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LIST OF ACRONYMS & ABBREVIATIONS

LIST OF ACRONYMS & ABBREVIATIONS

AF — Acre-feet

AFY — Acre-feet per Year

AMR - Automated Meter Reading

ASL — Above Sea Level

AWWA — American Water Works Association

BPS — Booster Pump Station

CCL - Contaminant Candidate List

CCS - Central Control Station

CDCP - Centers for Disease Control Prevention

CDPH - California Department of Public Health

CFS — Cubic Feet per Second

CIP - Capital Improvement Program

CMMS - Computerized Maintenance Management System
CMWD - Calleguas Municipal Water District or Casitas Municipal Water District
CSTR — Completely Stirred Tank Reaction

DBPR - Disinfection Byproducts Rule

DU - Dwelling Unit

EPA — Environmental Protection Agency

ERP - Emergency Response Plan

ERU - Equivalent Residential Units

GIS — Geographic Information System

GPM - Gallons per Minute

HAAS5 - Five Haloacetic Acids

HGL - Hydraulic Grade Line

ISO — Insurance Services Office

LAFCO - Local Agency Formation Commission
LT2ESWTR - Long Term 2 Enhanced Surface Water Treatment Rule
MCL — Maximum Contaminant Level

MG — Million Gallons

MGD - Million Gallons per Day

mg/L — Milligrams per Liter

MRDL — Maximum Residual Disinfectant Level

MSC — Municipal Service Center

NPDWR — National Primary Drinking Water Regulations
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O&M — Operation and Maintenance
Pipe Materials:
AC or ACP - Asbestos Cement Pipe
CIP - Cast Iron Pipe
CCP - Concrete Cylinder Pipe
CML&C — Cement Mortar Lined and Coated Steel Pipe
DIP — Ductile Iron Pipe
PVC - Polyvinyl Chloride Pipe
RCP - Reinforced Concrete Pipe
STL — Steel Pipe
TRN - Transite Pipe
ppb — Parts per Billion
PRV - Pressure Reducing Valve
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PS - Pump Station
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SCC - Saticoy Country Club
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SMCL - Secondary Maximum Contaminant Level
STL - Steel
T —Tank
TDS - Total Dissolved Solids
TTHM — Total Trihalomethanes
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UFC — Uniform Fire Code
UPC - Uniform Plumbing Code
VA — Vulnerability Assessment
VFD - Variable Frequency Drive
WQ - Water Quality
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EXECUTIVE SUMMARY

EXECUTIVE SUMMARY

INTRODUCTION

The City of San Buenaventura (City of Ventura) Water Division (City Water Division) owns, operates and
maintains a water distribution system that provides domestic water service to a population of
approximately 109,000 persons and has approximately 32,000 service connections. The City’s existing
water service area includes all portions within the City limits, as well as portions of unincorporated
Ventura County that meet the City’s policy for water connections outside City limits (Municipal Code
Section 22.110.055).

The primary goal of the City Water Division is to provide an adequate, reliable and safe water supply with
adequate pressure to customers for domestic and commercial/industrial uses and for fire protection. This
Master Plan Report provides an evaluation of the City’'s Water System at its current condition, and
through the City’s planning stages. Recommendations for operational changes and capital improvements
based on an analysis of water supply, distribution and quality are incorporated into a 10-year capital

improvement program.

LAND USE & WATER DEMAND

The City water service area is essentially a built-out community comprised primarily of residential areas.
Large commercial and industrial areas exist along Main Street, Harbor Boulevard, Telephone Road,
Ventura Avenue, Telegraph Road and Victoria Avenue. The City’s Community Development Department
compiles proposed and current development projects throughout the entire City in a Pending Project
Status Report. These projects are considered to be “near-term” because some level of planning has
occurred. The majority of the projects are redevelopments of commercial land and new residential
developments. The ultimate build-out is classified as projects expected to occur at some point in the
future, but planning stages of the projects has yet to begin. These projects include the anticipated
development of all vacant parcels within the City’s potential water service area not included in the near-
term development summary, as identified in the 2005 General Plan. The existing water demand and

projected water demands for each of the planning conditions are summarized in the table below.

Table ES-1: Summary of Water Demand

o Average Da Maximum Da Peak Hour
Demand Condition Demand (g;pm /yafy) Demand (gpm /ny) Demand (gpm)
Existing Demands 10,037 /16,190 15,257 / 24,610 39,112
Near Term Demands 11,095/17,896 16,864 / 27,202 44,016
Ultimate Demands 14,078 / 22,708 21,398 /34,515 55,857

[1] Existing demands are based on actual billing records. Near-term and Ultimate demands are projected.

CITY OF SAN BUENAVENTURA i
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EXECUTIVE SUMMARY

WATER SUPPLY
The City’s domestic water supply is derived from local groundwater basins, Lake Casitas and surface and
sub-surface water from the Ventura River. The City also has a 10,000 acre-foot per year allocation from
the California State Water Project. To date the City has not received any of this water because there are
no facilities to get the water to the City. There are presently five water sources that provide water to the
City water system:

¢ Casitas Municipal Water District (Casitas)

¢ Ventura River Foster Park Area (Foster Park)

¢ Mound Groundwater Basin (Mound)

¢ Oxnard Plain Groundwater Basin (Fox Canyon Aquifer)

¢ Santa Paula Groundwater Basin (Santa Paula Basin)

Table ES-2: Summary of Current Water Supply

Historical Supply Average Annual Present Operational
Projection Supply (2000-2009) Supply Constraint

Water Supply Source (AFY) (AFY) (AFY)
Casitas 4,960 — 8,000 6,200 6,200
Ventura River (Foster Park) 4,200 -6,700 4,200 4,200
Mound Groundwater Basin 2,500 — 4,000 4,000 5,500 "
Oxnard Plain Groundwater Basin 4,100 4,100 6,775 @
Santa Paula Groundwater Basin 3,000 1,340 1,600 ©
Total 18,760 — 25,800 19,840 24,275

[1] Assumes two wells operational, one well at 1,500 gpm and one at 2,000 gpm
[2] Assumes two wells operational at 2,100 gpm each.
[3] Assumes one well operational at 1,000 gpm.

CONCLUSIONS

In general, the City’s distribution system is in good physical condition, adequately sized and operated
efficiently. The results of the analysis of the distribution system identified some deficiencies that require
improvements in order to meet the minimum standards and criteria. A brief description of the conclusions

for each system analysis is described herein.

Storage
The City currently has 43.2 MG of operational storage citywide. Of that storage volume, approximately
46% is located in the lowest pressure (210 Pressure Zone), and approximately 23% in located in the 430

Pressure Zone. Based on the City’s storage criteria requirements, only one pressure zone has adequate

CITY OF SAN BUENAVENTURA ii
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EXECUTIVE SUMMARY

storage capacity (210 Pressure Zone). Including the projected near-term water demand increase, the

City’s storage capacity is deficient by 7.6 MG.

Supply
The City has a diverse portfolio of supply sources. The Casitas supply and the groundwater supply have

historically been reliable water supply sources. The Ventura River supply has proved to be less reliable
in recent years. Flooding on the river in 2005 caused damage to several City wells, which has greatly
reduced the City’s available supply from the River. Since the floods, supply from the river is
approximately 33% of what was available prior to the floods. Installing new wells, or repairing the
damaged wells and pipelines, is proving to be a lengthy process due to environmental regulations. The
City has additional rights to groundwater, and also some stored groundwater credits that can be utilized in
times of drought. In order to access the additional groundwater, the City will need to construct additional
wells and increase the well treatment plant capacity.

Pumping Capacity and Efficiency

The City has 15 pressure zones that provide service to an elevation range of over 1,000 feet. Since the
water supply is primarily located in the lowest hydraulic gradients, the City relies on an extensive amount
of pumping to move water to the higher gradients. The nominal capacity of the City’s pumping facilities is
over three times the maximum day demand. The pump station capacity evaluation concluded that there
is adequate pumping capacity in all of the City’s pressure zones with the exception of the 400 Pressure
Zone. For those pump stations that are the sole supply to a single pressure zone, it is critical that the
pump station be equipped with on-site back-up power in case of an emergency. There are a total of five

pump stations that require on-site back-up power units.

Transmission and Distribution

Some deficiencies, such as inadequate fire flow availability and low pressures, exist because of
undersized or aging distribution infrastructure. The City system contains approximately 40,000 feet of
distribution pipeline that is less than 6-inches in diameter. The average age of a City pipeline is 42 years
old. Based on the median pipeline life expectancy identified in the 2004 Water System Corrosion Study,
the average life expectancy of a City pipeline is 80 years. A majority of the pipelines in the City were
constructed in 1950’s and 1960’s. With a life expectancy of 80 years, a large amount of pipe would
require replacement between the years 2030 and 2050. Although a majority of the pipe replacement
required in the City is over 20 years away, due to the large quantity, approximately 900,000 feet, that
requires replacement, the City should start planning and budgeting for a comprehensive pipe replacement

program to begin in Year 2020.
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EXECUTIVE SUMMARY

Hydraulics
Maintaining residual pressures between 40 psi and 120 psi throughout the distribution system will help to

provide adequate fire flow capacity, as well as increase customer satisfaction. Two specific areas where
adjusting a pressure zone boundary will help to alleviate the pressure problems, and provide some
operational benefit to the City. The 210 Pressure Zone experiences an area of low pressure, and
subsequent low fire flow availability. Serving the area from the 260 Pressure Zone will greatly improve
pressure and fire flow availability and the added demand will help to turn water over in the 260 Zone
reservoirs, which have been a problem during low demand periods. An area of the 430 Pressure Zone is
experiencing pressure in excess of 120 psi. Serving the area from the 330 Pressure Zone will reduce the
operating pressure into a normal operating range of 70 — 80 psi, and it will also remove some demand

from a higher hydraulic gradient, thus reducing some pumping demand.

Fire Flow
Based on analysis conducted with the hydraulic model, insufficient fire flows were noted at approximately
220 locations throughout the City. Some of those areas will see fire flow improvement as the aging and

undersized pipelines are replaced and upsized and zone boundaries are adjusted.

RECOMMENDATIONS

To address the concerns found during the system analysis, the Master Plan recommends 21 one-time
capital projects and one long-term program to replace aging water mains. The Master Plan further
prioritizes these projects and recommends a 10-year Capital Improvement Program (CIP) for all of the
projects. The Pipeline Replacement Program (Project No. 018) would begin in approximately 10 years
and continue for the next 35 years. It is recommended that the City begin to fund the Pipeline

Replacement Program soon.

Table ES-3 summarizes the 22 recommended projects.
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Table ES-3: Summary of 10-year Capital Improvement Program

EXECUTIVE SUMMARY

003

004
005

008
007
008
009
010
011
012
013
014
015

016

017
018
019

020

021
022

New Tank - Arroyo Verde (605 Zone) (Upsize to
3.8 MG)

Casitas No. 2 Turnout 24-inch transmission main
inspection

Woaterline Extension - Telephone (210/330)

230 10 210 Pressure Zone flow control / pressure
reducing facility

Construct Saticoy Well No. 3 (2,500-gpm)
Saticoy Conditioning Facility Renovation
Construct Mound Well No. 2 (2,500-gpm)
Construct Golf Course Well No. 7 (2 500-gpm)
Upgrade Valley Vista Pump Station

Mariano Pump Station fixed emergency power
McElrea Pump Station fixed emergency power
Nob Hill Pump Station fixed emergency power
Kalorama Pump Station fixed emergency power
Pipeline Replacement Program - Small diameier
pipelines (40 00 LF)

Pipeline Replacement Program - Deficient
Pipelines (5,500 LF)

Pipeline Replacement Program - General
Pipeline Looping Program (11,290 LF)

Zone boundary adjustment between the 210 and
260 Pressure Zones

Zone boundary adjustment between the 330 and
430 Pressure Zones

install an additional PRV in the 360R Zone

Proj. ID | Project Title Priority Total
001 Rehabilitate the Gosnell Pump Station Immediate $1,290,000
Golf Course PS 18 Transmission Main Condition
Q02 Assessment Immediale $105 000

Medium Term

Immediate
Short Term

Short Tem
Medium Term
Medium Term

Short Term

Short Tem

Short Term

Immediate

Immediate

Immediate

Immediate

Immediate

Medium Term
Long Term
Medium Term

Immediate

Short Term
Immediate

$9,626,000

$103,000
$4,035,000

$225,000
$3,625,000
$9,000,000
$5,425,000
$5,425,000
$1,245,000
$120,000
$120,000
$120,000
$120,000

$8,640,000

$1,691,000
$0
$3,386,000

$2,778,000

$0
$225,000

TOTAL

$57,304,000

Note: Project No. 021 has been included in Project No. 005.

CITY OF SAN BUENAVENTURA v
WATER MASTER PLAN

NCNIANNALNANA



INTRODUCTION

I INTRODUCTION

A. STUDY AREA

The City of San Buenaventura (City or Ventura) is located 62 miles north of Los Angeles and 30
miles south of Santa Barbara along the California coastline. The City is located within the County
of Ventura, and bound by the City of Oxnard to the south, by unincorporated Ventura County to
the east and north, and by the Pacific Ocean to the west. The northwest portion of the City is
bound by the Ventura River, while the southern portion is bound by the Santa Clara River. The
Ventura Freeway (101) bisects the City in the north-south direction, while the Santa Paula
Freeway (126) runs east to west through the center of the City. The Ojai Freeway (33) runs along
the northwestern edge of the City. The City currently occupies an estimated 21 square miles and
has an estimated population of 109,000 persons. Refer to Exhibit I-1 for a Vicinity Map. Exhibit I-
2 identifies the City of San Buenaventura boundary, the Sphere of Influence and planning area.

The City Water Section is a subdivision of the Environmental and Water Resources Division
within the City’s Public Works Department, responsible for the production, treatment, distribution
and capital improvement project coordination for the City’s water system. The Engineering
Division of the Department of Public Works is responsible for the project engineering for design
and studies of all capital improvement projects of the City’s water system. The Engineering
Division offices are located at 501 Poli Street. The City Water Division offices are located at the
Public Works Maintenance Facility, located at 336 Sanjon Road. Exhibit |-2 identifies the

locations of the City’s offices.

The City Water Section provides water service to a population of approximately 109,000 persons
and has approximately 32,000 service connections. The City’s existing water service area
includes all portions within the City limits, as well as portions of unincorporated Ventura County
that meet the City’s policy for water connections outside City limits (Municipal Code Section
22.110.055).

The City Water Section also operates the Saticoy Country Club (SCC) water system, which
consists of residences and country club facilities that are located east of the City. They have their
own stand-alone system, which includes two groundwater wells, a booster pump station and two
storage tanks. The ownership responsibility for the system is shared between the City and SCC
(1/3 and 2/3, respectively). The SCC system has a separate Domestic Water Supply Permit from
the California Department of Public Health.

CITY OF SAN BUENAVENTURA I-1
WATER MASTER PLAN

NICNIANNALNAND



INTRODUCTION

B. CITY HISTORY

The City of San Buenaventura developed as a result of the ninth and last mission founded in
California by Father Junipero Serra in 1782. In 1886, the City incorporated an area of about one
square mile around the original Mission San Buenaventura. The Spanish Fathers for the Mission
San Buenaventura developed the first water system for the City. It consisted of an aqueduct,
which is now abandoned, to convey water from the Ventura River, near San Antonio Creek, to a
reservoir located behind the Mission. During subsequent development around the Mission,
additional groundwater was obtained from wells in the Ventura and Santa Clara River basins.
Woater facilities were developed and operated for the City by several individuals and companies
over the period of 1869 to 1923. In 1923, the City acquired the water system from the Southern
California Edison Company and assumed the responsibility of providing water to City residents.
In years following, the City developed additional sources of surface and groundwater, including
wells and improvements to the surface water diversion from the Ventura River. Since 1960, the
City has purchased surface water from Casitas Municipal Water District (Casitas) to supplement

its groundwater su pplies.1

The City Council of San Buenaventura adopted Resolution No. 90-79 on August 6, 1990
committing to a course of action on water planning and implementation. This resolution was in
response to increasing water demands from population growth and development in the City, as
well as concerns related to ongoing significant drought conditions. Council also adopted the
December 1994 Comprehensive Water Resources Management Plan, a compilation of water
supply policy statements that provide guidance to develop and maintain a water system that
meets the goals and objectives of the citizens of Ventura.

In addition, three major studies were initiated; the 1992 Master Plan for Reclaimed Water
prepared by Black and Veatch, the 1993 Evaluation of Long-Term Alternative Water Sources
prepared by James M. Montgomery Consulting Engineers Inc., and the 1993 Water System

Operational Evaluation and Improvement Program prepared by Boyle Engineering Corporation.

! Per December 2005 Urban Water Management Plan
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INTRODUCTION

C. PROJECT OBJECTIVE

The City contracted with RBF Consulting to provide the City with a current Water Master Plan that
will include recommendations for capital improvements based on an analysis of water supply,
distribution and quality. The purpose of this project is to evaluate current water usage; evaluate
future development/redevelopment within the City water service area; create a hydraulic model of
the water system; analyze the model and identify system deficiencies; identify operational
changes within the system which may result in more efficient operations; assess the condition of

existing water facilities; and evaluate future water quality regulations.

The primary goal of the City Water Division is to provide an adequate, reliable and safe water
supply with adequate pressure to customers for domestic and commercial/industrial uses and for
fire protection. This Master Plan Report provides an evaluation of the City’s Water System at
current, and through the City’s planning stages. Recommendations for operational changes and

needed improvements are incorporated into a 10-year capital improvement program.

D. PROJECT SCOPE

The scope of work for this project includes several tasks that were directly related to the
preparation of this Master Plan Report and several tasks that were indirectly related to the
Report. The following primary tasks were directly related to the preparation of the Master Plan
Report:

o Review Previous Studies

o Review Water Standards

¢ Review Water Supply Agreements

¢ Develop existing water demands and peaking factors

¢ Evaluate future development and/or redevelopment within the City’s Water Service Area
¢ Develop projected water demands

¢ Identify current and future water quality regulations

¢ Perform a condition assessment on each facility in the water distribution system
¢ Create a hydraulic model of the water distribution system

¢ Analyze current water system operation

e Recommend projects to improve City’s water system efficiency

¢ Identify system deficiencies

¢ Evaluate the current 2008-2013 Capital Improvement Program (CIP)

¢ Incorporate conclusions of analysis into an updated 10-year CIP
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E. REFERENCE DOCUMENTS

The following documents were used as reference for the preparation of this \Water Master Plan

Report:

Comparison of Water System Alternatives (June 1992), Boyle Engineering Corporation.

Master Plan for Reclaimed Water System (August 1992), Black & Veatch.

Water System Operational Evaluation and Improvement Program (June 1993), Boyle
Engineering Corporation.

Management Plan for City of San Buenaventura (August 1993), Ecos, Inc.

Comprehensive Water Resources Management Plan (December 1994), City of San
Buenaventura Department of Public WWorks.

Ventura River/San Antonio Creek Watershed Sanitary Survey 2000 Update (May 2001),
Boyle Engineering Corporation.

Investigation of Santa Paula Basin Yield (July 2003), Santa Paula Basin Experts Group.

West Ventura County Water Supply Reliability Study (December 2003), Kennedy/Jenks
Consultants.

Ventura County Yard Well No. 1 Construction Report (March 2004), Hopkins Groundwater
Consultants, Inc.

Water System Corrosion Protection Study (August 2004), Boyle Engineering Corporation.

2008 Biennial Water Supply Report (September 2008), City of San Buenaventura
Department of Public Works.

2005 Ventura General Plan (August 2005), City of San Buenaventura.

Draft Santa Paula Basin 2004 Annual Report (August 2005), Groundwater Resources
Department.

Urban Water Management Plan (December 2005), City of San Buenaventura Department of
Public Works.

2007 Annual Water Quality Drinking Report, Casitas Municipal Water District.

2007 Water Quality Confidence Report, City of San Buenaventura.

Downtown Specific Plan (March 2007), City of San Buenaventura.

Capital Improvement Project Plan for 2008-2013, City of San Buenaventura Department of
Public Works.

Evaluation of Long-Term Alternative Water Sources (June 1993), James M. Montgomery
Consulting Engineers, Inc.

Preliminary Hydrogeological Study — Foster Park Wellfield Design Study (December 2007),
Hopkins Groundwater Consultants, Inc.
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LAND USE

. LAND USE

The early beginnings of the City of San Buenaventura consisted primarily of agricultural land and
localized shopping centers. Over time, the City has developed into a primarily residential
community with various commercial, industrial and institutional areas scattered throughout the
City. The diverse change in the land use over time has been a critical factor in planning for the
City’s water system. Development and preservation of the land is detailed in the 2005 City of San

Buenaventura General Plan.

The City provides water service to all customers within the City limits and those outside the City
limits that meet the criteria set forth in the City Municipal Code Section 22.110.055. There are
three separate boundaries referenced throughout this report: City Limits, Sphere of Influence, and
the General Plan Boundary. The City Limits designate all areas incorporated into the City of San
Buenaventura, and total approximately 13,834 acres. The Sphere of Influence designates the
probable physical boundary and service area of a local agency, as designated and regulated by
the Local Agency Formation Commission (LAFCO). The Sphere of Influence encompasses
approximately 22,580 acres. The General Plan Boundary is the boundary identified in the City’s

2005 General Plan, and encompasses approximately 30,871 acres.

The City’s water service area generally refers to the existing and future customers within the

Sphere of Influence.

A. GENERAL LOCATION, TOPOGRAPHY AND CLIMATE

The City of San Buenaventura is a coastal community located in Ventura County in southern
California, approximately 60 miles north of Los Angeles and 30 miles south of Santa Barbara.

Neighboring cities include; Oxnard, Port Hueneme, and Camairillo.

The City water service area ranges in elevation between sea level at the lowest point, to 1,035

feet at the highest point. In general, elevations increase traveling south to north.

The climate in the City is mild, with temperatures ranging from the low forties to the eighties with
an average temperature of 74 degrees Fahrenheit. Annual average precipitation in the City is
approximately 17-inches.
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LAND USE

B. EXISTING LAND USE

The City water service area is essentially a built-out community comprised primarily of residential
areas. Large commercial and industrial areas exist along Main Street, Harbor Boulevard,
Telephone Road, Ventura Avenue, Telegraph Road and Victoria Avenue. A large amount of land

within the General Plan Boundary, over 11,500 acres, is dedicated to parks and open space.

Existing land use information was compiled from the 2005 General Plan. The various land use

types and densities that are located within the City General Plan Boundary are listed in Table II-1.

Table 111
Existing Land Use within City General Plan Boundary
Planning Designation Allowed Density (du/acre) Area (acres)
Neighborhood Low 0-8 4,629
Neighborhood Medium 9-20 1,061
Neighborhood High 21 -54 303
Commerce/Mixed Use N/A 808
Industry N/A 1,401
Public and Institutional N/A 571
Park and Open Space N/A 11,693
Agriculture N/A 6,857
Downtown Specific Plan 21 -54 307
Harbor District N/A 254
Total - 27,884

Note: The difference in land use area stated in Table II-1 and Exhibit 1I-1 is due to the fact that Table 1I-1 does not include
the area for vacant or additional potential parcels, however Exhibit II-1 does.

Refer to Exhibit 1I-1 at the end of this Section for the Land Use Map.

C. FUTURE LAND USE

The number of customers served from the City’s water system is expected to increase due to
planned future developments and changes in land use. Land use changes will impact the
operation of the City’s distribution system. Proper planning for these changes will enable the City
to continue to meet demands, provide adequate fire protection and provide quality service to its

customers.

Most of the land within the City’s existing water service area is developed. Anticipated changes
in land use will primarily occur through redevelopment of existing land and small developments
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LAND USE

(in-fill projects) in the various vacant parcels scattered throughout the City. This section will be

broken down to describe the anticipated near-term developments and redevelopments and the
ultimate build-out of the City as identified by the 2005 General Plan.

1. Near-Term Developments and Redevelopments

The City’'s Community Development Department compiles proposed and current

development projects throughout the entire City in a Pending Project Status Report.

These projects are considered to be near-term because some level of planning has

occurred and the projects are anticipated to be completed within the next 2-3 years (it

should be noted that some of the projects identified below may have begun construction

or have been completed at the time of finalization of this report).

The majority of the

projects are redevelopments of commercial land and new residential developments.

Refer to Exhibit 1I-2 for the locations of the near-term projects as identified in the January

2006 Pending Project List and Appendix A for a list of the projects. See Table II-2 for a

summary of the near-term land use.

Table II-2

Near-Term Land Use Summary

General Plan Land Use Category|Acreage DU
Neighborhood Low (NL) 221 662
Neighborhood Medium (NM) 188 699
Neighborhood High (NH) 41 256
Commerce/Mixed Use (C) 78 459
Industry (1) 86 -
Public and Institutional (PI) 19 -
Parks and Open Space (POS) 440 -
Downtown Specific Plan (DTSP) 23 445
Total 1,097 2,521

A few of the larger near-term projects anticipated within the City water service area are

listed in Table II-3.
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LAND USE

Table II-3
Large Near-Term Development Project Summary
Project Name Project Address DU | Acreage I&Zrt'gglisr; I\Fl>tr1(r)rj1?)(;tr
Parklands Southwest corner of Wells Rd & Telegraph Rd | 252 66.7 NRA RS-99
Parklands Southwest corner of Wells Rd & Telegraph Rd | 235 - NL RC-85
Harmony South of Thille Rd @ Ringo St 182 15.8 NH RC-61
Island View NW Corner of Hill Rd and Moon Dr 120 26.9 NM RS-87
The Grove Copland Dr & Telephone Rd 75 256 NM RS-98
Melody Northwest corner of Telegraph Rd & Saratoga | 74 15.7 NH RC-64
Hails Henderson Rd, West of Montgomery 172 40.1 NL RS-92
Hails Henderson Rd, West of Montgomery 60 - NL RC-70

2. Ultimate Build-out

The ultimate build-out is classified as projects expected to occur at some point in the

future, but planning stages of the projects has yet to begin. These projects include the

anticipated development of all vacant parcels within the City’s potential water service

area not included in the near-term development summary, as identified in the 2005

General Plan.

The total area of vacant land that can be ultimately developed are

summarized by Land Use Types in Table ll-4. Further discussion of the demands

generated by the build-out of all vacant lands is described in Section IV.

Table II-4

Existing Vacant Lands by Land Use (2005 General Plan Capacity)

Planning Designation

Allowed Density (du/acre)

Area (acres)

Neighborhood Low 0-8 426
Neighborhood Medium 9-20 116
Neighborhood High 21 -54 16
Commerce N/A 621
Industry N/A 1,178
Public and Institutional N/A 0
Park and Open Space N/A 0
Agriculture N/A -
Downtown Specific Plan 21 -54 30
Harbor District N/A 41
Total - 2,428
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DESIGN AND PLANNING CRITERIA AND STANDARDS

M. DESIGN AND PLANNING CRITERIA AND STANDARDS

As new or replacement facilities are required throughout the City’s water service area, those
facilities should be planned for and designed per specific criteria in order to provide a redundant

and reliable service to the customers.

A. STORAGE CRITERIA

1. Current Criteria

In accordance with the City’s Design and Construction Standards, the total required
storage for a pressure zone is the sum of emergency storage and regulatory storage.
Emergency storage is identified as the maximum fire flow in the pressure zone for a
specified duration (in accordance with Insurance Services Office (1ISO), or the City of San
Buenaventura Fire Department). Regulatory storage has been defined as 175% of the

maximum day demand of the pressure zone.

Total Operational Storage = Regulatory Storage + Emergency Storage
Regulatory Storage = 175% of Maximum Day Demand
Emergency Storage = Maximum Fire Flow in Pressure Zone for

Specified Duration

Approved projects that meet the City’s policy for water service outside the City limits must
meet the requirements of the Ventura County Fire Protection Department for fire flow for

each project.

B. PRESSURE AND VELOCITY CRITERIA

1. Pressure

Service pressure is the available water pressure at any water service location as
provided by the reservoir or pressure reducing station serving that particular pressure
zone. Under peak hour operating conditions, it is recommended that the distribution
system maintain a minimum service pressure of 40 psi at all locations. Under minimum
hour operating conditions, it is recommended that the distribution system not exceed a
maximum service pressure of 150 psi. Service pressures above 80 psi will require a

pressure regulator as stated in the Uniform Plumbing Code. Any water service pressure
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DESIGN AND PLANNING CRITERIA AND STANDARDS

above 150 psi will require special approval and either individual pressure regulators or a

regulating station on the main line.

Under a fire flow scenario, the minimum allowable residual pressure within the entire
pressure zone where a fire flow event is occurring, or pressure required to meet the

maximum day demand and fire flow demand, is 20 psi.

2. Velocity

In order to minimize head loss and maintain the integrity of pipeline lining, pipelines
should be designed to limit internal velocities to the following criteria under the stated

demand conditions:

Peak Hour Demand =10 fps or less and friction losses no greater
than 10 ft/1,000 ft
Maximum Day Demand = 15fps

plus Fire Flow

Pipe velocities should be a minimum of 1 foot per second (fps) in order to adhere to

required water quality regulations and maintain proper circulation throughout the system.

C. WATER DEMAND FACTORS

A major component of the Water Master Plan is the development of water demand factors
that will be used to determine future water demands based on land use and the area of the
proposed development. Water demand factors were last developed in 1993, as a part of the
1993 Water System Operational Evaluation and Improvement Program report. Due to
population, climate and conservation changes since that time, the City felt it was prudent to
re-evaluate the water demand factors and recommend adjustments accordingly. New water
demand factors have been developed to estimate the near-term demands as well as to

project the future demands.

Water demand factors were developed for the land use categories as defined in the 2005
General Plan. The demand factors were developed using the 2004-2005 billing data in
conjunction with the 2005 General Plan land use categories. Using GIS software tools, the
billing data was grouped by the general plan land use category they occupy. The demands
were summed in each of the general plan land use categories, and then divided by the total
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DESIGN AND PLANNING CRITERIA AND STANDARDS

area of each land use category. This procedure developed “actual” water demand factors

based on billing data for each land use category.

The “actual” water demand factors developed do not provide for a safety factor that is
typically accounted for during the planning process. In order to adjust the “actual” water
demand factors for planning purposes and to provide consistency with the wastewater flow
generation factors, the “actual” water demand factors calculated were compared to
wastewater planning data established by Kennedy/Jenks Consultants (K/J) in Technical
Memorandum No. 1, dated July 27th, 2006. A copy is provided as Appendix B. The
wastewater flow factors and return to sewer ratios developed by K/J were verified, then
compared to the “actual” water demand factors developed from the billing and general plan
information. During the comparison process, the water demand factors were increased
proportionally to correspond with the wastewater flow factors.

In addition, water loss was accounted for in the water demand factors. Water loss data
provided by the City from 1994 through 2006 was reviewed to determine an appropriate
increase in the water demand factors. The water loss data indicated that annual water loss
varied anywhere from seven percent to nineteen percent of the water produced for the years
of data provided. However, in the last three years of data provided, approximately 9.6% of
the water produced was classified as “water loss.” Therefore, the flow factors were increased
approximately ten percent to account for water loss. Additional information on water loss is
provided in Section 1V.B.3 of this Report. The planning level demand factors developed for

the water system are summarized in Table Ill-1 below.

Table 1111
Water Demand Factors

Land Use Description (DDS?:(I:%) D:ar::?:rd Unit

Neighborhood Low (NL) 0-8 1.20 gpm/acre
Neighborhood Medium (NM) 9-20 2.00 gpm/acre
Neighborhood High (NH) 21 - 54 5.00 gpm/acre
Commerce (C) - 1.60 gpm/acre
Industry (1) - 1.60 gpm/acre
Public and Institutional (PI) - 0.75 gpm/acre
Parks and Open Space (POS) - 0.10 gpm/acre
Downtown Specific Plan 21-54 2.55 gpm/acre
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DESIGN AND PLANNING CRITERIA AND STANDARDS

D. WATER PEAKING FACTORS

Peaking factors are used to estimate maximum day and peak hour demands. These factors,
wherever possible, are based on actual water usage. When actual water data is not
available, peaking factors are based on typical industry standards for water purveyors in

southern California.

The City operates the water system in two main operational modes, a summer mode and a
winter mode. Due to the significant differences in operational philosophies during these
seasonal periods, the hydraulic model was developed to reflect these two modes of
operation. Therefore, this Report includes seasonal demand conditions representing the

summer and winter average demands.

Typically, seasonal peaking factors are developed using billing information. However, the
City does not read all customer meters on a monthly basis, but rather every other month, and
all meters are not read at the same time. Using the billing data to generate seasonal peaking
factors would be difficult using this data; therefore the City’s production data was utilized. A
memorandum from RBF to the City describing the calculation of seasonal peaking factors is

included as Appendix C.

The City’s production data represents all sources of water production including surface and
groundwater sources. The production data is recorded on a monthly basis. Production data
from 2003 through 2005 was used to arrive at the summer and winter (seasonal) peaking

factors.

A total of five (5) demand conditions have been developed to allow for more detailed
analyses of the distribution system. The five demand conditions include; Average Day,
Maximum Day, Peak Hour, Summer Average Day, and Winter Average Day. The peaking

factors for each demand condition are described herein.

1. Average Day

The average day system demands were developed based on billing information from

January 2004 to December 2005 received from the City. The maximum day and peak

hour demands are derived from the average day demand.
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DESIGN AND PLANNING CRITERIA AND STANDARDS

2. Maximum Day

The maximum day peaking factor was developed using historical production data. The
peaking factor was developed using 2003 through 2005 production data. The peak
month of production was identified (August of 2003 = 15,734 gpm) and then the average
production of 2003 thru 2005 was identified (12,359 gpm). The ratio between these two
values (1.27) is the maximum month peaking factor. Assuming that the maximum day
demand is approximately 20% larger than the maximum monthly demand (multiply it by a
factor of 1.2), the end result is a maximum day peaking factor of 1.52. Therefore, the

average day is peaked by a factor of 1.52 to arrive at the maximum day demand.

3. Peak Hour

In a primarily residential community, such as San Buenaventura, the peak hour demand
typically occurs in the morning hours between 7 AM and 9 AM. The peaking factor was
based on multiplying the maximum day demand by the diurnal peak hour factor of 2.61
(See Section lll.E), resulting in a Peak hour factor of 3.97 times the average day demand.
The peak hour was found to occur at 7 AM, according to actual hourly meter data of

water usage at a large residential apartment complex in the City.

4. Summer Average Day

The production data from 2003 through 2005 was used to develop the summer average
day demands. From the production data, the months of June, July, August, and
September were classified as the summer months. The peaking factors for the summer
months was determined for each of the three years, and then averaged to arrive at an
overall summer peaking factor for the demands in the system. See Figure IlI-1 attached,
which displays the 2003 through 2005 production data for each month.

Based on the production data provided, the summer peaking factor calculated was 1.18
times the average yearly production. In an effort to be conservative, the summer peaking
factor that will be used for this analysis is 1.20.

