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EXECUTIVE SUMMARY LIVERM®RE

ES.1 OVERVIEW AND NEED FOR WATER MASTER PLAN UPDATE

The City of Livermore (City) municipal water system currently serves a population of
approximately 28,000 people in eastern portion of Alameda County. While the City is continually
planning and designing water system improvements to ensure a safe and reliable water supply for
its existing and future water customers, a comprehensive review of the City’s water system
facilities has not been completed since 2004. With changes in customer’s water use in response to
recent on-going drought conditions, and several new development projects proposed throughout
the City’s water service area, there is a need for an updated Water Master Plan to evaluate the City
water system’s ability to meet existing and projected buildout water demands and identify
improvements needed to address system deficiencies.

ES.2 WATER MASTER PLAN GOALS AND OBJECTIVES

The objective of this Water Master Plan is to clearly define the City’s long-term water system
infrastructure capacity needs, and to develop a plan that will provide the flexibility and system
reliability that the City needs to accommodate changing future capacity needs. Specific objectives are
listed in Table ES-1 with references to specific chapters and appendices of this Water Master Plan.

Table ES-1. Water Master Plan Objectives

Water Master Plan Objective Report Location

Evaluate and summarize the City’s water Chapter 2 Water Service Area and Water System Facilities
service area and existing water system facilities

Prepare water demand projections through Chapter 3 Existing and Future Potable Water Demands
buildout of the City’s water service area

Evaluate, confirm and update, as needed, Chapter 4 Water System Planning and Design Criteria
performance and operational criteria under
which the water system will be analyzed and
future facilities recommendations will be

formulated

Update and validate the City’s water system Refer to Appendix A for information on the update and validation of the
hydraulic model City’s water system hydraulic model

Evaluate existing and buildout water system Chapter 5 Existing Water System Evaluation

conditions to identify the City's existing and Chapter 6 Buildout Water System Evaluation

future needs Refer to Appendix B for a focused evaluation of water storage

requirements in the City’s Zone 2 and 3 Water Service Areas and a tank
siting study at the City’s Altamont Tank site

Refer to Appendix C for an evaluation of the potential impacts of the
proposed Isabel Neighborhood Plan, including an extension of BART to
Isabel Avenue, on the City’'s recommended water system improvements

Develop a plan for recommended existingand | Chapter 7 Capital Improvement Program
buildout water system facilities to meet
estimated existing and buildout demands
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It is important to note that the focus of this Water Master Plan is to recommend capacity-related
improvement projects for the City’s water system. It is not the intent for this Water Master Plan to
be the sole source of all recommended water system projects for inclusion in the City’s Capital
Improvement Plan (CIP). Other sources include the Water Resource Division’s asset management
program (which focuses on the renewal or replacement of water system assets based on age and
condition), regulations and code compliance, operations and maintenance staff input, and
coordination with other roadway improvements. The City utilizes and coordinates all sources in
the development of the City’s overall CIP for the water system.

The development of this Water Master Plan included working closely with staff from the City’s
Water Resources Division, Engineering Division and Planning Division to evaluate water use
trends and future development plans and their impact on projected buildout water demands and
future water system infrastructure needs.

The update of the City’s Water Master Plan will guide the City’s implementation of required water
system improvement projects.

ES.3 EXISTING AND PROJECTED POTABLE WATER DEMANDS

From 2010 to 2015, the average water . _

use in the City’s water service area Was Al el Bt st \.Nlthm A S
approximately 5,900 acre feet per year e HHELED SIEIEE sl

(affyr), or 1,900 million gallons per year, L

which is equivalent to an average day g 2,500 1981 2,032 2150 2193

demand of approximately 5.2 million $ 2000 1.650
gallons per day (mgd). Water use in 2014 | ¢ L
and 2015 dropped significantly due to = S

water conservation in response to %” 1,000

drought conditions. = 500

Accurate and detailed water demand data 0

and projections are required to develop 2010 2011 2012 2013 2014 2015
and calibrate the water system hydraulic =@=Annual Water Use, million gallons per year

model, help identify potential deficiencies
in the existing water system, and assist in the assessment of the buildout water system capacity and
future capital improvement program based on anticipated future development.

Water demands have been projected for buildout of the City’s water service area based on the
following three demand components:

e Existing water consumption and estimates of demand rebound for currently
developed parcels;
e Projected water demands for reasonably foreseeable development projects; and

e Projected water demands for vacant parcel areas based on current General Plan land
use designations.
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Although it is unclear when buildout of the City’s water service area will actually occur, projected
water demands have been estimated for buildout of the City’s water service area to provide for the
development of a plan to meet the City’s future water system needs. The projected water demands

at buildout are presented in Table ES-2.

Table ES-2. Projected Water Demand at Buildout

Water Service  Annual Demand, Annual Demand, Average Day

Demand Component Area Zone AF/YR MG/YR Demand, mgd
Existing Rebounded Demands Zone 1 644 210 0.58
Zone 2 1,743 569 1.56
Zone 3 3,777 1,233 3.38
Total 6,164 2,012 5.51
Reasonably Foreseeable Zone 1 380 124 0.34
Development Project Demands Zone 2 603 197 0.54
Zone 3 496 162 0.44
Total 1,479 483 1.32
Vacant Parcel Demands Zone 1 109 36 0.10
Zone 2 215 70 0.19
Zone 3 259 85 0.23
Total 583 190 0.52
Total Demands at Buildout Zone 1 1,133 370 1.01
Zone 2 2,561 836 2.29
Zone 3 4,532 1,480 4.05
Total 8,225 2,686 7.36

A complete description of the methodologies used to develop these demand projections is provided
in Chapter 3.

It should be noted that the projected water demands for the “Reasonably Foreseeable Development
Projects” do not include projected water demands for the proposed Isabel Neighborhood Plan
(INP), which has proposed land uses which are different from those included in the City’s current
General Plan. A description of the INP proposed land uses and projected water demands is
provided in Appendix C and summarized in Chapter 7.

ES.4 REVIEW AND CONFIRMATION OF PLANNING AND DESIGN CRITERIA

Water system planning and design criteria previously used in the City’s 2004 Water Master Plan
were reviewed and confirmed as part of the update of the City’s Water Master Plan Update. For
the most part, the previous criteria were determined to be applicable and appropriate for use in this
Water Master Plan update.

WEST YOST ASSOCIATES ES-3

December 2017
w\c\438\12-15-05\wp\mp\050116_ES

City of Livermore
Water Master Plan



Executive Summary LIVERM(’DRE

One exception, however, was the volume assumed for operational storage for the City’s water
storage tanks. The City’s 2004 Water Master Plan assumed that the operational storage volume
equals 50 percent of the maximum day demand within the tank’s service area. This value is quite
high. American Water Works Association (AWWA) guidelines for operational storage volume
recommend a smaller amount of operational storage, ranging from 15 to about 30 percent of
maximum day demand.

West Yost Associates (West Yost) evaluated the maximum day diurnal demand patterns for the
City’s Zone 1 and Zone 2/3 Water Service Areas for 2012 and 2013 and found that the amount
of demand that would need to come out of storage to meet peak demands on the maximum
demand day ranged from 11 to 19 percent of the maximum day demand. These amounts are
consistent with the AWWA storage guidelines and other agencies’ storage volume criteria. As
such, for this Water Master Plan, it is recommended that the City’s operational storage volume
criteria be decreased from 50 percent of the maximum day demand to 25 percent of the
maximum day demand. This reduced amount of operational storage volume, while still meeting
operational needs, will reduce the required overall volume of recommended future water storage
tanks, which will not only reduce costs, but may also reduce water quality issues associated with
insufficient turnover of water stored in the City’s water storage tanks.

Another difference in criteria from the 2004 Water Master Plan involves operation of the Zone 2
and 3 Water Service Areas under buildout conditions. The 2004 Water Master Plan assumed that
the two water service areas would be operated independently (even though they are hydraulically
connected through PRVs). As a result, fire flow storage was provided independently for each water
service area. For this Water Master Plan, it is assumed that the two water service areas would be
operated together (similar to how they are currently operated). This assumption allowed fire flow
storage to be provided only within the Zone 3 Water Service Area, but could serve a fire in both
water service areas, resulting in a reduction of the required storage volume. This assumption also
allowed the Zone 3 Water Service Area to feed the Zone 2 Water Service Area as a way to
potentially mitigate capacity issues that the Zone 2 Water Service Area may otherwise experience
when operated independently.

The criteria utilized for the update of the City’s Water Master Plan are described in Chapter 4.
ES.5 HYDRAULIC MODEL UPDATE AND VALIDATION

The City’s previous water system hydraulic model was last updated in 2004. Since 2004, there has
been significant new development within the City’s water service area, so the previous model was
out of date and not suitable to use for analysis for this Water Master Plan. Therefore, as part of the
update of the City’s Water Master Plan, West Yost updated and validated the City’s water system
hydraulic model by performing the following tasks:

e Rebuilt the hydraulic model with the City’s Geographic Information System (GIS);
e Reviewed connectivity issues in specific locations with the City;

e Allocated 2015 existing water demands by using the City’s spatially-located metered
account information to distribute water demands within the hydraulic model; and,
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e Validated that the hydraulic model system configuration (including pipeline sizes,
alignments, connections, and other facility size and locations) is generally
representative of the City’s current potable water system based on field pressures,
flows, and tank elevations recorded in the City’s Supervisory Control and Data
Acquisition (SCADA) system.

A description of the update and validation of the City’s hydraulic model is provided in Appendix A
of this Water Master Plan.

Use of the City’s updated and validated model for the evaluation of the City’s existing and buildout
water system is described in further detail in Chapters 5 and 6.

ES.6 RECOMMENDED WATER SYSTEM IMPROVEMENTS

The City’s potable water system was evaluated to assess the system’s ability to meet the
recommended water system planning and design criteria under existing and buildout demand
conditions and to identify needed improvements. The findings and recommendations of these
evaluations are summarized below. The locations of the recommended water system improvement
projects are shown on Figure ES-1. As shown on Figure ES-1, there are no recommended
improvements in City’s Zone 1 Water Service Area; all recommended improvements are in the
City’s Zone 2 and 3 Water Service Areas.

ES.6.1 Existing Water System Needs

Chapter 5 of this Water Master Plan presents the evaluation of the City’s existing water distribution
system, and its ability to meet recommended water system planning criteria under various existing
water demand conditions (as described in Chapter 3). The chapter includes both system capacity
and hydraulic performance evaluations. The system capacity evaluation includes an analysis of
pumping capacity, water storage capacity and pressure reducing station capacity. The hydraulic
performance evaluation assesses the existing water distribution system’s ability to meet
recommended service and performance standards under existing demand conditions.

Findings from the evaluation of the existing water distribution system and the recommended
improvements needed to eliminate deficiencies are summarized below. It should be noted that
there are no recommended improvements in the City’s Zone 1 Water Service Area; all
recommended improvements are in the City’s Zone 2 and 3 Water Service Areas.

e Pumping Capacity:

— It is recommended that the firm pumping capacity of the Oakville Pump Station
be increased from 140 gpm to 176 gpm. (Project No. EX-CIP-U01)

— The City has indicated that some of the existing pumps may not be operating at
their nominal capacity. It is recommended that a further investigation be
performed to evaluate pump performance under a range of operating conditions to
determine if the actual capacity differs from the nominal capacity. The range of
operating conditions should include varying reservoir levels, varying upstream
pressures in the Zone 7 system and different demand conditions. Pump
performance can be evaluated by analyzing available SCADA information.
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Storage Capacity:

— Assuming that Zone 2 water service area fire flow is assigned to the Altamont
Tanks, there is an existing storage deficit of 0.39 MG at the Dalton Tank. Based on
the analysis of the buildout demands (deficit of 1.41 MG), it is recommended that
the 2.0 MG Dalton Tank (already planned to be replaced due to age) be replaced
with a 3.41 MG tank. It is recommended that the new tank be equipped with a
mixer and provisions for future chlorine addition to address water quality issues.

Pressure Reducing Station Capacity: Three new pressure reducing valves (PRVs)
are recommended as follows:

— Install a PRV station approximately 300 feet west of the intersection of
Southfront Road and Commerce Way to supply Pressure Zone 670 from Pressure
Zone 744. (Project No. EX-CIP-V01)

— Install a PRV station at the south end of Lassen Road to supply the north portion
of the Pressure Zone 670 from the south portion of the Pressure Zone 670 with a
setting of 45 psi if the new PRV station is at an elevation of approximately 533
feet. This project is required only if the City chooses to continue closing the
Interstate 580 crossing at Lassen, as this project serves as a bypass of the closed
crossing under high demand conditions. (Project No. EX-CIP-V02)

— Install a PRV at Turnout 1 to allow supply to enter Pressure Zone 670 via gravity
under high demand conditions, such as fire flow. The PRV should be set to
approximately 45 psi. This project is required only if the City chooses to keep the
Trevarno Pump Station bypass line closed. (Project No. EX-CIP-V03)

Distribution System Capacity: As summarized in Chapter 5, pipeline improvements
are recommended for the following:

— Avreas with low fire flows, no planned re-development, and where
cost-effective improvements could be implemented; and

— Areas where upsizing or installing new pipelines would add redundancy for
fire flow or other needs.

In addition, various operational practices, including operation of Zone 7 turnouts, PRVS,
isolation valves, and pipeline crossings of Interstate 580 (1-580), were evaluated to assess their
impact on existing water system operations. Recommendations for operational improvements
include the following:

e Change the setting for the Kitty Hawk PRV station from 90 psi to approximately
80 psi, and have it available at all times.

e Change the setting for the Scenic/Vasco PRV station from 50 psi to
approximately 45 psi, and have it available at all times.
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ES.6.2 Buildout Water System Needs

Chapter 6 of this Water Master Plan presents the evaluation of the City’s buildout water distribution
system, and its ability to meet recommended water system planning criteria under buildout water
demand conditions. As documented in Chapter 3, buildout water demand projections include
existing water consumption and estimates of demand rebound for currently developed parcels,
projected water demands for reasonably foreseeable development projects and projected water
demands for vacant parcel areas based on current General Plan land use designations.

Chapter 6 includes both system capacity and hydraulic performance evaluations. The system
capacity evaluation includes an analysis of pumping capacity, water storage capacity and pressure
reducing station capacity. The hydraulic performance evaluation assesses the buildout water
distribution system’s ability to meet recommended service and performance standards under
buildout demand conditions.

West Yost conducted the buildout system evaluation using an updated hydraulic model that
incorporated improvements to eliminate deficiencies identified in the existing water system
evaluation (see Chapter 5). In addition, West Yost also conducted a focused water storage
evaluation for the City’s Zone 2 and 3 Water Service Areas and a storage siting study
(see Appendix B).

Findings from the evaluation of the buildout water distribution system and the recommended
improvements needed to eliminate deficiencies are summarized below. As for the existing system
evaluation, it should be noted that there are no recommended buildout system improvements in
the City’s Zone 1 Water Service Area; all recommended improvements are in the City’s Zone 2
and 3 Water Service Areas. Recommended improvements do not include in-tract pipelines that are
required for future development and fully funded by the project proponents.

e Pumping Capacity: All pressure zones were found to have surplus pumping capacity
in excess of future maximum day demand. However, to mitigate low pressure areas
associated with peak hour and fire flow, the following is recommended:

— Include controls for the high head pumps at the Vasco Pump Station that
activate the pumps sequentially when low pressure conditions occur in the
following locations:

» Pressure drops below 35 psi adjacent to the Vineyard/Oakville pressure zone.

» Pressure drops below approximately 25 to 30 psi in the industrial area
southwest of the intersection of East Avenue and Vasco Road.

» Pressure drops below approximately 35 psi in the industrial area along Las
Positas Road between Lawrence Drive and Greenville Road.

= Pressure drops below 35 psi at the north end of Hillstone Drive.

e Storage Capacity: Assuming that the Zone 2 Water Service Area fire flow is
assigned to the Altamont Tanks, there is a buildout storage deficit of 1.41 MG at the
Dalton Tank. Therefore, it is recommended that the existing 2.0 MG Dalton Tank
(already planned to be replaced due to age) be replaced with a new 3.41 MG tank.
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e Distribution System Capacity: The following pipeline improvement is recommended
to mitigate low pressure areas associated with peak hour and fire flow:

— Install 5,500 feet of 16-inch diameter pipeline along VVasco Road between
Patterson Pass Road and Emily Way parallel to the existing 16-inch diameter
pipeline in this location

ES.6.3 Water System Evaluation for the Isabel Neighborhood Plan

The INP is a proposed development area located in the northwest portion of the City which is
contingent upon the extension of Bay Area Rapid Transit (BART) to this location. The INP planning
area is entirely within the City’s urban growth boundary. A portion of the INP planning area lies
within the City’s water service area (in the City’s Zone 1 Water Service Area) and a portion lies
within the California Water Service Company (CalWater) Livermore District service area.

Proposed land uses for the INP are different from those currently included in the City’s General
Plan, and evaluated in this Water Master Plan. Potable water demands have been projected for the
proposed INP land uses to determine if the additional potable water demands associated with the
INP trigger additional improvements to the City’s potable water system, beyond those
improvements identified in this Water Master Plan. However, as described in Appendix C, the
additional potable water demands for the INP planning area (with the proposed INP land uses)
above those demands based on current General Plan land uses (described in Chapter 3)
are relatively small. For the portion of the INP planning area which lies within the City’s water
service area, the projected potable water demand assuming the INP land uses is 836 af/yr, which
is 67 af/yr (or about 9 percent) higher than the potable water demand assuming current General
Plan land uses.

Existing water system infrastructure is in place within the INP planning area to serve the existing
developed areas. Based on the potable water demand projections for the INP land uses, no
additional potable water system improvements would be required, other than potential extension
of distribution pipelines to provide service to new development. Additional information on the
INP proposed land uses, projected water demands, and potable water system evaluation is provided
in Appendix C.

ES.7 OPINION OF PROBABLE PROJECT COSTS

Chapter 7 of this Water Master Plan provides a summary of recommended water system
improvements, along with an opinion of probable total project costs for the recommended water
system improvements to support the City’s existing and buildout water demands. The total project
cost is estimated to be $21.9 million; of this amount, approximately $18.2 million is recommended
as existing (or near-term) projects, and approximately $3.8 million is required as buildout projects.

Table ES-3 summarizes the opinion of probable project costs by project type to mitigate existing
system deficiencies and to meet future growth in the City’s water system. It should be noted that
any in-tract pipelines required to be installed as part of new development projects will be fully
funded and installed by the project proponents. Therefore, these facilities and corresponding costs
are not included.
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Table ES-3. Opinion of Probable Project Costs for Recommended Water System Capital
Improvements by Project Type®P?

Existing
Water System Improvement Type (Near-Term) Buildout
Pumping $298,000 $98,000 $396,000
Storage $7,142,000 $7,142,000
Pipelines $8,949,000 $3,668,000 $12,617,000
Pressure Reducing Stations $1,777,000 $1,777,000
Opinion of Probable Project Costs $18,166,000 $3,766,000 $21,932,000

LLLLLLLL

@ Costs shown are based on the March 2017 SF ENR CCI of 11609.

®  Total Project Costs include the Estimated Construction Costs which include an estimating contingency of 30 percent of the Base
Construction Cost, and Design and Construction Period Services equal to 50 percent of the Estimated Construction Costs.

Existing water system improvements to address existing system deficiencies should be completed
as funding permits. The construction of capital improvements for the buildout demand conditions
should be coordinated with the proposed schedules of new development to ensure that required
water system infrastructure will be in place as needed to serve future customers.

