
CITY OF LIVERMORE

Water Master Plan 
FINAL REPORT

DECEMBER 2017



(THIS PAGE LEFT BLANK INTENTIONALLY) 

 

 

 

 

 

 

 





 
W E S T  Y O S T  A S S O C I A T E S 

 

 

 

Arizona 

4505 E Chandler Boulevard, Suite 230 
Phoenix, AZ 85048 
(602) 337-6110 

Carlsbad 

2173 Salk Avenue, Suite 250  
Carlsbad, CA 92008 
(760) 795-0365 

Davis 

2020 Research Park Drive, Suite 100 
Davis, CA 95618 
(530) 756-5905 

Eugene 

1650 W 11th Ave. Suite 1-A 
Eugene, OR 97402 
(541) 431-1280 

Irvine 

6 Venture, Suite 290 
Irvine, CA 92618 
(949) 517-9060 

Pleasanton 

6800 Koll Center Parkway, Suite 150 
Pleasanton, CA 94566 
(925) 426-2580 

Portland 

4949 Meadows Road, Suite 125  
Lake Oswego, OR 97035 
(503) 451-4500 

Sacramento 

2725 Riverside Boulevard, Suite 5 
Sacramento, CA 95818 
(916) 504-4915 

Santa Rosa 

2235 Mercury Way, Suite 105 
Santa Rosa, CA 95407 
(707) 543-8506 

Sunnyvale 

1250 Oakmead Parkway, Suite 210 
Sunnyvale, CA 94085 
(408) 451-8453 

Walnut Creek 

1777 Botelho Drive, Suite 240 
Walnut Creek, CA 94596 
(925) 949-5800 



 
Table of Contents  

 

 i City of Livermore 
December 2017  Water Master Plan 
w\ c\ 438\ 12-15-05\ wp\ mp\ 051016_TOC 

Executive Summary 

ES.1 Overview and Need for Water Master Plan Update ................................................................ ES-1 
ES.2 Water Master Plan Goals and Objectives ................................................................................ ES-1 
ES.3 Existing and Projected Potable Water Demands..................................................................... ES-2 
ES.4 Review and Confirmation of Planning and Design Criteria ..................................................... ES-3 
ES.5 Hydraulic Model Update and Validation .................................................................................. ES-4 
ES.6 Recommended Water System Improvements ......................................................................... ES-5 

ES.6.1 Existing Water System Needs ........................................................................................ ES-5 
ES.6.2 Buildout Water System Needs ....................................................................................... ES-7 
ES.6.3 Water System Evaluation for the Isabel Neighborhood Plan ......................................... ES-8 

ES.7 Opinion of Probable Project Costs .......................................................................................... ES-8 
ES.8 Considerations for Next Water Master Plan Update ............................................................... ES-9 

Chapter 1. Introduction 

1.1 Overview and Need for Water Master Plan ................................................................................... 1-1 
1.2 Water System Master Plan Objectives and Tasks ........................................................................ 1-1 
1.3 Authorization .................................................................................................................................. 1-2 
1.4 Report Organization ...................................................................................................................... 1-2 
1.5 Related Plans and Reports ............................................................................................................ 1-3 

1.5.1 2004 Water Master Plan ...................................................................................................... 1-3 
1.5.2 2015 Urban Water Management Plan ................................................................................. 1-4 
1.5.3 Sewer Master Plan Update .................................................................................................. 1-5 

Chapter 2. Water Service Area and Water System Facilities 

2.1 Water Service Area ....................................................................................................................... 2-1 
2.1.1 Water Service Area Description ........................................................................................... 2-1 
2.1.2 Existing Number of Services ................................................................................................ 2-1 
2.1.3 Water Service Area Population ............................................................................................ 2-2 
2.1.4 Water Service Area Land Use ............................................................................................. 2-3 

2.2 Potable Water System ................................................................................................................... 2-3 
2.2.1 Potable Water Supply .......................................................................................................... 2-3 
2.2.2 Potable Water Facilities ....................................................................................................... 2-5 