5. Winter Average Day

The production data from 2003 through 2005 was used to develop the winter average

day demands. The months of December, January, February, and March were classified
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DESIGN AND PLANNING CRITERIA AND STANDARDS

as the winter months. The peaking factors for the winter months were determined for

each of the three years, and then averaged to arrive at an overall winter peaking factor

for the demands in the system. See Figure Ill-1 attached, which displays the 2003

through 2005 production data for each month.

Based on the production data provided, the winter peaking factor was 0.82 times the

average yearly production. In an effort to be conservative, the winter peaking factor will

be 0.80.

See Table llI-2 for a summary of the peaking factors used in this Report and

recommended for use in estimating future water demands.

Table IlI-2

Water Peaking Factors

Demand Condition

Peaking Factor

Winter Average Day

0.80 x Average Day

Summer Average Day

1.20 x Average Day

Maximum Day

1.52 x Average Day

Peak Hour

3.97 x Average Day
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DESIGN AND PLANNING CRITERIA AND STANDARDS

E. DIURNAL PATTERN

The diurnal pattern is a graphical representation of time-varying demands over a 24-hour
period. The diurnal pattern will show the City’s changing demands in relation to an average
day demand. This pattern was input into the hydraulic model to simulate actual demand
fluctuations in the distribution system throughout a normal day. In addition, the pattern will aid
the City in timing planned occurrences, such as flushing and temporary shut-downs within the

distribution system.

The diurnal peaking factors were developed using actual meter data from one of the City’s
large users metered for the modeling effort. A master meter for a large residential apartment
complex was selected for use in the development of the system wide diurnal pattern. This
large user was selected due to the fact that the diurnal pattern was consistent with industry
standard diurnal patterns and determined to be typical of the majority of the citywide land
use. The data recorded at this location exhibits a 24-hour variation in demand that is

expected to occur throughout the distribution system.

The corresponding diurnal curve for the entire system can be seen as Figure llI-2. The
average day demands are shown at a factor of 1.0. Generally there is low usage at night and
increased usage in the mornings and early evening. There are two peaking times in the City’s
diurnal pattern, one morning peak at 7 A.M. and one evening peak at 7 P.M. Additionally

detail on development of the diurnal curve is included in Appendix C.

In addition to creating a system wide diurnal pattern, the City identified the top eleven water
users and installed temporary flow data loggers that recorded usage on an hourly basis.

Each top water user has its own diurnal pattern in the hydraulic model.
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DESIGN AND PLANNING CRITERIA AND STANDARDS

F. FIRE FLOW REQUIREMENTS

The City generally follows the fire flow requirements as established by the Insurance Services
Office (ISO), the City of San Buenaventura Fire Department, and the Uniform Fire Code
(UFC). The water system shall be capable of providing the maximum day demand plus the
minimum required fire flow at a single location with a minimum residual pressure of 20 psi.
The fire flow may be provided from multiple hydrants provided they are within a specified
distance of the structure (as identified in the UFC). An exception to maintaining the minimum
pressure requirement is for a fire hydrant located adjacent to a reservoir with no domestic
water services between the fire hydrant and the reservoir. Fire flow requirements for specific
buildings are identified in Appendix IlI-A of the Uniform Fire Code (UFC) and are based on
building square footage and materials of construction. The City Fire Department has
established both fire flow rates and durations for the various land uses in the City according
to the 2001 California Fire Code. Table 1lI-3 contains a summary of the fire flow analysis

criteria established for this Report.

Table I1I-3
Fire Flow Requirements

Land Use Type Fire Flow (gpm) Duration (hrs.)

Single Family Residential 1,000 2

Multi-Family Residential 1,500 2

Commercial 4,500 4

School/Industrial 4,500 4
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IV. WATER USAGE

This section will discuss the City’s existing water usage trend and the future water usage to be expected
at the ultimate build-out of the entire service area.

A. HISTORICAL
1. Historical Water Usage

The historical trend of the water usage has fluctuated slightly from year to year, but has
generally increased 2.5% per year. Figure IV-1 shows the historical water usage from the
five-year period from 2000-2005, as reported in Table 4-2 of the City’s 2005 Urban Water
Management Plan.

Figure 1V-1
Historical Water Usage
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B. EXISTING WATER USAGE

1. Pressure Zone Demands

Water billing records from January 2004 to December 2005 were used to determine the
current water usage within the City water service area. The billing information was
analyzed to compute the average daily water usage for each meter. Each meter was
then spatially assigned to the nearest parcel, allowing the total water usage to be

calculated for each parcel.

Utilizing the capabilities of the hydraulic modeling software, the existing average day
water demands for each parcel were then totalized into their respective pressure zones.
The same was done for the maximum day and peak hour demand conditions. The
resulting demands per pressure zone are summarized in Table IV-1. It should be noted
that due to the fact that the hydraulic model utilizes several diurnal curves that peak the
demands at different times, the peak hour demands summarized in Table 1V-1 will not
exactly match the demands if the peaking factors identified in Section |l were simply
applied to the average daily demand.

Table IV-1
Existing Demands per Pressure Zone

Pressure Average Day Maximum Day Peak Hour
Zone gpm cfs gpm cfs gpm cfs
210 2,147 478 3,263 7.27 8,531 19.01
260 507 1.13 770 1.72 2,069 461
330 2,141 477 3,255 7.25 8,512 18.97
360R 59 0.13 90 0.20 241 0.54
400 714 1.59 1,086 2.42 2,627 5.85
430 3,116 6.94 4,736 10.55 11,605 25.86
430R 30 0.07 46 0.10 122 0.27
466 95 0.21 144 0.32 387 0.86
535 526 1.17 800 1.78 2,149 479
588 27 0.06 42 0.09 112 0.25
605K 22 0.05 34 0.08 91 0.20
605 231 0.52 351 0.78 945 210
660R 23 0.05 35 0.08 94 0.21
860 341 0.76 519 1.16 1,394 3.1
1035 57 0.13 87 0.19 233 0.52
Total 10,037 22.36 15,257 33.99 39,112 87.156

* Demands generated by hydraulic model and averaged over 24-hours, with the exception of the peak hour which

was determined from an instantaneous simulation at the peak hour.
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2. Large Users

In an effort to increase the accuracy of the demand allocation within the model, the City
installed seventeen (17) temporary flow data loggers, which monitored what the City
identified as their top eleven (11) largest users. The data was recorded from January
through March and May through July of 2006. The large user demands were removed
from the parcel shape file, and then re-allocated by hand in the model as close to the
actual meter location as possible. The demands were allocated as an average day
demand based on the data recorded, and the demands were peaked throughout the day
using a unique pattern for each of the large users.

3. Total Water Loss

Total water loss was determined by analyzing water loss information provided by the City.
An average of the data gathered from 1994-2006 shows that water loss constituted an
average of 13% of the total used water. AWWA'’s Technical and Educational Council
conducted a survey, Survey of State Agency Water Loss Reporting Practices Repon", to
determine the extent of which state and regional agencies have established programs or
policies to assess water loss management. The results of the survey indicated that
California Urban Water Conservation Council has set a benchmark to limit unaccounted
for water to less than 10% of the total water usage. Some potential reasons for lost water
includes water used in operation and maintenance, pipe leaks, reservoir leaks, fire
department use, meter error and unmetered water usage. The pipeline replacement
program and facility assessment should help identify and reduce unaccounted for water
usage. Further analysis of the pipeline replacement program is discussed in Section X.

The City has a meter replacement program and has begun a leak detection program in

order to reduce unaccounted for water usage and to identify potential problem areas.

' American Water Works Association (AWWA). 2002. Survey of State Agency Water Loss Reporting Practices Report. p.13.
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C. NEAR-TERM WATER USAGE

Water usage within the City is expected to increase in the near-term as vacant parcels within the
City’s water service boundary are developed. Based on development of the vacant parcels,
proposed redevelopment projects and proposed new development projects identified in Section
I1.C.1, the near-term average day demand is projected to increase by approximately 1,058 gpm,
or approximately 11% of the total current average day usage. The projected demands for near-
term development within the City is estimated based on the pending projects identified by the City
in the January 2006 Pending Project List, and do not include the possibility of split parcels or

subdivided lots. It is assumed that the existing water service boundaries will not change.

Refer to Table V-2 for a summary of the near-term water demands (including the existing

demands) in each pressure zone within the City’s service area.

Table IV-2
Existing Plus Near-Term Demands by Pressure Zone

Pressure Average Day Maximum Day Peak Hour
Zone gpm cfs gpm cfs gpm cfs
210 2,289 5.10 3,479 7.75 9,080 20.23
260 509 1.14 774 1.73 2,021 4.50
330 2,554 5.69 3,882 8.65 10,132 22.57
360R 61 0.14 93 0.21 241 0.54
400 761 1.70 1,157 2.58 3,019 6.73
430 3,522 7.85 5,354 11.93 13,974 31.14
430R 30 0.07 46 0.10 120 0.27
466 95 0.21 145 0.32 378 0.84
535 563 1.26 856 1.91 2,235 4.98
588 27 0.06 42 0.09 109 0.24
605K 22 0.05 34 0.08 88 0.20
605 236 0.52 358 0.80 935 2.08
660R 26 0.06 40 0.09 104 0.23
860 341 0.76 519 1.16 1,354 3.02
1035 57 0.13 87 0.19 227 0.50
Total 11,095 24.72 16,864 37.58 44,016 98.07

* Demands generated by hydraulic model for Maximum Day and averaged over 24-hours. Average Day and Peak Hour
determined by utilizing peaking factors and the Maximum Day demand generated by hydraulic model. It is noted that the
demands within this table will not directly correlate with Tables IV-4 and IV-6, due to the varying diurnal curves
established for the large users.
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WATER USAGE

Assuming ultimate build-out of the City’s water service area per the 2005 General Plan, as shown

in Exhibit 1I-1 and as described in Section 11.C.2, the ultimate average day demand is projected to

increase by 2,983 gpm over the near-term average day demand. This results in total increase of

4,041 gpm over the existing average day demand, or 40% of the current average day usage. The

projected demands for the build-out of the water service area are estimated, and do not include

the possibility of split parcels or subdivided lots. It is assumed that the water service boundaries

will reflect the 2005 General Plan area.

Table IV-3 contains a summary of the projected increase of water demand at ultimate build-out,

which represents the amount of additional water usage expected to occur within the City beyond

the existing demands and the near-term demands. As Table 1V-3 indicates, there is potential for

development within the City even after the near-term developments are complete.

The

information in Table IV-3 was compiled from information in the 2005 General Plan as well as the

Pending Project List from January of 2006.

In some instances, the projected increase in the average day demand is zero due to the fact that

the land use is projected to be built-out after the near-term developments have been completed.

Table IV-3

Projected Increase in Average Day Demands at Build-out by Land Use

Remaining Projected
Ultimate |Near-Term| Acreage After | Demand -
General Plan Land Use Increase in
c Vacant Vacant Near-Term Factor
ategory M Average Day
Acreage Acreage Acreage (gpm/Ac) D
emand (gpm)
Developed
Neighborhood Low (NL) 426 221 205 1.20 246
Neighborhood Medium (NM) 116 188 0 2.00 0
Neighborhood High (NH) 16 41 0 5.00 0
Commerce (C) 621 78 542 1.60 868
Industry (1) 1,178 86 1,092 1.60 1,746
Public and Institutional (PI) 0 19 0 0.75 0
Parks and Open Space (POS) 0 440 0 0.10 0
Downtown Specific Plan (DTSP) 30 23 7 2.55 18
Harbor District 41 0 41 2.55 105
Total 2,428 1,097 1,331 - 2,983

[1] Ultimate Vacant acreage per the 2005 General Plan, Table 3-1.
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Based on the projected average day demands calculated in Table 1V-3, the projected maximum

day and peak hour demands have also been calculated, as shown in Table 1V-4.

Table IV-4

Projected Increase in Demands from Near-Term to Build-out by Land Use

General Plan Land Use Category

Demand (gpm)

Average Day

Max Day

Demand (gpm)™

Peak Hour
Demand (gpm)?

Neighborhood Low (NL) 246 374 976
Neighborhood Medium (NM) 0 0 0
Neighborhood High (NH) 0 0 0
Commerce (C) 868 1,319 3,446
Industry (1) 1,746 2,655 6,933
Public and Institutional (PI) 0 0 0
Parks and Open Space (POS) 0 0 0
Downtown Specific Plan (DTSP) 18 27 70
Harbor District 105 159 416
Total 2,983 4,534 11,841

[1] Maximum day demands calculated by multiplying average day demands by a factor of 1.52.
[2] Peak hour demands calculated by multiplying average day demands by a factor of 3.97.

As illustrated in Table IV-4, there is potential within the City water service area to have a

significant increase in water demand at the time ultimate build-out occurs. Table IV-5

summarizes the existing, near term and ultimate build-out demands that the City may experience.

Table IV-5
Demand Summary
Average Day Maximum Day Peak Hour
Demand Condition | Demand (gpm / afy) |Demand (gpm / afy) | Demand (gpm)
Existing Demands 10,037 /16,190 15,257 /24,610 39,112
Near Term Demands 11,095/ 17,896 16,864 / 27,202 44,016
14,078 /22,708 21,398 / 34,515 55,857

Ultimate Demands
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Figure IV-2
Demand Projections (Normal Weather Year)
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Figure IV-2 shows the demand projections based on information found in the 2005 Urban Water
Management Plan. In addition, Figure V-2 displays the demands for 2005, which are based on
billing information as well as the projected demands for 2010, which is based on the near-term
demand projections.
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V. WATER SUPPLY

The City’s domestic water supply is derived from local groundwater basins, Lake Casitas and
sub-surface water from the Ventura River. The City also has a 10,000 acre-foot per year
allocation from the California State Water Project. To date the City has not received any of this
water because there are no facilities to get the water to the City. See B.1 of this Section for a

more detailed description of this supply.

There are presently five water sources that provide water to the City water system:

Casitas Municipal Water District (Casitas)

Ventura River Foster Park Area (Foster Park)
o Surface Water Intake

o Upper Ventura River Groundwater Basin/Subsurface Intake and Wells

Mound Groundwater Basin (Mound)

Oxnard Plain Groundwater Basin (Fox Canyon Aquifer)

Santa Paula Groundwater Basin (Santa Paula Basin)

It should be noted that the City also provides recycled water from the Ventura Water Reclamation
Facility. The recycled water system and its supply were not analyzed as a part of this Master
Plan Report. A brief description of the existing system is provided in Section B.3.a. Please see

Exhibit V-1 for the locations of the City’s supply sources.

A. CURRENT WATER SUPPLY
1. Casitas Municipal Water District (Casitas)

The western portion of the City is within Casitas’ service area. Approximately 30 percent
of the City's water accounts are located within the Casitas service area. The City
currently purchases water from Casitas; see Table V-1 for historical water purchases for
the past 15 years. Storm water runoff from local watersheds is stored in Lake Casitas,
located approximately 10 miles northwest of the City, then treated and delivered to
customers by Casitas. Casitas supplies potable water to agricultural, domestic, municipal,
and industrial users within its service area. The Casitas service area includes the Ojai
Valley, the western part of the City, and the coastal area between the City and Santa
Barbara County. Use of Casitas water is restricted to areas within its boundaries. Exhibit

V-1 shows the Casitas boundary in respect to the City water service area.
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The "safe yield" of Lake Casitas is defined to be the amount of water that can be
removed from the lake each year without excessive risk that the lake will become dry.
The safe yield of Lake Casitas is currently estimated to be 21,920 AFY, based on the
critical historical dry period from 1944 to 1965. Studies by Casitas’ engineering
department have shown that this period represents the most critical dry spell for the

Lake’s watershed of all the years which historical data is available.

To maintain the future operation of Lake Casitas at safe yield, Casitas established an
allocation program for its customers in 1992. The City's allocation can be as high as the
in-District demand for Stage | (wet or average year or 8,000 AFY), or reduced to 7,090
AFY for Stage 2 (dry conditions). This amount is incrementally reduced during Stages 3
and 4 dry weather conditions and results in 4,960 AFY for Stage 5 (extremely dry
conditions). Stage 2 is initiated when Lake Casitas storage drops below 95,000 AF and
Stage 5 is initiated when levels drop below 65,000 AF. The lower allocation remains in
effect until the storage is recovered to 90,000 AF. A possible future impact to the
multistage allocation system may be the operation of the fish ladder at the Robles

Diversion. This may limit the amount of water available to the City.

In July 1995, the City signed the present operating agreement with Casitas establishing
the City's minimum annual purchase at 6,000 acre-feet per year (AFY), which is subject
to the allocation program described above during drought periods. While additional
supply (up to 8,000 AFY) may be available to the City in future years, the present annual
supply used within the Casitas district boundary of the City service system is

approximately 6,200 AFY (annual average for the last 10 years).

Based on the estimated demands reflected in Chapter VI. Distribution System of this
report the estimated future annual supply used within the Casitas district boundary of the
City will be approximately 6,200 AF. Table V-1 reflects historical water purchases for the

past 15 years from Casitas.
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Table V-1
Historical Water Purchases — Casitas

Year Purcha[:1s]es (AF)
1995 1,622
1996 4,456
1997 7,089
1998 4,328
1999 7,061
2000 5,836
2001 6,292
2002 7127
2003 4,912
2004 6,833
2005 7,115
2006 5,398
2007 6,699
2008 5,659
2009 6,236

[1] Figures are from City annual water production records.

Water from Lake Casitas is delivered to the City via a 30-inch (maximum) diameter
gravity flow pipeline. City turnouts are located at the Avenue Treatment Plant (CMWD
No. 1) and at Ramona and Olive Streets (CMWD No. 2). Combined capacity of the City’s
turnouts on this pipeline is 21 MGD (7 MGD via CMWD No.1 and 14 MGD via CMWD
No. 2).

2. Ventura River Surface Water Intake and Upper Ventura River Groundwater

Basin/Subsurface Intake and Wells (Foster Park)

Surface water from the Ventura River is colleted via surface diversion, subsurface
collector, and shallow wells and delivered to the Avenue Treatment Plant through the
City’s Foster Park facilities. Production from this source is a function of several factors
including diversion capacity, local hydrology, environmental impacts, and the storage

capacity of the Ventura River alluvium and upstream diversions.

The Ventura River water source is dependent upon local hydrology. Currently, the
surface intake structure at Foster Park is unused due to the natural channeling of the

active river channel bypassing the structure. Each year the flows can change the position
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of the active river channel in relation to the intake structure. According to a model of the
Ventura River developed in 1984 and modified in 1992, the Upper Ventura River Basin
fills after one or more years of above average rainfall. Once full, it takes three successive
years of drought, with below average rainfall to deplete the river basin subsurface storage
and cause river water production to drop until the drought ends. More recent ongoing
studies are looking at the interaction between groundwater diversion and surface water

flow in the Foster Park reach.

The Foster Park facilities produce groundwater throughout the year. However, due to
storm flows, the wells are subject to inundation and erosion. The early 2005 winter
storms destroyed Nye Well 1A and damaged Nye Wells 2, 7 and 8. The pipeline
between Nye Wells 7 and 8 along the west bank of the river and the pipeline that crosses
the river from Nye Well 8 to the intake pipeline for the Avenue Treatment Plant were also
damaged during the storms. Nye Wells 7 and 8 were repaired in late 2006, the pipeline
across the river was repaired in late 2007 and the pipeline repair between Nye Wells 7 &
8 was completed in early 2009. Table V-2 reflects the past 15 years of production from

this water source.

Table V-2
Water Production — Ventura River
Year Production (AF) '
1995 9,042
1996 7,926
1997 7,052
1998 8,069
1999 6,419
2000 6,779
2001 5727
2002 5,951
2003 6,722
2004 6,118
2005 2 1,293
2006 2,244
2007 & 1,966
2008 2,711
2009 3,037

[1] Figures are from City annual water production records.
[2] Low production due to severe storm events in early 2005 that resulted in extreme damage to the City’s
Foster Park water production facilities, some repairs were completed in 2009.
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With input from resource agencies and consultants in 2008, the City began conducting
studies of the Ventura River flow conditions and is presently operating the Foster Park
facilities in an environmentally responsible manner. Presently the City operations staff
has voluntarily adopted a well production schedule that limits its pumping based on
annual rainfall conditions. The City intends to work with experts to ascertain a pumping
regime that will balance production demands with environmental concerns and is

presently studying the relationship between groundwater production and surface flows.

Estimations of approximately 6,000 AFY on average is available based on this
operational scenario and is comparable to the 50-year average historical City production
records between 1960 and 2009. However, operational constraints will likely allow a
diversion efficiency of up to 70 percent (average 4,200 AFY) to be obtained under the
City’s operations schedule, which can be considered reliable for planning purposes and is

roughly equal to the annual average for the last 10 years.

The current production capacity of the existing Foster Park facilities is summarized in
Table V-3 — Foster Park Current Operational Capacity. The total operational and peaking
capacity of the Foster Park facilities is 2,950 gallons per minute (gpm), which is
approximately 13 acre-feet per day (AFD). For the purpose of this study, the operational
capacity is defined as the production rate at which a well facility can be expected to
reliably provide a groundwater supply without creating inordinate stress on the aquifer
from which it produces. The peaking capacity is the maximum rate at which a facility can
produce water to meet short-term system demands at the risk of imposing stresses which
can accelerate well plugging processes. While the peaking capacity of a well is possible,
the operational capacity is preferable for planning long-term use of a well facility under
reasonable conditions (differential pressure or entrance flow velocity through the well
screen, etc.) that are conducive to anticipating a typical service life of 30 to 40 years from
a well. If well facilities are equipped with standard motor controls (with only off or on
capabilities), the operational and peaking capacity are the same. |f pump motor controls
are equipped with a variable frequency drive, the peaking capacity may be substantially
greater than the operational capacity which is prudent to promote a long-term service life

for a well.

In implementation with the Matilija Dam Ecosystem Restoration Project, two additional
wells were installed at Foster Park as part of the mitigation measures identified. The
wells identified in Exhibit V-3 as Foster Park Nos. 12 and 13 were constructed by and

funded through a grant received by the Ventura County Watershed Protection District for
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the city in order to mitigate for water lost as a result of increases in turbidity due to the
removal of Matilija Damn. At present, the wells are not to be operated until the project
related impacts after removal of Matilija Dam necessitate the activation of these new
wells and in accordance with the National Marine Fisheries Biological Opinion for the
project. However, the City intents to include the operation of these wells in the
environmental analysis of proposed Foster Park Well field improvements. But for the
purposes of this report, production from these two wells is not included in the production

capacity summarized in Table V-3.

Table V-3
Foster Park Current Operational Capacity

Operational Capacity Peaking Capacity

City Well Designation (GPM) (GPM)
Nye No. 2 " Inactive Inactive
Nye No. 7 1,150 1,150
Nye No. 8 550 550
Nye No. 11 150 150
Collector Intake 1,100 1,100
Foster Park No. 12 NAF! NAF!
Foster Park No. 13 NAF! NAF!
Total 2,950 2,950

[1] Nye Well No. 2 is currently non-operational.
[2] Foster Park Wells Nos. 12 & 13 are mitigation wells for the Matilija Dam Ecosystem Restoration Project

It is anticipated that construction of additional Foster Park Well Facilities (CIP# 97904 —
Foster Park Wellfield Production Restoration) and expansion of the Avenue Treatment
Plant (CIP# 73009 — Avenue Water Treatment Plant Phase 2) to its maximum capacity
will increase the supply from this source in the future. These improvements are

anticipated to restore historical production capabilities to produce up to 6,700 AFY with

an operational capacity of approximately 10,000 gpm.

Table V-4
Foster Park Future Additional Operational Capacity'"
Operational Capacity Peaking Capacity
City Well Designation (GPM) (GPM)
Foster Park No. 14 1,250 1,250
Foster Park No. 15 1,250 1,250

[1] Based on Foster Park Wellfield Design Study by Hopkins Groundwater Consultants, Inc. dated Dec. 2007.
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3. Mound Groundwater Basin (Mound)

The Mound Groundwater Basin has historically provided water for overlying beneficial
uses and satisfies agricultural, municipal, and industrial demands. Historical use has
been documented to temporarily exceed the yield of the basin and result in water levels
that have fallen below sea level and created a threat of seawater intrusion. To abate this
threat the city abandoned its historical coastal well facilities and located groundwater
extraction near the center of the Mound Basin. A report (Fugro, 1997) compiled as part
of a 1996 study of the basin indicated that historical data supports a basin yield of at least
8,000 AFY during drought conditions as long as pumpage is reduced during wet years to

allow water levels to recover.

The 1983 to 1996 average annual production from the Mound Basin was approximately
5,000 AFY (Fugro, 1997). While the resulting water levels in the basin over that time
period reportedly ranged from significantly below sea level to a sufficient elevation about
sea level to control seawater intrusion, the basin water level trend did not indicate an
average production significantly above 5,000 AFY could be sustained without creating

adverse conditions.

Historical agricultural and private well uses have typically extracted about 2,000 AFY
while the City average annual extraction for the last ten years has been approximately
4,000 AFY. The production capacity of the existing Mound Basin wells is shown in Table
V-4 and indicates these facilities are presently capable of producing an annual production
of approximately 4,400 AFY. The average annual supply from the basin for the last ten

years has been approximately 4,000 AFY.

Currently, two wells withdraw water from the Mound Groundwater Basin; Victoria Well
No. 2, which was installed in 1995, and Mound Well No. 1, which began production in
April 2003. Victoria Well No. 1, which was installed in 1982, is considered an inactive well

at this time due to maintenance and water quality issues and is scheduled for destruction.

Table V-5
Mound Basin Current Operational Capacity

Operational Capacity Peaking Capacity
City Well Designation (GPM) (GPM)
Victoria No. 2 ) 1,500 2,200
Mound No. 1 1,500 2,200
Total 3,000 4,400
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Water quality is highly mineralized in the Mound Basin and blending with lower TDS

water is required by the California Department of Public Health (CDPH). The City intends

to review historical demands to determine the accuracy of past projections.

Projected capital improvement projects for the Mound Basin include a new well, Mound

Well #2 (CIP 73020) and an upgrade to Victoria Well #2 (CIP 73015).

The well design

for Mound Well #2 will be similar to future Saticoy Well No. 3 and Golf Course Well No. 7,

and is anticipated to have an operational capacity of 2,000 gpm and a peaking capacity

of 3,000 gpm.

Table V-6

Mound Basin Future Additional Operational Capacity

City Well Designation

Operational Capacity
(GPM)

Peaking Capacity
(GPM)

Mound No. 2

2,000

3,000

Table V-7 reflects the past 15 years of production from this water source.

Water Production - Mound Basin

Table V-7

Year Production (AF) '
1995 2,169
1996 2,789
1997 ! 213
1998 ! 802
1999 3,955
2000 4,579
2001 4,030
2002 3,720
2003 5,546
2004 4,773
2005 3,716
2006 4,102
2007 3,428
2008 3,481
2009 2,480

[1] Figures are from City annual water production records

[2] Well production for 1997 and 1998 was reduced as more water was taken from Lake Casitas because of the

City’s Minimum Purchase Agreement and the Victoria Wells were off due to the Bailey Plant Expansion Project.
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4. Oxnard Plain Groundwater Basin (Fox Canyon Aquifer)

Wells near the Buenaventura Golf Course have drawn from the Oxnard Plain
Groundwater Basin since 1961. Currently, two wells, Golf Course Wells No. 5 and 6,
produce potable water for the City’s system with a third well (Golf Course Well No. 3) out
of service for major rehabilitation. This third well could be used as an emergency source
and will only return to service during a drought, following the replacement of wellhead,
pump, electrical and raw water connection. These wells pump from the Fox Canyon
aquifer of the Oxnard Plain Groundwater Basin. Average annual yield from the Golf
Course wells over the past 10 years has been about 3,750 AFY. However, due to the
present water system water supply and operational constraints the last 5 year annual has
been 5,500 AFY and will continue until additional facilities are developed at which time it

is anticipated that the City will go back to the 2010 reduced historical allocation.

Table V-8
Oxnard Plain Basin Current Operational Capacity

Operational Capacity Peaking Capacity
City Well Designation (GPM) (GPM)
Golf Course Well 5 2,100 2,100
Golf Course Well 6 2,100 2,100
Total 4,200 4,200

The Fox Canyon Groundwater Management Agency (GMA) was created by state
legislation in 1982 to manage local groundwater resources in a manner to reduce
overdraft of the Oxnard Plain and stop seawater intrusion. A major goal of the GMA is to
regulate and reduce future extractions of groundwater from the Oxnard Plain aquifers, in
order to operate and restore the basin to a safe yield. In August 1990, the GMA passed
Ordinance No. 5, which requires existing groundwater users to reduce their extractions

by five percent every five years until a 25 percent reduction is reached by the year 2010.

The City's historical allocation was set by the GMA at 5,472 AFY, which was the average
extraction from the Golf Course Wells for the base period 1985 to 1989. Beginning in
1992, historical extractions set by the GMA were reduced by five percent (5%) to 5,198
AFY, in 1995 it was reduced to 4,925 AFY, in 2000 it was reduced to 4,651 AFY and
further in 2009 to its current allocation of 4,378 AFY. This allocation will be further
reduced to 4,104 AFY in 2010.
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The City has identified a new well to be placed in the Oxnard Plain Groundwater Basin,
Golf Course Well No. 7 (CIP 73018). This well will provide an operational capacity of
2,000 gpm and a peaking capacity of approximately 3,000 gpm.

Table V-9
Oxnard Plain Future Additional Operational Capacity
Operational Capacity Peaking Capacity
City Well Designation (GPM) (GPM)
Golf Course Well 7 2,000 3,000

Table V-10 reflects the past 15 years of production from this water source.

Table V-10
Water Production — Oxnard Plain Basin
Year Production (AF) '
1995 2,606
1996 2,774
1997 3,452
1998 4,312
1999 1,621
2000 2,674
2001 1,016
2002 1,112
2003 2,898
2004 2,391
2005 5,379
2006 5,348
2007 5,443
2008 5,517
2009 5714

[1] Figures are from the Fox Canyon Groundwater Management Agency records.

Conjunctive use strategies, operational practices, and production/treatment facility
constraints have allowed the City to store 30,249 AF in the GMA bank as of the end of
the calendar year 2009. This storage bank currently makes it possible for the City to use
its banked groundwater credits as an additional supply in the event of a drought or

operational/production/treatment constraints from other supply sources.
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5. Santa Paula Groundwater Basin

The Saticoy Water Company, acquired by the City in 1968, included Saticoy Well No. 1,
which produced from the Santa Paula Basin. Due to casing failure, the well was
destroyed and replaced in 1991 with a new well designated as Saticoy Well No. 2. Well
No. 2 was placed in the same general location as Well No. 1. In May 2003, Saticoy Well
No. 2 was rehabilitated. After rehabilitation, the resulting sustainable well capacity was
1,200 gpm. The original well construction was incapable of pumping properly at higher
flows. Water from Saticoy Well No. 2 is treated by an iron/manganese conditioning

facility.
Table V-11
Santa Paula Basin Current Operational Capacity
Operational Capacity Peaking Capacity
City Well Designation (GPM) (GPM)
Saticoy No. 2 800 1,200

The City is moving forward with designing and constructing Saticoy Well No. 3 (CIP
97899), which will improve the water supply to the Saticoy Treatment Plant. It is expected
that Saticoy Well No. 3 will have an operational capacity of 2,000 gpm and a peaking
capacity of 3,000 gpm.

There are plans to expand the Saticoy Conditioning Facility's (CIP 97521) capacity to
allow two wells to run together at the same time. The higher output will provide additional
supply to the 430-pressure zone, where demand may increase due to proposed
development.

Table V-12
Santa Paula Basin Future Additional Operational Capacity
Operational Capacity Peaking Capacity
City Well Designation (GPM) (GPM)
Saticoy No. 3 2,000 3,000

Table V-13 reflects the past 14 years of production from this water source.
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Table V-13
Water Production — Santa Paula Basin

Year Production (AF)""
1996 1,594
1997 2,025
1998 1,025
1999 1,578
2000 1,621
2001 1,910
2002 1,157
2003 ! 316
2004 2,183
2005 2,046
2006 1,068
2007 1,263
2008 986
2009 819

[1] Figures are from the Santa Paula Basin Annual Report records.

[2] Production during 2003 was low due to the rehabilitation of Well No. 2 during that period.

In March 1996, the City ended a five-year stalemate over the use of the Santa Paula
Basin. Under an agreement with the United Water Conservation District (United) and the
Santa Paula Basin Pumpers Association (an association of ranchers and businesses),
the City can pump on average 3,000 AFY from the Santa Paula Basin. The City is not
limited to this allocation in any single year, but may produce seven times its average
annual allocation (21,000 AF) over any running seven-year period. In addition, the City
may pump an additional 3,000 AFY in case of an emergency resulting from a long-term

drought situation.
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Table V-14
Summary of Current Water Supply
Average Present
Historical Annual Operational
Supply Supply Supply
Projection (2000-2009) | Constraint
Water Supply Source (AFY) (AFY) (AFY)
Casitas 4,960 - 8,000 6,200 6,200
Ventura River (Foster Park) 4,200 -6,700 4,200 4,200
Mound Groundwater Basin 2,500 — 4,000 4,000 5,500 "
Oxnard Plain Groundwater 4,100 4,100 6,775 @
Basin
Santa Paula Groundwater Basin 3,000 1,340 1,600 ©
Total 18,760 — 25,800 19,840 24,275

[1] Assumes two wells operational, one well at 1,500 gpm and one at 2,000 gpm
[2] Assumes two wells operational at 2,100 gpm each.

[3] Assumes one well operational at 1,000 gpm.

B. POTENTIAL WATER SUPPLY

A water supply capacity evaluation is described later in this report (Section VIII). This section

will briefly describe any planned or proposed projects which may affect the water supply

sources for the City.

1.

State Water Project

The City also has a 10,000 acre-foot per year allocation from the California State Water
Project (SWP).
entitlement to 10,000 acre-feet of SWP are: (1) the 1963 State Water Supply Contract of
20,000 acre-feet entitlement of SWP water between the Department of Water Resources
(DWR) and Ventura County Watershed Protection District (VCWPD) known formerly as
Ventura County Flood Control District (VCFCD); (2) the 1970 agreement between
VCFCD and Casitas known formerly as the Ventura Municipal Water District that

The base contractual agreements concerning the City’s annual

assigned the 20,000 acre-feet entitlement to Casitas; and (3) the 1971 agreements
between Casitas and the City providing the City with an annual entitlement of 10,000

acre-feet and Casitas and United providing United with an annual entitlement of 5,000
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acre-feet. Ventura’s 10,000 acre-foot entitlement offers the City the potential future
advantage of using the SWP entitlement to augment our water supply. At this time the
City does not have the facilities needed to receive SWP water into our distribution
system. The City’s goal has been to protect and provide the additional water supply for
our community, while minimizing the financial impact of keeping this entitlement.

The City pays annual SWP Table A water fees to DWR, which cover construction costs
for SWP facilities and administration to deliver allotments of water throughout the state. In
addition, the citizens of Ventura voted November 3, 1993 in favor of desalinating
seawater over importing water through the SWP, as the preferred supplemental water
supply option. However, based on the City Attorney's review of the City's SWP Table A
water, the City cannot unilaterally end its involvement in the SWP's financial obligations
and SWP Table A water without great risk.

