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STANDARDS AND SPECIFICATIONS

OF

SAN LUIS OBISPO COUNTY

DEPARTMENT OF PUBLIC WORKS

SECTION 1 1 - 3 5 1 . 1 1 0 0

-GENERAL-REQUIREMENTS- - -—- -

1 1 - 3 5 1 - 1 1 0 1 PURPOSE:

The purpose of these Standards and Specifications is to provide
minimum standards for the design, methods of construction,
kinds and uses of materials, and the preparation of plans for
construction, repair or alteration of streets, roadways,
concrete structures, drainage, sewerage, and water supply
faci l i t ies within the County of San Luis Obispo, where any
portion of such improvement is to be offered to the County of
San Luis Obispo for operation and/or maintenance. Any items
which are not included in these Standards or Specifications
shall be constructed in accordance with the State
Specifications as defined below or, if not covered in the
Sta'te Specifications, as approved by the County of San Luis
Obispo Public Works Department.

11-351.1102 DEFINITIONS:

In these Specifications or the State Specifications the intent
and meaning of the terms that are used shall be as defined
in Section I of the State Specifications except as herein
below specifically noted, revised or added.

1. Consultant - Any person or persons, firm, partnership or
corporation legally authorized to practice Civil Engineering
in the State of California who prepares or submits
improvement plans and specifications on behalf of a developer
to the County of San Luis Obispo for approval .

2. Contractor - Shall mean any person or persons, firm,
partnership, corporation or combination thereof who has/have
entered into a contract with any person, corporation, company,



special district, or the County of San Luis Obispo as party
or parties of the second part, or his/her legal
representatives, for the construction of any improvement or
portion of any improvement within the County of San Luis
Obispo.

3. County - Shall mean the County of San Luis Obispo.

4. Department - Shall mean the San Luis Obispo County Public
Works Department.

5. Engineer - Shall mean the County Director of Public Works
of San Luis Obispo County acting either directly or through
his authorized representatives.

6. Developer - Shall mean the owner or his representative.

7. Laboratory - Shall mean any testing agency or testing firm
which has been licensed by the State of California to act in
such capacity and meeting the requirements of the Engineer.

8. State - When State specifications are applicable, the word
"State" as used in the State Specifications shall mean San
Luis Obispo County.

9. State Specifications - Shall mean the latest edition of
Standard Specifications of the State of California, Department
of Transportation, Division of California Transportation
Authority.

11-351.1103 CONTROL OF MATERIALS:

The Engineer may make such tests of any of the materials used
in any work done under these specifications as he considers
necessary. Samples of materials for testing shall be
furnished the Engineer without charge. In lieu of, or in
addition to, tests by the Engineer, he may require properly
executed certificates of compliance with these
specifications from the manufacturer or fabricator of any
materials used in any work done hereunder. Cost of all
testing shall be paid for by person, firm or corporation
making the improvement.

If pipe manufactured outside of the United States is to be
furnished, all the tests required under these specifications



shall be conducted within the continental limits of the United
States by an established reputable firm operating in the
testing of materials field. The testing firm shall submit a
certificate that all the requirements of these
specifications have been met.

Requests for substitution of methods or materials differing
from those set forth herein will be considered by the Engineer
provided the requestor makes any such requests in writing and
furnishes complete descriptive information thereon to the
Engineer—-(-including any additiQ-nai-information the- Engineer may
request) as early in this process as possible but, in any event,
by not later than the day on which the final improvement plans
are submitted for final review by the Engineer. The Engineer
will consider requests for emergency substitutions involving
materials which suddenly become unavailable, provided requests
for such emergency substitutions, including all data to show
substitutions comply with specifications, are received at least
fifteen calendar days before date of use.

SECTION 11-351.1200
PREPARATION OF PLANS

11-351.1201 GENERAL:

Complete plans and specifications for all proposed streets,
drainage facilities, sewerage, water distribution systems,
industrial and commercial development and sub-divisions,
including any necessary dedications and easements shall be
submitted to the Engineer for approval and must receive the
required approval prior to the beginning of construction of any
such improvements. This shall apply where it is the intent that
any portion of such improvement will be turned over to the
County or any of the County operated special Districts. Where
improvements are required as a condition of County approval of
any development, including those where County acceptance of the
public ways in said development is not intended, nor imminent,
improvement plans acceptable to the Engineer shall be submitted
to assure the County that proper construction standards will be used
together with Performance Bonds and Labor and Materialman1s Bonds as
necessary to guarantee compliance. Plans not conforming to the
normal standards of quality and neatness may be rejected.

Three sets of plans, specifications and special provisions,
together with two copies of all computations, estimates, bid
forms, test data, cross sections, and such other items as may be



requested by the Engineer, shall be submitted to the Engineer for
approval. One copy of the plans showing desired revisions will
be returned to the consultant . At such time as the consultant
has made the necessary revisions, the original drawings shall be
submitted for approval. No construction will be authorized or
plan approved until such time as the Engineer or his designated
representative signifies his approval by his signature on the
original drawings of the title sheet. There shall be no
alterations made to an approved set of plans""" urnjesS^^ucE
aTEeratioii^^
from approval are any features of the plans that" a"re""contrary to,
in conflict with or do not conform to any Federal or State law,
County Ordinance or Resolution, or generally accepted engineering
practice, in keeping with the standards of the profession, even
though such errors, omissions or conflicts may have been overlooked
in the review of the plans.

Where the improvement plans submitted cover only a portion of the
ultimate development, the plans submitted must be accompanied by
the approved overall tentative plan, or a study plan if there is no
approved overall tentative plan, showing topographic features of
the ultimate development at an adequate scale to clearly show the
proposed improvements.

A print of the subdivision shall be included with each set of
subdivision improvement plans submitted.

11-351.1202 DESIGN ALTERNATIVES:

Design alternatives may be approved by the Director of Public
Works where the proposed alternate provides the same level of
service, approximately the same estimated maintenance costs, and
is not adverse to public health, safety and welfare. This
provision is intended to provide for some flexibility in
designing streets with bike ways, pedestrian paths and bridle
paths; when an area specific plan has been approved showing an
alternate to the standard drawings or where appropriate in order to
provide compatibility with adjacent areas.

11-3 51.12 03 STANDARD SHEETS AND SCALES:

A. Residential Subdivisions and Commercial or Industrial
Streets - These plans shall be prepared on linen, or an approved
equal, 23" x 36", Standard Federal Aid Plan - Profile Sheet.
Desirable Scales: Horizontal of I11 = 40f, with vertical of 1" =
•2' or 1" = 41; or horizontal of 1" = 50f with vertical of I1

51. However, scale may be varied in rough terrain.
ii



B. Storm Drainage - Plans for minor drainage facilities may be
shown on street plans, if appropriate. Plans for major drainage
facilities shall conform to the sheet size and scale as shown for
street plans.

Attention is directed to 11-351.1201 of these Specifications
which requires the submittal of computations with improvement plans
at the time such plans are submitted for approval.

C. Sanitary Sewerage - Plans for sanitary sewer improvements
shall be prepared on standard sheets as defined in paragraph A.
Scales- are to be -as- follows except—in -unusually—rough- -terrain
where the scales may be varied.

Standard Sheets (23" x 36") use horizontal scale of I11 =
100' or 1" = 50', and a vertical scale of 1" = 4' or 1" = 5'.

D. Water - Plans for water system layout and improvements shall
be submitted on the same plans as the streets. Off street
improvements shall be drawn on sheets and to a scale approved by
the Engineer.

E. Utilities - Plans for electric, telephone, cable T.V. and
gas system improvements shall be submitted on the same plans as the
streets.

F. Grading - If any grading is proposed, a grading plan shall
be submitted with the other required improvement plans.

11-351.1204 PLAN DETAILS

The following details are to be shown on plans submitted for
approval:

A. Title Sheet - On improvement plans exceeding two sheets in
the set, a title sheet shall be prepared showing the entire
subdivision complete with the following: A key map showing
boundaries of the Subdivision, Special Districts, and City
Limits; Street Names, section and/or grant lines and corners; and
the location of the Subdivision within the County. The title sheet
shall also include an index of the sheets; the Consultant's name,
and Professional Registration number and signature; the date and
scale of the drawing; and the blocks for the necessary approval of
the Engineer.

B. Title Blocks - Each sheet of the set of drawings shall
have an approved title block showing the sheet title, sheet number,



total number of sheets, date, scale and the Consultant's name,
signature and Professional Registration number; and the name
and/or number of the Subdivision or Assessment District. The
title block shall also include appropriate approval lines for
the Director of Public Works.

C. Right of Way - Right of Way lines, the boundaries of lots
fronting on the street, drainage easements, utility easements,
slope easements, section lines and corners, land grant lines, and
temporary construction easements both existing and proposed
shall be shown on the plans. All right of way and easement lines
shall be properly dimensioned.

D. Topography - All pertinent topographic features which may
affect the design, construction, and operation of the improvement
shall be shown on the plans, including, but not limited to the
following: street lines, curbs, sidewalks, shoulders, location
and size of storm and sanitary sewer lines, high water and
frequent inundation levels, water and gas lines, existing
structures, fences, houses, trees, and other foliage, drainage
ditches, utility poles, fire hydrants, and all other features of
the area which may affect the design requirements for the area.

E. Profiles - The plans shall clearly show the existing and
proposed profiles of all roadways, drainage ditches, storm drains,
sanitary sewers, and clearances at structures and power lines,
including elevations at 25' minimum intervals for warped
surfaces.

F. Stationing and Orientation - The stationing on plan and
profile shall read from left to right. Insofar as practical, the
plans shall be so arranged that the north arrow is either
pointed toward the top or to the right edge of the sheet.

G. Special Notes - Special notes shall be clearly indicated.
The following note shall be conspicuously placed on the first
sheet of plans:

"All construction work and installations shall conform to the
County of San Luis Obispo Standards and Specifications and all work
shall be subject to the approval of the County Director of Public
Works".



H. Typical Sections - The plans shall include one sheet entitled
"Typical Standards11, which shall show the following:

(1) Typical street and roads

(2) Detail of all typical concrete structures

(3) Typical Sections of drainage, sewer or water trench
construction

(4) Miscellaneous typical details - street signs, monuments,
• " e t c " . ~ " " • - " " " • - • - - • ' - - - — •• - - -

I. Cross Sections - Cross sectional drawings shall be shown for all
culvert and drainage structure locations. Cross sections for the
remainder of the street will be required only on request of the
Engineer.

J. "As-Built Plans" - During the progress of the work the
consultant shall maintain one set of prints of the improvement plans
showing all "As-Built" changes. Each "As-Built" change shall be
approved by the Engineer before being made. This set shall be
available on the job for inspection by the Engineer at any time. Upon
completion of the work, the consultant shall obtain the original
tracings of the improvement plans from the office of the Engineer and
make "As-Built" changes thereon and return the original drawings to
the Engineer prior to the County's acceptance of the proj ect.

SECTION 11-351.1300
INSPECTION

11-351.1301 INSPECTION DURING CONSTRUCTION:

Each phase of any and all improvements, constructed to these
specifications must first be inspected and approved by the Engineer
prior to the contractor's proceeding with subsequent phases. Each
phrase shall be inspected as the Engineer considers necessary but in
any case shall make an inspection within two working days after
receiving a request for inspection from the Contractor.

The Engineer may inspect, as he considers necessary, any
improvements required by the Board of Supervisors as a condition of
approval of any development even though County acceptance is not
intended or imminent. Any improvements constructed without approval
as provided above, or constructed contrary to the orders or
instructions of the Engineer, will be deemed as not complying



with County Standards and Specifications and will not be accepted
for maintenance.

11-351.1302 FINAL INSPECTION:

Upon completion of any improvements which are constructed under and
in conformance with these standards and specifications, and prior to
requesting final inspection, the area shall be thoroughly cleaned of
all rubbish; excess material and equipment; and all portions of the
work shall be left in a neat and orderly condition satisfactory to
the Engineer.

Within 5 days after receiving the request for final inspection, the
Engineer or his authorized agent will inspect the work. The
developer or his representative will be notified in writing as to
any particular defects or deficiencies to be remedied. The
developer or his representative shall proceed to correct any such
defects or deficiencies at the earliest possible date. At such time
as the work has been completed, a second inspection shall be made by
the Engineer within 48 hours after notification that re-inspection
is desired to determine if the previously mentioned defects have
been repaired, altered and completed in accordance with these
Standards and Specifications.

SECTION 11-351.1400
ROADS OR STREETS DEFINED

11-351.1401 CLASSES OF ROADS OR STREETS:

A. Minor Road or Street ^ A Minor road or street is one which is
or will be used primarily or access to abutting property.

B. Collector Road or Street - A Collector road or street is one
which is or will be use primarily to enable traffic to move to
and from minor roads or streets and arterial roads or streets.

C. Arterial Roads or Streets - An arterial road or street is
one which is primarily or the purpose of carrying traffic between
State Highways and/or populated centers and/or which is needed
to serve large volumes of traffic within an urban area.

D. Rural Road or Street - A rural road or street is one which
serves residential suburban, residential rural, rural lands and
agricultural land use categories as well as open space and
recreational land use categories adjacent to rural uses as those
categories are shown by the Land Use Element of the General Plan.



E- Urban Road or Street - An urban road or street is one which
serves residential single family, multiple family, commercial, and
industrial land use categories as well as open space and
recreational categories adjacent to urban uses as those categories
are shown by the Land Use Element of the General Plan.

11-351. 14 02 GEOMETRICS AND PROFILES:

The following standards for the design of geometries and profiles for
proposed improvements shall govern the preparation of plans for
such improvements.

A. Minimum Grades
1. Minimum grade along any line on new streets shall be

0.3 0 percent.
2. Minimum grade of gutter section constructed on

existing street shall be 0.3 0 percent.

B. Minimum Cross Gradient
1. Minimum cross section slope on streets shall be 2.0

percent.
2. When two streets intersect, neither street shall have

a grade greater than 3.0 percent for a minimum distance
of 40 feet measured from the curb line of the
intersected street, except in unusually rough terrain.

C. Bike Lanes - Where bike lanes are required in rural areas,
the shoulders will be paved to a minimum width of four feet with 2"
A.C., in urban areas the typical section will be widened to eight
feet.

D- Cross Gutters - No Cross Gutters will be allowed on
Collector Streets or Arterial Routes unless no other provision
can be made for adequate drainage.

E- Curve Data - The curve data for all centerline curves shall
be computed and shown on the plans. The minimum radius of the
property line on the exterior corner of all corner lots shall be
20- feet. The minimum radius of curb returns shall be 30 feet.

11-351.1403 SPECIFICATIONS FOR MATERIAL AND CONSTRUCTION:

A. Contractors License and Supervision

Any Contractor performing work under these standards and
specifications is required to possess a valid state license to
perform such work. The Contractor or his duly authorized



representative must be available on the job site during the time
when any work is in progress. If such is not the case, the work
shall be stopped at the direction of the Engineer.

B. Safety

All work shall be performed in accordance with the requirements of
the State of California Division of Industrial Safety.

The Contractor shall conform to the permit requirements of the
Division of Industrial Safety and shall obtain a trenching
permit directly from the Division of Industrial Safety.

The Contractor's attention is directed to the provisions of
Section 5705 of the Labor Code concerning trench excavation
safety plans.

Excavation for any trench 5 feet or more in depth shall not begin
until the Contractor has received approval, from the Engineer,
of the Contractor's detailed plan for worker protection from the
hazards of caving ground during the excavation of such trench.
Such plans shall be submitted at least 5 days before the
Contractor intends to begin excavation for the trench and shall
show the details of the design of shoring, bracing, sloping or
other provisions to be made for worker protection during such
excavation. No such plan shall allow for the use of shoring,
sloping or a protective system less effective than that required
by the Construction Safety Orders of the Division of Industrial
Safety and if such plan varies from the shoring system standards
established by the Construction Safety Orders, the plan shall be
prepared and signed by an engineer who is registered as a Civil
or Structural Engineer in the State of California.

C. Materials and Tests

All materials furnished and the methods of performing any
proposed work shall conform to and be done in accordance with the
applicable portions of these Improvement Standards and
Specifications of the County, or if the method and materials are
not completely set forth-therein, the provisions of the State
Specifications shall apply. Where a California Test Method is
specified, it shall mean the one currently in use by the State.

D. Temporary Improvements

The installation of temporary improvements for the winter "shutdown
in order to make building sites accessible will be approved on an

10



individual basis, provided that it is expressly understood that such
improvements are of a temporary nature only, and that they will be
removed and replaced with permanent type improvements during the
construction season immediately following the season in which the
temporary installation was made. It shall be further understood
that the approval of the installation of temporary improvements in
no way obligates the County for any maintenance work.

E. Roadbed

The roadbed shall be prepared and constructed in accordance with the
appll~cable"port±ons of "the State-Specifications.^Unless otherwise
modified in the following or approved by the Engineer.

1. Prime Coat and Penetration Treatment - Shall be MC-250
(MC-70 if approved), and shall conform to the
requirements of Section 36-1, and Section 93 of the State
Specifications.

2. Asphalt Concrete - Shall conform to the requirements
for Type B Asphalt Concrete as specified in Section 3 9
of the State Specifications utilizing the 3/4 inch
maximum aggregate, or 1/2 inch maximum aggregate if
approved by the Engineer. The completed surface should
be sealed with a Fog Seal. The Fog Seal shall comply
and be applied in accordance with Section 37-1 of the
State Specifications.

3. Asphalt Headers - When the paving of streets is to be
only partially completed or at the end of initial
construction of the ultimate development, a 2" x 6"
redwood header shall be installed to protect all edges
of the asphalt concrete pavement. The grading of the
redwood timber shall be as specified in Section 57-
2.02-of the State Specifications. Other materials may be
substituted with approval of Engineer.

4. Survey Monuments - Survey monuments shall be provided
at the following locations within an improvement.

(a) Centerline of streets at intersections with
other streets. (See Standard Drawing M-l or M-2)

(b) At the beginning and end of curves on the street
centerline. (See Standard Drawing M-l or M-2)

11



(c) At all subdivision corners of the development
and in such other locations so as to enable any
lot or portion of the improvement to be retracted
or located. A pipe at least 24" long and 1 1/2"
minimum diameter shall be used. Section corner
monuments shall be of Class "A" concrete, precast
or poured in place, with minimum dimensions of 4"
x 4" x 24".

The Contractor is responsible for the protection or
proper resetting of all existing monuments and
other survey markers. Any survey monuments
destroyed by the Contractor shall be replaced at the
Contractor's expense.

11-351.1404 TESTING OF BASE MATERIALS:

A. Basement Soil

1. Resistance factor "R" (State Stabilometer Method) tests
shall be made by the developer as required by the
Engineer. The location of the tests within the area
shall be selected so that an average "R" value may be
determined for the entire development area.

2. Relative compaction tests shall be made by developer as
required by Engineer on subgrade material and material
placed within the street areas of the development as
specified by the Engineer. Said tests will be made prior
to placing the next layer of material.

B. Aggregate Bases - Tests for aggregate bases shall be made by
the developer as required by the Engineer on a minimum of two
representative samples taken at the source from which material
will be imported. The sample shall be taken within 15 days prior to
placing of either base or subbase. Test results submitted shall
indicate clearly the location of the source of material. Base
material shall also be subject to testing as it is delivered to the
job site in accordance with State Standards.

C. Class III Aggregate Base

The percentage composition by weight of aggregate base shall conform
to the following grading when determined by Test Method No. Calif.
2 02 .

12



Sieve Sizes Percentage Passing
1 1/2"--- 1 0 0

No. 4 40-60
No. 200 0-15

The aggregate base shall also conform to the following quality
requirements:

Test Method
T e s t No. Calif. Requirements

Resistance (R-value)* 301 70
Sand Equivalent 217 2 5
Durability — — 22 9 — ~ - -- 2 5

*The R-value requirement may be waived provided the aggregate base
has a sand equivalent of 3 0 or more.

The work of furnishing, spreading and compacting the aggregate base
shall be done in accordance with these specifications, the special
provisions and Section 2 6 of the State of California Standard
Specifications.

1.1-351.1405 SIGNING, GUARDRAILS AND BARRICADES:

A. Temporary Signing- All signs, signals, flares, barricades,
or other warning devices necessary for the protection and
convenience of the public during the construction phase and prior
to final acceptance by the County shall be furnished, installed,
and maintained by the Contractor. Signs and other traffic warning
devices must be in accordance with the latest edition of the
State of California "Manual of Warning Signs, Lights, and Devices
for Use In Performance of Work Upon Highways11. If approved by the
Engineer, County signs and other equipment for warning traffic may
be loaned to the Contractor.

B. Permanent Barricades - Where improvements only cover a
portion of the ultimate improvement and where an improved street
is proposed to be extended in the future, the improvements shall
include a permanent type barricade at the end of surfacing of
such a street to serve as a warning to the public. The barricade
shall be constructed, erected, painted, and signed. (See Standard
Drawing No. M4)

C. Temporary Barricades - Where there is evidence that a street
is to be extended within two years the Engineer may permit the use
of a temporary barricade (See Standard Drawing No. M5)
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D. Sign Maintenance - All existing County signs which will be
disturbed by the work shall be removed, stored in upright position,
and reset or maintained in place by the Contractor as directed by
the Engineer. Any damage to such signs as a result of the work
shall be paid for or replaced at the Contractor's expense. Stop
signs shall be removed or relocated as directed by the Engineer.

E. Guardrails - Guardrails shall be installed as required by
the Engineer. They shall be designed in accordance with State
Specifications except on designated scenic highways the rails
shall be "KOR-Ten" steel, and the post shall be stained dark
brown.

F. Permanent Signing - Permanent signs shall be installed as
required by the Engineer.

11-351.1406 RIGHT OF WAY:

Minimum right of way widths shall be as set out in these Standards
and Specifications, for the class of street under consideration.
In no instance, without specific approval of the Engineer, shall a
street have a right of way width which is less than those streets
of which they are a continuation. Right of way requirements for
widening at intersections shall be as shown in the Standards or as
approved by the Engineer.

