

01-000 Single family dwelling
02-XXX Other domestic (XXX=number of units)
03-000 Commercial
04-000 Industrial
05-XXX Outside city
06-000 California—American Water Company
07-XXX Motels/Hotels (XXX=number of units)
08-XXX Trailer park (XXX=number of units)
09-XXX Combined business and domestic (XXX=units)
10-000 Government Account U.S. Naval Station
11-000 Government Account Naval Air Station — North Island
12-000 Government Account Naval Air Station — Miramar
13-000 Government Account Naval Supply Center
14-000 Government Account Naval Training Center
15-000 Government Account Naval Electronics Laboratory
16-000 Government Account Naval Hospital
17-XXX Government Account Naval Housing (XXX=number of units)
18-000 Government Account Navy — Fort Rosecrans

19-000 Government Account Other Naval Facilities



20-000
21-000
22-000
23-000

30-000
31-000
32-000
33-000

40-000
41-000
42-000
43-000
44-000
45-000
46-000
47-000
48-000
49-000
50-000

51-000
52-000

Agency/#L.U.
Government Account

Government Account
Government Account

Government Account

Government Account
Government Account
Government Account

Government Account

Government Account
Government Account
Government Account
Government Account
Government Account
Government Account
Government Account
Government Account
Government Account
Government Account

Government Account

Government Account

Government Account

Type of Premise
U.S. Marine Corp.

U.S. Coast Guard
U.S. Post Office
Other Federal Agencies

Calif. Div. Of Transportation (CalTrans)

San Diego State University

University of Calif at San Diego (UCSD)

Other State of California Agencies

Pk & Rec — (for future use)

Pk & Rec — Golf courses

Pk & Rec — Coastal Division

Pk & Rec — Central Division

Pk & Rec — Community Division
Pk & Rec — Open Sp/St Medians
Pk & Rec — Open Space

Pk & Rec — Open Sp/Lndscp Main
Pk & Rec — Env Growth — Coastal
Pk & Rec — Env Growth — Central
Pk & Rec — Env Growth — Northern

City of San Diego — Waste Mgt Dept

City of San Diego — Cemeteries



53-000
54-000
55-000
56-000
57-000
58-000
58-000
59-000

60-000
61-000
62-000
63-000

70-000
71-000
72-000
73-000
74-000

80-000

Agency/#L.U.
Government Account
Government Account
Government Account
Government Account
Government Account
Government Account
Government Account

Government Account

Government Account
Government Account
Government Account

Government Account

Government Account
Government Account
Government Account
Government Account

Government Account

Type of Premise

City of San Diego — Water Util. Dept

City of San Diego — General Svces Dept

City of San Diego - Fire Dept
City of San Diego — Police Dept
City of San Diego — Library Dept

Other City of San Diego Departments
Other City of San Diego Departments

City of San Diego - MWWD

Elementary Schools
Junior High Schools
Senior High Schools
Other S.D. Unified School District

County of San Diego

San Diego Zoo

San Diego Unified Port District
San Diego Transit Corporation

San Diego Community Colleges

Irrigation Only



Appendix C - MARKET ASSESSMENT SURVEY: TOP 50
POTABLE WATER USERS IN COMMERCIAL, INDUSTRIAL,
GOVERNMENT

Table C-1: Commercial
Table C-2: Industrial

Table C-3: Government






Table C-1 - Top 50 Commercial Users

Top 50 Irrigation Existing Recycled Cooling Tower Contacted Survey
Meter User Water Customer (10 AFY or larger) Completed

Food/Beverage Manufacturing

Scripps Clinic X

Hospital/Medical

Sharp Memarial Hospital X

Kaiser Permanente

Scripps Memorial Hospital X

Mercy Hospital and Medical Center X X

Children's Hosi - San Dieio

Hyatt Regency San Diego

San Diego Paradise Resort

Sheraton Calif Corp

Atlas Hotels Inc
Marriott Full Service X X X

Manchester Resorts

Emerald Plaza Own Assoc?