ES.8 CONSIDERATIONS FOR NEXT WATER MASTER PLAN UPDATE

The following lists additional recommendations and observations related to future planning and
operations of the City’s potable water system:

e The City experienced drought conditions for several years leading up to 2016, when
the analysis for this Water Master Plan was performed. Demands within the City
dropped significantly in 2014 and 2015, but are expected to increase as the drought
ends, as this phenomenon has been observed in other parts of the world when
droughts end. The analysis of the system assumed a fairly high level of demand
rebound, with demand assumed to rebound to within 90 percent of what the demands
were in 2013, before the effects of the drought were observed in the demand data. It is
recommended that the City monitor demands within the City using the per capita
water use metric calculated as part of the City’s 2015 UWMP. Demand rebound for
this Water Master Plan was based on the assumption that demands would rebound to
a City-wide average of 192 gallons per capita per day (gpcd).

e The City has indicated that the operation of the pumps at its pump stations does not
match with what would be expected according to the pump curves for the pumps.
This could be an indication of wear and tear on the pumps as they age. It is
recommended that the City perform a study of the pump operations to determine the
actual capacity of the pumps.

e The prior Water Master Plan included a discussion of a property that was referred to
as the former Intel site. This property has a contractual agreement with the City to
discharge up to 250,000 gallons per day (gpd). In the prior Water Master Plan, a
corresponding water demand of 250,000 gpd was assumed for this property. This
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assumption was not used in this Water Master Plan. It is recommended that the City
monitor this site for future development that may greatly increase the water demand
on this property and within the City’s water system.

e In this Water Master Plan, demand factors were calculated or assumed for the various
land uses. While it should be understood that demand factors are average values, and
that the demand for each parcel with a particular land use will likely not match with
the demand factor exactly, it is recommended that the City monitor actual water usage
by customers to identify large increases in water demand that may affect the system.
In particular, unit water demands should be confirmed for the following land uses:

— Zone 1 Water Service Area - Residential (UH-4): Unit water demands in this
Water Master Plan are much lower than in the 2004 Water Master Plan. Actual
unit water use for UH-4 land uses should be compared to the factors used in this
Water Master Plan to determine if the estimated factors are appropriate.

— Zone 2/3 Water Service Area - Point Demands: Actual demands for Intel,
McGrath and PG&E should be monitored to determine if estimated demands are
appropriate.

— Zone 2/3 Water Service Area — Commercial/Business and Commercial
Park/Industrial: Unit water demands in this Water Master Plan are much lower
than in the 2004 Water Master Plan. Actual unit water use for these land uses
should be compared to the factors used in this Water Master Plan to determine if
the estimated factors are appropriate.

e Itis recommended that the City monitor development proposals to confirm and, if
needed, update planning assumptions for reasonably foreseeable development
projects, including both extent and timing.

e Itis recommended that peaking factors be confirmed, particularly the peak hour
peaking factor, due to limited data available for this Water Master Plan. In the future,
AMI data for individual customers will be available instead of SCADA data at Zone 7
turnouts. AMI data may provide more accurate peaking factors for each water service
area zone, as well as individual pressure zones.

e The analysis in this Water Master Plan was based on the hydraulic model developed
from the City’s pipeline database as of July 8, 2016 (see Appendix A for additional
information on the hydraulic model development). The next Water Master Plan
update should address and incorporate any changes to the City’s water service area
zone boundaries, any changes to the Zone 7 turnout supply pressure ranges, any
operational configuration changes (i.e., Base Operations Scenario vs. Alternative
Scenarios 1 through 4), and any facility changes (i.e., equipment, pipeline
modifications). Use of dynamic modeling should be considered for the next Water
Master Plan update to allow for more advanced time analysis, in particular, if AMI
data is available.

e Asdescribed in Chapter 2, the names of the City’s water system pressure zones (e.g.,
Pressure Zone 605) do not necessarily reflect the actual hydraulic grade lines of the
pressure zones. The City is considering renaming the pressure zones to be more
reflective of actual hydraulic grade lines associated with each pressure zone,
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however, to maintain consistency with the pressure zone naming in the 2004 Water
Master Plan, the pressure zone names have not been changed for this Water Master
Plan. To minimize future confusion regarding pressure zones and their respective
hydraulic grade lines, the next Water Master Plan update should incorporate updated
pressure zone names which are consistent with their actual hydraulic grade lines.

e If possible, the next Water Master Plan update should be coordinated with the
preparation of the City’s 2020 Urban Water Management Plan to ensure consistency
with water demand projections.
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1.1 OVERVIEW AND NEED FOR WATER MASTER PLAN

The City of Livermore (City) municipal water system currently serves a population of
approximately 28,000 people in the eastern portion of Alameda County. The City’s Municipal
Water system distributes treated water purchased from a water wholesaler, the Zone 7 Water
Agency (Zone 7). The City’s water service area includes three water service area zones comprising
approximately 13 square miles and including just over 10,000 service connections. The City’s
water service area zones only cover a portion of the City of Livermore. The balance of the City of
Livermore is provided water service by the California Water Service Company. This Water Master
Plan covers only the City’s water service area zones.

The City’s water system consists of over 190 miles of potable water pipelines which deliver water
to eleven pressure zones within the City’s three water service area zones. The City also has four
potable water storage reservoirs and five potable water pump stations.

While the City is continually planning and designing water system improvements to ensure a safe
and reliable water supply for its existing and future water customers, a comprehensive review of
the City’s water supplies and water system facilities has not been completed since 2004. With
changes in customer’s water use in response to recent on-going drought conditions, and several
new development projects proposed throughout the City’s water service area, there is a need for
an updated Water Master Plan to evaluate the City water system’s ability to meet existing and
projected future water demands and identify improvements needed to address system deficiencies.

1.2 WATER SYSTEM MASTER PLAN OBJECTIVES AND TASKS

The objective of this Water Master Plan is to clearly define the City’s long-term water system
infrastructure capacity needs, and to develop a plan that will provide the flexibility and system
reliability that the City needs to accommodate changing future needs. The development of this
Water Master Plan included working closely with staff from the City’s Water Resources Division,
Engineering Division and Planning Division to evaluate water use trends and future development
plans and their impact on projected future water demands and future water system infrastructure
needs. The update of the City’s Water Master Plan will guide the City’s implementation of required
water system improvement projects.

It is important to note that the focus of this Water Master Plan is to recommend capacity-related
improvement projects for the City’s water system. It is not the intent for this Water Master Plan to
be the sole source of all recommended water system projects for inclusion in the City’s Capital
Improvement Plan (CIP). Other sources include the Water Resource Division’s asset management
program (which focuses on the renewal or replacement of water system assets based on age and
condition), regulations and code compliance, operations and maintenance staff input, and
coordination with other roadway improvements. The City utilizes and coordinates all sources in
the development of the City’s overall CIP for the water system.
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To accomplish these objectives, six primary tasks were conducted. These are outlined below:

Task W1. Data Collection and Review

Task W2. Evaluate Existing and Future Service Area Characteristics
Task W3. Develop Potable Water Demand Projections

Task WA4. Evaluate Existing and Future Potable Water System

Task W5. Develop Capital Improvement Plan

Task W6. Prepare Water Master Plan

In addition to these primary tasks, the following additional tasks were added during the preparation
of this Water Master Plan:

Evaluation for storage options in the City’s Zone 2 and 3 Water Service Areas,
including a storage reservoir siting study (discussed in Chapters 5 and 6 and
Appendix B); and

Evaluation of the potential impact on water demands and required infrastructure
improvements if the proposed Isabel Neighborhood Plan, including a proposed new
Bay Area Rapid Transit (BART) station at Isabel Avenue, is included in the Water
Master Plan analysis (discussed in Chapter 7 and Appendix C).

With the completion of these tasks, this resulting Water Master Plan provides a comprehensive
road map for the City for future planning for its water system.

1.3 AUTHORIZATION

The City authorized West Yost Associates (West Yost) to prepare this Water Master Plan in
November 2015. It should be noted that an update of the City’s Sewer Master Plan was also
included in the same authorization. An updated Sewer Master Plan was prepared by West Yost in
parallel and in coordination with this Water Master Plan, and is included in a separate report.

1.4 REPORT ORGANIZATION

This Water Master Plan is organized into the following chapters:

Executive Summary

Chapter 1. Introduction

Chapter 2. Water Service Area and Water System Facilities
Chapter 3. Existing and Future Potable Water Demands
Chapter 4. Water System Planning and Design Criteria
Chapter 5. Existing Water System Evaluation
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..........

e Chapter 6. Buildout Water System Evaluation
e Chapter 7. Capital Improvement Program

The following appendices to this Water Master Plan contain additional technical information,
assumptions and calculations:

o Appendix A: Potable Water System Hydraulic Model Updates

e Appendix B: Additional Storage Evaluation and Tank Siting Study

o Appendix C: Isabel Neighborhood Plan Potable Water System Evaluation Project
o Appendix D: Cost Estimating Assumptions

1.5 RELATED PLANS AND REPORTS
1.5.1 2004 Water Master Plan

The City’s last Water Master Plan was completed
in 2004, The City’s water service area population
in 2004 was 25,616, and existing (2003) water
demand was estimated at 6 million gallons per day
(mgd), and was projected to increase to just over
11 mgd at buildout of the City’s water service area.
This compares to a current (2015) water service
area population of 28,782 and an existing (2015)
water demand of 4 mgd, projected to increase to
about 7.4 mgd at buildout of the City’s water
service area. ?

2004 Final Report Water Master Plan

It is interesting to note that the 2015 water demand
is about 30 percent less than the 2003 water
demand despite a slight increase in population. It
also interesting to note that the current projected
buildout water demand is approximately
30 percent less than what was projected in the
2004 Water Master Plan. This is the result of many
changes which have occurred both within the City’s water service area and throughout California
since the 2004 Water Master Plan was completed.

! City of Livermore 2004 Final Report Water Master Plan, prepared by Brown and Caldwell, July 2004.

2 It should be noted that the 2004 Water Master Plan included projected water demands for BART (Greenville BART
station and associated Transit Oriented Development (TOD)), while this Water Master Plan does not. A separate
analysis of water demands associated with the currently proposed Isabel BART station and associated development
of the Isabel Neighborhood Plan is provided in Appendix C of this Water Master Plan, but is not included in the water
demands evaluated in this Water Master Plan.
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Drought conditions have impacted water resources throughout California from 2007 to 2009, and
again from 2011 to 2016. All but two years of the last decade have been dry in California. The
most recent prior drought in Water Years 2007 to 2009 was followed by the current five years of
drought (Water Years 2012 to 2016), and four of those years set a record for the driest four
consecutive water years in California history since record-keeping began. These dry conditions
prompted unprecedented State mandates for water conservation and efficient water use.

In 2009, the Water Conservation Act of 2009 (SBx7-7) was enacted and required water suppliers to
establish per capita water use targets for 2015 and 2020, with an overall goal of reducing urban water
use in California by 20 percent. And, in 2015, the State established emergency water conservation
regulations to reduce urban potable water use by 25 percent statewide. The City’s water customers
have responded positively to the call for water conservation and the City has successfully continued
operation of its recycled water program to provide recycled water for irrigation and other non-potable
uses to offset potable water use in the City’s Zone 1 water service area.

As described in Chapter 3, unit water use factors have been reviewed and updated for this Water
Master Plan to account for changes in water use for different land uses based on recent water
consumption data, and including an assumed demand rebound to account for increases in water
use as the City’s water customers return to some of their pre-drought water use habits. In many
instances, these revised unit water use factors are lower than those used in the City’s 2004 Water
Master Plan, contributing to the lower water demand projection in this Water Master Plan for
buildout of the City’s water service area.

Many water system improvements have been implemented since the completion of the 2004 Water
Master Plan; however, with many changes in planned new development projects within the City’s
water service area, and reduced potable water demands projected at buildout, there is a need to
re-evaluate the City water system’s ability to meet existing and projected future water demands
and identify improvements needed to address system deficiencies.

1.5.2 2015 Urban Water Management Plan

The City’s 2015 Urban Water Management Plan
(2015 UWMP) was completed and adopted by the Livermore
City Council in June 2016. The 2015 UWMP provides an
evaluation qf the avallaplllty and rell_ablllty _o_f the City’s
water supplies under various hydrologic conditions through
the year 2040 and compares them to projected water demands
within the City’s service area through 2040. The 2015
UWMP also describes the City’s Water Shortage
Contingency Plan and water conservation programs and their
ability to reduce water demands when water supplies may be
limited. The preparation and adoption of the 2015 UWMP is
a California Water Code requirement for all urban water

suppliers who supply more than 3,000 acre-feet per year of E%

water or who serve more than 3,000 customers.

LIVERM®RE
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The water demand projections developed in this Water Master Plan (see Chapter 3) are higher than
those included in the City’s 2015 UWMP, primarily due to the availability of updated information
on future development projects and the use of a more detailed water demand projection approach
using water consumption and land use data. The City’s 2020 UWMP, when prepared, will include
this updated information and resulting water demand projections.

1.5.3 Sewer Master Plan Update

In parallel with this update to the City’s Water Master Plan, West Yost has also prepared an update
to the City’s Sewer Master Plan. While the City’s water service area is limited to only a portion of
the City of Livermore (remaining portions are served by the California Water Service Company),
the City’s sewer service area encompasses the entire City of Livermore. Where applicable, the
preparation of the City’s Water Master Plan and Sewer Master Plan have been coordinated. Areas
of coordination have included coordination with future development plans within the City’s water
service area and coordination between projected water demands and projected return-to-sewer
flows within the City’s water service area.
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The purpose of this chapter is to describe the City’s existing water service area and potable and
recycled water system facilities. System information was obtained through the review of previous
reports, maps, plans, operating records, and other available data provided to West Yost by the City.

2.1 WATER SERVICE AREA
2.1.1 Water Service Area Description

The City provides potable and recycled water service to portions of the City, located in the eastern
portion of Alameda County in the Tri-Valley. The western portion of the City is relatively flat
south of the Interstate 580 (1-580), and the eastern portion extends into the hills of the Altamont
Pass. Two railroads transect the City south of 1-580 from east to west.

The City’s Urban Growth Boundary (UGB) is defined in the City’s General Plan. The City’s UGB
was developed in two phases. The South Livermore Urban Growth Boundary Initiative, passed by
local voters in March 2000, established the UGB around the southern edge of the City. In
December 2002, the City Council passed the North Livermore Urban Growth Boundary Initiative,
which completed the UGB around the northern edge of the City. The City’s UGB is shown
on Figure 2-1.

The City’s water service area consists of three water service area zones within the City’s UGB:
the Zone 1 Water Service Area on the west side of the City which encompasses 2,530 acres, and
the Zone 2 and Zone 3 Water Service Areas on the east side of the City which encompass
5,740 acres (see Figure 2-1). The City provides potable water to the residences and businesses
within these water service area zones. In total, these water service area zones encompass
approximately 8,270 acres, or about 13 square miles.

The remaining residences and businesses within the City’s UGB, including those in central
Livermore, are served by the California Water Service Company (Cal Water). Lawrence
Livermore National Laboratory and Sandia National Laboratories receive water directly from the
San Francisco Public Utilities Commission (SFPUC) Hetch Hetchy system.

2.1.2 Existing Number of Services

The City’s water system is currently fully metered. The number of water service connections by
customer type is summarized in Table 2-1.
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Table 2-1. Summary of Existing City Water Service Connections by Customer Type®

Number of City Water Service Percent of Total City Water

Customer Type Connections® Service Connections
Residential 8,301 82%
Commercial 1,131 11%

Irrigation 558 5%
Multi-Family 112 1%
Institutional 23 <1%

City (Domestic and Fire) 24 <1%
Total 10,149 100%

@ Source: Service Counts for City of Livermore Municipal Service Department from Ultility Billing, dated November 2015.
® Includes both active (9,928) and inactive (221) water service connections.

2.1.3 Water Service Area Population

Historical population for the City’s water service area is presented in Table 2-2. As shown in Table 2-2,
the population of the City’s water service area increased from 22,701 people in 2000 to 28,782 people
in 2015 according to data received from the City, representing an almost 27 percent increase.

Table 2-2. Historical Water Service Area Population (2000-2015)
City of Livermore Water Service Area
Year Historical Population(®
2000 22,701
2001 23,222
2002 23,835
2003 24,333
2004 25,616
2005 26,085
2006 26,380
2007 26,466
2008 26,525
2009 26,874
2010 27,113
2011 27,394
2012 27,571
2013 28,112
2014 27,113
2015 28,782
@ 2000-2008 and 2015 population data from the City’s 2015 Urban Water Management Plan (Appendix E-1 SBX7-7 Table 3).
2009-2014 population data estimated based on number of residential connections for those years (Source: Population Tool
Print Confirmation 15year.pdf provided by City) times the number of persons per residential connection for 2015.
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2.1.4 Water Service Area Land Use

The City provided geographic information system (GIS) General Plan land use maps for the entire
City. The existing land use map for the City’s water service area zones based on General Plan land
uses is shown on Figure 2-2. The total acreages by General Plan land use designation for the
parcels within the City’s water service area in 2015 are summarized in Table 2-3. The land uses
are grouped into the same categories that are shown in the City’s General Plan.

Chapter 3 provides an evaluation of the water demands for the parcels within the City’s water
service area which are designated as reasonably foreseeable development projects or vacant
parcels to be developed in the future.

2.2 POTABLE WATER SYSTEM
2.2.1 Potable Water Supply

The City purchases its potable water supply from the Zone 7 Water Agency (Zone 7) who also
serves the City of Pleasanton, Dublin San Ramon Services District (DSRSD), and Cal Water.
Zone 7 acquires over 80 percent of its raw water supply from State Water Project (SWP) surface
water entering the South Bay Aqueduct, located on the east side of the system. Surface water is
treated at the Patterson Pass Water Treatment Plant (PPWTP) and the Del Valle Water Treatment
Plant (DVWTP) and conveyed through a network of Zone 7 transmission pipelines to the City’s
service areas and other retail customers. The City receives potable water from Zone 7 via seven
active turnouts. There are two additional inactive turnouts. Zone 7’s conveyance system IS
illustrated on Figure 2-3.

Zone 7 uses a combination of water supplies and water storage facilities to meet the retailers' water
demands, including the City. The combination of water supplies used by Zone 7 includes the following:
e Imported surface water from the SWP;
e Imported surface water transferred from the Byron Bethany Irrigation District (BBID);
e Local surface water runoff captured in Del Valle Reservoir;

e Perennial yield of the Main Basin, quantified by Independent Groundwater
Pumping Quotas;

e Local groundwater previously recharged and extracted from the Main Basin;
e Local storage in the future Chain-of-Lakes; and

¢ Non-local groundwater storage in the Semitropic Water Storage District (STWSD).

The availability and reliability of the City’s water supplies is evaluated in the City’s 2015 UWMP.
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Table 2-3. Existing Land Use®
General Plan Land Use Land Use Code Total Acreage(b)
Public / Semi-Public / Open Space
BART BART 51
Agriculture/Viticulture AGVT 5
Hillside Conservation HLCN 195
Parks, Trailways, Recreation Areas OSP 1012
Large Parcel Agriculture LPA 21
Limited Agriculture LDAG 373
Subtotal 1,658
Commercial / Industrial
Neighborhood Commercial NC 22
Neighborhood Commercial/Urban High Residential - 3 NC/UH-3 3
Service Commercial SC 132
Highway Commercial HC 28
Community Serving General Commercial CSGC 38
Neighborhood Mixed Medium Density NMM 0
Neighborhood Mixed High Density NMH 129
Business and Commercial Park BCP 665
Business and Commercial Park/Urban High Residential - 3 BCP/UH-3 56
Low Intensity Industrial LIl 375
Low Intensity Industrial/Urban Medium Residential LII/UM 5
High Intensity Industrial HIl 1,048
High Intensity Industrial/Urban High Residential - 3 HII/UH-3 26
High Intensity Industrial/Urban High Residential - 3/School HII/UH-3/CF-S 6
Subtotal 2,533
Residential
Rural Residential (1-5 Acre Site) RR 29
Urban Low Residential — 1 (1.0 - 1.5 du/acre) UL-1 119
Urban Low Residential — 2 (1.5 - 2.0 du/acre) UL-2 26
Urban Low Medium Residential (2.0 - 3.0 du/acre) ULM 384
Urban Medium Residential (3.0 - 4.5 du/acre) UM 546
Urban Medium High Residential (4.5 - 6.0 du/acre) UMH 341
Urban High Residential — 1 (6 - 8 du/acre) UH-1 35
Urban High Residential — 2 (8 - 14 du/acre) UH-2 105
Urban High Residential — 4 (18 - 22 du/acre) UH-4 63
Subtotal 1,647
South Livermore Valley Specific Plan
Agricultural Preserve SV-AP 103
Residential Development Area - Area 1 SV-RDA 233
Vineyard Commercial SV-VC 23
Subtotal 359
Community Facility
Fire Station CF 141
Airport CF-AIR 528
Elementary School CF-E 46
Intermediate School CF-I 10
Community College CF-JC 147
Subtotal 871
Total Acres 7,068
©@ Developed based on data received from the City of Livermore on 12/18/2015.
® Total acreage does not include street rights-of-way in subdivided areas. Therefore, the total acreage is less than the total area
within Water Service Area Zones 1, 2 and 3.
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2.2.2 Potable Water Facilities

The City’s existing water system facilities are discussed in detail below. The City’s potable water
distribution system facilities are shown on Figure 2-4 and are color-coded to indicate the City’s

pressure zones. Figure 2-5 shows the City’s potable water facilities schematically.

