


RESOLUTION NO. 87-241

A RESOLUTION OF THE CITY COUNCIL OF
THE CITY OF THOUSAND OAKS APPROVING
REVISIONS TO THE WATER DESIGN AND

CONSTRUCTION STANDARDS -

WHEREAS, the City of 'J.‘housand Oaks owns and opent-s a water .
* system; and ) . . -

WHEREAS, design and constzuction of the water system is desltod
to conform tc an estubhshed set of standards. .

’ HHBRBAS. revisions to the Water Design and cOnstruction Standards

have been r’ :cmmended subsequent to the previous Standards
approval. - *

NOW, THEREFORE, BE IT RESOLVED that the City Council of the City
of Thousand Oaks 'hereby approves the revised water Design and
Construction Standards as presented to City Council on September
29, 1987, with said Standards replacing all previous editions.

PURTHER, BE IT RESOLVED that the Utilities Department be
authorized to issue future revisions to the Standards which are
occasioned by changes in the state of the art in terms of
materials or methods or which are necassary for compliance with
the Municipal Code or Councilmanic Crdinance/Resolution,
providing, however, that such are not substantial in nature.

LR R B BN 4

PASSED AND ADOPTED this 29th day of September, 1987.

Ccity of ‘mousand Oaks, CA

ATTEST:

City Cler

APPROVED AS | PORM:

ol AN

Mark G. Sellers, City Attorney

APPROVED AS TO ADMINISTRATION

Clty Manager
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SECTION 1.0

INTRODUCTION AND GENERAL POLICIES

1.1. SCOPE

The design and construction of water mains and other
appurtenances in the City of Thousand Oaks shall comply with
these standards herein called "Water Design and Construction .
Standards", or the permit requirements of various governing
bodies, except where specific modifications have been approved,
in writing, by the Director of Utilities. All submitted plans
shall be signed by a registered civil engineer and all work shall
be in accordance with good engineering practice. This document
sets forth the procedure for designing and preparing plans and
specifications for water systems built for the City. It also
sets out minimum requirements for water systems constructed by or
for private water companies in the City of Thousand Oaks.
Wherever there are differences between these standards and other
county, state or federal regulations, the most stringent or
highest requirement shall govern. Specifications and plates
relating to pipelines are intended for pipes up to and including
18 inches (450 mm) in diameter.

These standards compliment the requirements.specified in the
Thousand Oaks Municipal Code - Title 10, Chapter 2.

1.2 INTERPRETATION

The Director of Utilities shall decide all questions of
interpretation of “good engineering practice" being guided by the
various standards and manuals to include those published by the
American Waterworks Association (AWWA).

1.3 DEFINITIONS AND TERMS

Whenever in these specifications or in any documents or
instruments where these specifications govern, the following
terms, abbreviations or definitions are used, the intent and
meaning shall be interpreted as follows:

Abbreviations

AASHTO - American Association of State Highway and Transportation

Officials.
ACI - American Concrete Institute.
ANSI - American National Standards Institute
U:db ' 1-1



ASCE - American Society of Civil Engineers.

ASTM - American Society for Testing and Materials.
AWWA - American Water Works Association.

UBC - Uniform Building Code.

GPC - Uniform Plumbing Code.

Pipe Types:

AC - Asbestos Cement.
cr - Cast Iron. |
CMP - - Corrugated Metal Pipe.
DIP - Ductile Iron Pipe.
ML & C Steel - Mortar Lined and Coated Steel Pipe.
PB - Polybutylene,
PE - Polyethelene.
PVC - Poly-Vinyl Chloride.
RC - Reinforced Concrete.
Definitions
"Acceptance"” Field acceptance is when the Utilities

Department inspector approves the
physical installation of the water
system. City Council acceptance or
final acceptance follows field
acceptance and is when the City Council
approves both physical improvements as
well as the administrative items associ-
ated with development, accepts ownership
and O & M responsibilities.

"Approved" Unless specifically otherwise indicated,
this shall mean approval by the Director
of Utilities




"Backbone Pipeline"”

"Ci tY"
"County"

"Developer"

"Developer's Engineer"

"Director" .

"Easement"

"Engineer”

"Fire Department"

"Fire Service Line"

U:db

A main pipeline which delivers flow to a
main section of the service area.

The City of Thousand Oaks, California
The County of Ventura, California

An individual or organized group,
partnership, corporation, etc.,
proposing to subdivide or improve land
which will require water from the City's
system. ‘

The engineer licensed by the State of
California as a civil engineer, employed
by developer, under whose direction
construction plans, profiles and details
for the work are prepared and submitted
to the City for review and approval.