The Monterey Amendment to the State Water Contract in 1999 provided the City a formal
mechanism to allow the City to place their SWP water into a “turn back” pool to be
purchased by other SWP contractors. The City has taken part in the SWP “turn back”
pool over the past several years which has provided a small annual revenue offset. The
City has also worked recently with United who requested to receive the City’s allocation

at the “turn back” pool rate which provided water benefits to the County area as a whole.

Recent changes in the regulations and the current potential market for state water has
provided a possible opportunity for the City to recover a more significant revenue offset.
However, at the same time the annual costs associated with SWP water are anticipated
to increase substantially while the available supply from the state has gone down
resulting in a reduction of allocation to SWP Contractors in recent years to 40-50%. The
higher costs and lower supplies are due to proposed projects in the Sacramento-San
Joaquin Delta because of several years of drought and environmental concerns over
protecting endangered species. The City is working with an expert consultant to
evaluate the City’s existing policy on SWP water and the City’s options related to short

term and long term leases of its SWP entitlement.

2. Saticoy County Yard Well

In 2004 the County of Ventura proposed relocating their maintenance yard from the

existing location to a site within the Saticoy Community contiguous to the City’s water

system. In exchange for City water service, which required an extraterritorial water
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service agreement, the County provided the City with a new well and pipeline facilities.
The new well was provided to offset the County’s anticipated water demand, as well as,
provide significant additional water supply. The pipeline facilities provided by the County
included approximately 2,320 feet of 14” pipeline from the new well to a location where
the City would eventually complete the remainder of the raw water pipeline to the City’s

existing Saticoy Conditioning Facility for treatment.

A domestic pipeline was also provided that tied into the City’s existing pipeline system at
two locations. The County’s’ facilities were completed in 2006. The City’'s Capital
Improvement Program (CIP) Plan included the City’s portion of the raw water pipeline
that connected the County provided raw water pipeline to the City’s Saticoy County Yard
Well. The City’s’ portion was completed in 2009. In November 2009 the City Council
was to certify the Final EIR for the Saticoy & Wells Community Plan and Development
Code. During the certification process the Fox Canyon Groundwater Management
Agency (FCGMA) and United voiced concerns regarding the water supply anticipated
from the Saticoy Yard Well for the project area. Consequently, the City approved a
Limitation and Tolling Agreement whereby the parties agreed to a cooperative Operations
Testing Plan to provide testing of the impact of the water drawn from the Saticoy County
Yard Well. As a result of the testing under the Operations Plan it was determined that the
April 2004 County of Ventura Saticoy Operations Yard EIR was not sufficient for the
anticipated operations of the Saticoy County Yard Well and therefore additional

environmental clearance is warranted for operation of the well.

Therefore, the anticipated future water supply from the Saticoy County Yard Well is
unknown at this time. It should be noted that the City’s 2005 Urban Water Management
Plan (UWMP) and 2008 Biennial Water Supply Report included the Saticoy County Yard

Well as a water supply source of up to 2,400 acre-feet per year.

3. Recycled Water

a. Ventura Water Reclamation Facility (VWRF)

Flows from the City’s wastewater collection system are treated at the City’s Ventura
Water Reclamation Facility (VWRF). The reclamation facility has a capacity of 14 MGD,
with provisions to be expanded to an ultimate capacity of 16.8 MGD. Average annual
flows to the reclamation facility total about 9.3 MGD. Recycled water from the VWREF is

used for general irrigation of the two golf courses, a City park and landscape irrigation
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areas located along the existing distribution alignment. A portion of the effluent is
pumped to these reclaimed water customers and a portion is lost to evaporation and
percolation losses. The reaming effluent is discharged to the Santa Clara River Estuary

(Estuary).

The discharge from the VWREF is regulated with a permit issued by the Los Angeles
Regional Water Quality Control Board (RWQCB), which is renewed every five years.
During the 2008 re-issuance process, controversy arose on whether or not the City

should be permitted to continue its current volume of discharge into the Estuary.

While some parties wanted the RWQCB to revoke the existing exemption to State water
policy, which allows the discharge, others, including resource agencies such as NOAA
Fisheries and California Department of Fish and Game, did not want any decrease in the
amount of the current discharge because of its support of the Estuary’s endangered

species and enhancement of its habitat value.

Therefore, the Discharge Permit issued by the RWQCB allowed continuation of the
discharge but required the City to perform three extensive studies which include: 1)
Estuary Subwatershed Study; 2) Recycled Water Market Study; and 3) Treatment
Wetlands Feasibility Study. The special studies along with the associated stakeholder
processes are designed to provide information necessary to support development of a
sustainable discharge regime. In the end, these studies will result in the issuance of a
Discharge Permit for the future that will allow the City to utilize its recycled water as a
valuable resource, balancing this benefit with the additional environmental benefits of

sustaining the critical habitat for endangered species in the Estuary.

b. Ojai Valley Sanitary District (OVSD)

The City provides potable water to AERA Energy LLC (Aera) for oil recovery operations
in the North Ventura Avenue area of the City. Aera currently purchases about 1,000 AFY
of water. In 2007 the City in partnership with the Ojai Valley Sanitary District (OVSD)
completed a preliminary feasibility analysis for the re-use of effluent currently discharged
from OVSD into the Ventura River. The discharge averages approximately 2 million
gallons per day, and enters the river approximately 5 miles upstream of the Pacific
Ocean. The first part of the analysis focused on environmental issues primarily related to
impacts of reduced discharge flow on the receiving environment, and possible impacts to

water quality as a function of reduced flows. The second part of the analysis considered
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engineering and market issues related to different levels of effluent re-use. Ultimately,
from an economic perspective, the cost and difficulty of providing the infrastructure
necessary to supply recycled water to potential users has to be balanced against the

demand for such water, and the willingness of potential users to pay for it.

The engineering and market analysis identified a cost-effective combination of localized
users that minimized the additional infrastructure necessary to supply the recycled water.
The primary users identified were Aera Energy, and local growers, with Aera accounting
for the bulk of the demand. These users, which are currently supplied with a combination
of raw and potable water, could utilize approximately half of the current effluent
discharge. Collectively, the environment, engineering and market analyses suggested
that the re-use of at least a portion of the effluent is sufficiently feasible to justify further
consideration, although full CEQA documentation and review will be necessary prior to
implementation. The City and OVSD continue to discuss and work together to

investigate the potential reuse of OVSD effluent.

C. EMERGENCY INTERCONNECTIONS

The City’s Capital Improvement Plan has identified the Ventura/Oxnard Emergency
Intertie as a potential project (CIP 73033). This project would provide an interconnection
with the City of Oxnard’s Booster Station No. 4 and the City of San Buenaventura’s 430
Pressure Zone.

Interconnections with neighboring water purveyors are considered a source of
emergency supply. Interconnections allow for agencies to share supply and storage in

the event of an emergency.

The West County Water Supply Reliability Study, which recommended an emergency
connection between the City of Ventura and City of Oxnard water systems, was
completed in late 2003. The Final Draft of the West Ventura County Emergency Intertie
Initial Study/Mitigated Negative Declaration was completed in June 2007. The
Ventura/Oxnard Emergency Water Intertie is a potential project identified in the City’s
Capital Improvement Project Plan 2008-2013 and is unfunded at this time.
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VI. DISTRIBUTION SYSTEM

The City of San Buenaventura Public Works Department (\Water Section) operates and maintains
a water distribution system that includes treatment facilities, turnouts, reservoirs, tanks, pumping
stations, pressure reducing stations and transmission and distribution pipelines used to meet the
potable water demands of its customers. Exhibit VI-4 shows all of the City’s distribution system
facilities. A description of the City’s current distribution system and general operation is
described below.

A. PRESSURE ZONES

The City operates a total of 16 individual pressure zones, each with a unique hydraulic
gradient that provides water service within acceptable operating pressure ranges. Pressure
zones are defined as areas of service that are supplied by a source (or combination of
sources and storage) that provide a constant hydraulic gradient. Pressure zone boundaries
are determined by ground elevations and facility locations. It is a goal of the City to deliver
water to its customers at a minimum pressure of 40 psi. For operation purposes, the City
does not want pressures in their system to exceed 150 psi. Several zones have similar
elevation heads but may be hydraulically independent from another pressure zone. A
hydraulic schematic of the City water system is shown on Exhibit VI-1. The flow schematic
shown on Exhibit VI-2 represents the existing system and its typical operation. The pressure

zone boundaries are identified on Exhibit VI-3.

Each pressure zone is isolated by boundary conditions, such as pumps, pressure reducing
stations, reservoirs, tanks and normally closed valves. The HGL of each pressure zone is
generally based on the high-water level of the reservoir(s) serving each respective zone. The
HGL of the pressure reduced zones were established based on the design discharge
pressure and ground elevation of the pressure reducing station. Table VI-1 lists the pressure
zones within the City’s system. The pressure zone names are synonymous with the HGL of
the zone. Pressure zone names with the suffix “K” represent a zone that has the same HGL
as another pressure zone but is separated geographically from the other zone, and pressure
zones with the suffix “R” represent pressure zones that are reduced via pressure reducing

stations.
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Table VI-1
Pressure Zones

Pressure Zone Name

210
260
330
360R
400
430
430R
466
535
588
605K
605W
605V
660R
860
1035

The following provides a brief description of each pressure zone:

210 Pressure Zone

The 210 Pressure Zone covers the western portion of the City. This pressure zone is the
second largest zone in terms of demand. Water is supplied to this zone from the Casitas
Municipal Water District (Casitas) Turnouts No. 1 and 2. Turnout No. 2 has a
transmission main that connects directly to the Hall Canyon Reservoirs. The Hall Canyon
and Power reservoirs provide storage for this zone. Water is boosted from this zone
directly into the 260, 330, 400, 430, and 605K Pressure Zones.

260 Pressure Zone
The 260 Pressure Zone spans over portions of downtown Ventura. The Grant Park and
Hall Canyon Tanks provide storage for this zone. The zone is fed by the Modella and Hall

Canyon booster pump stations. The HGL of the zone is 260 feet.

330 Pressure Zone
The 330 Pressure Zone is located in the southern portions of the City and spans to the
east. This is the third largest zone in terms of demand. The Bailey Reservoir provides

storage for this zone. The zone is fed by the 330 booster pump station as well as the Golf
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Course pump station. Water is boosted from this zone directly to the 430 and 466

Pressure Zones.

360R Pressure Zone
The 360R Pressure Zone is a small zone located in the northern portion of the City near

the downtown area that is supplied via pressure-reduction from the 466 Pressure Zone.

400 Pressure Zone
The 400 Pressure Zone is located in the upper northwest portions of the City and spans
to the south. The Valley Vista and Seneca Tanks provide storage for this zone. The zone

is fed by the Valley Vista booster pump station.

430 Pressure Zone

The 430 Pressure Zone spans across the central and eastern portions of the City. The
pressure zone is the largest zone in terms of demand. The Corbett, Foothill, Long
Canyon, and Sexton Tanks provide storage for this zone. The zone is fed by the Foothill,
Seaward and Poli, Five Points, and Bailey booster pump stations. It is noted that the inlet
elevations of the tanks that provide storage for this zone are at various elevations,
ranging from an elevation of 423 feet to 430 feet. These varying inlet elevations impact
the operations of this pressure zone, as the tanks in this zone do not balance well with
each other due to the large difference in inlet elevations and pipeline flow restrictions.

430R Pressure Zone
The 430R Pressure Zone is a small zone located in the northern portion of the City near

the downtown area that is supplied via pressure-reduction from the 588 Pressure Zone.

466 Pressure Zone
The 466 Pressure Zone is located in the north central portion of the City. The Mariano
Tanks provide storage for this zone. The zone is fed by the Mariano booster pump

station.

535 Pressure Zone

The 535 Pressure Zone spans the northeastern portions of the City. The Elizabeth and
Kimball Tanks provide storage for this zone. The zone is fed by the Elizabeth and Kimball
booster pump stations. Water is boosted from this zone to directly to the 860 Pressure
Zone.
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588 Pressure Zone

The 588 Pressure Zone is a small zone located in the northern portion of the City near
the downtown area. The McElrea Tanks provide storage for this zone. The zone is fed by
the McElrea booster pump station.

605K Pressure Zone

The 605K Pressure Zone is a small zone located in the western portion of the City. The
Kalorama Tanks provide storage for this zone. The zone is fed by the Kalorama booster
pump station. This zone has the same hydraulic gradient as the 605 Pressure Zone,
however this zone is geographically and hydraulically isolated from the 605 Pressure

Zone.

605W Pressure Zone

The 605W Pressure Zone is located in the north central portion of the City. The Willis
Tank provides storage for this zone. The zone is fed by the Day Road booster pump
station. This zone has the same hydraulic gradient as the 605K and 605V Pressure
Zones, however this zone is geographically and hydraulically isolated from the 605K
Pressure Zone and hydraulically isolated from the 605V Pressure Zone via a normally

closed valve.

605V Pressure Zone

The 605V Pressure Zone is located in the north central portion of the City. The View
Park Tank provides storage for this zone. The zone is fed by the View Park booster pump
station. This zone has the same hydraulic gradient as the 605K and 605W Pressure
Zones, however this zone is geographically and hydraulically isolated from the 605K
Pressure Zone and hydraulically isolated from the 605W Pressure Zone via a normally

closed valve.

660R Pressure Zone
The 660R Pressure Zone is a small zone located in the northern portion of the City
between the 860 and 605 Pressure Zones that is supplied via pressure-reduction from

the 860 Pressure Zone.
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860 Pressure Zone
The 860 Pressure Zone is located in the upper north central portions of the City. The
Ondulando Tank provides storage for this zone. The zone is fed by the Willis and

Ondulando booster pump stations.

1035 Pressure Zone
The 1035 Pressure Zone is located in the upper north central portions of the City. The
Nob Hill Tank provides storage for this zone. The zone is fed by the Nob Hill booster

pump station. This zone is the highest-pressure zone within the City.

B. TURNOUTS

The City distribution system receives a portion of its potable water supply from two turnout
connections to the Casitas Municipal Water District (Casitas) system. Casitas Turnout No. 1
is located at the Avenue Treatment Plant and provides potable water to the 210 Pressure
Zone. Casitas Turnout No. 2 is located at the intersection of Olive and Ramona Streets and
provides water to the 210 zone via a 24-inch transmission main that fills the Hall Canyon
Reservoirs. Both of the turnouts are regulated by Casitas. The City’s turnouts are

summarized in Table VI-2.

Table VI-2
Turnout Summary
Turnout Name Location Source of Supply HGL Capacity
(GPM)
Casitas No. 1 Avenue Treatment Plant Casitas Ml_Jni(_:ipaI Water 210 4,300
District
Casitas No. 2 Intersection of Olive and Casitas Ml_Jnl(_:lpaI Water 210 8,333
Ramona Streets District

C. RESERVOIRS AND TANKS

The City has a combination of both concrete reservoirs and steel tanks that provide storage
for the distribution system. The City currently has four concrete reservoir sites in the
distribution system, ranging in storage capacity from 1.12 million gallons (MG) to 14.68 MG,
totaling approximately 32 MG. The City currently has 23 steel tanks in the distribution system,
ranging in storage capacity from 0.08 MG to 2.54 MG, totaling approximately 20 MG. The

reservoirs and tanks provide storage to meet peak demands and emergency storage for fire
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DISTRIBUTION SYSTEM

protection. Storage is utilized to minimize pumping requirements during on-peak energy

(Southern California Edison) hours. The existing reservoirs and tanks are listed in Table VI-3.

Table VI-3
Existing Potable Reservoirs and Tanks

Reservoir (R) or Bottom of Tank | Spillway | Overflow Level | Storage at Overflow |Pressure Zone

Tank (T) Name (ft) (ft) (ft above Floor) Elevation (MG) (HGL)
Hall Canyon (1) - R 190 205 15 2.00
Hall Canyon (2) - R 190 205 15 6.16 210
Kingston — R 195 212 17 10.00
Power - R 197 212 15 14.68
Grant Park (1) - R 244 261 17 1.12
Grant Park (2) - R 244 261 17 1.12 260
Hall Canyon (1) - T 243 260 17 0.25
Hall Canyon (2)- T 243 260 17 0.25
Bailey (1)- R 325 339 14 2.11
Bailey (2) - R 325 339 14 2.11 330
Bailey (3)- R 325 339 14 3.02
Seneca - T 383 411 28 1.19 400
Valley Vista - T 369 400 31 1.02
Corbett - T 398 428 30 1.52
Foothill (1) - T 399 430 31 0.75
Foothill (2) - T 399 430 31 0.75
Long Canyon (1)- T 402 430 28 1.95 430
Long Canyon (2) - T 402 430 28 1.95
Sexton (1)-T 393 423 30 2.54
Sexton (2)-T 393 423 30 2.54
Mariano (1)- T 449 466 17 0.32 466
Mariano (2) - T 449 466 17 0.32
Elizabeth - T 513 535 22 1.00 535
Kimball - T 495 532 37 1.01
McElrea (1)- T 572 587 15 0.08 588
McElrea (2)- T 572 587 15 0.08
Kalorama (1) - T 591 605 15 0.15 605K
Kalorama (2) - T 591 605 15 0.15
View Park - T 578 601 23 0.25 605V
Willis — T 573 603 31 1.01 605SW
Ondulando - T 827 860 34 0.40 860
Nob Hill - T 1004 1035 31 0.30 1035

Total Volume (Potable Water) 52.11 -

[1] Kingston is a raw water reservoir that holds untreated Ventura River water, and is not included in the total

storage volume.
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DISTRIBUTION SYSTEM

When the City converted its disinfection regime to chloramination, they developed a Nitrification
Action Plan to deal lower chlorine residuals in the distribution system, and the tanks. For the
monitoring sites, the City performs monthly total chlorine residual, nitrite and HPC testing at each
site. They also perform weekly total chlorine residuals at sites that occasionally have problems.
When the levels reach the "Action Levels" the City begins daily water quality monitoring and
aggressively changes the pump operation to "turn over" the tank. If the residual levels reach the
next "Action Level" then they chemically treat the tank with both chlorine and ammonia to raise
the total chlorine levels. If these actions do not solve the problem and the water quality continues

to degrade, the final action will be to take the tank out of service.

A brief description of each potable reservoir and tank is provided below:

Hall Canyon Reservoir

The Hall Canyon Reservoir is fed from the Casitas Municipal Water District (Casitas)
Turnout No. 2. The reservoir site consists of two cast in place concrete reservoirs. These
reservoirs provide supply for the 210 Pressure Zone as well as supply suction for the Hall
Canyon, Foothill and 330 Booster Pump Stations. The Hall Canyon Reservoirs consist of
a 2.00 MG rectangular reservoir and a 6.16 MG rectangular reservoir, which are located

on the same site but not interconnected.

Power Reservoir

The Power Reservoir is located at the Avenue Treatment Plant and is fed from the
Casitas Municipal Water District (Casitas) Turnout No. 1 or from the treated effluent of
the treatment plant. The reservoir provides supply for the 210 Pressure Zone as well as
supply suction for the Power and Valley Vista Booster Pump Stations. The Power

Reservoir is a concrete reservoir with a capacity of 14.68 MG.

Grant Park Reservoir

The Grant Park Reservoir is fed from the Modella Booster Pump Station and/or the Hall
Canyon Booster Pump Station. The reservoir site consists of a cast in place concrete
reservoir, which has a baffle in the reservoir. The reservoir has had chronic turnover
problems, and only one half of the reservoir is currently in service. This reservoir
provides supply for the 260 Pressure Zone. The Grant Park Reservoir has a total storage
capacity of 2.24 MG.
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Hall Canyon Tanks

The Hall Canyon Tanks are comprised of two (2) 0.25 MG circular welded steel tanks
located directly north of the Hall Canyon Reservoir, The reservoirs are filled from the Hall
Canyon Booster Pump Station and/or the Modella Booster Pump Station. These
reservoirs operate at the same hydraulic gradient as the Grant Park Reservoir.

Bailey Reservoir

The Bailey Reservoir is located at the Bailey Conditioning Facility site and provides
storage for the 330 Pressure Zone. The reservoir consists of one cast-in-place concrete
reservoir that has three separate compartments, which are interconnected. The reservoir
is directly filled by the Golf Course Wells and by the Victoria and Mound Wells once the
influent from these two wells go through the Bailey Conditioning Facility. This reservoir
has a combined capacity of 7.24 MG. The reservoir provides suction for the Bailey

Booster Pump Station.

Seneca Tank

The Seneca Tank is a 1.19 MG circular welded steel tank—
-The reservoir is filled at the bottom from the Valley Vista Booster Pump Station.
This reservoir provides supply to the 400 Pressure Zone and operates at the same
hydraulic gradient as the Valley Vista Tank. A tank mixing pump was recently installed in

the Seneca tank to correct the stratification problem.

Valley Vista Tank

The Valley Vista Tank is a 1.02 MG circular welded steel tank (  EGzGzNGNGD
_The reservair is filled at the bottom from the Valley Vista Booster Pump
Station. This reservoir provides supply to the 400 Pressure Zone and operates at the

same hydraulic gradient as the Seneca Tank.

Corbett Tank

The Corbett Tank is a 1.52 MG circular welded steel tank—
_The reservoir is filled from the Bailey Booster Pump Station and/or Saticoy
Well No. 2, after the water has been treated by the Saticoy Conditioning Facility. This
reservoir provides supply to the 430 Pressure Zone and operates at the same hydraulic

gradient as the Foothill, Sexton, and Long Canyon Tanks.
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Foothill Tanks

The Foothill Tanks are comprised of two (2) 0.75 MG circular welded steel tanks-
—The reservoirs are filled from either; the Foothill Booster
Pump Station, the Seaward and Poli Booster Pump Station, the Five Points Booster
Pump Station, or the Bailey Booster Pump Station or any combination thereof. These
tanks provide supply to the 430 Pressure Zone and operate at the same hydraulic

gradient as the Corbett, Sexton, and Long Canyon Tanks.

Long Canyon Tanks

The Long Canyon Tanks are comprised of two (2) 1.95 MG circular welded steel tanks
—The tanks are filled from either; the Foothill Booster Pump
Station, the Seaward and Poli Booster Pump Station, the Five Points Booster Pump
Station, or the Bailey Booster Pump Station or any combination thereof. These tanks
provide supply to the 430 Pressure Zone and operate at the same hydraulic gradient as
the Corbett, Sexton, and Foothill Tanks. The Long Canyon tanks do not maintain good
water quality because the lack of water volume pumping into the tank cannot properly mix
the tanks, and the demand in the system is not enough to turn them over. Both tanks are

currently out of service.

Sexton Tanks
The Sexton Tanks are comprised of two (2) 2.54 MG circular welded steel tanks-

—The tanks are filled from either; the Foothill Booster Pump

Station, the Seaward and Poli Booster Pump Station, the Five Points Booster Pump
Station, or the Bailey Booster Pump Station or any combination thereof. These tanks
provide supply tc the 430 Pressure Zone and also provide suction for the Elizabeth Pump
Station. These tanks operate at the same hydraulic gradient as the Corbett, Long

Canyon, and Foothill Tanks.

Mariano Tanks
The Mariano Tanks are comprised of two (2) 0.32 MG circular welded steel tanks-

—The tanks are filled from the Mariano Booster Pump Station.

These tanks provide supply to the 466 Pressure Zone as well as the 360R Zone.

Elizabeth Tank

The Elizabeth Tank is a 1.00 MG circular welded steel tank (|| [ [GTcNGGGED
—The reservair is filled from the Kimball Booster Pump
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Station and/or the Elizabeth Booster Pump Station. This reservoir provides supply to the
535 Pressure Zone and operates at the same hydraulic gradient as the Kimball Tank.

Kimball Tank

The Kimball Tank is a 1.01 MG circular welded steel tank—

_The reservoir is filled from the Kimball Booster Pump Station and/or the
Elizabeth Booster Pump Station. This reservoir provides supply to the 535 Pressure Zone
and operates at the same hydraulic gradient as the Elizabeth Tank. The Kimball tank
was taken out of service because neither Kimball nor Elizabeth would turn over properly.
The City could not take Elizabeth out of service because this would create a long dead
end pipeling, therefore Kimball was taken out of service, The City is currently in the

process of putting Kimball back in service.

McElrea Tanks
The McElrea Tanks are comprised of two (2) 0.08 MG circular welded steel tanks-

—The tanks are filled from the McElrea Booster Pump Station.

These tanks provide supply to the 588 Pressure Zone as well as the 430R Zone.

Kalorama Tanks
The Kalorama Tanks are comprised of two (2) 0.15 MG circular welded steel tanks

_The tanks are filled from the Kalorama Booster

Pump Station. These tanks provide supply to the 805K Pressure Zone. At Kalorama,
there is not enough demand to turn both tanks over, even in the summer. One tank has
been taken out of service. In the winter, it takes a few days to turn over the tank. In the

summer it turns over daily.

View Park Tank

The View Park Tank is a 0.25 MG circular welded steel tank—

-The reservoir is filled from the View Park Booster Pump Station. This reservoir
provides supply to the 605V Pressure Zone.

Willis Tank

The Willis Tank is a 1.01 MG circular welded steel tank (| [ GTcGcCcNGGGG
—The reservoir is filed from the Day Road Booster Pump

Station. This reservoir provides supply to the 805W Pressure Zone.
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Ondulando Tank

The Ondulando Tank is a 0.40 MG circular welded steel tank_
_The reservair is filled from the Ondulando Booster Pump Station and/or
the Wills Booster Pump Station. This reservoir provides supply to the 860 Pressure Zone
and the 660R Zone. The tank also provides suction for the Nob Hill Booster Pump

Station.

Nob Hill Tank

The Nob Hill Tank is a 0.30 MG circular welded steel tank (| EGTGTGNGD
—The reservoir is filled from the Nob Hill Booster Pump Station.

This reservoir provides supply to the 1035 Pressure Zone.
A brief description of the City’s raw water reservaoir is provided below:

Kingston Reservoir
Kingston reservoir is a 10 million gallon concrete raw water reservoir that holds the
untreated water from the Ventura River sources that supplies the water to the Avenue

Water Treatment Plant.
D. PUMP STATIONS

The City operates twenty one (21) pump stations that supply water {o various pressure zones
within the City of San Buenaventura. The pumps range in type, size and capacity. Pump
stations are used to boost water from a lower hydraulic gradient fo a higher hydraulic
gradient, as well as to move water from groundwater wells to upper hydraulic gradients.
Pump stations are critical elements of the City’s distribution system, moving the source water
to the higher elevations. Five (5) pump stations are equipped with a diesel powered
emergency generator, they include Hall Canyon BPS, Foothill BPS, 330 BPS, Bailey BPS
and the Golf Course BPS. It is noted that the Hall Canyon, Foothill and 330 Booster Pumps

are all housed within the same building.

Table VI-4 summarizes the existing pump stations.
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Existing Pump Stations

DISTRIBUTION SYSTEM

Number
Discharge Pumping Stations of Nominal Pumping
Pressure Zone within Zone Pumps | Capacity ™ (gpm)
210 Power 2 8,300
260 Modella 3 1,400
Hall Canyon 2 791
330 330 3 1,095
Golf Course 4 6,515
400 Valley Vista 3 960
Foothill 2 349
430 Seaward and Poli 3 2,338
Five Points 4 6,076
Bailey 3 4,282
466 and 360R Mariano 2 827
535 Elizabeth 3 2,389
Kimball 3 2,323
588 and 430R McElrea 2 306
605K Kalorama 2 437
605V View Park 2 751
605W Day Road 3 1,125
Willis 2 533
860 and 660R Ondulando 2 752
Gosnell 2] [2]
1035 Nob Hill 2 460
Total - - 42,009

[1] Nominal Capacity determined from 2006 Southern California Edison test data with largest unit out of

service.

[2] Gosnell is currently out-of-service.

E. PRESSURE REDUCING VALVES/STATIONS

pressure gradient to a lower pressure gradient.

of the pressure reducing stations.

The City operates ten (10) pressure-reducing stations, which supply water from a higher
The pressure reducing stations consist of

valves set to maintain a constant downstream pressure. Table VI-5 below shows a summary
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Table VI-5
Pressure Reducing Stations
Upstream Pressure Downstream
Name Size (in)
Zone Pressure Zone

Aliso 588 430R 8" /4
Alverstone 860 660R 8" /8
Barnard Way 466 360R 8" /6”
Brodiea 588 430R 6”/2.5
Main and Mills (E) 330 210 8”
Palma 330 210 127/ 4
Petit (E) 430 330 127
Skyline 860 660R 8" /8
Telegraph and Mills - Lower (E) 430 260 8”
Telegraph and Mills - Upper (E) 430 330 12"

(E) — Represents Emergency Station

Aliso

The Aliso Pressure Reducing Station consists of two valves in parallel. The valves reduce the
hydraulic gradient of the 588 Pressure Zone to the Reduced 430 Zone (430R). Under normal
operating conditions, water flows through the 8-inch main line to maintain a constant

downstream pressure and the 4-inch bypass line is not in use.

Alverstone

The Alverstone Pressure Reducing Station consists of two valves in parallel. The valves
reduce the hydraulic gradient of the 860 Pressure Zone to the Reduced 660 Zone (660R).
Under normal operating conditions, water flows through the 8-inch main line to maintain a

constant downstream pressure and the 8-inch bypass line is not in use.

Barnard Way

The Barnard Way Pressure Reducing Station consists of two valves in parallel. The valves
reduce the hydraulic gradient of the 466 Pressure Zone to the Reduced 360 Zone (360R).
Under normal operating conditions, water flows through the 8-inch main line to maintain a

constant downstream pressure and the 6-inch bypass line is not in use.

Brodiea
The Brodiea Pressure Reducing Station consists of two valves in parallel. The valves reduce
the hydraulic gradient of the 588 Pressure Zone to the Reduced 430 Zone (430R). Under
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normal operating conditions, water flows through the 6-inch main line to maintain a constant

downstream pressure and the 2.5-inch bypass line is not in use.

Main and Mills

The Main and Mills Pressure Reducing Station is used as an emergency connection between
the 330 Pressure Zone and the 210 Pressure Zone. The pressure is set at approximately 40
psi in the event of pressure loss to the 210 Pressure Zone. Under normal operating

conditions the valve is closed due to sufficient downstream pressure.

Palma

The Palma Pressure Reducing Station consists of two valves in parallel. The valves reduce
the hydraulic gradient of the 330 Pressure Zone to the 210 Pressure Zone. Under normal
operating conditions, water flows through the 12-inch main line to maintain a constant

downstream pressure and the 4-inch bypass line is not in use.

Petit

The Petit Pressure Reducing Station is used as an emergency connection between the 430
Pressure Zone and the 330 Pressure Zone. The pressure is set at approximately 60 psi in the
event of pressure loss to the 330 Pressure Zone. Under normal operating conditions the

valve is closed due to sufficient downstream pressure.

Skyline

The Skyline Pressure Reducing Station consists of two valves in parallel. The valves reduce
the hydraulic gradient of the 860 Pressure Zone to the Reduced 660 Zone (660R). Under
normal operating conditions, water flows through the 8-inch main line to maintain a constant

downstream pressure and the 8-inch bypass line is not in use.

Telegraph and Mills - Lower

The Telegraph and Mills - Lower Pressure Reducing Station is used as an emergency
connection between the 430 Pressure Zone and the 260 Pressure Zone. The pressure is set
at approximately 35 psi in the event of pressure loss to the 260 Pressure Zone. Under normal

operating conditions the valve is closed due to sufficient downstream pressure.

Telegraph and Mills - Upper
The Telegraph and Mills — Upper Pressure Reducing Station is used as an emergency
connection between the 430 Pressure Zone and the 330 Pressure Zone. The pressure is set
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at approximately 70 psi in the event of pressure loss to the 330 Pressure Zone. Under normal
operating conditions, the valve opens during high demand conditions to supplement the 330

Pressure Zone.

F. PIPELINES

The City’s distribution system is comprised of pipelines ranging in size from 2-inches to 36-
inches. The majority of pipelines are 6, 8 and 12-inches in diameter. There are approximately
380 miles of pipeline within the distribution system.

There are several pipe materials that are used in the system. The largest amount of pipe
used is Asbestos Cement Pipe (ACP) followed by Cast Iron Pipe (CIP). Figure VI-1 shows
the approximate length of pipe in feet of each pipe material used in the distribution system.

Pipes are listed as unknown where records of pipe construction were not found.

See Exhibit VI-5, which shows the City’s entire distribution system with each pipe diameter

color-coded.
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Figure VI-1
Pipe Main Material
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ACP was commonly used in water distribution construction during the 1960’s and 1970’s.
ACP pipe is known for its' resilience to corrosion and long lasting service life in particular
soils. Federal regulations in the late 1970's made ACP pipe fabrication very expensive.
The City started using PVC, ductile iron pipe and coated steel pipe in the late 1970's. The
City uses these pipeline materials for optimal water quality, long service life and for their
economical costs. Coated steel pipe and PVC have indefinite service life depending on
the corrosivity of the soils and quality of linings and coatings. Several portions of the city’s
distribution system were constructed with ductile iron pipeline. Ductile iron pipeline is
generally more expensive and requires an additional dielectric coating in corrosive soils,
compared to steel and PVC. Pipelines less than 12-inches in diameter are typically
constructed of PVC. Steel is commonly used for pipeline diameters greater than 12-
inches.

The age of the pipeline in the system varies from 1 to 101 years old. On average, the
pipeline age is approximately 42 years old.

Figure VI-2 displays the range in pipe diameter and the corresponding length of said
diameter.
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Figure VI-2
Pipe Diameter
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G. TREATMENT PLANTS AND CONDITIONING FACILITIES

The City owns, operates and maintains the Avenue Treatment Plant, the Bailey Conditioning

Facility

and the Saticoy Conditioning Facility.

The Avenue Treatment Plant is the City's main water treatment facility, treating and

disinfecting water derived from the Ventura River. (| GTcccEED
G -~ -nuc Treatment Plant recently underwent

a major upgrade, which was completed in June of 2007. The new treatment plant consists of

a state of the art in-line ultrafiltration membrane filter system that is capable of producing up

to 10 MGD. The updated treatment process was designed to meet current and anticipated

drinking water regulations and is expandable up to 15 MGD.

The Bailey Conditioning Facility is one of two iron and manganese conditioning facilities

within the distribution system. The Bailey Conditioning Facility conditions water derived from

the Mound groundwater basin. _ The Bailey

Conditioning Facility has an existing capacity of 11.56 MGD and has space for an additional

filter, which would increase the capacity to about 13.8 MGD.
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The Saticoy Conditioning Facility is the other conditioning facility operated by the City. The
Saticoy Conditioning Facility is an iron/manganese removal facility which conditions water
derived from the Santa Paula and Oxnard Forebay groundwater basins. _
_ The facility has an existing capacity
of 3.5 MGD, and the City is anticipating an upgrade of this facility (CIP 87521), which would

double the capacity.