The evaluation of facility capacities and their ability to meet existing and future water demands is

described in Chapters 5 and 6, respectively.

2.2.2.1 Potable Water Turnouts

Water purchased by the City from Zone 7 is delivered through seven active water supply turnout
facilities. There are two additional inactive water supply turnout facilities. The turnouts are

described as follows:

LIV 1

— Supplies water to the City’s Zone 2 Water Service Area

— Located near Trevarno Road and west of North Mines Road and
Railroad intersection

LIV 2:

— Inactive, but can supply water to the City’s Zone 3 Water Service Area
— Located near the intersection of Patterson Pass Road and Joyce Street

LIV 3:

— Inactive, but can supply water to the City’s Zone 3 Water Service Area
— Located near the intersection of South Vasco Road and Naylor Avenue

LIV 5:

— Supplies water to the City’s Zone 1 Water Service Area
— Located near the intersection of East Airway Boulevard and Isabel Avenue

LIV 6:

— Supplies water to the City’s Zone 2 and 3 Water Service Areas
— Located near the intersection of North VVasco Road and Northfront Road

LIV 8:

— Supplies water to the City’s Zone 2 Water Service Area

— Located near the intersection of VVasco Road and Preston Avenue
LIV 9:

— Supplies water to the City’s Zone 1 Water Service Area
— Located near the intersection of Airway Boulevard and Kitty Hawk Road

WEST
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e LIV 10:

— Supplies water to the City’s Zone 3 Water Service Area
— Located near Patterson Pass Road, south of the Altamont Pump Station

e LIVI1IL:

— Supplies water to the City’s Zone 1 Water Service Area
— Located along Interstate 580, east of El Charro Road

All of the turnouts supply water to one or more of the City’s existing water service area zones
(Zone 1, Zone 2 and Zone 3) within the City’s water distribution system.

The Zone 1 Water Service Area is located in the western portion of the City and primarily receives
water from Turnouts 5 and 9 (it can also receive water from Turnout 11). The City also has a
recycled water system in the Zone 1 Water Service Area that provides water for non-potable uses,
such as irrigation or limited fire protection.

The Zone 2 and 3 Water Service Areas are located in the eastern portion of the City and are
hydraulically connected. Neither of these water service area zones is hydraulically connected to
the Zone 1 Water Service Area. The combined area is supplied by four individual turnouts
(Turnouts 1, 6, 8, and 10). The Zone 2 Water Service Area has one main pressure zone, and a small
subzone called McGrath supplied from the Zone 3 Water Service Area. The Zone 3 Water Service
Area has a main pressure zone and smaller regulated zones. The Zone 3 Water Service Area also
has a small pressure zone that is supplied by the Oakville Pump Station.

Table 2-4 summarizes the existing turnout facilities. As shown, the City’s current total meter
capacity at the turnouts is 56.59 million gallons per day (mgd). Locations of the turnouts are shown
on Figures 2-3 and 2-4. Further description of the City’s pressure zones is provided in
Section 2.2.2.3 below.
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Table 2-4. Potable Water Supply Turnouts

Water Typical Maximum Meter
Service Hydraulic Design Capacity®
Area Elevation, feet Grade Line
Turnout  Operation Status Zone msl|® Range, feet® gpm mgd
LIV1 Normal Condition 2 526 644 - 669 5,500 7.92
LIV 2 Inactive 3 540 N/A 1,200 1.73
LIV 3 Inactive 3 538 N/A 600 0.86
LIV5 Normal Condition 1 400 592 - 636 5,500 7.92
LIV 6 Normal Condition 2&3 519 595 - 658 5,500 7.92
LIV 8 Emergency 2 530 611 - 662 2,000 2.88
Condition
LIV9 Normal Condition 1 377 587 - 636 7,000 10.08
LIV 10 Normal Condition 3 669 678 - 685 10,000 14.40
Emergency 2.88
LIV 11 Condition 1 350 576 - 636 2,000
Total | 39,300 56.59
@ Information for Turnouts 1 through 11 is from the 2016 Zone 7 Transmission System Planning Update (existing normal
supply scenario). Refer to Section 5.2 in Chapter 5 for more details.
®  Datum is NGVD 29.
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2.2.2.2 Emergency Water Supply Interties

The City has several interties with the Cal Water distribution system. These interties are for
emergency use only and are closed under normal conditions. The City also has emergency interties
with DSRSD and the City of Pleasanton. The locations of the interties are shown on Figure 2-4.
The interties are described as follows:

e City of Pleasanton Intertie:
— Located in the western portion of the City’s Zone 1 Water Service Area near the
intersection of Jack London Boulevard and El Charro Road.
e DSRSD Intertie:
— Located in the western portion of the City’s Zone 1 Water Service Area, near
Turnout 11 and south of 1-580 near Livermore Outlets Drive.

e California Water Service Company Interties (at three locations):

— Zone 1 Water Service Area: Near the intersection of East Airway Boulevard and
Isabel Avenue,
— Zone 2 Water Service Area: Intersection of Southfront Road and First Street, and

— Zone 3 Water Service Area; Intersection of East Avenue and Buena
Vista Avenue.

2.2.2.3 Potable Water Pressure Zones

There are eleven pressure zones within the City’s potable water distribution system. Water
purchased from Zone 7, the City’s sole potable water supplier, enters the City’s water distribution
system through Zone 7 turnouts into the City’s Pressure Zones 605, 638, 670 and 800, and is then
distributed into the City’s other pressure zones. The locations of the City’s pressure zones are
shown on Figure 2-4, and a summary of these pressure zones with their key characteristics is
provided in Table 2-5.

It should be noted that the names of the various pressure zones (e.g., Pressure Zone 605) do not
necessarily reflect the actual hydraulic grade line of the pressure zones. The City is considering
renaming the pressure zones to be reflective of actual hydraulic grade lines associated with each
pressure zone; however, to maintain consistency with the pressure zone naming in the 2004 Water
Master Plan, the pressure zone names have not been changed for this Water Master Plan.
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Table 2-5. Potable Water Pressure Zones

Range of HGL of Reservoir®

Water Service or Pressure
Pressure Service Area | Elevations, Reducing Valve, Water Supply
Zone Zone feet msl® feet msl Source(s)
605 Zone 1 352 374 536 Pressure Zone 638 and Zone 7
Turnout #11
Pressure Zone 719 and Zone 7
638 Zone 1 362 — 420 618 Turnouts #5 and #9
664 Zone 1 391 - 508 600 Pressure Zone 719
719 Zone 1 403 — 480 719 Zone 7 Turnout #9
Zone 7 Turnouts #1, #6 and #8,
670 Zone 2 490 - 549 670 Pressure Zone 800, 725, 744
Mcggth/ Zone 2 527 — 542 6730 Pressure Zone 744
725 North Zone 3 528 — 594 714 Pressure Zone 800, Pressure
Zone 741
725 South Zone 3 537 - 603 744 Pressure Zone 800
741 Zone 3 540 - 554 717 Pressure Zone 800
744 Zone 3 533 - 563 680 Pressure Zone 800
800 Zone 3 518 — 655 800 Zone 7 Turnouts #6 and #10
875 Zone 3 616 — 671 Pumped Pressure Zone 800
@  Based on elevations assigned in the hydraulic model (NGVD 29).
®  Assumed as the overflow elevation of each reservoir or the highest setting of the pressure reducing valves serving the
pressure zone.
©  Setting from prior master plan model.
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2.2.2.4 Potable Water Storage Reservoirs

The City currently operates four potable water storage reservoirs as shown on Figure 2-4. The City
has a total storage capacity of approximately 13 million gallons (MG). The storage reservoirs
provide storage capacity for the City to meet diurnal demand fluctuations, supply demands during
emergency and power outage conditions, and to meet fire flow requirements. A summary of the
existing reservoirs with their key characteristics is provided in Table 2-6.

2.2.2.5 Potable Water Pump Stations

The City currently operates five potable water pump stations as shown on Figure 2-4. Pumping
stations are required to fill storage tanks and provide adequate pressure within the distribution
system by transferring water from the City’s Zone 7 turnouts to the various pressure zones.
The City operates the pump stations based on the water levels in the storage reservoirs to which
they pump. A summary of the existing pump stations with their key characteristics is provided
in Table 2-7. It should be noted that the Trevarno Pump Station is normally off-line.

2.2.2.6 Pressure Requlating Valves

The City’s water distribution system includes 21 pressure regulating stations (PRS), shown on
Figure 2-4, and shown schematically on Figure 2-5. Typically, each pressure regulating station is
equipped with pressure reducing valves (PRVs) that regulate the water from higher pressure zones
into lower pressure zones, keeping the system pressure from exceeding practical limits. Each
pressure regulating station typically consists of one small diameter PRV (for normal operations)
and one larger diameter PRV (for fire flow operations). Table 2-8 presents a summary of the
existing pressure regulating stations with their key characteristics.
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2.2.2.7 Potable Water Distribution Pipelines

There are approximately 190 miles of distribution pipelines in the City’s potable water system that
range in size from 2-inches to 24-inches in diameter. The breakdown of miles of potable pipeline
by diameter and pipe material is shown in Table 2-9.

Table 2-9. Potable Water Distribution Pipelines by Diameter and Pipe Material

Diameter, Length, Percent of Pipe Length, Percent of
inches Material

2 0.10 <1% PO'W”("F{’\'/(C:;"O”de 89.24 47%

3 0.13 <1% Cast Iron (CI) 1.80 1%

4 1.05 <1% ASbF?if)tg? Acceg,r)]e”t 58.01 31%

6 26.78 14% Steel 39.60 21%

8 66.17 35% Ductile Iron (DI) 0.10 <1%

10 3.70 2% Plastic 0.17 <1%

12 51.36 27% Unknown 1.24 1%

14 2.12 1%

16 15.77 8%

18 1.45 <1%

20 18.67 10%

24 0.62 <1%
Unknown 2.23 1%

Total ~190 100% ~190 100%
Source: City of Livermore GIS Data, November 2017.

2.3 RECYCLED WATER SYSTEM
2.3.1 Recycled Water Supply

The City produces and distributes recycled water from the Livermore Water Reclamation Plant.
Recycled water is provided to commercial and industrial customers within the City’s Zone 1 Water
Service Area for the following primary uses: landscape and agricultural irrigation, construction,
street sweeping, and irrigation use at the Las Positas College and Las Positas Golf Course. In
addition, there are some limited fire protection, toilet and urinal flushing uses of recycled water
within the City’s Zone 1 Water Service Area. The City’s recycled water program is relatively
well-developed and distributes an average of 2 MG of recycled water per day within the City’s
Zone 1 Water Service Area.

As described below in Section 2.3.3, it should be noted that the City’s existing uses of recycled
water will not be discontinued in the future, but future indoor use of recycled water is not assumed
in this Water Master Plan.
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2.3.2 Existing Recycled Water Facilities

There are approximately 22 miles of distribution pipelines in the City’s recycled water system that
range in size from 2-inches to 42-inches in diameter. The breakdown of miles of recycled water
pipeline by diameter and pipe material is shown in Table 2-10.

Table 2-10. Recycled Water Distribution Pipelines by Diameter and Pipe Material
Diameter, Length, Percent of Pipe Length, Percent of
inches miles Total Material miles Total
2 0.01 <1% PO'W'?g{/g;"Or'de 18.76 85%
3 0.30 1% ASbFf’iZt:? Acgg)‘e”t 0.37 206
4 0.10 <1% Ductile Iron (DI) 0.08 <1%
6 0.71 3% Unknown 2.39 11%
8 6.59 31%
10 0.69 3%
12 4.49 21%
14 0.72 3%
15 0.02 <1%
16 0.48 2%
18 5.37 25%
24 1.38 6%
42 0.46 2%
Unknown 0.27 1%
Total ~22 100% ~22 100%
Source: City of Livermore GIS Data, November 2017.

The City’s recycled water distribution system includes two recycled water storage tanks. The tanks
are located slightly west of the Zone 1 Water Service Area boundary, near Doolan Road, and have
a total recycled water storage capacity of approximately 3.8 MG.

2.3.3 Future Recycled Water Facilities

The plan for the recycled water facilities is beyond the scope of this Water Master Plan. However,
the City has indicated that future development within the Zone 1 Water Service Area will be
supplied with recycled water for landscape irrigation use; however, it is not assumed that recycled
water will be used for future toilet and urinal flushing or fire flow. It is assumed that adequate
facilities will be developed to support the distribution of recycled water to future development
areas in the Zone 1 Water Service Area.

WEST YOST ASSOCIATES 2-15
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Recycled water is not currently planned to be supplied to the Zone 2 and 3 Water Service Areas in
the future. The extensive expansion of the recycled water distribution system required to supply
recycled water to the Zone 2 and 3 Water Service Areas was determined to be too much of an
investment given the limited number of potential recycled water customers in these zones.

The planning for the potable water system will incorporate the assumption that recycled water will
be available for landscape irrigation uses in future development areas in the Zone 1 Water Service
Area, and will not be available in the Zone 2 and 3 Water Service Areas.
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CHAPTER 3
Existing and Future Potable Water Demands

This chapter presents the existing and projected buildout potable water demands for the City. These
water demand estimates were used to identify the required water supply to service the buildout
water system. They were also used to update the City’s water distribution system model for
hydraulic analyses of existing and future water system infrastructure needs.

3.1 OVERVIEW

Accurate and detailed water demand data and projections are required to develop and calibrate the
potable water system hydraulic model, help identify potential deficiencies in the existing water
system, and assist in the assessment of the buildout water system capacity and future capital
improvement program based on anticipated future development. Future water demand projections
also play a key role in helping the City identify and secure sufficient water supplies to serve their
future customers under various hydrologic conditions.

The following sections of this chapter describe the data and methodology used to determine the
City’s existing and future water system demands:

e Historical Water Production and Consumption

e Compliance with the Water Conservation Act of 2009 (SBx7-7)

e Adopted Peaking Factors

e Water Demand Projections

3.2 HISTORICAL WATER PRODUCTION AND CONSUMPTION

Water production is the total quantity of water purchased from Zone 7, while water consumption
is the quantity of water actually consumed or used by its customers, as measured by the water
meters at each customer connection. As will be discussed in Section 3.2.3, the difference between
production and consumption is non-revenue water (NRW).

The City currently tracks the water purchased from Zone 7 at the turnouts. The City also compiles
monthly reports tracking water usage by billing classes based on water billing data.

3.2.1 Historical Water Production

Annual water production, based on the amount of water purchased from Zone 7, during the six-year
period from 2010 to 2015 is summarized in Table 3-1. From 2010 to 2015, the City produced on
average approximately 5,900 acre feet per year (af/yr), which is equivalent to an average day
demand of approximately 5.2 million gallons per day (mgd).
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Existing and Future Potable Water Demands

Table 3-1. Historical Water Production (2010-2015)®

Annual Annual Average
Production, af Production, MG Day Production, mgd
2010 6,078 1,981 5.43
2011 6,235 2,032 5.57
2012 6,598 2,150 5.89
2013 6,731 2,193 6.01
2014 5,064 1,650 452
2015 4,556 1,484 4.07
Average 5,877 1,915 5.25

@  Source: City Record Data, City Water Purchased from Zone 7-updated.xls, containing monthly water purchased from
Zone 7 and annual statistics from 1987 to 2015.

Figure 3-1 compares the historical annual water production with historical average annual rainfall
for 2010 through 2015. For this relatively short historical period, it is clear that there has been a
significant decrease in water production in 2014 and 2015, which corresponds to the last two years
of the three-year drought.

Figure 3-2 illustrates the historical monthly water production between 2010 and 2015. The average
maximum month production is approximately 285 MG. These data indicate that the City’s highest
monthly water production has historically occurred in either the month of July or August, which
corresponds with high temperatures and minimal rainfall that is experienced in the City during
these summer months. The lowest productions are observed during the winter months (December,
January and/or February), as expected when there is minimal outdoor water use.

3.2.2 Historical Water Consumption

The City tracks metered consumption by six customer classes, which include Residential,
Multi-Family, Commercial, Institutional, Irrigation and City Use. Table 3-2 summarizes the
historical metered water consumption by customer class for the period from 2010 through 2015.
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Table 3-2. Historical Metered Water Consumption
by Customer Class®

Consumption, MG/year

Customer Class 2012 2013
Residential 980 988 1,056 1,117 797 679
Multi-Family 64 87 98 102 88 81
Commercial 316 335 333 352 322 308
Institutional 21 19 22 22 37 21
City Uses 3 3 3 3 2 2
Irrigation 306 269 350 369 310 259

Total Metered Consumption 1,690 1,700 1,862 1,964 1,556 1,349
Total Production 1,981 2,032 2,150 2,193 1,650 1,484

Metered Consumption as a
Percent of Total Production

Non-Revenue Water as a
Percent of Total Production

@ Source: City billing data (Monthly Water Usage 1999 to 2015-updated.xls).

85% 84% 87% 90% 94% 91%

15% 16% 13% 10% 6% 9%

3.2.3 Historical Non-Revenue Water

Non-Revenue Water (NRW) is typically the difference between the recorded water production and
metered water consumption. NRW includes a combination of various water uses that are not
metered, such as water used for hydrant testing, firefighting, and system flushing, or water that is
lost from system leaks and water main breaks.

Table 3-2 displays the NRW as a percent of the total production. Based on the data from the last
six years, NRW has averaged approximately 11 percent. Water utilities strive to minimize the
amount of NRW; however, it is difficult, if not impossible, to eliminate entirely. A survey of water
agencies in the United States conducted by the American Water Works Association (AWWA)
found that NRW in utilities across the country varied between 7.5 percent to 25 percent?.
Therefore, the 11 percent NRW is reasonable for the City’s water system, and will be assumed to
remain constant through buildout.

3.2.4 Historical Per Capita Water Demand

Historical per capita water demands were calculated by dividing the annual water production by the
City’s annual service area population. Table 3-3 summarizes the historical per capita water demands
for the City between 2010 and 2015. As shown in Table 3-3, the historical per capita water demand
has averaged approximately 190 gallons per capita per day (gpcd) over the past six years.

! Survey of State Agency Water Loss Reporting Practices, Final Report to the American Water Works Association,
prepared by Janice A. Beecher, Ph.D., Beecher Policy Research, Inc., January 2002.
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Table 3-3. Historical Per Capita Water Demand (2010-2015)

Estimated Per Capita
Service Area Population® Water Production, MG/yr Water Demand, gpcd

2010 27,113 1,981 200
2011 27,394 2,032 203
2012 27,571 2,150 214
2013 28,112 2,193 214
2014 27,113 1,650 167
2015 28,782 1,484 141

Average 190

®  Source: 2015 population from City’s 2015 UWMP; 2010-2014 population data estimated based on number of residential
connections for those years (Source: Population Tool Print Confirmation 15year.pdf provided by City) times the number of
persons per connection for 2015.