Director shall mean the Director of
Utilities of the City, or the person(s)
engaged by the City and authorized to
perform the duties assigned to the
Director of Utilities, and shall include
his deputies and representatives.

A recorded -document in which the land
owner gives the City permanent rights to
construct and maintain a water line
across private or other property.

A professional engineer or firm of
professional civil engineers appointed
by and acting for the Utilities

- Department in the case of a City

sponsored capital project. 1In the case
of a developer sponsored project, the
term refers to the engineer hired by the
developer and may also be referred to as
"developer's engineer".

Ventura County Fire Department.
A line whose sole function is to service

a particular building or property with
fire protection.

1-3



"House Plumbing"

"Inspector"

"offsite" or Off-Tract
Water Line"

"plans"

"Plate No."
"Pressure Zone"
"Required"

"Required Fire Flow"

"Service Lines"

"Service Zone"
"Sewer" or "Sewerage"

"Tract Water Lines"”

"Utilities Department"

Plumbing fixtures, devices and piping
within a building or structure including
pipes on the property from the meter.

An employee or agent of the City engaged
to observe and record field compliance
with design criteria, plans and
construction standards.

A water line beyond tract boundaries
connecting the tract water lines with

the City's system.

Drawings of water pipelines,
reservoirs.

Where not specified to the contrary,
this refers to plates attached to these
standards.

The zone within the City system as

- defined by the elevation, i.e., Zone II,

el. 1,090; same as service zone.

Unless specifically otherwise indicated,
this shall mean a requirement of the
Utilities Department.

A requirement established for each
project as determined by the Ventura
County Fire Department using Insurance
Services Office guidelines.

The line between the main pipeline and
the meter within public right-of-way.

See pressure zone.

Wastewater main or wastewater.

The system of street water lines and
service lines constructed by a developer

within an approved tract.

The department established by the City
to administer the water and wastewater

systems.



"Utilities Engineer" A registered civil engineer employed by
‘ the City and designated by the Director
to act on the City's behalf.

"Water Division" or The terms pertaining to the personnel

"Water Department" and activities within the City of
Thousand Oaks who(which) are responsible
for providing water service. The
Utilities Department also operates as a
Wastewater Department or Division.

"Water Main" or The water pipeline system usually

"Main Line" consisting of pipelines 6-inches and
larger which supplies water to the
service lines, fire hydrants or fire
service lines.

"Water Purveyor" Agency or company supplying water.
1.4 APPLICABLE CODES AND POLICY

A. Ordinances, requirements and applicable standards of
governmental agencies having jurisdiction within the City's
service area shall be observed in the design and construction of
water systems. Such requirements include but are not limited to
current revisions of the following:

l. The Uniform Plumbing Code as amended by Building
and Safety Department, City of Thousand Oaks.

2. Municipal Code of the City of Thousand Oaks (note:
Title 10, Chapter 2 is titled "Utilities Water System."

3. Road encroachment regulations of the City of
Thousand Oaks and the County of Ventura, as applicable.

4. Standard Specifications - State of California
Business and Transportation Agency, Department of Transportation
Standard Specifications, current edition (CALTRANS).

A complete listing of all reference material is included in the
back of these standards.

1.5 PUBLIC VS. PRIVATE (WELLS) WATER SERVICE
Normal policy is to require connection to the public water

system. However, in special cases, approval to use well water
can be granted by the Utilities Department after review of a well

U:db 1-5




permit application, and assuming that the requirements of the
Ventura County Fire Department are met as well as those agencies
responsible for health and potability considerations (see Section
14). Approval to construct or utilize a well, given by the
Utilities Department, does in no way assure the applicant that a
continued good quality, good supply source of water will be
available in the future. Section 14 of these standards discusses
well requirements.

1.6 GENERAL METER POLICY

Unless otherwise approved by the City Council, a separate water
meter shall be installed for each ownership. Therefore, each
unit of a townhouse or condominium with separate ownership will
have its own. A single ownership apartment building can have one
meter for the building.

1.7 UTILITIES DEPARTMENT JURISDICTION

The Utilities Department is responsible for the approval of plans
and inspection of all public main water lines and service lines
within the public right-of-way of the City's water service area.
The Building and Safety Department, City of Thouand Oaks, is
responsible for all systems beyond the water meter or backflow
prevention device. Outside of the City's service area but within
the City limits, the City's Public Works Department is
responsible for the approval of plans and inspection of water
system improvements. Within the service area inside the County,
the County Building and Safety Department has jurisdiction.