11-351.1407 PLANTING CUT AND FILL SLOPES:

Cut and fill slopes shall be-planted as required by the Engineer
and to the approval of the Engineer. An erosion control plan shall
be submitted when improvement plans are required. The erosion
control plan shall be approved by the Director of Public Works
prior to any grading.

11-351.1408 SOILS AND GEOLOGICAL REPORT:
The Engineer may require a soils and geological report to
substantiate road designs and/or lot stability.

11-351 .14 09 PRESERVATION OF TREES:

Preserve trees as possible, all trees to be removed shall be shown on
the grading plan. The Engineer may require additional trees to be
removed for reasons of safety or maintenance.
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SECTION 11-351.1500
STORM DRAINAGE

11-351.1501 GENERAL STATEMENT:

These specifications are intended to meet the requirements of the
National Flood Insurance Program.

While it is intended to permit alternative methods of analysis and
solution of drainage problems and to provide for other methods for
those situations which do not lend themselves to solution by the
following criteria^such alternative methods" shall be based upon
accepted engineering principles and shall produce results which
achieve the product intended by the following specifications.

It is the general purpose of these standards that waters generated by
storms, springs, or other sources be contained on the area to be
developed or carried through a system of waterways and conduits and
disposed of in such a manner that adjacent improvements,
existing or projected, will be free from flood hazard. Flood
hazard is defined as potential damage by water having sufficient
depth or velocity to damage improvements or to deposit or scour
soil other than within channels.

Each improvement shall be designed so as to not increase the rate of
flow of water onto adjacent properties. An exception to this may
be permitted by the Engineer if there are adequate downstream
facilities provided to handle the total flow without adverse
affect on" other properties. In this event, the Developer may be
required to participate in the cost of said facilities, and/or
obtain easements or other rights as needed.

Unless an individual project required diversion of water to
conform to a comprehensive drainage plan, water shall be received
and discharged at the locations which existed prior to development
and as nearly as possible in the manner which existed prior to
development. Should diversion be required, sufficient work shall
be done upstream and/or downstream to provide all affected
properties at least the same level of flood protection as existed
prior to the diversion.

These standards are intended to provide general and some detailed
design criteria. Most design details are left to the responsi-
bility of the Consultant and may be handled by following good
engineering practice.
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The design standards contained herein are minimal and alternates
may be approved, provided such alternates are to a higher standard
than those set forth. Exceptions to these standards may be
allowed by the Engineer when it can be determined that such
exceptions are in the best interest of the County.

All drainage facilities other than those within the road right of
way shall be maintained by an entity with taxing powers if
possible. The Developer shall complete arrangements for such an
entity or some other approved method prior to filing of the Final
or Parcel Map.

11-351.15 02 ALIGNMENT AND CAPACITY:

A. Capacity Special provisions shall be made by the Consultant
within the drainage system to insure that the inlet flow line
elevations and the capacity of the drainage system is such that it
may be extended to serve and to properly handle the entire
drainage basin at the time of ultimate development. This is to
include the entire upstream portion and the portion of the basin
outside the development, regardless of existing conditions.

B. Alignment The diversion of natural drainage will be allowed
only within the limits of the proposed improvement. All natural
drainage must leave the improved area at its original horizontal and
vertical alignment and with approximately the same discharge
velocity as existed prior to development unless a special
agreement indemnifying and approved by the County has been
executed with the adjoining property owners.

The general location for storm drainage lines shall be six feet
northerly or westerly of the centerline of a street.

Other general requirements for storm drains are as follows:

1. Storm drainage lines are to be parallel with the
centerline of streets unless impracticable. The designer
should avoid meandering, offsetting, and unnecessary
angular changes (none to exceed 90°).

2. Provide junctions between converging lines in such a
manner as will minimize losses and utilize available
velocity head, and locate the centerlines of the
influent and effluent lines so that they will be
approximately in the same plane and be as nearly as
possible parallel to the resultant vector of the
converging lines.
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3 . The vertical alignment shall be so designed to
eliminate any ponding within the drainage system, other
than where sump pumps are provided.

4. Existing open ditches, paved channels, and swale flows
shall be maintained as nearly as possible in their
existing alignment.

11-351.1503 EASEMENTS:

Drainage facilities must be located in a public street, road or
lane, ~or~~wrC'Iiirr~cr publric" drainage7 easement; "Necessary" dedication
for lines to be constructed on private property must be completed
before the improvement will be approved for construction.

Where a minor improvement of a drainage facility falls on adjacent
property, written permission from the adjacent property owners for
such construction and a copy of the approval of the adjacent
owners shall be submitted to the Engineer prior to approval of the
improvement plans. Agreements between property owners shall hold
the County harmless from any damage claim arising from said
agreement.

Drainage easements shall be used for drainage purposes exclusively
and shall not be combined with easements required for other public
utility purposes unless it can be shown to the Engineer that dual
use of said easement will not be conflicting.

For natural waterways a drainage easement or right of way when
required shall be provided which includes the entire waterway area
plus freeboard. Prior to final approval, the easement shall be
staked by the subdivider's engineer and reviewed by the Director
of Public Work. In the case of a natural waterway having banks
with side slopes steeper than two horizontal to one vertical, the
right of way may be required to be increased to provide width for
not less than 2 to 1 slopes from the existing toe of bank, plus a
10-foot-wide buffer strip. Additional right of way will also be
required where unstable ground conditions exist.

A. Easements for Closed Conduits - Easements for closed conduits
shall meet the following requirements:

1. Minimum width of ten feet with pipe at quarter point, on
north or west. Whenever possible, rights of way for' closed
conduits shall be along or adjacent to property lines and
outside of areas where structures are planned.
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2. On pipes of 24" diameter and greater, or trenches
exceeding 5 feet in depth, the easement shall have
additional width to provide ample working space as
required by the Engineer.

3. Provide access and working space rights.

B. Property Rights for Open Channels - Property rights for
major and intermediate open conduits shall have sufficient, width
to contain the open channel with side slopes, and at least one
fifteen foot service road. All channels having a top width in
excess of 50 feet shall have a 15 foot service road on each side
of the channel.

11-351.1504 BASIS FOR RUNOFF DESIGN: (Rational Method)

A. GENERAL:

The solution of hydraulic design problems commonly encountered
for areas not to exceed 200 acres may be made by the rational
method using the material listed below: (See Standard Drawings
D-l through D-8)

1. rainfall intensity-duration curve
2. time of concentration chart, and
3. table of runoff coefficients.

For special design problems or drainage areas in excess of
200 acres not susceptible to solution by the abovementioned
references, the design engineer shall provide such reference,
treatise, model study report, or prototype test as is necessary
to confirm his hydraulic design. Improvements in natural water
courses will not normally be approved unless the capacity of
the improved waterway is at least that of the natural
waterway.

a- Major Waterways have a drainage area of over four square
miles and shall be designed for an average recurrence
interval of 100 years, with freeboard.

b- Secondary Waterways have a drainage area of between one
and four square miles and shall be designed for an
average recurrence interval of 25 years with freeboard, and
shall have sufficient capacity for a 50-year design
discharge either by alternate surface routes or be
contained within the channel without freeboard.
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c. Minor Waterways have a drainage area of less than one
square mile and shall be designed for an average
recurrence interval of 10 years, with freeboard, and shall
have sufficient capacity for a 25-year design discharge by
either alternate surface routes or contained within the
channel without freeboard.

A given waterway, therefore, may be classed as minor in its
upper reaches, then changed to the secondary classification at a
point where the drainage area exceeds one square mile and
changed again to the major classification at a point where the

All building pads or first floor elevations shall be at least
one foot above the 100-year storm flow elevation.

B. GUTTER FLOW:

Design depth of flow in gutters shall not exceed the top of
a 6-inch curb for the 10-year flow. Where the discharge
gutter capacity is exceeded, a storm drain or other
facilities shall be provided to convey the excess flows.

Drainage shall be designed to accommodate ultimate development
of up-stream areas.

C. HYDRAULIC GRADIENTS:

The hydraulic grade line shall be a minimum of 0.50 feet
below the elevation of inlet grates and manhole covers of
all structures.

D. ULTIMATE DEVELOPMENT:

In computing runoff in a partial development, adequate
provisions must be made for the drainage of the overall
improvement, including possible commercial areas.

E. FENCING REQUIREMENTS FOR CHANNELS:

1. Constructed channels with side slopes 5 to 1 or flatter
need not be fenced.

2. Natural channels need not be fenced, except where special
hazards exist.
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3. For constructed channels, (not excepted from fencing) a
five-foot high chain link fabric with tension wire shall
be installed on each side of the right of way. At all
road intersections fencing shall prevent public access
to channel or culvert, and 14-foot wide chain link drive
gates shall be provided at all points of access to
maintenance ways, or to channels not requiring
maintenance ways.

4. For minor channels with depths less than 3.0 feet and
for localized areas steeper than 5 to 1 on other
channels, the Director of Public Works may allow the
fence requirement to be waived.

5. Fencing shall be constructed per Section 11-351.1510 .

11-351.1505 HYDRAULIC DESIGN CRITERIA:

In order to provide a uniform drainage system in the County of San
Luis Obispo, the following criteria will be used in all hydraulic
computations unless approval otherwise is received in writing from
the Engineer.

A. Flow Computations - All flow computations shall be in
accordance with the following:

1. Manning's Formula shall be used to compute capacities of
all open and closed conduits. (Refer to Bureau of Public
Road charts for solutions of Manning's Formula)

2. The "n". values to be used in Manning's Formula shall
conform to the following:

a. Concrete cast-in-place or precast pipe 0.013
b. Vitrified clay pipe 0.013
c. Corrugated Metal Pipe (CM.P.) 100% paved 0.015
d. Corrugated Metal Pipe (CM.P.) with paved

invert 0.019
e. Corrugated Metal Pipe (CM. P.) plain unlined 0.024
f. Asbestos-cement pipe 0.011
g. Open channel with gunite lining 0.018
h. Asphaltic concrete (smooth) road berms 0.015
i. Sack concrete rip rap 0.030
j. Grouted rock rip rap .030
k. Loose rock rip rap .03 5
1. Open channel with paved bottom 0.025
m. Earth channel 0.030
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B. Closed Conduits - Shall be of either cast-in-place or
precast reinforced concrete pipe, clay pipe, corrugated metal pipe,
asbestos cement pipe or an approved equal .

1. Minimum pipe diameter allowable on any storm drain shall
be 18 inches, except that 15" diameter pipe may be used
for culverts of not over 20' in length. A lesser size
may be used for down drains on fill slopes if approved by
the Engineer.

2. "Minimum" design verocdTtyin closed Q̂̂ ciullis shall be 2
f.p.s. when conduit is flowing to capacity and should
not exceed 15 f.p.s.

3. Any drainage facility whose capacity is equal to or less
than a 30-inch pipe shall normally be carried in a
closed conduit in all subdivisions of an average lot size
of 20,000 square feet or less.

C. Cover Requirements Cover requirements shall be as shown in
The California Department of Transportation Planning Manual Part 7 -
Design - Section 7-822 "Physical Standards for Culverts", or as
approved by the Engineer.

At locations where the general minimum cover requirements cannot
feasibly be obtained, the conduit shall be either encased in con'
crete or provided with a concrete cover or protected by other
methods as approved by the Engineer for each individual
circumstance.

D. Open Conduits Open conduits may be natural watercourses,
earthen channels, or channels lined with the materials listed
below, provided that the selected lining material is approved by
the Engineer for the particular channel reach:

1. Low-growing grass, which will form a thick, dense sod.
The proposed grass mixture is to be submitted to and
approved by the Engineer.

2. Rock slope protection facing class, Method B Placement.

3. Concreted-rock slope protection facing class, Method B
Placement.

4. Sacked concrete slope protection.
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5. Concrete slope paving.

6. Air-blown mortar.

Minimum velocity for channels flowing full, with freeboard shall
be (2) feet per second.

Maximum velocity shall be as follows:

1. Earth channels not to exceed velocity that would cause
erosion (maximum 5 feet per second).

2. Lined channels not to exceed 10 feet per second or as
approved by the Engineer.

Freeboard of at least one foot or 0 .2 of the specific energy
(whichever is greater) shall be provided-at design capacity for
all channels. Where linings are required, they shall extend to
the full height of free-board.

For natural waterways, the design flow may be allowed in the
natural overflow area if a drainage easement is provided, which
will include the overflow area, and freeboard as specified above
exists between the water surface and adjacent ground.

Drainage facilities shall be so constructed and areas adjacent
to channels so graded that side drainage will enter in a manner
which will prevent erosion within the rights of way. This will
often require constructed side inlets and collector ditches to
carry side flow to inlets.

E. Design Computations - The design computation for drainage
shall include the following information:

1. Drainage area in acres, time of concentration, rainfall
intensity and runoff coefficient.

2. Design flow to each structure.

3. Design flow to each pipe.

4. Flow line elevation of each pipe and structure.

5. Top of structure elevation.

6. Water surface elevation at each structure.
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7. Hydraulic gradient.

8. Pipe, size, length and gradient.

11-351.1506 DRAINAGE STRUCTURES:

The design and construction of drainage structures and special
drainage items shall conform to the designs contained in these
Standards and Specifications (unless otherwise noted). Special care
must be taken to insure that al l drainage structures and pipe are
designed at such a capacity that the drainage system may be
extended-«-enlarged to- serve- the -entire drainage basin -at—ultimate
development. The rational formula (Q=CIA), with all numerical
quantities, shall be indicated on the improvement plans at each
drainage structure.

A. Manholes:

1. Standard precast concrete manholes shall be used
wherever feasible. When cases arise where special
manholes or junction boxes are required, the design shall
be approved by the Engineer.

2. Manholes shall be located at junction points, changes in
gradient and changes in conduit size. On curved pipes
with radii of 200 feet to 400 feet, manholes shall be
placed at the BC or EC of the curve and on 3 00-foot
maximum intervals along the curve. On curves with radii
exceeding 400 feet, manholes shall be placed at the BC or
EC of the curve and on 4 00 foot maximum intervals along
the curve for pipes 24 inches and less in diameter and 500-
foot maximum intervals along the curve for pipes greater
than 24 inches in diameter. Curves with radii less than
200 feet will be handled on an individual basis.

3. Spacing of manholes or inlets, of such size as to be
enterable for maintenance, shall not exceed 500 feet for
drains 24 inches and smaller in diameter and 60 0 feet for
pipes greater than 24 inches in diameter, except under
special approved conditions. The spacing of manholes
shall be nearly equal wherever possible.

4. All manholes or junction boxes, entry to which does not
fall in the gutter line, must have standard 24 inch
diameter man-hole covers. Those falling in the gutter
line may use the standard grated manhole cover and serve
also as an inlet man-hole.
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B. Inlets:

1. Gutter inlets shall be in accordance with the types
shown on Standard Drawings C-3 and C-4 or other approved
special inlets. See State Standard Drawing D-72-9 for
extended curb opening inlets.

2. Inlets shall be spaced so that gutter flow does not
exceed a depth of 6 inches at the face of the curb for a
10-year storm and so that a 100-year storm will not cause
any damage and can be contained within the right of way.

•3. Grates shall be adequate for State of Calif ornia.H5-20
traffic loading.

C. Junction Boxes:

1. Junction boxes shall be constructed of Class "A"
reinforced Portland cement concrete or fabricated from
reinforced concrete pipe sections where size limitations
permit.

2. Minimum wall thickness for poured-in-place reinforced
concrete junction boxes shall be 6 inches.

3. The inside dimension of junction boxes shall be such as
to provide a minimum of 3 inches clearance on the outside
diameter of the largest outfall pipe.

4. All junction boxes shall have the standard 24 inch
manhole cover. (Phoenix P1090., Pinkerton A640, or
approved equal)

D. Reinforced Concrete Box Culverts, CMP and.Structural Plate
Arch Culverts:

1. All materials, designs, and construction shall conform to
the requirements of the State Specifications and State
Standard Drawings unless otherwise specified by the
Engineer.

E. Headwalls, Wingwalls, Endwalls, Trash Racks and Railings:

1. All headwalls, wingwalls, and endwalls shall be of
Class "A" reinforced Portland cement concrete.
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2. All headwalls, wingwalls and endwalls shall be
considered individually and shall be, in general,
designed in accordance with State Standards or approved
by the Engineer.

3. Trash racks shall be provided where in the opinion of
the Engineer they are necessary to prevent clogging of
culverts and storm drains.

4. On corrugated metal culvert drains, preformed metal
end sections may be utilized with the approval of the

••"•"Engineer". ~ •""" ~~ -

5. Steel plate beam guardrail may be required by the
Engineer at culverts, headwalls and box culverts and on
steep side-slopes. When so required, the railing shall, be
installed in accordance with State Standards and
Specifications.

F. Drainage Pumps:

1. The use of drainage pumps shall be avoided whenever
possible. They shall be used only with the approval of
the Engineer.

2. If the use of a drainage pump is approved, the
drainage 'system shall be so designed as to provide for
gravity outfall during summer months and periods of low
.water stages. If a low stage gravity outfall is
impossible or impracticable, a pump of smaller capacity
for low stage flow may be used provided approval is
granted by the Engineer.

3. Drainage pumps shall be equipped with standby
equipment with alternating operation characteristics.

4. When specified by the Engineer, the outfall shall be
equipped with floodgates of an approved design.

5. Pumping installations shall be so designed as to
accommodate a design storm as specified by the
Engineer.

•6. Pumping stations shall be designed so that gravity
flow does not flow through the pump pit.
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7. Each pumping installation shall receive separate
approval, including all machinery, electrical system,
piping system, housing installation and other
miscellaneous design features.

G. SUMPS AND BASINS:

Definitions

1. Infiltration Basin - Any drainage facility which is
used as a terminal disposal facility shall be classified
as an infiltration basin.

2. Retarding Basin - Any drainage facility which is used
to retard the flow and which has a downstream outlet shall
be classified as a retarding basin.

Capacity Requirement Computation

1. Infiltration Basin - The basin capacity is to be based
on the theoretical runoff from a 50-year storm, 10-
hour intensity for 10-hour duration. In addition to
the above criteria, the sump shall be designed so the
design water surface is one-foot below the lowest
inlet gutter elevation. Also the basin will have at
least 1 foot of freeboard. The inlet structure is to be
designed to convey the 10-year flow without ponding and
the 100-year flow without damaging adjacent property.

2. Retarding Basin - Retarding basins require special
design considerations. The consultant is to have the
design method approved by the Engineer prior to designing
the facilities.

••-, . 3 . : : .. , : . . . . , , . • . . . , -. .

Fencing Requirements

1. All water retention facilities within limits of urban
areas shall be provided with a six (6) foot chain link
fence with a concrete footing and vertical redwood
slats. A 14-foot wide chain link drive gate shall be
provided for access.

2. In other than urban areas fencing is not mandatory if
the maximum water depth obtainable does not exceed two
(2) feet and the side slopes are 5 to 1 or flatter.
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Right of Way

1. The top of bank shall be located a minimum of five (5)
feet inside the right of way line or as dictated by
set-back requirements. If a fence is required it shall
be located from (4) inches inside the right of way line
except where setbacks are required as part of the
conditional use permit.

2. Right of way required for drainage basins shall be
deeded in fee to the County. Reversionary clauses will

~ not be permitted". ~ ~
Design

The standard basin design will not apply unless an analysis of
soil borings below the invert show that the basin will completely
drain within seven days as determined by a test approved by the
County Director of Public Works.

Slope stability analysis will also be required for all basins. See
Standard Drawing D-l for other basin details.

Zone Clearance

1. Zone clearance shall be obtained from the Planning
Department by the Developer for all drainage basins prior
to approval of the plans by the County Director of
Public Works. If a conditional use permit is required,
a copy is to be submitted to the County Director of
Public Works prior to approval of the plans.

11-351.1507 CHANNELS, OUTFALLS, AND CROSS CULVERTS:

All channel realignment, improvement and cross culverts shall be
shown on the improvement plans and shall conform to the
requirements of these Standards and Specifications. No diversion to
roadside ditches will be allowed from natural drainage courses.

A. Open Channels

1. Realigned channels may be required to be lined to
an elevation of at least 1.0 foot above the design
waterline. The side slopes for realigned channels
shall not exceed 1:1 on the lined portion and 2 :1 on
the unlined portion.
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For all intermediate or major channels, either
realigned or natural, within an improvement, the
following information shall be shown on improvement
plans in addition to information heretofore
required.

a. Typical sections.

b. Profile of the existing channel for a minimum
of 50 0 feet each side of the development in
order to establish an average profile grade
through the development.

B. Outfalls

1. All drainage outfalls shall be shown both in plan
and profile on the improvement plans for a distance
of 1000 feet or until a definite "daylight" condition
is established.

2. When improvements have more than one unit, the
drainage out-fall shall be shown as extending to
the property boundary, and beyond if required,
although it may not be constructed with the current
unit development. All temporary outfalls shall be
shown both in plan and profile on improvement plans.

Cross Culverts

Cross culverts may be of reinforced concrete culvert pipe,
corrugated metal pipe, or A.C. pipe meeting the
requirements of these Standards and Specifications.

1. Cross culvert design shall be determined on the
basis of a ten year storm with no head.

Also waterways placed in closed conduit systems may
be de-signed for full conduit capacity and
pressure flow. The hydraulic entrance condition at
a closed conduit minor water-way shall be such that
the 10 year discharge will have the specified
freeboard in the upstream channel or waterway and
that the 100 year discharge will be contained
within the banks of the upstream waterway or
drainage easement. The entrance to the closed
conduit minor waterway may be submerged provided
that the above criteria are satisfied.
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2 . Cross culvert profile shall be determined by the
average profile of the channel for a minimum
distance of 500 feet each side of the i n s t a l l a t i o n .

11-351.1508 STRUCTURE BACKFILL:

Backfilling operations shall conform to the following requirements:
Material for use as structure backfill shall have a sand equivalent
value of not less than 20. The percentage composition by weight as
determined by laboratory sieves shall conform to the following
grading-: - - - -

Sieve Size Percentage passing sieves

2-1/2" 90-100

No. 4 35-100

Structure backfill shall not be placed until the structure
footings or other portions of the structure or facility have been
inspected by the Engineer and approved for backfilling. No
backfill material shall be deposited against the back of concrete
abutments, concrete retaining walls, or the outside walls of
cast-in-place concrete culverts until the concrete has developed a
strength of not less than 2,500 pounds per square inch in
compression as determined by test cylinders cured under conditions
similar to those prevailing at the site and tested in accordance
with Test Method No. California 521, or until approved by the
Engineer.