Figure 3-3 compares the historical per capita water demand, historical water production and
estimated historical population within the City’s water service area from 2010 to 2015. Over that
time period, the population in the City’s water service area generally increased (with the exception
of 2014). During that same time period, water production increased through 2013, then decreased
significantly in 2014, and decreased further in 2015. These last two years are the second and third
years of the on-going drought. As a result, per capita water use declined in 2014 and 2015. The
six-year average per capita water use was 190 gpcd, while 2015 per capita water use was 141 gpcd.

3.3 COMPLIANCE WITH THE WATER CONSERVATION ACT OF 2009 (SBX7-7)

A key principle that relates to the Water Master Plan is water conservation. Water conservation
may be necessary to meet requirements set by the State under SBx7-7 (Water Conservation Act of
2009, also referred to as the 20 x 2020 Legislation) and other related legislation to reduce the City’s
water use.

In February 2008, Governor Arnold Schwarzenegger called for a statewide 20 percent reduction
in per capita water use by 2020 and asked state and local agencies to develop a more aggressive
plan of water conservation to achieve the goal. A team of state and federal agencies (the 20 x 2020
Agency Team) consisting of the Department of Water Resources (DWR), State Water Resources
Control Board (SWRCB), California Energy Commission, Public Utilities Commission,
Department of Public Health, Air Resources Board, CALFED Program, United States Bureau of
Reclamation (USBR), and California Urban Water Conservation Council (CUWCC) was formed
to develop a statewide implementation plan for achieving this goal.

On November 10, 2009, Governor Arnold Schwarzenegger signed Senate Bill x7-7 (SBx7-7),
known as the Water Conservation Act of 2009, one of several bills passed as part of a
comprehensive set of new Delta and water policy legislation. SBx7-7 requires a 20 percent
reduction in urban water usage by 2020 and establishes various methodologies for urban water
suppliers to establish their interim (2015) and final (2020) per capita water use targets.
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Four methods are identified in SBx7-7 for establishing per capita water use targets:

Method 1: A 20 percent reduction from historical baseline per capita water use based on
a 10-year running average per capita water use.

Method 2: Per capita water use based on 55 gallons per capita per day water use for
residential water use, landscape irrigation use based on water efficiency
equivalent to the standards of the Model Water Efficient Landscape
Ordinance, and a 10 percent reduction from baseline commercial, industrial
and institutional (CII) water use.

Method 3: 95 percent of the State hydrologic region targets as stated in the State’s 2010
20 x 2020 Water Conservation Plan.

Method 4: An approach that considers the water conservation potential from: (1) indoor
residential savings; (2) metering savings; (3) commercial, industrial and
institutional savings; and (4) landscape and water loss savings.

The City adopted Method 1 to calculate its 2015 interim and 2020 final per capita water use targets.
Under Method 1, the City’s baseline water use was calculated to be 240 gpcd (based on a 10-year
average from 1999 to 2008). Therefore, using Method 1, the City’s 2015 interim target is 216 gpcd
(90 percent of 240 gpcd), and the City’s 2020 final target is 192 gpcd (80 percent of 240 gpcd).
These per capita water use targets are further described in the City’s 2015 UWMP.

Based on the City’s 2015 per capita water use of 141 gpcd, the City met its 2015 target per capita
water use, and also is currently meeting its 2020 target per capita water use (if this level of water
use can be sustained). However, recent reductions in per capita water use are likely influenced by
the economic downturn and multiple dry years, and may not be sustainable once economic and
hydrologic conditions improve.

3.4 WATER DEMAND PROJECTIONS

Water demands are projected for buildout of the City’s Water Service Area by using data from
the following:

e Existing water consumption and estimates of demand rebound for currently
developed parcels;
e Projected water demands for reasonably foreseeable development projects; and

e Projected water demands for vacant parcel areas.

The methodologies to project these water demands are described in the following sections.
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3.4.1 Existing and Rebounded Water Demands for Currently Developed Parcels

3.4.1.1 Historical Billing Data Processing

Water billing data was available for 2011 through 2015. As stated previously, there has been a
decrease in demands in 2014 and 2015, which correspond to the last two years of the three-year
drought. While it is not known if demands will rebound after the drought ends, or how much they
might rebound, the City decided not to base the current Water Master Plan on demands from 2014
or 2015, as these represent a low level of demands that may not be sustained. Instead, the City
chose to develop a set of demands that represents an estimate of what demands may be after a
certain level of demand rebound occurs. This set of demands will be referred to as the existing
rebounded demand projections. Following is a discussion of the process of developing the existing
rebounded demand projections.

Through discussions with the City, demands from 2013 and 2015 were selected to develop the
existing rebounded demand projections. 2013 was selected as it reflected pre-drought demands.
2015 was selected as the most current year, reflecting current drought conditions, with a spatial
distribution of demands that most closely matches current level of development.

Each billing account within each set of demands was joined to the appropriate water meter using
the account number. Each water meter was then joined to the appropriate parcel. In some instances,
there is more than one meter for a parcel. For these locations, the demands for all meters for a
parcel were summed to produce a total demand for the parcel. For both the 2013 and 2015 billing
data, 92 percent of the demand from each year was assigned to parcels. The remaining 8 percent
of the demands represent billing accounts with issues, such as meters that are not located within a
parcel (such as a median strip) or meters located outside the boundary of the parcel map.
To account for the demand that could not be spatially located by joining it to a parcel, the joined
demands were scaled up by 8 percent.

The totals of the billing data for 2013 and 2015 were then compared to the totals of potable water
purchased from Zone 7 to estimate the NRW for each year. The NRW calculated for 2013 and
2015 was 10 percent and 9 percent, respectively. To account for the NRW in the hydraulic model,
the joined demands were scaled up by the appropriate factor for each year.

The result of this is two sets of spatially allocated demands, one each for 2013 and 2015.

3.4.1.2 Demand Rebound

Demand rebound refers to increases in demands after a prolonged drought. In the on-going
three-year drought, total demands within the City’s water service area have decreased
approximately 25 to 30 percent from their high in 2013. The decreases have likely been due to
conservation-oriented behavioral changes, such as irrigating less frequently, as well as more
permanent changes, such as installation of low-flow toilets or removal of lawns. While the
permanent changes can be expected to remain in place after the drought ends, whether or not the
behavioral changes continue is less certain.
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There are limited precedents from which to draw conclusions regarding demand rebound.
The Gold Coast area of Australia experienced a severe drought between June 2002 and January
2004. Demands decreased significantly during the drought as a result of water restrictions, but
after the drought ended, the demands rebounded 90 percent (to within 10 percent of what they
were prior to the drought). The same drought affected northern New South Wales, where demands
also decreased significantly during the drought, but rebounded 84 percent (to within 16 percent of
what they were prior to the drought).

While the level to which demands in the City’s water service area will rebound is unknown, the
City decided to include an assumption of some level of demand rebound into the planning process.
The assumed level of rebound will be documented so that demand rebound can be monitored and
measured against what was assumed in this Water Master Plan. The level of rebound is discussed
in the following section.

3.4.1.3 Existing Rebounded Demand Projections

As described above, the City recently completed and adopted its 2015 UWMP, which included
revised per capita water use targets in compliance with SBx7-7 requirements. As indicated in
Section 3.3, the City’s 2020 per capita water use target is 192 gpcd. The City decided to use this
value to develop a set of demands with which to evaluate the system. This is expected to be a more
conservative evaluation of the system than would take place if the 2015 demands were used, as
these are unusually low due to the prolonged drought. This assumption provides a more
conservative water demand estimate to account for typical water use patterns during normal
hydrologic conditions.

The per capita water demands for 2013 and 2015 are 214 and 141 gpcd, respectively. The 2020
target of 192 gpcd is 90 percent of the 2013 per capita water use of 214 gpcd. This would indicate
a rebound in demands up to 90 percent of what demands were prior to the current drought. This
compares favorably to the demand rebound values of 84 percent and 90 percent that were observed
in the New South Wales and Gold Coast areas of Australia that were discussed in Section 3.4.1.2.

The City’s 2020 per capita water use target of 192 gpcd is 36 percent higher than the 2015 per
capita water use of 141 gpcd. This would represent an increase of 36 percent. Therefore, the final
step in creating a spatially-allocated set of demands to represent the 2020 final target was to
increase the 2015 demands by 36 percent. This increase was applied uniformly to all 2015
demands, and is presented in Table 3-4 which shows the City’s 2015 demands by land use
designation and by water service area zone, and the estimated existing rebounded demands for
currently developed parcels.
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3.4.2 Projected Future Water Demands

3.4.2.1 Development of Unit Water Demand Factors

Unit water demand factors were estimated for various land use types based on water consumption
and land use data. These factors are typically expressed in annual water use per acre, and are
multiplied by land use area data to calculate a water demand estimate.

Unit water demand factors were calculated using the City’s existing General Plan land use
categories and City parcel information in GIS format, which were correlated to the City’s existing
metered water use data in Excel format. This process was completed using tools available in GIS
software as discussed and illustrated below.

The unit water demand factors were calculated using the rebounded demand data. The total water
use was divided by the total parcel area for each land use designation. Separate unit water demand
factors were calculated for areas where recycled water is currently being used versus where
recycled water is not currently being used. Recycled water is currently supplied to a portion of the
Zone 1 Water Service Area only. Recycled water is not currently served in the Zone 2 and 3 Water
Service Areas.

It is assumed that new development in the Zone 1 Water Service Area will be supplied with
recycled water (for irrigation uses), and that new development in the Zone 2 and 3 Water Service
Areas will not receive recycled water.

Table 3-5 summarizes the unit demand factors developed for this Water Master Plan in units of
gallons per acre per day (gpad). Not all land use designations were represented in the areas with
current billing data. Unit water demand factors were calculated only for the land use designations
for which current billing data was available.

3.4.2.2 Reasonably Foreseeable Development Projects

The City’s Planning Department provided information on 38 separate locations within the City’s
water service area for which they have received information on the development that has been
proposed at the site. For purposes of this Water Master Plan, these future developments are referred
to as “Reasonably Foreseeable Development Projects.” Information provided by the City Planning
Department included the number of proposed housing units and the type or size of the proposed
non-residential development. Table 3-6 shows a summary of the information that was provided for
each location. The 38 locations are shown on Figures 3-4 and 3-5.

For residential locations, a housing density was calculated by dividing the number of housing units
by the area of the parcels. An appropriate land use was then selected based on the corresponding
housing densities. For non-residential planned developments, an appropriate land use was selected
based on the type of developed being proposed.

WEST YOST ASSOCIATES 3-9 City of Livermore

December 2017 Water Master Plan
w:\c\438\12-15-05\wp\mp\051016_ch3


Yanming
Highlight

Yanming
Highlight

Yanming
Highlight


Up|q J9ISOW JDIDAA
S10WIBAIT JO AYD

JAN I Al

:pasiAay 507

Xs|X'£00 L9 LOT Mdsiopdpupwag\x3\Pp\a\§0-S L-Z 1\8EY\2\m
SILVYIDOSSY LSOA

‘Pasn Jou sI Jarem U®_0>o®_ 9l9yM ealy 32JIAISS I8le\\ T Bau0Z Ul seale pue ‘sealy QIINIBS IB)BAA € pue ¢ auoZ wolH @
‘pasn sl lsrem Uw_o\nuw._ 9l9yM ealy 3JIAIBS I8]eA\ T sUO0Z Ul seale wolH @)
0€S - dV-AS dAI3sald [eJn)ndLby ds Ae|en
0vS'e - vay-AS ealy Juswdojaaaq [enuspisay 2JOWIBAIT YINOS
0T6 - dso Sealy uonealday ‘shkemjiel] ‘syred aoeds uadQ
09 - asyd-4o wawdolaaaq pue yoreasay Ajoe
0€8'T - 3-4D |[o0yds Aleluswia|g Alunwwo)d
0S8 - IIH [eisnpu| Alusuaju| ybiH
0ST'T - Th [eLisnpu| AlISusiu| Mo [eusnpuj
068°¢C 069 d04 Jied [eldJswiwo) pue ssauisng
08T'T - 09SO [e1o18WWO0) [elauas Bbulnies Allunwiwio)
0cs - OH [elniswwo) AemybiH [IDIOWLIOD
0176 - S [eloJawwio) a2IAIBS
089°¢ - ON [elosawiwo)d pooyloqybiaN
0T6'€ 088'T 7-HN ¥ — [enuapisay ybiy ueqin
080°'E€ - Z-HN Z — [enuapisay YbIH ueqin
0€6'C - T-HN T — [enuapisay ybiH ueqin
00v'c - HINN [enuapisay ybiH wnipsyy ueqin [enuspissy
06T'C - AN [enuapisay Wnipay ueqin
0ve'e - NN [enuapisay WnIpaN Mo ueqin
0/2'C - ¢-1N 2 — [enuapisay Mo ueqin
@2SN Md 1Inoyu @©°SN Md YN 9pod uoneubisaq asn pue Kioberen asn pue
pedb ‘1010e4 puewaq JarepA HUN asn pueT
ue|d J91SeN Ja1epn oyl 1o) padojana@ S1012eH purwag Ja1epA 1uN "G-€ 3|gel

LS 3aIm



UD| 4 IISOW J4DM et ziemon
X5PXL0019 10ZMdsoPo4puowea\ 3\ oP\S\§O-S 1-Z 1\8EP\?

A v
I0WIBAI JO A FILVIDOSES LSOA LS 3IM

"GG-8€ ‘9-HN '8€-0€ ‘UG-HN ‘0€-2Z ‘BG-HN !8€-¢Z ‘G-HN Z2-8T ‘v~HN '8T-¥T ‘€-HN FT-8 ‘Z-HN 89 “T-HN ‘9-G'¥ ‘HINN ‘S'7-€ ‘NN ‘€-2 ‘TN 12-G°T ‘2-1N {§T-T “T-1N :epnjoul ‘auoe Jad spun Buijlamp jo shun ui ‘sabuel Ausuap Buisnoy apod asn pue| [enuspisay
*pajuN02-3|gnop Jou aJe Asy) ey os seale 19afoid sy wouy spuewap Bunsixa Aue sAOWSI SUWN|OD S8y L @
‘ploy 810N 8y} Ul pajedlpul Se poyial Juaiayip B Yyum Ing ‘10)0.) puewsp e Ylim pale|ndled Jou aiam spuewsp sajedlpul /N ()
€81 v90'cz€'T | €59 §52'STS'T 7952 €0E'T [e101
1008} puBWISP NN 35N | 9 202°LT L vEL'ST 06T'C AN 2 23 6 ON z SawoH Ajjures-e/buIS Ze[ 00T
Jojoey puewap 3-49 asn | 28 TeL'€2C z8 TeL'EzT 0€8'T 340 [243 ON 4 100y2S 8jeAlld MBN|  00°0€
10308} puBLIAP YAY-AS 3SN | 6 9ez'se 6 9€2'Se 0vs'z Vay-AS z 0z ot ON € juawdojarsq pawreuun| 0062
#T0Z Ul 2-HN O} WAIN WoJj papuswe asnpueT | g 608'7T S 608'7T 080°€ ZHN ot 6 S ON € SaulA Bsolapuod| 00'8Z
1030} puBWAP NN 8SN | 6 9ST've €T 8E6'SE 06T NN v 85 9T ON € 1S114 JO UINOS ‘peOy SBUIN|  00°LZ
10joe} puBWSP |IH 88N | € 8Tv'8 € 8T8 0S8 IH ot ON € ssed uosianed 009.| 009z
10j0B) pUBWAP |IH 8SN | ¥ 0v8'0T v 0v8°0T 0s8 IH €T ON € auioymeH 009 00'5Z
J0joey puBWSP |IH 8SN | 2 1¥9'S z L¥9'S 0S8 IH L ON € eslg £/89| 002
10j0B} pUBWAP [IH 8SN | €T ¥06'GE vT 995°L€ 0s8 IH [a4 ON € ays Bulurell 399d|  00°€2
"€-HN 10} d|qE|feA® 1008} PUBWSP OU BdUIS 10je) puewap pedb 000°G sN | ¢ 5089 z 508'9 000G as-HN e 1% T ON € shun gy :pooyioqubleN esugl  aze
"€-HN 40} 8|qe|IeA. J010k) PUBWISP OU 0UIS '10)0B) puewwap Z-HN 8sN | 6T 0SY'1S 8¢ T80'v0T 080‘€ €HN vT S9v e ON € shun 5oy :pooyioqybiaN esug|  ezz
1030e} puBWAP |IH 8N | 82 8.8'LL s€ 76876 0S8 IH 2Tt ON z dioD Jusy YeIDON|  00'TZ
"€-HN 10} d|qe|ieA® J0J0B) PUBWSP OU 30UIS *J0joe) puewap pedb 000'G asn | €2 T€2'79 [r4 €279 000'S as-HN e 9ey €T ON z aAlIQ Wauudg|  00°02
"€-HN 10} d|qE|feAR I0]0€) PUBLISP OU SJUIS 1008} PUBWSP H-HN 3N | T LVO'ETT 7 LY0'ETT 0T6'€ €-HN LT G617 6¢ ON 4 ue|d pooyioqyBieN ®isIA ofouy| 00°6T
10308} puBWapP [173SN | 2 116 14 6v2°0T 0ST'T 1 6 ON z aus [ewi|  00°8T
10308} puewWwsap 4SO 8sn | L 67E'6T L 6v€'6T 0ST HAN 62T ON € aoeds uado| AT
10308} puBLIAP HIAN SN | 8Y LYT'TET 67 8rE'EET 0ov'e HAN S 00€ 95 ON € SBWOH oS 00€E NS 1¥vd| elT
J0joe} pueWSp SO 8sN | ¥ 9686 v 968'6 0ST VYN-dSO 99 ON € aoeds uado| 00°9T
“T-1N 40} 8|qe|IeAR J0J0E) PUBWISP OU 9JUIS '10}0k) pUeLWSp 2-1N 8sN | 8 02022 8 02022 0.2'z TN T 43 0T ON € sawoH Ajiure4-9|6uIS 21|  00°ST
10}0®} pUBWISP JSO 3sN | T 586'S z 586'S 0ST VYN-dSO or ON € aoeds uado| 00 %T
“T-71N 40} 9|qe|IeA. J010k) PUBWISP OU 89UIS '10)0B) pukwap 2-1N 8sN | 92 668'TL 9z 668'TL 0.2t 1N T zr 23 ON € S|IiH BluaARIRD |  00'ET
2-HN 01 NN®OS WOJ} JUSWIPUSWIE Ue|d [eJ9Ud9 e sapnjoul [esodold | § €E9'ET 9 619'GT 080°€ Z-HN [ 6 S ON 4 BuissoiD [enusd| 002t
"€-HN 10} d|qe|leAR 10)0k) PUBLUSP OU SDUIS '10)0€) PUBLIAP ¥-HN 8SN | § 780'€T S 780'€T 0T6'€ €-HN LT 85 € ON z aWoH @M| 00TT
10308} pUBWIBP HAIN 88N | ¥ 295°TT S 9ee'eT 00%'z HAN S 9 9 ON 4 esolapuod| 00°0T
'€-HN 10} d|qe|rene 10joe) ) . " \ .
e EIEE S RS e EEE o 008'59 vz 008'59 088'T €HN vT 9Ly se SOA T obes ‘sawoH eaus| 006
uone|ndod juapnis aininy 000'ZT payewisa o} uonendod juspnis . . X
JUBLIND 028'8 Woy wdb T€7 J0 pUBWISP PAPLNOGSI STOZ Bunsixa dn apeas | ¥ 6LL'TT 9T 8ST'SY VIN or-40 LyT SOA T aba|j0D sensod se|  00'8
Jarem pajaAdal yum sjooyos 1oy X .
senjeA Y0oqixal uey) Ja1ealb si )l 92UIS punogal Yim puewsap Bunsixe swnssy | . € 68v'6 VIN dog 9 SoA T 100493 YBIH :|00Y0S JaLeYD A3jjeA Bi0WiaA] oL
1ayem pajoAdal sl asn |e awnssy | - - - - V/IN d09 1 SBA T SO13|YIY :|00Yy9S JaueyD A3||eA aI0WIaAI qL
191em pajoAdal YIm S|00y9s 10y K X
senjeA Yooqixal uey) Jarealb si )l 82UIS punogal Yim puewsap Bunsixe swnssy | ° (4 8v8's VIN do8 o1 S9A T 8- :100U2S JaLeYD AS|[eA Blowual] BL
Bunsixa se js/puewap awes pue ueld Jaisew Jad Aouednddo |Iny swnssy | € £TL'L 9 8ZT'9T oSt HIv-40 4 SOA 1 (uiwpy/siebuenH) ueld Jaise Hodiry| ©9
ueyd sa3sew Jond sad pedb 000'T BWNSSY | €2 918'T9 €2 918'T9 000'T 408 ‘IIn 29 S9A T 'aly Bulufeway sped ssauisng sxeQ 25
ue|d ssysew Joud Jsad pedb 000‘T swnssy | Gz ¥0t'69 14 ¥0v'69 000'T 111 69 SOA T MOID [swwel] Hled ssauisng sxeQ as
ueyd saysew Jond sad pedb 000'T BwNssY | ¥T 0zZv'8e T 0zv'8e 000'T [} 8¢ S9A T Bill19 ied ssauisng sxeQ g
©alY 9DIIBS JaJeM T BUOZ 10} J0JOR) pUBWSP 4O8 @SN | § 6027T S 602'7T 069 dog TC SOA T abuey buinug isemAs| 00t
‘sassauisng . . . X
pajualio-jueineISal aiow aAey 0} pajoadxa si siy) se ‘pedb 0OG'T sawnssy vi cs6'Le T cs6LE 00S'T do8 se SeA T SPUIMSSOID 00
‘sassauisng . . . X
pajuaLIo-jueINe)ISal S10W dARY 0] paydadxa si siy) se ‘pedb 00G‘T awnssy 9 8TL LT 9 8TLLT 00sT do8 ct S9A T seddoys eyl 00g
Aouednado Iy swnssy | 7°0 2T ST 9TE'OF VIN dog 14 SBA T | @seyd - slpno| At
| 8seyd Se Js/puewap awes pue Aouednddo ||y swnssy 1€2'VT 1E2'VT T aseyd - SN0