Where repairs or replacement of a service line on the City side
of the meter is required subsequent to initial construction, it
shall be the responsibility of the Utilities Department unless it
is an upgrade situation in which case the owner or customer will
be billed for the work. Conversely, repairs or replacement on
the customer side of the meter will generally be the
responsibility of the property owner.

Inspection responsibility above the pipe zone (trench and
pavement) in public street areas rests with the Public Works
Department, either City or County, as appropriate.

1.8 FIRE PROTECTION WITHIN CITY

Within the City of Thousand Oaks and surrounding Ventura County
areas, fire protection is provided by the Ventura County Fire
Department although all water systems are owned by the water
purveyor or are private. Fire protection services are by
contract with the City of Thousand Oaks.

1.9 WATER PURVEYORS WITHIN CITY

Within the City there are four water purveyors as follows:




o City of Thousand Oaks Utilities Department
o California American Water Company

o California Water Service Company

o Academy Mutual Water Company

These standards address the City's Utilities Department
requirements. It should be noted that per the Municipal Code and
Public Works Department requirements, the private water companies
must have standards which equal or exceed the requirements as set
forth in these standards.

1.10 DEVELOPER'S ENGINEER'S RESPONSIBILITY

These standards establish uniform policies and procedures for the
design and construction of the City water system. They are not
intended to be a substitute for engineering knowledge, judgment
or experience. The contained procedures shall be reviewed by the
developer's engineer and shall be applied as necessary to the
project. Proposed deviations to these standards shall be
submitted, in writing, prior to tentative map and/or development
project approval.

It is the developer's engineer's responsibility to be aware of
the City's Master Plan for water system improvements and to
indicate any main line relocations, extensions or oversizing on
the tentative tract map. This responsibility shall include
investigating any changes from the Master Plan necessitated by
development subsequent to the Master Plan, although the above
shall not relieve the developer from the responsibility to
provide an approved system consistent with Utilities Department
requirements. Verification of the adequacy of the surrounding
water system rests jointly with the Utilities Department and the
developer. .

All plans, specifications, reports or documents shall be prepared
by a registered civil engineer, or by a subordinate employee
under his direction, and shall be signed by him and stamped with
his seal to indicate responsibility for them.

A "Preliminary Review" and/or "Plans Approved for Construction"
stamp or signature of the City on the plans does not in any way
relieve the developer's engineer of his responsibility to meet
all requirements of the City. The plans shall be revised or
supplemented at any time it is determined that the City's
requirements have not been met. However, generally plans that
are signed as being authorized for construction will not require
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revisions based upon subsequent revisions to these standards
unless in the Utilities Department's opinion a change is
necessary based upon a significant change in the standards or
unless a developer does not proceed to construction within the
time allowed in the agreement with the City.

1.11 REFERENCED SPECIFICATIONS

References to standards such as AWWA or ASTM shall refer to the
latest edition or revision of such standards unless otherwise
specified.

1.12 OCCUPANCY/WATER SERVICE

As a part of the clearance procedure for individual house/
building occupancy, the Utilities Department must "clear" the
house/building. Such clearance is given per the requirements as
specified in the Municipal Code. Occupancy cannot be given until
the public water system is field accepted by the City inspector
working with the City's operations & maintenance personnel.

For tract construction where numerous units are involved,
clearances will be granted on a street by street basis only;
individual clearances on a piecemeal basis will not be made.

1.13 CITY COUNCIL ACCEPTANCE

The Utilities Department will not recommend that a water system
be accepted until all applicable requirements of these standards
and of the Thousand Oaks Municipal Code have been met. That
includes the requirement that at least 50 percent of all homes or
buildings be constructed and occupied or at least 75 percent of
all buildings or houses be under construction.

1.14 METRIC UNITS

These standards do not contain metric conversions in some
sections because of the extent of numerical data or information.
For your use, a conversion table with common equivalents is
listed in the "Reference" section.
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SECTION 2.0

DESIGN CRITERIA

2.1 CITY WATER SYSTEM

_A. General. The City of Thousand Oaks Utilities
Department is one of four water purveyors within the City of
Thousand Oaks. The other three are the California-American Water
Company, California Water Service Company and the Academy Mutual
Water Company. The City's service area generally includes the
region east of Moorpark Road excluding the Westlake area plus a
service area in the Ventu Park and Kelly Estates area of Newbury
Park. The Utilities Department should be consulted concerning
the exact boundaries of its specific service area.

The City purchases most of its water from the Calleguas Municipal
Water District who, in turn, purchases water from the
Metropolitan Water District (MWD). The remainder of the water is
from groundwater wells and this water is primarily used for
landscape irrigation.