Backfill material shall be placed in horizontal, uniform layers
not exceeding 0.67 foot in thickness, before compaction, and
shall be brought up uniformly on all sides of the structure or
facility. Each layer of backfill shall be compacted to a relative
compaction of not less than 90 percent, except that the upper 2
feet shall be compacted to 95 percent. Backfill outside the
roadway prism shall have a sand equivalent of not less than 20 and
shall be compacted to not less than 85 percent. It shall conform
to the above grading limits.

At the option of the contractor, backfill material conforming to
the requirements hereinafter specified may be used at the
following locations:

1. Footings for slope protection, slope paving and aprons.
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2. All headwalls and culvert wingwalls.

3. Retaining walls, except for portions under any roadbed.

4. Drop inlets in median areas or in traffic interchange
loops.

The backfill material at the above locations may consist of
material from excavation, free from stones, or lumps exceeding 2-
1/2 inches in greatest dimension, namely, clay or adobe type
material, vegetable matter or other unsatisfactory material, and
shall be compacted to a relative compaction of not less than 90
percent. When the material from excavation is unsuitable for use as
backfill, it shall be disposed of as directed by the Engineer, and
suitable material approved by the Engineer shall be furnished by
the Contractor for the backfill.

Compaction of structure backfill by jetting will be permitted,
when, as determined by the Engineer, the backfill material is of
such character that it will be self-draining when compacted and
that foundation material will not soften or be otherwise damaged
by the applied water and no damage from hydrostatic pressure will
result to the structure. Jetting of the upper 4 feet below
subgrade will not be permitted. When jetting is permitted,
material for use as structure back-fill shall be placed and
compacted in layers not exceeding 4 feet in thickness. The work
shall be performed without damage to the structure and embankment,
and in such a manner that water will not be impounded. Jetting
shall be supplemented by the use of other compaction equipment when
necessary to obtain the required compaction.

11-351.1509 SPECIFICATIONS FOR MATERIAL AND CONSTRUCTION:

All drainage items shall be of the material and construction methods
as required in accordance with the applicable portions of the State
Specifications as herein noted, specified or modified.

A. Reinforced Concrete Pipe - Shall conform to the specification
of ASTM Designation C-76-Latest Revision.

1. Excavation for pipe shall conform to Section 11-351.1732
of these specifications except that where tongue and
groove pipe is utilized excavation need only be to one
inch below the outside diameter of the pipe in uniform
material and three inches below the outside of the pipe in
rocky material.
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2. Laying of reinforced concrete pipe: Section 65-1.07 of
the State Specifications.

3. Jointing: Section 65-1.06 of the State Specifications.

4. Trench backfill: Section 11-351.1638 of these Specifica-
tions.

B. Non-reinforced Concrete Pipe - Shall conform to the
specifications of ASTM Designation C-14. The construction method
shail:- conform:~i^D---trhe—-metliod—sperc±f±ed~for—reinforced "concrete
pipe.

C. Asbestos-Cement Pipe - Shall conform to Section 64 of the State
Specifications.

D- Corrugated Metal Pipe - Shall conform to the material and
construction methods of Section 66, of the State Specifications.
Attention is directed to the backfill requirements of Section 11-
351.1638 of these Specifications, except that pea gravel or other
suitable gravel material may be utilized for bedding and backfill.

E. Clay Pipe - Clay sewer pipe for storm drainage shall be extra
strength and conform to the Specifications of ASTM Designation:
C-700. The construction method shall conform to the method
specified in Section 11-351.1636 of these Standards and
Specifications, except that mortar joints shall be utilized.

F. Concrete Structures - Shall be in accordance with these
Standards an Specifications and in addition they shall conform to
the requirements of Section 51 of the State Specifications.
Backfill shall conform to Section 11-351.1508 of these
Specifications.

G- Reinforcement - Shall conform to the requirements of Section 52
of the State Specifications.

H. Portland Cement Concrete - Shall be Class "A" or "B" as specified
and conform to the requirements of Section 90 of the State
Specifications.

I- Gunite Lined Channels - Shall be placed as required by these
Standards and Specifications, and shall be mesh reinforced and
conform to the materials and methods as follows:
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1. Channel Preparation - The channel shall be trimmed to the line and
grade and cross section as shown on the plans within the
following limitations:

Allowable deviation from profile 0.05 foot; allowable deviation of
slope and line 0.15 foot in any 10-foot length section of
channel.
Care shall be taken to prevent excavating below ditch grade line
or beyond the1 slope lines. Any deviation in excess of the
specified tolerance may not be backfilled with earth, but shall
be corrected by the placement of additional gunite materials. The
channel shall be clean, damp and free from any rubbish or trash or
free flowing or standing water prior to initiating guniting
operations.

2. Placing of Material - Channel lining shall consist of a mixture
of Portland Cement and sand, mixed dry, passed through a
flexible hose, hydrated at the nozzle and deposited upon a
dampened subgrade by air pressure. The final ditch lining shall
not be less than 3 inches in thickness and shall conform to the
dimensions shown on the plans. The pneumatic pressure at the gage
shall-remain uniform at the following pressures:

a. For hose length up to 100 feet - 45 ps i .
b. Where the length of hose exceeds 100 feet the pressure

shall be increased 5 psi for each additional 50 feet of
hose.

3. Weep Holes - Shall be provided at intervals of 10 feet midway
between contraction joints. The holes shall be backed by a minimum
of 1 cubic foot of concrete aggregate tied in a burlap bag to insure
proper operation of the weep hole. The aggregate shall extend at
least 0.5 foot above the weep hole.

All weep holes shall be 2 inches in diameter and be placed at an
elevation of 1 foot above the flow line of the channel.

4. Curing - Shall be accomplished by the pigmented curing compound
method as specified in Section 40-1.11C of the State
Specifications, except that the manual operation of an unshielded
spray nozzle will be permitted. Surface shall be kept moist or
wet until the curing compound is applied. Curing compound shall not
be applied to surf aces of construction jo in t s .

5. Materials for Gunite Lining:
a. Portland cement shall conform to the requirement of

Section 90-1.02A of the State Specifications.
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b. Sand shall be washed sand and shall be hard, dense
durable, clean and sharp and graded evenly from fine to
coarse within the following limits:

Percentage Passing by Weight

10 0

97-100
70-85
60-73

_.__ _.._ _ 3 6--A1 _
10-20
0-5

Sand shall be free from organic matter and shall contain
not more than 5 percent by weight of deleterious
substances, and shall have a fineness modulus of between
2.70 and 3.30.

c. The materials above shall be mixed in the proportions
of 1 part Portland cement to 4-1/2 parts of sand, by
volume.

J- Concrete Lined Channels - Concrete lined channels shall be
constructed of the materials and in accordance with Section 72-4 of
the State Specifications.

1. Weep Holes - shall be provided at intervals of 10 feet
mid-way between contraction joints. The holes shall be
backed by a minimum of 1 cubic foot of concrete aggregate
tied in a burlap bag to insure proper operation of the
weep hole. The aggregate shall extend at least 0.5 foot
above the weep hole.

2. All weep holes shall be 2 inches in diameter and be
placed at an elevation of 1 foot above the flow line of .the
channel.

K. Grouted Rock Rip Rap Channels - Shall conform to the materials
and methods called for in State Specifications 72-5.01.

Weep Holes - Weep hole pipe consisting of two and one-half (2-
1/2) inch diameter galvanized iron pipe shall be placed
through the grouted rock rip rap along both sides of the
channel approximately one (1) foot above the channel invert.
Spacing of weep holes shall be such as to provide complete

Sieve Size

3/8

No.
No.
No.
No..
No.
No.

//

4
8
16
30
50
100
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drainage of the foundation and filter material and shall not
exceed ten (10) feet.

11-351.1510 MISCELLANEOUS ITEMS

Fencing
1. Chain link fence for drainage channel enclosure shall be

Type CL-6 as specified in Section 80-101 of the State
Specifications, with or without extension arms and barbed
wire as specified.

2. Chain link fence shall be of the materials and
construction as specified in Section 80-4 of the State
Specifications.

3. Drive gates and walk gates will be provided, complete
with master keyed locks and keys, at such locations as
specified by the Engineer for the purpose of maintenance
vehicles and personnel.

4. Attention is called to Section 11-351.1503 of these
Specifications for easement requirements of open
channels. The fence shall be located 6 inches within the
required easement lines and shall provide sufficient room
for maintenance vehicles as set out/ or as specified by the
Engineer.

11-351.1520 The San Luis Obispo Creek Watershed Drainage
Design Manual

The City and County of San Luis Obispo have developed the San
Luis Obispo Creek Watershed Drainage Design Manual to provide
criteria and planning procedures for floodplains, waterways,
channels, and closed conduits in the San Luis Obispo Creek
watershed. This watershed comprises Zone 9 of the San Luis
Obispo County Flood Control and Water Conservation District.

It is recommended that private property owners submitting
applications for grading and building permits within the San
Luis Obispo Creek watershed follow these guidelines and
procedures if they wish to streamline their environmental
permitting processes. The design criteria will be used by the
County in drainage facility design review and the checking of
design and construction of private projects. It is required
that these guidelines and procedures be followed on projects
which/ upon completion, will be managed and maintained by the
County.
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Drainage facility review as used here includes the review of all
drainage and hydraulic structures, and all supporting
engineering calculations. Drainage facilities include but are
not limited to: hydraulic structures, open channels, closed
conduits, pipes and culverts, storm-water management structures,
bank stabilization and bank repair structures, and grade control
and aquatic enhancement structures that may be placed in stream
channels.

Guidelines for stream corridor planting and management, bank
repair -and- stabi-1-iz-a-tion -structures- and — devices7—and -general
erosion control and storm-water management requirements are also
provided in this Manual.

It is critically important that any proposed channel
modification and/or drainage improvement project preserve,
protect, and enhance the waterways within the San Luis Obispo
Creek watershed, including stream-side or riparian vegetation
and aquatic habitat and fisheries. Although specific design
criteria and design procedures are presented, the design
engineer is invited to be as creative as possible in ways that
provide functional, safe and aesthetically pleasing channels or
waterways, which are also compatible with the environment.

Early consultation with the County Public Works and Planning
Departments, and collaboration with stream geomorphologists and
biologists prior to completing engineering designs that
potentially impact creek resources in this watershed is strongly
encouraged.

Alternate methods of analysis and design are subject to the
approval of the County Public Works Director.

A copy of the Design Manual is available for review at the San
Luis Obispo County Public Works Office and at
http : //suntzu. larc . calpoly. edu/slo_creek/Drainage__Design__Manual_
2-03.pdf ~
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SECTION 11-351.1600
SEWERAGE

11-351.1610 DESIGN STANDARDS:

Sanitary sewer lines and appurtenances within County jurisdiction
shall be constructed in accordance with the details shown on plans
and specifications approved by the Engineer, and where such sewer
system is to be operated and/or maintained by any Special District,
the plans and specifications and construction must also be approved by
that Special District.

11-351.1611 DESIGN FLOW:

An average flow of 100 gallons per person per day shall be used for
design purposes, with the peak flow double the average flow. Pipes
shall be sized to handle peak flows with pipe flowing half full.

11-351.1612 GRADIENT:

Sanitary sewer grades should be designed to provide a minimum velocity
of two feet per second when flowing full. The following table
indicates the slopes which will provide that velocity, and these
shall be used as the minimum standard for design. Recognizing that
occasionally it is difficult to maintain these grades, we have also
listed the minimum acceptable slope. These shall be used only
when topographic features preclude standard slopes.

Slope
Recommended

.0050

.0035

.0025

.0020

.0015

.0012
.02

in Feet/Foot
Minimum Acceptable

.0035

.0025

.0015

.0012

.0008

.0006
. 01

Diameter
6"
8"
10"
12"
15"
18"

House Service Line

Sewers larger than 18" diameter shall be designed to the approval of
the Engineer.

Wherever a change in the size of the pipe, or an angle of 2 0 degrees
or greater in alignment occurs, the flowline of the pipe flowing into
the manhole shall be a minimum of 0.17 foot above the flowline of the
pipe flowing from the manhole, or an amount necessary to match the
inside crowns of the pipe, whichever is greater.
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Unless special provisions for erosion protection have been
provided, and approved by the Director of Public Works, design
velocities for sanitary sewers shall not exceed ten (10) feet per-
second. The maximum design discharge shall not exceed the flow at
critical slope and velocity. Sanitary sewers should not be designed
for flow conditions at critical slope and velocity.

11-351.1613 LOCATION AND. ALIGNMENT:

1. LOCATION

All" "sanitary ~~ sewers" ~ designed for" the~ "collec11 on ~ and
transportation of domestic sewage and/or industrial wastes
shall be constructed and installed within rights of way
dedicated for public streets or roads, unless such
construction or installation is determined to be impractical
by the Engineer.

The location of the sanitary sewers installed in any street or
road not having frontage roads shall normally be six feet
southerly or easterly of the centerline of the street.

2 . ALIGNMENT

Sewerage systems shall be designed so as to have a minimum of
curvature both horizontal and vertical.

Whenever possible, sewer lines shall be laid out in a straight
line'between structures. Curved sewer lines will be allowed
under the following conditions:

a. All curve data shall be shown on the plans.

b. Minimum radius of curvature and joint deflections
shall be as recommended by the pipe manufacturer and
approved by the Engineer.

C. All deflections shall be at the pipe joints or by
specialty mitered pipe sections.

The location of the sanitary sewers installed in any street having
frontage roads shall be in the frontage road eight feet from the
top of the curb face. Whenever it is essential that curved
alignment be used, a radius of not less than 200 feet shall be
required, but shall be greater whenever possible. No sanitary
sewer, including house service lines, shall be located within
50 feet of a water well.
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Sewer lines shall be installed in accordance with Standard Drawing
P-4 where possible. See Standard Drawing W-7 for special
construction requirements when sewer lines are to be placed in
close proximity with water l ines.

The location and installation requirements for any sanitary
sewer to be installed in an existing street or road shall be
obtained from the Engineer prior to submission of the plans.

Location of sewer lines in easements shall be kept to a minimum.
Whenever possible, sewers shall be placed in the public roadway.
Where sewer lines are located within easements, the easements shall
conform to the following:

•a. Be granted on the final map, or

b. Be granted to the entity accepting and maintaining the
sewers, or

c. Be dedicated to and accepted by San Luis Obispo
County.

d. The minimum width of any easement for sanitary sewer
purposes shall be ten (10) feet wide; in special cases of
terrain, depth of sewer line, etc. the required easement
width shall be increased. All easements shall include right
of ingress and egress over adjoining property for
maintenance, replacement and operation.

3- SPECIAL CONSTRUCTION IN AREAS OF CONFLICT BETWEEN WATER AND
SEWER LINES '

In the i n t e r e s t of public hea l th and t o minimize the p o s s i b i l i t y of
contamination of the public water supply, the following special
construction requirements shall be met at any time that the
separation between water and sewer lines is less than that
described. These requirements apply to construction of a water main,
sewer main, sewer lateral, or any other type construction causing
the separation to be less than that indicated. All special
construction required herein is to be discussed thoroughly with the
Engineer prior to starting any work and is subject to the
Engineer's approval.

If a sewer main or sewer house lateral crosses above a water main and
is within a critical zone (defined as being 10-foot horizontal
distance on either side of the water main) , the sewer line is to be

38



constructed of or replaced by Class 100 cast iron pipe with
approved mechanical joints. The length to be replaced 'shall be as
necessary to provide cast iron pipe for the sewer main or sewer
lateral which is within the c r i t i ca l zone.

If a sewer main crosses below a water main and is within a critical
zone (defined as being a 4-foot horizontal distance on either side
of the water main and a 3-foot vertical distance below the
water main) , the sewer main is to be constructed of or replaced
by Class 100 cast iron pipe with approved mechanical joints . . The
length to be replaced shall be as necessary to provide cast iron

- - pipe~ for" the sewer -mairi"whichr "is within" the^critxcBLl zone. This
paragraph does not apply to sewer house la te ra l s .

If plastic sewer lines are being used on the project, plastic pipe
may be used in. lieu of the cast iron pipe provided that a full
length (approximately 20 feet) of plastic pipe is centered on
water main at the crossing location. The intent is to locate the
sewer line joints at the maximum distance from the water l ine .

11-351,1614 DEPTH AND SIZE:

1 . DEPTH

The normal design depth of a sanitary sewer system shall be
such as to obtain a cover of 36 inches for the house service
lateral at the property line. Under certain topographic
conditions lesser depths may be allowed by Engineer.

2 . SIZE

The normal minimum sewer main size shall be eight (8) inches
inside diameter. Six (6) inch diameter lines may be used on
certain short lines where no possibility of line extensions
exists, subject to the Engineer's approval.

11-351.1615 MANHOLES:

Normal maximum spacing for manholes shall be 400.feet. Where the
locations of two manholes are determined by intersecting lines,
the distances between intervening manholes shall be approximately
equal. A sewer on a curved alignment with a radius of less than
400 feet shall have manholes spaced at a maximum of 3 00 feet, or
adjusted to fit the individual case.
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The maximum spacing of manholes on trunk sewer lines shall be as
follows:

12" to 24" diameter 500 feet
27" to 36" diameter 600 feet

The spacing of manholes on trunk sewer lines larger than 36 inches
in diameter shall be determined for each individual case.

DROP MANHOLES

Whenever the vertical distance between the inverts of sewer lines
coming into a manhole exceeds thirty (30) inches, a standard drop
manhole shall be constructed.

11-351.1616 FLUSHER BRANCHES:

A flusher branch may be used in lieu of a manhole for any stub
line with a length of 200 feet or less. Any line more than 200
feet in length shall have a manhole at the end. Lateral sewers
installed to a subdivision line for future extension shall have a
flusher branch at the end, if there are any house service lines
attached to it, and if it is not over 200 feet in length. Lines
longer than 2 00 feet shall terminate in a manhole with a stub for
future extension.
11-351.1617 HOUSE SERVICE LINES:

In all new subdivision work, the house service lines from the
sewer to the property line shall be installed at the time the
sewer is constructed. Each house service line shall be referenced
to the plan stationing. Minimum size of-any sanitary lateral or
side sewer to serve individual residences, commercial structures,
etc., shall be nominal four (4) inches inside diameter. Actual size
of laterals larger than four (4) inches shall be determined by
fixture unit requirements as per the current edition of the
Uniform Plumbing Code.

11-351.1618 SEWAGE LIFT STATIONS, FORCE MAINS AND TREATMENT
PLANTS: ~~ ~~" ~~~

All special structures such as treatment plants shall meet all
requirements of the State Regional Water Quality Control Board,
State and County Health Department and the Engineer. Special
structures, such as pump stations, pressure lines and sags, etc.,
shall require special considerations and approval by the Engineer.

Whenever the design of a sanitary sewerage system includes the
necessity of a sewage lift station and a-force main, the following
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data shall be submitted for tentative approval before plans are
submitted:

A. Sewage Lift Station:

Minimum distance from a lift station to any residence shall be
5 0 feet except with advance approval of the Engineer for the
specific case.

No lift station shall be constructed with bypasses which will
bypass any effluent into any stream or water course.

^The design- -computations- f t o

be used, and a plot plan showing the dimensions of the site
and its location with respect to homes or other structures.

An alarm system, which meets the approval of the Engineer,
shall be provided on all sewage lift stations.

B. Force Mains:

The size and type of pipe to be used and a tentative
alignment shall be submitted.

11-351.1619 KIND OF PIPE:

All sanitary sewer lines shall be clay pipe, cast iron pipe, or
approved by the Engineer.

Where sewer grades are designed with a flow line of 2% or more,
Asbestos-Cement Non-Pressure Sewer Pipe (ASTM-Designation-C428-
Latest Revision) may be used.

11-351.1620 MATERIALS: General

All material that is to become a permanent part of any sanitary
sewer or appurtenant structure shall conform to the requirements
for the particular material as set forth in these specifications.
The Contractor shall supply any and all certificates of compliance,
certified test results or shall perform tests as required to
assure the Engineer that the material being incorporated into the
work has met the requirements as specified. Approval of the
Engineer shall be required for use of material not listed in these
standards.
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Pipe and Pipe Joining Material

A. Pipe & Conduits

All pipe or conduits shall be of the size, material and strength as
shown on the plans. All pipe and fittings shall be marked or
stamped with the trade brand name of the manufacturer, and strength
or class of pipe. All pipe shall be designed to withstand all
internal or external loads applied. Supporting strength of
conduits as installed to safely carry imposed gravity loads and
superimposed loads including a suitable factor of safety)
shall be determined by use of the Marston formula.

11-351.1621 CLAY PIPE:

Clay Pipe (CP) and fittings shall be new, first quality pipe and
shall comply with the specifications for Extra Strength Unglazed
Clay Pipe ASTM Designation C700-Latest Revision. Joints for bell
and spigot CP shall . conform to ASTM, Designation.C425.
Installation of CP shall comply with ASTM. Designation C-12. The
only allowable variations from the above recommended practices
will be as definitely specified in other sections of these
standards or by written approval of the Engineer.

11-351.1622 CAST IRON PIPE:

a. All cast iron pipe and fittings for main sewers shall be at
least Class 2 water main pipe and conform to AWWA
Standards. Joints shall be approved type mechanical
joints. No lead joints will be allowed without the approval
of the Engineer.

b. Cast iron pipe and fittings for laterals within the public
right of way shall be new first quality and conform to ASTM
Designation A 74, Cast Iron Soil Pipe and Fittings.