AOW pdb HA/ON pd6 @ Pedd  8pod esn puel  e0/NA  NA ‘SHUN saloe ¢olgelleny  uoZ ealy sealy
(@ PuBWRQ puewaq [eloL ‘07084 ‘Ausue@  Buyjema ‘ealy [eosed  SIUeleM  @IMBS Bujuue|d
BunsIxg Woyy asealdu| puewsg BuisnoH  pauueld poAosy ssleMm

s109[01d JuswdolaAaQ 9|qeaasalod A|qeuoseay 10} Suondaloid puewaq Jalep a|qelod ‘9-€ d|qeLl

G-¢ 9|qe] 99s
‘Aep Jad aioe Jad uojeb



yzhang
Highlight
17a BART Site: 300 SF Homes 3 No                56          300              5 UMH      2,400        133,348             49         131,147             48 Use UMH demand factor 
17b Open Space 3 No              129 NMH         150          19,349               7           19,349               7 Use OSP demand factor 
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Yanming
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gallon per acre per day,
see Table 3-5
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Chapter 3 LIVERM®RE

Existing and Future Potable Water Demands

Using the selected land use category with its corresponding unit water demand factor and the area
of the parcels, a water demand was estimated for each of the 38 planning areas. It should be noted
that while most of the “Reasonably Foreseeable Development Projects” are on parcels that are
currently vacant, some of the parcels have already been partially developed and have existing water
meters and existing water demands. For those parcels, existing water demands are accounted for
under “Existing and Rebounded Water Demands for Currently Developed Parcels”, as described
above, and the incremental additional planned demands are included under the potable water
demand projections for the “Reasonably Foreseeable Development Projects”.

It should be noted that the projected water demands for the “Reasonably Foreseeable Development
Projects” do not include projected water demands for the proposed Isabel Neighborhood Plan,
which has proposed land uses which are different from those included in the City’s current General
Plan. A description of the Isabel Neighborhood Plan proposed land uses and projected water
demands is provided in Appendix C and summarized in Chapter 7.

The water demand estimate for the “Reasonably Foreseeable Development Projects” is presented
in Table 3-6.

3.4.2.3 Vacant Parcels

Based on the City’s water meter database and the latest aerial photography of the City, the parcels
within the City’s service area that are currently vacant were identified. From this set of parcels, those
parcels that were identified by the Planning Department as the “Reasonably Foreseeable Development
Projects” described in Section 3.4.2.2 were removed. The remaining vacant parcels in the City’s
Zone 1 and Zone 2 and 3 Water Service Areas are shown on Figures 3-4 and 3-5, respectively.

Using the General Plan land use categories assigned to each of the vacant parcels in the City’s GIS
parcel layer? and the water demand factors developed for each land use, a demand was estimated
for each of the vacant parcels from among the land use designations for which a unit water demand
factor was calculated. The appropriate demand factors were used depending on if the parcels are
in the Zone 1 Water Service Area (where recycled water will be supplied) or in the Zone 2 and 3
Water Service Areas (where recycled water will not be supplied). If an applicable unit water
demand factor was not available (i.e., metered water use data for that specific land use type is not
available), then specific assumptions for the buildout water demand for that parcel have been made
and documented. Estimated demands for the vacant parcels, by land use designation and by water
service area zone, are presented in Table 3-7.

2 1t should be noted that some parcels in the City’s GIS parcel layer have a -9 land use assignment. Supplemental
information was provided by the City and utilized to assign land uses to these parcels based on the General Plan.
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Chapter 3
Existing and Future Potable Water Demands

3.4.2.4 Buildout Potable Water Demand Projections

Buildout potable water demand projections were developed by combining the existing rebounded
demand projections, the demands estimated for the reasonably foreseeable development projects
and the demands for the vacant parcels. These demands are summarized in Table 3-8.

Table 3-8. Projected Water Demand at Buildout
Water Service  Annual Demand, | Annual Demand, Average Day
Demand Component Area Zone AF/YR MG/YR Demand, mgd
Existing Rebounded Zone 1 644 210 0.58
Dem?”isl » Zone 2 1,743 569 1.56
see Table 3-
( ) Zone 3 3,777 1,233 3.38
Total 6,164 2,012 5.51
Reasonably Foreseeable Zone 1 380 124 0.34
Development Project Zone 2 603 197 0.54
Demands -
(see Table 3-6) Zone 3 496 162 0.44
Total 1,479 483 1.32
Vacant Parcel Demands Zone 1 109 36 0.10
(see Table 3-7) Zone 2 215 70 0.19
Zone 3 259 85 0.23
Total 583 190 0.52
Zonel 1,133 370 1.01
Total Demands at Zone 2 2,561 836 2.29
Buildout Zone 3 4,532 1,480 4.05
Total 8,225 2,686 7.36

3.5 ADOPTED PEAKING FACTORS

Demand peaking factors are multiplication factors used to calculate water demands expected
during high demand conditions. The most commonly used demand conditions for water supply
and system evaluations include maximum day and peak hour demands. These demands are
generally used to evaluate and size water transmission pipelines, pumping facilities and storage
facilities, and to define water supply needs and capacity requirements.

Table 3-9 shows the historical average day and maximum day demand for the City’s water system
compiled from 2010 to 2015 production data. For this period, the maximum day demand peaking
factor varies from 1.85 to 2.52, and averages 2.07. It was decided, based on discussions with City
staff, to use an average day to maximum day demand factor of 2.07 for this Water Master Plan.

WEST YOST ASSOCIATES 3-14
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Chapter 3 LIVERM®RE

Existing and Future Potable Water Demands

Table 3-9. Historical Maximum Day Peaking Factors®

Average Day Maximum Day
Demand, mgd Demand, mgd Peaking Factor®
2011 5.57 10.45 1.88
2012 5.89 10.89 1.85
2013 6.01 11.50 1.91
2014 4.52 10.00 2.21
2015 4.07 10.25 2.52
Average 2.07

@ All data from City’s operational records.
®  Maximum day peaking factor is the Maximum Day Demand divided by the Average Day Demand.

To evaluate hourly usage trends and peak hour usage, data from the Zone 7 turnouts was analyzed.
This data was from 2005 through 2008, 2012, and 20132. For each year, the data included hourly
flow readings at each Zone 7 turnout, and was for the one-week period in which the maximum
demand day for the Zone 7 system occurred.

The City frequently operates their system in a variety of ways, many of which entail intentionally
relying on storage to supply peak demands in the City distribution system. The result of this is that
the sum of the flow rates through the Zone 7 turnouts at any point in time does not necessarily
equal the total system demands at that same point in time. For a more accurate estimate of the
system demands, the change in storage must be included. Therefore, the City provided Supervisory
Control and Data Acquisition (SCADA) information for tank levels during the same weeks for
which the hourly information for the Zone 7 turnouts was available. However, only data for the
weeks in 2012 and 2013 was available.

Using these two sets of information, West Yost constructed diurnal demand curves for the days in
2012 and 2013 on which the peak Zone 7 demands occurred. For each year, one curve was
developed for the Zone 1 Water Service Area, where recycled water is used, and another curve
was developed for the Zone 2 and 3 Water Service Areas, where recycled water is not available.
The curves were normalized by dividing the computed hourly flow by the average daily flow,
representing the ratio of the hourly flow to the average daily flow. The data for the Zone 1 Water
Service Area in 2013 appeared to show unreasonable changes in demand throughout the day,
resulting in peaking factors that are higher than expected, especially for an area where much of the
peak irrigation demands are supplied by recycled water. Therefore, the 2012 data was used to
determine appropriate peak hour peaking factors as follows:

e For the Zone 1 Water Service Area, the peak usage occurs at 3:00 AM and is
1.56 times the average usage for that maximum demand day.

3 Data for 2009 through 2011 was excluded from the evaluation due to the economic downturn, and data for 2014 and
2015 was excluded from the evaluation due to drought conditions.

WEST YOST ASSOCIATES 3-15 City of Livermore
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Chapter 3 LIVERM®RE

Existing and Future Potable Water Demands

e For the Zone 2 and 3 Water Service Areas, the peak usage occurs at 6:00 AM and is
1.96 times the average usage for that maximum demand day.

Figure 3-6 shows the computed hourly diurnal curve for the Zone 7 maximum demand day for
2012. These peak hour peaking factors were selected for use in this Water Master Plan for the
evaluation and sizing of water system facilities, and are summarized in Table 3-10.

Table 3-10. Adopted Peaking Factors

Demand Condition/Water Service Area Zone Peaking Factor

Average Day to Maximum Day Demand (for all Water Service Area Zones) 2.07

Maximum Day to Peak Hour Demand for Zone 1 Water Service Area 1.56

Maximum Day to Peak Hour Demand for Zone 2 & 3 Water Service Areas 1.96
WEST YOST ASSOCIATES 3-16 City of Livermore
December 2017 Water Master Plan
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Notes:

1. Refer to Table 3-6 for corresponding water demand
assumptions for reasonably forseeable
development projects.

2. Developed parcels with a reasonably foreseeable
development project number reflect a change in
water demand in the future. See Table 3-6.

3. Refer to Table 3-7 for corresponding water demand
assumptions for vacant parcels.

4. Water not supplied by City.

Figure 3-5

Planning and Vacant
Parcels - Zone 2 and 3
Water Service Areas

City of Livermore
Water Master Plan
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CHAPTER 4
Water System Planning and Design Criteria LIVERM®RE

The purpose of this chapter is to define the recommended water system planning and performance
criteria to be used for evaluating the required capacity and performance of the City’s potable water
system. Key water system planning and performance criteria from the City’s 2004 Water Master
Plan have been reviewed and incorporated into this chapter as applicable.

4.1 NEED FOR WATER SYSTEM PLANNING AND DESIGN CRITERIA

Establishment of water system planning and design criteria serves two key purposes:

e To provide guidelines for evaluating the capability and reliability of existing system
facilities; and

e To provide guidelines for the sizing of new water system facilities to meet projected
demands for new or proposed development projects.

Potable water system facilities located within the City’s water service area should meet the
recommended water system service and performance standards (e.g., minimum and maximum system
pressures) discussed in the following sections and as summarized in Table 4-1. Adherence with these
planning and design criteria improves system and facility reliability and improves water quality.

Potable water system reliability is achieved through a number of water system features including:

e Appropriately sized pumping, storage and pipeline facilities;
e Looped distribution systems;
e Redundant or “firm” pumping facilities;

e Alternate or backup power supplies for pump stations to keep facilities operational in
the event of a power outage; and

e Proper valve placement to allow for water system isolation to maintain reliable and
flexible system operation under normal and abnormal operating conditions.

Water system reliability and water quality are also improved by designing looped water
distribution pipeline system configurations and avoiding dead-end distribution mains whenever
possible. Looping pipeline configurations provide increased reliability for the City’s potable water
supply system, and reduce the potential for stagnant water and associated taste and odor problems,
and low disinfectant residuals.

As a water purveyor, the City is responsible for ensuring that the applicable water quality standards
and regulations are met at all times. The U.S. Environmental Protection Agency (USEPA) and the
California SWRCB Division of Drinking Water (DDW) are the agencies responsible for
establishing water quality standards for drinking water. The USEPA and the SWRCB prescribe
regulations that limit the amount of certain constituents and contaminants in water provided by a
public water system.

WEST YOST ASSOCIATES 4-1 City of Livermore

December 2017 Water Master Plan
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Chapter 4
Water System Planning and Design Criteria

4.2 OPERATIONAL CONDITIONS

Maximum day demand, maximum day demand plus fire flow and peak hour demand conditions are
used to assess the adequacy of the City’s potable water system facilities and transmission/distribution
pipelines. The following sections discuss the assumptions and recommended performance standards
for different water system operating conditions.

4.2.1 Maximum Day and Peak Hour Demand -- Normal Operation

Generally, in accordance with California Title 22 requirements and typical potable water system
demand criteria, the City’s potable water system should have the capability to meet the average
demand during a maximum day demand condition without using storage. Peak hour demand
during a maximum day demand condition will be assumed to be met from a combination of supply
sources (i.e., water supplied from Zone 7 and delivered via pump stations, and water stored in
storage tanks). Although the quantity of water in storage varies daily and seasonally, for
conservative hydraulic modeling purposes, it is assumed that storage reservoirs are 75 percent full
at the start of the hydraulic evaluation.

Evaluations of maximum day demand and peak hour demand conditions will be conducted
assuming the largest pump unit at each pump station is in standby mode (i.e., firm pumping
capacity). This assumption ensures the reliability and flexibility of the City’s potable water system
to provide sufficient supply.

4.2.2 Fire Flow Conditions

This Water Master Plan evaluates available fire flows (to assess distribution system adequacy
under current and future water demand conditions) by using general land use categories that
represent different types of development. It should be noted that the fire flow requirements set
forth in this Water Master Plan are intended only for general planning purposes, and may not be
reflective of the actual fire flow requirements required by a specific development’s size and
construction type in accordance with the California Fire Code requirements, and will not identify
specific existing non-conforming developments.

The recommended requirements for the Water Master Plan fire flow evaluation are based on
general land use designations and values presented in the City’s 2004 Water Master Plan which
were determined by the Livermore-Pleasanton Fire Department based on National Insurance
Underwriters Association — Insurance Service Office (ISO) guidelines. Minimum fire flow
requirements (in gallons per minute (gpm)) and their required durations are listed in Table 4-1.

Fire flows are to be met concurrently with a maximum day demand condition while maintaining a
minimum residual system pressure of 20 pounds per square inch (psi). These fire flow
requirements will be used for the evaluation of the City’s potable water system under existing and
future water demand conditions. The recommended fire flow criteria are used to determine the
appropriate sizing of pipelines to meet current and future water system requirements.

WEST YOST ASSOCIATES 4-3 City of Livermore
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Chapter 4 LIVERM®RE

Water System Planning and Design Criteria

Per typical industry standards, the City’s potable water system should have the capability to meet
a demand condition equal to the occurrence of a maximum day demand concurrent with a single
fire flow event while meeting the recommended transmission and distribution pipeline sizing
system performance standards discussed in Section 4.5 below.

Additionally, the recommended fire flows and their expected duration are used to establish the
required fire flow storage. Maximum day demand plus fire flow will be met by a combination of
supply capacity and storage. For planning purposes, it is assumed that storage reservoirs are
50 percent full at the start of the hydraulic evaluation. Assumptions regarding firm pumping
capacity will also apply during a maximum day plus fire flow demand condition.

4.3 PUMPING CAPACITY

Sufficient water system pumping capacity should be provided to meet the following conditions
within the potable water system:

e For pump stations serving pressure zones that are hydraulically connected to storage
tanks, firm pumping capacity shall meet the maximum day demand and peak
pumping capacity (assuming all pumps are on-line) shall be capable of refilling fire
storage within a 24-hour period with maximum day demands.

e For pump stations serving pressure zones with no storage, firm pumping capacity
shall meet peak hour demand and maximum day demand plus fire flow.

All pump stations should also be equipped with an on-site emergency generator, or, at a minimum,
should be equipped with a plug-in adapter to allow for interconnection to a portable generator,
which could be brought to the site by City staff as needed during a prolonged power outage.

4.4 RESERVOIR STORAGE CAPACITY

The total potable water storage capacity requirement will be calculated based on the sum of the
following three components:

e Operational Storage: Volume of water necessary to meet diurnal peaks observed
throughout the day, equal to 25 percent of the maximum day demand;
e Fire Storage: Volume of water necessary to supply a single fire flow event; and

e Emergency Storage: Volume of water necessary to provide emergency supply,
assumed to be equivalent to 50 percent of the maximum day demand.

Each of these storage components is discussed below. The recommended water storage capacity
for the City’s potable water system will be evaluated by water service area zone. For water service
area zones that have more than one storage tank, the combined storage volume will be used.

4.4.1 Operational Storage Volume

Typically, operational storage is used to meet the peak hour demands and to meet water demands
that exceed the available pump station and/or pressure regulating station supply to the pressure
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December 2017 Water Master Plan
w:\c\438\12-15-05\wp\mp\051016_ch4



Chapter 4 LIVERM®RE
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zone. Operational storage is typically replenished during hours when actual demand is less than
the water supply available to the pressure zone. Supply is typically provided at a rate equal to the
maximum day demand.

The City’s 2004 Water Master Plan assumed that the operational storage volume equals 50 percent
of the maximum day demand within the tank’s service area. This value is quite high. AWWA
guidelines for operational storage volume recommend a smaller amount of operational storage,
ranging from 15 to about 30 percent of maximum day demand?. As described below, many water
agencies assume that the operational storage volume is 25 percent of maximum day demand.

West Yost evaluated the City’s maximum day diurnal demand patterns for the Zone 1 and Zone 2/3
water service areas for 2012 and 2013 and found that the amount of demand that would need to
come out of storage to meet peak demands on the maximum demand day ranged from 11 to 19
percent of the maximum day demand. These amounts are consistent with the AWWA storage
guidelines and other agencies’ storage volume criteria. As such, for this Water Master Plan, it is
recommended that the City’s operational storage volume criteria be decreased from 50 percent of
the maximum day demand to 25 percent of the maximum day demand.