B. System Description. The following subsection presents
a brief description of the City system as of Spring 1987. It is
given for information and does not relieve the developer/engineer
from having a thorough knowledge of the 1972 Water Master Plan
-and subsequent studies performed for various zones {(i.e., Zone 1,
Wilder/Grissom, Sunset Hills, Kelly/Ventu, Freeway, etc.).

Table No. 2-1 presents a description of the various zones and
this is also schematically presented in Plate No. 1.

Tables 2-2, 2-3 and 2-4 present capacities of the reservoirs,
pumping stations and turnouts, respectively.

TABLE 2-1
DESCRIPTION OF CITY WATER SYSTEM

Receives Regulatory Reservoir Zone Furnishes
Zone Water From Reservoirs Bottom Top Water To
1 Turnouts: ‘ Pederson 960 980 Zone 2:

Los Arboles : Meadows/

Las Flores Tara via

Gainsborough Willow Ln 957 981 Pederson P.S.

Encino Vista Zone 2: Fwy

via Willow Ln
Pump Station

2 Zone 1l: Tara 1,052 1,084 Northwood
Pederson P.S, Parkway
or Booster Sta.
Lang Ranch P.S. Meadows 1,061 1,094 Subsystem
: LR 3a Res.
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Receives Regulatory Reservoir Zone Furnishes

Zone Water From Reservoirs Bottom Top Water To

1 Turnout: Sunset #2 Res.
Sunset Hills via Sunset #1

P.S.

2 Sunset #1 P.S. Sunset #2 1,240 1,272 Sunset #3 Res.
via Sunset #2
P.S.

3 Sunset #2 P.S. Sunset #3‘ 1,480 1,504 Sunset Hydro
P.S.

4 Sunset Hydro None -— -— -

P.S. .

2 Lone Oak Turn- Freeway 1,055 1,087 -
out & P.S. or :

Willow Ln P.S. La Granada*?* 1,087

3 Lone Oak Wilder 1,200 1,224 Grissom Res.
Turnout & P.S, via Wilder

P.S.
4 Wilder P.S. Grissom #1 1,465 1,489 Grissom Hydro
Grissom #2 1,465 1,489 P.S.

5 Grissom Hydro None - —— ——

) P.S.

2 Lang Ranch Lang Ranch 1,240 1,272 Sunset #3 Res.
Turnout & P.S.; 3A via LR 4A P.S.
also Sunset #1 located at LR
P.S. via inter- 3A Reservoir
connection

1 Ventu Park Ventu Park 930 970 Ventu Park
Turnout Hydro via P.S.

2 Ventu Park None ——— —-—— ——

Hydro P.S.

1 Kelly Road Kelly Rd 920 952 Kelly Rd Hydr
Turnout via P.S. :

2 Kelly Road None -— —-——— ———

Hydro P.S.
1 Rolling Oaks Rolling 1,075 1,099 -
Qaks
(1) Turnouts are from Calleguas M.W.D.
(2) Hydro P.S. refers to a hydropneumatic pump station.
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TABLE 2-~2
CITY RESERVOIRS

Capacity
Name MG* ML***
Pederson 3.0 11.4
Willow Lane 5.0 18.9
Tara 3.8 14.4
Meadows 3.42 12.9
Sunset #2 1.0 3.8
Sunset #3 0.75 2.8
Freeway v 1.0 3.8
La Granada** 4.0 15.1
Wilder 1.0 3.8
Grissom #1 0.22 0.9
Grissom #2 0.22 0.9
Lang Ranch 3A 5.0 18.9
Ventu Park 1.0 3.8
Kelly Road 0.5 1.9
Rolling Oaks 0.21 0.8
* Million gallons
** Near future
*** Million liters
TABLE 2-3

CITY PUMPING STATIONS
Name Capacity (gpm)
Pederson 3,600
Willow Lane 2,250
Sunset #1 3,500
Sunset #2 : 900
Sunset #3 Hydro 1,000
Lone Oak to Freeway 1,725
Lone Oak to Wilder 2,000
Wilder : 800
Grissom Hydro 1,100

Lang Ranch #1 to Tara/Meadows 900
Lang Ranch #1 to LR 3a/

SS #2 2,250
Lang Ranch 4A 1,400
(Continued)
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Table 2-3

City Pumping Stations (continued)