11-351.1623 ASBESTOS-CEMENT PIPE:

Generally Asbestos Cement Pipe will not be allowed for construction
of gravity sewer lines. Asbestos Cement Pipe may be used for
gravity sewers only after the Engineer has given written approval.
Asbestos Cement Pipe and fittings shall conform to ASTM C 644 and
ASTM C 428 NonPressure. Asbestos cement pressure pipe shall
conform to ASTM Designation C 296. Rubber rings used for joining
asbestos-cement pipe couplings shall be as recommended by the
manufacturer and conform to ASTM Designation D 1869.
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Pipe Lengths

1. Lateral sewers - Maximum length, for lateral sewers within
public right-of-way shall not be greater than six and one-half
(6-1/2) feet or as approved by the Engineer.

2. Maximum length of asbestos-cement pipe which is rigidly
connected to a structure shall not be over six and one-half (6-
1/2) feet or a half-length.

11-351.1624 POLYVINYL CHLORIDE (PVC) PIPE:

P.V.C. pipe may only be used for gravity sewers under the following
conditions:

1. The Consultant makes a written request to the Engineer to
allow P.V.C. pipe, together with any design data the Engineer
might require.

2. The Engineer gives written approval to the Consultant.

3. The Engineer will require that the P.V.C. pipe meet at
least ASTM Standard D 3034/SDR 35.

4. Deflection tests shall be required as prescribed by the
Engineer.

11-351.1625 FORCE MAIN PIPE:

Pipe used in the construction of force mains shall be either cast
iron or asbestos cement. However, the Engineer may approve P.V.C.
for installation under low head conditions where the surge forces
are minimal.

11-351.1626 CASTINGS:

All castings for manhole rings and covers, flushing branch frames,
and covers, or other purposes, shall be cast iron meeting the
requirements of Specifications ASTM Designation A48, Class 25.
The quality shall be such that a blow from a hammer will produce
an' indentation on a rectangular edge of the castings, without
flaking the metal. Before leaving the foundry, all castings shall
be thoroughly cleaned.
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11-351.163 0 INSTALLATION OF SEWERS:

11-351.1631 LINES AND GRADES:

All lines and grades will be given by the Consultant and the
Engineer shall be informed twenty-four hours in advance of the
times and places at which work is to be done in order that lines and
grades may be inspected and necessary measurements made with a
minimum of inconvenience and delay. All stakes and marks once given
shall be fully protected and preserved. Flow line elevations shall
be established at all changes in grade and at 50 foot intervals.

11-351.1632 TRENCH WIDTHS:

The maximum width of trench measured at the top of pipe shall be
governed in all cases by the size of the pipe to be installed
therein.

The following table showing relationship between pipe size and width
of trench shall be strictly adhered to and any deviation there from
must first be approved in writing by the Engineer.

Width of Trench
Twenty (2 0) inches
Twenty-four (24) inches
Twenty-four (24) inches
Twenty-seven (2 7) inches
Twenty-nine (29) inches
Thirty-three (33) inches
Thirty-eight (3 8) inches
Forty-two (42) inches
Forty-six (4 6) inches

Nominal Size of Pipe
Four (4) inch
Six (6) inch
Eight (8) inch
Ten (10) inch
Twelve (12) inch
Fifteen (15) inch
Eighteen (18) inch
Twenty-one (21) inch
Twenty-four (24) inch

For pipe larger than 24 inches in diameter, the trench width shall not
exceed the outside diameter of the pipe plus 16 inches. The sides
of the trench shall be as nearly vertical as possible in the material
through which it is passing. If the width of the trench at the
ground surface becomes excessive, the Engineer may require solid
sheeting and bracing.

11-351.1633 EXCAVATION FOR SEWERS:

Unless otherwise specified, the excavation for sewer pipe shall be
an open trench, excavated to three inches below the outside
diameter of the bell. This undercutting shall be refilled with
suitable bedding material as specified in the section on pipe
bedding, thoroughly compacted into place. Where the trench is in
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granular or sandy material, the pipe may be bedded in the native
material in lieu of importing bedding material providing it
complies with the specification for bedding material. The Engineer
shall determine the suitability of the native material. When the
trench is in an existing paved area, the pavement shall be sawed or
scored and broken ahead of the trenching operations. The proper
tools and equipment shall be used in marking and breaking so that
the pavement will be cut accurately on neat and parallel lines at
the width required for the trench, except that when in the opinion
of the Engineer the remaining paving has been damaged. An
additional 12 inches shall be cut from each side to the approval
of" the" Engineer~"When The" ̂ x l l s i r i ^ ^ — i r shall
be sawed to a neat line six inches wider on each side than the
trench width. Whenever the bottom of the trench is soft, yielding,
or unsuitable as a foundation for the pipe, sufficient crushed
rock or coarse, clean gravel shall be rammed into the soft
material until, in the opinion of the Engineer, a suitable
condition is achieved. If such treatment does not provide a
proper foundation, the unsuitable material shall be removed to a
depth determined by the Engineer, that when replaced with
bedding material, it will provide a stable foundation.

When water is encountered, the trench shall be kept de-watered
until the laying and jointing of the pipe, and placing of the
bedding material has been completed, inspected, and approved.
The Contractor shall place not less than six inches of 2-1/2"
maximum size rock below the required bedding material, or otherwise
de-water the trench in a manner which has received prior approval
of the Engineer. Ground water pumped from the trench shall be
disposed of in such a manner as will not cause or be a menace to
the public. The manner employed to dispose of water pumped from
an excavation shall be subject to the approval of the Engineer.

11-351.1634 BRACING AND SHORING:

As required by the "Trench Construction Safety Orders" of the
California State Industrial Accident Commission, sufficient
bracing and shoring shall be installed in trenches to insure the
safety of workmen, and to protect and facilitate the work. Where
practicable all such bracing and shoring shall be removed from the
trench as the backfilling proceeds.

11-351.1635 TUNNELING:

Tunneling shall not be permitted unless approved by the Engineer.
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11-3 51.163 6 LAYING SEWER PIPE:

The pipe shall be laid in conformity to the prescribed line and
grade, and each pipe length checked to the grade lines. Three
consecutive points shown on the same rate of slope shall be used
in common, in order to detect any variation from a straight
grade. In case any such discrepancy exists, the work shall be
stopped and the discrepancy immediately reported to the Engineer.
In addition, a string line shall be used in the bottom of the
trench to insure proper alignment and grade.

Pipe shall be laid continuously upgrade with the bell of the pipe
for-ward. Each length of pipe shall be laid on a firm bed and
shall have a true bearing for the entire length. No wedging or
blocking up of the pipe will be permitted.

Both bell and spigot shall be clean before the joint is made, and
care shall be taken that nothing but the joint-making material
enters the joints.

When for any reason, pipe laying is discontinued for an hour or
more, the open end of each line shall be closed with a close-fitting
stopper.

The Contractor's attention is called to the required use of
short lengths of sewer pipe to provide curves, flexibility, and
prevent cracking or shearing failures. The use of short lengths
of pipe is particularly required but not necessarily limited to
these locations: (1) inlets and outlets to all manholes; and (2)
vertical and horizontal curvilinear sewers.

11-351.1637 PIPE TO BE PLACED BY BORING OR JACKING:

The work contemplated under this heading consists of placing cast
iron pipe or other pipe of approved material, usually in a
conductor pipe, under a paved roadway, street, or railroad to a true
line and grade as shown on the plans, by means of boring or
jacking operations. The equipment and method of operation shall
be approved by the Engineer before proceeding, with the work.

The excavation for the boring operation shall be kept to a minimum,
but shall be of sufficient dimensions to satisfactorily complete
the work. If so required, bracing and shoring shall be provided to
adequately protect the workmen and the roadway or railroad.

The conductor pipe shall be placed closely behind and in conjunction
with the boring operation. The bored hole shall be not more than
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two inches in diameter larger than the conductor pipe. Guide rails
shall be accurately set to line and grade so as to achieve close
adherence to the line and grade shown on the plans.

The pipe to be placed inside the conductor pipe shall have non-
rigid joints and shall be installed by the use of suitable centering
devices. A one sack cement grout shall then be pumped into the
conductor pipe to completely fill the annular space around the
pipe for its full length.

11-351.163 8 TRENCH BACKFILL:

A. Bedding material, approved by the Engineer and meeting
the minimum standards listed below, shall be deposited
and compacted to 90% relative compaction in the trench
uniformly on both sides of the pipe for the full width
of the trench and to a depth of 6 inches over the top
of the pipe.

Sand Equivalent 2 0

Sieve Size Percentage-Passing Sieve
1" 100

No.4 80-100
No. 200 0-15

The sand equivalent of 20 shall also be required outside of the
roadway prism.

B. The balance of the backfill shall contain no rock,
stones or boulders in excess of 4 inches in its greatest
dimension, and shall be free from all deleterious
matter. It shall be compacted to a relative compaction of
85% to within 5 feet of the finish grade and not less
than 90% for the remainder of the trench, except that
the top 1.0' shall be brought to 95% compaction.
Ponding or puddling will be permitted only at the
express permission of the Engineer. The backfill under
and around any and all pipes shall be thoroughly
consolidated before any additional material is placed.

C. Compaction methods must be carried out so no damage or
displacement of the pipe results.

D. Any trenches improperly backfilled, or where settlement
occurs, shall be reopened to the depth required for proper
compaction, then refilled and compacted, with the surface
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restored to the required grade and compacted and
smoothed off.

E. All waste material-shall be disposed of outside of the
County right of way or as approved by the Engineer.

11-351.163 9 TRENCH JETTING:

If this method of placing trench backfill is permitted by the
Engineer, backfill material shall be water soaked with suitable pipe
jets approved by the Engineer, but in no case shall the pipe jet be
less than one and one-half inches in diameter.

The pipe jet shall be sent to the bottom of the backfill layer and
raised slowly in order to thoroughly saturate the material and
cause it to slump to its maximum compaction.

Proceeding upgrade, jet points shall be staggered from side to
side of the ditch at intervals not to exceed six feet or as
necessary to insure that the backfill takes all possible subsidence.
All "bridges" in the backfill material shall be completely broken
down during the jetting process. No jetting operations will be
allowed that will, in the opinion of the Engineer, jeopardize in any
manner the stability of the sewer line in the trench.

Jetting operations done any time except during regular working hours
shall have prior approval of the Engineer.

11-351.1640 MANHOLES:

Manholes shall be watertight structures constructed by placing
precast concrete sections on a poured concrete base. Poured:-in
place manholes shall not be used unless specifically called for in
the Special Provisions."

A. Temporary covers of 3/8" steel plate of sufficient
size to adequately cover the opening shall be placed on
the cone until the pavement is completed. Suitable
locating ribs shall be welded to the underside of the
cover to hold it in place during the grading and paving
operations.

B. When adjusting an existing manhole to grade and the
total depth of the throat from the top of the frame to
the bottom of the throat exceeds 24 inches, the upper
portion of the manhole shall be removed to the first
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full-size manhole section. The upper portion shall then be
reconstructed as outlined above.

C. Manholes shall be tested for water tight integrity
either jointly with testing of sewer line or as
separate units, in accordance with Section 11-351.1643
B, Testing Sewer Lines. The allowable leakage for one
manhole shall not exceed one (1) gallon during a 2-hour
test period.

11-351,1641 HOUSE SERVICE LATERAL:

House service laterals shall be constructed as shown on the Standard
Drawings.

If it becomes necessary to locate a house service lateral less than
100 feet from a well, it shall be constructed of cast iron pipe.

Whenever house service laterals are to be installed as part of the
contract for the construction of the lateral sewer, the use of
wye or tee saddles will not be permitted.

That portion of any house service lateral to be placed under an
existing curb and gutter and/or sidewalk shall be done by tunneling.
Cutting of the existing curb and gutter and/or sidewalk will not be
permitted.

All house service laterals shall be considered as part of the lateral
sewers for the purpose of the hydrostatic test as set forth in
Paragraph 11-351.1643.

The location of house service laterals shall be permanently indicated
by embedding the letter "S" in the curb directly above the line.
In new subdivisions when the house service laterals are installed
before the curb is constructed, it shall be the sewer contractor's
responsibility to place the »S" in the curb after it is poured.
When house service laterals are constructed in existing easements
or streets where curbing does not exist, a 2" x 2" x 3 6"
construction grade .redwood stake shall be driven in the ground to
within 2" of the surface directly above the service line at the
property line and an "S" stamped in the top. Every house service
lateral shall be so marked before final acceptance will-be given
of any job.
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11-351.1642 CONNECTION TO EXISTING MANHOLES:

Connections to existing manholes shall be made by carefully breaking
an opening in the wall of the manhole, inserting the end of the pipe
through the opening flush with the inside wall, and packing the
opening around the pipe with a stiff mix of cement mortar, thoroughly
compacted to form a watertight connection. The mortar shall be
trowelled smooth and flush with the interior surface of the manhole.
Channelizing of the flow through the manhole shall conform to the
details shown on the Standard Drawings for new manholes.

The Contractor shall notify the Engineer 24 hours in advance before
any connection is made to existing structures. He shall schedule
his work so that interruption of flow is held to a minimum.

11-351.1643 TESTING OF SEWER LINES:

Prior to final approval, all sewer lines shall be tested for leakage
by standard hydrostatic or low pressure air test.

A. AIR TEST PROCEDURE

Each section of sanitary sewer between two successive
manholes shall be tested by plugging all pipe outlets with
suitable test plugs. Air shall be slowly added until the
internal pressure is raised to 4.0 pounds per square inch gauge
(psig). The compressor used to add air to the pipe shall have a
blow-off valve set at 5 psig to assure that at no time the
internal pressure in the pipe exceeds 5 psig. The internal
pressure of 4 psig shall be maintained for at least two
minutes to allow the air temperature to stabilize after
which the air supply shall be disconnected and the pressure
allowed to decrease to 3.5 psig. The time in minutes that is
required for the internal air pressure to drop from 3.5 psig
to 2.5 psig shall be measured and the results compared with
the values tabulated below.

Pipe Diameter
Inches

8
10
12
15
18
21

Test Time in
Minutes

4
5
6
7
9

10

Minimum Distance
Between Manholes

Feet

34 0
2 60
230
170
150
120
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24 11 110
27 13 100
30 14 90
33 16 80
36 17 70
39 18 60
42 19 50

The above tabulated values shall be used for the respective diameter
pipes except where the distance between successive man-holes is less
than the above tabulated values; or the pipe diameter is less than 8

the test time:

T = .000183 d2' L '

T = test time in minutes
d = inside diameter of pipe in inches
L = distance between successive manholes in feet

If the pressure drop from 3.5 psig to 2.5 psig occurs in less time
than the above tabulated or calculated values, the pipe shall be
repaired and, if necessary, replaced and relaid at the Contractor's
expense until the joints and pipe shall hold satisfactorily under
this test. The Contractor shall furnish all labor, air test
equipment, and all other materials for making the required air test
at his own expense. After the sewer lines have been properly
backfilled to a depth where additional backfilling will not disturb
the position of the pipe, all or any sections that the Engineer may
select may be tested. In no case shall the required minimum backfill
be less than four feet above the top of the pipe before subjecting the
line to the test. The Contractor shall supply all equipment, labor,
material and perform all tests as required prior to final approval.

B. HYDROSTATIC TEST PROCEDURE:

A section of sewer line shall be prepared for testing by
plugging the upper side of the downstream manhole and all
openings in the upstream manhole except the downstream opening.
Where grades are slight, two or more sections between manholes
may be tested at once. Where grades are steep, and excessive
test heads would result by testing from one manhole to another,
test tees the full size of the main shall be installed at
intermediate points so the maximum head on any section under
test will not exceed 12 feet.
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The section of sewer line prepared as above shall be tested by
filling with water to an elevation five feet above the top of
pipe at the upstream end of the test section, or five feet above
the existing ground water elevation, whichever is greater. The
water should be introduced into the test section four hours in
advance of the official test period to allow the pipe and joint
material to become saturated. The pipe shall then be refilled to
the original water level.

At the beginning of the test, the elevation of the water in
the upper manhole shall be carefully measured from a point
on the manhole rim. After a period of four hours, or less,
with the approval of the Engineer, the water elevation
shall be measured from the same point on the manhole rim
and the loss of water during the test period calculated. If
this calculation is difficult, enough water shall be measured
into the upper manhole to restore the water to the level
existing at the beginning of the test, and the amount added
taken as the total leakage.

Should an initial test show excess leakage in a section of
line, it is permissible to draw the water off and test the
manholes that contained water. This test shall be made by
plugging all the openings in the manholes and filling with
water to the same elevation as existed during the test. The
leakage from the manhole may be deducted from the total leakage
of the test section in arriving at the test leakage. After the
testing is complete, the manhole shall be waterproofed by
grouting. Other approved water-proofing methods may be used
if satisfactory to the Engineer.

The allowable-leakage in the test section shall not exceed
500 gallons per mile, per 24 hours, per inch diameter of pipe
tested at the five-foot test head.

If it is necessary or desirable to increase the test head
above five feet, the allowable leakage will be increased at
the rate of 80 gallons for each foot of increase in head.

Test sections showing leakage in excess of that allowed
shall be repaired or reconstructed as necessary to reduce
the leakage to that specified above, and the line retested,
after a minimum period of 24 hours during which no
additional water shall be introduced into the line.
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C. FORCE MAINS

Each section of pipe to be tested shall be slowly filled
with water and all air expelled from the pipe. After the pipe
has been filled, it shall be allowed to set for a period of
not less than 24 hours.

The pipe shall then be refilled to the original water level
and subjected to a pressure of not less than 100 pounds per
square inch or the service pressure plus 50 pounds, whichever
is greater, for a period of two hours. All exposed joints,

"•"• bends-,—angies-—aiid—frttrings— shall-be—close±y--examined—during
the test. Any part of the line which proves to be defective
shall be replaced and the line retested.

The maximum allowable leakage shall not exceed 100 gallons per
24 hours per mile of pipe per inch of nominal diameter.

11-351.1644 CLEANING:

Prior to the acceptance of any sewer line by the County the
Contractor shall clean all lines with a Wayne-type sewer cleaning
ball under hydrostatic pressure. Any stoppage, dirt or foreign
matter shall be removed from the lines. All cleaning and testing
of sewer lines shall take place after all construction work is
completed, up to but not including the final paving. The system
will be inspected after final paving is completed and any damage to
the system during final paving and cleanup will be corrected before
approval.

11-351.1645 PLACEMENT OF ROAD SURFACES AND REPLACEMENT:

Paving replacement shall not proceed until the full requirements of
Paragraphs 11-351.1630 through 11-351.1644 - have been met to the
satisfaction of the Engineer, but in no less than ten days after
backfill has been completed.

A. The replacement of roadway structural section over all cuts
in existing bituminous pavement shall be made in the following
manner:

Minor and Collector Roads: Six (6) inches of aggregate base
and two (2) inches of Type B asphalt concrete.

Arterial Roads: Twelve (12) inches of aggregate-base and
three (3) inches of Type B asphalt concrete.
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Alternate structural sections may be proposed for approval by
the Director of Public Works providing the design is
performed by a licensed Civil Engineer and is done in
accordance with good engineering practice.

Until the permanent pavement is placed, the material at the
surface of the trench shall be maintained at all times at a
grade level with the street, suitable for the safe passage of
traffic. When ready for repairing, the upper portion of the
trench shall be excavated to a depth sufficient for
installation of the required structural section. Aggregate
base shall be placed, compacted and graded. Edges of the
existing asphalt concrete shall be trimmed to provide a neat
and straight vertical joint. The joint face shall then be
cleaned and tacked with asphaltic emulsion: Type B asphalt
concrete shall be placed in accordance with Section 3 9 of
the Standard Specifications.

B. Where Portland cement pavement is removed, the compacted
backfill shall be made to within twelve (12) inches of the
original surface, and six (6) inches of aggregate base added
having a relative compaction of 90 percent. The pavement
shall be six (6) inches of Class "B" concrete (containing
four sacks of cement per cubic yard). The finished surface
of the concrete shall be given a finish treatment with a
wood float and then broomed to cause a slight groove in the-
surface at right angles to the direction of traffic. The
pavement shall not be opened to traffic until seven days
after the concrete was placed.

C. Where the sewer trench follows the edge of pavement or is
placed in an existing shoulder, the top six (6) inches of the
backfill shall consist of thoroughly compacted aggregate base.

Shoulders having a greater depth of base material than six
inches shall be replaced with a thickness at least equal to that
removed, and the approval of the Engineer as to the exact
type of replacement in such cases is required.

The finished replacement shall be rolled and finished to
make the best possible connection to the existing pavement or
shoulder and then liquid asphalt SC-250 shall be applied at the
rate of one-half gallon per square yard.

D. Any exceptions to the above will be indicated on the plans,
except that replacements of heavier pavements shall be of a
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thickness at least equal to that removed, with the approval of
the Engineer.

E. The replacement of all pavement and shoulder surfaces as
designated above shall be in conformance with SECTION 11-
351.1400, STREETS, of these "Improvement Standards and
Specifications11 as to materials and methods of construction.

11-351.1646 TEMPORARY PAVEMENT:

In any case where a trench is cut across•a main thoroughfare, or if
rioted on the drawings", a Cetrporary~~asptTarET~ pTan^^^
surface shall be placed immediately after backfill has been
completed, and removed just prior to placing the permanent surfacing
material.

11-351.1647 CLEAN UP:

During the progress of the work, the Contractor shall keep the
entire job site in a clean and orderly condition. Excess or
unsuitable backfill material, broken pipe, or other waste material
shall be removed from the job site. Spillage resulting from
hauling operations along or across existing streets or roads
shall be re-moved immediately by the Contractor. All gutters and
roadside ditches shall be kept clean and free from obstructions.
Any deviation from this practice shall have prior approval from
the Engineer.

Before final acceptance of the work, the Contractor shall
carefully clean up the work and premises, remove all temporary
structures built by or for him, remove all surplus construction
materials and rubbish of all kinds from the grounds which he has
occupied and leave them in a neat condition.
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SECTION 11-351.1700
WATER SUPPLY

11-351.1710 WATER SUPPLY: GENERAL

A. Water mains connecting existing publicly regulated water
distribution systems shall be installed to serve each lot in
subdivisions containing lots of one acre or less. Any agency
serving water for human consumption or for domestic uses shall
hold a permit as provided by the Health and Safety Code of the
State of California and shall comply with all applicable laws and
regulations of the State of California and the County Department of
Public Health. Installation of water mains and all appurtenances
thereto will be installed to grades, location, design and sizes
approved by the Engineer for the public or private water and fire
agencies, the governing bodies thereof and the Engineer as
hereinbefore defined.