De Anza Campland Mission Bay

Hilton Hotels Corp

Hyatt Regency La Jolla

Metropolitan Master Assoc (Omni)

Catamaran Hotel
Mission Valley Associates (Crown
Plaza)

Hyatt Islandia

San Diego Hilton X X X
Power/Energy/Electronics/Defense

Applied Energy Inc

Fluid Systems Corp X
SD Power & Cooling Co
Hydranautics

Solar Turbines Inc X

Pacific Bell

General Atomics X




Table C-1 - Top 50 Commercial Users (cont.)

Top 50 Irrigation | Existing Recycled Cooling Tower Contacted Survey
Meter User Water Customer (10 AFY or larger) Completed

Biotech/Pharmaceuticals/Med Research

Norvartis

I S I

Schools/Universities

Point Loma College

Poway Unified School District

San Dieguito Union High

Univ of San Diego

Other/Unknown
X X

Marine Park Corp (SeaWorld) X

Miramar Wholesale Nursery X X X

Holy Cross Cemetery

Qualcomm Inc X X

Alsco Linen Service

Westfield Mission Valley Mall

Treo at Kettner Home Owners Assoc
5th Rock LLC (Developer)
Kyocera America Inc (Semiconductor/printers)

CALMAT Company (asphalt/paving)

22nd Distr Agricul Assoc (Del Mar Horsepark)
Source:  Potable Water Customer Database, FY 2009.




Table C-2 - Top 50 Industrial Users

Top 50
Irrigation Meter
User

Existing Recycled Cooling Tower
Water Customer (10 AFY or larger)

Survey

Contacted completed

Food/Beverage
Manufacturing

CP Kelco X
C

oca Cola Bottling Co

|

Hospital/Medical

Angelica Healthcare X

Mission Hills Health Care

Hotels

La Valencia hotel

Power/Energy/Electronic
s/Manufacturing

Hewlett-Packard Co X X X
Unifirst Corp

Solar Turbines X X

National Steel &

Shipbuilding X X

Southwest Marine
General Atomics X X X

Continental Maritime SD

Arjons Industrial Park

Hodge Industries Inc X

Van Can Company

Luchner

Cubic Corp
Miramar Cold Storage X X

Biotech/Pharmaceuticals

/Med Research

Salk Institute Biological
Study X




Table C-2 - Top 50 Industrial Users (cont.)

it Existing Recycled | Cooling Tower
Top 50 Irrigation
Meter User Water Customer | (10 AFY or larger)

Real Estate/HOA's/Developers ]

Stromesa Court LLC

Contacted | Survey completed

Miralani Bluffs Owners
LBA Realty Fund
Arvco Realthy

Collins Development Co X X
Slough TPSP LLC X
Kearney Mesa Complex

Angelucci
Cal-Mira Mesa Ltd

Other/Unknown ‘
Children's School

Clairmont Commerce Center

Masy Invest Co

Manulife Financial
Source:  Potable Water Customer Database, FY 2009.




Table C-3 - Top 50 Government Users

S Existing Cooling Tower
Top 50 Irrigation Survey
Meter User Recycled Water (10 AFY or Contacted completed
Customer larger)

Food/Beverage Manufacturing

Hospital/Medical
VA Hospital X X X
UCSD Medical Center
Sun Mar Healthcare

Hotels

Power/Energy/Electronics/Utilities

Water Department
MWWD/Operations & Maintenance
(Point Loma)

SD Unified Port District X X
Military ‘
US Navy (SW 23 FW) X X X

Depot Maintenance Office

Commanding Officer - CNIC
Schools/Universities ‘
Univ of California SD X X X

SD Community College District
Biotech/Pharmaceuticals/Med
Research

Other/State & Local Govt Office
Zoological Society of SD X X

Park & Rec/DVLPD Reg Park (Main
Lead/BP)

Park & Rec/DVLPD Reg Park (Main
Meter/Morley)

Park & Rec/DVLPD Reg Park (Central
Ski Beach)

Park & Rec/DVLPD Reg Park
(Crowne Point Shores)

Park & Rec/Comm Park | (Dusty
Rhodes CP)

Park & Rec/Comm Park |
(Canyonside Comm)

Park & Rec/Comm Park | (Rancho
Bernardo)




Table C-3 - Top 50 Government Users (cont.)