Name Capacity (gpm) No. Pumps

Ventu Hydro 1,600 3

Kelly Hydro 650 2

Rolling Oaks ’ 440 2

Northwood Booster 1,000 2

TABLE 2-4
CITY TURNOUTS

Name Size Capacity (gpm)
Los Arboles 10" 3,100
Las Flores 10" 3,100
Gainsborough 8" 1,900
Encino Vista 8" 1,900
Village 8" ' 1,900
Sunset 18" 4,500
Lone Oak 16" 4,000
Lang Ranch 24" 5,000
Ventu Park 8" 1,900
Kelly Road - 10" 3,500

2.2 WATER MAIN PRESSURES, CAPACITIES AND SIZES

A. Quantity of Flow: Flow rates shall be determined from
maximum potential population or land use of the area served.
Unless otherwise approved, the following criteria shall be used:

If the number of housing units is known:

3.38 persons/single 220 gallons/capita/day (gpcd)
family unit(detached)* 830 liters/capita/day (1lpcd)
2.1 persons/multiple 220 gallons/capita/day (gpcd)
family dwelling 830 liters/capita/day (1lpcd)

*1.75 persons/mobile home unit

For a residential project, the quantity of flow should be derived
from the above values and either the known number of units or an
estimated number of units based upon the particular zoning for
the area. 1In this regard, the City of Thousand Oaks Planning
Department should be consulted. 1In general, estimates based upon
rough approximations using ground slope are not approved because
they can be very misleading. '
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For other projects involving commercial, industrial, greenbelt
areas or schools, etc., the preferable method is to estimate the
flow requirements for each building or area and then combine the
results. AWWA Manual No. M22 and the Uniform Plumbing Code can
be useful tools for this work. In the absence of such
definition, the following may be used with prior approval:

TABLE 2-5
Type of Zoning Computed Average Usage (Flow)
Heavy commercial 3,000 gal/acre/day

(28,000 liters/hectare/day)

Light commercial 2,000 gal/acre/day
(19,000 liters/hectare/day)

Parks, green belts 1,500 gal/acre/day
(14,000 liters/hectare/day)

Schools, hospitals Specific flow requirements
should be calculated

After calculating the average daily flow, the following peaking
factors shall be used to determine the system demands during
conditions other than the average daily flow:

TABLE 2-6

Multiply Average Daily
Flow By Factor Shown

.Maximum Month Demand 1.60
Maximum Day Demand 2.15
Peak Hour Demand _ 4.50

If and when special studies of a particular area are conducted
which demonstrate that different water use or peaking factors are
appropriate, then those values may be used if approved by the
Utilities Department.

B. Fire Flow Requirements: The City of Thousand Oaks
generally follows the requirements of the Insurance Service
Office (ISO) as might be modified upwards by the Ventura County
Fire Department, which provides fire protection service within
the City. The information presented below is excerpted from the
current ISO standards and is not intended to be all inclusive.
Some of it has been simplified for easier understanding of what
can be a complex numerical calculation. It may, however, be used
as a guideline recognizing that specific requirements are set by
the Fire Department and possibly the Utilities Department.
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The basic formula for determining fire flow is:

NFF; = (Cj) (0j) (X + P); where
= Construction factor
= Occupancy factor
and P; = Exposure and communication factors
bscript "i" = Allows averaging buildings where a
different factor is assigned to
different portions

Cl
Ol
X
Su

The factors are determined as follows:

o C; = 18F(Ai)05 where
C; = Fire flow attributed to building size and
construction type
F = Coefficient related to the class of construction:
F = 1.5 for Construction Class 1 (Frame)
= 1.0 for Construction Class 2 (Joisted Masonry)
= 0.8 for Construction Class 3 (Non-Combustible)
and Construction Class 4 (Masonry Non-
Combustible)
= 0.6 for Construction Class 5 (Modified Fire
Resistive) and Construction Class 6 (Fire
Resistive)
A; = Effective area
o O0; = A factor between 0.75 and 1.25 with the higher

1 X . .
values for rapid burning occupancy materials.

o X; and Pj = Factors which reflect the influence of
exposed and communicating buildings. It relates to
the possibility of spreading fires and the term
(X+P); can vary between 1.0 and 1.75.

Also to be considered is the impaét of installing sprinklers in
the building(s). It can greatly reduce the needed fire flow.
Consult the Fire Department for details.

As a general note for single family residences not exceeding 2
stories in height, the fire flow requirement shall be 1,000 gpm
(63 L/S). The determination of the required fire flow shall be
in accordance with the ISO standards and shall not be diminished
by consideration of practices outside the City's water service
area.

The fire flow duration is 2 hours for needed fire flows (NFF) up
to 2,500 gpm and 3 hours for needed fire flows of 3,000 and 3,500
gpm. Above 3,500 gpm, the requirement is as set by the Fire
and/or Utilities Department.