2.2.2.1 Potable Water Turnouts ............................................................................................. 2-5 
2.2.2.2 Emergency Water Supply Interties ............................................................................. 2-8 
2.2.2.3 Potable Water Pressure Zones .................................................................................. 2-8 
2.2.2.4 Potable Water Storage Reservoirs ........................................................................... 2-10 
2.2.2.5 Potable Water Pump Stations .................................................................................. 2-10 
2.2.2.6 Pressure Regulating Valves ..................................................................................... 2-10 
2.2.2.7 Potable Water Distribution Pipelines ........................................................................ 2-14 

2.3 Recycled Water System .............................................................................................................. 2-14 
2.3.1 Recycled Water Supply ...................................................................................................... 2-14 
2.3.2 Existing Recycled Water Facilities ..................................................................................... 2-15 
2.3.3 Future Recycled Water Facilities ....................................................................................... 2-15 

  



 
Table of Contents  

 

 ii City of Livermore 
December 2017  Water Master Plan 
w\ c\ 438\ 12-15-05\ wp\ mp\ 051016_TOC 

Chapter 3. Existing and Future Potable Water Demands 

3.1 Overview ........................................................................................................................................ 3-1 
3.2 Historical Water Production and Consumption .............................................................................. 3-1 

3.2.1 Historical Water Production ................................................................................................. 3-1 
3.2.2 Historical Water Consumption ............................................................................................. 3-2 
3.2.3 Historical Non-Revenue Water ............................................................................................ 3-3 
3.2.4 Historical Per Capita Water Demand ................................................................................... 3-3 

3.3 Compliance with the Water Conservation Act of 2009 (SBx7-7) ................................................... 3-4 
3.4 Water Demand Projections ............................................................................................................ 3-5 

3.4.1 Existing and Rebounded Water Demands for Currently Developed Parcels ...................... 3-6 
3.4.1.1 Historical Billing Data Processing ............................................................................... 3-6 
3.4.1.2 Demand Rebound ...................................................................................................... 3-6 
3.4.1.3 Existing Rebounded Demand Projections .................................................................. 3-7 

3.4.2 Projected Future Water Demands ....................................................................................... 3-9 
3.4.2.1 Development of Unit Water Demand Factors ............................................................ 3-9 
3.4.2.2 Reasonably Foreseeable Development Projects ....................................................... 3-9 
3.4.2.3 Vacant Parcels ......................................................................................................... 3-12 
3.4.2.4 Buildout Potable Water Demand Projections ........................................................... 3-14 

3.5 Adopted Peaking Factors ............................................................................................................ 3-14 

Chapter 4. Water System Planning and Design Criteria 

4.1 Need for Water System Planning and Design Criteria .................................................................. 4-1 
4.2 Operational Conditions .................................................................................................................. 4-3 

4.2.1 Maximum Day and Peak Hour Demand -- Normal Operation ............................................. 4-3 
4.2.2 Fire Flow Conditions ............................................................................................................ 4-3 

4.3 Pumping Capacity ......................................................................................................................... 4-4 
4.4 Reservoir Storage Capacity ........................................................................................................... 4-4 

4.4.1 Operational Storage Volume ................................................................................................ 4-4 
4.4.2 Fire Storage Volume ............................................................................................................ 4-5 
4.4.3 Emergency Storage Volume ................................................................................................ 4-5 
4.4.4 Storage Volume Criteria Comparison with Other Agencies ................................................. 4-6 

4.5 Transmission and Distribution Pipeline Sizing .............................................................................. 4-7 
4.5.1 General Definitions and Standards ...................................................................................... 4-7 
4.5.2 Pressure Criteria .................................................................................................................. 4-8 
4.5.3 Velocity Criteria .................................................................................................................... 4-8 
4.5.4 Head Loss Criteria ............................................................................................................... 4-9 

Chapter 5. Existing Water System Evaluation 

5.1 Existing Water Demands by Pressure Zone ................................................................................. 5-1 
5.2 Zone 7 Supply Pressures .............................................................................................................. 5-3 
5.3 Existing Water System Facility Capacity Evaluation ..................................................................... 5-4 

5.3.1 Pumping Capacity Evaluation .............................................................................................. 5-4 
5.3.2 Storage Capacity Evaluation ................................................................................................ 5-7 
5.3.3 Pressure Regulating Station Capacity Evaluation ............................................................. 5-10 