Top 50 Irrigation Existing Cooling Tower Survey
Recycled Water (10 AFY or Contacted
Meter User completed
Customer larger)
Park & Rec/Comm Park Il (Larsen
Field)
Park & Rec/Golf Course Operator
(Torrey Pines)
US Dept of Justice
State of California
SD County Regional Airport Authority
SD County Dept of General Services
City of SD Stadium Operation X

Source:  Potable Water Customer Database, FY 2009.



Appendix D - MARKET ASSESSMENT SURVEY RESULTS

Table D-1: Summary of Survey Results

Figure D-1: Location of Surveyed Customers

Completed Survey Forms:
> Surveyed Customers with Potential Recycled Water Use
» Surveyed Customers with Low or No Recycled Water Use

» Customers Contacted but not Surveyed
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APPENDIX D
MARKET ASSESSMENT SURVEY RESULTS TABLES AND QUESTIONNAIRES

Table D-1 summarizes results from the NPR Market Assessment Survey given out to high water demand retail customers. Figure D-1 shows the
locations of the surveyed retail customer. Completed survey forms are also included in this Appendix. It should be noted that some customers
indicated that recycled water is currently generated on-site. Additional clarification may be necessary with these customers to confirm their definition of
recycled water and whether it meets requirements of Title 22, Chapter 3, Division 4 of the California Code of Regulations.

Table D-1. Market Assessment Survey Results

Estimated New or Potential
Customer Current Potable Additional Potential Current Primary Uses Recycled Water Water Quality Concerns with Additional
Water Demand (AFY) Recycled Water of Potable Water Uses Using Recycled Water Comments
Demand (AFY)
Hewlett-Packard Co 174 64 - cooling tower Cooling tower, Cooling tower Concerns with recycled water None
sewer/bathrooms use in cooling towers
Marine Park Corporation 616 92 - irrigation 33% - sanitation; For irrigation and | High salt/TDS High costs of
(SeaWorld) 147 - cooling tower 15% -irrigation; cooling tower retrofitting are a
184 - total 15% - cooling tower; deterrent for any
9% - rides and water additional uses
elements;
11% - restaurants/food
prep;
4% - filter backwash for
aquatic display;
%-
washdown/maintenance;
6% cooling and thermal
use.
San Diego Marriott Hotel 130 13 - estimated irrigation | Laundry, pools, irrigation, | Irrigation only Tried using for laundry in past, | Recycled water is
& Marina guest services. problems with odor and currently generated
discoloration. Need to confirm | on-site. Need to
if recycled water complies with | confirm if greywater.
State Title 22 standards or is
considered gray water.

This document was prepared solely for City of San Diego, Public Utilities Department (PUD) in accordance with professional standards at the time the services were performed

and in accordance with the contract between City of San Diego, PUD and Brown and Caldwell dated July 21, 2009. This document is governed by the specific scope of work D-1
authorized by City of San Diego, PUD; it is not intended to be relied upon by any other party except for regulatory authorities contemplated by the scope of work. We have relied

on information or instructions provided by City of San Diego, PUD and other parties and, unless otherwise expressly indicated, have made no independent investigation as to the

validity, completeness, or accuracy of such information.
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Table D-1. Market Assessment Survey Results