B. When connection to an existing publicly regulated water
system is not available, the subdivider shall provide water service
by the establishment of a public water agency, or of a private
water company which is subject to the regulations of the State
Public Utilities Commission except as provided elsewhere for
subdivisions containing lots of one acre or more.

11-351.1711 QUANTITY OF WATER:

The quantity of water delivered to the distribution system from all
sources must be sufficient to supply adequately, dependably and
safely the total requirements of all customers (including fire
hydrants) under maximum consumption. The distribution system must
be capable of adequately delivering this water supply to all the
customers. Storage facilities must be provided to care for the
minimum sanitary and fire fighting requirements^ during breakdowns
and repair of wells and pumps. Storage may also be required to
store water during off peak demand periods for use during peak
demand periods. Formulas are presented below as a guide in
determining the adequacy of proposed water systems in meeting the
above requirements.

A.' Formulas

1. Average Demand: To meet customer demand for water in
residential and commercial areas, water supply sources
must be capable of producing a minimum of 400 gallons per
day per lot served.
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Industrial and agricultural area requirements are
determined for the industries and agriculture involved
and added to the residential and commercial demands.
Average demand rate shall be increased to equal peak
demand rate times the specified period over which peak
demand is used. Average Demand (Gal. per day = + 400L
+ DI. Where L equals number of residential and
commercial lots served by the system (excluding
industrial areas).

Where I = Industrial or agricultural areas in acres
_s_errvê ___ky ttre~"systemr:

D = Demand in gallons per day per acre for the
industrial or agricultural areas served by
the system.

Peak Hourly Demand: To meet customer and fire
protection demand the combination of well pump
capacity, well capacity, firm surface water supply and
system storage capacity together with an adequate
distribution system must be capable of delivering 5
gallons per minute per customer for metered systems (9
gallons per minute for flat rate systems) plus fire
flow requirements dependent on the type of development
in the area. The customer requirement to be modified by
a factor of (f) varying from 2.00 to 0.33, dependent on
the number of services in the system. The system must
be capable of delivering this flow for from 2 to 4 hours
'depending on the number of services in the system.
Pipeline size can also be computed from the formula
below by using factors for the portion of the system
served by the pipeline whose size is to be determined.

In doing this, the required fire flow must always be
capable of being taken from any one hydrant in the system.
Under certain conditions the engineer of the Fire District
having jurisdiction may require a larger minimum size of
pipeline in certain locations.

Peak hourly demand (gallons per minute) = Ncf + F + X +. Y.
Systems must be able to serve this rate for a minimum
of 2 hours when N is less than 100; for 3 hours when N
is from 100 to 250; and for 4 hours when N is greater
than 2 50.

a. Where N = Number of residential and commercial
services in system.
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b. c = 5 gallons per minute for metered service and
9 gallons per minute for flat rate service.

c. f = 2.00 for systems with 5 services or less
1.33 for systems with 25 services
1.00 for systems with 40 services
0.75 for systems with 80 services
0.50 for systems with 200 services
0.33 for systems with 500 services

Intermediate values may be interpolated from a table.

d. F = Fire Requirements

Residential Areas - Flow from any one hydrant with
residual gauge pressure not less than 15 pounds per
square inch shall be as stated below.

F = 2 50 gallons per minute for building density of 1
or less per acre.

33 0 gallons per minute for building density of 2
per acre.

420 gallons per minute for building density of 3
per "acre.

500 gallons per minute for building density of 4
or more per acre.

Intermediate values may be interpolated from the
above.

No separate fire flow requirement shall be imposed in
subdivisions having lots averaging more than one acre in
size.

Commercial Areas - The minimum flow from any one hydrant
with residual gauge pressure of not less than 15 pounds
per square inch shall be 1,000 gallons per minute.

Industrial Areas - Flow and pressure as required by Fire
Department or District for industry involved. In
determining peak flow required by the system, use
highest value of F required in system. IN determining
pipe size, try the fire flow F, from each hydrant in
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the system, one at a time, together with peak domestic
flow.

Use value of F for type of district each hydrant is in.

e. X = Peak agricultural demand on system in gallons
per minute.

f. Y = Peak industrial demand on system in gallons
per minute.

"3". Storager Tcr meet" minimum sanitary—demands ~~ "and the
necessary quantity of water for fire protection during
periods of pump breakdown, there must be the following
minimum quantities of water stored per acre served.
However, in no case shall the storage for any new
subdivision be less than 30,00 0 gallons. The storage
requirement may be increased due to the inability of
the source to produce water at the peak demand rate.

REQUIRED STORAGE CAPACITY IN
LOT SIZE IN ACRES GALLONS PER ACRE SERVED
Less than % 1, 000

1 800
2 650
3 500
4 350
5 200

The above requirements are not applicable in subdivision
with lots of one acre or larger where the water supply
may be from wells or some other source on individual lots.

4. Required Residential Supply: In addition to meeting
the above requirements the system must also meet the
following requirements in approving all water systems
for adequate source and storage capacities:

a. The peak hourly residential flow or the sum of
the minimum fire flow plus one-half (1/2) of the
peak hourly residential flow, whichever is greater,
shall be maintained for the period of time of 2
hours when N is less than 100; for 3 hours when N
is from 100 to 250 and for 4 hours when N is
greater than 250. With the most critical well or
pump inoperative, a minimum of 2/3 of the above
flow shall be maintained for the time specified.
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This requirement may be met by drawing from both
well pumping and storage.

b. The minimum residential flow shall be equal to
one-half (1/2) of the peak hourly residential flow
and shall be maintained for a period of three
days. This requirement may be met from a combined
source of the wells and storage.

c. The average daily residential flow for the
maximum month shall be equal to one-third (1/3) of
the peak hourly residential flow and shall be
maintained continuously from the well pumping
only.

d. If the original source of the water is not from a
well then requirements will be developed by the
Director of Public Works on an individual project
basis. It is the intent that the supply of water
and fire protection provided be equivalent to that
noted above when the original source is from a
well; this may require a larger storage facility.

5. Number of Customers:

a. Residential Areas:

Each single family home or lot will be counted as
one (1) customer. Each dwelling unit of an
apartment, duplex or triplex building will be
counted as one-half (1/2) customer.

b. Commercial and Industrial Areas:

Each acre (including storage and parking area) will
be counted as a minimum five.(5) customers.

c. Parks and Landscaped Areas:

Each acre of land will be counted as two (2)
customers, except where specific design indicates
otherwise.

d. Mobile Home Subdivision:

Each trailer or trailer space will be counted as
three-quarters (3/4) customer.
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11-351.1712 REGULATIONS RELATING TO CROSS CONNECTIONS:

Reference is also made to Title 17, Chapter V, Sections 7583-7622
inclusive of the California Administrative Code, regulating the
construction of cross connections between drinking water systems
and other sources of water. All construction shall be in strict
compliance with said regulations.

In the interest of public health and to minimize the possibility
of contamination of the public water supply, the following
spec raF^cons trucrioif ""Te^iYen^Trt"s~sKaTI~^5e~~meC at anyr~Time~ that
the separation between water and sewer lines is less than that
described. These requirements apply-to construction of a water
main, sewer main, sewer lateral, or any other type construction
causing the separation to be less than that indicated: All
special construction required herein is to be discussed thoroughly
with the Engineer prior to starting any work and is subject to the
Engineer's approval.

If a sewer main or sewer house lateral crosses above a water main
and is within a critical zone (defined as being 10-foot horizontal
distance on either side of the water main), the sewer line is to be
constructed of or replaced by Class 100 cast iron pipe with approved
mechanical joints. The length to be replaced shall be as necessary
to provide cast iron pipe for the sewer main or sewer lateral which
is within the critical zone.

If a sewer main crosses below a water main and is within a
critical zone (defined as being a 4-foot horizontal distance on
either side of the water main and a 3-foot vertical distance
below the water main) , the sewer main is to be constructed of or
replaced by Class 100 cast iron pipe with approved mechanical
joints. The length to be replaced shall be as necessary to
provide cast iron pipe for the sewer main which is within the
critical zone. This paragraph does not apply to sewer house
laterals.

If plastic sewer lines are being-used on the project, plastic
pipe may be used in lieu of the cast iron pipe provided that a
full length (approximately 20 feet) of plastic pipe is centered
on water main at the crossing location. The intent is to locate
the sewer line joints at the maximum distance from the water
line.
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11-351.1713 DISTRIBUTION SYSTEM:

The distribution system, wherever possible, shall be in grid form so
that pressures throughout the system tend to become equalized under
varying rates and locations of drafts.

A. Layout of Mains - In general, the minimum size pipe shall
be not less than six inches inside diameter. The installation of
four inch mains should be limited to cul-de-sacs or courts serving
less than seven (7) service connections, or as indicated under
dual mains, below.

All dead end mains shall be provided with a standard blow-off or
other acceptable means of flushing. Dual mains (one pipeline on
each side of the street) shall be installed in streets which carry
heavy concentrations of traffic, or the rights of way of which are
84 feet or more in width (if required by the Engineer) . In those
streets classified for dual mains, the minimum size shall be six
inches on each side in residential areas, except that one of them
may be four inches in diameter where the distance between inter-
secting lines is not greater than 600 feet. In commercial
districts the sizes shall be not less than one eight-inch and one
six-inch. The distribution system shall be grid-ironed with
eight-inch or larger cross-connecting mains at intervals of
approximately 1,300 feet, with intermediate six-inch lines as
required., Larger mains shall be provided to serve multiple housing,
commercial or industrial areas as determined by an engineering
evaluation of the anticipated demand.

B. The distribution system shall be equipped with a sufficient
number of valves so that no single shut down will result in
shutting down a transmission main, or necessitate the removal from
service of a length of pipe greater than 500 feet in high value
districts or greater than 800 feet in other sections, and in no
case should be so located that any section of main can be shut
down without going to more than three locations to close valves.
The location of valves should be uniform with respect to street
lines insofar as practical.

C. Fire hydrants shall be placed at streefintersections
whenever possible, and should be located to minimize the hazard of
damage by traffic. They shall have a maximum normal-spacing of 500
feet in residential areas and 3 00 feet in commercial areas,
measured along the street frontage or as otherwise specified by
the local fire protection agency. For subdivisions having lots
greater than one acre, fire hydrants shall be placed1 at intervals
not to exceed 1,000 feet.
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The minimum size main serving a fire hydrant shall be not less
than six inches in diameter. The pipeline connecting the hydrant
and the main shall be six-inch, with a gate valve installed near
the main as shown on the Standard Drawings.

D. Service lines from the water main to the property line
shall normally be installed at the time the main is constructed
to avoid frequent cutting of the street. Single and double service
lines shall be 3/4 inch and one (1) inch, respectively, in inside
diameter.

E. Concrete anchors or thrust blocks shall be provided at all
bends of 5 degrees or more at the end of plugged mains, behind tees
and fire hydrants, and behind crosses which are valved in such a
manner that they can be used as tees.

F. Water distribution systems shall be designed to maintain
normal operating pressures of not less than 25 psig at the
service connection, except that during periods of hourly maximum
demand as defined in Section 11-351.1711 the pressure may be not
less than 2 0 psig and that during periods of hourly minimum
demand the pressure may not be more than 150 psig. (Computations
shall be submitted to demonstrate that these maximum and minimum
pressures will be met.) Variations in pressures under normal
operations shall not exceed 5.0% when measured approximately
three inches from the ends of the pipe. Water mains minimum
nominal diameter shall be four inches.

11-351.1720 MATERIALS OF CONSTRUCTION

11-351.1721 PIPE:

Pipe used in the construction of water distribution systems
shall be either asbestos-cement, cast iron, or cement mortar
lined and coated welded steel pipe and shall meet the standards
of the A.W.W.A. where applicable. The use of steel pipe shall be
limited to those areas where an engineering evaluation indicates
that galvanic (or soil) corrosion is not a problem, or provision
is made for suitable cathodic protection. The Engineer may specify
which types shall be used in any instance.

The supplier shall furnish a certificate, stating that all pipe,
valves, fittings, protective coatings and all other materials
comply with the specifications in this manual.
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A. Asbestos-cement pipe shall be not less than Class 150, and
shall conform to and meet the requirements of A.W.W.A. Specification
C400.

B. Cast iron-pipe shall be not less than Class 150, caulked,
bell and spigot, mechanical joint pipe, or of a bell and spigot
type which employs a single gasket to effect the push-on joint
seal, and shall conform to and meet the requirements of A.W.W.A.
Specification C106 or C108. Mechanical joints and the push-on
joints shall fulfill the requirements of A.W.W.A. Specifications
Clll. All cast iron pipe shall have a cement mortar lining
conforming in all respects with A.W.W.A. Specification C105.
Packing material for caulked bell and spigot joints shall be
approved by the Engineer prior to any use of the pipe.

C. Steel pipe shall conform to and meet the requirements of
A.W.W.A. Specifications C201 or C202, with cement mortar lining and
coating in accordance with A.W.W.A. Specifications C205. The method
used for coupling the ends of the pipe, whether mechanically couple
welded, bell-and-spigot ends with rubber gasket or any other type,
shall be approved by the Engineer prior to any use of the pipe.

11-351.1722 FITTINGS:

Bends, elbows, tees, crosses, and special fittings shall meet the
following requirements:

A. Fittings for asbestos-cement pipe shall be cast iron, and
shall, conform to and meet requirements of A.W.W.A. Specification
C110. The fittings shall have rubber gasket push-on joints
conforming to A.W.W.A. Specification Clll.

B. Fittings for cast iron pipe shall be cast iron, and shall
conform to and meet the requirements of A.W.W.A. Specification C110.

C. Fittings for steel pipe shall be factory fabricated from
steel pipe and shall conform to designs as specified in A.W.W.A.
Specification C208. The fittings shall be mortar lined in
accordance with A.W.W.A. Specification C104. Cast iron fittings
meeting the requirements of Paragraph B (above) may be used in
lieu of the fabricated steel fittings.

11-351.1723 VALVES AND VALVE BOXES:

Valves shall open in counter-clockwise direction and shall meet the
requirements of A.W.W.A. Specifications C500 for gate valves and
A.W.W.A. Specifications C504 for butterfly valves. Valve boxes
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shall be as shown on Standard Drawing No. W-l. The cover shall be
marked "WATER", and shall have a loose fit in the box.

The butterfly valve standard is not intended to cover valves for
installation where service conditions exceed the shutoff pressures
and line velocities-stated in Table L of A.W.W.A. C504 .

11-351,1724 FIRE HYDRANTS:

Fire hydrants shall be wet or dry barrel type, 30-inch bury, and
meeting the requirements of A.W.W.A. Specifications C502 and C503
and shall ~als3o meet tfhef" "requTrements~"s^t TorEFT By fHe~ Fire
District in which the improvement is located or by the Engineer in
the absence of a Fire District. In single family residential
areas, fire hydrants shall have not less than two (2) two and one-
half inch (2-1/2") outlets with National Standard fire thread. In
business, industrial, institutional, school and multiple family
dwelling areas, fire hydrants shall have two, two and one half
(2W) inch outlets with National Standard fire thread and one four
inch (4") suction outlet with California Standard fire thread.

11-351.1725 AIR AND VACUUM RELEASE VALVES:

Air and vacuum release valves shall be installed in the water
system at all points where it is indicated that air pockets may
form. The design shall be such as-to insure the release of air
automatically from the water main. These valves may also insure the
entrance of air into the water main when the pressure inside the
line is below atmospheric pressure. All valves shall be designed
for a minimum of 150 PSI operating pressure. The inlet to each
valve shall be provided with a gate valve or corporation stop to
provide a positive closure between the main pipeline and the air and
vacuum release valve, and the air and vacuum release vent outlet
shall be installed above ground in such manner as to preclude back-
flow.

11-351.1726 CHECK VALVES:

All check valves shall seat readily and completely to assure
water tightness. The face of the closure element and valve seat
shall be bronze, composition, or other non-corrodible material
which will seat tightly under all prevailing conditions of field
use.

Slow-closing check valves shall be used where excessive
pressures or water hammer may occur, and the static operating
pressure is within 20% of the pressure class or rating of the
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p ipe . All check valves, 4-inch and la rger in s i z e , for use of
d i s t r i b u t i o n mains, shal l be designed for a minimum of 175 PSI
working pressure.

11-351.1727 FLUSHQUTS (BLOWOFFS):

All flushouts (blowoffs) shall be a minimum out le t size of 2" and
sha l l be designed for a minimum operating pressure of 150 PSI.
Flushout or fire hydrant shall be ins ta l led at the terminus of a l l
dead-end water mains or n o n - c i r c u l a t i n g flow water mains.

11-351.1728 WATER SERVICE CONNECTIONS:

A. Materials - The following materials are acceptable for 3/4"
and 1" service connections:

1. Copper tubing, ASTM B-88-58, Type R.

2. Polyvinyl Chloride, Schedule 40, ASTM D-1785-68.

3. Polyethylene tubing, ASTM D-2239-67 P.E. 3306 - Type
II - Grade 3 (Flarable) .

4. Galvanized Iron Pipe - in accordance with the
applicable sections of s teel pipe specification
A.W.W.A. C2 02.

B. The following materials are acceptable for 1-1/2 inch and
larger service connections:

1. All of the materials l i s ted above for 3/4" and 1"
services.

2. Copper Pipe shall be seamless copper conforming to
"ASTM B-42-58" .

3. Brass Pipe - All brass pipe for use in water service
connections shall be seamless red brass conforming to
"ASTM B-43-58" .

4. Asbestos-Cement Pipe - All asbestos-cement water pipe
for use in water service connections shall comply with
Section 11-351.1721.

C. Sizes - Single service connection shall be not less than 3/4
inside diameter; and for double service shall be 1-inch minimum
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inside diameter. (Note that Polyethylene tubing is normally,
specified in outside diameter.)

D. On asbestos-cement pipe mains, service connections shall be
made on extra-heavy couplings, or a tapping saddle shall
otherwise be required.

E. Corporation Stops - All corporation stops, if used, shall be
bronze, round, with inlet for either corporation stop (C.S.)
thread for asbestos-cement or cast-iron pipe, or iron pipe
standard (I.P.S.) thread for steel pipe, and outlet for the
type of service pipe"iTseci. " ~

F. Meter Stops

All 3/4 inch and 1 inch (curb) meter stops shall be bronze, with
inlet for the type of service pipe used, and outlet for the type
of service pipe or meter coupling used.

For 1-1/2 inch and 2 inch service, bronze curb stop valve,
straight ground key curb stop, or bronze gate valve (Minimum of
200 PS I rated working pressure) may be used. Inlet and outlet
shall be appropriate for the type of service pipe or meter
flange used. All valves shall be factory hydro-tested to 3 00 PSI
or air-tested to 100 PSI under water.

G. Bronze Gate Valves

All 1-1/2 inch through 3 inch gate valves shall be all bronze
and comply with A.W.W.A. C500.

H. Standard Service Clamps

All service clamps and straps shall be in accordance with
A.W.W.A. Standards and the pipe manufacturer's recommendations.

I. Repair Service Clamp

Where no service clamp is required, and the corporation stop
does not seal properly, a repair service clamp shall be used.
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11-351.1730 CONSTRUCTION METHODS

11-351.1731 DEPTH:

Water mains shall be installed at a depth which will provide a
minimum cover of 36 inches over the top of the pipe measured from the
finished grade.

11-351.1732 EXCAVATION:

The minimum trench width shall be the nominal diameter of the pipe
plus twelve (12) inches, but in any case shall be ample to permit the
proper installation of the pipe and appurtenances. All of the
requirements as set forth in "Excavation for Sewers" and "Bracing and
Shoring," shall apply to excavation for water mains. Upon approval by
the Engineer, tunneling for short distances under other utilities,
sidewalks, etc., will be permitted.

Excavated material shall be piled in such a manner that it will not
endanger the work and will offer minimum obstruction to traffic. Open
trenches and waste piles shall be adequately barricaded and lighted.

All safety orders, rules, or recommendations of the Occupational
Safety and Health Administration (OSHA) and the Division of
Industrial Safety of the Department of Industrial Relations of the
State of California applicable to this work shall be obeyed and
enforced.

11-351.1733 LAYING PIPE:

Each section of pipe and each fitting shall be thoroughly cleaned
before it is installed. All pipe, fittings, valves, etc., shall be
carefully lowered into the trench by suitable tools or equipment, in
such manner as to prevent damage to the pipe, lining, coating,
fitting, or other appurtenances. Under no circumstances shall pipe
or accessories be dropped into the trench.

The pipe shall be laid true to line, with no visible change in
alignment at any joint, unless curved alignment is shown on the
plans.

When curved alignment is shown on the plans the maximum deflection
at any joint shall not exceed the manufacturer's recommendation
for the type of pipe and joint being used.

Thrust blocks of Class "B" concrete shall be cast in place at all
bends of 5 degrees or more at the end of plugged mains, behind each
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tee or each cross which is valved in such a manner that it can act
as a tee, and at the back of fire hydrants. The thrust block shall
extend from the fitting to undisturbed soil# shall be kept clear of
the joints, and shall be of such bearing area as to assure adequate
resistance to the force to be encountered. In lieu of the above,
movement may be prevented by the use of pipe collars and rods.

Whenever pipe laying is discontinued for short periods, or when
work is stopped at the end of the day, the open ends of all mains
shall be closed with water-tight plugs or bulkheads. The plug or
bulkhead shall not be removed unless or until the trench is dry.

Gate valves shall be set plumb, supported on a concrete base or a
2 inch by 8 inch by 12 inch redwood block, and properly fitted to
the adjacent sections of main. A valve box shall be installed over
each valve.

Fire hydrants shall stand plumb, with the steamer nozzle, if any,
facing the street and in accordance with Standard Drawing W-l.

A. Asbestos-Cement Pipe - Asbestos-cement pipe joints shall be
made only with the couplings and rubber rings furnished with the
pipe, and aligned in the trench in accordance with the manufacturer's
instruction manual. After assembly, the ends of the pipe within
the coupling shall be separated a minimum of 1/4 inch to allow
for expansion and contraction. The final location of the rubber
rings within each coupling shall be checked with a gauge.