5.4 Existing Water System Performance Evaluation ......................................................................... 5-12 
5.4.1 Peak Hour Demand Scenario ............................................................................................ 5-14 





 
Table of Contents  

 

 iv City of Livermore 
December 2017  Water Master Plan 
w\ c\ 438\ 12-15-05\ wp\ mp\ 051016_TOC 

List of Tables 

Table ES-1. Water Master Plan Objectives ...................................................................................... ES-1 
Table ES-2. Projected Water Demand at Buildout ........................................................................... ES-3 
Table ES-3. Opinion of Probable Project Costs for Recommended Water System Capital 

Improvements by Project Type .................................................................................... ES-9 
Table 2-1. Summary of Existing City Water Service Connections by Customer Type ........................ 2-2 
Table 2-2. Historical Water Service Area Population (2000-2015) ..................................................... 2-2 
Table 2-3. Existing Land Use .............................................................................................................. 2-4 
Table 2-4. Potable Water Supply Turnouts ......................................................................................... 2-7 
Table 2-5. Potable Water Pressure Zones .......................................................................................... 2-9 
Table 2-6. Potable Water Storage Facilities ...................................................................................... 2-11 
Table 2-7. Potable Water Pump Stations .......................................................................................... 2-12 
Table 2-8. Pressure Reducing Valve Stations ................................................................................... 2-13 
Table 2-9. Potable Water Distribution Pipelines by Diameter and Pipe Material .............................. 2-14 
Table 2-10. Recycled Water Distribution Pipelines by Diameter and Pipe Material ......................... 2-15 
Table 3-1. Historical Water Production (2010-2015) ........................................................................... 3-2 
Table 3-2. Historical Metered Water Consumption by Customer Class .............................................. 3-3 
Table 3-3. Historical Per Capita Water Demand (2010-2015) ............................................................ 3-4 
Table 3-4. Total Existing and Rebounded Potable Water Demands by Land Use Category.............. 3-8 
Table 3-5. Unit Water Demand Factors Developed for the Water Master Plan ................................ 3-10 
Table 3-6. Potable Water Demand Projections for Reasonably Foreseeable Development  

Projects ............................................................................................................................ 3-11 
Table 3-7. Potable Water Demand Projections for Vacant Areas ..................................................... 3-13 
Table 3-8. Projected Water Demand at Buildout ............................................................................... 3-14 
Table 3-9. Historical Maximum Day Peaking Factors ....................................................................... 3-15 
Table 3-10. Adopted Peaking Factors ............................................................................................... 3-16 
Table 4-1. Summary of Recommended Water System Service and Performance Standards ........... 4-2 
Table 4-2. Comparison of Potable Water Storage Volume Criteria for Various Water Agencies ....... 4-7 
Table 5-1. Water Demands for the Existing Water System Evaluation ............................................... 5-2 

Table 5-2. Zone 7 Turnout Pressures.................................................................................................. 5-3 

Table 5-3. Comparison of Existing and Required Pumping Supply Capacity ..................................... 5-6 

Table 5-4. Required Storage Capacity Under Existing Demand Conditions ....................................... 5-9 

Table 5-5. Comparison of Existing and Required Pressure Regulating Station Capacity ................ 5-11 

Table 5-6. Summary of Operational Alternatives .............................................................................. 5-13 

Table 6-1. Water Demands for the Buildout Water System Evaluation .............................................. 6-2 
Table 6-2. Comparison of Buildout and Required Pumping Supply Capacity ..................................... 6-4 
Table 6-3. Required Storage Capacity Under Buildout Conditions ..................................................... 6-6 





 
Table of Contents  

 

 vi City of Livermore 
December 2017  Water Master Plan 
w\ c\ 438\ 12-15-05\ wp\ mp\ 051016_TOC 

Figure 5-7A. Existing System Maximum Day Demand Results Operational Alternative 1  
(Zone 1) ........................................................................................................................ 5-36 

Figure 5-7B. Existing System Maximum Day Demand Results Operational Alternative 1  
(Zones 2 and 3) ............................................................................................................ 5-37 

Figure 5-8A. Existing System Maximum Day Demand Results Operational Alternative 2  
(Zone 1) ........................................................................................................................ 5-38 

Figure 5-8B. Existing System Maximum Day Demand Results Operational Alternative 2  
(Zones 2 and 3) ............................................................................................................ 5-39 