CITY OF SAN BUENAVENTURA VI-18
WATER MASTER PLAN W

A\ Wil U aYaYaTalaTYay =~



(9 'g) sliepn 8s1n0Q JloD

s19sN A
B W_ Z# sensen mey o
® sus 1 881n0 10D iaide e wioy 8U0Z 042 i
98IN0Y JI0D /// 2uozZ QLZ Jamod
Ndd Buied 2 sdg ocs @ l . ) uokued |leH _ Sdg ejlepoi sdg
Ayd Biewgz 1 |uoz 09z : ejsIp
i = : 3 =
e ey @1 e . a S48 LETERS
| uohuen |ieH (2)4 d eI = BLIEIOJEY
e ++ SdE
| Agjleg sy ; y3eo- ’
.wn_m Aelieg SN B plemeag ] suoz
ysEiAaL @ suoz  d09¢ - - -

eoyzon  MOEY - ——

|uoZ Oty 2 [UOZ 0t {
hay e A 1 eooUBS 1 EsIn Aejiep
(2)L uoxeg
- (2)L uroog AMd
Sdg Ilequiry (d) fean |
: auo
| Weqrz13 Sl pra Z 00F
. SAdd (2)1 oueuep
. Sa8 (d) SdaMed mein osily 3
4 . B uope|os| i ealpoig
0Z G€§ zes kg
L llequury SHSapat
2uoZ 88% AUOZ MG09
i | 185 ——
auo ' 9UO f
€09 z 109 Z NS09 i AR 0
L sl MS09 Lled maip (z)1 eweloey
BUOZ H099
A0IAHIS 40 1NO ALMIDYA —
Sdg SliM suozseor [
IEYIVAY HIMOd "DHINT QINI4 —
suoz 0o [
auoz AMS09 I LNONYNL LOIMLSIQ ¥3LVM TVdIDINON SYLISYD —
Add Add
sulfyg  euojsieny [ ]
(Add) IAIWA INIONAIY IHNSSIH TYHHON —
suozysos [
auoZ 09g D (A¥d) 3ATVA ONIDNQ3Y 3WNSS3dd ADNITYINIT —
auoz ggg I
) (5dB)} NOILYLS dWnd ¢3Lsood -
|8uUozZ 99¢% I
sucz ocy [ T3~
oov
m mbv ALITIOYA SNINOILIONDD —
e [N (d1) INv1d ININLVIML ¥ILVA —
092 (d) HioAd3ISIY —
) I (L) MNYL 39VHOLS -
auoz oLz R




\3NE NVS 40 ALID | sG]
d
g |3\
P —
bAI_ dep xep %009z t
e | sdung sneg oo 1 SIS
005z
dep xep
005'S | O] [I3AN PUNOR
06£'s 068’y 6eL'y 6eL'y A [
000e
005°L uourzL 000°L 6¥E 0 deq xepy
(AR R, R i o s O e e A . . ZON [PA BUGRIA
09 1 1 82EC 1 1 BvE 1 1 GE0'L 1 £9z'e 2 00e's 0
3 XEW | 1 deny xep _ 1 den xep _ | dedy xep 1 aawn She'LL
ungsigs Lowesdunggps | L uopeg dung ooy | | _vopes dunggee | 207 01 3 WU ooV
005z = 00g't
Aeld Map _
|||||||| £ee's geC |
] yaui-yz z09'F deg xe d
" Z# 10U | Seyisen L# 1ol
| \eid BWed/SiIN B uie
]
005'L 82£'2 000'L 6PE 6VE yaur-gl 0 " | o0s's
0s0' L = sdi o) Jad el i csh'e
9/5'6 = [2pojy Jad xepy L e ——
Ndd Madpaddn Wi 852's i Fazrard i
aaw deg xep |
7'y v 3UOZ OEE < v“ uonelg dwnd Asjieg |
9/0'9 rir's 0 4
Youl-pZ 00S'L DENET 005
_ cl6 08v'Z
Lz€
aan
89G/99b/40E/ =098
ey
0 708 = XB[N)

Z8Z'Y

il

vy v

Svo'el 62€'S
A 4
el
aaw
3UO7 0L
T

08F'¢



101

Se0l

4099

H09¢

Ueao(
o118,

MS09




RESERVOIR STORAGE ANALYSIS

Vll. RESERVOIR STORAGE ANALYSIS

A. INTRODUCTION

Storage is a critical component of a water distribution system as it provides fire protection and
operational flexibility. This section will analyze the City’s existing storage capacity and
determine if it’s adequate to meet the minimum specified criteria based on existing demands
and near-term demands. It should be noted that the City will seasonally change the operations
and status of certain storage facilities in order to address the water quality issues that arise

during times of lower demand.

B. STORAGE CRITERIA

As discussed in Section lll, the existing storage criteria are as follows:

Total Operational Storage= Regulatory Storage + Emergency Storage

1. Total Operational storage represents the reservoir volume at the maximum operating
level (elevation). The operating level should not be confused with the overflow elevation.
The reservoir volume at the overflow elevation is considered the full available storage;
however, the City operates their reservoirs at the ‘operating level,” a level below that of

the overflow elevation. The operating storage is used for analysis purposes.

2. Regulatory storage is based on a certain percentage of the maximum day demand.
Under the current (2007) storage criteria, regulatory storage is 175% of the maximum

day demand.

3. Emergency storage is the volume necessary to supply the maximum required fire flow in
the pressure zone for a specified duration in accordance with the Insurance Services
Office (1ISO), and/or the City of San Buenaventura Fire Department. In areas outside the
City limits that are served by the City’s water system, the Ventura County Fire Protection

District’s criteria should be met.
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RESERVOIR STORAGE ANALYSIS

C. EXISTING SYSTEM STORAGE EVALUATION

This storage analysis evaluates the existing reservoirs to determine if they have adequate
storage volume based on the current storage criteria for each pressure zone. This evaluation
will also analyze whether the existing storage capacity is adequate to meet near-term
development conditions.

1. Available Reservoir Storage (Total Operational Storage)

The available storage within a reservoir assumes a water height equal to the operational
level. The operational storage is defined as the volume based on the reservoir's
dimensions and the maximum operational water level within the tank. Refer to Table VII-
1 for the calculated operational storage within each reservoir.
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RESERVOIR STORAGE ANALYSIS

Table VII-1
Existing Reservoir Storage (Potable Water)
Circular |Rectangular/Square| Bottom |Operational|Operational Total Z_one Overflow StO;‘t‘age Pressure]
Config. Configuration of Tank Level Storage Operational Level |Overflow| Zone
Reservoir Name Storage Elevation

Dia. (ft) "e(';f)’th Width (ft) E'e‘(’;;b" (leggﬁ’)"e (MG) (MG) (fili"’o‘:;’e (MG) | (HGL)
Hall Canyon (1) - R - 124 144 190 13.5 1.80 15 2.00
Hall Canyon (2) - R - 208 264 190 13.5 5.55 19.87 15 6.16 210
Power - R - 347 594 197 13 12.52 15 14.68
Grant Park (1) - R - 84 105 244 12.5 0.82 17 1.12
Grant Park (2) —R * - 84 105 244 12.5 0.82 101 17 1.12 260
Hall Canyon (1)-T 50 - - 243 9 0.13 17 0.25
Hall Canyon (2)-T 50 - - 243 9 0.13 17 0.25
Bailey (1)-R - 168 120 325 10 1.51 14 2.11
Bailey (2) - R - 168 120 325 10 1.51 5.17 14 2.11 330
Bailey (3)-R - 120 240 325 10 2.15 14 3.02
Seneca - T 85 - - 383 25 1.06 502 28 1.19 400
Valley Vista - T 75 - - 369 29 0.96 31 1.02
Corbett — T 93 - - 398 26 1.32 30 1.52
Foothill (1)- T 64 - - 399 20 0.48 31 0.75
Foothill (2) - T 64 - - 399 20 0.48 31 0.75
Long Canyon (1)=T*| 109 - - 402 22 1.54 10.09 28 1.95 430
Long Canyon (2)—T*| 109 - - 402 22 1.54 28 1.95
Sexton (1)- T 120 - - 393 28 2.37 30 2.54
Sexton (2)- T 120 - - 393 28 2.37 30 2.54
IMariano (1)-T 57 - - 449 13.5 0.26 0.52 17 0.32 466
[ariano 2)-T 57 - - 449 13.5 0.26 17 0.32
Elizabeth - T 88 - - 513 19 0.86 182 22 1.00 535
Kimball - T * 68 - - 495 35 0.95 37 1.01
IMcElrea (1) - T 30 - - 572 12.5 0.07 0.13 15 0.08 588
[icEirea 2)-T 30 - - 572 12.5 0.07 15 0.08
Kalorama (1) - T 42 - - 591 12 0.12 0.25 15 0.15 605K
Kalorama (2) - T * 42 - - 591 12 0.12 15 0.15
View Park - T 43 - - 578 19 0.21 0.87 23 0.25 | 605V &
Willis - T 75 ] ] 573 20 0.66 31 1.01 | BOW
Ondulando - T 45 - - 827 25 0.30 0.30 34 0.40 860
Nob Hill - T 40.5 - - 1004 28 0.27 0.27 31 0.30 1035

* Indicates tank is typically taken out of service in the winter.
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RESERVOIR STORAGE ANALYSIS

The storage analysis evaluates the operational storage within each pressure zone.
Therefore, pressure zones that have multiple reservoirs that operate at the same (similar)

hydraulic gradient are combined together for the purposes of this analysis.

Required Emergency (Fire Flow) Storage

Emergency (or Fire Flow storage) requirements are determined by the critical land use
located within each pressure zone. The critical fire flow is determined based on land

uses identified on the City of San Buenaventura 2005 General Plan map.

School or commercial buildings are usually the controlling fire flow in a pressure zone.
Based on information received by the City, the minimum fire flow for a school is 4,500
gpm for a duration of four (4) hours.

Refer to Table VII-2 for the calculated fire flow storage required within each pressure

zone.

Table VII-2

Required Emergency (Fire Flow) Storage

Pressure Fire Flow Duration Required Fire
Zone Service Area Land Use [ Requirement (Hours) Flow Storage
(GPM) (MG)
210 Comm_erce/lndustry/Publlc & 4500 4 108
Institutional
260 Comm_erce/lndustry/Publlc & 4500 4 108
Institutional
330 Comm_erce/lndustry/Publlc & 4500 4 108
Institutional
Commerce/Industry/Public &
400 Institutional 4,500 4 1.08
430 Comm_erce/lndustry/Publlc & 4500 4 108
Institutional
466 Hgghborhood Medium/Neighborhood 1,500 5 018
535 Comm_erce/lndustry/Puinc & 4500 4 108
Institutional
588 Hgghborhood Medium/Neighborhood 1,500 5 018
605K Hgghborhood Medium/Neighborhood 1,500 5 018
605V & Commerce/Industry/Public &
605W | Institutional 4,500 4 1.08
860 Neighborhood Low 1,000 2 0.12
1035 Neighborhood Low 1,000 2 0.12

[1] Land Use per 2005 General Plan.
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3. Available Regulatory Storage

RESERVOIR STORAGE ANALYSIS

The available regulatory storage within each pressure zone is determined by subtracting

the required fire flow storage determined in Table VII-2 from the operational storage

determined in Table VII-1. Refer to Table VII-3 for the available regulatory storage.

WATER MASTER PLAN

Table VII-3
Available Regulatory Storage
Total Zone S— Available
Pressure Zone |  ORerationa Flc?v\;hﬁg))rage REgubsery

(MG) (MG)
210 19.87 1.08 18.79

260 1.91 1.08 0.83

330 517 1.08 4.09

400 2.02 1.08 0.94

430 10.09 1.08 9.01

466 0.52 0.18 0.34

535 1.82 1.08 0.74
588 0.13 0.18 -0.05

605K 0.25 0.18 0.07
605V & 605W 0.87 1.08 -0.21
860 0.30 0.12 0.18

1035 0.27 0.12 0.15

Total 43.21 8.34 -
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4. Existing Reservoir Capacity Evaluation
To determine if a reservoir's storage capacity is adequate or deficient based on the
existing water demand, the “required” regulatory storage was subtracted from the
“available” regulatory storage (as listed in Table VII-3). The current City reservoir sizing
criteria identifies the “required” regulatory storage as 175% of maximum day demand.
Table VII-4 evaluates whether the “available™ regulatory storage identified in Table VII-3
is adequate to meet the “required” regulatory storage of 175% maximum day demand.
Table ViI-4
Capacity Evaluation — Existing Demand Storage Requirements
Available Existing Required Regulatory Excess or
Pressure | Regulatory Maximum Day Storage (175% of Deficient
Zone Storage Demand Max Day Demand) Capacity
(MG) (GPM) (MG) (MG)
210 18.79 3,263 8.22 10.56
260 0.83 770 1.94 -1.11
330 4,09 3,255 8.20 -4.11
400 0.94 1,086 2.74 -1.80
430 9.01 4,736 11.94 -2.92
466 0.34 233 0.59 -0.25
535 0.74 800 2.02 -1.28
588 -0.05 87 0.22 -0.27
605K 0.07 34 0.09 -0.02
okl 0.21 351 0.89 1.10
860 0.18 554 1.40 -1.22
1035 0.15 87 0.22 -0.07
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5. Reservoir Capacity Evaluation — Near-Term Demand Requirements

RESERVOIR STORAGE ANALYSIS

The existing storage capacity was also evaluated based on the projected near-term

demand and the existing storage criteria. Table ViI-5 identifies the storage capacity within

each zone under the near-term demand condition.

Table VII-5

Capacity Evaluation — Near-Term Demand Storage Requirements

Available Near Term Required Regulatory Excess or

Pressure | Regulatory | Maximum Day | Storage (175% of Max Deficient

Zone Storage Demand Day Demand) Capacity
(MG) (GPM) (MG) (MG)
210 18.79 3,479 8.77 10.02
260 0.83 774 1.95 -1.12
330 4.09 3,882 9.78 -5.69
400 0.94 1,157 2.92 -1.98
430 9.01 5,354 13.49 -4.48
466 0.34 237 0.60 -0.26
535 0.74 856 2.16 -1.42
588 -0.05 87 0.22 -0.27
605K 0.07 34 0.09 -0.02

605V &

605 -0.21 358 0.90 -1.12
860 0.18 559 1.41 -1.23
1035 0.15 87 0.22 -0.07

D. CONCLUSIONS AND RECOMMENDATIONS

The results of both the existing system storage capacity evaluation and the near-term storage

capacity evaluation indicate that all pressure zones, with the exception of the 210 Pressure

Zone, are deficient in capacity.

In the near-term demand condition, the citywide storage

deficiency is 7.64 MG, assuming that the excess capacity in the 210 Pressure Zone can be

utilized in other areas. The excess capacity available is all located in the 210 Zone, which is

the lowest HGL in the system. Therefore to utilize the excess storage, there must be excess

pumping capacity available to move the water to the higher zones in need.

Since the storage deficiencies in the 605K and 1035 Zones are negligible, the existing storage

in those zones is deemed to be adequate. The deficiencies in the 466 Zone and the 588 Zone
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RESERVOIR STORAGE ANALYSIS

are considered minor and not the most critical. All other zones (7 total) are considered to

have significant deficiencies that require further evaluation and potential action.

In order for the excess storage in the 210 Zone to be used by the higher zones, a reliable
To be
conservative, it is assumed that those zones that can directly take suction from the 210 Zone

pumping supply with adequate excess pumping capacity must be available.

will be able to tap into the excess storage available. Utilizing data from Section IX — Pump
Station Analysis, the following Table VII-6 was prepared to evaluate if and where the excess
capacity in 210 Zone reservoirs could be utilized.

Table VII-6
Utilization of Excess Pumping Capacity
: ; Time
Excess Pumping Capacity to
suction |peficians| DEficient | oot TR e CAPACIV I Required to | Utilized 210
Zone Zoné Capacity Pump Zone Capacity
(MG) Deficient (MG)
Volume (hrs)
Pump Station(s)| Flow (gpm)
Modella/Hall
210 260 -1.12 Canyon 1,383 13.5 1.12
210 330 -5.69 330 -3,811 N/A 0
210 400 -1.98 Valley Vista -197 N/A 0
Foothill/'Seaward
210 430 -4.48 and Poli/Five 4,226 j 7 g 4.48
Points

Note: The excess pumping capacity for the 430 Pressure Zone was determined from the excess capacity of the
Foothill, Seaward and Poli, and Five Points excess capacity after deducting half of the 430 Zone near-term maximum

day demands and all of the pump through demands.

As shown In Table VII-6, existing available pumping capacity can be utilized to help distribute
the excess storage capacity from the 210 Zone to the 260 and 430 Zones, thereby eliminating
the need to construct storage in each of those zones. The 330 Zone and 400 Zone remain
deficient and capital improvements are recommended.

As discussed in detail in Section XIIl.LA.2, the City has had to deal with water quality issues in
several zones, due to a difficulty in turning water over in the reservoirs during times of low
demand. This has led the City to develop a Nitrification Action Plan, which requires changes
to the system operations in the winter months. The 400 Zone is a zone that requires

consistent operator action to achieve water turnover in the reservoirs. Adding more storage to

CITY OF SAN BUENAVENTURA
WATER MASTER PLAN

Vil-8

Wi SlaTalal~latwrd~l



RESERVOIR STORAGE ANALYSIS

the 400 Zone would increase the potential for water quality problems, and require more
manual operation of the facilities. An option to mitigate the storage deficiency in the zone, and
help circulate water through the reservoirs, is to put the Gosnell Pump Station back into
service. The Gosnell Pump Station would require a complete reconstruction of the piping,
valving, pumps, motors and electrical/telemetry equipment. Also, access to the existing site
needs improvement. Rehabilitation of the Gosnell PS is currently listed in existing CIP 97887.
It is recommended that, in order to mitigate the storage deficiency of the 400 Zone and
improve water quality, the Gosnell PS rehabilitation project should be implemented as its own
individual CIP:

¢ Renhabilitate the Gosnell Pump Station

The 330 Zone is deficient by 5.7 MG in the near-term demand condition. Although the 330
Zone does not have adequate pumping capacity to tap into the excess 210 Zone storage, it
does have access to the groundwater. Groundwater is considered reliable storage, provided
the delivery facilities have back-up power capabilities. In lieu of constructing storage facilities
in 330 Zone, the City could develop additional wells with back-up power. The City’s current
CIP has outlined projects to develop two new wells that will supply the 330 Zone, with a
combined capacity of 5,000 — 6,000 gpm. It is recommended that the City proceed with plans

for the following projects:

¢ Mound Well No. 2 (CIP 97907)
e Golf Course Well No. 7 (CIP 97908)

The City’s current capital improvement program recommends adding storage in the 605 Zone
(Arroyo Verde Park). The project is recommended to remain in the capital improvement
program, however it is recommended that the project description be adjusted so that the

proposed capacity mitigates the storage deficiencies of the 535, 605 and 860 Zones.

e CIP 97879 — Upsize to 3.8 MG (New Tank in 605 Zone)

In the future, if large developments are proposed within the City’s service area, the developer

shall evaluate the storage requirements on an individual project basis at that time.
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WATER SUPPLY ANALYSIS

VIll. WATER SUPPLY ANALYSIS

A. INTRODUCTION

This section evaluates the City’s existing water supply capacity to determine if it is adequate to
meet the existing and future demands of the City. This section will also evaluate several
scenarios that examine the effects on the distribution system if a particular facility is out of
service, or if one or more of the supply capacities are reduced due to drought conditions.

The City has three main sources of supply; Lake Casitas, the Ventura River, and three
groundwater basins. The water from Lake Casitas is delivered to the City by the Casitas
Municipal Water District (Casitas) through two turnout connections. Water is derived from the
Ventura River via surface diversion, subsurface collector and shallow wells, and treated at the
Avenue Treatment Plant. Water from the Mound Groundwater Basin is conditioned at the Bailey
Conditioning Facility and water from the Oxnard Plain Groundwater Basin is disinfected and
blended at the Bailey Conditioning Facility. \Water from the Santa Paula and Oxnard Forebay

Groundwater Basins are conditioned at the Saticoy Conditioning Facility.

B. EXISTING WATER SUPPLY ADEQUACY

This section summarizes the City’s existing supply sources, and their available capacities.

Water from Lake Casitas is treated by the Casitas Municipal Water District (Casitas) and
delivered to the City at two turnouts, Casitas No.1 and Casitas No. 2. Casitas No. 1 is located at
the Avenue Treatment Plant and Casitas No. 2 is located at the intersection of Olive and Ramona
Streets and fills the Hall Canyon Reservoir. Table VIII-1 contains a summary of the maximum

supply capacity from Casitas.

Table VIII-1
Casitas Supply
Maximum | Maximum
Potable Water Source Capacity | Capacity
(gpm) (mgd)

Casitas No. 1 4,300 6.2

Casitas No. 2 8,333 12.0

Total 12,633 18.2
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WATER SUPPLY ANALYSIS

Water from the Ventura River is treated by the Avenue Treatment Plant, which is located on North
Ventura Avenue. Upgrades at the Avenue Treatment Plant were completed in August 2007. The
current treatment capacity of the Plant is 10 MGD (6,944 gpm) and is expandable up to 15 MGD
(10,417 gpm). This facility treats all water from the Ventura River subsurface extraction system at
Foster Park. Table VIII-2 contains a summary of the current supply capacity to the Avenue
Treatment Plant. As Table VIII-2 shows, the Avenue Treatment Plant is currently under utilized
due to the fact that several of the groundwater wells in the Ventura River area were destroyed
during a 2005 storm event.

Table VIII-2
Avenue Treatment Plant Supply
Maximum [ Maximum
Avenue Supply Sources | Capacity | Capacity
(gpm) (mgd)

Nye 2* 400 0.58

Nye 7 1200 1.73

Nye 8 750 1.08

Nye 11 150 0.22

Subsurface Intake 1,000 1.44

Total Supply (Un-Treated) 3,500 5.05

Avenue Maximum Capacity | 6,944 10.0

* Indicates well is currently out of service

Woater from the Mound Groundwater Basin is conditioned by the Bailey Conditioning Facility, which is
located off of Fremont Street. The Bailey Conditioning Facility has a current capacity of 11.5 MGD
(7,986 gpm) and has space for one additional filter, which would increase the capacity of the facility to
approximately 13.8 MGD (9,600 gpm). This facility conditions water from Victoria Well No. 2 and
Mound Well No. 1. Table VIII-3 contains a summary of the current supply capacity to the Bailey
Conditioning Facility. As Table VIII-3 shows, the Bailey Conditioning Facility is currently under

utilized, and has an available capacity of approximately 2,500 gpm.
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Table VIII-3
Bailey Conditioning Facility Supply

Maximum | Maximum
Bailey Supply Sources | Capacity | Capacity
(gpm) (mgd)
Victoria 2 3,000 4.3
Mound 1 2,500 3.6
Total Supply (Un-Treated) | 5,500 7.9
Bailey Max. Capacity 7,986 11.5

WATER SUPPLY ANALYSIS

Water from the Santa Paula and Oxnard Forebay Groundwater Basins are conditioned by the Saticoy

Conditioning Facility, which is located at the intersection of Telephone and Wells Road. The Saticoy

Conditioning Facility has a current treatment capacity of 3.5 MGD (2,430 gpm) and is slated for

expansion (Existing CIP 97521), which will double the capacity. This facility conditions water from

Saticoy Well No. 2 and is anticipated to condition water from the Saticoy County Yard Well. Table

VIlI-4 contains a summary of the supply capacity to the Saticoy Conditioning Facility. As Table VIII-4

shows, the Saticoy Conditioning Facility is currently under utilized, and has an available capacity of

approximately 1,200 gpm.

Table VIII-4
Saticoy Conditioning Facility Supply

Maximum | Maximum
Saticoy Supply Sources | Capacity | Capacity
(gpm) (mgd)
Saticoy 2 1,200 1.73
Saticoy County Yard Well 2,400 3.46
Total Supply (Un-Treated) 3,600 5.18
Saticoy Max Capacity 2,430 3.50

C. SUPPLY REDUCTION AND OUTAGE SCENARIOS

The City has expressed interest in improving the reliability of the system supply sources in the event

one or more of these supplies is unavailable or the available capacities are reduced due to drought
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conditions. Of particular interest to the City is the ability to transfer water throughout the distribution

system from the various supply sources available.

Seven operational scenarios were analyzed to determine the effects on the distribution system when
particular supplies are unavailable or the capacities of the supply sources are reduced. Four of the
scenarios are “outage” scenarios, which examine the system when specific supply sources are out of
service. The remaining three scenarios are “capacity reduction” scenarios, which examine the
system when supply sources have reduced capacities due to drought conditions, as described in the
2005 Urban Water Management Plan.

1. Avenue Treatment Plant Out of Service

Woater is extracted from the Ventura River using both subsurface wells and a subsurface
intake, which deliver the untreated water to the Avenue Treatment Plant. The treatment plant
treats the water to meet current drinking water standards, and the treated water is stored
within the Power Reservoir. The water is then fed into the 210 Pressure Zone by gravity from
the Power Reservoir; from which the water is also transferred to higher hydraulic gradients
throughout the distribution system by various pump stations. The Avenue Treatment Plant
was recently upgraded (completed in August 2007) and has a current capacity of 10 MGD.
The plant was designed to be fully expandable up to 15 MGD.

Although the Avenue Treatment Plant has undergone major renovations, the supply from the
Ventura River is susceptible to environmental impacts, which has reduced the supply
available to the City. For this reason, an analysis was conducted to examine the impacts on
the distribution system if the Avenue Treatment Plant or the Ventura River supply were
unavailable. Based on discussions with City staff, a reasonable duration that the City expects
to be without this supply is approximately four months. See Exhibit VIII-1 for a schematic
representation of the supply sources and distribution system under this condition.

System Impacts
Based on the results of the analysis, it appears that the distribution system would

be able to function adequately for an extended duration with the Avenue

Treatment Plant out of service. Impacts to the system include:

e Casitas supply increased by approximately 650 AFY, with the Avenue
Treatment Plant out of service for a four month duration.
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Recommendations

There are no recommended improvements required to enable the system to

operate with the Avenue Treatment Plant out of service,
2. Casitas Turnout No. 2 Transmission Main Out of Service

The Casitas Municipal Water District (Casitas) supplies pcotable water to the City from Lake
Casitas, which is approximately 10 miles northwest of the City. The City signed an
agreement with Casitas in 1995, which requires the City to purchase a minimum of 6,000
acre-feet per year (AFY), which is subject to an allocation program during periods of drought.

The water from Casitas is delivered to the City and enters the City distribution system through
two turnouts, Casitas Turnout No.1 located at the Avenue Treatment Plant and Casitas

Turnout No. 2 (D

Casitas Turnout No. 2, via a 24-inch steel transmission main that runs east along Ramona
Street, south along Cedar Street, east along Poli Street, and northeast along Hall Canyon
Road, connects directly into the Hall Canyon Reservoir which supplies the City distribution
system. The 24-inch transmission main is approximately 17,000 feet long and does not have

any service connections along its length.

The Casitas supply is considered fo be reliable, however the 24-inch transmission main is
approximately 50-years old and may be susceptible to failure. In the event the 24-inch
transmission main fails, the City will lose the ability to supply the distribution system from
Casitas Turnout No. 2, which is one of the City's largest sources of supply. For this reason,
an analysis was conducted to examine the impacts on the distribution system if the Casitas
No. 2 supply were unavailable for a duration of three days (72-hours). This duration
represents the assumption that it would take three days to make emergency repairs to the

pipeline and restore service.

Two types of analyses were performed, an analysis that examines the mass flow of supplies

within the distribution system and an evaluation utilizing the hydraulic model.

Mass Flow Evaluation

The mass flow evaluation examined the ability of the major facilities to provide
supply under a maximum day demand. This analysis was performed to help
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identify which facilities would be required to provide additional flow with the
Casitas No. 2 supply unavailable. Exhibit VIII-2 contains the results of this
analysis. Based on the results from this evaluation, it appears that the
distribution system would be able to function adequately for a duration of 72-
hours. Exhibit VIII-2 indicates that the following facilities may be required to
provide additional supply or be called into service to meet the maximum day

demands.

e Casitas Turnout No. 1

¢ Golf Course Pump Station

¢ Victoria Well No. 2

e Mound Well No. 1

¢ Main and Mills Pressure Reducing Station Fully Activated

¢ Palma Pressure Reducing Station Fully Activated

Model Evaluation and Observations

The model evaluation specifically examined the hydraulic impacts within the 210
Pressure Zone and its facilities including; the Hall Canyon Reservoir Site and the
suction pressures at pump stations that take suction from the 210 Pressure
Zone. These facilities were examined due to the fact that the Casitas No. 2
Turnout feeds the Hall Canyon Reservoirs directly. The following assumptions

and initial settings were used in the model evaluation:

¢ Maximum Day Demands repeated for a duration of 72-hours
e Casitas Turnout No. 2 Off

e Casitas Turnout No. 1 Capacity Increased

¢ Hall Canyon Reservoir Levels at 80% Full (12-ft of water)

¢ Power Reservoir Level at 70% Full (11-ft of water)

Based on the results from the hydraulic model, the following observations were

made:

¢ The average pressure within the 210 Pressure Zone decreased by
approximately 10 psi with the Casitas Turnout No. 2 supply unavailable.
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¢ Suction pressures at the Hall Canyon, Foothill, and 330 Pump Stations
were observed to be approximately 3 psi. With the Casitas No. 2 supply
available, pressures are typically 7 psi.

¢ The Seaward and Poli Pump Station did not experience a significant
pressure drop on the suction side of the station.

¢ The Five Points Pump Station did not experience a significant pressure
drop on the suction side of the station.

¢ The Hall Canyon Reservoir levels dropped to a level of approximately
3.75 ft at the end of the 72-hour simulation.

¢ The Main and Mills and Palma Pressure Reducing Stations are required

to provide a combined flow of approximately 1,100 gpm.

Conclusions and Recommendations

Based on the results of both the mass flow analysis and the hydraulic evaluation,
the distribution would be able to function for a duration of 72-hours without the
Casitas Turnout No. 2 supply. However, the system would experience lower
pressures throughout the 210 Pressure Zone, and the Hall Canyon Reservoir
level would drop to a level of approximately 4 feet at the end of the third day. Itis
recommended that the City perform a thorough inspection of the 24-inch

transmission main to assess its current condition.

3. Victoria Well No. 2 and Mound Well No.1 Transmission Main Out of Service

The Victoria Well No. 2 and Mound Well No. 1 supply untreated groundwater derived from
the Mound Groundwater Basin to the nearby Bailey Conditioning Facility, where the water is
conditioned and then blended with water from the Oxnard Plain Groundwater Basin. The
water from both wells is pumped through 1,300 feet of 30-inch transmission main that runs in
Webster Street before transitioning to a 24-inch ductile iron main that runs north in Hill Road

for approximately 3,700 feet where it then terminates at the Bailey Conditioning Facility.

The Victoria Well No. 2 and Mound Well No. 1 are both reliable sources of supply, but they
produce highly mineralized water. However, in the event the transmission main fails, the City
will lose the ability to supply the Bailey Conditioning Facility from these wells, which is one of
the City’s larger sources of supply. For this reason, an analysis was conducted to examine
the impacts on the distribution system if the supply from the Victoria Well No. 2 and Mound
Well No. 1 were unavailable for a duration of three days (72-hours). This duration represents
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the assumption that it would take three days to make emergency repairs to the pipeline and

restore service.

Two types of analyses were performed, an analysis that examines the mass flow of supplies
within the distribution system and an evaluation utilizing the hydraulic model.

Mass Flow Evaluation

The mass flow evaluation examined the ability of the major facilities to provide
supply under a maximum day demand. This analysis was performed to help
identify which facilities would be required to provide additional flow if the
groundwater supply from the Victoria and Mound wells were unavailable. Exhibit
VIII-3 contains the results of this analysis. Based on the results from this
evaluation, it appears that the distribution system would be able to function
adequately for a duration of 72-hours. Exhibit VIII-3 indicates that the following
facilities may be required to provide additional supply to meet the maximum day

demands.

¢ Casitas Turnout No. 2
¢ Golf Course Pump Station

¢ Seaward and Poli Pump Station

Model Evaluation and Observations

The model evaluation specifically examined the hydraulic impacts within the 330
Pressure Zone and its facilities including the Bailey Reservoir and Bailey Pump
Station. These facilities were examined due to the fact that the Victoria and
Mound wells feed the Bailey Reservoir. The following assumptions and initial

settings were used in the model evaluation:

¢ Maximum Day Demands repeated for a duration of 72-hours

¢ The Main & Mills, Palma, Petit, and Telegraph and Mills Upper PRV were
turned off

¢ Bailey Reservoir Levels at 75% Full (10.5-ft of water)

¢ Power Reservoir Level at 70% Full (11-ft of water)

Based on the results from the hydraulic model, the following observations were

made at the end of the model run:
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¢ The Power Reservoir level drops to 7.4 ft (45 % full)
¢ The Bailey Reservoir level drops to 1.4 ft (10 % full)
¢ Suction pressures at the Bailey Pump Station site drop approximately

four psi over the 72-hour duration

Conclusions and Recommendations

Based on the results of both the mass flow analysis and the hydraulic evaluation,
the distribution would be able to function for a duration of 72-hours without the
Mound and Victoria wells. However, the Bailey Reservoir level will drop to a level
of approximately 1.4 feet, which may impact the Bailey Pump Station capacity, as

well as the pressures within the 330 Pressure Zone.

4. Golf Course Pump Station Transmission Main Out of Service

The Golf Course Well No. 5 and Golf Course Well No. 6 pump untreated groundwater from
the Oxnard Groundwater Basin to the nearby Golf Course Reservoir. The Golf Course Pump
Station then pumps the untreated groundwater from this reservoir to the Bailey Conditioning
Facility. The water from the Oxnard Plain Groundwater Basin does not go through the
conditioning process at the Bailey Conditioning Facility, but is disinfected and blended in the
Bailey Reservoir with water from the Mound and Victoria wells. The transmission main, which
runs within Golf Course Drive, Victoria Avenue, Woodland Street and Hill Road, consists of
concrete cylinder pipe, cast iron pipe and ductile iron pipe ranging in diameters from 18-
inches to 24-inches. The transmission main also crosses both the 101 Freeway as well as
the 126 Freeway. The transmission main is approximately 17,000 feet long and does not

have any services connect along its length.

The Golf Course supply is considered to be a reliable supply, however many portions of the
transmission main are constructed of concrete cylinder pipe and are approximately 50-years
old and may be susceptible to failure. In the event the transmission main fails, the City will
lose the ability to supply the 330 Pressure Zone from these facilities. For this reason, an
analysis was conducted to examine the impacts on the distribution system if the supply from
the Golf Course wells were unavailable for a duration of three days (72-hours). This duration
represents the assumption that it would take three days to make emergency repairs to the

pipeline and restore service.
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Two types of analyses were performed, an analysis that examines the mass flow of supplies

within the distribution system and an evaluation utilizing the hydraulic model.