4.4.2 Fire Storage Volume

Fire storage is the volume of storage water reserved for fire flows. The fire storage volume is
determined by multiplying the required maximum fire flow rate by the required duration time as
described in Section 4.2.2 and shown in Table 4-1. As noted above, and consistent with the 2004
Water Master Plan requirements for the storage evaluation, it is assumed that no more than one
fire flow event would occur in any water service area zone at one time.

4.4.3 Emergency Storage Volume

A reserve of stored water is also required to meet demands during an emergency. An emergency
is defined as an unforeseen or unplanned event that may degrade the quality or quantity of potable
water supplies available to serve customers. The three types of emergency events that a water
utility typically prepares for are as follows:

e Minor Emergency. A fairly routine, normal, or localized event that affects a few
customers, such as a distribution or service pipeline break, malfunctioning valve,
hydrant break, or a brief power loss. Utilities plan for minor emergencies and
typically have staff and materials on-hand and available to mitigate these
minor emergencies.

L AWWA Manual M32, Distribution Network Analysis for Water Utilities (AWWA, 2012) (page 116) states that for
large systems, the equalizing storage requirement is typically 15 to 20 percent of the total maximum day demand
over a 24-hour period, but equalizing storage could exceed 30 percent for small service areas or arid climates

(page 116). The AWWA Water Distribution Systems Handbook, (AWWA, 2000) (Section 3.2.2.2 Storage) states that
the volume of operational storage required is a function of the diurnal demand fluctuation in a community and is
commonly estimated at 25 percent of the total maximum day demand.
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e Major Emergency. A disaster that affects an entire, and/or large portion of a water
system, lowers the quantity and quality of the water, or places the health and safety of
the community at risk. Examples include water treatment plant failures, raw water
contamination or major power grid outages. Water utilities seldom experience
major emergencies.

e Natural Disaster. A disaster caused by natural forces or events that create a major
water utility emergency. Examples include earthquakes, forest or brush fires,
hurricanes, tornados or high winds, floods, and other severe weather conditions such
as freezing or drought that damage or cause water system facilities to not be able
to operate.

Determination of the required volume of emergency storage is a policy decision based on the
assessment of the risk of failures, the desired degree of system reliability, the time for staff to
repair damaged infrastructure or facilities and water quality concerns. The amount of required
emergency storage is a function of several factors including the diversity of the supply sources,
redundancy and reliability of the production facilities, and the anticipated length of the emergency
outage. AWWA states that no formula exists for determining the amount of emergency storage
required, and that the decision will be made by the individual utility based on a judgment about
the perceived vulnerability of the system.

The emergency storage volume for the City is assumed to be equal to 50 percent of the maximum
day demand. This is the emergency storage volume criteria utilized in the City’s 2004 Water
Master Plan, and, as described below, is consistent with emergency storage volumes assumed by
other water agencies.

4.4.4 Storage Volume Criteria Comparison with Other Agencies

A comparison of the recommended storage volume criteria with other agencies’ criteria is provided
in Table 4-2. As shown, the City’s storage volume criteria are generally consistent with storage
volume criteria utilized by other water agencies.
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LIVERM®RE

Table 4-2. Comparison of Potable Water Storage Volume Criteria for
Various Water Agencies

Operational Storage
Volume

Fire Flow Storage
Volume

Emergency Storage
Volume

California Water Service Company
(Livermore District and Stockton
District)

25% of Maximum
Day Demand

Average Day
Demand

50% of Maximum
Day Demand

25% of Maximum

City of Pleasanton Day Demand

As needed based
on required fire
flows and durations

Dublin San Ramon Services 25% of Maximum 50% of Maximum

District Day Demand for various land use Day Demand
. 25% of Maximum categories and Average Day
City of Stockton Day Demand development/ Demand
: building types in ;
. 30% of Maximum X 2 times the Average
City of Tracy 0 accordance with the g

Day Demand Day Demand

California Fire Code

25% of Maximum 75% of Maximum

Contra Costa Water District

Day Demand Day Demand
Citv of Livermore 25% of Maximum 50% of Maximum
y Day Demand @ Day Demand

@ For this Water Master Plan, the City’s Operational Storage volume criteria has been reduced from 50% of Maximum Day
Demand (used in City’s 2004 Water Master Plan) to 25% of Maximum Day Demand as discussed above in Section 4.4.1.

4.5 TRANSMISSION AND DISTRIBUTION PIPELINE SIZING

The following criteria will be used as guidelines for sizing potable transmission and distribution
system pipelines. Although these criteria and guidelines have been established, and will be used
to size new pipelines, the City’s existing potable water system will be evaluated using system
pressure as the primary criterion. Secondary criteria (such as pipeline velocity, head loss, age, and
material type) are also used as indicators to locate and help prioritize where potable water system
improvements may be needed. Therefore, the City’s existing potable water system will be
evaluated on a case-by-case basis. For example, if an existing pipeline experiences velocity or
head loss in excess of the criteria described below, this condition, by itself, does not necessarily
indicate a problem as long as the minimum system pressure criterion is satisfied. Other conditions
such as pipeline age, material type, location and criticality in the system will also be considered.

4.5.1 General Definitions and Standards

The following summarizes the general definitions and City standards for transmission and
distribution pipelines:

e New pipelines should a have a minimum diameter of 8 inches, unless specifically
reviewed and approved by the City.

e All new pipelines less than or equal to 12-inches in diameter are required to be either
PVC pressure pipe or ductile iron pipe.

WEST YOST ASSOCIATES
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e All new pipelines larger than 12-inches in diameter are required to be PVC pressure
pipe, mortar-line and mortar-coated steel pipe or ductile iron pipe.

e New pipelines should be located within designated utility corridors within public
rights-of-way, wherever possible, to minimize or eliminate the need for utility
easements over private property.

e Hazen Williams coefficient (“C” factor) shall be assumed equal to 120 for ductile
iron pipe and mortar-lined and mortar-coated steel pipe, and 130 for PVC pipe.

4 5.2 Pressure Criteria

Adequate system pressure is a basic indicator of acceptable water distribution system performance.
The recommended performance standards for potable water system pressures are:

e Allowable Pressures Under Normal Operating Conditions: 35 psi to 100 psi®®
e Minimum Pressure under Peak Hour Demand: 35 psi
e Minimum System Pressure Under Fire Flow Conditions: 20 psi

These performance standards are applied to all areas that fall within the normal customer service
elevation ranges for each pressure zone. Individual services that exceed 80 psi must have an
individual pressure regulating device installed on the service line per the California Plumbing Code.

4.5.3 Velocity Criteria

For planning purposes, West Yost recommends the following velocity criteria for water
transmission and distribution system pipelines:

e Maximum velocity of 5 feet per second (ft/s) during normal operating conditions in
transmission pipelines, defined as greater than 12-inch diameter;

e Maximum velocity of 8 ft/s during normal operating conditions in distribution
pipelines, defined as 12-inch diameter or less; and

e Maximum velocity of 12 ft/s during fire flow conditions.
These criteria are primarily used for sizing new transmission and distribution system pipeline

facilities. Existing water system pipelines are evaluated on a case-by-case basis, and pipeline
velocity criteria are not typically used to identify existing deficient facilities.

2 Based on minimum and maximum pressure criteria from the City’s 2004 Water Master Plan.

3 Individual services that exceed 80 psi must have an individual pressure regulating device installed on the service
line per the California Plumbing Code.
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Water System Planning and Design Criteria

4 5.4 Head Loss Criteria

For planning purposes, West Yost recommends the following head loss criteria for water
transmission and distribution system pipelines:

e Maximum head loss of 5 ft/1,000 feet per thousand feet (ft/kft) during normal
operating conditions.

e Maximum head loss of 10 ft/1,000 feet per thousand feet (ft/kft) during fire
flow conditions.

Similar to the velocity criteria, these criteria are primarily used for sizing new transmission and
distribution system pipeline facilities. Existing water system pipelines are evaluated on a
case-by-case basis, and head loss criteria are not typically used to identify existing deficient facilities.
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This chapter presents the evaluation of the City’s existing water distribution system and its ability
to meet the City’s recommended planning and design criteria under existing water demand
conditions. The existing water system evaluation includes both system capacity and performance
evaluations. The system capacity evaluation includes an analysis of pumping, water storage, and
pressure regulating station capacity. The system performance evaluation assesses the existing
water system’s ability to meet recommended planning and design criteria under demand
conditions. West Yost conducted the system performance evaluation using the hydraulic model
developed for this Water Master Plan, which is described in Appendix A Potable Water System
Hydraulic Model Updates. The hydraulic model was used to perform static analyses of the City’s
existing water distribution system.

Evaluations, findings, and recommendations for addressing any deficiencies identified in the
existing water distribution system are included in this chapter. Recommendations are used to
develop a Capital Improvement Program (CIP), which includes an estimate of probable
construction costs. The recommended CIP is described further in Chapter 7.

The following sections present the evaluation methodology and results from the existing water
system evaluation:

e EXxisting Water Demands by Pressure Zone
e Zone 7 Supply Pressures
e EXxisting Water System Facility Capacity Evaluation

e Existing Water System Performance Evaluation

e Summary of Findings and Recommended Improvements for the Existing
Water System

5.1 EXISTING WATER DEMANDS BY PRESSURE ZONE

The water demands used for the existing water system evaluation by pressure zone are summarized
in Table 5-1. The existing water demands for the City’s water system were first spatially located in
the hydraulic model using the water meter data averaged from 2015. These average demands were
then scaled to capture non-revenue water, and then scaled again to represent the expected rebounded
demands after the current drought has ended, as described in Chapter 3. Maximum day and peak
hour demands were subsequently estimated based on the adopted peaking factors (see Chapter 3 for
more detail).
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5.2 ZONE 7 SUPPLY PRESSURES

The City receives its supply from Zone 7 through nine turnouts, although only seven turnouts are
active. The pressure in the Zone 7 system varies throughout the course of the day, and can vary
seasonally, depending on how Zone 7 is operating their system. The hydraulic model of the Zone 7
system was used to obtain a range of pressures at each of the turnouts to the Livermore system.
These values are summarized in Table 5-2. For existing conditions, the Zone 7 hydraulic model
has two scenarios, one for “normal supply” and one for “surface water limited”. From discussions
with Zone 7, the “normal supply” scenario is appropriate for the vast majority of conditions.
“Surface water limited” refers to conditions where the Zone 7 Del Valle Water Treatment Plant is
off-line, with the Patterson Pass Water Treatment Plant supplying higher pressure to the Zone 7
transmission system, resulting in higher pressures at the Livermore turnouts. As the “surface water
limited” conditions rarely occur, it was not included in this analysis.

Table 5-2. Zone 7 Turnout Pressures

Future Demand

Existing Demand Conditions

Normal Supply Surface Water Limited

Normal Supply

Minimum Maximum Minimum Maximum Minimum Maximum

Pressure, Pressure, Pressure, Pressure, Pressure, Pressure,
Turnout psi i i i i Elevation, ft
LIV1 51 62 72 76 46 61 526
LIV 3 41 56 64 70 41 58 538
LIV5 83 102 96 102 71 81 400
LIV 6 33 60 72 80 46 68 519
LIV 8 35 57 67 74 44 61 530
LIV 9 91 112 107 113 81 90 377
LIV 10 4 7 4 7 3 5 669
LIV 11 98 124 121 126 92 101 350
Note: LIV 2 was not included in the Zone 7 model. Therefore, turnout pressures are not available.

The turnout pressures were used in the hydraulic model to provide input pressures at each turnout.
The minimum values for the Existing Demand Conditions Normal Supply alternative were used
for the existing system scenarios in the Livermore analysis. These were the lowest pressures for
existing demand conditions, and are the most conservative. The minimum values for the Future
Demand Conditions were used for the buildout scenarios in the Livermore analysis (described
in Chapter 6).

It is important to note that many of the turnouts directly supply the City’s pump stations that boost
the pressure into the water distribution system and reservoirs. However, some turnouts have the
ability to directly feed the City’s water system depending on the available hydraulic grade line. In
addition, the operational status of the turnouts is frequently changed based upon operational needs.
As a result, there are several different configurations of how Zone 7 water supply can enter the
City’s water system. This Water Master Plan evaluated the more common operational scenarios as
summarized in Section 5.4.
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5.3 EXISTING WATER SYSTEM FACILITY CAPACITY EVALUATION

To evaluate the capacity of the City’s existing water system facilities, the following analyses
were conducted:

e Pumping Capacity Evaluation,
e Storage Capacity Evaluation, and

e Pressure Regulating Station Capacity Evaluation.
The results of the existing water system facility capacity evaluation are discussed below.
5.3.1 Pumping Capacity Evaluation

The pumping capacity in the City’s existing water system was evaluated to assess its ability to
deliver a reliable firm and total capacity to serve the existing water service area. Firm capacity
assumes a reduction in total pumping capacity to account for pumps that are out of service at any
given time due to mechanical breakdowns, maintenance or other operational issues. At each pump
station, firm pumping capacity was defined as the total pump station capacity with the largest pump
out of service.

It is important to note that this evaluation compares the nominal (i.e., nameplate) pumping capacity
at each pump station with the respective pressure zone’s water demand to determine adequacy of
the pump stations. The hydraulic model was not used to conduct this evaluation. It is recommended
that a future evaluation of each pump station be performed utilizing the hydraulic model and
considering varying Zone 7 turnout pressure supply ranges, varying reservoir water levels, and
modeled friction loss versus verified pump curves to determine actual operating firm capacity.

Consistent with Chapter 4, the Airway Pump Station shall have a firm pumping capacity that
equals or exceeds the maximum day demand for the entire Zone 1 Water Service Area. Note this
is a conservative assumption as some pressure zones within the Zone 1 Water Service Area can
potentially be supplied directly from Zone 7 Turnouts 5 and 11 based on the available HGL.
Additional flows needed for peak hour and fire flow demands are supplied by the Doolan Tank
(and potentially Zone 7 Turnouts 5 and 11). The total pumping capacity of Airway Pump Station
must equal or exceed the maximum day demand plus the flow required to refill the Doolan Tank
fire storage volume within a 24-hour period.

For Zone 2 and 3 Water Service Areas, which are hydraulically connected, the various pump
stations were evaluated as follows:

e Zone 2 Water Service Area Analysis — The Vasco Pump Station Low and Trevarno
Pump Station serve the Zone 2 Water Service Area. The City has indicated that the
Trevarno Pump Station is rarely used and therefore has been excluded from the
capacity analysis. Therefore, the Vasco Pump Station Low firm capacity shall equal
or exceed the maximum day demand for the entire Zone 2 Water Service Area. Note
that this is a conservative assumption as some parts of Zone 2 Water Service Area can
be supplied directly from Zone 7 Turnouts 1 and 8 depending on the available HGL
or from the Zone 3 Water Service Area through PRVs. The additional flows needed
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for peak hour demand within the Zone 2 Water Service Area are supplied by the
Dalton Tank (and potentially Zone 7 Turnouts 1 and 8 or Water Service Area

Zone 3). The additional flows needed for fire flow within the Zone 2 Water Service
Avrea are supplied by the Altamont Tanks located in the Zone 3 Water Service Area
through PRVs. Since there is no fire storage volume within Zone 2 Water Service
Avrea, there is no total pumping capacity requirement for Vasco Pump Station Low
(refer to Section 5.3.2 for further discussion on fire storage).

e Zone 3 Water Service Area Analysis — The Altamont Pump Station and Vasco Pump
Station High serve the Zone 3 Water Service Area. Combined, these pump stations
should have a firm capacity that equals or exceeds the maximum day demand of the
pressure zones within the Zone 3 Water Service Area. The additional flows needed
for peak hour and fire flow within the Zone 3 Water Service Area are supplied by the
Altamont Tanks. The total capacity of the pump stations combined shall equal or
exceed the maximum day demand plus the flow required to refill the Altamont Tanks
fire storage volume within a 24-hour period.

e Zone 2 and 3 Water Service Areas Analysis — Since it is possible to operate the
Zone 2 and 3 Water Service Areas with just the Zone 3 Water Service Area pump
stations operational, a capacity analysis of this scenario was also performed for
conservative purposes. Under this scenario, the Altamont Pump Station and Vasco
Pump Station High should have a combined firm capacity that equals or exceeds the
maximum day demand of all the pressure zones within the Zone 2 and 3 Water
Service Areas. The additional flows needed for peak hour and fire flow within the
Zone 2 and 3 Water Service Areas are supplied by the Dalton Tank, Altamont Tanks,
or Zone 7 Turnouts 1 and 8. The total capacity of the pump stations combined shall
equal or exceed the maximum day demand plus the flow required to refill the
Altamont Tanks fire storage volume within a 24-hour period.

e The Oakville Pump Station is located within the Zone 3 Water Service Area and
serves as a booster pump station for Pressure Zone 875. This pressure zone has no
storage so the firm pumping capacity must be equal to or exceed the peak hour
demand. Since the pressure zone does not receive fire flow (fire flow in this area is
provided by Pressure Zone 800), there is no total pump station capacity requirement.

Table 5-3 compares the existing firm and total pumping capacity of each pump station with the
required firm and total pumping capacity for existing water demand conditions. The left-hand side
of the table shows the water service area zones and the corresponding supported pressure zones,
their associated water demand, and the pump stations serving each water service area zone. For
example, the Airway Pump Station directly serves Pressure Zone 719, but must also have sufficient
pumping capacity to supply Pressure Zones 605, 638 and 664 because they are supported by
Pressure Zone 719. The right-hand side of the table shows the existing total and firm pumping
capacity, the required total and firm pumping capacity based on the pumping capacity criterion,
and the difference between the two.
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Chapter 5
Existing Water System Evaluation

Table 5-3 indicates that all pump stations, except Oakville Pump Station, have a surplus in total
and firm pumping capacity for existing demands. Oakville Pump Station has a firm pumping
capacity deficit of 36 gpm. It is recommended that additional firm pumping capacity be added at
the Oakville Pump Station to address the deficiency.

Currently all existing pump stations have on-site backup power generators, except Trevarno Pump
Station. Because Trevarno Pump Station is a facility that provides water from a supply turnout,
the City may want to consider backup power for this facility. However, it is recognized that the
Trevarno Pump Station is rarely used, so no formal recommendation has been included in this
Water Master Plan.

5.3.2 Storage Capacity Evaluation

The primary advantages that storage provides for the water system are to provide: (1) operational
storage to balance differences in demands and supplies; (2) emergency storage in case of supply
failure; and (3) water to fight fires. As described in Chapter 4, the City’s water storage capacity
requirement is to provide an operational storage component equal to 25 percent of a maximum day
demand, an emergency storage component equal to 50 percent of a maximum day demand (the
required volume depends on the pressure zone), and a fire flow storage component equal to the
highest fire flow and duration recommended in a particular pressure zone based on land uses within
the pressure zone.

Table 5-4 compares the City’s available water storage capacity with the required storage capacity by
pressure zone. EXisting storage capacities reported in the table are based on nominal storage
capacities calculated from tank geometry.

For the Zone 1 Water Service Area, the comparison between the City’s available and required storage
capacities indicates that there is a surplus of 1.15 MG.