Figure 5-9A. Existing System Maximum Day Demand Results Operational Alternative 3  
(Zone 1) ........................................................................................................................ 5-40 

Figure 5-9B. Existing System Maximum Day Demand Results Operational Alternative 3  
(Zones 2 and 3) ............................................................................................................ 5-41 

Figure 5-10B. Existing System Maximum Day Demand Results Operational Alternative 4  
(Zones 2 and 3)........................................................................................................... 5-42 

Figure 5-11A. Existing System Residual Pressure Base Operational Alternative  
(Zone 1) ...................................................................................................................... 5-43 

Figure 5-11B. Existing System Residual Pressure Base Operational Alternative  
(Zones 2 and 3)........................................................................................................... 5-44 

Figure 5-12A. Existing System Residual Pressure Operational Alternative 1  
(Zone 1) ...................................................................................................................... 5-45 

Figure 5-12B. Existing System Residual Pressure Operational Alternative 1  
(Zones 2 and 3)........................................................................................................... 5-46 

Figure 5-13A. Existing System Residual Pressure Operational Alternative 2  
(Zone 1) ...................................................................................................................... 5-47 

Figure 5-13B. Existing System Residual Pressure Operational Alternative 2  
(Zones 2 and 3)........................................................................................................... 5-48 

Figure 5-14A. Existing System Residual Pressure Operational Alternative 3  
(Zone 1) ...................................................................................................................... 5-49 

Figure 5-14B. Existing System Residual Pressure Operational Alternative 3  
(Zones 2 and 3)........................................................................................................... 5-50 

Figure 5-15B. Existing System Residual Pressure Operational Alternative 4  
(Zones 2 and 3)........................................................................................................... 5-51 

Figure 5-16A. Existing System Available Fire Flow at 20 psi Operational Alternative 1  
(Zone 1) ...................................................................................................................... 5-52 

Figure 5-16B. Existing System Available Fire Flow at 20 psi Operational Alternative 1  
(Zones 2 and 3)........................................................................................................... 5-53 

Figure 6-1A. Buildout System Peak Hour Demand Results Base Operational Alternative  
(Zone 1) ........................................................................................................................ 6-19 

Figure 6-1B. Buildout System Peak Hour Demand Results Base Operational Alternative  
(Zones 2 and 3) ............................................................................................................ 6-20 

Figure 6-2A. Buildout System Peak Hour Demand Results Operational Alternative 1  
(Zone 1) ........................................................................................................................ 6-21 

Figure 6-2B. Buildout System Peak Hour Demand Results Operational Alternative 1  
(Zones 2 and 3) ............................................................................................................ 6-22 



 
Table of Contents  

 

 vii City of Livermore 
December 2017  Water Master Plan 
w\ c\ 438\ 12-15-05\ wp\ mp\ 051016_TOC 

Figure 6-3A. Buildout System Peak Hour Demand Results Operational Alternative 2  
(Zone 1) ........................................................................................................................ 6-23 

Figure 6-3B. Buildout System Peak Hour Demand Results Operational Alternative 2  
(Zones 2 and 3) ............................................................................................................ 6-24 

Figure 6-4A. Buildout System Peak Hour Demand Results Operational Alternative 3  
(Zone 1) ........................................................................................................................ 6-25 

Figure 6-4B. Buildout System Peak Hour Demand Results Operational Alternative 3  
(Zones 2 and 3) ............................................................................................................ 6-26 

Figure 6-5B. Buildout System Peak Hour Demand Results Operational Alternative 4  
(Zones 2 and 3) ............................................................................................................ 6-27 

Figure 6-6A. Buildout System Maximum Day Demand Results Base Operational Alternative  
(Zone 1) ........................................................................................................................ 6-28 

Figure 6-6B. Buildout System Maximum Day Demand Results Base Operational Alternative  
(Zones 2 and 3) ............................................................................................................ 6-29 

Figure 6-7A. Buildout System Maximum Day Demand Results Operational Alternative 1  
(Zone 1) ........................................................................................................................ 6-30 

Figure 6-7B. Buildout System Maximum Day Demand Results Operational Alternative 1  
(Zones 2 and 3) ............................................................................................................ 6-31 