It is the developer's responsibility to demonstrate through
calculations that the required fire flow can be met while the
City's water system is under a maximum day demand. The
calculations shall assume that fire flow is achieved from storage
not relying on pumping stations. Under fire flow conditions
including the maximum daily requirement, the residual pressure in
the system shall be no less than 20 psi (140 K Pa). The only
exception is for a fire hydrant located adjacent to or near a
reservoir when there are no domestic water services between the
fire hydrant and the reservoir or where it can be determined that
residual pressures less than 20 psi will not adversely impact
domestic customers. In making the calculation, the City mains
must be considered with respect to their headloss.

In instances of high fire flows, computer analyses may be
necessary. Where the City performs such analyses, the developer
shall be charged a fee per Councilmanic Resolution.

C. Pressure: Water mains shall be designed to provide
for service pressures between 45 psi and 150 psi with the
following provisions:

1. Service pressure shall mean the pressure at the
house or building and shall be interpreted to be the static
pressure available with the service reservoir at no more than
one-half full.

2. There is a strong desire to keep pressures between
45 and 80 psi since above that value the Uniform Plumbing Code
requires individual pressure regulators at the house or building
on the customer side of the meter.

3. Where pressures would exceed 150 psi, special
approval is required and the developer most likely will have to
install separate pressure regulators ahead of the meters or a
pressure regulating station on the main line.

: D. Velocity: Water mains shall be designed to provide a
mean veloc1ty not more than five (5) feet per second (1.5 m/sec)
under maximum day flow conditions.

E. Hydraulics: Pipe analysis shall be performed with an
understanding of both existing and future development. Hydraulic
calculations shall assume a Hazen-Williams coefficient "C"=120.:
For reference, the following can be used:




TABLE 2-7
Pipe Size . Headloss in Ft/Ft*(m/m is same)
6" (150 mm) 0.0194 Ql .85
8" (200 mm) 0.00483 Ql .85
10" (250 mm) 0.00163 Ql .85
12" (300 mm) 0.000670 Ql .85
14" (350 mm) 0.000317 Ql .85
16" (400 mm) 0.000165 Ql .85
18" (450 mm) 0.0000932 Ql .85

*Using hp = (2.31Q0 ) 1.85 where Q is in c.f.s. and
(Ch d 2.63) d is in feet

F. Sizing of Mains: 1In general, water mains shall be 8
inches (200 mm) in diameter. To be included in this category are
fire hydrant runs serving more than one fire hydrant (see Section
3.11). Exceptions are as follows:

1. Dead end mains past the last fire hydrant may be 6,
inches (150 mm) in diameter. A dead end line is one which cannot
and will not be extended in the future.

2. Larger size mains may be required, particularly
for backbone pipelines.

G. Pipe Networks: The C1ty encourages the use of
"looped" pipe systems while recognizing that not all lines can or
should be looped. Most often this occurs on cul-de-sac streets
where it is not feasible or practical to tie the main to another
pipeline. Nevertheless, the developer's engineer shall strive to
provide multiple sources of water for any subdivision or major
commercial/industrial project.

2.3 SELECTION OF PIPE TYPES AND CLASS

A. General: These standards cover main lines up to and
including 18 inches (450 mm) in diameter. See Section 2.2 for
proper sizing of mains.

B. Main Pipelines: 1In general, main lines shall be
either asbestos cement (AC), polyvinyl chloride (PVC, AWWA C900),
steel or ductile iron pipe in accordance with Sections 3 and 7 of
these standards.

Where AC or PVC (AWWA C900) pipe is selected, the following head
classes shall be used:

Static Pressure Class of PVC or AC Pipe*
0 - 125 psi 150
126 - 175 200

- *Of course, where pipes are laid in deep trenches,
then the class size should be determined using
AWWA C-900 or C-401.
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Where Class 200 pipe is used for a portion of a project, the
separation between Class 200 and Class 150 shall be at a valve;
all fire hydrant runs are to be Class 200.

Steel pipe thickness shall be sufficient for the static pressure
in accordance with Section 3.3, although the minimum thicknesses
specified in that Section are for welding and corrosion purposes
and in all normal cases govern the thickness selected.

Ductile iron pipe shall be selected with a thickness which will
be suitable for the pressure and laying condition in accordance
with Tables 12 and 13 of AWWA C150 as approved by the Utilities
Department.

C. Service Lines: These shall be 1l-inch (25 mm) or
larger except as described below. 1In the l-inch size, type K
copper is approved as described in Sections 3.5 and 7.10. The
next larger size service line should be 2-inch (50 mm) which
shall also be type K copper. Larger service lines shall be
steel pipe, AC pipe or PVC pipe.