Where necessary for inserting valves or fittings, the pipe shall be
neatly and squarely cut to length. Joints between asbestos-cement
pipe and cast-iron fittings shall be made either by means of an
adapter, or as outlined for joints in cast iron pipe (follows) .

B. Cast Iron Pipe - Before lowering into the trench, each section
of cast iron pipe shall be rung with a light hammer and examined
for defects. Any defective, damaged, or unsound pipe shall be
rejected. Each section of cast iron pipe shall be lowered into
the trench by means of approved slings, and the pipeline
assembled piece by piece. Where necessary to properly locate
valves and fittings, the pipe shall be neatly and squarely cut to
length. After the pipe or fitting has been lowered into the
trench, all foreign matter shall be completely brushed from the
bell and spigot end before assembly.
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11-351.1734 INSTALLATION OF SERVICE LINES:

The water main shall be tapped at the service locations shown on
the approved plans, and a service line extended to the property
line. One house service line may be constructed to serve two
single family dwelling lots, in which case, the service line shall
be located at the common lot line. Each service line shall be
equipped with a corporation stop at the main and curb stop at the
property line. The service line may be either laid in open cut or
placed by boring or jacking. If installed by the open cut method,
the trench shall be completely backfilled with sand.

The water service line shall be considered as a part of the main for
the purpose of the hydrostatic test as specified below.

11-351.1735 TRENCH BACKFILL:

All the requirements for backfilling of sewer-line trenches set
forth in Section 11-351.1638 shall apply to backfill of water main
trenches.

11-351.1736 TESTING OF WATER MAINS:

Backfill and compaction shall be completed prior to the final 2-
hour test. Each section of the pipe to be tested shall be slowly
filled with water, and all air shall be expelled from the pipe.
The release of the air can be accomplished by opening hydrants and
service line cocks at the high points of the system and the
blowoffs at all dead ends. The valve controlling the admission of
water into the section of pipe to be tested should be opened wide
before shutting the hydrants or blowoffs. After the system has
been filled with water and all air expelled, all the valves con-
trolling the section to be tested shall be closed, and the line
be allowed to set for a period of not less than 24 hours.

The pipe shall then be refilled, if necessary, and subjected to a
pressure of not less than 200 PSI or 50 PSI over the pipe class
being installed, whichever is greater, for a period of two hours.

Any cracked or defective pipe, fittings, valves or hydrants
discovered during the test shall be removed and replaced with sound
material, and the test repeated until the system is proved
satisfactory.
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The allowable leakage in the test section shall not exceed 100
gallons per mile per 24 hours per inch diameter of pipe tested.
The test water shall be left in the mains until back-filling
operations are completed.

11-351.173 7 FLUSHING AND DISINFECTING:

After the pressure test, the system should be thoroughly flushed out
and disinfected in accordance with A.W.W.A. Standard C601 latest
revision and/or the requirements of the County Health Department.

11=3S1 —175«—REPtftCBMENT-^OF ~ROAD ̂SURFACE S~: —

Paving replacement shall not proceed until the full requirements of
Sections 11-351.1731 through 11-351.1737 have been met to the
satisfaction of the Engineer, but in no case less than ten days
after backfilling has been completed.

All of the requirements of Section 11-351.1645 shall apply to the
replacement of road surfaces over water main trenches.

11-351.1739 CONNECTION TO EXISTING MAINS:

The engineer of the Water Service Agency shall be given not less than
24 hours notice before any connection is to be made to any existing
main, and all necessary Encroachment Permits, Rights of Entry, etc.,
shall first be obtained. In general, shutdowns in residential areas
shall be made at times when there will be the least interference
with the preparation of meals. Connections shall be made only
after complete and satisfactory preparation for such work has been
made, in order that the shut-down may be as short as possible.

11-351.1740 STORAGE FACILITIES:

A. Design

All steel tanks, standpipes, reservoirs and elevated tanks
for water storage shall comply with "A.W.W.A. D100" and also
meet all foundation and seismic requirements of the Building
Code. Where limited service life is satisfactory for a
particular situation the Engineer may approve steel tanks
meeting the standards of the American Petroleum Institute
(A.P.I.).
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B. Repairing and Painting

All inspection, repairing, painting and repainting of steel
tanks, standpipes, reservoirs, and elevated tanks for water
storage shall comply with "A.W.W.A. D102".

11-351.1741 VERTICAL TURBINE PUMPS:

All vertical turbine pumps shall comply with "A.W.W.A. E101".

11-351.1742 TEMPORARY PAVEMENT:

In any case where a trench is cut across a main thoroughfare, or if
noted on the drawings, a temporary asphalt plant-mix-cutback surface
shall be placed immediately after backfill has been completed, and
removed just prior to placing the permanent surfacing material.

11-351.1743 CLEAN UP:

During the progress of the work, the Contractor shall keep the entire
job site in a clean and orderly condition. Excess or unsuitable
backfill material, broken pipe, or other waste material shall be
removed from the job site. Spillage resulting from hauling
operations along or across existing streets or roads shall be
removed immediately by the Contractor. All gutters and roadside
ditches shall be kept clean and free from obstructions. Any
deviation from this practice shall have prior approval from the
Engineer.

Before final acceptance of the work, the Contractor shall carefully
clean up the work and premises, remove all temporary structures
built by or for him, remove all surplus construction materials and
rubbish of all kinds from the grounds which he has occupied and
leave them in a neat condition.

SECTION 11-351.1800
UTILITIES

11-351.1801 GENERAL STATEMENT:

In accordance with Section 21.28.040 of the San Luis Obispo County
Code, subdivision improvement plans shall include electrical,
telephone, and gas and Cable T.V. (where applicable).

The utility plans shall show the following information as a
minimum:
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A. Show all utilities in detail on the typical street
sections. Include trench-dimensions, depth, number of lines, and
description of lines (line material, size, etc.).

B. Show complete utility layout. Include line location, road
crossings, junction boxes, manholes, service connections or stub-
outs, etc.

C. The typical section should be in accordance with County
Standard Drawing P-4.

The intent of these requirements is that sufficient utility
detail be shown to permit the Engineer to locate all utilities
when maintenance to the roads and other utilities in the public
right-of-way or easements becomes necessary.

V:\ADM_SERV\STORED\standardimprovementspecsWOdrawings .doc .lnd.tt
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or near maximum grades and minimum curve radii in order that the cut and
fill be reduced to a practical and visually acceptable height.

COUNTY OF SAN LUIS OBlSPO
£N6iM£E*t*€ DE PAXTMEMT

DESIGN CRITERIA
RURAL ROADS

Specification Ref.

Dromrnf Mo

A-3(a)
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R evistons Approvals
3cC Qdhrs l .«A p pr 9**4OtM triptimm By ~Cm***r Emf/nm+rDmtm

JMLK* ;&£/;& ~$FJf£-*•* tr Qfvty Cm- £°e
T7

CRITERIA
Design Speed

Flat
Boiling
Mountainous

Curve Radius (rain.)
Flat
Rolling
Mountainous

^d>Under 500 ADT 500-1500 ADT<e>1500-5000

25
25
20

35
35
30

600
600
400

6
9

13

45
40
35

1100
8 0 0<a
600<£

4
6
8

250
250
125

Grade (Max)
Flat
Rolling
Mountainous

Right of Way <c

7
12
15

50 60 60

a 500 with superelevation (see Drawing A-7)

b 400 with superelevation (see Drawing A-7)

c Right of Way shall be the minimum shown plus any additional right of way
that is necessary to contain slopes, drainage, Bike Lanes, and Turn Lanes

d ADT is based upon a 20 year projection

e ADT's in excess of 5000 will require a design to the requirements of the
Engineer

f The structural section will be based on a traffic index determined by
the Engineer.

Flat roadways are those sections of roadway in which there are little or no
topographic restraints on vertical and horizontal sight distance and
which could be constructed with minor cuts and fills.

Rolling roadways are those sections of roadway in which there are
topographic restrainst to vertical and horizontal sight distance which
require some moderate cuts and fill.

Mountainous roadways are those sections of roadway which require maximum
or near maximum grades and minimum curve radii in order that the cut and
fill be reduced to a practical and visually acceptable height.

Specification Rmf. COUNTY OF SAN LUIS OBlSPO

DESIGN CRITERIA
URBAN ROADS
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c-^-^vDot* H Co«//f/jr Emgfn**r ?¥&*ApprmvtdDtscriptl+M 77/ 9* jjjx
wrJ&hRttomm*n4*1 by Deputy C: Eng.

0ESI6H SPEED
I1P.H.

23
3 0
4 0
9O
S5

eo

TO

SIGHT DISTANCE
FIET

160
, 2 0 0

275
3S0
4 2 5
525
6 0 0

7 5 0

L • C«irv« Itngth - Ft
A-Al9«br«lc fr«4« rflff«r«»c«-%
S • Slf lit 41ato»c*.-Ft
V*0««iV« f R ^ 4 - M ^ . H . for "S"

l« 17 19 20

I ALGEBRAIC DIFFERENCE IN GRADES-PER CENT

COUNTY OF SAN LUIS OBtSPO
£M6IN££*IN6 D£PAXTM£MT

STOPPING SIGHT DISTANCE
ON SAG VERTICAL CURVES

5c*/# :
Specification Ref. NONE

Drowiaf No.

A-4
br« F.A. \D**»:AP*.ISr7



A pprovo/sRevisions
^ c*~ <&-<&*County E*gfn**rApprmvmi Dot*09*cripti+*

MUILR9comi\*n4*1 tr D*p<*y C: Eng. £>/7/¥&Ut*Ctt~>n

Height of objed - 0 .50 ft.
Height of eye - 3.75 ft.

DESIGN SPEED
UPJi.

25
30
40

SO
53
6O
65

70

SKSHT DISTANCE
FEET

160

273

3 3 0

42S
32S
COO
7 3 0

L»Oirv« l^gtH-Fl

V«0«i9i «p -4 -m» i i for"3

WHEN S<LWHEN S>L
AS2

1398
1398 L=L=2S-

BOO HOO 1600 1000 2OOO200 400 WO 800 DOO
20

19
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• i • > • * * i i • • * * • > ' » '• ' * * ' ' ' ' ' • » * * ' * * . ^ I L . * ' w w « « » L^jr\jn icnn MQft S
'0 2 0 0 " 400 "COO "BOO WOO BOO HOP )«00 »O0 2DO0

LENGTH OF VERTICAL CURVE - FEET |

COUNTY OF SAN LUIS OBlSPO \
ENGIKEERIN6 D£PA*T»EtlT

STOPPING SIGHT DISTANCE
ON CREST VERTICAL CURVES

Specification Ref. NONE
Dro~tng No.

A-5
r*wnx F.A. \D*f'kP*mm7



Revisions A p prove is ^^

Description JZL Apprvrm* Dot* County Entftyr &-<%-«+

TE/TIRmcomm^nd^d by Deputy Ca Ena.

^r*7

tkistlnm- 3-SIGHT DISTANCE IN FEET
A-RADIUS OF 1 INSIOC LANE IN FEET
•-DISTANCE FROM 1 INSIDE LANE IN FEET
V-DESIGN SPEED FOR S I N M.P.H.

N«i«M t4 9f 3.79 fMt . . .H«*ht o# o6^ef-O.9OfMl

MM* at M « l tf •**r—ttmm

formula applies only When
S is equal to or less than
length qfcurVe.

DESIGN SPEED
M.P.H.
23
30
4O
30

sa
60
63
70

SIGHT DISTANCE §
FEET •
.60 I
2OO I
273 •
330 1
423 1323 1
600 m

I DESIGN SPEED

200 4 0 0 •OO • 0 0 1000

I SIGHT DISTANCE - FEET

ScwM:Specification Rtt COUMTT OF SAM LUIS OBISFO

STOPPING SIGHT DISTANCE
ON HORIZONTAL CURVES

NONE
Dmw/mi Mo.

A-6
Grown: f*̂F.A. 'MAR.1977
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SUPERELEVATION RATE - FOOT PER FOOT

Br&l** LJMt .ndicarts standard
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ttaos •» ">• proo«r suo«r«i«vation

for indicated cwrv* rodiwt.

MINIMUM LENGTH FOR SUPERELEVATION
RUNOFF FOR 2-LANE PAVEMENTS

Suptrtitvaiion
Rott

Foot per foot
.02
.04
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L-Len^th of runoff in feet for
desiqnspeed, MPH, of'•
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Scam-.Specification Ret COUNTY OF SAM i^UiS 0BISPO
ENGINEERING DEPARTMENT

COMFORTABLE SPEED ON
HORIZONTAL CURVES

NONE
Drawing No.
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Specification Ref.

Drawing Mo.
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He vis ions Approve is

^ £ jDiscr iptlon By Approved Data County En gin ear *-*-ng\G±
Recommended by

&k£u /*U^ ~W7;Deputy Co. Enginttr 73*

p
w

URBAJ1

•4O'

SUBURBAN
TO'

30'

RURAL

50' 1 R/W

PROPERTY LINE

COUNTY OF SAN LUIS OB/SPd
ENGINEERING DEPARTMENT

Specification R§t Scot:'

r»2o'
Drawing No.
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MjLU<y-4LZD* script ion By Approved Director of PvbHc WorksDot e *r~cz
Engmttring f Road Div n. j.Xjr.

AdfOMu'&M. 5 196?

P, • CBHTEZ. FOK CUBS £ s/W AAC0
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Specif/cat/on R*f. Scale:COUNTY Of SAM LUIS OBISPO
ENGINEERING DEPARTHEUT NOME

Drawing No.
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ApprovalsRevisions
>*-**-'Director of Public Works £By Appro* 9 d DateDe script ion

Engineering f Road ut -4'/O-^J>
+7.

BASS -LJNB

A D • TAPER LSSIGTH

A B * B C * C D » V 3 A D

AB1 4 CO1 AE2 PAOABOUC CURVE3.

NOTE.S :
L SPEHD - CWAWC5E L-ANiHS CECj'D.

F^R LHFT TUSN MOVEMENTS
WMSN DESIGN HOUEJLY VCLUUH
« 25 VEHICLES OR MORE.

2. STOOAGS -U5NC3TT-I SHAU. BE
PPlOVrPKO OKI THE BASIS OF
£5 FE5T P e a VBMICL.B.
MIMI/AUM -STORA6E • 5O .

TABL-E BELOW aiVBS OPP5STS FRtfM A BA3H-LiWe
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Specification R*l K1OME

Drawing No.
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£^cCounty • EngineerDescription -2z22§Arr™*+4 Oat*
Rec&rvvondeJ b?

£ui£^, /JCL+s ygVDeputy C& Brtgi

-9t-

CTW

-r- L

ETw
8'

U l « or M6HT IS PROM A PONT 3' n«Mt OH DRIVCWAY <t
1« K POINT 3' Hlblt OH PDMJMAT ^_.

M.RH.
50
4 0
50
GO

L
200'
ZT5'

450'
5001

NOTE- USE ZTA7.E STANDARDS FOR INTERSECTING
ROADS. -

COUNTY OF SAN LUI3 OBISPO
ENaiNgEniNt DEPARTMENT

MINIMUM SIGhT DISTANCE
DRIVEWAYS

.Sea/*.*
NO SCALE

Specification R tf.
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Revisions ^ Approvals
Approved | Oat* I Director of Public Works jf^^/^ttl*^ r^T *f-D9scripi ion By

L/X-JT-Gl Engineering f Rood Div 'n.fr&Q h»QMCTRiC * KioTt To DtSlAl&C HZr&̂. />/:>/. ^Cfiartgex/ jams spez-h Jb adc/txJjsohs MM AdCL-yxsirfc ww

T"te -*#•- -Si

f i l l
«5 a

Drircweys shmft i# comm+ructed in oce.orsjm
ancM with Stmmdmrd Speaficatiots asj Prmw-
infs of th* County of S*n Luis OHsfc.

A Rtsidtntiai Drive**/ i* one that cerrts
e dwelling or Jw citings usmti by two (2)
families or test. AM other driveways are
commercial.

PHvemay width sha/I te the net width of
opening, exdmsive of side slopes.

The mmxsmtm width of JZesiWeMtia/ Qrire-
ways sA*/f b* ZO feet

The maximum width of Commercial Drire-
ways sha// be 35 feat.
Where ihc curb is not exi*+-
//if fa o/d subdivisions ,,the curb loc-

ation and grade must ba desig/ieat by.,
the S/np/rra&r/rTg Da/xirtmcstJ

As a condition of iss*m**e of a*y drire-
vtay permit, ail *ba*doned driveway area j
3-i Hi* smme frontage shaft be nmored \
*nc! r*j curbing and sidtwmlk property \

x
I

•M Driveway

I? HPj ,<^
Driveway

in all cssms drivmways on abutting
pare ml* shall ba separated by a min.
of 2' of full hmtqh-r curb or bmrm bmiweti
them as shown bale*/. This requirement
maybe waived in commercial areas.

STReer
Specification Ret Scat* :couarr or SAM LUIS oe/sro

ENGINEERING DEPARTMENT #0A/£

Drawing No.

DRIVEWAY LOCATION B-l
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ApprovalsRevisions,
*2L*£L.County EngineerVmMCrlmtlmm By Approved Oaf

Ricommmndtd br

ciAo /tit/iuu ths/rtDeputy Co. Enfim9*r

NOTE: For connection to
on existing county rood f

thickness and type of
bom9drain€^m corrfroJ,
and eur-RxJntj will b*
%pmcifi+J i f 4h£
encroachment psrmii

ftOTE-' Driveways shall
be 6* b+km Edsa of

fhvetnenr1 of rtxxJ crl 20'
'from <£ o-f road or &* from
Eels* of Pavement. DRtfEWAY^

APPRtWZtl%,h*'cJi ever /« gr&crtisr.

17% 9ti*Tti**um di-PferencA
in abrade trt hi*$* poirtr

TYPICAL SECTION
NO SCALE

20'to £
DRIVEWAY

^ APPROACH-
2*2H.

DEPTH of VALLEY^}
GUTTER VARIABLE-^

VALLFY GUTTER DETAIL
NO SCALE

COUNTY OF SAN LUIS OBISPO
ENGINEERING DEPARTMENT

Sta/§:

AS SHOWN
Spedfremtion Ret

APPROACHDRIVEWAY Drmwimg No.

B-2(ROADWAYS WITHOUT BERMS OR CURBS)
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U ! •• m y " . -n-- U- « -

J-

a v*" ^s^ .<AI i s: ltf-20

>* —.——-—>•.-* •

-5OJAUS1!
^'•eto^.^:; >•, -'-̂ gs^-> —

<r?1
$|'l>iVC(C|!^OC^ ,

ka^sBssata^i

' • : ' " - . . - • • • " • T . JNSW pRJVgWAY /€R3=^H

^{y?r /Nq 13S£O__-T

j(~..i,̂ u»O^v.̂ - ^•^^J^V.'^-^jr^tS.-^^^-.C'.t^^^O^^^^iiuWSKKh

PIAK VIEW

i-Sga"-"1"

I UP ££. DOWM
6&CXIDH VISW

Er£-2
• C J T A ^ O O A I Z O E3—2. DCJ-*«

J^Ua*



. . Mew cet\fe\^Y

^-x-

. *— i *^—. •̂l«• / 5 « e f l "^
i^R^sCH-^ " •hSW P3V£WAY /fPR^sC;^c^<=p j%^Mer>tr (jt^O

•.ex^HN^ gb^c?"

'U M ^!^^^»c »̂ - w* v . ' / ^ - >^%._^-^^ j<-^. »w -^ v - > • > . . X •<-"*• •-•---•-%•-:--*• rf--* . _•**•' •1ds--A '.•":•-."-*'* * .•• -• . >'**-* C^N., - » > - > w •^v"*>>":*'V- •^-•-.

COLv^r - CMF; MIKI i<&w4>

£UM6

I
• . • • \•ex«4T/Nq. R3AD -

2."A^.
4J6<!OreA-&.

te,1 FROM , .

_.. ....CetsfT^UMBy...

4ecriONTYiaw

V ^ H LUIS 0&15FD COOHTY-Q1Gl«eEK(HG :CEF?CTMENT -
1 CHCKOACHMEHT rEKM^SrAHC^^P Cte^lHd

' . K7

••^irrkW^W^-**^'



Ttaz. )fefeK C H U Y - QP MOT |*$£Ug

Ffe^fegrrLiNg-^

l & W L N " . -J'

n
^—W&6STAI NflM^-WMX.4^2K-

oTwe2ccM^neucric»N IKJPlAKYlEW_

^s»Jree.uiNfe
MNS

, - *
\<& M1MIMOM - a

».
Jni—

^gcnoNview

NlcTE'- "file CEsN-̂ zLiiMe. C ^ T U S
eyi^Tuo^ {Z^aM7u»A-r AMP
TUS TOP ,£=F-rue tasTMUiioq
ujAu- M i>sn- e e TU<£

77i LV

6AVauiS0BlSR) COUNTY QIGiHEEKIHG DaWTMENT B-2,-4
HiUAica tea CJUWL w/^reocraeai



r~^j %• MO?T tse tJie fAM^g gLevAi ioM

ft

\ .

up-'2K-cpe

/
X3Wt46>U^Pg4-(5» CL«.AS.

CM fgfM4Tg PBPFfegTT

nzzi

6/\H LOIS O&lSft) COUNTY EHGIHEEKIMC CEFAKTMENT
E.NCKOACHMEHT PEKMtr'5TAH0W?D PRft^lHd B-2.-5

(4tLL-=ice LDT'NOSTeacrurEa.