Mass Flow Evaluation

The mass flow evaluation examined the ability of the major facilities to provide
supply under a maximum day demand. This analysis was performed to help
identify which facilities would be required to provide additional flow with the
groundwater supply from the Golf Course wells unavailable. Exhibit VIII-4
contains the results of this analysis. Based on the results from this evaluation, it
appears that the distribution system would be able to function adequately for a
duration of 72-hours. Exhibit VIlI-4 indicates that the following facilities may be

required to provide additional supply to meet the maximum day demands.

e Casitas Turnout No. 2
¢ Victoria Well No. 2

¢ Mound Well No.1

e 330 Pump Station

Model Evaluation and Observations

The model evaluation specifically examined the hydraulic impacts within the 330
Pressure Zone and its facilities including the Bailey Reservoir and Bailey Pump
Station. These facilities were examined due to the fact that the Golf Course wells
feed the Bailey Reservoir. The following assumptions and initial settings were

used in the model evaluation:

¢ Maximum Day Demands repeated for a duration of 72-hours

¢ The Main & Mills, Palma, Petit, and Telegraph and Mills Upper PRV were
turned off

¢ Bailey Reservoir Levels at 75% Full (10.5-ft of water)

¢ Power Reservoir Level at 70% Full (11-ft of water)

Based on the results from the hydraulic model, the following observations were

made:

¢ The Power Reservoir level drops to 7.3 ft (44 % full)
¢ The Bailey Reservoir level drops to 1.4 ft (10 % full)
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¢ Suction pressures at the Bailey Pump Station site drop approximately

four psi over the 72-hour duration

Conclusions and Recommendations

Based on the results of both the mass flow analysis and the hydraulic evaluation,
the distribution would be able to function for a duration of 72-hours without the
Golf Course wells. However, the Bailey Reservoir level will drop to a level of
approximately 1.4 feet, which may impact the Bailey Pump Station capacity, as

well as the pressures within the 330 Pressure Zone.

5. Casitas Supply Reduced to Stage 5 Drought Conditions

The Casitas Municipal Water District (Casitas) supplies potable water to the City from Lake
Casitas, which is approximately 10 miles northwest of the City. The water from Casitas is
delivered to the City and enters the City distribution system through two turnouts, Casitas
Turnout No. 1 located at the Avenue Treatment Plant and Casitas Turnout No. 2 located at
the intersection of Olive and Ramona Streets. The City signed an agreement with Casitas in
1995, which requires the City to purchase a minimum of 6,000 acre-feet per year (AFY),
which is subject to an allocation program during periods of drought.

The drought allocation program was established by Casitas in 1992, and has a total of five
stages, with Stage 1 corresponding with a wet or average year and Stage 5 corresponding
with extremely dry conditions. This analysis examines the effects on the distribution system if
the City were to enter a Stage 5 drought condition, which is initiated when the levels in Lake
Casitas drop below 65,000 AF. Under Stage 5 conditions, Casitas would be required to
deliver 4,960 AFY (3,075 gpm) to the City.

This analysis was performed to identify the significant impacts on the City’s facilities during a
Stage 5 drought condition. Two evaluations were performed, an analysis that examines the

mass flow of supplies within the distribution system and an evaluation utilizing the hydraulic

model.
Mass Flow Evaluation
The mass flow evaluation examined the ability of the major facilities to provide
supply under a maximum day demand. This analysis was performed to help
identify which facilities would be required to provide additional flow with the
CITY OF SAN BUENAVENTURA VIlI-11
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WATER SUPPLY ANALYSIS

Casitas supply reduced to Stage 5 drought conditions. Exhibit VIII-5 contains the
results of this analysis. Based on the results from this evaluation, it appears that
the distribution system would be able to function adequately. Exhibit VIII-5
indicates that the following facilities may be required to provide additional supply
to meet the maximum day demands.

¢ Golf Course Pump Station

¢ Victoria Well No. 2

¢ Mound Well No.1

¢ Bailey Pump Station

¢ Main and Mills Pressure Reducing Station Activated

¢ Palma Pressure Reducing Station Activated

¢ New Pressure Reducing Facility located at Hall Canyon Reservoir Site
Activated

Model Evaluation and Observations

Due to the fact that there is a significant Capital Improvement Project that may
impact this analysis (CIP 97895 as identified by the City in the 2008-2013 CIP
Plan), the model evaluation examined a condition without CIP 97895 and with
CIP 97895. CIP 97895 consists of approximately 8,400 linear feet of 18-inch
pipe that will connect to the existing 18-inch 330 zone transmission main located
in Main and Callens and extend it to the 30-inch distribution main located in

Telephone and Victoria.

The model evaluation specifically examined the hydraulic impacts within the 210
and 330 Pressure Zones and those facilities within these pressure zones
including the Power Reservoir, Hall Canyon Reservoir, Bailey Reservoir, Bailey
Pump Station and the Mariano Pump Station. The following assumptions and

initial settings were used in the model evaluation without CIP 97895 in place:

¢ Maximum Day Demands repeated for a duration of 24-hours

¢ The Capacity at Casitas Turnout No. 1 was reduced to 860 gpm

¢ The Capacity at Casitas Turnout No. 2 was reduced to 2,214 gpm
¢ Bailey Reservoir Levels at 75% Full (10.5-ft of water)

¢ Power Reservoir Level at 70% Full (11-ft of water)

¢ Hall Canyon Reservoir Levels at 80 % Full (12-ft of water)
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Based on the results from the hydraulic model, the following observations were
made:

¢ The Power Reservoir level drops to 8.5 ft (52% full)

¢ The Hall Canyon Reservoir level appears to recover

¢ The Bailey Reservoir level appears to recover

¢ The Telegraph and Mills Pressure Reducing Station supplies an average
of 635 gpm and a maximum flow of 2,200 gpm

¢ The Main and Mills Pressure Reducing Station supplies 380 gpm at the
peak hour

¢ The Palma PRV supplies an average of 640 gpm and a maximum flow of
1,130 gpm

The following assumptions and settings were used in the model evaluation with
CIP 97895 in place as well as the new PRV located at the Hall Canyon site in
place:

¢ Maximum Day Demands repeated for a duration of 24-hours

¢ The Capacity at Casitas Turnout No. 1 was increased to 2,200 gpm
¢ The Capacity at Casitas Turnout No. 2 was reduced to 370 gpm

¢ Bailey Reservoir Levels at 75% Full (10.5-ft of water)

¢ Power Reservoir Level at 70% Full (11-ft of water)

¢ Hall Canyon Reservoir Levels at 80% Full (12-ft of water)

¢ New Pressure Reducing Facility allowed to flow 2,500 gpm

Based on the results from the hydraulic model, the following observations were
made:

¢ The Hall Canyon Reservoir level appears to recover

¢ The Power Reservoir level appears to recover

e The Bailey Reservoir level drops to 8.5 ft (61 % full)

¢ Mariano and McElrea suction pressures drop to 11.5 psi

¢ New 18-inch pipe (CIP 97895) flows average of 2,280 gpm, maximum
flow of 2,800 gpm
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Conclusions and Recommendations

Based on the results of both the mass flow analysis and the hydraulic
evaluations, the distribution system would be able to function during Stage 5
drought conditions. It is recommended that the City construct the 18-inch pipe
line (CIP 97895) as well as a flow control facility or pressure reducing facility
capable of moving water from the 330 Pressure Zone to the 210 Pressure Zone.
A hydraulic analysis of the 330 Pump Station should be conducted to evaluate
the impact of the construction of the 18-inch pipeline (CIP 97895) on the total

dynamic head at this pump station.

6. Groundwater Supply Reduced to Stage 5 Drought Conditions

The City draws water from three groundwater basins, the Mound, Oxnard Plain, and Santa
Paula Groundwater Basins. Water from the Mound Groundwater Basin is conditioned at the
Bailey Conditioning Facility. Water from the Oxnard Plain Groundwater Basin is disinfected
and then blended with the discharge water from the Bailey Conditioning Facility. Water from
the Santa Paula Basin is conditioned at the Saticoy Conditioning Facility and then pumped
directly into the 430 Pressure Zone. As indicated in Chapter V, the Saticoy County Yard Well

supply is unknown at this time.

It is assumed that all groundwater basins will be affected equally during drought conditions.
Per the 2005 Urban Water Management Plan, the Mound Groundwater Basin is expected to
yield a minimum of 8,000 AFY (4,960 gpm) during drought conditions. The Oxnard Plain
Groundwater Basin, managed by the Fox Canyon Groundwater Management Agency (GMA),
has set restrictions on future extractions from the basin. By the year 2010, the City must
reduce its extractions to 4,094 AFY (2,538 gpm); therefore an extraction flow of 4,094 AFY
was used for this analysis. The City is allowed to pump an average of 3,000 AFY (1,860
gpm) from the Santa Paula Basin, and is able to use up to an additional 3,000 AFY (1,860
gpm) in an emergency resulting from a long-term drought condition. However, for the
purposes of this analysis, the Santa Paula Basin yield is assumed to be 3,000 AFY (1,860

gpm).

This analysis was performed to identify the significant impacts on the City’s facilities during a

drought condition that would reduce the groundwater supplies.
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See Exhibit VIII-6 for a schematic representation of the supply sources and distribution

system under this drought condition.

System Impacts
Based on the results of the analysis, it appears that the distribution system would

be able to function adequately for an extended duration with the groundwater

supplies reduced. Impacts to the system include:

¢ Casitas Supply Increased
Based on an emergency resulting from a long-term drought, it should be noted
that the increase of supply is limited by Municipal Water Code Section 71611
(“within the district for use within the district”), which is that deliveries are not to

exceed the City’s in-district demand.

Recommendations

It is recommended that the City construct additional wells within the Santa Paula
Groundwater Basin to fully utilize its capacity. This groundwater basin has a
minimum capacity of 3,000 AFY (1,860 gpm) available during periods of drought
and has an additional capacity of 3,000 AFY (1,860 gpm) in the event of an
emergency resulting from a long-term drought situation. Currently, the City has
one existing well (Saticoy Well No. 2) that withdraws water from the Santa Paula
Basin at approximately 1,940 AFY (1,200 gpm). The City plans to construct an
additional well, CIP 97899 Saticoy Well No. 3. The Saticoy Well No. 3 project will
include a new well with an anticipated maximum capacity of 2,500 gpm
(approximately 4,000 AFY). In order for the City to utilize the additional well
capacity, the City must expand the existing Saticoy Conditioning Facility. The
City has identified the expansion of the Saticoy Conditioning Facility in the
Current CIP (CIP 97521 — Saticoy Conditioning Facility Renovation), and it is

recommended that the City proceed with the project.

Although the Mound Groundwater Basin has two wells that are capable of
providing the maximum allowable extraction during periods of drought (8,000
AFY/4,960 gpm), additional wells in this basin would aid the City in the event one
of the two existing wells was under repair or out of service. The City has
identified one project in the 2008-2013 CIP Plan, CIP 97907 — Mound Well No. 2,
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that will provide reliability for the Mound Groundwater Basin supply. The project
plans for a new well with an anticipated capacity of 2,500 gpm. It is

recommended that the City proceed with the project.

Although the Oxnard Plain Groundwater Basin has two wells that are each
capable of providing the maximum allowable extraction during periods of drought
(4,094 AFY/2,538 gpm), the City should consider adding one additional well in
this groundwater basin to provide redundant supply from this basin in the event
one of the two existing wells is out of service. The 2008-2013 CIP plans for a
project, CIP 97908 — Golf Course Well No. 7, that will include a new well with an
anticipated capacity of 2,500 gpm. It is recommended that the City proceed with

the project.

7. Long Term Drought Conditions with Both Casitas and Groundwater Reductions

The effects of a long-term drought that would reduce the supply from both Casitas delivered
water and the four groundwater basins were examined. As previously mentioned, Casitas
established a drought allocation program in 1992 which has a total of five stages, with Stage
1 corresponding with a wet or average year and Stage 5 corresponding with extremely dry
conditions. This analysis examines the effects on the distribution system if the City were to
enter a Stage 5 drought condition. Under Stage 5 conditions, Casitas could allocate up to
4,960 AFY (3,075 gpm) to the City, which would be balanced by the City’s in-district water
demand. The groundwater supply is derived from three different groundwater basins; the
Mound, Oxnard Plain, and Santa Paula. As previously discussed, each groundwater basin
will experience extraction reductions based on information provided in the 2005 Urban Water
Management Plan. The Mound Groundwater Basin will be capable of supplying 8,000 AFY
(4,960 gpm), the Oxnard Plain Groundwater Basin will supply 4,094 AFY (2,538 gpm), and
the Santa Paula Groundwater Basin which will yield 3,000 AFY (1,860 gpm) during drought
conditions.

See Exhibit VIII-7 for a schematic representation of the supply sources and distribution

system under this condition.
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System Impacts
Based on the results of the analysis, it appears that the distribution system will

not be able to function adequately with Casitas and groundwater supply

reductions. Impacts to the system include:

¢ Lack of adequate supply (deficient 3,484 gpm) under maximum day

demand conditions

Recommendations

Many projects have been previously identified that will provide the City with
increased supply reliability. Of the projects previously identified, it is
recommended to prioritize CIP 97899 so that the City will have access to the
additional 3,000 AFY in the Santa Paula Groundwater basin that they are entitled
to as soon as possible. Similarly, the City must expand the capacity of the
Saticoy Conditioning Facility in order to fully utilize the groundwater supply from

the basin.

D. CONCLUSIONS AND RECOMMENDATIONS

The water supply analysis concluded that the City will need additional facilities to provide reliability and
redundancy for the distribution system when particular facilities or their associated supply source is
unavailable and/or reduced. Many projects currently planned by the City will provide for the additional
supply capacity. It is recommended that the City implement the following projects to help improve supply

reliability in the future.

e It is recommended that the City perform a thorough inspection of the 24-inch
transmission main downstream of the Casitas No. 2 turnout to assess the current

condition of the pipeline.

¢ It is recommended that the City construct the 18-inch pipeline (CIP 97895) to move

water west to east and visa versa during drought or supply deficit conditions.

e Construct a flow control facility/pressure reducing facility at the site of Hall
Canyon/330/Foothill Booster Pump Stations, capable of moving 2,500-gpm of water

from the 330 Pressure Zone to the 210 Pressure Zone.

CITY OF SAN BUENAVENTURA Vil-17
WATER MASTER PLAN

NCNIANANACLNNCA
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¢ Proceed with plans to construct Saticoy Well No. 3 with a maximum capacity of 2,500
gpm (CIP 97899).

¢ Proceed with the expansion of the Saticoy Conditioning Facility (CIP 97521).

¢ Proceed with plans to construct Mound Well No. 2, with a capacity of 2,500 gpm.
(CIP 97907).

¢ Proceed with plans to construct Golf Course Well No. 7, with a capacity of 2,500 gpm
(CIP 97908).
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PUMP STATION ANALYSIS

IX. PUMP STATION ANALYSIS

A. INTRODUCTION

Pump stations are located throughout the City’s distribution system in order to provide
adequately pressurized water to the City’s customers and to fill the reservoirs and tanks located

at higher gradients.

This section will evaluate the following three items in regards to the existing pump stations and

existing operations:

¢ Pumping Capacity with Existing Demands
¢ Pumping Capacity with Near Term Demands

e Energy Usage

B. EXISTING CAPACITY EVALUATION

The City has a total of twenty-one (21) existing pump stations. The pump stations were
evaluated to determine if the existing capacity is adequate to pump the existing maximum
day demand of the pressure zone(s) with the largest pumping unit out-of-service. The results

of the analysis are shown on Table IX-1.
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Table 1X-1
Pump Station Capacity Evaluation — Existing Demands

PUMP STATION ANALYSIS

s : Number e : : Adequacy
pressure zone | PUTEING Stations | oy ™| Nomina) Eumeing | Maximum 2o Capacity >
Pumps Demand)
210 Power 2 8,300 3,263 Adequate
260 Modells s 1,400 770 Adequate
Hall Canyon 2 791
330 240 5 1,605 3.255 Adequate
Golf Course 4 6,515
400 Valley Vista 3 960 1,086 126
Gosnell 2] 2]
Foothill 2 349
430 Seaward and Poli 3 2,338 4736 Adequate
Five Points 4 6,076
Bailey 3 4 282
466 and 360R Mariano 2 827 233 Adequate
535 Elizabeth 3 2,389 800 Adequate
Kimball 3 2,323
588 and 430R McElrea 2 306 87 Adequate
605K Kalorama 2 437 34 Adequate
605V & 605W g Pk 2 ol 351 Adequate
Day Road 3 1,125
860 and 660R Willlis 2 823 554 Adequate
Ondulando 2 752
1035 Nob Hill 2 460 87 Adequate
Total - - 42,009 15,257 -

[1] Nominal capacity determined from 2006 Southern California Edison Test data with largest pumping unit out-of-service.
[2] Gosnell pump station currently out-of-service.

The pump station capacity evaluation revealed that the Valley Vista Pump Station, with the

largest pump out-of-service, does not have sufficient capacity to meet the existing maximum

day demands of the 400 Pressure Zone. If this pump station is out-of-service, the 400

Pressure Zone does not have a redundant pumping supply.

Most pump stations are relied upon not only to meet the demands of its own pressure zone,

but also to move water to the higher gradients (pump-through water). Each pump station was

also analyzed to determine if it had adequate capacity to provide water to the upper hydraulic

gradients. Table IX-2 contains the results of this analysis.
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PUMP STATION ANALYSIS

Table 1X-2
Pump Station Capacity Evaluation (Pump-Through) — Existing Demands
: Excess Capacity Upper Gradient Upper Gradient
Purtipy Station (gpm) B] Pressure Zones Demand (gpm) Adequacy | Notes
Nob Hill - - - Adequate
Yl 731 1035 87 Adequate
Ondulando
View Park
Day Road 5437 660R, 860, 1035 641 Adequate
Elizabeth
Kimball
Foothill
Seaward and Poli 8.300 535, 605;,063650& 860, 1.792 Adequate
Five Points
Bailey
330 360R, 430, 430R, 466,
4,355 535, 588, 605, 660R, 6,849 -2,494 M1
Golf Course 860, 1035
badella 1,421 605K 34 Adequate
Hall Canyon
Mariano 594 430R, 588 87 Adequate
McElrea - - - Adequate
Kalorama - - - Adequate
Valley Vista - - - -126

[1] Saticoy Conditioning Facility, Mound Well No. 1 and Victoria Well No. 2 provide a supply of approximately 6,700 gpm to assist

these zones.

[2] Excess capacity is determined by subtracting the “Maximum Day Demand" from the “Nominal Pumping Capacity” in Table IX-1.

Table IX-2 groups the pump stations together based on the upper gradients to which they

pump, and lists the excess capacity of the pump station, or combination of pump stations,

after the deduction of the in-zone demands. The upper gradient demand is the total

maximum day demand of the upper pressure zones that rely on the lower pressure zone

pump station supply (also known as the “pump-through” demand).

Adequacy is determined if the pump station, or combination of pump stations, have enough

excess capacity to meet or exceed the upper gradient maximum day demands.

Based on the results shown in Table [X-2, there are three pump stations that are identified as
deficient; the 330 Pump Station, Golf Course Pump Station and the Valley Vista Pump
Station. However, the pressure zones supplied by the 330 Pump Station and Golf Course
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PUMP STATION ANALYSIS

Pump Station are also supplied by the Saticoy Conditioning Facility, Mound Well No. 1 and
Victoria Well No. 2, which have adequate supply to meet the maximum day demands of
these pressures zones. However, the Valley Vista Pump Station is deficient by 126 gpm
under the existing maximum day demands.

C. NEAR-TERM CAPACITY EVALUATION

The pump stations were also evaluated to determine if the existing pumping capacity is
adequate to pump near-term demands. The criteria established for this analysis is such that
each pump station must meet the projected near-term maximum day demand of the pressure
zone(s) with the largest pumping unit out-of-service. The results of the analysis are shown

on Table IX-3.
Table 1X-3
Pump Station Capacity Evaluation — Near-Term Demands
. . Number 2 . Near Term | Adequacy
Pressure Zone Pu"v:ﬁm?] gt;:'eo"s of I\éc;m;rcl:?tl ';;":"p'rg? Maximum Day [(Capacity >
Pumps pacity = (ap Demand (gpm)| Demand)
210 Power 2 8,300 3,479 Adequate
Modella 3 1,400
260 Hell Canyon 5 791 774 Adequate
330 3 1,095
330 : 3,882 Ad t
Golf Course 4 6,515 : o
400 Valley Vista 3 960 1,157 -197
Foothill 2 349
430 Seav?fard apd Poli 3 2,338 5,354 Adequate
Five Points 4 6,076
Bailey 3 4,282
466 and 360R Mariano 2 827 237 Adequate
Elizabeth 3 2,389
535 Kimball 3 2323 856 Adequate
588 and 430R McElrea 2 306 87 Adequate
605K Kalorama 2 437 34 Adequate
View Park 2 751
605 358 Adequate
Day Road 3 1125 W
860 and 660R il 2 SR 559 Adequate
Ondulando 2 752
1035 Nob Hill 2 460 87 Adequate
TOTAL - - 42,009 16,864 -

[1] Nominal capacity determined from 2006 Southern California Edison test data with largest pumping unit out-of-service.
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PUMP STATION ANALYSIS

The pump station capacity evaluation revealed that the Valley Vista Pump Station, with the
largest pump out-of-service, does not have sufficient capacity to meet the near-term
maximum day demands of the 400 Pressure Zone. If this pump station is out-of-service, the
400 Pressure Zone does not have a redundant pumping supply. The City has identified
Valley Vista Pump Station (CIP 97887) as one of several pump stations to receive upgrades.
The CIP indicates that the Valley Vista Pump Station will receive a complete upgrade. It is
recommended that the capacity of this pump station be increased by at least 200 gpm to
accommodate the near-term maximum day demands. An additional recommendation from
Section VIl is to rehabilitate the Gosnell Pump Station as its own CIP, which will provide

additional pumping capacity to the 400 Zone.

Each pump station was also analyzed to determine if it had adequate capacity to provide
water to the upper hydraulic gradients (pump-through pumping). Table IX-4 contains the
results of this analysis.

Table IX-4
Pump Station Capacity Evaluation (Pump-Through) — Near-Term Demands
- Excess Capacity Upper Gradient Upper Gradient
Fomp akatien (apm) b Pressure Zones | Demand (gpm) | Adeduacy | Notes
Nob Hill - - - Adequate
il 726 1035 87 Adequate
Ondulando
View Park
Dy Rogd 5374 660R, 860, 1035 646 Adequate
Elizabeth
Kimball
Foothill
Seaward and Poli 7.691 535, 605, 660R, 860, 1,860 Adequate
Five Points 1035
Bailey
330 360R, 430, 430R, 466,
3,728 535, 588, 605, 660R, 7,539 -3,811 1]
Golf Course 860, 1035
Mgl 1,417 605K 34 Adequate
Hall Canyon
Mariano 590 430R, 588 87 Adequate
McElrea - - - Adequate
Kalorama - - - Adequate
Valley Vista - - - -197

[1] Saticoy Conditioning Facility, Mound Well #1 and Victoria Well #2 provide a supply of approx. 6,700 gpm to assist these zones.

[2] Determined by subtracting the “Near-Term Max Day Demand” from the “Nominal Pumping Capacity” in Table IX-3.
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PUMP STATION ANALYSIS

Table IX-4 groups the pump stations together based on the upper gradients to which they
pump, and lists the excess capacity of the pump station, or combination of pump stations,
after the deduction of the in-zone demands. The upper gradient demand is the total
maximum day demand of the upper pressure zones that rely on the lower pressure zone
pump station supply (also known as the “pump-through” demand).

Adequacy is determined if the pump station, or combination of pump stations, have excess

capacity to meet or exceed the upper gradient maximum day demands.

Based on the results shown in Table 1X-4, there are three pump stations that are identified as
deficient; the 330 Pump Station, Golf Course Pump Station and the Valley Vista Pump
Station. However, the pressure zones supplied by the 330 Pump Station and Golf Course
Pump Station are also supplied by the Saticoy Conditioning Facility, Mound Well No. 1 and
Victoria Well No. 2, which have adequate supply to meet the maximum day demands of
these pressures zones. However, the Valley Vista Pump Station is deficient by 197 gpm

under the near-term maximum day demands.

D. ENERGY ANALYSIS

Pumping stations require energy to operate, and energy costs money. This analysis utilized the
calibrated hydraulic model to determine if the City can utilize different rate structures in order to
achieve a more energy-efficient operation at each pump station. It is noted that the existing SCE
rates are based on service accounts during the actual operation of the City’s facilities while

meeting the hydraulic demand of the system.

Southern California Edison (SCE) is the energy provider for the City. SCE has developed
several rate schedules that apply charges based on varying energy demands and time of
usage. Details of each rate schedule were obtained from SCE, last revised March 2007, and
are described below. The City’s energy billing data was used to analyze and evaluate pump
schedule efficiency for each pump station. The hydraulic model evaluated the efficiencies of the
pump stations at each rate schedule to find the most cost effective plan. The analysis process is

as follows:

1. Input current rate schedules into the model and run the energy management tool
under current operating schedules.

2. Compare the model output data to actual SCE bills.
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PUMP STATION ANALYSIS

3. Re-analyze the hydraulic model using different rate structures at each pump station.

4. Make recommendations for pump station operating hours and rate structures.

1. Existing Rate Schedules

SCE offers a selection of rate schedules that are based on demand usage, peak pumping
and connected load. Seven common rate schedules implemented by SCE that are pertinent
to the City’s operating system, effective March 2007, are listed below and were used in the

pump station energy analysis.

o PA-1 e TOU-PA-5

o PA-2 e TOU-PA-SOP
o TOU-PA-A e TOU-8

o TOU-PA-B

Below are brief descriptions of each of the seven SCE rate schedules.

PA-1: This rate structure is designed for agricultural and pumping customers who use 70
percent or more of their electricity to provide power for agricultural purposes or water pumping,
and none of the remaining load is used for domestic purposes. This schedule is not applicable
when the monthly registered demand has, or is expected to, exceed 500 kW three times in any

12-month period.

PA-2: This rate structure is a basic rate schedule for customers who use 70 percent or more of
their electricity for agricultural purposes or water pumping, and where none of the remaining
load is used for domestic purposes. Except for large water pumping customers where 70
percent or more of the water pumped is used for agricultural purposes, this schedule is not
applicable when the monthly registered demand is expected to exceed 500 kW or has

exceeded 500 kW three times in any 12-month period.

TOU-PA-A: This rate structure is a time-of-use schedule with a connected load option, and is
available for customers who use 70 percent or more of their electricity for agricultural, or for
water pumping, and none of the remaining electrical consumption for domestic purposes.
Maximum demand must not exceed 500 kilowatts (kW), unless the customer pumps large

amounts of water, with 70 percent or more of the water used for agricultural purposes.
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PUMP STATION ANALYSIS

TOU-PA-B: This rate structure is a time-of-use schedule with a demand metered option, and is
available for customers who use 70 percent or more of their electricity for agricultural, or for
water pumping, and none of the remaining electrical consumption for domestic purposes.
Maximum demand must not exceed 500 kilowatts (kW), unless the customer pumps large
amounts of water, with 70 percent or more of the water used for agricultural purposes.

TOU-PA-5: This rate structure is a time-of-use schedule with an option for customers who use
70 percent or more of their electricity for agriculture, or for water pumping, and none of their
remaining electrical consumption for domestic purposes. To be eligible for this rate, a customer
must have a minimum of 35 horsepower (hp) of total power connected to the SCE system or 35
kilowatts (kW) of maximum power demand. Maximum power demand must not exceed 500 kW,
unless the customer pumps large amounts of water, with 70 percent or more of the water used
for agricultural purposes.

TOU-PA-SOP: This rate schedule is a time-of-use schedule with an option for customers who
use 70 percent or more of their electricity for agriculture, or for water pumping, and none of their
remaining electrical consumption for domestic purposes. Maximum power demand must not
exceed 500 kilowatts (kW), unless the customer pumps large amounts of water, with 70 percent
or more of the water used for agricultural purposes. Electrical usage during the Super-Off Peak

(SOP) hours, between midnight and 6 a.m., is priced at the lowest rate.

TOU-8: This rate structure is the basic time-of-use rate schedule for large-sized industrial

customers who register demands greater than 500 kilowatts.

Each of the above-mentioned rate structures also includes a basic customer charge, typically a
daily or monthly charge. The charges will also vary based on the time of year, or season.
Typically, the rates will decrease slightly during the winter season (first Sunday in October to the
first Sunday in June). The summer time periods are defined as follows:

On-Peak: Noon — 6 p. m. (weekdays except holidays)
Mid-Peak: 8 a.m. — Noon, 6 p.m. — 11p.m. (weekdays except holidays)
Off-Peak: All other hours

The current SCE rate schedule for the City’s pump stations are listed in Table IX-5. The
existing rates are based on years of operational experience, SCE rate models and the limitation
that one SCE meter supplies power to multiple pump stations.
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PUMP STATION ANALYSIS

Table I1X-5
Current Rate Structure
Pump Station SCE Rate Structure
Bailey TOU-PA-5
Day Road TOU-PA-B
Elizabeth TOU-PA-SOP-1
Five Points TOU-PA-SOP-1
Golf Course TOU-8
Kalorama TOU-PA-SOP-1
Kimball PA-2
Modella PA-2
Nob Hill PA-2
Ondulando TOU-PA-B
Power TOU-GS3-B
Seaward and Poli TOU-PA-B
Valley Vista TOU-GS3-B
View Park PA-2
Willis TOU-PA-SOP-1
330/Foothill/Hall Canyon TOU-PA-B
Mariano/McElrea TOU-PA-B

The existing rate schedules were analyzed using the calibrated hydraulic model. Results of the
model were compared to actual energy billing data. Based on the results of the model, various

rate schedules were analyzed at each pump station to determine the optimal schedule.

It is noted that the Power and Valley Vista Pump Stations are located at the Avenue Treatment
Plant and are served power from a common meter for the facility, therefore it is not anticipated
that these two pump stations can change rate structures unless a separate meter is installed for
the pumping units. The Bailey Pump Station is located at the Bailey Plant and is served from
one common meter for the site, therefore the rate structure must account for the electrical
usage at the entire site. The 330, Foothill and Hall Canyon pumping units are all housed within
one building, and are served from a common electrical service. Therefore, all pumping units
must be on the same rate schedule. The Mariano and McElrea pumping units are both housed
within one building, and are served from a common electrical service. Therefore, both of these

pumping units must be on the same rate schedule.

CITY OF SAN BUENAVENTURA IX-9
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2. Rate Schedule Recommendations

PUMP STATION ANALYSIS

Each rate schedule was applied to each pump station to determine if a different schedule would

better match the pump station’s typical usage. Based on the typical pump station operation,

flow rate and hydraulic model results, the ideal rate schedule was determined. Most of the

pump stations were found to be running on an efficient and cost effective rate schedule. The

hydraulic model analysis concluded that six pump stations may benefit from switching rate

structures. The recommended pump station rate schedules can be seen in Table IX-6.

Table IX-6

Recommended Rate Structure

Pump Station Maximum - Current Rate Recommended
Demand (kW) Structure Rate Structure
Bailey 246 TOU-PA-5 TOU-PA-A
Day Road 90 TOU-PA-B TOU-PA-B
Elizabeth 119 TOU-PA-SOP-1 TOU-PA-SOP-1
Five Points 312 TOU-PA-SOP-1 TOU-PA-SOP-1
Golf Course 849 TOU-8 TOU-8
Kalorama 60 TOU-PA-SOP-1 TOU-PA-SOP-1
Kimball 138 PA-2 PA-1
Modella 42 PA-2 TOU-PA-SOP-1
Nob Hill 50 PA-2 PA-1
Ondulando 133 TOU-PA-B TOU-PA-B
Power - TOU-GS3-B TOU-GS3-B
Seaward and Poli 156 TOU-PA-B TOU-PA-B
Valley Vista - TOU-GS3-B TOU-GS3-B
View Park 79 PA-2 TOU-PA-SOP-1
Willis 84 TOU-PA-SOP-1 TOU-PA-SOP-1
330/Foothill/Hall Canyon 169 TOU-PA-B TOU-PA-SOP-1
Mariano/McElrea 135 TOU-PA-B TOU-PA-B

[1] Max Power per SCE billing information from 2006 thru 2007 for summer months. Valley Vista and Power
Pump Station information not available.

The recommended rate schedules are based on the City operating the pump stations during

off peak hours to realize the full cost savings available.

Based on the results from the

hydraulic model, all pump stations identified as candidates to modify their rate structures can

operate efficiently and maintain reservoir levels in the distribution system while not operating

during on-peak hours.

model is based on “best-case” operating conditions.

It should be noted that the energy analysis performed within the

The recommended rate structures

should be closely evaluated by City operations staff in conjunction with SCE before switching
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PUMP STATION ANALYSIS

rate structures. Limitations with the actual system operations may support the current SCE

rate structure for each pump station.

E. CONCLUSIONS AND RECOMMENDATIONS

All existing pump stations, with the exception of the Valley Vista Pump Station, have
adequate capacity to meet the existing and near term-demands. The energy analysis
indicated that six of the existing pump stations may benefit from switching to a different rate

structure. The pump station analysis resulted in the following recommendations:

¢ The Valley Vista Pump Station is recommended for a complete upgrade in the
current CIP list (CIP 97887), including relocation of the pump station, which is
currently located at the Avenue Treatment Plant. As a part of this upgrade, the pump
station should have a minimum design capacity of 1,200 gpm with the largest

pumping unit out-of-service to meet the near-term demands.

¢ Rehabilitate (and relocate) Gosnell Pump Station as its own CIP.

¢ Evaluate operational characteristics and investigate changing the SCE rate structures
for the Bailey, Kimball, Modella, Nob Hill, View Park, and 330/Foothill/Hall Canyon

pump stations for potential cost savings.

¢ The City should fully utilize the pump stations during off-peak hours to fill reservoirs

to reduce electrical costs whenever possible.
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PIPELINE ANALYSIS

X. PIPELINE ANALYSIS

A. INTRODUCTION

The City maintains a distribution system that consists of approximately 380 miles of pipeline that
vary in size, age and material. It is important for the City to provide a reliable and redundant
water distribution system, and one way to achieve this goal is to be proactive in maintaining and
replacing the pipeline network. This section will describe the evaluation of the City’s pipeline
network and makes recommendations for upgrading the pipe network and increasing the

system’s reliability.

In August 2004, the Boyle Engineering Corporation completed a comprehensive condition
assessment of the City’s water distribution system, titled Water System Corrosion Protection
Study. The project recommended the implementation of a distribution infrastructure management
program. The program was based on numerous factors, such as pipe age, material, soil
corrosivity, pipe leaks/breaks, a consequence/risk analysis and water quality. The
recommendations made in the 2004 Study are still valid and should continue to be implemented
by the City. The analysis conducted herein is intended as a supplement to the 2004 Study and all
recommendations made herein should be coordinated with the recommendations made in the
2004 Study.