Figure 6-8A. Buildout System Maximum Day Demand Results Operational Alternative 2  
(Zone 1) ........................................................................................................................ 6-32 

Figure 6-8B. Buildout System Maximum Day Demand Results Operational Alternative 2  
(Zones 2 and 3) ............................................................................................................ 6-33 

Figure 6-9A. Buildout System Maximum Day Demand Results Operational Alternative 3  
(Zone 1) ........................................................................................................................ 6-34 

Figure 6-9B. Buildout System Maximum Day Demand Results Operational Alternative 3  
(Zones 2 and 3) ............................................................................................................ 6-35 

Figure 6-10B. Buildout System Maximum Day Demand Results Operational Alternative 4  
(Zones 2 and 3)........................................................................................................... 6-36 

Figure 6-11A. Buildout System Residual Pressure Base Operational Alternative  
(Zone 1) ...................................................................................................................... 6-37 

Figure 6-11B. Buildout System Residual Pressure Base Operational Alternative  
(Zones 2 and 3)........................................................................................................... 6-38 

Figure 6-12A. Buildout System Residual Pressure Operational Alternative 1  
(Zone 1) ...................................................................................................................... 6-39 

Figure 6-12B. Buildout System Residual Pressure Operational Alternative 1  
(Zones 2 and 3)........................................................................................................... 6-40 

Figure 6-13A. Buildout System Residual Pressure Operational Alternative 2  
(Zone 1) ...................................................................................................................... 6-41 

Figure 6-13B. Buildout System Residual Pressure Operational Alternative 2  
(Zones 2 and 3)........................................................................................................... 6-42 

Figure 6-14A. Buildout System Residual Pressure Operational Alternative 3  
(Zone 1) ...................................................................................................................... 6-43 

Figure 6-14B. Buildout System Residual Pressure Operational Alternative 3  
(Zones 2 and 3)........................................................................................................... 6-44 



 
Table of Contents  

 

 viii City of Livermore 
December 2017  Water Master Plan 
w\ c\ 438\ 12-15-05\ wp\ mp\ 051016_TOC 

Figure 6-15B. Buildout System Residual Pressure Operational Alternative 4  
(Zones 2 and 3)........................................................................................................... 6-45 

Figure 6-16A. Buildout System Available Fire Flow at 20 psi Base Operational Alternative  
(Zone 1) ...................................................................................................................... 6-46 

Figure 6-16B. Buildout System Available Fire Flow at 20 psi Base Operational Alternative  
(Zones 2 and 3)........................................................................................................... 6-47 

Figure 7-1. Recommended Water System Capital Improvement Program ......................................... 7-9 

 

List of Acronyms and Abbreviations 

2015 UWMP City of Livermore 2015 Urban Water Management Plan 1-4 

ACP Asbestos Cement Pipe 2-13 

af/yr Acre Feet Per Year 3-1 

AWWA American Water Works Association 3-3 

BART Bay Area Rapid Transit 1-2 

BBID Byron Bethany Irrigation District 2-4 

CalWater California Water Service Company 2-1 

CI Cast Iron 2-13 

CII Commercial, Industrial and Institutional 3-5 

CIP Capital Improvement Program 5-1 

City City of Livermore 1-1 

DDW Division of Drinking Water 4-1 

DI Ductile Iron 2-13 

DSRSD Dublin San Ramon Services District 2-4 

DVWTP Del Valle Water Treatment Plant 2-4 

DWR Department of Water Resources 3-4 

ft/kft Feet Per Thousand Feet 4-9 

ft/s Feet Per Second 4-8 

GIS Geographic Information System 2-2 

gpcd  Gallons Per Capita Per Day 3-3 

gpm Gallon Per Minute 4-3 

HGL Hydraulic Grade Line 2-6 

I-580 Interstate 580 2-1 

INP Isabel Neighborhood Plan  

ISO Insurance Service Office 4-3 

MG Million Gallons 2-9 

mgd  Million Gallons Per Day 2-6 

NRW Non-Revenue Water 3-1 

PPWTP Patterson Pass Water Treatment Plant 2-4 

PRS Pressure Regulating Stations 2-9 

PRV Pressure Reducing Valve 5-4 

psi Pounds Per Square Inch 4-3 



 
Table of Contents  

 

 ix City of Livermore 
December 2017  Water Master Plan 
w\ c\ 438\ 12-15-05\ wp\ mp\ 051016_TOC 