Since the Zone 2 and 3 Water Service Areas are hydraulically connected through PRVSs, the City
requested that the use of combined storage for both water service area zones be investigated to
determine its feasibility and the potential to reduce capital costs for needed improvements. In the
analysis summarized in Appendix B, the following storage criteria and improvements for the
Zone 2 and 3 Water Service Areas were recommended:

e The Dalton Tank (located in the Zone 2 Water Service Area) shall be sized to contain
operational and emergency storage for pressure zones within the Zone 2 Water
Service Area, but not be sized to contain fire storage for pressure zones within the
Zone 2 Water Service Area.

e The Altamont Tanks (located in the Zone 3 Water Service Area) shall be sized to
contain operational and emergency storage for pressure zones within the Zone 3

e Water Service Area, and fire flow storage for a single fire within the Zone 2 and 3
Water Service Areas.
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e Based on existing demand conditions and the above criteria, there is an existing
storage deficit in the Zone 2 Water Service Area Dalton Tank of 0.39 MG. However,
it is recommended that the existing 2.0 MG Dalton Tank be replaced with a new
3.41 MG storage facility, with the recommended sizing based on the additional
capacity required based on the analysis of buildout demands (see Chapter 6 for
additional discussion).

e Itisimportant to note that there are some differences in the storage criteria for
existing conditions versus that included in the 2004 Master Plan. For operational
volume, this Water Master Plan reduces the 2004 Master Plan criteria from 50 percent
of maximum day demand to 25 percent of maximum day demand as previously
discussed in Chapter 4. For emergency storage, the 2004 Master Plan had the
emergency storage for both the Zone 2 and 3 Water Service Areas located at the
Altamont Tanks. In this Water Master Plan the location of emergency storage resides
at the tanks within the respective water service areas zone. Doing so reduces the
storage volume at the Altamont Tank site (which is built out and where it would be
expensive to construct additional improvements) and shifts the storage improvements
to the Dalton Tank site (which is an aging facility already requiring replacement and
thus more economical). For fire volume, both master plans assume storage at
Altamont only and for a single fire flow event within the Zone 2 or 3 Water Service
Areas. These differences in criteria, and the reduction in maximum day demand
estimates from that in the 2004 Master Plan, result in a total storage volume reduction
from 14.2 MG in the 2004 Master Plan to 11 MG in this Water Master Plan for
existing conditions.

e Itis also important to note that since fire storage for the Zone 2 Water Service Area
will be located at the Altamont Tanks, sufficient connection between the Zone 2 and
3 Water Service Areas must be maintained to allow fire flows to be transmitted from
the Altamont tanks to the Zone 2 Water Service Area. For this reason, the PRVs that
connect the Zone 2 and 3 Water Service Areas should remain operational at all times.
These PRVs include Vasco/Scenic, Trevarno, Las Positas/Bennett and Leisure, which
all directly serve the Zone 2 Water Service Area. Additionally, PRVs upstream from
these four PRVs, which serve pressure zones that supply these four PRVs should also
remain operational at all times. These include Southfront/Lawrence, Las
Positas/Lawrence, Las Positas/Vasco, Patterson/Vasco, Daphne/Vasco, Emily/VVasco
and East/Research.
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5.3.3 Pressure Regulating Station Capacity Evaluation

The existing pressure regulating stations in the City’s water system were evaluated to assess their
ability to reliably supply the existing water service area. This is a nominal analysis that evaluates
PRV capacity by pressure zone, comparing the total nominal PRV supply capacity to the demands
for each pressure zone.

Consistent with Chapter 4, the PRVs feeding pressure zones within the Zone 1 and 3 Water Service
Areas must have capacity to meet peak hour demand and maximum day demand plus fire flow
because all flow (regardless of source) must go through the PRVs to feed the respective pressure
zone. For Pressure Zone 670 in the Zone 2 Water Service Area, depending on the operational
configuration, the peak hour demand can normally be supplied from a combination of sources
within the pressure zone (i.e., not flowing through PRVs) and from outside the pressure zone (i.e.,
flowing through PRVSs). However, for conservative purposes, this analysis assumes Pressure
Zone 670 is being fed from sources outside the pressure zone. Therefore, PRVs feeding the Zone 2
Water Service Area must also meet peak hour demand and maximum day demand plus fire flow.
The analysis of all pressure regulating station capacities also assumes pressure zones are not
supplied by any turnouts.

Table 5-5 compares existing available pressure regulating station capacity with that required per
the above criteria. The table shows that all of these pressure zones have sufficient pressure
regulating station capacity to meet the required flows.

For pressure zones which are supplied by more than one regulating station, the capacity
requirement for the pressure zone was also compared to the valve capacity of each regulating
station supplying the pressure zone to determine if each regulating station could supply the
pressure zone on its own. Each regulating station does have sufficient valve capacity to meet the
valve capacity requirement on its own, except for the following regulating stations:

e The Golf Course regulating station has a valve capacity of 3,900 gpm, which cannot
meet the valve capacity requirement of 4,061 gpm for Pressure Zone 605. Therefore,
it is recommended that the Freisman regulating station remain operational.

e The Leisure regulating station has a valve capacity of 3,900 gpm, which cannot meet
the valve capacity requirement of 7,214 gpm for Pressure Zone 670. Therefore, it is
recommended that at least one of the other three regulating stations that supply
Pressure Zone 670 remain operational.

e Each of the five regulating stations supplying Pressure Zone 725 North has a valve
capacity of 8,720 gpm, which cannot meet the valve capacity requirement of
9,142 pm for Pressure Zones 725 North and 670. Therefore, it is recommended that at
least two of these five valves remain operational.

e The Welch/Vasco regulating station has a valve capacity of 3,900 gpm, which cannot meet
the valve capacity requirement of 5,511 gpm for Pressure Zone 725 South. Therefore, it is
recommended that the Charlotte/\Vasco regulating station remain operational.

In addition, the flows through the PRVs under existing peak hour demand and maximum day
demand plus fire flow scenarios in the hydraulic model were compared to valve capacities to
confirm that the flows were lower than the valve capacities. This is true in all cases, indicating that
the existing valves are adequately sized to accommodate the existing demand conditions.
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Chapter 5
Existing Water System Evaluation

5.4 EXISTING WATER SYSTEM PERFORMANCE EVALUATION

This section discusses the hydraulic performance evaluation of the existing water distribution
system. The following evaluations were performed to assess distribution system performance
under existing water demand conditions:

e Peak Hour Demand Scenario: This scenario evaluates the potential for low customer
service pressures in the system during a peak hour demand condition.

e Maximum Day Scenario: This scenario evaluates the potential for high customer
service pressures in the system during a maximum day demand condition.

e Fire Operations — Maximum Day plus Fire Flow Scenario: This scenario evaluates
fire flow availability in the system under a maximum day demand condition.

These three scenarios used the hydraulic model developed for this Water Master Plan to evaluate
the existing water system performance. The existing water system is expected to deliver flow
within the acceptable pressure, velocity and head loss ranges as identified in the planning and
design criteria presented in Chapter 4.

The purpose of the existing water system performance evaluation is to identify necessary
improvements to support the City’s existing water demands while meeting the City’s
recommended water system planning and design criteria.

The City operates its water distribution system in a variety of ways to achieve different goals at
different times. The system was evaluated using operational alternatives, which represent the
primary system operational configurations that the City employs. Table 5-6 summarizes the
facilities that are adjusted when changing between the operational alternatives.

For the Zone 1 Water Service Area, the variation involves the Zone 7 Turnout 5 and the Kitty
Hawk PRV. When Zone 7 Turnout 5 is open, the hydraulic grade line from the turnout can be high
enough to feed portions of the Zone 1 Water Service Area directly from the turnout. As a result,
this leads to a decrease in supply from the Doolan Tank (in conjunction with Airway Pump Station
and Zone 7 Turnout 9). In order to encourage more turnover of the water stored in the Doolan
Tank, Turnout 5 is sometimes closed. However, this can cause an increase in flows from Pressure
Zone 664 to Pressure Zone 638 via the Kitty Hawk PRV, which can result in lower pressures in
Pressure Zone 664. To prevent this concern, the Kitty Hawk PRV is sometimes closed, which
forces Pressure Zone 638 to be fed from Pressure Zone 719 via the Doolan PRV.
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Table 5-6. Summary of Operational Alternatives

Zone 1 Water Alternative 2 —  Alternative 3 —
Service Area Alternative 1 — Kitty Hawk TO 5 and Kitty
Facility® TO 5 Impact PRV Impact Hawk Impact
Zone 7 — Turnout 5 Open Closed Open Closed
PRV — Kitty Hawk Closed Closed Operational Operational

Zone 2 & 3 Water Alternative 3 — Alternative 4 —

Service Area Alternative 1 —  Alternative 2—  Vasco Bypass  Hall / Charlotte
Facility® Central Impact  Lassen Impact Impact Impact
Herman Crossing Open Open Open Open Open
Central Crossing Closed Open Closed Closed Closed
Lassen Crossing Closed Closed Open Closed Closed
PRV — Scenic/ Vasco Closed Operational Operational Operational Closed
N. Vasco Pump Closed Closed Closed Open Closed
Station Bypass
Isolation — Hall Closed Closed Closed Closed Open
Isolation — Charlotte Closed Closed Closed Closed Open
@ For all alternatives: Zone 7 Turnout 11 is assumed to be closed. Zone 7 Turnout 9 is assumed to be opened and supplying
Airway Pump Station. Airway Pump Station and Doolan Tank are operational.
®  For all alternatives: Zone 7 Turnout 1 and Turnout 8 are assumed to be closed. Zone 7 Turnout 6 and Turnout 10 are assumed to
be opened and feeding their respective pump stations. Trevarno Pump Station is not operational. North Vasco PS Low and High,
Altamont Pump Station, and Oakville Pump Station are operational. Dalton Tank and Altamont Tanks are operational.

For the Zone 2 and 3 Water Service Areas, the analysis assumes the two zones are hydraulically
connected (i.e., all PRVs operational except Scenic/VVasco which varies based on the alternative).
The variation between the Base Alternative and Alternatives 1 and 2 primarily involves the
separation of the Zone 2 Water Service Area by Interstate 580 into a north portion and a south
portion. There are three crossings that join the north and south portions, consisting of the Herman
Crossing, the Central Crossing and the Lassen Crossing. The City frequently closes one or more
of these crossings to limit flow between the north and south to encourage turnover of the water
stored in the Dalton Tank. When flow is limited between the two portions, the south portion is
primarily supplied by PRVs from upper pressure zones and partially from Zone 7 Turnout 1 and
Turnout 8 if open (for the purposes of this analysis they are conservatively assumed to be closed).
The north portion is supplied by the Dalton Tank (in conjunction with VVasco Pump Station Low
and Zone 7 Turnout 6) and the Scenic/Vasco PRV (depending on its operational status). The base
option is an operational arrangement that allows the most turnover at Dalton Tank as only the
Herman Crossing is open and the Scenic/Vasco PRV is closed. This limits the amount of flow
from the Zone 3 Water Service Area into the northern part of the Zone 2 Water Service Area.
Alternatives 1 and 2 are operational arrangements that allow less turnover at Dalton Tank as two
crossings are opened and the Scenic/Vasco PRV is operational. This increases the amount of flow
from the Zone 3 Water Service Area into the northern part of the Zone 2 Water Service Area.

The Alternative 3 variation involves the bypass at Vasco Pump Station. When this bypass is
opened, flow from Zone 7 Turnout 6 can be fed directly into the Zone 2 Water Service Area rather
than via the Vasco Pump Station Low.
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The Alternative 4 operational variation involves Pressure Zone 725 in the Zone 3 Water Service
Area. The City isolates the portion of Pressure Zone 725 south of East Avenue by closing valves
on Charlotte Way and Hall Circle. This helps to prevent lower pressures in the portion of Pressure
Zone 725 south of East Avenue.

5.4.1 Peak Hour Demand Scenario

5.4.1.1 Evaluation Overview

A steady-state hydraulic analysis was conducted using the hydraulic model to evaluate system
performance under an existing peak hour demand condition for each of the alternatives listed in
Table 5-6. As shown in Table 5-1, the peak hour demand for the existing water service area was
calculated to be 15,203 gpm (21.89 mgd). This analysis assumed that storage reservoirs are
75 percent full for conservative purposes. As a result, although the pump stations and corresponding
supply turnouts are operational in the model, they are not flowing under this static condition due to
the reservoir fill level.

As described in Chapter 4, during a peak hour demand scenario, a minimum pressure of 35 psi must
be maintained at service connections throughout the entire water system. In addition, for pipelines,
it is recommended that maximum velocities should not exceed 5 ft/s in transmission pipelines
(greater than 12-inch diameter) or 8 ft/s in distribution pipelines (less than or equal to 12-inch
diameter) during normal demand conditions, to help minimize energy (pumping) costs and excessive
head loss due to undersized pipelines.

5.4.1.2 Evaluation Results

Results of the existing system peak hour analyses for the City’s Zone 1 Water Service Area for
each operational alternative are shown on Figures 5-1A through 5-4A. Results of the existing
system peak hour analyses for the City’s Zone 2 and 3 Water Service Areas for each operational
alternative are shown on Figures 5-1B through 5-5B.

Results from the peak hour demand simulations indicate that the existing water system could
adequately meet the City’s minimum pressure criterion of 35 psi at all customer services, except
for the locations in the Zone 2 and 3 Water Service Areas shown in red on Figures 5-1B through
5-5B. The areas that do not meet the pressure criterion vary somewhat between the different
operational alternatives. The figures also show the pipelines in the system that do not meet the
velocity criteria. The areas that do not meet the velocity criteria vary between the different
operational alternatives. Although there are smaller areas that do not meet the velocity criteria, the
major areas include:

e The two pipelines between the Altamont Tanks and Greenville Road,;
e The pipeline along Patterson Pass Road between Greenville Road and Vasco Road;

! Because there is no Operational Alternative 4 for the Zone 1 Water Service Area, there is no Figure 5-5A. There is
a Figure 5-5B to show results for Operational Alternative 4 for the Zone 2 and 3 Water Service Areas.
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e The pipeline along Greenville Road between Marathon Drive and
Las Positas Road; and

e The pipeline along Vasco Road between Patterson Pass Road and Daphne Drive.

The low pressures indicated near the VVasco Pump Station are in the pipelines upstream from the
Vasco Pump Station and do not need to be addressed.

In the Zone 3 Water Service Area, in the southern-most portion of Pressure Zone 800 east of Vasco
Road, low pressures occur beyond the extent of the Vineyard 875 Pressure Zone. These are slightly
more widespread when either the Lassen Crossing or the Central Crossing of Interstate 580 is open
and the Scenic/Vasco PRV is operational and transmitting flow, which increases the pipe friction
losses within Pressure Zone 800 and exacerbates the low pressures at the south end of VVasco Road.

In the Zone 2 Water Service Area on the north side of the Lassen Crossing, a small area of low
pressures occurs when both of the Interstate 580 crossings at Central and Lassen are closed, and
the PRV at Scenic/Vasco is closed, such as in the Base Operational Alternative and in Operational
Alternatives 3 and 4.

These two situations are related, as resolving the Zone 2 Water Service Area pressure issues by
increasing flow from the Zone 3 Water Service Area to the Zone 2 Water Service Area by opening
the Interstate 580 crossings, or making the PRV at Scenic/Vasco operational, exacerbates the
pressure issues in the southern portion of the Zone 3 Water Service Area. This occurs by the
increased flows from the Altamont Tanks and creates greater head loss in the distribution system
and lower pressures. The analysis determined that activating the high head pumps at the Vasco
Pump Station during high demand periods would reduce the extent of the area at the south end of
Vasco Road with low pressures. However, the results indicate that there will still be a small area
outside the 875 Vineyard Pressure Zone that does not meet the criteria, even with three high head
pumps at the Vasco Pump Station operating.

A summary of the areas with low pressures is provided below, along with recommended options
for mitigation:

e The low pressures on the north side of the Lassen Crossing occur because supply is
limited to the north portion of the Zone 2 Water Service Area.

— To allow supply under high demand conditions, it is recommended that the PRV
at Scenic/Vasco always be operational, but with a setting of approximately 45 psi
for the small valve and 40 psi for the larger valve. With this setting, the PRV will
provide supply only during peak hour demands, but not during other parts of high
demand days.

— Additionally, it is recommended that two of the three Interstate 580 crossings at
Lassen, Central and Herman should remain open, as is the case in Operational
Alternatives 1 and 2.
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e The low pressures at the south end of Vasco Road occur under high demand
conditions, and are more widespread when supply to the Zone 2 Water Service Area is
limited to the Altamont Tanks.

— Including controls at the high head pumps at the VVasco Pump Station that activate
pumps when pressures near the Vineyard Pump Station fall below 35 psi will
allow the pumps to help mitigate the low pressures. However, this will not
completely mitigate the low pressures.

— To completely mitigate the low pressures, it is recommended to install
approximately 5,500 feet of 16-inch diameter parallel pipeline along VVasco Road
between Patterson Pass Road and Emily Way. The recommended parallel
pipeline, in conjunction with the low pressure controls on the high head pumps at
the Vasco Pump Station, will mitigate the low pressure issues at the south end of
Vasco Road near the Vineyard Pump Station pressure zone. However, because the
areas that do not meet the criteria are small, it is recommended that these
mitigation projects be deferred until demand conditions approach
buildout demands.

Because pipeline velocity is a secondary criterion, no improvements for pipelines exceeding the
velocity criteria in the existing water system are recommended unless the primary criterion
(pressure) is not met. Therefore, no mitigation is recommended at this time based on the velocity
criteria alone. However, the alternative to install a parallel pipeline along Vasco Road between
Patterson Pass Road and Emily Way will resolve the high velocity issues that occur here.

Refer to Section 6.4.1.2 for a discussion of the usage of operational storage within the Zone 2
Water Service Area.

5.4.2 Maximum Day Demand Scenario

5.4.2.1 Evaluation Overview

A steady-state hydraulic analysis was conducted using the hydraulic model to evaluate system
performance under an existing maximum day demand condition for each of the alternatives listed in
Table 5-6. As shown in Table 5-1, the maximum day demand for the existing water service area was
calculated to be 7,926 gpm (11.4 mgd). This analysis assumed that storage reservoirs are 75 percent
full. In addition, in order to evaluate the system for high pressure, it was conservatively assumed that
one pump was operating at the Airway Pump Station, one low head pump was operating at the VVasco
Pump Station and one high head pump was operating at the Vasco Pump Station. No pumps were
set to operate at the Trevarno Pump Station, as this pump station is almost never operated. No pumps
were set to operate at the Altamont Pump Station, as SCADA shows that the Altamont Pump Station
and the Vasco High Pump Station do not operate at the same time.

As described in Chapter 4, the maximum desired pressure in the distribution system is 100 psi.
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5.4.2.2 Evaluation Results

Results of the existing system maximum day analyses for the Zone 1 Water Service Area for each
operational alternative are shown on Figures 5-6A through 5-9A.2 Results of the existing system
maximum day analyses for the Zone 2 and 3 Water Service Areas for each operational alternative
are shown on Figures 5-6B through 5-10B.

Results from the maximum day demand simulations indicate that the existing water system has
pressures that exceed 100 psi at some locations when pumps are operating. In the Zone 1 Water
Service Area, these pressures are as high as 137 psi at the outlet of the Airway Pump Station. In
the Zone 2 and 3 Water Service Areas, these pressures are as high as 111 psi in the area of the
Vasco Pump Station.

No recommendations are suggested for the distribution system based on the maximum criteria, as the
system is currently capable of handling pressures exceeding 100 psi in the areas where they occur.
However, it is recommended that the City investigate the developed properties in these areas to verify
that there are individual PRVs on the service laterals and consider having them installed where they
do not already exist. Per the Plumbing Code, new services with pressure greater than 80 psi require an
individual pressure regulating device. Therefore, for properties in these areas that are developed in the
future, it is recommended that the City require individual PRVs on the service laterals.

5.4.3 Fire Operations — Maximum Day Demand plus Fire Flow Scenario

5.4.3.1 Evaluation Overview

To evaluate the existing water system under the maximum day demand plus fire flow scenario,
H20Map Water’s “Available Fire Flow Analysis” tool was used to determine the available fire
flow at a minimum residual pressure of 20 psi and a maximum velocity constraint of 12 ft/s. For
the existing system fire flow analysis, key junctions that represent hydrant locations were
evaluated to determine the available flow that can be provided, in addition to meeting the
maximum day demand. The analysis assumed that storage reservoirs are 50 percent full, that no
pump stations are operating and that no flow is entering the system from the turnouts.