B. SMALL WATERLINE REPLACEMENT PROGRAM

In Section lll.2.a of General Order 103, the Public Utilities Commission of California mandates
that distribution system pipelines should not be less than 6-inches in diameter. In order to
provide adequate fire protection, a minimum of 8-inch diameter pipe is often required. The City is
currently implementing or planning several projects to replace some of the small diameter pipe
within the distribution system. Projects currently listed in the CIP will replace approximately

13,820 feet of 4-inch main and 20,350 feet of 6-inch main with new 8-inch mains.

Data from the hydraulic model indicate that the following lengths of small diameter piping remain
in the City’s distribution system at the time this report was written (excluding the lengths currently

accounted for in the CIP).

2-inch diameter = 1,597 linear feet
3-inch diameter = 829 linear feet
4-inch diameter = 37,667 linear feet
6-inch diameter = 564,902 linear feet
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PIPELINE ANALYSIS

It is recommended that the City annually replace the remaining small diameter pipe until all pipe

is at least 6-inch in diameter, or 8-inch as needed to meet fire flow requirements.

C. DISTRIBUTION MAIN REPLACEMENT

1. Hydraulic Evaluation

The hydraulic model was analyzed to determine if any of the existing distribution and
transmission pipelines appeared to be undersized. The model was evaluated by simulating a
peak hour demand condition and identifying pipelines with velocities in excess of 10 feet per
second and/or pipelines that exceed 10ft/1000ft of frictional headloss. The results of this analysis
indicated that there are several pipelines in the system that exceed this criteria. See Exhibits X-1,
X-1A, X-1B and X-1C for the locations of the deficient pipelines.

The existing pipeline between the Golf Course Pump Station and the Bailey Treatment Plant is a
critical pipeline that provides supply for the system. The City has expressed concerns about the
condition of the pipeline. With an additional golf course well proposed, the pipeline capacity is
also a concern. It is recommended that a detailed condition assessment be performed on the

pipeline to determine its’ useful life and available capacity.

2. Age Evaluation

As pipelines age, the performance of the pipe tends to deteriorate, which may ultimately lead to
pipeline failure. The average age of the pipelines in the City system is 42 years old, with the
oldest pipes around 90 to 100 years old. Most of the pipe is made of asbestos cement (AC), cast
iron (Cl) and polyvinyl chloride (PVC). The life expectancy of most pipe materials, although
theoretically are infinite, are typically assumed to be between 70 and 100 years. The 2004 Study
provides average life expectancies based on pipe age and material ranging from 60 years to 100
years. For this analysis it is assumed that the minimum pipeline age required for replacement is
80 years old based on the median age used in 2004 Study. Based on the date of installation,

Figure X-1 depicts the year and length of pipeline that will need to be replaced.
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PIPELINE ANALYSIS

Figure X-1
80-Year Pipeline Life — Replacement Projection

Length of Pipeline (ft)

140,000
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The projection of replacing 80-year old pipe shows a large amount to be replaced between the Year
2043 and 2053. It is recommended that the City begin to plan and budget for a comprehensive
pipeline replacement program that should begin around the Year 2020.

Other factors that will play an important role in establishing replacement priority in a pipeline
replacement program are soil corrosivity, water quality and pipe break history. This data was
included as a part of the analysis performed in the 2004 Study.

D. LOOPING ANALYSIS

Looped water systems provide more reliability, improved fire flow and improved water quality for the
customers. The looping analysis focused on identifying areas within the system that are supplied
through a single pipeline and/or areas that have dead end pipelines. After identifying such areas, the
potential for looping the system in order to increase circulation and fire flow availability, decrease
water age and provide redundant and reliable supply sources was explored. Criteria were
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PIPELINE ANALYSIS

established to determine the potential connection points for looping of the system. Those criteria are

listed below:

¢ Looping should occur within the same pressure zone.
¢ Looping should be located through existing roads and easements, if possible.

¢ Looping should avoid major road and freeway crossings.

Using the criteria listed above, fourteen possible looping locations were identified. It is recommended
to evaluate if these fourteen locations should be included in the City’s CIP Plan. See Exhibits X-2, X-

2A, X-2B, X-2C and X-2D for the proposed locations and proposed pipe diameters.

E. CONCLUSIONS AND RECOMMENDATIONS

The results of the pipeline analysis conducted as a part of this project identified several pipelines that
require replacement, upsizing or paralleling. The projects identified herein should be incorporated
into the Distribution Infrastructure Management Program identified in the 2004 Water System

Corrosion Study. The following conclusions and recommendations resulted from this analysis:

¢ The City shall continue the program to replace all 2-inch, 3-inch, 4-inch and 6-inch pipelines

with a minimum of 6-inch pipeline.

¢ Upsize the hydraulically deficient pipelines identified on Exhibits X-1 through X-1C.

¢ Evaluate the condition of the transmission pipeline between the Golf Course Pump Station

and the Bailey Treatment Plant.

¢ Begin planning and budgeting for a pipeline replacement program.

¢ Investigate including the pipeline looping projects shown on Exhibits X-2 through X-2D in the
existing City’s CIP Plan.

¢ Continue with implementation of the projects identified in the 2004 Water System Corrosion

Protection Study.

CITY OF SAN BUENAVENTURA X-4
WATER MASTER PLAN -

NICNIANNNLA A7



ua ufid SYA©

TR

B

g.

g1-X Hqiyx3 eeg

3

Q1-X Hqlyxd 89g

Blnjuaseuang ues jo Ao v 1-X 14|

\\a\f



CHURCH ST

1,000

ENA VISTA ST L
B-in :
POLI ST
= S
|
MAIN ST
=
= =
7 z - 7
= o 7] <
=2 [T < =
SllNTA CLARA @T E <<\
t } - - { =1
i (o]
L i
Q X
L {HOMPSON Bi_
N l
\ FRONT ST ) \
1T
W (sficient Pipes Notes:
Pl 1. Pipes identified as deficient exhibit friction
losses greater than 10-feet per 1000-ft and/or
Pressure Zones velocities exceeding 10 feet per second
I 210 under peak hour demands.
250

| 430R
| e05K

CITY OF SAN BUENAVENTURA
DEFICIENT PIPELINES

EXHIBIT X-1A

MiMdatah 10104392 EX_1A_Deficient Pipelines_P8x11. mxd 11/25/2008 - DK

\Wisd YlaTalal~r. . Ea]



RD
TELEPHONE
%
8-in k%
<
3] FALCON ST
3 8-in
m
& 5P
- SEACLIFF CT )
= TALN 2 e
z GAVIO 2 -_%
4 o
> =
2 2
@S Deficient Pipes Notes:
Piveli 1. Pipes identified as deficient exhibit friction
Rt losses greater than 10-feet per 1000-ft and/or
Pressure Zones velocities exceeding 10 feet per second
] 330
0 500

under peak hour demands.
I 430
1,000

I cuNsuLﬂN%
T

M:AMdata\ 1010430200 _1B_Deficient_Pipelines_P8x11.mxd 11/25/2008 - DK

CITY OF SAN BUENAVENTURA
DEFICIENT PIPELINES

EXHIBIT X-1B

Wi YlaTalal~r.Relal




@ Deficient Pipes Notes:

1. Pipes identified as deficient exhibit friction
losses greater than 10-feet per 1000-ft and/for
Pressure Zones velocities exceeding 10 feet per second
- 210 under peak hour demands.

[ 260
I sz0
[ 430

— Pipelines

. CITY OF SAN BUENAVENTURA
RBE‘% - DEFICIENT PIPELINES

EXHIBIT X-1C

M:\Mdata\10104302\EXX_1C_Deficient_Pipelines_P8x11.mxd 11/25/2008 - DK




uBa(
U108,




W 8 1. Proposed
upsizing
to 8-inch.

@S Froposed Looping Pipelines
Existing Pipelines

CITY OF SAN BUENAVENTURA
Pipeline Looping Locations

EXHIBIT X-2A

M\Mdata\10104392\EXX_2A_Pipeline_Looping_P8x11.mxd 11/25/2008 - DK



'f.nlf “'ﬂh’ﬂ' -\..... ‘ =
'#R“\;hﬁ:’.l i 4 —

! v

- I iil.iul

— Proposed Looping Pipelines
——— Existing Pipelines

CITY OF SAN BUENAVENTURA
Pipeline Looping Locations

EXHIBIT X-2B

M\Mdata\10104392\EXX_2B_Pipeline_Looping_P8x11.mxd 11/25/2008 - DK




7]
T
im
A
V4
=

@ Proposed Looping Pipelines
— Existing Pipelines

CITY OF SAN BUENAVENTURA
Pipeline Looping Locations

EXHIBIT X-2C

M:\Mdatal101043920EXX_2C_Pipeline_Looping_P8x11.mxd 3162011 - DR




— Proposed Looping Pipelines
——— Existing Pipelines

P = _ CITY OF SAN BUENAVENTURA
&’  Pipeline Looping Locations

I nuNlul.‘rlMu
T

Cid |
EXHIBIT X-2D

M:\Mdata\10104392EXX_2D_Pipeline_Looping_P8x11.mxd 11/25/2008 - DK




HYDRAULIC EVALUATION

Xl. HYDRAULIC EVALUATION

A. INTRODUCTION

The City strives to provide its customers with a reliable, adequate water supply at adequate
service pressures. The calibrated hydraulic model was used to evaluate operational pressures
throughout the distribution system under varying demand and operational conditions. For areas
identified with pressures below or above the City’s stated criteria, alternative solutions were
evaluated. Possible solutions include adjusting pressure zone boundaries to improve system
pressures and operational efficiencies. The adjustment of existing zone boundaries may require
modifications to existing facilities or the installation of new facilities. The results of this analysis
are discussed herein.

B. HYDRAULIC MODEL

1. Development

A hydraulic model, representing the City’s water distribution system, was created as a
part of this project. The model includes every pipeline and facility in the distribution
system. The model was created in the software program H20MAP Water, created by
MWH Soft, Inc.

The pipelines were digitized into the model from the City’s existing GIS system (AutoCAD
files). Nodes were generated at every pipeline intersection, change in material or change
in diameter. Elevations were allocated to the nodes from the City’s LIDAR data. The
water demands were allocated throughout the system based on the water billing data and
a parcel map. For the large users, water demands and diurnal patterns were allocated by
hand to specific nodes. The major system facilities, such as reservoirs, tanks, treatment
plants, valves and turnouts, were created in the model from existing physical data. The
hydraulic parameters were input into the model based on discussions with City staff and
SCADA data.

Scenarios were created in the model to simulate varying demand and operational
conditions. The scenarios include 24-hour extended period simulations for existing
demand conditions and future demand conditions. Scenarios were created to simulate
summer and winter demand conditions, varying supply conditions, and fire flow
conditions.
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HYDRAULIC EVALUATION

2. Calibration

Model calibration is an important step that must be completed prior to the hydraulic
analysis to ensure that the model is producing consistent and accurate results. The
calibration process involved an extensive fire hydrant flow testing program that included
25 individual flow tests. The flow tests involve the flowing of a selected hydrant, at least
one in each pressure zone, and measuring the flow rate and corresponding pressure
drops in the field. The hydrant test results and corresponding SCADA monitoring
information were simulated in the model. The model calibration process consisted of the
detection of anomalies, diurnal pattern and valve setting adjustments, and pipe
roughness adjustments so that the model results accurately simulated the results
measured in the field. A map of the flow testing locations and the result sheets are

included in the Appendix D.

3. Analysis

The calibrated model was then used to analyze the distribution system for deficiencies.
Specific analyses included a low pressure analysis, high pressure analysis, the
identification of deficient pipelines, pump energy evaluation and a fire flow analysis. The

criteria and results of each analyses are described throughout this Report.

4. Updates and Maintenance

The model should be a living document, constantly being updated as changes are made
in the distribution system. It is recommended that City assign model upkeep to one staff
member with one backup staff member, or consultant, so model updates can be properly
organized and recorded. It is recommended to update the physical elements of the
model (pipes, reservoirs, pump stations, valves, etc.) at the completion of a construction
project or the record drawings. Operational and demand changes should be made on a
less frequent basis, around every six months. It is recommended that several City staff
members are educated in the modeling software and are capable of operating and

analyzing the model.
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The City should maintain at least one current license of the modeling software and
subscribe to the vendors maintenance package so the City will have access to technical

support and software updates.

C. EXISTING SYSTEM EVALUATION

1. Low Pressure Areas

The City strives to provide water to its customers at a minimum pressure of 40 psi during
peak hour demand conditions. Results from the hydraulic model confirmed areas of low
pressure exist in several locations throughout the City, as shown on Exhibit XI-1. There
are three main “groupings” of low pressures where there may be opportunities to resolve
the low-pressure problems. The areas are described below.

¢ Inthe 210 Pressure Zone at the zone boundary between the 210 and 400 Pressure

Zones near Ventura Avenue

¢ In the 210 Pressure Zone at the zone boundary between the 210 and 260 Pressure
Zones along Main and Thompson Streets

¢ In the 330 Pressure Zone at the zone boundary between the 330 and 430 Pressure

Zones along Telephone Road

These three areas were analyzed to determine if there are any feasible solutions to

increase the low pressures in these areas.

Results and Recommendations

e After a detailed evaluation, it was determined that it would not be feasible to shift the
zone boundary between the 210 and 400 Pressure Zones near Ventura Avenue due
to the fact that the low pressure areas would experience extremely high pressures
(above 120 psi) in several locations. There are no recommended operational

improvements or facility improvements in this area.

e It is recommended to reconfigure the zone boundary between the 210 and 260
Pressure Zones to alleviate low pressures along Main Street. Recommended

improvements include the following:
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o Reconfigure the 260 Pressure Zone boundary to move southward from Main and

Thompson Streets to reach to the 101 Freeway.

o Install approximately 5,400 linear feet of 16-inch pipe and approximately 1,300
linear feet of 12-inch pipe per CIP 97889.

o Open the closed valves along Thompson Boulevard.

o Reconfigure the valves and pipes at the intersection of Seaward Avenue and

Channel Drive

o Possibly adjust the pressure setting of the Main and Mills Pressure Reducing
Station

Moving the 260 Pressure Zone boundary down to encompass this low-pressure area will
alleviate the majority of the low-pressure areas. In addition, this change will increase the
residual pressure available for fire flows along portions of Thompson Boulevard. See

Exhibit XI-3 for the area impacted by the pressure zone boundary adjustment.

e After a detailed evaluation, it was determined that it would not be feasible to shift the
zone boundary between the between the 330 and 430 Pressure Zones to alleviate
low pressures along Telephone Road due to the fact that there are not a significant
amount of low pressure locations t0 make this an economical project. In addition,
several of these areas are nearly 40 psi. There are no recommended operational

improvements or facility improvements in this area.

2. High Pressure Areas

For areas where pressures of 120 psi or greater exist, there may be opportunities to serve
those areas from lower pressure zones, which would reduce the overall pumping volume
throughout the City. The hydraulic model was used to identify areas of high pressure
within the distribution system, as shown on Exhibit XI-2. The model indicated several
nodes in these areas experience pressures above 120 psi under minimum hour demands.
There are six main “groupings” of high pressures where there may be opportunities to

serve the customers from a lower hydraulic gradient. The areas are described below:
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¢ In the 400 Pressure Zone at the zone boundary between the 210 and 400 Pressure

Zones near Ventura Avenue
e The 605K Pressure Zone

¢ Areas in the 430 Pressure Zone bounded by Loma Vista Road, Mills Road, Telegraph
Road and Dunning Street

¢ In the 430 Pressure Zone at the zone boundary between the 330 and 430 Pressure

Zones near Main and Mills Roads
e The southern portions of the 860 Pressure Zone

¢ Inthe 430 Pressure Zone near the zone boundary between the 330 and 430 Pressure

Zones near the Petit Pressure Reducing Station

These six areas were analyzed to determine if there are any feasible solutions to reduce

the high pressures in these areas.

Results and Recommendations

e After a detailed evaluation, it was determined that it would not be feasible to shift the
zone boundary between the 210 and 400 Pressure Zones near Ventura Avenue due
to the fact that the high pressure areas would experience extremely low pressures
(below 40 psi) if boundaries were shifted. Therefore, no improvements are

recommended for this area.

¢ The 605K Pressure Zone experiences very high-pressures due to the fact that the
supply reservoirs are more than 280-ft (120 psi) above the highest service
connection. Due to the geographical location of this pressure zone, there are no
recommended operational improvements or facility improvements in this area.

¢ After a detailed evaluation, it was determined that the benefit does not outweigh the
cost of improvements to shift the zone boundary in the 430 Pressure Zone bounded

by Loma Vista Road, Mills Road, Telegraph Road and Dunning Street.

¢ Reconfiguring the zone boundary between 330 and 430 Pressure Zones near Main
and Mills Roads has been analyzed, and the following recommendations have been

made:

o Reconfigure the 330 Pressure Zone boundary to move eastward to Ashwood

Avenue.
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o Install approximately 8,500 linear feet of 18-inch pipe per CIP 97895.

o Open valves at Mills Road and Maple Street and at Dean Drive and Chapel

Drive.

o Close valves at Maple Street and Brentwood Avenue, Ashwood Avenue and
Madison Street, Redwood Avenue and Madison Street, and Telegraph Road and

College Drive.

Moving the 330 Pressure Zone boundary to the east to encompass this high-pressure
area will alleviate the majority of the high-pressure areas. This zone reconfiguration will
result in pressures for this area ranging from 68 to 79 psi during peak hour demands with
an average pressure in the reconfigured area of approximately 80 psi under peak hour
demands. See Exhibit XI-4 for the area impacted by the pressure zone boundary
adjustment.

¢ High-pressure areas in the southern portions of the 860 Pressure Zone exist due to
the fact that this zone experiences large elevation changes ranging from 415 feet to
830 feet. Due to the geographical location and the adjacent pressure zones, there are

no recommended operational improvements or facility improvements in this area.

o After a detailed evaluation, it was determined that it would not be beneficial to shift
the zone boundary between the 330 and 430 Pressure Zones near the Petit Pressure
Reducing Station due to the fact that this zone adjustment may reduce existing
looped regions within the 430 Pressure Zone and reduce the reliability and

redundancy of the existing area.

3. Redundancy and Reliability

The City is committed to providing its customers with an uninterrupted supply of high
quality water. Providing a redundant and reliable supply of water is a primary goal of the
City and is essential to customer satisfaction. With constant demands on the system, it is
of the utmost importance to have a reliable supply at all times. In the unanticipated event
of a primary facility outage, a redundant supply source can be called upon to help provide

continued service to the City customers.

Reliability is defined as the ability of the primary supply source to provide the maximum
day demand. Redundancy is defined as the ability of the secondary or back-up supply

source to provide the maximum day demand with the primary supply out of service.
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The reliability and redundancy analysis conducted herein evaluated the supply sources
for each pressure zone to determine if a reliable source exists, identified as the primary
supply. A redundant supply is a second source of supply, independent from the primary

supply, capable of supplying the maximum day demand.

For this analysis, a pump station or turnout is considered to be a primary supply source
and a secondary supply source is considered as any other independent source including;
reservoirs, other pump stations, Casitas turnouts, and pressure reducing stations
connected to other pressure zones. Typically, the largest pump station for a pressure
zone was identified as the primary supply while additional pump stations within the
pressure zone were identified as back-up supplies. A critical pressure zone is defined as
a pressure zone that does not have on-site emergency power available at the primary
supply source and does not have a hydraulically activated emergency back-up supply.

Table XI-1 identifies the primary and secondary sources of supply to each pressure zone.
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Table XI-1
Redundant Supply Source

HYDRAULIC EVALUATION

Pressure
Zone Primary | Primary [Emergency| Secondarysecondary Emergency
. Secondary Supply [Emergency| Backup |PRV's for
Pressure | Maximum | Supply | Supply | Power @ Supply
. - Supply (Pumped)| Backup Supply |Reduced| OK ?
Zone Day (Pump |Capacity| Primary - (Pump - -
- (Reservoir) . Capacity | Supply Capacity | Zones
Demand | Station) | (gpm) Supply Station)
(gpm) (gpm)
(gpm)
Casitas Main and
210 3,263 Turnout 8,333 - Power Power 8,300 Mills and 1,520 - Yes
No. 2 Palma PRV
Grant Park Hall Telegraph-
260 770 Modella 1,400 No and Hall 791 . 1,567 - Yes
c Canyon Mills PRV
anyon
Golf Telegraph
330 3,255 6,515 Yes Bailey 330 1,095 and Petit 7,050 - Yes
Course
PRV
360R 20 Mariano 827 No Mariano None - None - B?/U;?rd No
400 1086 | valey | gg0 No | ValleyVista ) yone - None - - No
Vista and Seneca
Foothill, Foothill, .
Sexton Seaward & Sa’_cl_ooy_
430 4,736 Five Points| 6,076 No ' . 6,969 Conditioning 1,225 - Yes
Corbett and | Poli and Facilit
430 Bailey y
430R 46 McElrea | 306 No McElrea None - None - Brodea &\ ves
466 144 Mariano 827 No Mariano None - None - - No
535 800 | Elizabeth | 2,389 No  |Kimballand | ypan | 2323 None - -~ | Yes
Elizabeth
588 42 McElrea 306 No McElrea None - None - - No
605K 34 Kalorama 437 No Kalorama None - None - - No
605V & Willis and )
605V 351 Day Road 1,125 No View Park View Park 751 None - - Yes
660R 35  |Ondulando| 752 No Ondulando |  Willis 533 None - ’X"glr(j‘l?n”ee Yes
860 519 Ondulando 752 No Ondulando Willis 533 None - - Yes
1035 87 Nob Hill 460 No Nob Hill None - None - - No

The 360R, 400, 466, 588 and 605K Pressure Zones currently do not have a redundant

source of supply. The following projects are proposed to remedy the issue:

Install an additional PRV in the 360R Zone.

Add fixed emergency power at the Valley Vista Pump Station.

Add fixed emergency power at the Kalorama Pump Station.

Add fixed emergency power at the Mariano Pump Station per CIP 97898.
Add fixed emergency power at the McElrea Pump Station per CIP 97898.

Add fixed emergency power at the Nob Hill Pump Station per CIP 97898.
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HYDRAULIC EVALUATION

D. CONCLUSIONS AND RECOMMENDATIONS

The results of the hydraulic evaluation resulted in the following recommendations:

¢ Reconfigure the zone boundary between the 210 and 260 Pressure Zones to alleviate

low pressures along Main Street. Improvements include:

o Install approximately 5,400 linear feet of 16-inch pipe and approximately 1,300 linear
feet of 12-inch pipe per CIP 97889.

o Open the closed valves along Thompson Boulevard.

o Reconfigure the valves and pipes at the intersection of Seaward Avenue and

Channel Drive
o Possibly adjust the pressure setting of the Main and Mills Pressure Reducing Station

¢ Reconfigure the zone boundary between 330 and 430 Pressure Zones near Main and

Mills Roads to reduce high pressures. Improvements include:
o Install approximately 8,500 linear feet of 18-inch pipe per CIP 97895.
o Open valves at Mills Road and Maple Street and at Dean Drive and Chapel Drive.

o Close valves at Maple Street and Brentwood Avenue, Ashwood Avenue and Madison
Street, Redwood Avenue and Madison Street, and Telegraph Road and College

Drive.
¢ Install an additional PRV in the 360R Zone.
¢ Add fixed emergency power at the Valley Vista Pump Station.
¢ Add fixed emergency power at the Mariano Pump Station per CIP 97898.
¢ Add fixed emergency power at the McElrea Pump Station per CIP 97898.
¢ Add fixed emergency power at the Kalorama Pump Station.
¢ Add fixed emergency power at the Nob Hill Pump Station per CIP 97898.

e As noted in Section B.4, updates and maintenance to the model should be implemented

into City policy and procedures.
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FIRE FLOW ANALYSIS

Xill. FIRE FLOW ANALYSIS

A. INTRODUCTION

The public water system not only provides a reliable source of high quality water to the
customers, it also provides a critical component for public safety: fire protection. It is imperative
that the City’s water system be able to provide the minimum fire flow requirements. This section
will discuss the results of the analysis conducted to assess the system’s capabilities to meet fire

flow requirements.

The system wide fire flow analysis follows the criteria established by the City of San
Buenaventura Fire Department. Per discussions with the City Water Department and the City
Fire Department, the water system shall be capable of providing the maximum day demand plus
the required fire flow at a single location with a minimum residual pressure of 20 psi. All locations
within City limits must meet minimum criteria as set forth by the City Fire Department. All
locations outside of the City limits must meet the requirements of the Ventura County Fire
Department.

B. EXISTING SYSTEM ANALYSIS

The analysis was performed using the calibrated hydraulic model and the fire flow analysis tool
available in the modeling software. The hydraulic model analyzed fire flow availability at pre-
selected nodes (fire flow nodes) that represented actual fire hydrant locations. At each fire flow
node, a fire flow demand (see Section |ll.F) was allocated based on the existing land use per the
2005 General Plan. Each fire flow node was analyzed on an individual basis with model results
reporting the residual pressure at the node, the available flow at that residual pressure, as well as

the maximum flow available at the node with a minimum residual of 20 psi.

Based on the results from the fire flow analysis, the following was observed:

¢ Fire Flow availability at the Multi-Family Residential, Commercial, Industrial and Public
Institutional land use areas in the 210 Pressure Zone near the 400 and 210 Pressure
Zone boundary are deficient.

e Several areas within the 210 Pressure Zone near the Downtown area with pipes smaller
than 8-inches in diameter are deficient in fire flow.

o Deficiencies occur in the Commercial areas in the 210 Pressure Zone near the Harbor
District.
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FIRE FLOW ANALYSIS

« Commercial areas along Thompson Avenue (bottom of the 260 zone) are deficient in fire
flow. The majority of the pipes that are in this area are less than 8-inches and are not
capable of delivering the maximum day demand plus the required fire flow.

e« Commercial and Industrial areas in the 330 Pressure Zone are deficient in fire flow.

¢ Medium Density Residential areas in the 430 Pressure Zone near Telegraph Road are
deficient in fire flow.

e |Industrial areas in the 430 Pressure Zone near southeast boundary of the City are
deficient in fire flow.

¢ All 4-inch diameter pipelines (or smaller) are not capable of delivering the minimum fire
flow of 1,000 gpm.

The fire flow analysis identified 220 nodes that exhibited residual pressures less than 20 psi at
the required fire flows. Figure Xll-1 contains a summary of the deficient fire nodes in each
pressure zone. This graphs illustrates that of the 220 nodes that were identified as deficient,
nearly thirty-five percent of these deficiencies exist within the 210 Pressure Zone, while the 260
Pressure Zone contains more than twenty percent of the deficient nodes.

Figure XlI-1
Deficient Fire Flow Nodes by Pressure Zone
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FIRE FLOW ANALYSIS

Exhibit XlI-1 displays the locations of the deficient fire flow node throughout the entire distribution

system.

C. CONCLUSIONS AND RECOMMENDATIONS

The fire flow analysis indicated that the City’s distribution system could not provide the minimum
fire flow required at 220 locations throughout the distribution system. Individual improvement at
each deficient location is not an economically feasible solution. However, some projects and
programs recommended earlier in this Report will help to solve some fire flow deficiencies. The

following recommendations are made as a result of this analysis:

¢ Implement the small diameter pipeline replacement program as described in Section X.

Increase all small diameter pipe (smaller than 6-inches) to a minimum of 6-inch diameter

pipe.

¢ By implementing the 210 to 260 pressure zone boundary adjustment described in Section

X1, fire flow availability will improve at approximately 12 nodes.

¢ Implement the pipe looping projects identified in Section X.

It should be noted that the model does not take into consideration if valves are unknowingly
closed, or partially closed. It is recommended that the City utilize the hydraulic model to conduct
individual fire flow simulations when new developments or redevelopments are proposed. Actual

fire flow tests should be conducted in the field to verify model results.
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WATER QUALITY ANALYSIS

Xilll. WATER QUALITY ANALYSIS

A. POTABLE WATER REGULATORY REVIEW

1. Introduction

The United States Environmental Protection Agency (EPA) is authorized by the Safe
Drinking Water Act (SDWA) to set national health-based standards for drinking water and
its sources. The SDWA was originally passed in Congress in 1974 and has since been
amended twice, in 1986 and 1996. These national standards are set to protect against

both naturally occurring and man-made contaminants that may be found in drinking water.

The SDWA applies to every public water system in the United States. Individual states
may choose to accept the responsibility for oversight and enforcement of the national
drinking water regulations. A state may also choose to enforce standards above and
beyond those established by the EPA. The State of California Department of Public
Health (CDPH) has been granted responsibility by the EPA to enforce the standards set
by the EPA. CDPH drinking water regulations are identified in Titles 17 and 22 of the

California Code of Regulations.

The EPA has established the National Primary Drinking Water Regulations (NPDWRs) for
contaminants occurring in drinking water. NPDWRs are established and enforced to
protect the public from adverse health effects resulting from a drinking water contaminant.
Included in these regulations are the drinking water standards which set either 1)
treatment techniques to control a contaminant, or 2) the Maximum Contaminant Level

(MCL) allowable for the contaminant in drinking water.

The City’s water system is operating in compliance with the primary standards referenced
above; however, there are several regulations that are currently under review by the EPA

and CDPH, which may be enforced at a later date.

The City does consistently exceed the secondary MCL regarding the upper contaminant
drinking water standard of 1,000-ppm for total dissolved solids (TDS) on the east side of
the City. Blending is acceptable by CDPH to keep the TDS below the short-term SMCL of
1,500 ppm on a continual basis as an interim measure pending construction of treatment
facilities or development of acceptable new sources [Title 22, CCR Sec. 64449 (d)(3)].
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Blending TDS below this SMCL has not been completely attainable due to the high TDS
in the Mound Well when other wells are inoperable. The annual average on the east side
of the City is about 1,300 ppm. The west side of the City is in compliance with the upper
TDS limit and generally between 500 to 700 ppm. CDPH Water Supply Permit issued
August 3, 2007 has required a TDS reduction study and a preliminary plan and schedule
for complying with the upper contaminant level of 1,000 ppm in the water delivered to the

public and apply for a waiver for the TDS secondary standards.

Casitas Municipal Water District operates Lake Casitas and treats their wholesale water
and sells it to the City. Common lake turnover has been the source of short-term taste
and odor concerns for our customers. CDHP does not consider this biannual change in
water quality to be a health hazard. The City has no direct control over the water received
from CMWD. The City has no feasible or cost effective treatment capability or processes

to improve the taste and odor.

2. Recent Changes/Future Regulations

Future drinking water regulations are of paramount importance to a water purveyor.
Changes in EPA and CDPH regulations may require major changes in treatment and
distribution operations. Below is a summary of recent regulatory modifications and future
water regulations under development by the EPA and CDPH, as well as a discussion of
the City’s operations and some general monitoring results. Annual water quality reports
for both the City and Casitas Municipal Water District (Casitas) compiled from 2006 data

were reviewed during this analysis.

¢ Nitrification - When the City converted its disinfection regime to chloramination, they
developed a Nitrification Action Plan to deal with lower chlorine residuals in the
distribution system, specifically at the tanks and pipelines. For the tank sites and
pipelines, the City performs monthly total chlorine residual, nitrite and HPC testing at
each designated site. They also perform weekly total chlorine residuals at sites that
occasionally have problems. When the levels reach the "Action Levels"the City
begins daily water quality monitoring and aggressively changes the pump operation
to "turn over" the tank and initiates flushing of the distribution system If these actions
do not solve the problem and the chlorine residual continues to degrade, the final
action will be to take the tank out of service. Some of the tank operational actions

taken by the City to control nitrification include:
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In the 400 Zone, the City was not getting adequate turn over in the Valley Vista tank
and Seneca tank. The Valley Vista tank has a top feed inlet with an altitude valve.
The Seneca tank has a bottom feed inlet. The City changed the pump control at the
Valley Vista Pump Station to have two pumps running to provide enough water to fill
the tanks. With one pump running, the flow would match demand and neither tank
would turn over. Also, a tank mixing pump was recently installed in the Seneca tank

to correct the stratification problem.

At Kalorama, there is not enough demand in the 605K-pressure zone to turn both
tanks over, even in the summer. One tank has been taken out of service. In the

winter, it takes a few days to turn over one tank. Inthe summer it turns over daily.

The Grant Park, a two sided reservoir was having trouble maintaining chlorine
residual. The City thought the water quality issue was a result of the check valves on
the inlet and outlet piping. The check valves were removed, but the chlorine residual
continued to remain low. One side of the reservoir was taken out of service for
maintenance, and this helped with water turn over in the other side. The one side of
the reservoir has remained out of service. The pump control at the Hall Canyon
Booster Station was adjusted to lower the water level in the Hall Canyon tanks. If the
water level in the Hall Canyon tanks were too high, water in the Grant Park reservoir
would be hydraulically locked, and the water quality would deteriorate. With these

actions, the Grant Park reservoir turns over about once about every day and a half.

The Kimball tank had been taken out of service because neither Kimball nor
Elizabeth would turn over. Elizabeth has a long supply pipeline and it feeds the
Edison facility near the tank. The City could not take Elizabeth out of service
because this would create a long dead end pipeline, therefore Kimball was taken out
of service. Kimball tank was placed back in service in May 2008. The water quality
was monitored through the summer and fall months and was acceptable.
Occasionally the water quality in Elizabeth tank fell below action levels and the water

level in the tank had to be aggressively turned over to improve quality.

The Long Canyon tanks will not maintain good water quality because the lack of
pressure and water volume pumping into the tank cannot properly mix the tanks, and
the demand in the system is not enough to turn them over. Both tanks are currently

out of service. There is no elevation valve on Corbett tank, so the water from
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Seaward & Poli, Five Points, and Bailey booster stations will fill Corbett, and not the

Long Canyon tanks.

¢ Corrosivity — The 2004 Corrosion Study provides a recommendation to improve the
corrosivity of the drinking water supply to aid in reducing lead and copper at the
customers tap by installing pH control at the three treatment plants. The pH control
measures include the addition of caustic soda to achieve a pH target of 7.6 to 7.7.
The City will continue to add polyphosphate. The Avenue Water Treatment Plant
was recently upgraded and includes pH control measures. The planned upgrades at
the Saticoy Water Treatment Plant include provisions to include pH control. The City
plans to install pH control measures at the Bailey Treatment Plant in the future. The
triennial Lead & Copper Rule sampling results indicate there are generally very low
levels of lead at the customers tap and some higher copper levels but still below the
90" percentile required by the USEPA. Effective pH control may lower the copper

levels further at the customers tap.

e Lead and Copper - The Lead and Copper Rule was promulgated by the EPA in 1991,

and subsequently updated on January 2000. Minor corrections were made to the
rule in 2004, which added information that was inadvertently removed from the rule
during previous revisions. The final rule was recently published on October 10™,
2007 in the Federal Register.

EPA is proposing targeted regulatory changes to the existing national primary
drinking water regulations (NPDWRs) for lead and copper. The purpose of the Lead
and Copper Rule (LCR) is to protect public water system consumers from exposure
to lead and copper in drinking water. The proposed regulatory changes will enhance
the implementation of the LCR in the areas of monitoring, treatment, customer
awareness, lead service line replacement; and improve compliance with the public
education requirements of the LCR and ensure drinking water consumers receive
meaningful, timely, and useful information needed to help them limit their exposure to

lead in drinking water.