Service lines shall be capable of taking pressure up to the same
level as the main line.

In instances where service pressures exceed 110 psi, it may be
desirable to use 3/4-inch (18 mm) service lines in lieu of l-inch
service lines to increase pressure losses at high flow volumes
and promote water conservation. This decision should be
discussed with and approved by the Utilities Department.

2.4 LOCATION OF LINES AND FIRE HYDRANTS (STREETS)

A. Water Mains: The water centerline, wherever possible,
shall be located in public streets parallel to and 5 feet (1l.5m)
north or west of the street centerline. See Plate No. 4 for
separation requirements between any wastewater line and the water
lines. :

However, where storm drains or other facilities are in the center
of the street, the water lines should be located to provide a
minimum of 4 feet (1.2m) clearance between the outsides of pipe
(measured on a horizontal plane). This pertains as well to any
case of paralleling lines.

Special care is required where storm drains or other pipes cross
above flexible pipes to avoid deflection problems when the other
lines are installed.

When an area outside the tract or development project area can be
logically served by extension of the water main in future streets
or easements, the pipeline shall extend to the tract/project
boundary or to the end of a paved street in a manner facilitating
future extensions.
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B. Fire Hydrants: Fire hydrants are generally located by
the Ventura County Fire Department. The Utilities Department
does recommend that where possible a fire hydrant location
correspond to that required for a blowoff structure. That is
because a fire hydrant will serve as and actually perform better
than a blowoff assémbly.

Fire hydrants are generally located by the Ventura County Fire
Department using the following criteria:

Type of Fire Hydrant
Construction Spacing
Residential single family
dwelling, duplex 500!
Commercial & apartments 300'

NOTE: Fire hydrant to be no further than 150' + from

furthest corner of any building site. Plans are to be
reviewed by Fire Department to determine fire hydrant

placement. :

Fire hydrants shall be located a minimum of 2.0 feet behind the
face of any curb as shown on Plate No. 10.

C. Criteria for the Separation of Water Mains and Waste-
Water (Sewer) Lines:

1. General. Proper separation of wastewater and
water systems is necessary to reduce the potential for an
outbreak of waterborne diseases. Sanitary sewers may leak and
saturate the surrounding soil with sewage. This is caused
primarily by structural failure of the sewer line, improperly
constructed joints, and subsidence or upheaval of the soil
encasing the conduit. A serious public health hazard exists when
the water mains are depressurized and no pressure or negative
pressures occur. The hazard ‘is further compounded when, in the
course of installing or repairing a water main, existing sewer
lines are broken. Sewage spills into the excavation and hence
enters into the water main. Additionally, if a water main fails
in close proximity to a sewer line, the resultant failure may
disturb the bedding of the sewer line and cause it to fail. 1In
the event of an earthquake or man-made disaster, simultaneous
failure of both conduits often occurs. The discussion below is
excerpted from criteria established by the Department of Health
Services, State of California, Health and Welfare Agency.

2. Basic Separation Standards.
a. Parallel Construction: The horizontal

distance between pressure water mains and sewer lines shall be at
least 10 feet,



b. Perpendicular Construction (Crossing):
Pressure water mains shall be at least one foot above sanitary
sewer lines where these lines must cross.

c. Common Trench: Water mains and wastewater
lines must not be installed in the same trench.

When water mains and sanitary sewers are not
adequately separated, the potential for contamination of the
water supply increases. Therefore, when adequate physical
separation cannot be attained an increase in the factor of safety
should be provided by increasing the structural integrity of both
the pipe materials and joints.

3. Exceptions to Basic Separation Standards. Local
conditions such as available space, limited slope, existing
structures, etc., may create a situation where there is no
alternative but to install water mains or sewer lines at a
distance less than that required by the Basic Separation
Standards. In such cases, alternative construction criteria as
specified in Plate No. 4 should be followed, subject to the
special provisions outlined below. Plate No. 4 (actually 4A-4F)
contains a thorough discussion of various cases where less than
10 feet separation would be allowed.

4. Special Provisions.

a. The Basic Separation Standards are applicable
under normal conditions for wastewater (sewage) collection lines
and water distribution mains. More stringent requirements may be
necessary if conditions such as high groundwater exist as
determined by the engineer and/or Utilities Department.

_ b. Wastewater lines shall not be installed within
25 feet horizontally of a low head (5 psi or less pressure) water
main.