Revisions Approvals
Description By Approved Date By Dote

T7W, 9-/5-9<iCounty Engineer

Recommended by Deputy Co. Enq. JM« I-IZW

RESIDENTIAL COMMERCIAL AND INDUSTRIAL DRIVEWAYS

1. All residential, commercial, and industrial driveways not qualifying as High Volume driveways shall
be designed as shown in. B—3 SHT. 2 of 2.
2. x = 3 feet except for curb heights over 8 inches where 1:4 slopes shall be used on curb slope.
3. w = Driveway width. Residential: 10 feet min. and 20 feet max. Commercial and Industrial: \2
feet min. and 35 feet max.
4. The sidewalk cross slope shall not exceed VS per foot (2%). However if local conditions create
an unreasonable hardship, as determined by the ADA coordinator, the cross slope shall be increased
to a maximum of1/2

U per foot (4%) for distances not to exceed 20 feet
5. Sidewalk and ramp thickness at driveway shall be 6".
6. Structural backfill shall be 6m(Section 19-306 of the State Standard Specifications)
7. The slope of the ramp is a straight grade from the top of the back of ramp to the top of the
lip at the gutter.
8. The grade differential between the slope of the driveway and the cross slope of the roadway
shall not exceed 15%.
9. Minimum sidewalk width for clear passage shall be 48". Where physical barriers (i.e. utility poles),
natural barriers, or other existing conditions create an unreasonable hardship, as determined by the
ADA Coordinator, the clear width may be reduced to 36'\
10. Expansion joints and dowels shall be installed where indicated in B-3 SHT 2 of 2. Refer to
B—5 for details on expansion joints and dowels.
11. Curing shall be by the Pigmented Curing Compound Method according to the provisions of
section 90—7 of the State Standard Specification. Curing compound shall be the white pigment
type.
12. Retaining curbs and acquisition of construction easement may be necessary.
13. The County Engineer may grant exceptions to these standards on an individual basis. The ADA
Coordinator shall review all exceptions for recommendation to the County Engineer.

pecification Ref. COUNTY OF SAN LUIS OBISPO
ENGINEERING DEPARTMENT

RESIDENTIAL, COMMERCIAL,
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Revisions Approvals
Description By DateAD proved By Datea£ W.Infrc^*! e>\Ac»w- ck*«&t>d 4VDW A'jojp uf">l#fkA T County Engineer mmRecommended by Deputy Co. Enq.

RAMP-VARIES 4' M1N.
SIDEWALK1" UP

STRUCTURAL BACKFILL

SECTION
CROSS SLOPE 2% MAX > 20'
CROSS SLOPE 4% MAX < 20'

R/W
^EXPANSION JOINT

& DOWELS
^^r-EXPANSION

/ JOINT &
4'MIN.

SIDEWALK
BACK OF RAMP 4'MIN.A DOWELS

INTEGRAL
SIDEWALK

6' MIN.

^.WEAKENED PLANE JOINTS VARIES
(PLANTING AREA)

\ m

VIPLAN CURB & GUTTER-SIDEWALK
DRIVEWAY WIDTH. W

— ••-'•I

ELEVATION -GUTTER GRADE
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Revisions Approvals
Description By Approved Dote By Date

TP/vCounty Engineer 7-/S-P/
<j-£-<tfRecommended by Deputy Co. Enq. M,

CURB RAMPS

7. New sidewalks or paths shall have a curb ramp or a sloped area wherever they intersect streets
roads, or highways.
2. All curb ramps for new construction shall conform to the latest revision of Caltrans' Standard
Plan A88. (English version attached)
3. All notes on Standard Plan A88 not revised below are applicable.
* Note 6: Flush transitions from ramps to walks, gutters, or streets are strongly recommended.
However, a 1/2 inch lip beveled at a 45-degree angle is permitted, but requires review by the ADA
Coordinator.
* Note 8: Grooving along the top and sides of the ramp should be placed on the level surface of
the sidewalk.
* Note 9: Curb ramp slopes should be constructed between 6.67% and 8.33% to avoid installing
truncated domes. Curb ramp slopes less than 6.67% require review by the ADA Coordinator.
* Note 10: All ramp surfaces shall have a medium—broom finish.
4. Curing shall be by the Pigmented Curing Compound Method according to the provisions of section
90—7 of the State Standard Specification. Curing compound shall be the white pigment type.
5. The County Engineer may grant exceptions to these standards on an individual basis. The ADA
Coordinator shall review all exceptions for recommendation to the County Engineer.

pecification Ret COUNTY OF SAN LUIS OBISPO
ENGINEERING DEPARTMENT

CURB RAMPS

Scale:
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Drawing No.
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Revisions Approvals
Description By Approved Date By Date

County Engineer 2-/S-9B
Recommended by Deputy Co. Eng. 3-<-£A

-RAMP DOWN AS REQ'D.

^
< ^

SPECIFICATION FOR LOCATION OF DRIVEWAYS:

1. THE HIGH VOLUME DRIVEWAY STANDARD SHALL BE USED AT ENTRANCES TO COMMERCIAL. RESIDENTIAL, OR
INDUSTRIAL DRIVEWAYS THAT EXCEED 200 VEHICLES PER PM PEAK HOUR AND EXIT ONTO AN ARTERIAL ROAD
THE COUNTY ENGINEERING DEPT. RESERVES THE RIGHT TO REQUIRE THE USE OF A HIGH VOLUME DRIVEWAY
IN OTHER LOCATIONS BASED ON EXTENUATING CONDITIONS, (e.g. a high: percentage of trucks)
2. 'W=27' MINIMUM TO 45' MAXIMUM WIDTH
3. THE SAME PARCEL SHALL HAVE 24 FT. MINIMUM OF FULL HEIGHT CURB BETWEEN DRIVEWAYS.
4. ALL PLANNED DRIVEWAY OPENINGS SHALL BE SUBMITTED TO THE COUNTY ENGINEERING DEPARTMENT FOR
REVIEW AND APPROVAL THE NUMBER OF DRIVEWAY OPENINGS SHALL BE NO MORE THAN ARE NEEDED TO
ADEQUATELY SERVE THE PARCEL
5. THE COUNTY ENGINEER MAY GRANT EXCEPTIONS TO THESE STANDARDS ON AN INDIVIDUAL BASIS. THE
ADA. COORDINATOR SHALL REVIEW ALL EXCEPTIONS FOR RECOMMENDATION TO THE COUNTY ENGINEER.

Specification Ref. COUNTY OF SAN LUIS OBISPO
ENGINEERING DEPARTMENT

HIGH VOLUME DRIVEWAY

Scale:
NONE

Drawing No.

B-8
SHT. 1 OF 3Drawn: 8/99 | By: PR



Revisions Approvals
Description By DateApproved By Date

2S ?J*-*fCounty Engineer

Recommended by Deputy Co. Enq. J^jT^/i^/ J^^

€W/2 W/2

0" C.F. 0* C.F.

CW-S/7E IMPROVEMENTS AS REQUIRED

0" C.F:

^ WEAKENED PLANE JOINT kJ

03

\ . . . w /6 M C.F. •6" C.F.
CURB & GUTTER

PCC SIDEWALK
€

\ 2XUAX ^~-rr*r

^ - S " PCC OR ^C >\S REQ'D.

6^6' No. 6 Mesh

SEC B 5
GENERAL NOTES: \ — —
1. DIMENSIONS 'W & 'R* AND PARKWAY WIDTH SHALL BE SHOWN ON PLANS.
2. 7?' EQUALS PARKWAY WIDTH BUT SHALL NOT BE LESS THAN 10 FEET.
3. SLOPE 'S\ ON-SITE SHALL VARY DEPENDING ON EXISTING CONDITIONS, SEE DWG. 3.
4. A COURSE BROOM FINISH TRANSVERSE TO THE UNE OF TRAFFIC SHALL BE USED ON THE APPROACH OTHER
THAN THE CURB & GUTTER AREA. THE CURB & GUTTER AREA SHALL HAVE A UGHT BROOM FINISH PARALLEL TO
THE UNE OF TRAFFIC.
5. A CHANNELIZED CONCRETE PEDESTRIAN PATH WITH A MEDIUM BROOM FINISH SHALL BE PROVIDED ACROSS THE
DRIVEWAY. THE PEDESTRIAN PATH CROSS SLOPE SHALL NOT EXCEED 1/4" PER FOOT (2%).
6. EXPANSION JOINTS AND DOWELS SHALL BE INSTALLED WHERE INDICATED IN B-3 SHT 2 OF 2. REFER TO B-5
FOR DETAILS ON EXPANSION JOINTS AND DOWELS.
7. CURING SHALL BE BY THE PIGMENTED CURING COMPOUND METHOD ACCORDING TO THE PROVISIONS OF
SECTION 90-7 OF THE STATE STANDARD SPECIFICATION. CURING COMPOUND SHALL BE THE WHITE PIGMENT TYPE.

Specification Ref. COUNTY OF SAN LUIS OBISPO
ENGINEERING DEPARTMENT

HIGH VOLUME DRIVEWAY

Scale:
NONE

Drawing No.

B-8
SHT. 2 OF 3Drown: 8/9$ \By:DR



Revisions Approvals
Description By Approved Date By Date

County Engineer Z7AL
Recommended by Deputy Co. Enq._ $ws¥

FACE
OF

CURB INTEGRAL DWY

'BACK OF DRIVEWAY

6.5' 8* VERTICAL CURVE

FINISH GRADE
OF DEVELOPMENT

4'
I— SIDEWALK

EXTENSION

STRAIGHT GRADE A to C
SLOPE 2Z B to C

DOWNWARD DRIVEWAY

10' VERTICAL CURVE FINISH GRADE
OF DEVELOPMENT

FACE
OF

CURB

4'
" SIDEWALK
EXTENSION

10*BACK OF SIDEWALK

STRAIGHT GRADE A to C
SLOPE 2X B to C

UPWARD DRIVEWAY

GENERAL NOTES:

A TEN PERCENT (10%) MAXIMUM GRADE FOR COMMERCIAL AND INDUSTRIAL USES. GRADE MAY BE
INCREASED TO 15% WITH SPECIAL CONSTRUCTION TECHNIQUES IF APPROVED BY THE COUNTY ENGINEER.

B. MAXIMUM RISE AND DESCENT, AND THE RUN, SHALL BE MEASURED FOR THE WORST CONDITION
BETWEEN THE BACK OF SIDEWALK EXTENSION AND THE FINISHED GRADE OF THE DEVELOPMENT.

C. SIDEWALK EXTENSION CROSS-SLOPE MAY NOT EXCEED 2% AND MUST SLOPE TOWARDS THE STREET.

Specification Ref. COUNTY OF SAN LUIS OBISPO
ENGINEERING DEPARTMENT

HIGH VOLUME DRIVEWAY

Scale:
NONE

Drawing No.

B-8
SHT. 3 OF 3rawn: 8/99 \ By. PR



ApprovalsRevisions. arc£ ^By Approved OafD§ser iptlon County £noi»€€r

/ftcommmnfteJ by

d/t^E^JtUL^ ^Af/rs-Deputy Co. £Agm*mr

I \*EXPAH&'',*EXPAH$IOM JOINT
VVrJfr*. J> FILLER

EXPANSION JOINT

NWMWT we* WIOTH TO
^ j THS POINT

i
Si

A.C TYPE mBmV > J |

STRUCT V RE
7 BACKFILL* * A

AC DIKETYPE C

PMVEMENT WIOTH M£ASV*ED TO THIS POINT

IUJ

TYPE A

NOTE:(L) TYPE^ A AND C CURB TO BE
CLASS V RCC.

(2.) A C DtKE TO BE TYPE %B'.
(3.) STR. 8KFL. Smct 19-3.06 S1<rU Std. Specs.

Curing Method —
Curing shall be by ihe Pfgmerrfed Curing Compound
Me+hod according\'io ihe. provisions of Section 90-T
of the Siafe SfohdarJ Specifications. Curing Compound
shall be ihe vrtiite pigment*+yp**

COUNTY OF SAN LUIS OBISPO
ENGINEERING DEPARTMENT

Seal:'Specification Ret
I" ' 8'

Drawing No.

c-iCURBS
Dr"n:R.eL.\D°":s-*4-rci



Revisions Approvals

32.Description By Jpprmid Oat* County &i<jin**r 2^35.c«a-Ftmcommmnjtd by

"r/^JTF^ /H.I/A€*Deputy C*. &tyitt**r

+SO

middle o f 8 fl-f CI.*BT P'C. c«<icr t tc ar*d

- •aro-x&aXnt?oJ^+< ar\d -^pa>^3^rt

fa/ !&'D/a/n. £/7H><SJrt grcasmc/ Cov*&/Aotis/'ch)

s*J* ot erp- j'c/rni1uf>a*AlS22i2^ ^ F ^ = F ^ =

S/d Stcrter? ££p**s<f<on Jc/nt

P/3*
Sea/* fttf

Base beneath cross gutter, spandrel
and curb shall be required road base
thickness or 6" class 3 Agg. Base,
whichever is larger.

4-A/tx J. **r* &/1/f'cJr?:

Section '44'
SCM6 &**/'

Curb /~e/&rr2sAsp*ft*/'*G/x joa* cross yuii*.

Specification Ret COUNTY OF SAN LUIS OBISPO Sea/:'

As fiJoJea!

Drawing No.

c-zCONCRETE CZOSS GUTTER.
Drawn, \D<31*:



Revisions «3>*CttA.County Engineer

Deputy Co. En$inc**> gttUZ*. M.&JU, rfvifrs

^
UOTC* rauf=O*nu£» STECL s u a BE MO. 4 ©M» AT is-ac.
rtACCD IVc" CLEAJC TO INSIDE. O f BOX UULESf, OmEJTW^ET
UOTCP. BA^m rUDOKS) 5WM.L HKVt WOOD P-LOKT P^U\f>W
AWD A MINIMUM i C O F S OF 11=3 FI^OM ALL Dt RT«rnOkE>
T6WXKD-» OUTLET H F T . USE CLA£*»>"X- P.C.C. F ^ C t
/^4g,|_g. TO KfTEWP FULL WIDTVA OY K « .

SECTIONA-A
SEE SHEET C-C FOR GRATE DET/VlU

9"-—|^-y** RADIUSV/lTADIUS-)

"7
ANGLE TO

MATCH
CUKD F?CE

H

c-i- TO za-o-

»f\Gvrr TABLE
FACE AM&L£ AMCVOg1

rXNUT 4LOP1. -Z.1

foirusewrfH "̂

W1M6 T^VISITIOU PLAM
- « » •

TYPICAL" FRAME
MOTE- FKAWC 5WA.LV- W- DlFFELP O»?
fMMTCT? »M COMMERCIAL QUALITY
A6PMAL.TUM PMMT.

MOTC- P I P E S TAK\ AK^ UMAT5LE TO
ATTAIU 2>* MIM. CLEAICeMCC PRTOM
IMeiDE COX WALL.£> W V L CTlQUtFTE A
pe£>i<3iN APT^OVCD enr THE COUMTY ELV^ET.

XMJ['COUNTT OF 34A/ LUIS O&iSTOsrcaricjTroN r&. UONE

DKAW1NG NO.

C-3 I5T0/CM DRAIN INLET
wmm. \*ri+ I C. v*om/g



ApprovalsRevisions
Director' of Public WorksBy Approved DateDescription

Engineering f Road Dir n.

A&A<f7!~£0 5 195?

OMI om mom. WALL otvtf^Hl
CAM m uxo . LOCATION km*
NUMMR AS OftOCRCD IT Tttt
CNWNCCR. OPCMINt MAY »C
CAST \H W\*Z.W22»»,

MRALt tL WITH MAW 3U*fACC FLOW
SCI OCTAL "F"

^ • X l / 2 ' l A H S ^ T T P t 3«R «RATC
I/4"CHCOCCJICO PLATC

sec DCTAIL"O"

CALK 3CAL WITH
SANO ASPHALT HA STIC

INLCT W C

Iff: V-«^^'*'7> •• ' -V^>-:

4'-0*DlA. 1A«1
SECTION A-A

9CAU- I'mt-e* SECTION B-B

More:
7b be uaetf itr off-

imprarentenfc. on/tf.
S**«A'lAJU

J/9"/KI5" SDfT AS tUOWM

- I f f DVTAJi.*A v°ssgr
niiiiiiiiiiiy^

TYPE 36R 6RATE
3CALMS lM*t-Oa . .

EODDSD IND

LU« y /X!^

fUMOl MOLX
FIF« TO BUaiVl
LUi.

SECTION'E-E"
SOU! ^'-T*

PETAILV
i«V-7

Sea It:GOUMV Or SJUi LUiS OliSPO
ENGHEEFtNG DEPARTMENT

DROP INLET
JUNCTION BOX

Specification Ret, A* Not**

Drawing No.

C-4a
PPSWH-T

4 d .



ApprovalsRevisions

4fi+/fi4WRoad Commissioner-SurveyorDescription By Approval Dot • X-l^
"Woven 8 No**, 'EtifrJteaJ 'Ho**
'Any/* Iron', 'ife'Cl? 7$r "*'*"'dimtn.

Design Division J.X.M.
trrtrr

.2-10-
-H*

*l rbar,endj
/oppdiir
wrapptdwdh
NMl4wire
km>'bars oC
% both ways

Covfr to be mode in two sections

COVER PLAN

Aag/e iron

SECTION B-B

| ^ "H > ^Goivanized UBo/t Handle
%"/Gaiv U Bolt
Han die to drop in

f recess in cover
^l-^- -•>.'•.'> y - 1 *° ** r*c*3S*d in
|::y^'j;vBfl';'f*-^ concrete cover. '

>x3\x% Gotvofiized Angle Iron
"Wi?'Anchor bars welded to

ends of Angle Iron
SECTION C-C

TUSE CLmAMPCC

ml
v̂

^mx2"xdMPlate
HANDLE DETAILS

Note: "Worer 8' wi// require spec/a/ reinforcing defei/.
Box to be used for drjinsqe imprdvemenfs within right-of-way or for off-

street drairray* improvements.
Pei/j&rchy jfoti s/rjff be M>.4 bars at IF'drs placed jfcdr to inside* of bor unless

otherwise noted.

Scot*:COVMTY OF SAM LUIS OBISPQ
ENGKEER1NG D£PA#TM£NT

Specification Ret
None

Drawing No.

CONCRETE JUNCTION BOX 'C-5
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Approve IsRevisions

2 ^Dtscr iptlon By Approved Oaf County £*f****r »-*-•»*fw-Rmcomtmwad+d by

&c±&uJfu£Z */zsADrnpnty Cm. Efifinemr 7S

I6' CHAIN UNK FENCE WITH CONCRETE
FOOTING AND REDWOOD SLATS. ~?

GUTTER €-}&5O'- CL50'

t£l dLDWEST INLET GUTTER ELEV.5
Gil OR
FLATTER

^s.
f-r FREEBOARD

^ DESIGN WATER SURFACE—iJ

DISCHARGE D&UH P!FE TO BE •

© ran* n&rr JOINT
® PiPE MATERIAL TO BE

APPZCVED 3rC0.EU6Z.

WV EUEBSY DtS5IPATER^

SECTION A-A

OS
F6 I—CONST. 6' HIGH CHAIN LINK

FENCE WITH CONC. FOOTING
AND REDWOOD SLATS. (ZEFEZ TO
STATE of CAUF: 5TD. PLAU5 FOR
FENCE 4GATES) Hate: Wire -k>ba en eubide of fence.

LEGEND: TC-TOP OF CURB
FG-FINISH GRADE
OG-ORIGINAL GRADE

N 0 TE: VARIATIONS TO THE DIMENSIONS AMD
DE51&U MUST BE APPROVED BY THE
COUNTY EV&UEER.

ADDITIONAL REQUIREMENTS MAY BE
IMPOSED AS PART OF THE •
CONDITIONAL USE PERMIT.

COUNTY OF SAM LUIS OBISPO
ENGINEERING DEPARTMENT

Sent:

NO SCALE
SpeaficQtion Rat

Drawing No.

D-l
BA5/N DETAIL

Drawn^M.^D€t9:NCY72



Revisions
Deter iptlon By Apprortd Oof

Approvals
County Engir**r

Recommended ty Deputy Co. Eng.

•

*

TABLE OF COEFFICIENT EUNOFF CHACT

COEFFICIENT i
TYPE OF DEVELOPMENT TYPE OF SOIL** SLOPE < 2 %

2 0 , 0 0 0 s q . f t . C .35
S .25

1 0 , 0 0 0 s q . f t . C .40
S .30

55 A 0 0 0 SO f t C 4^

2 " S .35
g APARTMENTS C . 5 0

S . 40
INDUSTRIAL C .55

S .45
COMMERCIAL C 75

[_ S . 7 0

f ~ D E N S E VEGETATION C . 1 5
J " • • S . 1 0 -
^ MODERATE VEGETATION C 10
g S . 1 5
i SPARSE VEGETATION C 25
L . 8 .20

IMPERVIOUS; PAVED, ETC. .85 ;

0T RUNOFF
2% t o 10%

. 4 0

. 3 5

. 4 5

. 4 0
5 5

. 4 0

. 6 0

. 5 0

. 6 5

. 5 5

. 8 0

. 7 5

^ 5
. 15
. 3 0
. 2 0
. 3 5
. 2 5

. 9 0

* Note: These values are intended to be a minimum; higher values i
be required by the County Engineer.

** Note: So i l Type

C = Clay, Adobe, Rock or Impervious Material

S =» Sand, Gravel, Loam or Pervious Material

Specification Rat

Drown; /r ^f:^.-^

COUNTY OF SAN LUIS OBISPO
ENGINEERING DEPARTMENT

TA&LE OF COEFFICIENT
WWFF CHAET

-

FOR*
>10%

; . 45
; . 40
; . 55
; . 45
r . 65
; . 50; . 70
; . 60
; . 75
; .65
; .85
; . 80

; . 3 5
; . 2 0
; .40
; .25
; .45
> . 30

; .95

nay

Scale:

D rowing No.

D-2
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ApprovalsRevisions
Description County EngineerBy Approved Date

Reconnended by Deputy Co. Eng[ a& i7ts
=* mm

R23E R /
SAN LUIS OBISPO

COUNTY
AVERAGE ANNUAL RAINFALL

(JULY 1 THROUGH JUNE 30)
FOR 32 YEAR PERIOD FROM 1035-36 THROUGH 1966-67

R25W

SAN LUIS OBISPO FLOOD CONTROL

AND WATER CONSERVATION DISTRICT

o ^

dF9**

Specification Ref. NONECOUNTY DF SAN LUIS DBISPD
ENGINEERING DEPARTMENT

AVERAGE RAINFALL MAP

Scale*

Drawing No.