The City collected 55 lead and copper samples in 2006, and reported one sample
above the regulatory action level for both lead and copper. Casitas collected 80 lead
and copper samples in 2005, and reported zero samples above the regulatory action
level for both lead and copper. The current regulatory action levels for lead and
copper are 1.3 mg/L for copper and 15 ppb for lead.
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¢ Microbial and Disinfection Byproducts - A major challenge for water suppliers is how

to balance the risks from microbial pathogens and disinfection byproducts. It is
important to provide protection from these microbial pathogens while simultaneously
ensuring decreasing health risks to the population from disinfection byproducts. The

Safe Water Drinking Act requires EPA to develop rules to achieve these goals.

EPA published the Long Term 2 Enhanced Surface Water Treatment Rule
(LT2ZESWTR) in the Federal Register on January 5™ 2006. The purpose of this rule
is to reduce disease incidence associated with Cryptosporidium and other pathogenic
microorganisms in drinking water. The LT2ESWTR will supplement existing
regulations by targeting additional Cryptosporidium treatment requirements to higher
risk systems. This regulation also contains provisions to mitigate risks from
uncovered finished water storage facilities and to ensure that systems maintain
microbial protection as they take steps to reduce the formation of disinfection
byproducts. The LT2ESWTR will apply to all systems that use surface water or

ground water under the direct influence of surface water.

This rule will require both the City and Casitas ensure that treatment operations at
the Casitas Treatment Plant and the Avenue Treatment Plant meet the treatment
requirements. Additionally, Casitas and/or the City are required to temporarily monitor
for Cryptosporidium to be classified into a risk bin, which would determine if
additional monitoring or treatment is required. The Avenue WTP upgrades are

expected to meet and exceed the requirements of the LT2ZESWTR.

Concurrently with the LT2ESWTR, the EPA published the Stage 2 Disinfectants and
Disinfection Byproducts Rule (DBPR) on January 4™ 2006, which focuses on public
health protection by limiting exposure to DBPs, specifically total trihalomethanes
(TTHM) and five haloacetic acids (HAA5), which can form in water as a by-product of
disinfectants used to control microbial pathogens. Stage 1 of this rule, now in effect,
established system-wide average Maximum Residual Disinfectant Level (MRDL)

limits for disinfectant residuals and disinfectant by-product levels, including:
o Free chlorine or chloramines maximum residual of 4 mg/L
o Total Trihalomethane (TTHM) maximum level of 0.080 mg/L

o Haloacetic Acids (HAA5) maximum level of 0.060 mg/L
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o Chlorite maximum level of 1.0 mg/L

o Bromate maximum level of 0.01 mg/L

Based on 2006 monitoring by the City, system-wide average levels are, 35 ppb for
HAAS5, and 35 ppb for TTHMSs, all in compliance with the Stage 1 requirements.

Under the Stage 2 DBPR, the City will conduct an evaluation of their distribution
system, known as an Initial Distribution System Evaluation (IDSE), to identify the
locations with high disinfection byproduct concentrations. These locations will then be

used by the City as the sampling sites for Stage 2 DBPR compliance monitoring.

Compliance with the maximum contaminant levels for two groups of disinfection
byproducts (TTHM and HAAS5) will be calculated for each monitoring location in the
distribution system. This approach, referred to as the locational running annual
average (LRAA), differs from current requirements, which determine compliance by
calculating the running annual average of samples from all monitoring locations

across the system.

The Stage 2 DBPR also requires each system to determine if they have exceeded an
operational evaluation level, which is identified using their compliance monitoring
results. The operational evaluation level provides an early warning of possible future
MCL violations, which allows the system to take proactive steps to remain in
compliance. A system that exceeds an operational evaluation level is required to
review their operational practices and submit a report to their state that identifies
actions that may be taken prior to the next scheduled quarterly sampling to mitigate
an exceedance of the MCL regarding high DBP levels, particularly those that may

jeopardize their compliance.

Water samples taken in areas of the City that receive groundwater are not indicating
any Stage 2 DBPR compliance issues. A few areas of the City that receive surface
water have experienced elevated levels of TTHM and HAA5. Coagulation for TOC
removal at the Avenue WTP may be an operational tool to help meet the Stage 2
DBPR LRAA, due to the influence of surface water. Altering tank detention time in

areas of concern or covering the Kingston Reservoir are also options to reduce DBPs

Based upon these results reported in the 2007 Water Quality Confidence Report, it
appears that the City may have compliance concerns with the proposed Stage 2
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requirements, as both the TTHM and HAAS distribution system ranges were above
the MCL at a few sample locations during some quarterly sampling events. The City
is currently completing the IDSE evaluation of its system to determine necessary
monitoring locations within its distribution system. This will identify areas at higher
risk for high DBP levels, such as dead ends or areas with long residence time, and

require monitoring at these locations to ensure compliance throughout the system.

¢ MTBE - EPA has placed Methyl-Tertiary-Butyl Ether (MTBE) on the drinking water
Contaminant Candidate List (CCL) for further evaluation to determine whether or not
regulation with a National Primary Drinking Water Regulation (NPDWR) is necessary.
The CCL divided the contaminants among those which are priorities for additional
research, those which need additional occurrence data, and those which are priorities
for consideration for rulemaking. The Agency determined that MTBE needs more
health effects research and occurrence data before a regulatory determination can
be made. It is noted that the California Department of Public Health has a primary
MCL for MTBE of 13 micrograms per liter, established in 2000. The City has not

detected any MTBE in its monitoring program to date.

¢ Perchlorate - Perchlorate is now a regulated drinking water contaminant in California,
with a maximum contaminant level (MCL) of 6 micrograms per liter (ug/L), effective
October 18, 2007. Perchlorate and its salts are used in solid propellant for rockets,
missiles, and fireworks, and elsewhere (e.g., production of matches, flares,
pyrotechnics, ordnance, and explosives). Their use can lead to releases of
perchlorate into the environment. Perchlorate's interference with iodide uptake by
the thyroid gland can decrease production of thyroid hormones, which are needed for
prenatal and postnatal growth and development, as well as for normal metabolism
and mental function in the adult. The City has not detected any perchlorate in its

monitoring program to date.

¢ Chromium 6 - Chromium-6, a specific form of the chromium ion in water, is regulated
under the 50 ppb maximum contaminant level (MCL) for total chromium. CDPH will
be adopting an MCL that is specific for chromium-6. California's Health and Safety
Code guides the development of an MCL for chromium and requires CDPH to
establish an MCL at a level as close as is technically and economically feasible to the
contaminant's PHG. PHGs are contaminant concentrations that do not pose a
significant risk to health; they are developed by the Office of Environmental Health
Hazard Assessment (OEHHA). OEHHA's PHG for chromium-6 is anticipated soon.
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Because the PHG for chromium-6 is not yet available, CDPH cannot proceed with the
MCL process. The City has not detected any chromium-6 in its monitoring program

to date.

¢ Radon Rule - Radon is a naturally occurring radioactive gas that may cause cancer,
and may be found in drinking water and indoor air. Some people who are exposed to
radon in drinking water may have increased risk of getting cancer over the course of
their lifetime, especially lung cancer. Radon in soil under homes is the biggest source
of radon in indoor air, and presents a greater risk of lung cancer than radon in
drinking water. As required by the Safe Drinking Water Act, EPA has developed a
proposed regulation to reduce radon in drinking water. The proposed rule applies to
all water systems that use groundwater or mixed ground and surface water. The City

has not detected any radon in its monitoring program to date.

Mound Well does have uranium level that is generally near the MCL. All other well
sources have low levels of uranium. The uranium content in the distribution system
contributed from Mound Well is easily reduced with the same TDS and sulfate
blending reduction operations currently in place. Quarterly monitoring in the Mound
Well, Bailey reservoir effluent and the 330 zone is conducted to verify the blending

operations are effective.

¢ Sulfate Rule - Sulfate is a substance that occurs naturally in drinking water. Health
concerns regarding sulfate in drinking water have been raised because of reports
that diarrhea may be associated with the ingestion of water containing high levels of
sulfate. Sulfate in drinking water currently has a secondary maximum contaminant
level (SMCL) of 250 milligrams per liter (mg/L), based on aesthetic effects (i.e., taste
and odor). The Safe Drinking Water Act (SDWA), as amended in 1996, directs the
EPA and the Centers for Disease Control and Prevention (CDC) to jointly conduct a
study to establish a reliable dose-response relationship for the adverse human health
effects from exposure to sulfate in drinking water, including the health effects that
may be experienced by sensitive subpopulations (infants and travelers). The study
was completed in January 1999. Sulfate is currently being reviewed by EPA as a
potential contaminant for regulation; however, no decision has been made on this
rule as yet. The City has detected elevated levels of sulfate in the Mound Basin, in
the range of 600 to 700 mg/L. Blending for sulfate reduction at the Bailey Reservoir
effluent is easily achieved as a result of the same TDS and uranium blending

reduction operations currently in place.
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¢ TDS — TDS is a secondary water quality standard related to aesthetic aspects of
water quality, because the excessive mineral constituents may adversely affect the
taste, odor or appearance of drinking water. Customer satisfaction with the drinking
water may need to be determined by the water purveyor including a study of feasible
treatment alternatives and costs and a survey reporting the findings and gaining an
understanding of the customer’s willingness to pay for improvement to water quality
or apply to CDPH for a waiver of the compliance with the SMCL for TDS [Title 22,
CCR; Sec. 64449.2 (b)(d)(e)(9)].

Section 64449 of Title 22, CCR lists the SMCLs for TDS as follows: Recommended
SCML less than 500 mg/l is desirable; Upper SCML less than 1,000 mg/l is
acceptable if it is neither reasonable nor feasible to provide more suitable waters; and
the Short-Term SMCL less than 1,500 mg/l is acceptable on a temporary basis
pending construction of treatment facilities or development of acceptable new

sources.

The CDPH requires the City to implement TDS reduction for water treated at the
Bailey TP below upper SMCL of 1,000 mg/l or below the short-term limit of 1,500
mg/L on a continual basis on the east side of the City as a temporary measure
pending construction of treatment facilities or development of acceptable new
sources. Groundwater in the Mound Basin and Oxnard Plain Forebay are high in
TDS and sulfate.

The City does consistently exceed the secondary upper MCL of 1,000-ppm total
dissolved solids (TDS) on the east side of the City but not on the west side. Blending
TDS below the 1,500-ppm limit has not been completely attainable due to the high
TDS in the Mound Well when other wells are inoperable. The annual average on the
east side of the City is about 1,300 ppm. The west side of the City is in compliance
with the upper TDS limit and generally between 500 to 700 ppm. CDPH Water
Supply Permit issued August 3, 2007 has required a TDS reduction study and a
preliminary plan and schedule for complying with the upper contaminant level of
1,000 ppm in the water delivered to the public on the east side of the City and apply

for a waiver for the TDS secondary standards.

The permit also states the City will consider making capital improvements to lower
TDS near 800 ppm system wide when a new supplemental water source is

considered by City Council such as state water and seawater desalination.
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Title 22, CCR Section 64449(e) states that new services serving water which carries
TDS constituent concentrations between the upper and short term SCMLs shall be
approved only if adequate progress is being demonstrated toward providing water of
improved mineral quality or for compelling reasons approved by the CDPH.

Water Quality Improvement Program — A program to reduce TDS below the upper
limit may take ten years to complete for the eastside of the City. Compliance with the
regulations pertaining to the application of a secondary MCL waiver for TDS is the
first major step in the program. To apply for a waiver of a secondary MCL, the City
shall conduct and submit a study to the CDPH.

¢ Unregulated Contaminant Monitoring Rule - EPA published the Unregulated

Contaminant Monitoring Rule September 17, 1999 and supplemented the rule on
March 2, 2000 and January 11, 2001. EPA uses the data generated by the new
UCMR to evaluate and prioritize contaminants on the Drinking Water Contaminant
Candidate List, a list of contaminants EPA is considering for possible new drinking
water standards. These data help to ensure that EPA has the high quality scientific
data it needs to make decisions about future drinking water standards. Under this
rule, Casitas and/or the City are required to monitor for various unregulated
contaminants and report to the EPA. Current UCMR 2 compliance is sampled at the
Avenue TP, Bailey TP, Saticoy TP and sample station #2 at Ashwood.

e Public Health Goals and MCLG - The California Office of Environmental Health

Hazard Assessment (OEHHA), part of the California Environmental Protection Agency,

establishes PHGs and the United States Environmental Protection Agency establishes
MCLGs. These drinking water health goals are based solely on public health risk factors and are
set at a level at which no known or anticipated adverse health effects would occur to
consumers exposed to a chemical over their lifetime. Many regulated chemicals do not
have a PHG ora MCLG.

PHGs and MCLGs are not mandatory or enforceable limits. Ventura's water system
complies with all of the required primary drinking water standards, including the Maximum
Contaminant Levels (MCLs) and Regulatory Action Levels (RALs) mandated and regulated
by the California Department of Public Health (CDPH) and the United States Environmental
Protection Agency (EPA), respectively. However, MCLG and PHG are often a pre-cursor
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for setting future regulations. Therefore it is important to keep them in mind as our long-term

planning proceeds.

A comparison of the City's drinking water quality data with the PHGs and MCLGs was
completed and the results presented. Only chemicals that have a California primary
drinking water standard and for which a PHG or MCLG has been set and was exceeded
were addressed. If OEHHA does not set a PHG for a primary drinking water standard then

state law requires the use the EPAs Maximum Contaminant Level Goals instead (MCLGS).

The information required in the bi-annual report includes the following:

¢ Chemicals that were detected in Ventura's water supply at a level exceeding an
applicable PHG or MCLG;

¢ Numerical public health risk associated with the PHG or MCLG,;

e  Category or type of risk to health that could be associated with a chemical;

¢ Best treatment technology available that could be used to reduce the amount of the
chemical (i.e., pH adjustment, reverse osmosis, disinfection chemicals or TOC
removal); and

¢ Estimate of the cost to install and operate treatment.

Findings:

This report considered Ventura's 2004, 2005 and 2006 CCR water quality and
disinfection/disinfectant byproduct data regarding any exceedances of the PHGs or
MCLGs. Out of 83 PHGs and 87 MCLGs only ten chemicals were identified that exceed

the goals and information is summarized below:

CITY OF SAN BUENAVENTURA Xi-11
WATER MASTER PLAN

ANICNIANNANLALC A



WATER QUALITY ANALYSIS

OEHHA (EPA) CDPH (EPA)

Chemicals (units) PHG or (MCLG) MCL or (RAL) City Level
(Mandates)
Lead 90th Percentile (ppb) 2 (15 9
Copper 90" Percentile (ppb) 170 (1300) 1100
Arsenic (ppb) 0.004 10 ND - 3.2
Uranium (pCi/L) 0.43 20 2.0-6.8
Gross Alpha Particles (pCi’lL)  (0) 15 03-17.5
Gross Beta Particles (pCi/L)  (0) 50 ND -15.8
Radium 226 (pCi/L) 0) 5 ND - 0.89
Bromodichloromethane (ppb) (0) <80 ND - 24
Bromoform (ppb) () <80 ND - 33
Dichloroacetic Acid (ppb) () <60 1-56

Ventura's drinking water exceeded four (4) PHGs including lead, copper, arsenic and
uranium, and six (6) MCLGs including gross alpha & beta particles, radium 226,

bromodichloromethane, bromoform and dichloroacetic acid.

Lead and copper can accumulate in drinking water as a corrosion by-product that occurs as
the result of the corrosion of plumbing fixtures and pipes that remain in contact with water for
a prolonged period of time. Lead, a silverish metal, is often used by plumbing fixture
manufacturers for bathroom and kitchen valves to extend their use for many years. Copper,
a reddish-brown metal, is often used in water pipes for residential and commercial plumbing.
When sampled for lead and copper, Ventura's water sources including groundwater wells,
the Ventura River and Casitas Municipal Water District (CMWD), have concentrations well

below the RAL for lead and copper.

Arsenic, a semi-metal, is odorless and tasteless. It enters the drinking water supplies from

natural deposits in the earth or from agricultural and industrial practices. Arsenic is almost
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exclusively a contaminant found in groundwater. Arsenic has not been detected in the
surface and groundwater sources used by the City of Ventura. Arsenic was detected in the
CMWD sources.

Gross alpha & beta particles and radium 226 and uranium are naturally occurring

radioactive isotopes in the environment that typically occur in the drinking water by the
erosion of natural deposits in all City sources. Although the gross alpha particles
exceeded the MCL (only at Victoria Well No. 2), follow up samples required for radium
226 & 228 and uranium were below the MCLs, and the water supply is deemed in
compliance with the CDPH radiological monitoring requirements. Gross alpha & beta particles

are screening tools for the presence of regulated radionuclides.

Bromodichloromethane. bromoform, and dichloroacetic acid are disinfection byproducts

(DBPs) formed during the drinking water treatment disinfection process that occur when
natural organic matter (NOM) also know as dissolved organic carbon (DOC) or total organic
carbon (TOC) in the raw water supplies come in contact with the free chlorine used in the
treatment process to kill bacteria (disinfection). Surface water sources generally contain
about 10 times more NOM than groundwater sources. The Avenue Water Treatment Plant
(AWTP) treats surface water from the Ventura River at Foster Park and the Bailey and
Saticoy Plants treat eastside groundwater from deep wells. Water systems that use chlorine
have DBPs in the water supplies. The levels of DBPs are incompliance with the system wide
quarterly averages regulated by the CDPH. Some sample locations in the city have quarterly

levels that exceed the MCL, but the locational averages are below the MCLs.

e Long Term Il Enhanced Surface Water Treatment Rule (LT2ESWTR)
This rule applies to all public water systems that use surface water or groundwater

under the direct influence of surface water. The purpose of the LT2ZESWTR is to
improve drinking water quality by reducing the occurrence of disease-causing
pathogens in drinking water, such as Cryptosporidium and Giardia. The rule consists
of monitoring requirements, bin classification of water systems based on their source

water quality, and removal/inactivation requirements.

Rule Requirements - Source Water Monitoring Source water monitoring is conducted
to assess the mean level of Cryptosporidium contamination in the water supply. The
source water monitoring requirements depend on the size of the public water system
(PWS) and whether or not filtration is employed by the PWS.
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PWS Size

Systems that serve (1) At least 100,000 people
1st round of source water monitoring October 1, 2006

2nd round of source water monitoring April 1, 2015

Treatment Compliance Deadline April 1, 2012

Log Removal Rates - Refer to minimum total Cryptosporidium removal and
inactivation. The total Cryptosporidium removal required for plants in Bins 2, 3, and 4

is 4.0-log removal, 5.0-log removal and 5.5-log removal respectively.

Removal Credit for Treatment Plant Types —

Plant Type Treatment Credit
Conventional, diatomaceous | 3 log
earth filtration, slow sand

filtration
Direct filtration 2.5 log
Alternative filtration Determine by the State

technologies

While the City has installed advanced treatment (UF Membranes) for pathogens

removal, regulatory change may require a minimum inactivation credit (Ex. 0.5 log)

3. Summary

Based on the proposed future regulations developed under the EPA and CDPH, the
City’s water source is within acceptable levels or non-detectable levels, except for TDS
on the east side of the City. The City should continue monitoring for the aforementioned
contaminants and for unregulated contaminants, in the event they are added to the

contaminants list in future drinking water standards.

The City should consider implementing a long-term water quality improvement program.
The City currently experiences TDS levels in excess of 1,000 mg/L on a daily basis in the
eastern portions of the system. Specific actions can be taken to help with the overall
water quality within the system. A water quality improvement program can be used to
combine many of the City’s current actions (blending, nitrification plan, etc.) into one

comprehensive coordinated plan. A water quality improvement program can identify the
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specific actions and projects that should be implemented within the distribution system, at

the well, tank and booster station sites, and at the treatment plant.

B. CONCLUSIONS AND RECOMMENDATIONS

The following conclusions and recommendations resulted from the above evaluation:

¢ Continue monitoring contaminants and unregulated contaminants on the top of the
Drinking Water Contaminant Candidate List.

¢ Maintain a blending plan to reduce the levels of TDS and sulfate in the product water
leaving Bailey TP, per CDPH.

¢ Develop new wells in the Mound Basin with lower levels of TDS and sulfate.

o Develop a Water Quality Improvement Program
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XIV. CONCLUSIONS AND RECOMMENDATIONS

A. CONCLUSIONS

The City initiated this Water Master Plan project to gauge the current condition and operation of
the water distribution system, as well as create a roadmap to properly plan for future growth and
improvements. Some of the primary purposes of this project were to evaluate current water
usage; evaluate future development/redevelopment within the City water service area; create a
hydraulic model of the water system; analyze the model and identify system deficiencies; identify
operational changes within the system which may result in more efficient operations; evaluate
opportunities to fully utilize water sources; assess the condition of existing water facilities; and

evaluate future water quality regulations.

The primary goal of the City is to provide an adequate, reliable and safe water supply at adequate
service pressure that can be used for individual use, community use and fire protection. The
analyses performed herein evaluated the capacity and operation of the City’s distribution system
network with regards to meeting the existing and future water demands during various water
supply conditions within a defined set of standards and criteria. The system analyses can be

categorized into one of the following:

e Storage

e Supply

¢ Pumping Capacity and Efficiency
e Transmission and Distribution

¢ Hydraulics

e Fire Flow

In general, the City’s distribution system is in good physical condition, adequately sized and
operated efficiently. The results of the analysis of the distribution system identified some
deficiencies that require improvements in order to meet the minimum standards and criteria. The
recommended improvements are discussed later in the Section, however a brief description of

the conclusions for each category is described herein.

Storage
The City currently has 43.2 MG of operational storage citywide. Of that storage volume,

approximately 46% is located in the lowest pressure (210 Pressure Zone), and approximately

23% in located in the 430 Pressure Zone. Based on the City’s storage criteria requirements, only
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one pressure zone has adequate storage capacity (210 Pressure Zone). Including the projected

near-term water demand increase, the City’s storage capacity is deficient by 7.6 MG.

An existing operational issue noticed during the storage evaluation, is that the storage facilities in
the 430 Pressure Zone have varying overflow elevations, which reduces the operational storage
in the zone and creates challenges achieving water turn over in the tanks during low demand

periods. CIP 97891 is intended to improve tank mixing and turnover.

Supply
The City has a diverse portfolio of supply sources. The City purchases treated local surface

water from Casitas Municipal Water District that is delivered through two existing connections.
The City can withdraw water from three local groundwater basins and the City can withdraw
surface water from the Ventura River.

The Casitas supply and the groundwater supply have historically been reliable water supply
sources. The Ventura River supply has proved to be less reliable in recent years. Flooding on
the river in 2005 caused damage to several City wells, which has greatly reduced the City’s
available supply from the River. Since the floods, supply from the river is approximately 33% of
what was available prior to the floods. Installing new wells, or repairing the damaged wells and

pipelines, is proving to be a lengthy process due to environmental regulations.
The City has additional rights to groundwater, and also some stored groundwater credits that can
be utilized in times of drought. In order to access the additional groundwater, the City will need to

construct additional wells and increase the well treatment plant capacity.

Pumping Capacity and Efficiency

The City has 15 pressure zones that provide service to an elevation range of over 1,000 feet.
Since the water supply is primarily located in the lowest hydraulic gradients, the City relies on an
extensive amount of pumping to move water to the higher gradients. The nominal capacity of the
City’s pumping facilities is over three times the maximum day demand. The pump station
capacity evaluation concluded that there is adequate pumping capacity in all of the City’s

pressure zones with the exception of the 400 Pressure Zone.

An evaluation of the pumping schedules and rate structures using the calibrated hydraulic model
concluded that the City may be able to save on the monthly electricity bills if system
improvements are made so rate schedules at six pump stations can be adjusted to match the
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pumping requirements of the station. More savings may be possible if the City is not currently

utilizing the off-peak energy charge window caused by infrastructure constraints.
For those pump stations that are the sole supply to a single pressure zone, it is critical that the
pump station be equipped with on-site back-up power in case of an emergency. There are a total

of five pump stations that require on-site back-up power units.

Transmission and Distribution

Some deficiencies, such as inadequate fire flow availability and low pressures, exist because of
undersized or aging distribution infrastructure. The City system contains approximately 40,000
feet of distribution pipeline that is less than 6-inches in diameter. It is recommended that the

minimum pipe size of a City distribution pipe is 6-inches or 8-inches as appropriate.

The average age of a City pipeline is 42 years old. Based on the median pipeline life expectancy
identified in the 2004 Water System Corrosion Study, the average life expectancy of a City
pipeline is 80 years. A majority of the pipelines in the City were constructed in 1950’s and 1960’s.
With a life expectancy of 80 years, a large amount of pipe would require replacement between
the years 2030 and 2050. Although a majority of the pipe replacement required in the City is over
20 years away, due to the large quantity, approximately 900,000 feet, that requires replacement,
the City should start planning and budgeting for a comprehensive pipe replacement program to
begin in Year 2020.

The distribution system is pretty well looped; however there are opportunities to provide additional

looping that will further increase the reliability, water quality and fire protection within the system.

Hydraulics
Maintaining a minimum residual pressure of 40 psi throughout the distribution system will help to

provide adequate fire flow capacity, as well as increase customer satisfaction. Keeping system
pressures below 120 psi will help to avoid unnecessary leaks and breaks and avoid damage to
private water systems. Some areas of low pressure, less than 40 psi, and high pressure, greater
than 120 psi, were identified within the distribution system by the hydraulic model. Of the areas
identified, there are two specific areas where adjusting a pressure zone boundary will help to

alleviate the pressure problems, and provide some operational benefit to the City.

The 210 Pressure Zone experiences an area of low pressure, and subsequent low fire flow
availability. Serving the area from the 260 Pressure Zone will greatly improve pressure and fire
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flow availability. The added demand to the zone will help to turn water over in the 260 Zone

reservoirs, which have been a problem during low demand periods.

An area of the 430 Pressure Zone is experiencing pressure in excess of 120 psi. Serving the
area from the 330 Pressure Zone will reduce the operating pressure into a normal operating
range of 70 — 80 psi, and it will also remove some demand from a higher hydraulic gradient, thus
reducing some pumping demand. Prior to commencing the project, the City must evaluate the
consequences of lowering water service pressure to some customers, and initiate a public

relations program if deemed necessary.

Fire Flow

Based on analysis conducted with the hydraulic model, insufficient fire flows were noted at
approximately 220 locations throughout the City. Some of those areas will see fire flow
improvement as the aging and undersized pipelines are replaced and upsized and zone

boundaries are adjusted.

B. RECOMMENDATIONS

The following projects and recommendations resulted from the distribution system analysis:

Storage Analysis:

Storage deficiencies in the 330 Zone, 400 Zone, 535 Zone, 605 Zone and 860 Zone can

be mitigated by implementing the following recommendations:

¢ Renhabilitate the Gosnell Pump Station

e Proceed with CIP 97907 — Mound Well No. 2

e Proceed with CIP 97908 — Golf Course Well No. 7

¢ Proceed with CIP 97879 — Upsize to 3.8 MG (New Tank in 605 Zone)

Supply Analysis:

The water supply recommendations are centered on expanding the groundwater
capacity, ensuring a reliable transmission system from the Casitas turnouts and
implementing projects that would allow for better water movement from east to west, and

vice versa. The recommended projects include:
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¢ Perform a thorough inspection and assessment of the 24-inch transmission main
downstream of the Casitas No. 2 turnout to assess the current condition of the
pipeline.

¢ Construct the 18-inch pipeline described in CIP 97895.

e Construct a flow control facility/pressure reducing facility at the site of Hall
Canyon/330/Foothill Booster Pump Stations, capable of moving 2,500-gpm of water
from the 330 Pressure Zone to the 210 Pressure Zone.

¢ Proceed with plans to construct Saticoy Well No. 3 with a maximum capacity of 2,500
gpm (CIP 97899).

¢ Proceed with the expansion of the Saticoy Conditioning Facility (CIP 97521).

¢ Proceed with plans to construct Mound Well No. 2, with a capacity of 2,500 gpm (CIP
97907).

¢ Proceed with plans to construct Golf Course Well No. 7, with a capacity of 2,500 gpm
(CIP 97908).

Pumping Capacity, Energy Efficiency and Reliability Analysis:

The City’s total pumping capacity is adequate throughout the system, with the exception
of the 400 Zone. It is recommended to increase the pumping capacity and reliability to
the 400 Zone. The hydraulic model analysis concluded that six existing pump stations
may be able to reduce the energy usage by switching to a different rate structure.
Permanent on-site back-up power systems should be installed a four pump stations for

reliability. The recommended projects include:

¢ Proceed with the upgrade of the Valley Vista Pump Station (part of CIP 97887). The
pump station should have a minimum design capacity of 1,200 gpm with the largest
pumping unit out-of-service to meet the near-term demands. Add fixed emergency
power at the pump station.

¢ Evaluate changing the SCE rate structures for the Bailey, Kimball, Modella, Nob Hill,
View Park, and 330/Foothill/Hall Canyon pump stations for economic efficiency.

¢ Utilize the pump stations during off-peak hours to fill reservoirs to reduce electrical
costs.

¢ Add fixed emergency power at the Mariano Pump Station per CIP 97898.

¢ Add fixed emergency power at the McElrea Pump Station per CIP 97898.

¢ Add fixed emergency power at the Nob Hill Pump Station per CIP 97898.

¢ Add fixed emergency power at the Kalorama Pump Station.
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Distribution and Transmission Piping Analysis:

A majority of the City’s distribution system was constructed in the 1950s and 60s, when
demands were lower and standards were different. Some of those pipelines are
undersized to meet today’s criteria and many of the pipelines are expected to reach the
end of their useful life in the next 20-30 years. The recommended projects as a result of

the pipeline analysis include:

¢ Continue a program to replace all 2-inch, 3-inch, and 4-inch distribution pipelines with
a minimum of 6-inch pipe or 8-inch as appropriate.

¢ Upsize the hydraulically deficient pipelines identified on Exhibits X-1 through X-1C.

¢ Evaluate the condition of the transmission pipeline between the Golf Course Pump
Station and the Bailey Treatment Plant.

¢ Begin planning and budgeting for a pipeline replacement program to begin in Year
2020.

¢ Include the pipeline looping projects shown on Exhibits X-2 through X-2D in the Dead
End Water Main Connections Project (CIP 97897).

¢ Continue implementation of the recommendations of the 2004 Water System

Corrosion Protection Study.

Hydraulic Analysis:

A hydraulic model of the City’s distribution system was built and calibrated to analyze
various operational and demand conditions. The model was used to evaluate system
pressures, identify areas where pressures do not meet the minimum or maximum criteria,
and evaluate projects to improve the operations and meet the criteria. The recommended

projects include:

¢ Reconfigure the zone boundary between the 210 and 260 Pressure Zones to
alleviate low pressures along Main Street. Improvements include:
o Install approximately 5,400 linear feet of 16-inch pipe and approximately
1,300 linear feet of 12-inch pipe per CIP 97889.
o Open the closed valves along Thompson Boulevard.
o Reconfigure the valves and pipes at the intersection of Seaward Avenue and
Channel Drive.
o Adjust the pressure setting of the Main and Mills Pressure Reducing Station.
¢ Reconfigure the zone boundary between 330 and 430 Pressure Zones near Main
and Mills Roads to reduce high-pressure areas. Improvements include:

o Install approximately 8,500 linear feet of 18-inch pipe per CIP 97895.
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o Open valves at Mills Road and Maple Street and at Dean Drive and Chapel
Drive.

o Close valves at Maple Street and Brentwood Avenue, Ashwood Avenue and
Madison Street, Redwood Avenue and Madison Street, and Telegraph Road
and College Drive.

¢ Install an additional PRV in the 360R Zone.

¢ Establish a hydraulic model update and maintenance program.

Fire Flow Analysis:

The calibrated hydraulic model was used to conduct a system-wide fire flow evaluation.
The evaluation was conducted under a maximum day demand condition, to determine if
areas of the distribution have difficulty in meeting the minimum required fire flows. The
model results indicated that there are a number of areas in the system that may not meet
the minimum required fire flow during a maximum day demand. Specific projects are not
recommended to improve city-wide fire flows, however many of the projects
recommended herein provide an added benefit of improving flow and pressure throughout

the system, including the following recommendations:

¢ Implement the small diameter pipeline replacement program as described in Section
X. Increase all small diameter pipe (smaller than 6-inches) to a minimum of 6-inch
diameter pipe.

¢ By implementing the 210 and 260 pressure zone boundary adjustment described in
Section XlI, fire flow availability will improve at approximately 12 nodes.

Each of the above-mentioned projects and recommendations is included in the Capital
Improvement Program (CIP). Refer to the CIP (Section XV) for a more detailed description and

implementation of the projects.
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XV. CAPITAL IMPROVEMENT PROGRAM

A. INTRODUCTION

Each year the City prepares an updated and comprehensive Capital Improvement Project Plan
that outlines the capital needs of the City for the upcoming 5-year period. The Capital
Improvement Project Plan identifies project requirements for all City provided services, including

the domestic water system.

This Section describes the projects that have been identified throughout the course of the Water
Master Plan project and are recommended for inclusion in the City’s Capital Improvement Project
Plan (or Capital Improvement Program - CIP). The recommended projects include the
confirmation of projects currently listed in the CIP, the construction of new facilities to mitigate
system deficiencies, and the implementation of operations and maintenance programs. A write-
up was prepared for each project that includes the project identification number, project name,

description, priority, and estimated capital cost.

B. PROJECT IDENTIFICATION NUMBER

The City assigns a five-digit project number to each project in the CIP. Preliminary project
numbers begin with a “7” and final project numbers begin with a “9.” The projects have been

given a Master Plan CIP number as well, beginning with -001.

C. PROJECT DETERMINATION

The projects recommended as a result of this report were determined from one of three different
evaluations: the hydraulic analysis of the existing system to determine deficiencies, the validation
of the current CIP projects, the results of the on-site condition assessments of the reservoirs,

pump stations and wells.

1. Hydraulic Analysis

The hydraulic analysis performed as a part of this project identified several deficiencies in
the existing system and opportunities to improve efficiency. The results of the hydraulic
analyses identified several projects that are recommended to be included in the CIP. The

projects recommended are new projects.
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2. Validation of Existing CIP’s (2008-2013)

As a part of this project, the existing projects listed in the CIP were evaluated for
validation. Most projects currently in the CIP are still recommended, however the scope
of some of the existing projects are recommended to change based on the results of this

evaluation.

3. Condition Assessment

An on-site condition assessment was performed for each of the City’s reservoir, pump
station and well facilities by registered civil, electrical and structural engineers. The
condition assessments included a physical evaluation of the condition of each facility.
The results of the condition assessment are documented in a separate report under
separate cover. The recommendations resulting from the condition assessments are

included in a separate report.