PVC Polyvinyl Chloride 2-13 

RCP Reinforced Concrete Pipe 2-13 

SBx7-7 Water Conservation Act of 2009 1-3 

SCADA Supervisory Control and Data Acquisition 3-6 

SFPUC San Francisco Public Utilities Commission 2-1 

STWSD Semitropic Water Storage District 2-4 

SWP State Water Project 2-4 

SWRCB State Water Resources Control Board 3-4 

USBR United States Bureau of Reclamation 3-4 

USEPA U.S. Environmental Protection Agency 4-1 

West Yost West Yost Associates 1-2 

Zone 7 Zone 7 Water Agency 1-1 

 

List of Appendices 

Appendix A:  Potable Water System Hydraulic Model Updates 

Appendix B:  Additional Storage Evaluation and Tank Siting Study 

Appendix C:  Isabel Neighborhood Plan Potable Water System Evaluation Project 

Appendix D:  Cost Estimating Assumptions 

 



(THIS PAGE LEFT BLANK INTENTIONALLY) 

 

 

 

 

 

 

 

























(THIS PAGE LEFT BLANK INTENTIONALLY) 

 

 

 

 

 

 

 



0 2,0001,000

Scale in Feet

Figure ES-1
 

Recommended Water System 
Capital Improvement Program

 
City of Livermore

Water Master PlanLa
st

 S
a

ve
d

: 
1/

2
3

/2
01

8
 3

:3
0

:5
5

 P
M

  
W

:\C
lie

n
ts

\4
3

8
 C

ity
 o

f 
L

iv
e

rm
o

re
\1

2
-1

5
-0

5
 W

a
te

r 
a

n
d

 S
ew

e
r 

M
P

s\
G

IS
\F

ig
u

re
s

\F
in

a
l\F

ig
ur

e
E

S
-1

_
R

e
co

m
m

e
n

d
e

d_
C

IP
.m

xd
 :

 p
jo

h
n

st
o

n

Near-Term Pressure Regulating Station

Near-Term Water Storage Reservoir

Near-Term Pipeline

Buildout Pipeline

Existing Pipeline

G
re

e
nv

ill
e

 R
o

ad

580

580

Patterson Pass Road

Va
sc

o
 R

o
ad

East Avenue

EX-CIP-P01

EX-CIP-P09

EX-CIP-V01

E
X

-C
IP

-P
07

EX-CIP-P03 E
X

-C
IP

-P
02

EX-CIP-P06
EX-CIP-P05EX-CIP-P04

E
X

-C
IP

-P
08

B
O

-C
IP

-P
0

1

EX-CIP-T01

EX-CIP-V02
Note: There are no recommended capital 
improvement projects in Zone 1.

EX-CIP-V03

EX-CIP-U01

BO-CIP-U01

Buildout Pump Station Improvement



(THIS PAGE LEFT BLANK INTENTIONALLY) 

 

 

 

 

 

 

 



 

 

 1-1 City of Livermore 
December 2017  Water Master Plan 
w\c\438\12-15-05\wp\mp\050116_Ch1 

CHAPTER 1  
Introduction  

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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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 of the availability and reliability of 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 
water or who serve more than 3,000 customers.  
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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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Table 2-4. Potable Water Supply Turnouts  

Turnout Operation Status 

Water 
Service 

Area 
Zone 

Elevation, feet 
msl(b) 

Typical 
Hydraulic 

Grade Line 
Range, feet(b) 

Maximum Meter 
Design Capacity(a) 

gpm mgd 

LIV 1 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 

LIV 5 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 
Condition 

2 530 611 - 662 2,000 
2.88 

LIV 9 Normal Condition 1 377 587 - 636 7,000 10.08 

LIV 10 Normal Condition 3 669 678 - 685 10,000 14.40 

LIV 11 
Emergency 
Condition 1 350 576 - 636 2,000 

2.88 

Total 39,300 56.59 
(a) 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.  
(b) Datum is NGVD 29. 
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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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Table 3-1. Historical Water Production (2010-2015)(a) 

Year 
Annual 

Production, af 
Annual 

Production, MG 
Average 

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 4.52 

2015 4,556 1,484 4.07 

Average 5,877 1,915 5.25 
(a) 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(a) 

Customer Class

Consumption, MG/year 

2010 2011 2012 2013 2014 2015
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 85% 84% 87% 90% 94% 91% 

Non-Revenue Water as a 
Percent of Total Production 15% 16% 13% 10% 6% 9% 

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

 

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 percent1. 
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.  