C. In the installation of water mains or sewer
lines, measures should be taken to prevent or minimize
disturbances of the existing line. Disturbance of the
supporting base of this line could eventually result in failure
of this existing pipeline.

d. Wastewater Force Mains.

(1) Wastewater force mains shall not be
installed within ten feet (horizontally) of a water main.

(2) When a wastewater force main must cross a
water line, the crossing should be as close as practical to the
perpendicular. The wastewater force main should be at least one
foot below the water line.

(3) When a new wastewater force main crosses
under an existing water main, all portions of the wastewater
force main within ten feet (horizontally) of the water main shall

be enclosed in a continuous sleeve.
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(4) When a new water main crosses over an
existing wastewater force main, the water main shall be
constructed of pipe materials with a minimum rated working
pressure of 200 psi or equivalent pressure rating.

2.5 LOCATION OF LINES (EASEMENTS)

Easements should be avoided where a reasonable alternate solution
exists. Unless there are either physical limitations or extreme
economic penalties, water lines should be installed within
streets. Another instance would be where a looped system of
benefit to a particular zone can be gained through the use of an
easement. When easements are required, there shall be careful
consideration of how the line is to be maintained and/or
replaced, if necessary. Where easements are necessary and where
the side slope (perpendicular to the pipe) exceeds 25 percent (1
vertical to 4 horizontal) then the plans shall clearly indicate
appropriate contours within the easement.

In general, the line within an easement shall be accessible by
conventional maintenance vehicles traveling over paved roads or
driveways unless otherwise approved.

Service lines should not be connected to a main line within an
easement unless specifically approved.

A. Width: Water easements for pipes up to 18 inches
(450 mm) in diameter should normally be a minimum of 15 feet wide
(4.6 m). However, additional easement width shall be required
where the depths of pipe are excessive or where deemed necessary.
The plans should clearly indicate any known block walls,
pavement, trees or other obstructions within a proposed easement.
Such items are contrary to Utilities Department policy and
require special approval. Included with such approval may be a
monetary obligation towards the operation and maintenance of the
water line within the easement; also, the "as-built" drawings
shall indicate such approval and such installations.

B. Pipeline Location: Pipelines shall generally be
placed in the center of easements; only in unusual circumstances
will a line be approved which is closer than 5 feet (1.5 m) from
the easement edge. Unless specifically otherwise approved, the
line shall be straight without horizontal bends or deflections.

C. Easement Location: The full easement width shall be
on one lot or property in such manner that access to the pipeline
will not be obstructed by walls, trees or permanent improvements.
Where this requirement cannot be met without interfering with
existing buildings, easements may straddle lot lines providing
special approval is received and the water pipeline is not
located on the lot lines.
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D. Deeds: Deeds for easements shall provide for
restrictions of permanent construction within easement to provide
ingress and egress for maintenance.

E. Easement Provisions: Easements shall be provided as
follows:

l. For subdivision tracts - The owners of land
included within the subdivision shall offer to dedicate, for
public use, the water easements so designated on the final map.
Standard language is included in Section 4.10.

2. For other than subdivision tracts - Dedication of
water rights-of-way shall occur by means of deeds of conveyance
to the City of Thousand Oaks for all dedications other than those
dedications created by subdivision tract maps on a form and as
approved.

2.6 DEPTH OF WATER MAINS

The standard minimum depth of cover to the top of the pipe shall
be 36-inches (0.9 m) for 6-inch (150 mm) and 8-inch (200 mm)
diameter pipe and 42-inches (1.1 m) for 10-inch (250 mm) diameter
pipe or larger.

In achieving the above depths it must be recognized that numerous
grade changes to achieve 36-inch or 42-inch depths of cover are
not desirable and the designer shall blend the requirement for a
reasonably straight pipeline with those for a relatively uniform
depth.

Increases in depth may be required where future road improvements
could potentially remove some of the existing cover or where
there are other conflicting utilities. Pipelines placed in open,
unpaved terrain shall generally have a minimum cover of 42

inches (1.1 m).

2.7 LOCATION AND SIZE OF VALVES

Valves shall be located at locations allowing for the isolation
of particular pipe segments in the event repairs or replacement
are needed. 1In general, all branches at major intersections
shall be valved unless otherwise approved. Further, branches at
minor intersections shall be valved when necessary to facilitate
future repairs without causing multiple streets to be without
water.

Longer reaches of pipelines shall require an in-line valve at
intervals of no more than 1,000 feet (300 m) except for lines 10"
or larger, where valves shall be at intervals no greater than 750
feet (225 m).

All pipeline valves shall generally be the same nominal size as
the pipeline.
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