Estimated New or

Customer Current Potable Additional Potential Current Primary Uses Recl;(c)::zgt\ll?llater Water Quality Concerns with Additional
Water Demand (AFY) Recycled Water of Potable Water U Using Recycled Water Comments
ses
Demand (AFY)
Miramar Cold Storage 3 1.5 - estimated for Compressors for Compressors for | Concerns with recycled water | None
COMPressors. refrigerators refrigerators use in compressors
Novartis 58 38 - cooling tower Irrigation, cooling tower Boiler blow down | High pH Onsite treatment
safety concerns with
use of sulfuric acid
to treat high pH
San Diego Unified Port 278 139 - total irrigation 50% - irrigation; Irrigation. Port Irrigation run-off concerns, Strong water
District through 32 meters 25%-direct pass through | has more than restrictions of use. conservation
to cruise/cargo ships; 200 tenants; all program
11%-office potable use; would need to be
10% - multi-use; contacted
4%-other regarding
usages,
demands, and
concerns. Port
environmental
staff would be
willing to use for
irrigation.
University of California 2,151 232 - cooling tower Irrigation, bathrooms, Cooling towers, None Strong water
San Diego only. Potentially 300,000 g/day - COGEN | additional conservation
irrigation. plant cooling towers irrigation. program. Waiting
for additional
information
regarding
Laboratory water
treatment system.
Recycled water
currently used for
irrigation of 25% of
campus.
Use of contents on this sheet is subject to the limitations specified at the beginning of this document. D-2
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Table D-1. Market Assessment Survey Results

Customer

Current Potable
Water Demand (AFY)

Estimated New or
Additional Potential
Recycled Water
Demand (AFY)

Current Primary Uses
of Potable Water

Potential
Recycled Water
Uses

Water Quality Concerns with
Using Recycled Water

Additional
Comments

VA Hospital

304

32 - estimated cooling
tower

Restrooms, cleaning,
food prep., cooling tower,
irrigation.

Cooling tower

Low pressure of recycled
water supply, non-potable

Emergency supply
stored in potable
tanks requires
periodic flushing.
Water flushed is
currently sent for
use at cooling
tower. Recycled
water could be used
but would be
interrupted
periodically during
flushing (unless
potable water was
wasted). Logistical
and cost concerns.

Zoological Society of
San Diego

535

268

Irrigation of botanical
garden, wildlife pools,
restaurants, bathrooms

None

High TDS

High TDS content
would harm
botanical garden
and wildlife.
Assume 50% of
potable demand
could be used for
irrigation if water
quality issues are
resolved.

Hanson Aggregates

96

Cement mixing,
sanitation

Cement mixing,
dust control,
washing

Changing concentrations in
recycled water (high sulfates)
would hinder customer
meeting specifications
required for concrete. Need to
confirm if recycled water
complies with State Title 22
standards or is considered
gray water.

Currently using
recycled water
generated on site
for dust control and
washing.
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Table D-1. Market Assessment Survey Results

Estimated New or Potential
Customer Current Potable Additional Potential Current Primary Uses Recycled Water Water Quality Concerns with Additional
Water Demand (AFY) Recycled Water of Potable Water U Using Recycled Water Comments
ses
Demand (AFY)
Miramar Wholesale 141 0 Irrigation Irrigation only Fluoride and boron Currently using
Nursery recycled water
50/50 blend
w/potable, higher
recycled water ratio
would harm plants.
National Steel & 69 0 Sanitary waste None None None
Shipbuilding
Pinnick Inc. 22 0 Irrigation, washing Limited use at "Germs and contamination”, Note that majority of
vehicles main office site, corrosion water use is not at
use would be one location, but at
determined by construction sites
individual with varying length
customer at job of time for work at
construction site. one location.
US Navy (NAS North Unknown - not on City | Unknown. Recycled Irrigation Irrigation, Piping to Bases not in place. NAS North Island is
Island) of San Diego potable water demands could buildings Cooling towers/chillers spaced | considering
customer list. be supplied with a widely apart, high cost in construction of on
proposed Base Tertiary installation of piping to each Base Tertiary
Treatment Plant, rather location. Treatment Plant,
than with City of San potential to serve
Diego recycled water. City of Coronado as
well.
Use of contents on this sheet is subject to the limitations specified at the beginning of this document. D-4
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Appendix E - WATER PURVEYER SURVEY SAMPLE
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August 26, 2009

Mr./ Ms, Name

Name of Participating A;jency or Watel Purveyor
Address :
City, CA 9XXX

Subject: City of San Diego Recycled Water Study
Request for Recycled Water Program Information for Use in Long-Range
Planning