D. PRIORITY CRITERIA

Each project was assigned an implementation window based on its priority. The implementation
window is the time span within project completion is recommended to occur. There are four

implementation windows defined as follows:

¢ Immediate — projects to be implemented within 0-2 years
¢ Short Term — projects to be implemented within 2-5 years
¢ Medium Term — projects to be implemented within 6-10 years

¢ Long Term — projects forecasted to be implemented beyond 10 years

The project priority was established based on a combination of the following factors:

¢ Public health and safety

¢ System deficiency

¢ Facility condition

¢ Projected development (increased demands)

¢ Cost & available funding

Each recommended project was evaluated based on the above criteria and classified within one

of the four implementation windows.
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E. COST BASIS PARAMETERS

The estimates prepared herein are planning-level estimates. Detailed estimates should be
prepared at the preliminary design level and final design level. All cost estimates have been
prepared using present day U.S. dollars. Cost estimates for the capital improvement projects are

based on the general criteria shown in Table XV-1.

A construction contingency of 20 percent was added to each capital improvement project to
account for the unknown factors which accompany every project. An additional mark-up of 25

percent has been added to the cost estimates to cover engineering, administration and legal fees.

F. RECOMMENDED 10-YEAR CAPITAL IMPROVEMENT PROGRAM

The proposed improvements are based on system deficiencies and operational inefficiencies
identified in the hydraulic analysis or identified by City staff. Each recommended project is
described on its own CIP Potential Project Sheet. The CIP Potential Project Sheets describe the
project and identify the project ID, name, description, priority, cost and provide for critical

elements and stakeholder information.

The recommended projects are summarized in Table XV-2 to be included in the City’s Capital
Improvement Project plan. A more detailed project cost breakdown is included as Table XV-3.

Attached at the end of the section are the CIP Potential Project Sheets.
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Table XV-1
City of San Buenaventura
Water Master Plan

CIP Construction Cost Basis Parameters

Description

Unit Cost

Pipeline Installation - Estimate of cost to construct a new pipeline in an existing City street at
a standard depth of cover of 4-feet. Cost includes pipe material and installation, all standard
fittings and appurtenances, excavation, backfill, and compaction. Costs do not include special
circumstances such as deep construction, shoring, jack and boring, major utility relocations, or
extensive traffic control. Repaving costs are included separately.

6-inch

8-inch

10-inch

12-inch

14-inch

16-inch

18-inch

20-inch

24-inch

Pipeline Abandonment

Reconnect Services

Jack and Bore Pit Construction (12' W x' 15' L x 15' D)

Steel Casing Installation (J&B)

Reservoirs - Estimate of cost to construct a new reservoir. Cost includes basic site grading,
paving, drainage, lighting and electrical, excavation, subgrade preparation, footings, the
reservair structure and basic appurtenances, on-site piping and basic appurtenances. It does
not include costs for reservoir mixing systems, treatment, pumping, or valve controls. Land
acquisition costs are included spearately.

Above-grade Concrete

Below-grade Concrete

Above-grade Steel

Seismic Upgrades

Exterior Re-coating of Existing Steel Tank

Interior Re-coating of Existing Steel Tank

Pump Stations - Estimate includes the material and labor cost to install pumps, motors,
\valving, yard piping, site grading, pavement and drainage, foundation, building, electrical, and
telemetry. Costs do not include property acquisition, extensive earthwork, shoring and surge
tanks. Generator costs are included separately.

Pump Station Retrofit (new pumps, motors, valves, piping and electrical)

Structural Evaluation

Wells - Estimate includes separate costs for well drilling and well equipping. Well drilling costs
includes drilling of the well to an assumed depth and installation of a 16-inch steel casing and
screen. Well equipping costs include the installation of the pump, motor, foundation, piping,
valves, meter, electrical, telemetry, and miscellaneous grading. The costs do not include
property acquisition or a building. Generator costs are included separately.

Drilling (1,000 foot depth)

Equipping (2,500 gpm pump and motor)

Replace MCC

Destruction of Existing Well

Pressure Reducing Stations - Estimate includes the material and labor costs to construct a
pressure reducing vault with one main line (8" or 10") and a bypass line (3" or 4"). Costs
include the earthwork, a pre-cast vault, one hatch, site piping, site valving, electrical and
telemetry. Costs do not include extensive traffic control, deep construction (beyond 8-feet) or
property acquisition.

Treatment Facility Renovations - Estimate includes the material and labor costs to increase
the capacity of an existing water conditionaing facility from 3.2 MG to 7 MG, including new
filters, piping, valves, disinfection, site improvements, security improvements, electrical and
SCADA upgrades, and abuilding improvements.

|Miscellaneous ltems

Pavement Replacement (4" AC/8" AB)

Land Acquisition

Generator Installation (assumed 250 kW w/ enclosure)
Well Treatment

Site Wall Improvements

Fees and Contingencies
Construction Contingency

Engineering, Administration, and Legal Fees

$15/inch diameter (for 12"
and larger), $20f/inch /LF
diameter (for 6" and 8")

$120
$160
$170
$180
$210
$240
$270
$300
$360
$20
$2,500
$50,000
$250

$2.00

$3.00

$1.50
$250,000
$50,000
$65,000

$1,500,000

$750,000
$30,000

$1,000,000

$1,250,000
$75,000
$50,000

$150,000

$6,000,000

$8
$500,000
$80,000
$1,500,000
$50,000

20%
25%

LS

LS
LS

LS
LS
/EA
/EA

/EA

LS

ISF
IAC
/EA
LS
LS
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APPENDICES

Appendix A:

Appendix B:

Appendix C:

Appendix D:

Pending Projects — January 2006

Technical Memorandum No. 1,
Wastewater Planning Data
(prepared by K/J Consultants, July 27, 2008)

Memorandum, Seasonal Demands

and Diurnal Patterns (prepared by RBF
Consulting, October 30, 2006)

Fire Flow Test Locations and
Results
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Appendix B:

Technical Memorandum No. 1,

Wastewater Planning Data
(prepared by K/J Consultants, July 27, 2006)
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Kennedy/Jenks Consultants

27 July 2006

Technical Memorandum No. 1

To: Ms. Susan Rungren, City of San Buenaventura
From: Jeff Savard, Pat Huston and Tricia Berger

Subject: Technical Memorandum No. 1
Service Area, Land Use, Design Criteria, Return-to-Sewer Ratios, Peaking Factors,
Basic Assumptions and Wastewater Flows
City of San Buenaventura Wastewater Master Plan
Kennedy/Jenks Consultants Project No. 0689017

Introduction

In support of our overall master planning effort for the City of San Buenaventura (City),
Kennedy/Jenks Consultants (K/J) has evaluated the basic master planning assumptions and
wastewater flow projections to be used in the development of the Wastewater Master Plan
(WWMP). The need for this system-wide wastewater master plan is being driven by recent
redevelopment efforts in the Downtown area, updates to the City’s General Plan, concerns
about aging wastewater infrastructure, and questions about available conveyance capacity of
several trunk sewers. Technical Memorandum No. 1 addresses the following components of
the WWMP:

¢ Delineation of the study area

e Land uses within the study area

e \Water billing data

¢ Collection system design criteria

o \Wastewater peaking factors

e Return-to-sewer ratios

* Wastewater flow projections for the following time steps:
- Existing Conditions
- Near-Term

- General Plan Horizon

Figures and tables not included in the text can be found in the appendix, attached at the end
of this memorandum.
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Study Area

The City of San Buenaventura’s wastewater collection system is composed of four main
tributary areas. These tributary areas are known as the Eastside, Midtown, Downtown and
Westside areas. A collection system study for the Eastside area was prepared by the City in
1995. Kennedy/Jenks Consultants prepared a study focusing on the capital improvement needs
for the Downtown and Westside areas in 2005. However, a comprehensive City-wide study
inclusive of the Midtown area has not been prepared for the City’s wastewater collection system
since 1977. The focus of this study is to provide a system-wide analysis resulting in a
comprehensive Wastewater Master Plan encompassing these four main tributary areas.

City boundary and regional parcel Geographic Information System (GIS) data were received
from the City. The parcel data was coded to separate those parcels inside the City from those
outside the City. Only parcels coded as being within the City’s boundary were used to calculate
the duty factors and wastewater flows reported below. The boundary shape file is used purely
for display purposes. Figure 1, in the appendix, displays the City boundary and highlights in
green the parcels coded as within this boundary. These parcels compose the study area for the
WWMP.

Study Area Land Uses

Each parcel within the study area was assessed for existing, near-term, and General Plan
development levels. A master land use database was created in GIS to aid in the production of
this WWMP, as well as the development of the concurrent Water Master Plan being completed
for the City. The development levels were assessed using the following land use planning data
obtained from the City of San Buenaventura:

o Parcel polygons

e General Plan land use polygons

e City boundary

o Water meter locations and descriptions
o Historical water meter billing data

e Near-term development tables

Existing Development

Existing land use categories are based upon County Assessor data encoded in the City’s parcel
database in conjunction with water meter billing data. Water meter billing data was geocoded to

nigis-profi2006wenturattech memosttm_1_final doc
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parcels, matching each water meter within the study area to the nearest parcel. Only parcels
within the City limits with recorded water use from billing data were included in the calculations
for existing development. A list of water meters sewered by alternate agencies was also
provided by the City for exclusion from existing development calculations. Parcels containing
both sewered and non-sewered meters were not excluded from calculations for existing
development.

The County Assessor data contained a break down of 153 descriptive land uses included under
eight main categories. Kennedy/Jenks Consultants retained these eight main categories,
splitting the Industrial category into 3 separate levels for a total of 10 master plan land use
categories. These 10 master plan land use categories are used when categorizing land use
and wastewater flow data on the tables and figures that follow. The 153 descriptive land uses
were summarized into 23 master plan land uses for the development of wastewater flow factors
seen later in this report.

Table 1 illustrates the 10 main land use categories developed for the WWMP and provides a
description of general types of land uses included under the main description. Figure 2, in the
appendix, displays existing City parcels according to master plan category. Parcels displayed
as having no existing water use are parcels with no water meter billing data. These parcels are
fully developed by applying the appropriate duty factor for the comprehensive plan horizon.
Parcels displayed as sewered by others are parcels containing only water meters designated as
sewered by others according to City data.

nigis-profi2006wenturattech memosttm_1_final doc
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Table 1
Master Plan Land Use
Master Plan Category  Description
Industrial 1 Industrial/Manufacturing Usage Below 2,500 GPD
Industrial 2 Industrial/Manufacturing Usage Between 2,500 GPD and 7,500 GPD
Industrial 3 Industrial/Manufacturing Usage Above 7,500 GPD
Recreational Sports Facilities
Indoor Theaters
Residential Single Family/Duplex
Multi Family
Mobile Homes
High Density
Estate
Resource Production Crops
Pasture and Range Land
Orchards
Services Schools
Mid-size office Bldg (3000-10,000 sf)
Major Office Bldg (over 10,000 sf)
Full Care Hospital
Colleges/Universities
Churches/Organizations
Cemetery
Trade Retail
Restaurants
Auto
Transportation Utilities
Community Streets, Roads and Walkways
Utilities Parking Lots
Railways
Flood Control Basins
Undeveloped Undeveloped and Unused Land

nigis-profi2006wenturattech memosttm_1_final doc
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Near-Term Development

A table of near-term development projects was provided by the City. The list contained project
numbers, associated parcel numbers, project address, dwelling unit (DU) per addition
(residential only), acre per addition and population per addition. Near-term sewer flows for
residential developments were calculated using a factor of 194 gpd/DU. This factor is
consistent with that used for the Downtown/Westside Sewer System Study. Wastewater flows
for commercial, industrial and institutional developments were calculated using the appropriate
duty factor for the land use. A total of 1,654,587 gpd was calculated for near-term development.
Table 2, in the appendix, lists project numbers and names along with calculated flow for each
development. Figure 3, in the appendix, displays the location of each near-term development
project.

General Plan Development

General Plan development is based on allowable future redevelopment of all areas to General
Plan limits. General Plan development assumes all vacant parcels will redevelop to the land
use categories described in the General Plan. General Plan development also assumes 10
percent of existing parcels currently using less than General Plan allowance will redevelop to
General Plan allowance. Parcels currently using more than General Plan allowance were
assumed to continue existing usage. General Plan allowance is calculated as the parcel area
multiplied by the corresponding wastewater flow factor. Figure 4, in the appendix, displays
ultimate land use by master plan category.

Water Billing Information

The City’s water meter billing records were received for the time period of January 2004 to
February 2006. The data from January 2004 to December 2005 was analyzed to compute
water usage in gallons per day (gpd) for each meter. Each meter was then spatially assigned to
the parcel nearest it. The total existing usage (gpd) was computed for each parcel.

nigis-profi2006wenturattech memosttm_1_final doc
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Collection System Design Criteria

Lift Station Criteria

Lift Stations should be sized for peak wet weather flow with manufacturer’s recommended
cycling times for pumping equipment and should be sized based upon the following criteria:

Kennedy/Jenks Consultants

Lift stations should be capable of meeting the criteria with the largest capacity pump

serving as standby.

60 percent pump efficiency should be assumed, except where other information is

available.

90 percent motor efficiency should be assumed, except where other information is

available.

Wetwell capacity to contain volume at peak flow for 4 hours and/or provide alternative

sources of electrical power to operate lift station.

Force Main Criteria

For the purposes of this study, the following design criteria are proposed for force mains:

Minimum force main size

Minimum velocity:
Maximum velocity:

Maximum allowable headloss:
Maximum desirable headloss:

Hazen-Williams C factor:

nigis-profi2006wenturattech memosttm_1_final doc

8” PVC designed for future loads
plus 25%

3 feet per second

5 feet per second

10 feet/1000 feet of pipeline

5 feet per 100 feet of pipeline
130
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Gravity Main Criteria
For the purposes of this study, the following design criteria are proposed for gravity mains:

Pipes 15 inches in diameter and smaller": Ve full at peak flow

Pipes over 18 inches in diameter”:
Pipes constructed under freeways':
Minimum velocity':

Maximum velocity:

Manning’s n for pipes:

Dry Weather Flow peaking factor:
Wet Weather Flow peaking factor:
Minimum Slope requirements:

% full at peak flow

Y2 full at peak flow

2 feet per second

10 feet per second

0.013

Quk = 1.947*Qaye 97° (Mgd)
Qpk = 3.62*Qaye >'®° (Mgd)
See Table 3 below

Table 3

Minimum Slope Requirements
Sewer Size Grade

(in) (%)

8 0.4

10 0.28

12 0.24

15 0.12
18 0.108
21 0.088
24 0.068
27 0.060
30 0.052
33 0.044
36 0.040
42 0.032

" Per the 1997 Engineering Design Standards, City of San Buenaventura

These criteria were developed using the 71997 Engineering Design Standards, City of San
Buenaventura and recent project experience and will be used to evaluate collection system
facilities and size proposed facilities as part of the forthcoming hydraulic modeling efforts.

nigis-profi2006wenturattech memosttm_1_final doc
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Peaking Factors

Dry weather and wet weather peaking factors were developed for this study using a combination
of flow data collected by the City, existing metering data at the City’s Seaside Transfer Station,
and Wastewater Treatment Plant Influent Pump Station, and data from prior studies.

The City contracted with both MGD Technologies Inc. (MGD) and DownStream Services Inc.
(DownStream) to conduct temporary sewer flow monitoring studies in the City during different
times over the past three years. MGD conducted two studies in the Downtown/Westside area
during August and September 2003 and March 2004, respectively, of fourteen (14) and twenty-
one (21) day durations, respectively. DownStream conducted a seven (7) day study in
November 2005 for the Eastside area. All three flow monitoring studies took place during dry
weather periods. The flow monitoring results from the March 2004 study were used to create a
peak dry weather factor curve and equation, because that study was of the longest duration and
gave more conservative results than the other two studies. The recommended peak dry
weather curve equation is shown below:

Peak Dry Weather Factor = 1.99 x (Average Dry Weather Flow Rate)?%%*°

This peak dry weather curve equation corresponds well to the recommended peak dry weather
curve equation for the City of Oxnard, which would be expected to have similar wastewater
collection system characteristics.

MGD Technologies Inc. (MGD) was also contracted by the City of San Buenaventura (City) to
conduct a wet weather flow monitoring study. Over a twenty-one (21) day period in March 2004
measurements were taken at twelve (12) different sites in the Downtown/Westside area.
However, no wet weather events occurred during this time frame. Without wet weather flow
monitoring data, the peak wet weather curve and equation were determined from metered flows
taken at the Seaside Transfer Station and the Influent Pump Station during wet weather events.
This flow was adjusted using peaking curves from other recent studies in order to better
represent peak flows for lower, average flow conditions. This method was used to determine the
peak wet weather curve and equation for the Downtown/Westside Sewer Study. This curve is
recommended for use in this study as well. The recommended peak wet weather curve equation
follows:

Peak Wet Weather Factor = 3.62 x (Average Dry Weather Flow Rate)®1%

It is recommended that the City conduct another wet weather flow monitoring study. Between
late 2000 and late 2005, most rain events occurred between late November and mid-March.
However, during the 2005-2006 rain season, most rain events occurred in the months of
February, March, and April. Therefore, it appears that February and March provide the best
opportunity for capturing a wet weather event. Peak wet and peak dry weather curves are
shown in Figure 5.

nigis-profi2006wenturattech memosttm_1_final doc
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Figure 5
Recommended Peaking Factor Curves
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Return-to-Sewer Ratios

The water billing database was used as a means to estimate existing wastewater flows by
utilizing return-to-sewer ratios for each master plan category. The return-to-sewer ratio for a
given land use category is defined as the percentage of water demand that is returned to the
sanitary sewer system for that land use category. Return-to-sewer ratios were used to develop
wastewater flow factors, which were used to develop near-term and general plan flows. The
return-to-sewer ratios proposed for this study were calculated based on analysis of the parcel
database in conjunction with flow monitoring studies conducted by MGD and Downstream and
flow monitoring data collected at the Seaside Transfer Station and Influent Pump Station by the
City. Parcels were coded by basin and return-to-sewer ratios were developed to correspond
with the basin flow monitoring information. Table 4 shows the return-to-sewer ratios used for
the purpose of this study.

nigis-profi2006wenturattech memosttm_1_final doc
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Table 4
Return-to-Sewer Ratios
Recommended
Return-to-Sewer
No. Land Use Category Ratio
1 Industrial Type 1 - Usage Below 2,500 GPD 80%
2 Industrial Type 2 - Usage Between 2,500 GPD and 7,500 GPD 7%
3 Industrial Type 3 - Usage Above 7,500 GPD 71%
4 Recreation 53%
5 Residential 69%
6 Resource Production 45%
7 Services 80%
8 Trade 79%
9 Trans/Comm/Util 81%
10 Undeveloped 0%

The return-to-sewer ratios shown in Table 4 were then applied, by parcel, to the water meter
data provided by the City and a wastewater flow factor in gallons per day per acre was
developed. Wastewater flow factors were developed for all 153 sub-categories. The sub-
categories were analyzed and grouped into 23 master plan land use categories, shown in Table
5. These flow factors and other analysis methods were utilized to estimate near-term and
General Plan flow as needed.

nigis-profi2006wenturattech memosttm_1_final doc
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Table 5
Wastewater Flow Factors
Recommended
Wastewater Flow
Factor

No. Master Plan Category Master Plan Land Use (gpd/ac)
1 Industrial Warehousing 600

2 Industrial Major Manufacturing 2,800
3 Industrial Industrial 1,700
4 Recreation Sports Facilities 450

5 Recreation Indoor Theaters 1,600
6 Residential Single Family/Duplex 1,200
7 Residential Multi Family 2,000
8 Residential Mobile Homes 1,250
9 Residential High Density 5,050
10 Residential Estate 600
11 Resource Production Resource Production 20

12 Services Schools 550

Mid-size office Bldg (3000-

13 Services 10,000sf) 1,050
14 Services Major Office Bldg(over 10,000sf) 1,650
15 Services Full Care Hospital 11,100
16 Services Colleges/Universities 900
17 Services Churches/Organizations 700
18 Services Cemetery 80

19 Trade Retail 1,500
20 Trade Restaurants 2,750
21 Trade Auto 700
22 Trans/Comm/Util Utilities 500
23 Undeveloped Undeveloped 0

Wastewater Flow Projections

Wastewater flow projections have been developed utilizing the above-described wastewater
duty factors and the existing, near-term and ultimate land use designations within the study

area. Table 6 shows the projected Average Dry Weather flows for the study area.

nigis-profi2006wenturattech memosttm_1_final doc
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Table 6
Average Dry Weather Flow
Study Area Flow

Development Condition (mgd)
Existing 9.34

Near Term 11.00
General Plan 12.05

Table 7 shows the Peak Dry Weather Flow and Peak Wet Weather Flow calculated from the
peak factor developed by the peaking factor curves.

Table 7
Total Projected Flows
Average Dry Peak Dry Peak Wet

Weather Weather Weather
Flow Flow Flow
Development Condition (mgd) (mgd) (mgd)
Existing 9.34 17.40 22.37
Near-Term 11.00 20.39 25.55
General Plan 12.05 22.28 27.52

Existing Wastewater Flow

Existing wastewater flows were calculated on a parcel-by-parcel basis by applying the return-to-
sewer ratios to the geocoded water meter billing data. The flow values were checked using the
City’s recorded wastewater influent flows at various meter locations.

Near-Term Wastewater Flow

Near-term wastewater flows were calculated using a combination of DU information and
wastewater flow factors. Residential developments were calculated on a DU basis utilizing a
factor of 194 gpd/DU. Industrial, commercial and institutional developments were calculated by
applying the wastewater flow factor to the development area.

General Plan Wastewater Flows

General Plan flows were calculated using the wastewater flow factors and land use database
developed for this study. Both infill and densification were factors in development of General

nigis-profi2006wenturattech memosttm_1_final doc
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Plan flows. Wastewater duty factors were applied to parcels with no current water usage. A
comparison between parcels with current water usage and their ultimate calculated water usage
based on master plan category was made. Parcels currently using less than their calculated
ultimate usage were assumed to have a 10 percent densification rate. Parcels using more than
their calculated ultimate usage were left at the higher usage. The combination of infill and
densification produced an average dry weather flow increase of approximately 22.5 percent
between existing and General Plan flow.

nigis-profi2006wenturattech memosttm_1_final doc
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Table 2
Near-Term Development Projects

Wastewater Flow

Project Number Project Name GPD
RS-87 Island View 11,640
RS-87 11,640
RS-88 776
RS-90 Aldea Hermosa 6,208
RS-90 6,208
RS-91 The Cottages 7,372
RS-92 Hails 16,684
RS-92 16,684
RS-94 The Renaissance 21,922
RS-95 776
RS-96 Citrus Place 6,208
RS-96 6,208
RS-97 1,940
RS-98 The Grove 14,550
RS-99 Parklands 6,984
RS-99 6,984
RS-99 6,984
RS-99 6,984
RS-99 6,984
RS-99 6,984
RS-99 6,984
RC-60 Bella Vista 10,088
RC-60 10,088
RC-61 Harmony 35,308
RC-64 Melody 14,356
RC-66 1,164
RC-67 Mayfair Lofts 3,492
RC-69 776
RC-70 Hails 5,820
RC-70 5,820
RC-71 Chapel Lane 3,104
RC-72 13,968
RC-73 6,208
RC-74 2,328
RC-78 776
RC-75 2,134
RC-75 2,134
RC-77 4,074

dix.doc
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Table 2
Near-Term Development Projects

Wastewater Flow

Project Number Project Name GPD
RC-79 Chapel Lane 970
RC-79 970
RC-79 970
RC-80 Citrus Place 5,820
RC-80 5,820
RC-81 2,813
RC-81 2,813
RC-82 Renaissance Walk 33,368
RC-83 13-Live Work Units 5,432
RC-83 5,432
RC-84 The Grove 17,072
RC-85 Parklands 6,513
RC-85 6,513
RC-85 6,513
RC-85 6,513
RC-85 6,513
RC-85 6,513
RC-85 6,513
RC-86 Thompson Oak Ct 3,686
RC-86 3,686
RC-87 Main/Central Condos 2,910
RA-91 2,328
RA-96 485
RA-96 485
RA-97 1,358
RA-97 1,358
RA-98 1,358
RA-109 776

RA-101 2,134
RA-103 1,940
RA-105 The Renaissance 9,700
RA-107 29,100
RA-107 29,100
RA-108 Mixed Use Res/Comm 388
RA-108 388
RA-110 776
RA-111 776
RA-112 776

nigis-proji2006iventuralt tappendix doo
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Table 2

Near-Term Development Projects

Wastewater Flow

Project Number Project Name GPD
RA-113 Artspace 1,746
RA-113 1,746
RA-113 1,746
RA-113 1,746
RA-113 1,746
RA-113 1,746
RA-114 The Grove 8,730
RA-115 388
RA-115 388
RA-116 Citrus Place 5,820
RA-116 5,820

C-350 4 sty hotel, 162 room 725
C-350 725
C-350 725
C-350 725
C-379 Mixed Use Comm Apts 420
C-387 Mixed Use 299
C-387 299
C-388 Carwash Addition 830
C-397 Mixed Use Condos 35T
C-402 2 sty ofc/warehouse 389
C-403 3 sty ofc bidg 2,940
C-404 mixed use 515
C-405 mixed use 158
C-406 2 sty comm ofc bldg 179
C-407 Comm Ofc Addition 19,845
C-408 New community bldg 883
C-409 new auto dealership 2,310
C410 Mixed use comm/apts 116
C411 Mixed Use condos 242
C412 Mixed use marina retail 14,123
Ca412 14,123
C-413 1stry commercial bldg 641
C-414 commercial addition 966
C-415 commercial addition 1,040
C-416 new auto repair bldg 966
C-417 mixed use apts 184
C-417 184
C-419 mixed use condos 452
C-420 4 stry multi use bldg 147
C-421 new acccessory qtrs 147
C-422 construction retail bldg 14,018
C-423 2 1-stry bldgs 14,018

dix.doc
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Table 2
Near-Term Development Projects

Wastewater Flow

Project Number Project Name GPD
C-424 1 stry addition 2,016
C-425 mixed use project 604
C-425 604
C-426 mixed use project 336
C-426 336
C-426 336
C-426 336
C-426 336
C-427 mixed use project 383
C-427 383
C-428 new retail bldg 13,031
C-429 new 2stry comm bldg 599
C-430 new 4 stry hotel 1,948

IND-184 3,154
IND-184 14 Mixed-use acres 1,496
IND-199 Warehouse Building 4,267
IND-186 2/Warehouse/Man 24,820
IND-187 1stry industrial 153
IND-188 2 stry industrial 663
IND-189 1 stry industrial 2,023
IND-189 2,023
IND-190 1 stry industrial 1,326
IND-191 2 stry industrial 884
IND-192 2 1stry industrial 4,522
IND-193 6 industrial 33,252
IND-194 2 stry industrial 1,921
IND-195 5 1stry industrial 34,816
IND-196 temp steel structures 238
IND-197 Add to exist indust bldg 12,597
IND-198 Personal Storage bldg 2,805
INS-101 Com Park, Aquatics Cntr, Rec Fields 161,466
INS-103 County Museum expansion 8,500
INS-104 Mantnce bldg add on, restroom 156,400
INS-105 Clubhouse, mantnce bldg, restroom 430,950
INS-106 Auditorium Addition 7,123
INS-107 Auditorium 3,400
INS-107 3,400
INS-108 Rec Fields 43,520
INS-109 3 bldg at WTP 21,318
INS-100 Assisted Living Facility 97 rooms 15,946
INS-110 Classroom Bldg 162
INS-110 162
INS-111 Education oper suppt cntr 4,811
TOTAL : 1,654,587
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Appendix C:

Memorandum, Seasonal Demands and
Diurnal Patterns
(prepared by RBF Consulting, October 30, 2006)
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#2 B
CONBLULTING

MEMORANDUM

To: Susan Rungren, City of San Buenaventura JN 10-104392
From: Kevif%gﬁtcrf and ng?meier, RBF Consulting

Date: Octaber 30, 2006

Subject: Seasonal Demands and Diurnal Patterns

Introduction

This technical memorandum is in support of the water master plan and the hydraulic water
modeling effort, and addresses the development of the seasonal demands and peaking factors
that will be used for the master plan and the hydraulic water model.

Seasonal Peaking Factors

In an effort to make the hydraulic model as accurate as possible, RBF has determined that it
would be beneficial to create separate seasonal demand scenarios for the summer and winter
months. Creating separate demand scenarios for these seasonal variations in demand allow for
more reliable results from the hydraulic model. Creating seasonal scenarios will also aid in
modeling the operations of the distribution system facilities, as the City operates the facilities
differently in the summer and winter months. Therefore, RBF has created seasonal peaking
factors that will be applied to the average day demand data provided by Kennedy/Jenks
Consultants.

Typically, seasonal peaking factors are developed using billing information. However, the City
does not read all customer meters on a monthly basis, but rather every other month, and all
meters are not read at the same time. Using the billing data to generate seasonal peaking
factors would be difficult using this data; therefore RBF utilized the City’s production data.

The City’s production data represents all sources of water production including ground water
wells, surface water intake, and purchased water from other agencies. The production data is
recorded on a monthly basis.
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RBF used production data from 2003 through 2005 to arrive at the summer and winter
(seasonal) peaking factors. RBF classified the months of June, July, August, and September as
the summer months, while December, January, February, and March were classified as the
winter months. The peaking factors for the summer and winter months were determined for
each of the three years, and then averaged to arrive at an overall summer and winter peaking
factor for the demands in the system. See Figure 1 attached, which displays the 2003 through
2005 production data for each month.

Based on the production data provided, the summer peaking factor calculated was 1.18 times
the average yearly production, while the winter peaking factor was 0.82 times the average
yearly production. In an effort to be conservative, the summer peaking factor that will be used
for the model is 1.20 while the winter peaking factor will be 0.80.

Table 1 below contains a summary of the seasonal peaking factors that RBF will use in the
development of the hydraulic water model.

Table 1 — Seasonal Peaking Factors

Season Peaking Factor Average System
Demand {gpm)
Yearly Average 1.00 10,484
Summer Average 1.20 12,581
Winter Average 0.80 8,387

The values in Table 1 represent the average daily flow for three conditions. The system
demands shown are the base demands that will be allocated to the hydraulic model for each of
the seasonal scenarios. This base flow will be peaked and lowered over 24-hours using a
diurnal curve.

In addition to the seasonal peaking factors, a maximum day demand and peak hour demand
peaking factor will be developed and applied to the hydraulic model for analysis of the
distribution system. Development of the maximum day demand and peak hour demand peaking
factors will be coordinated between RBF and the City using available SCADA and historical
data.

H:Apdata\10104392\Adminvreports\Tech Memos\Dminds and Diurnal\SeasnlDmdsDiurnal.doc
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Diurnal Curve Development

The hydraulic model will have the ability to simulate a 24-hour variation in demand, allowing for
detailed analyses of the distribution system. This will be accomplished in the model using a
diurnal pattern, which will peak the seasonal average daily demands in Table 1.

The diurnal peaking factors were developed using actual meter data from one of the thirteen
large users metered for the modeling effort. A master meter for the CPM/Peppertree
apartments was selected for use in the development of the system wide diurnal pattern. This
large user was selected due to the fact that the diurnal pattern was consistent with industry
standard diurnal patterns. The data recorded at this location exhibits a 24-hour variation in
demand that is expected to occur throughout the distribution system. Please see Figure 2
attached, which contains the CPM/Peppertree usage. The diurnal peaking factors are listed in
Table 2.

Table 2 — Diurnal Peaking Factors

Hour Factor
0 0.29
1 0.15
2 0.53
3 0.41
4 0.38
5 0.39
6 1.26
7 2.61
8 1.51
] 1.21
10 1.13
11 0.95
12 0.86
13 0.66
14 1.09
15 1.02
16 1.11
17 1.16
18 1.63
19 1.81

20 1.83
21 1.22
22 0.76
23 0.22

H:\pdata\10104392\Admin\reports\Tech Memos\Dimnds and Diurnal\SeasnlDmdsDiurnal.doc
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Multiplying the diurnal peaking factors by the seasonal average demands generates the 24-hour
variation in demand for the system. Figure 3 attached shows the peaking factors for each hour
of the diurnal curve that will be multiplied by the seasonal average demand.

Figure 4 attached shows average annual, summer average daily demands, and the winter
average daily demands over a 24-hour period.

The average seasonal demand peaking factors and the diurnal peaking factors discussed in this
technical memorandum will be utilized in the hydraulic water model.

Attachments:
Figure 1 — 2003-2005 Production Data
Figure 2 — 79011 — CPM/Peppertree (8-inch)
Figure 3 — Diurnal Curve Peaking Factors
Figure 4 — Diurnal Curves — System Demand

H:\pdata\10104392\Admin\reports\Tech Memos\Dmnds and Diurnal\SeasniDmdsDiurnal.doc
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Appendix D:

Fire Flow Test Locations and Results
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Fire Flow Locations - Rev 1
(For Model Calibration)

# Node | Pressure Zone Location I?'ipe Material
1 J1801 210 Int. of N. Olive and Main Street PVC/ACP
2 J4757 210 Int. of Seashell Ave. and Seafarer PVC

3 J4229 210 Int. of Channel Dr. and Valmor TRANSITE
4 J4807 210 Near Olivas Park Rd. and Palma Dr. PVC/ACP
5 J2519 260 Int of San Nicholas and San Clemente PVC/CIP
6 J1697 260 Int. of N. Fir and Buena Vista CIP

7 J5739 330 Int. of Elizabeth Dr. and Bristol Rd. ACP

8 J5861 330 Int. of North Bank Dr. and Potomac Ave. DIP

9 J4909 330 Int. of Portola and McGrath UNK
10 [J5189 330 On Thille near County Square Dr. PVC/ACP
11 |J1439 400 End of East Vince PVC

12 |J1203 400 Int. of Omaha Ave. and Dakota Dr. UNK

13 |J7439 430 Int. of Mammoth St. and Saticoy Ave. PVC

14 |J4011 430 Int. of Mound Ave. and Shamrock Dr. CIP

15 |J7203 430 Int. of Norwalk and Topeka PVC

16 |J3667 430 Int. of Day Rd. and Telegraph TRANSITE
17 |J2349 466 End of Sherwood Dr. TRANSITE
18 |J7107 535 End of Del Norte Ct. CIP

19 |J6969 535 Int. of Contra Costa Ave. and Siskiyou St. PVC

20 |J7113 535 End of Foothill Rd. ACP

21 |J1705 588 End of Aliso St. DIP

22 1J1683 605K End of Tioga CIP

23 ]J3303 860 Int. of Vista Monte Ave. and Monte Vista Ct. ACP
24 1J3107 1035 End of Southview Ct. ACP

25 |[J2981 605 End of Taloma Dr (Near Foothill) TRANSITE

Revised Fire Flow Test Locations Highlighted in Red.

h:\pdata\10104392\calcs\water\model_input_datal.xls
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CONSULTING

Irvine

14725 Alton Parkway =~
‘Irvine, CA 92618 o
949.472.3505

Camarillo
5051 Verdugo Way
Suite 300
Camarillo, CA 93012
8053833373

www.RBF.com