5.4.3.2 Evaluation Results

Figures 5-11A through 5-14A summarize the available fire flow at each tested hydrant location in
the Zone 1 Water Service Area while meeting the minimum residual pressure criterion of 20 psi
and/or a maximum pipeline velocity of 12 ft/s.® Figures 5-11B through 5-15B summarize the
available fire flow at each tested hydrant location in the Zone 2 and 3 Water Service Areas while
meeting the same criteria. The results presented are representative of the system capacity and do
not represent available flow from a specific hydrant. Typically, fire flows exceeding 1,500 gpm

2 Because there is no Operational Alternative 4 for the Zone 1 Water Service Area, there is no Figure 5-10A. There
is a Figure 5-10B to show results for Operational Alternative 4 for the Zone 2 and 3 Water Service Areas.

3 Because there is no Operational Alternative 4 for the Zone 1 Water Service Area, there is no Figure 5-15A. There
is a Figure 5-15B to show results for Operational Alternative 4 for the Zone 2 and 3 Water Service Areas.
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are met by multiple hydrants. Figures 5-16A and 5-16B show the available fire flow at each key
junction location for the base operational alternative.

For the fire flow analysis, available fire flows were reviewed, and improvements were identified
for: (1) areas with low fire flows, no planned re-development, and where cost-effective
improvements could be implemented; and (2) areas where upsizing or installing new pipelines
would add redundancy for fire flow or other needs.

West Yost conducted additional analysis in areas described above and the following projects are
recommended, which are displayed in Chapter 7 on Figure 7-1:

Zone 1 Water Service Area:

1. Asseen in Alternative 1, when Kitty Hawk PRV and Zone Turnout 5 are closed,
residual pressure issues under fire conditions exist in the southern portion of the zone.
Therefore, it is recommended that Kitty Hawk PRV be operational, but with a lower
setting so that it is available for high demand periods such as fire flow conditions.
The current setting of 90 psi could be lowered to approximately 80 psi so that it will
remain closed during peak hour conditions, but will open for fire flow conditions. It is
recommended that the smaller PRV at Kitty Hawk be set at 80 psi and the larger PRV
be set at 75 psi.

2. In the northeast corner of the Zone 1 Water Service Area at the east end of Selby
Lane, the fire flow deficiency is a result of a fire flow demand of 3,500 gpm for an
area that has a land use code of Business and Commercial Park, but is actually a
public park area. As this pipeline has sufficient fire flow capacity for the adjacent
residential land uses with fire flow demands of 2,500 gpm, no improvement project
is recommended.

3. For the Base Operational Alternative, the hydrant near the intersection of Dovecote
Lane and Quarry Hill Avenue shows a fire flow deficiency resulting from a fire flow
demand of 3,500 gpm for an area that has a land use code of Business and
Commercial Park, but is actually a public park area. As this pipeline has sufficient
fire flow capacity for the adjacent residential land uses with fire flow demands of
2,500 gpm, no improvement project is recommended.

Zone 2 and 3 Water Service Areas:

1. Asseen in the Base Alternative vs. Alternatives 1 through 3, when the Scenic/Vasco
PRV is operational, the residual pressure issues under fire conditions just north and
south of the Lassen Crossing are significantly reduced. Since this Water Master Plan
already recommends that the Scenic/Vasco PRV remain operational at all times (refer
to Sections 5.3.2 and 5.4.1.2), only the below improvements are needed to address the
remaining issues in the subject area.

a. Replace approximately 500 feet of 6-inch diameter pipe with 8-inch diameter pipe
along Zinnia Court. (Project No. EX-CIP-P01).
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b. Replace approximately 650 feet of 6-inch diameter pipe with 12-inch diameter
pipe along Springtown Boulevard between Lassen Road and Bluebell Drive, and
along Bluebell Drive between Springtown Boulevard and Larkspur Drive.
(Project No. EX-CIP-P01).

c. Install a PRV at the south end of Lassen Road to allow supply from the south
portion to the north portion of Pressure Zone 670 under high demand conditions,
such as fire flow demands. The PRV should be set at approximately 45 psi, with
an assumed elevation of 533 feet (Project No. EX-CIP-V02). This project is
required only if the City chooses to continue closing the Interstate 580 crossing at
Lassen, as this project serves as a bypass of the closed crossing under high
demand conditions.

d. Install a PRV at Turnout 1 to allow supply to enter directly into Pressure
Zone 670 via gravity under high demand conditions, such as fire flow, enabling
the system to meet fire flow demands west of the Trevarno Pump Station. The
PRV should be set to approximately 45 psi (Project No. EX-CIP-V03). This
project is required only if the City chooses to keep the Trevarno Pump Station
bypass line closed.

e. Replace approximately 50 feet of 6-inch diameter pipe with 12-inch diameter pipe
at the intersection of Contractors Place and Mines Road.
(Project No. EX-CIP-PQ7).

f. Replace approximately 310 feet of 8-inch diameter pipe with 12-inch diameter
pipe on Technology Drive east of North Mines Road (Project No. EX-CIP-PQ7).

g. Replace approximately 170 feet of 8-inch diameter pipe with 12-inch diameter
pipe near the intersection of Trevarno Road and Contractors Place.
(Project No. EX-CIP-PQ7).

h. Replace approximately 600 feet of 12-inch diameter pipe with 18-inch diameter pipe
along Preston Avenue east of McGraw Avenue. (Project No. EX-CIP-P04).

i. On Southfront Road, approximately 700 feet east of Bennet Road, hydrant
4G1WFH-504 is shown to be connected to an 8-inch diameter pipeline, which
does not have sufficient capacity to meet the fire flow demand of 3,500 gpm.
Nearby hydrants along Southfront Road are shown to be connected to a 12-inch
diameter pipeline parallel to the 8-inch diameter pipeline that does have sufficient
capacity to meet the fire flow demands. The City can rely on nearby hydrants for
fire flow supply in this area, or hydrant 4G1WFH-504 can be reconnected to the
12-inch diameter pipeline.

2. Replace approximately 300 feet of 12-inch diameter pipe with 16-inch diameter pipe
along Southfront Road extending from Commerce Way to the west. At the west end
of the new 16-inch diameter pipe install a PRV station approximately 300 feet west of
the intersection of Southfront Road and Commerce Way to supply Pressure Zone 670
from Pressure Zone 744. There is currently no connection at this location between
Pressure Zones 670 and 744. (Project No. EX-CIP-VO01).
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3.

10.

11.

12.

Replace approximately 1,600 feet of 8-inch diameter pipe with 12-inch diameter pipe
along Preston Avenue from the western part of Southfront Road to the eastern part of
Southfront Road, and along the eastern part of Southfront Road between Preston
Avenue and Waxlax Way. (Project No. EX-CIP-P02).

Install approximately 4,400 feet of 12-inch diameter pipe. A portion is to install
approximately 700 feet of new 12-inch diameter pipeline along Preston Avenue from
Turnout 8 west to the intersection of Franklin Lane and Preston Avenue. A second
portion is to install approximately 900 feet of new 12-inch diameter pipeline along
Franklin Lane from Preston Avenue to Southfront Road. A third portion is to replace
approximately 400 feet of 8-inch diameter pipe with 12-inch diameter pipe from the
intersection of Southfront Road and Franklin Lane to approximately 400 feet to the east
along Southfront Road. A fourth portion is to install approximately 2,300 feet of new
12-inch diameter pipeline parallel to the existing 8-inch diameter pipeline from the
intersection of Southfront Road and Franklin Lane to approximately 2,300 feet to the
west, connecting to the existing 12-inch diameter pipeline. (Project No. EX-CIP-P03).

Replace approximately 2,500 feet of 12-inch diameter pipe with 18-inch diameter
pipe along Las Positas Road from the Las Positas/Bennet PRV Station near Bennet
Drive to Capitol Street. (Project No. EX-CIP-P05).

Replace approximately 2,800 feet of 12-inch diameter pipe with 18-inch diameter
pipe along Brisa Street from the PRV station near VVasco Road to the last hydrant on
the west end of Brisa Street, west of La Ribera Street. (Project No. EX-CIP-P06).

Replace approximately 350 feet of 6-inch diameter pipe with 8-inch diameter pipe
along Juliet Court from Kathy Way to the hydrant on Juliet Court.
(Project No. EX-CIP-P08).

Replace approximately 400 feet of 6-inch diameter pipe with 8-inch diameter pipe
along Kathy Court from Kathy Way to the hydrant on Kathy Way.
(Project No. EX-CIP-P08).

Replace approximately 250 feet of 8-inch diameter pipe with 12-inch diameter pipe
along Graham Court from South Vasco Road to the hydrant on Graham Court.
(Project No. EX-CIP-P09).

The fire flow deficiencies identified on Calistoga Court, Oakville Lane, Yountville
Court were for hydrants that were shown in the City GIS to be connected to the
Oakville Pressure zone. Subsequent field investigations by City staff revealed that
these hydrants are actually connected to pipelines in Pressure Zone 800, as they
should be. Therefore, no improvement projects are recommended. The hydraulic
model should be updated after the City updates the GIS.

The fire flow deficiency identified on Kisa Court was minor; therefore, no
improvement project is recommended.

The fire flow deficiency identified on Research Drive was minor; therefore, no
improvement project is recommended.
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13. The fire flow deficiency identified on Jayhawk Lane is due to the 3,500 gpm fire flow
demand of the adjacent school. However, since the area near the end of Jayhawk Lane is
an athletic field, and the pipeline has sufficient capacity to meet the fire flow demands of
the residential parcels along Jayhawk Lane, no improvement project is recommended.

These projects were included in the City’s near-term CIP, which is discussed in Chapter 7.

5.5 SUMMARY OF FINDINGS AND RECOMMENDED IMPROVEMENTS FOR THE EXISTING
WATER SYSTEM

Findings from the evaluation of the existing water distribution system and the recommended
improvements needed to eliminate deficiencies are summarized below. These recommendations
are included in the recommended capital improvement program described in Chapter 7 (see
Table 7-1 and Figure 7-1).

5.5.1 Pumping Capacity

e It is recommended that the firm pumping capacity of the Oakville Pump Station be
increased from 140 gpm to 176 gpm. (Project No. EX-CIP-U01).

e The City has indicated that some of the existing pumps may not be operating at their
nominal capacity. It is recommended that a further investigation be performed to
evaluate pump performance under a range of operating conditions to determine if the
actual capacity differs from the nominal capacity. The range of operating conditions
should include varying reservoir levels, varying upstream pressures in the Zone 7
system and different demand conditions. Pump performance can be evaluated by
analyzing available SCADA information (Project No. EX-CIP-U02).

5.5.2 Storage Capacity

e There is an existing storage deficit of 0.39 MG at the Dalton Tank. Based on the
analysis of the buildout demands (deficit of 1.41 MG), it is recommended that the
2.0 MG tank be replaced with a 3.41 MG tank (see Chapter 6 for additional
discussion). It is recommended that the new tank be equipped with a mixer and
provisions for future chlorine addition to address water quality issues.

(Project No. EX-CIP-TO01).

5.5.3 Pressure Reducing Stations

e Install a PRV station approximately 300 feet west of the intersection of
Southfront Road and Commerce Way to supply Pressure Zone 670 from Pressure
Zone 744. (Project No. EX-CIP-VO01).

e Install a PRV station at the south end of Lassen Road to supply the north portion of
the Pressure Zone 670 from the south portion of the Pressure Zone 670 with a setting
of 45 psi if the new PRV station is at an elevation of approximately 533 feet. This
project is required only if the City chooses to continue closing the Interstate 580
crossing at Lassen, as this project serves as a bypass of the closed crossing under high
demand conditions. (Project No. EX-CIP-V02).
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Install a PRV at Turnout 1 to allow supply to enter Pressure Zone 670 via gravity
under high demand conditions, such as fire flow. The PRV should be set to
approximately 45 psi. This project is required only if the City chooses to keep the
Trevarno Pump Station bypass line closed. (Project No. EX-CIP-V03).

5.5.4 Pipelines

The following pipeline improvements are recommended to address existing system fire flow needs:

Replace approximately 300 feet of 12-inch diameter pipe with 16-inch diameter pipe
along Southfront Road extending from Commerce Way to the west (included in
Project No. EX-CIP-VV01).

Replace approximately 500 feet of 6-inch diameter pipe with 8-inch diameter pipe
along Zinnia Court. (Project No. EX-CIP-P01).

Replace approximately 650 feet of 6-inch diameter pipe with 16-inch diameter pipe
along Springtown Boulevard between Lassen Road and Bluebell Drive, and along
Bluebell Drive between Springtown Boulevard and Larkspur Drive.

(Project No. EX-CIP-P0O1).

Replace approximately 1,600 feet of 8-inch diameter pipe with 12-inch diameter pipe
along Preston Avenue from the western part of Southfront Road to the eastern part of
Southfront Road, and along the eastern part of Southfront Road between Preston
Avenue and Waxlax Way. (Project No. EX-CIP-P02).

Install approximately 4,400 feet of 12-inch diameter pipe. A portion is to install
approximately 700 feet of new 12-inch diameter pipeline along Preston Avenue from
Turnout 8 west to the intersection of Franklin Lane and Preston Avenue. A second
portion is to install approximately 900 feet of new 12-inch diameter pipeline along
Franklin Lane from Preston Avenue to Southfront Road. A third portion is to replace
approximately 400 feet of 8-inch diameter pipe with 12-inch diameter pipe from the
intersection of Southfront Road and Franklin Lane to approximately 400 feet to the east
along Southfront Road. A fourth portion is to install approximately 2,300 feet of new
12-inch diameter pipeline parallel to the existing 8-inch diameter pipeline from the
intersection of Southfront Road and Franklin Lane to approximately 2,300 feet to the
west, connecting to the existing 12-inch diameter pipeline. (Project No. EX-CIP-P03).

Replace approximately 600 feet of 12-inch diameter pipe with 18-inch diameter pipe
along Preston Avenue east of McGraw Avenue. (Project No. EX-CIP-P04).

Replace approximately 2,500 feet of 12-inch diameter pipe with 18-inch diameter
pipe along Las Positas Road from the Las Positas/Bennet PRV Station near Bennet
Drive to Capitol Street. (Project No. EX-CIP-P05).

Replace approximately 2,800 feet of 12-inch diameter pipe with 18-inch diameter
pipe along Brisa Street from the PRV station near VVasco Road to the last hydrant on
the west end of Brisa Street, west of La Ribera Street. (Project No. EX-CIP-P06).

Replace approximately 50 feet of 6-inch diameter pipe with 12-inch diameter pipe at
the intersection of Contractors Place and Mines Road. (Project No. EX-CIP-P07).
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Replace approximately 170 feet of 8-inch diameter pipe with 12-inch diameter pipe
near the intersection of Trevarno Road and Contractors Place. (Project No.
EX-CIP-P07).

Replace approximately 310 feet of 8-inch diameter pipe with 12-inch diameter pipe
on Technology Drive east of North Mines Road. (Project No. EX-CIP-PQ7).

Replace approximately 350 feet of 6-inch diameter pipe with 8-inch diameter pipe
along Juliet Court from Kathy Way to the hydrant on Juliet Court. (Project No.
EX-CIP-P08).

Replace approximately 400 feet of 6-inch diameter pipe with 8-inch diameter pipe
along Kathy Court from Kathy Way to the hydrant on Kathy Way. (Project No.
EX CIP-P08).

Replace approximately 250 feet of 8-inch diameter pipe with 12-inch diameter pipe
along Graham Court from South Vasco Road to the hydrant on Graham Court.
(Project No. EX-CIP-P09).

5.6 FINDINGS AND RECOMMENDED OPERATIONAL IMPROVEMENTS FOR THE EXISTING
WATER SYSTEM

The following operational improvements are recommended for the existing water system:

The City’s practice of closing the Zone 7 Turnout 5 to induce more turnover in the
Doolan Tank does not prevent the system from meeting the demand and the
performance criteria and can be continued as long as the Kitty Hawk PRV
remains operational.

The City’s practice of closing the Kitty Hawk PRV to boost pressures in Pressure
Zone 664 does prevent the system from meeting the criteria for fire flow when Zone 7
Turnout 5 is also closed. It is recommended that the Kitty Hawk PRV be available
with a setting of approximately 80 psi. With this setting, the Kitty Hawk PRV should
supply water to the lower pressure zone only during fire flow events.

For the Zone 1 Water Service Area, it is recommended that the City use Operational
Alternatives 2 or 3, which entail keeping the Kitty Hawk PRV operational and
available, and opening or closing Zone 7 Turnout 5 as desired.

The City’s practice of closing the PRV at Scenic/VVasco to induce more turnover in
the Dalton Tank can prevent the system from meeting the performance criteria under
periods of high demand. It is recommended that the PRV at Scenic/Vasco always be
available with a setting of approximately 45 psi. With this setting, the PRV should
supply water to the lower pressure zone only during periods of high demand, which

The City’s practice of opening the bypass at the VVasco Pump Station appears to have
no effect on system operation under the operational alternatives analyzed. In the peak
hour and fire flow analyses, the hydraulic grade in the Zone 7 transmission system
under Normal Supply conditions as listed in Table 5-2 is lower than the hydraulic
grade in the City’s 670 Pressure Zone.
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The City’s practice of closing the Central and the Lassen Crossings of Interstate 580
to increase turnover in the Dalton Tank can prevent the system from meeting the
performance criteria on the north side of Interstate 580 in the Zone 2 Water Service
Area. However, the practice can be continued if a PRV station is installed at the south
end of Lassen Road, as mentioned above.

The City’s practice of closing isolation valves at Hall and Charlotte is intended to
assist in maintaining higher pressures below East Avenue in the 725 Pressure

Zone during high demand conditions. The analysis showed that under peak hour
demand conditions, the pressures in the adjacent portion of the 800 Pressure

Zone that supplies the 725 Pressure Zone do not meet the performance criteria and
are not resolved by closing the isolation valves at Hall and Charlotte. However,
closing these valves is not detrimental to system performance, and can be
continued. This allows the City to create a sub zone south of East Avenue and west
of Vasco Road in which the City can adjust pressures by changing the settings of
the PRVSs supplying this area.

Note that fire storage for the Zone 2 Water Service Area is located at the Altamont
tanks. Therefore, it is recommended that all PRVs that connect to the Zone 2 Water
Service Area be operational at all times. This includes the Trevarno, Vasco/Scenic,
Las Positas/Bennet and Leisure PRVs. The current settings are sufficient, except for
Vasco/Scenic, which should be set at approximately 45 psi.

As has been mentioned previously, this Water Master Plan analysis assumed the
Zone 2 and 3 Water Service Areas are hydraulically connected. When the Zone 2
Water Service Area is not being supplied by either the Vasco Low Pump Station, or
directly from turnouts, it can be supplied through turnouts by the Zone 3 Water
Service Area. This results in energy loss through the PRVs, and can negatively affect
water quality by reducing turnover in the Dalton Tank. The City should consider a
follow-up study that analyzes the feasibility of operating the two water service area
zones independently for normal operations, while still maintaining connections for
fire flow conditions. The study could evaluate energy savings and water quality issues
and could evaluate the costs associated with enabling the Zone 2 Water Service Area
to reliably supply peak hour demands without depending on supply from the Zone 3
Water Service Area PRVS.

For the Zone 2 and 3 Water Service Areas, if Project EX-CIP-V02 is constructed,
Operational Alternatives 1, 2 and 3 are all acceptable.

As the pressures in the Zone 7 system can vary, depending on how the Zone 7 system
us operated, it is recommended that the City investigate the need for PRVs at all
turnouts to protect the system (pumps, pipes, reservoirs) from abnormally high
pressures from Zone 7.
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CHAPTER 6
Buildout Water System Evaluation LNERM@)RE

This chapter presents the evaluation of the City’s buildout water distribution system and its ability
to meet the City’s recommended planning and design criteria under buildout water demand
conditions. West Yost conducted this evaluation using an updated hydraulic model that
incorporated improvements to eliminate deficiencies identified in the existing water sy