Dear Mr./Ms. Name:

Recently, the City of San Diego embarked on an 18-month Recycled Water Study to identify
opportunities to increase recycling and reclamation of wastewater within the City of San
Diego and the Participating Agencies of the Metro Joint Powers Authority (Metro JPA). The
overarching goal of the study is to determine to what extent water recycling and reclamation
could feasibly offload wastewater flows to the Point Loma Wastewater Treatment Plant
(PLWTP) and alow PLWTT to be upgraded to full secondary treatment at the lowest total
cost. The focus of this component of the study is to evaluate ways to maximize the recycling
program within the service areas of the City and of the Metro Participating Agencies (PAs).

We respectfully request the assistance of your agency in our efforts to estimate the potential
demand for recycled water within the City’s and the PAs’ service areas. We understand that
although Water Purveyors’ and PAs’ service areas may overlap, they do not always coincide
exactly. Thus, we are asking each Participating Agency and Water Purveyor to provide
information about their current and future plans for serving recycled water within their
jurisdiction. The City would like to obtain any planning document that has been done or is
currently underway that may be relevant to this study. The attached questionnaire will help to
characterize the water recycling program within your service arca as it currently exists and
what may be planned to be implemented within the planning horizon ending 2035. This data
will be used to identify the optimum facility and service plan for recycled water for the San

. Diego Region. Please complete the quebtlonnalre and return it to me by e-mail, fax, or mail by
September 10, 2009,

Please contact me at 619-533-4186 or ABarhoumi@sandiego.gov if you have any questions. We
appreciate your help in planning for recycled water use in the San Diego region.

Ve'ry truly yours,

Amer Barhoumi, PE
Project Manager
600 “B” Street
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Appendix F - WATER PURVEYER SURVEY RESULTS
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Californian American Water
[City of Coronado]
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City of Del Mar
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Helix Water District






7811 University Avenue
La Mesa, CA 91941-4527

(619) 466-0585
FAX (619) 466-1823
Setting standards of excellence in public service www.hwd.com

Helix Water District

September 1, 2009

Amer Barhoumi, P.E.
City of San Diego
600 B Street

San Diego, CA 92101

RE:  Recycled Water Study
Dear Amer:

As always, we look forward to working with the City of San Diego (City) on a variety of
projects that benefit our agencies and the region. Helix Water District (District) provides
water service to the cities of La Mesa, El Cajon, Lemon Grove, and unincorporated areas of
the County of San Diego. The District does not currently have any recycled water facilities
or customers. However, we are planning the EI Monte Valley Groundwater Recharge,
Mining, and Reclamation Project using highly treated purified recycled water to provide up
to 5,000 acre-feet per year to offset potable water use. We have coordinated this project with
Padre Dam Municipal Water District and the City for potential highly treated purified
recycled water sources. Please see theattached completed questionnaire, map, and a copy of
our most recent Recycled Water Report in 1991,

Should you or your staff have any questions regarding the information provided, please do
not hesitate to contact me at (619) 667-624 1or Tim Smith at (619) 667-6201.

bmcelel ,
//
Carios ‘v Lug:,
Director of Ei meumg,/ﬁhlef Engineer

Enclosures

c: M. Weston, HWD
M. Umphres, HWD
T. Smith, HWD
Marsi Steirer, City of San Diego
Erin Bullers, City of La Mesa

File
Elected Board DeAna R. Verbeke Staff: Legal Counsel:
of Directors: Vice President Mark S. Weston Donna Bartlett-May Scott C. Smith
Richard K. Smith John B. Linden General Manager Board Secretary
President Kathleen Coates Hedberg

Charles W. Muse
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Helix Water District
Service Area Location Map






Lakeside Water District
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(Existing Wholesale Customer)
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Padre Dam Municipal Water District
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City of Poway

(Existing Wholesale Customer)
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Sweetwater Authority

[Chula Vista, National City and County Area]
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Other Interested Parties






City of Escondido
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