                                                 

1 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. 



Chapter 3 
Existing and Future Potable Water Demands  

 

 3-4 City of Livermore 
December 2017  Water Master Plan 
w:\c\438\12-15-05\wp\mp\051016_ch3 

Table 3-3. Historical Per Capita Water Demand (2010-2015) 

Year 
Estimated 

Service Area Population(a) Water Production, MG/yr
Per Capita 

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 
(a) 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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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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Existing and Future Potable Water Demands  

 

 3-9 City of Livermore 
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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.  
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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 layer2 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 It 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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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 

Demand Component 
Water Service 

Area Zone 
Annual Demand, 

AF/YR 
Annual Demand, 

MG/YR 
Average Day 
Demand, mgd 

Existing Rebounded 
Demands  
(see Table 3-4) 

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 
Development Project 
Demands 
(see Table 3-6) 

Zone 1 380 124 0.34 

Zone 2 603 197 0.54 

Zone 3 496 162 0.44 

Total 1,479 483 1.32 

Vacant Parcel Demands 
(see Table 3-7) 

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 

 

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. 
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Figure 3-4
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Notes:
1.  Refer to Table 3-6 for corresponding water demand
      assumptions for reasonably foreseeable 
      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.
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Figure 3-5
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Business and Commercial Park (BCP)

Low Intensity Industrial (LII)

High Intensity Industrial (HII)

Elementary School (CF-E)

Research and Development (CF-R&D)

Parks, Trailways, Recreation Areas (OSP)

Limited Agriculture (LDAG)

Agriculture/Viticulture (AGVT)

Large Parcel Agriculture (LPA)

Residential Development Area (SV-RDA)

CAL WATER 
SERVICE AREA

29

19
19

20

18

20

26

21

17B

2619

17B

17A

17A
17A

19

17A

31
31

30

17A

12

17A

19

17A

17A 17A
17A

17A
17A

14

13
15

17B

19

16

21

21

19

17B

16

17B

17B
17B

17B

17B

12
12

31

27 272727
27

22A

10 10
10 10

31

11

28

25

27
27
27

2727 27

24

22B
22A

22A
22A

22A

2322A
22A

22A
22A

22A

22A
22A

22A
22A

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.
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Chapter 4 
Water System Planning and Design Criteria  
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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.  
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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. As seen 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. As seen 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-P07). 

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-P07).  

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-P07). 

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-V01). 
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3. 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). 

4. 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). 

5. 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). 

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

7. 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). 

8. 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). 

9. 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). 

10. 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.  

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

12. The fire flow deficiency identified on Research Drive was minor; therefore, no 
improvement project is recommended. 
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     or equal to 12-inch diameter

Scenic/Vasco PRV: OperationalDalton Reservoir

Herman Crossing: Open

Central Crossing: Closed
Lassen Crossing: Open

N. Vasco PS Bypass: Closed

Isolation Hall: Closed

Isolation Charlotte: Closed
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Figure 5-4A 
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1.  Existing peak hour demand is equal to 21.89 mgd
     (15,200 gpm).
2.  Storage reservoirs were assumed to be 75% full.
3.   Velocity Criteria: 5 ft/s for pipelines greater than
     12-inch diameter and 8 ft/s for pipelines less than
     or equal to 12-inch diameter

Kitty Hawk: Operational

Turnout 5: Closed

Doolan Reservoir
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Figure 5-4B 
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Notes:
1.  Existing peak hour demand is equal to 21.89 mgd
     (15,200 gpm).
2.  Storage reservoirs were assumed to be 75% full. 
3.  Velocity Criteria: 5 ft/s for pipelines greater than
     12-inch diameter and 8 ft/s for pipelines less than
     or equal to 12-inch diameter

Scenic/Vasco PRV: OperationalDalton Reservoir

Herman Crossing: Open

Central Crossing: Closed
Lassen Crossing: Closed

N. Vasco PS Bypass: Open

Isolation Hall: Closed

Isolation Charlotte: Closed
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Figure 5-5B 
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1.  Existing peak hour demand is equal to 21.89 mgd
     (15,200 gpm).
2.  Storage reservoirs were assumed to be 75% full. 
3.  Velocity Criteria: 5 ft/s for pipelines greater than
     12-inch diameter and 8 ft/s for pipelines less than
     or equal to 12-inch diameter

Scenic/Vasco PRV: ClosedDalton Reservoir

Herman Crossing: Open

Central Crossing: Closed
Lassen Crossing: Closed
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Isolation Charlotte: Open
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Figure 5-6A 
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Maximum Day Demand Results 
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Figure 5-6B 
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Notes:
1.  Existing maximum day demand is equal to 11.41 mgd
     (7,900 gpm).
2.  Storage reservoirs were assumed to be 75% full. 
3.  One low head pump and one high head pump at Vasco PS
     are operating.

Scenic/Vasco PRV: ClosedDalton Reservoir

Herman Crossing: Open

Central Crossing: Closed
Lassen Crossing: Closed

N. Vasco PS Bypass: Closed

Isolation Hall: Closed

Isolation Charlotte: Closed
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Figure 5-7A 
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3.  One Pump at Airway PS operating.
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Figure 5-7B 
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Notes:
1.  Existing maximum day demand is equal to 11.41 mgd
     (7,900 gpm).
2.  Storage reservoirs were assumed to be 75% full. 
3.  One low head pump and one high head pump at Vasco PS
     are operating.

Scenic/Vasco PRV: OperationalDalton Reservoir

Herman Crossing: Open

Central Crossing: Closed
Lassen Crossing: Open

N. Vasco PS Bypass: Closed

Isolation Hall: Closed

Isolation Charlotte: Closed

Altamont 
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Figure 5-8A 
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3.  One Pump at Airway PS operating.
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Turnout 5: Open
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Figure 5-8B 
Existing System

Maximum Day Demand Results
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Notes:
1.  Existing maximum day demand is equal to 11.41 mgd
     (7,900 gpm).
2.  Storage reservoirs were assumed to be 75% full. 
3.  One low head pump and one high head pump at Vasco PS
     are operating.

Scenic/Vasco PRV: OperationalDalton Reservoir

Herman Crossing: Open

Central Crossing: Closed
Lassen Crossing: Open

N. Vasco PS Bypass: Closed

Isolation Hall: Closed

Isolation Charlotte: Closed

Altamont 
Reservoirs
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Figure 5-9A 
Existing System

Maximum Day Demand Results
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City of Livermore
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2.  Storage reservoirs were assumed to be 75% full.
3.  One Pump at Airway PS operating.

Kitty Hawk: Operational

Turnout 5: Closed
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Figure 5-9B 
Existing System

Maximum Day Demand Results
Operational Alternative 3

(Zones 2 & 3) 
City of Livermore
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Notes:
1.  Existing maximum day demand is equal to 11.41 mgd
     (7,900 gpm).
2.  Storage reservoirs were assumed to be 75% full. 
3.  One low head pump and one high head pump at Vasco PS
     are operating.

Scenic/Vasco PRV: OperationalDalton Reservoir

Herman Crossing: Open

Central Crossing: Closed
Lassen Crossing: Closed

N. Vasco PS Bypass: Open

Isolation Hall: Closed

Isolation Charlotte: Closed

Altamont 
Reservoirs
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Figure 5-10B 
Existing System

Maximum Day Demand Results
Operational Alternative 4
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Notes:
1.  Existing maximum day demand is equal to 11.41 mgd
     (7,900 gpm).
2.  Storage reservoirs were assumed to be 75% full. 
3.  One low head pump and one high head pump at Vasco PS
     are operating.

Scenic/Vasco PRV: ClosedDalton Reservoir

Herman Crossing: Open

Central Crossing: Closed
Lassen Crossing: Closed

N. Vasco PS Bypass: Closed

Isolation Hall: Open

Isolation Charlotte: Open

Altamont 
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Figure 5-11A 
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