D-4FEBRUARY 1, 1991
dRAWNt W PGH



A pprovoisRevisions
Approved Date Count/ Engineer 2skOLDescription

Hied by Deputy Cp.Eng. il£l

kRlAS Of AVE1ACS
OF LESS THAN

AWOAL EAIJtrXLL
1A INCHES

^ g ^

Scafe.'COUNTY "t SAN LUIS OBISPO
ENGINEERING DEPARTMENT

&IINFALL JNTEN5ITY
DURATION C(M€

Specification Ret

Drawing No.

D-5
Drown. »,, \Date: ^.-75,



A pprovoisRevisions
County E*9**—rBy A ppror* d Oat 9D9MCr ip tion

wm*n**4 bf Dmputy Co. By.

AREAS OF AVBRAGX ASMUAL RAINFALL
Of 14 TO 18 IHCHES

Minutes
DCEATIOH

COUNTY "c SAN LUIS OBISPO
ENGINEERING DEPARTMENT

RAINFALL INTENSITY
DURATION CURVE

Scat:Specification R*f.

D rowing No.

D-6
Or awn! - I £*/#.'



/?evi srons

Disc rip t ion By Approved Date Count? Enyin~r
r?m,t+Mmm**rui*(i /W Pimm** /*- fitf

Qi xHln: 1

j1 —

AKNUAL RAINFALL

22 INCHES

AREAS OF KTtUkZT

OF 18 TO

44-

Hour 8Minutes

COUNTY " e SAN LUIS OBlSPO

ENGINEERING DEPARTMENT

F/JINFXLL INTENdtTr
DURATION CURVE

Sea/*.
Specification Ret

Drawing No.

D-7
Drawn.' \Daf:



R e vis ions Approvals
09* C r i Dtion 9r Approved Dot* County En?m++r

23=25.
/ JWO~M. ,MW tf Deputy Co. By.

AREAS OF AVERAGE ANNUAL RAINFALL
OF 22 TO 28 INCHES

iyiiilllllllNiW'tl'lll^trtld-
Minutes Houra

ouAxsm

Specification Ref COUNTY ~C SAN LUIS OBISPO
ENGINEERING DEPARTMENT

RAINFALL INTENSITr
DURATION CURVE

Scat*:

Drawing No.

D-8
\Dct9:



Revisions Approvals
&3L*Jf1rll~J^Director of Public Work s SD.-/J-*Oe s c r • o * io n By ADQ-'OVWd Daf

CM+*f* C *ic**c*ri+ * 2*6«/ /.>«»- Engineering — Rood Qiv'n. JAtaM-xmQ-.O-ii. /a-a-ct /J>-/*&

LETTERS DePfc£*5>CD
Wx" Dt£P *Um CUT KFJZZ
BaEKII-SWlMO

•MONUMICWT" OK JU«V»Y^

C0l/£7? (BOTTOM) MO

C4P Pi>»>V

(%) ruBcc
PLAX.CS.

I'/l"

SUBI4ISM tMTtttETOF SUEPJLCC.

COMMCBCIAJ- C&D
BSAfi&CASJT
s^wa LEAVE
BOUGH.

ISOMETRIC MO5OL£

RISER RING ^
44.-

JfttVCMC/fT

%?%
&£ •:-Tt CAP SECTION

SCALE: \"s 1«
COMC. COLLAA^sflflsiJi a** B»A-

4OV4T D*o>.

NOTE:

1. SUCI ME CO. OR SURYE^Ott
SemMG TWK. MDMUMO4T ^UJkL.L.
lMDlCXTC EXACT POIWT BV M U ^
IMG K OLO^S OM TWt CkP. M6L
SUXL.L XUSO STAMP MIS UCEMSE.
TYP£ 4 WUMBSLR.

2. MOMUM&MT WEU. TO & £
&OOOKS PRODUCTS HO. 4 T T OR.
EOUKL..

%. M U M CAP AtfMLAALC XT
THC EM4INU1WM PryVUCTMSMT.

MJk%% CA^ifc•mm 11

2 (54LVHMZED
IWN PIPE
FILLED W/CONC.

-5
SECTION A-A uo vcM.E

Scale-Specif feat ion Ref. COUNTY OF SAN LUIS OBISPO
ENGINEERING DEPARTMENT

STANDARD
STREET MONUMENT

K^ SUOWkl

Drawing No.

M-l
OftWMt B Y :

4̂Qv. Kfarl (ALTERNATE I )ae».



ApprovalsRevisions

3u»frCc*jr7ty 2----2LOe s cr: o t ton 3f •iDO'Ofd Date

£bfcyty County En&i vo^^v^* •f^y^

"tuMUMurr.' .em
rauxaal

COVER (BOTTOM) MO

<t
%<t" DMk. XMCU-

Oft Pi»4, TYP. ,

W Tuacc

ISOMETRIC MO 5CXL£

> W E ^ - ^ / /
/?/5£V? RING uo

r^v«-MxW7"

1. AV2NUM&NT W&UL. TO &C DftXXS
f>GOOO<ZTG> MQ.-4TT C7« CC?UAJ-.

2. AWH4UMENT vWCI I- AUD iROH P\f*&
TO B& <5CiT D f CON-T7**C7t^..
COMOKtslfes IM PIPS AHO ODPP6R-
PiH TO SB ̂ CO" t5T CWS'lNSfiLR

5 P^A^T ftPTMT TD &C -6B-T WITH A
COFFER P)M , OR. «?UAi- , Ai^O A

ll

UCDN PIPB

SECTION A-A MO

Seal*-'Specification Rmf. COUNTY OF SAN LUIS OBISPO
ENGINEERING DEPARTMENT

STANDARD
STREET MONUMENT

Jk*k t iUOWKi

D^awng No.

M-2
(ALTERNATE n)&.&.



rcev/aio/73 ZU^fjsk^County '.EngsheerApproved Date,*rDeacrr'P+'on
fitcom/nmnded t&

*/**/**'gl*jjj^0££uOapof C* &*3****r

u-^i 'i^q—-45-

& V L £ L ..frS

XI 4**

tLA, "j

i
-UPO4E.D ACOatOMfc SURFACt

NOTE- '^.'CHAMFER ON ALL BOTTOM
CORNERS THAT BEAR ON THE BA5JL

P L A N - H A L F COVER

t l ' 3
1 >'

<-..|Vfe"^ »U.-B
C^exiaTinc CURB

NOr£- COK£^ BASE RING SHALL fl£ FlWff
*//7W EJUZJtHG CURB.

c:
PLAN- BA5E RING 4 PLANTER ^ 4 n

SB W.-B»«

A- * B-B

5ECT/0/V5
^-r-GIO-YANILCB I ROW

PIPt 10* LONC.

NOTES-
ROOT AND SOIL BALL Z'-O'1 D £ £ P TO B E 2.11

TO 3" BCLOW COVER BOTTOM.
p/iV/Srt ELEVATION OF FILL TO BL Z" BELOW
BML OF COVER SLAB.
FILL HOLE TO ABOUT 5* ABOVE U/ffl W/O?£
BOTTOM Of1 HOOT-BALL WILL REST W/77/
£X/a iW6 EXCAVATED MATERIAL.
WTER TO SETTLE FILL
PLACE TREE AND FILL AROUND ROOTBALL TO
WITHIN / 6 * OP TOP OF ROOT-BALL WITH
EXISTING 50 /L .
/W77/E TOP /©" OF EXISTING FILL, PLACE
Z GUP* OF -BONEMEAL11 AND / CUP Of1

•BLOODMEyiL/
TREE3 ARE TO BE SELECTED FROM A
L/57 OF THOSE APPROVED ET THE
COUNTY PLANNING DEPARTMENT

SECTION C-C

COUNTY 0F SAN LUIS O£>ISP0
ENBINEERtNG DEPARTMENT

TRIE. PLANTING
COMM£RCIAL

Scala:

r
Specification flcf.

2!Ol\

Drvwing No.

M-5
ura**K*'•s»rl P^^HS-I*
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/p -/^-*3Description By Approvd Dirwctor of Pub ire WorksDot •
Engtntiring j Road Div n.

weie OTLECTOS:

PAVCMOJT WIDTH

"£r MAX.)

XL

TL> J -^^dT

WOOD BEAM BARRICADE

BEVEJ. &AC1L CSXiE. OP PO-»T

K.E.PLECTOI
w / « 3Od MJL1LS AT EACW
POST. (TYR)

ft"*&**7'-O- eOLJCaH D.F POST
CTYP)

OiMJf)

SET i'-O" Ml»4.
IMSIDC ! l - .

SECTION A-A
ENTIRE. LENGTtt OP B1RJ2.I-
CAOe. TtfLMIfclAXE. TO
ALLOW MA.TUOX. DCAlMlyCaE.

NOTES:
V &JUL3 TO BG Z"*8* CLCAK QP. S4>S AMD
POSTS TO &€ fi>"*fi-*7#-cr BOUdM D.P.

2.. BUTT ALL RA.1L JCIWTS ON CENTEX OP
PO«»T.

3- ALL EX.POS.eD WOOD SWXLL 3 t
PAJWTED WMITBL,1 C O A T S .

4-. SiAUDAttP V4 t l R B C F L E C T O E TO BE.
LOCANTCP OM e>AezicA>Dd A*=» s a o w u .

^. &EZM »KJ PZOKiT OP BASLE-lCADC &UAL.L
TEeMiMATSL TC> L-EJkN/E A LAA^MUM DP Z*
BGLTWC&H EJslD AMP CUE3.

POST DETAIL

Sat/*:ccufcrr or 3 AM LU/S ostsro
ENGINEERING DEPARTMENT

Specification Ref.
NOME

Drawing No.

TEMPORARY
WOOD BEAM BARRICADE M-5

DflCTET IDEAWN:



Revisions

I m .

By Oaf

Appro vets
County Engineer

Rescomm^nafec/ by

CS f Q ft: 1

WUUCo

p.
^IgrM C&TA1L

PL6>NPLAM

m

R75T-TOe(GN
A^e£M5LY DETAIL

_jdwV

MOTES:
I. ^U^M ©LJLCGe» TO BO fcVTICUCfiD

^ScS^̂ rT̂ KAUTe A P P U 5 P TO BcTTtt

7ja*Slre> bu5©Grre EACH W &

»». CAPITAL- LSiTTBRS H? » DlC-<;UT
«JLVW« «ecrns^UTBi<iB«2ie© e>.

TO e * ZIW^ PL-ATBD UBX SOCKCT

6kSM IN^STALLATION
Scat*:COUNTY OF SAN LUIS OBISPO

ENGINEERING DEffcRTMENT
Specification Ret MOM&

Drawing No.

STANDARD STREET SIGN M- 6
Drawn:/r^ |^*'#;2-'7-T2.



R e visions A pprove is

a^fcfc-D §s c r i p t ion By Approved County En gin *9rOaf ->-iS
Rtcommtnded by

£&J^AC£^ &&/',Deputy Co." Engineer

_ l7"Sq.
28V4*Dia.1. 28I/4

1
r

Do. .

k
8!

, 28^8'Dia.,

t
283/8mDia.

WE. Corp. Promenade Mc£d Ca Styfeh'ng
COLONIAL ORNAMENTAL

W.E* Corp. Promenade McEd Co. Stylekjng
CONVENTIONAL Mc-Ed Ca Troditionate

!2"Dia.
. frWSa...

EfBott
Circle eTBoit Q'rd*

S*e Derail of
Groundings- Access Hoie

{(Handhole
j Optiond) VJ |

Base Cover-~%f- AJ~ -,

<**/! G-ECaTC-fOO

(-Trowel tap of concrete level.

TYPfCAL ALUMINUM
POST BASE

TYPICAL STEEL
POST BASE ife'Min. Diameter 45*, I8U Radius,

7 Steel Conduit Bend or Plastic.

install ground wire between
two galvanized flat washers.

No. 6 bare solid copper.
No. 6 bore solid copper.

One single coil of ground wire in
bottom of hole covered with earth.

DETAIL OF GROUNDING FOR
STEEL AND ALUMINUM POSTS

FOUNDATION FOR
STEEL AND ALUMINUM POSTS *?>

ANCHOR BASE DATA FOR STEEL AND ALUMINUM POSTS

POSTS ANCHOR BOLTS
BOLT

ORCLE
NOMINAL

SHAFT SIZEMATERIAL OWN. SIZE

3"x5"*l2'-0"
rxfTxtf-O"
3"x5Mxl6'-0m

STEEL
or

ALUMINUM

3/<f-l0NCxir-3m8m

NOTE: FOR SPECIAL USE ONLY. MUST HAVE PERMISSION OF
COUNTY ENGINEERS OFFICE.

STEEL AND ALUMINUM POSTS

Specification Ref COUNTY nF SAN LUIS OBISPO
ENGINEERING DEPARTMENT

DECORATIVE
LIGHT STANDARD

Sca/€.

NO SCALE
Drawing No.

P-l
Drawn \1GB.H\Dat9:DEC72



ApprovaJsRevisions

yL.z.&C Qjniy Enq inmmrDescription By Approval 7-~> -HiDot*

Design Division

% s Po*wr Street L'ighi or
C=\ *? Telephone Fblc

North or We**in

Note a.
Street crossings by utilities require a minimum
of 3 0 " cover and to be Q\ right angles
where ever possible.

SECONDA?
TEU* d BchinJ 4' Mach^ 3/JCWJ/JL m

Rctxidentisl Zone* or j$ o/^rw/se
Aflprov«J by iUt> County tn^inctr CASE I

lZm Commercial Zone* (Behind RC.CCurb 4 Gutter)
TYPICAL O£.TA/£_

* n < A » w Street Light or
' \J> TeJephonc Fble

S'Min? SouHr of but
vat/of g/w

North orW**t
Ual/ o/ 2/W

A.C.B+r/*

r~utur* PC.C
Curt* / Guttvr -

_2I ^ L , - '

Pc/t&tr f£f-

"Y'May.XStreet Width

« Rt.siae.miAL ZONES

CASE U
(Behind A. C Berrrl WithA.CBerm*

&' f 28'Not**' Minimum Cov*r~ Bot/r Cam**.
$+w+r Mains 43' Mia.
Water W
Tel*phon*4Po—r Z4"
G<* SO"

£ term Drain 43*Min-

30'i 34'
GGrraiwr than 34

Seal*
No $c&/e

COUNTY OF SAM LUIS OBISPO
EHGINEERHG DEPARTMENT

Specification R»t

Drawing No,

LOCATION of UTILITIES P-4
' r./7/yr.



n evis ton* Approvals

^ c H £Description By Approved Date County Engineer

Recommended by

g&^MA* tfufiDeputy Co. Engineer

T—r

SKID RESiSTANT

SIDE PRY HOLE •

• 26 1/4" -

25 13/32"

- 25 11/32"

ALL
CONTACT SURFACES TO

BE MACHINED
t/32"

1O 1/2° TAPER'

F ^
4 1/2"

1
9/16*

24'

31 t/2*

FINktiKiOM A-6+o. fmucxn A net HUM)
OK APPROVGX? FCXtAI

MOTE: Capacity shall be
adequate for State
Ft3-£O traffic loading

p ecificQtion Ret COUNTY OF SAN LUIS OB/SPO

ENGINEERING DEPARTMENT

SEWER MAN-HOLE COVER

Scale:

NONE

Drawing No.

s-i
YWL \°at'May.,973Irawn.



ApprovalsRev'S/ons

Li£^!4^ApprovedDescr t'piion Daic County Engineer-
n-i-T?

fac&nirtendmd by

*fcA£&c£^ JitX*^Deputy Co. Engineer f7JT

2- MAX. PIPE
JHTO WUNMOLE U5E 2 - VO" LOUG FlfE JOWTS AT £ACU

IMLET AMD OUTLET FOK Y.Cf? OK
A.C. 6E.WEITS

CDUFOKM wrru -STA^D^KP
DETAIL MO. t>-\

FLANV1EW.

rAYEMCMT
CONCRETE CCU-AJC

3 - OR ^ ' Kk5CK Î MCx C 3 ' MAXIMUM)

MAWMCLE. Wl.llf» ^WALI. C £ A
n^LO3T Trns: COWF=O??MIMGI T O

TCK' CLASS 2 ^tlUFOKCEO

MA)4UOL5^ ^UAU- t€L ^ATtKT^GiUT

JOIUT )̂ TD D e <e>ET IU X WAVCK116WT
OCALAV4T AfTT?OVCO &Y TUE

UkTCRAL COWV4ECT\oa
CVE^ a* TO e>e PVC. FOK D ^ O P
TEE, FIFE 4 9 O ° fcCViU-

LEAVt O3T PtPff IN CUAUU^L C^ F \ F t
WWJ. ML PCTOJT tCFOKC FL^OViG

W04UOLE e>A&E ewAix re A VWUMUM OF
\cr WITH cLAee-v* CDUCKCTE. H ? ^ 5 H
CCWOCCTt SAAU- WÔ  FMJL OVCK ^>'
UULE55 ^"HLErUAWTf) TWJKX" C*C AU
•AD3U5TA£*.E P l P t " tt USED.ODWO^TE.
WOWC \M CUAMUHL *5WALL © t A OTEEL
TKDWEL BVllfjW AMD ^ffil-F AKEte-SUALL
DC A W 3 X M F\KiieW. fc*6e eUAUL CE

BR^KEH O(? CVWFFSD R\Vi£<S AMO
CPWH^> eWO-LViOT £ £ U5ED EXCEPT
Of APFKCVM. CF -WE Q4GiUEEK.

GJQCxrr

KAD^Lhb

5ECnOH A-A
SCALE-COUNTT OF SAN LUIS C&&FO

CNGlNEEKIUGt DCPAKTMEHT
XPEClFnomON KEF.

KIOVIE

PKAMNdx HO.

TYPICAL DROP MANHOLE 5-2



A pprovaisRavi3/ons
Des c r/pi ion By Approved Date Covnfy Engineer

Recommended k/

QL&.#C&*; #?/«*O&puiy Co. Engineer

tm WUOL P1PC

INTO MJkMHOlfi
U5E Z-PO'LOUG PIPE JOWT5 AT EA£H
1MLET AJ4D OUTLET FOR V.C.R OR
A.C. SEWERS.

UMWOU" PTAME AWD QCVEK TO
CDNFOICV* WITH ^n^UI3A.KD
DETAIL UO. - > - 1 ."TO P*AJU

PLAN VIEW

-fT /̂EM&UT

• c o u c r e r e GDLL-M?

PRECAST CCMO^Ve (TYr\CAL)
MANWOLC Ŵ LLS> 5 W a CC X
PREOkST TTPE GOUFOKMlUGi 1O
Â >TM OTAI4UM5P C41& - £>1T

cr>uaceTe nrc .

MAMHCUE5» i>UMX S € Wi^TtK TV3%UT.

J0»MT2> TC> C>E « E T 1H A WA»TtR TVaVVT

couvrrr O4amEER.

LEAVE CUT F i n - W CHM4MCJL O*?
HFE SttALL C?C r??eaJT B t F O K t
f*LACl»4(Si « ^ t

MAMWOLC C^-SC ^HALL. &e A
MINIMUM OF \O* WVTU CLA^S - A "
Cov4aeirrc. pwt-i*4 COWCJKKT^
->HAU- MOT FALL. CVEK e 1 UULE«>
AM 'ELEPUAMT& TRUWK' OR AH
•ADJU5TKCU1 n P E " tt U*»EP.
CONCRETE WOÎ K W4 CUAV4UE.L.
-*AALL 5C A SreEL 1TOWCL
FlMl->« AMD ^WCU=" A^BA-> 6HALL
C e A OKOOM F1UV54A. C>A^>e
SWALU OC MOUOUTHICLX
PLACED.

WtXEM CX CWlPFtD RlUC^) AUD OOIK)
^UALL WOT e>B U5E.D « C C P T C?Y
APPKOVAU OF TH^ ELV^WitE.!?.

4" —

-<S«OUT

rfcADlUO

'5ECTIOM:.-A-A

srec/n&frtSAj XETT CDUArrr OP 3AH LW5 oaaro SCALE:
kloue

DKAWH& W.

TTPIC4L ECCENTRIC - CONE
PfeECAST COA/CJeETE MANHOLE 6-3

O<WVl. 7^ D T :



ApprovalsRevisions

%<3#™ ^ ^County EngineerBy ApprovedDesert fit ion Date
CjU±Jz» /tt£Co Tlzf*7<rRecommended by Deputy Co. Eng.

UOTE- VJO LATERALS &OT "^> C «
COUUECTEI? TO Cl-EXHCtiT^>

PL^W

PA.VEMEMT

BASE MXTERl^L

o r njLJGi

SM4E S I Z E ^S MA1KJ

MI7ILRED BEMD5 Cy5>

SXWITXEV SEWES2 LINE

WELL TO BE. MQ. 4.TT VXL.VE
BO)L W1TU Ck*»T \COKl PiXS.
A>1D COVE.32 (BI20OU.S PeeD-
UCTS INC- OC A.PPeOVC.D

&£ ADeOUA"TC FOIC «TATE

NOTf.

///AWjSF
SECT1OM k-k

Scale :COUNTY OF SAM LUIS OBISPO
ENGINEERING DEPARTMENT

Specification Ret
NONE

Drawing No.

S-4SEWER CLEAN OUT
ALTZKMAT1E Inouu: I »V :



Revisions Approvals
/f- 6*U/a^j:\Des cr iption _§JL Approved Director of Public WorksDot* SQ-¥-£Z
JMfM*~ te/Z7Engineering — Rood Dry n. /O-5-zZz

/ ' • -*J

PROPERTY LINEGUTTER LIP ^

GUTTER FLOW LINE,

!/S BEND (45*)
-4.-MIN. DIA.

BACK OF CURBu5 STOPPER 4
SEAL

BACK OP-
SIDEWALKV ^ SIDEWALK 7~£ ^ e=3D &::£:: :::C3<n

5 PLACE RED-
WOOD GRAPE
bTAKE AT
END OP
LATERAL.

TEf. 4"MIN. OIA.
SEWER LATERAL

VARIES

•55EWER MAIM * rLACE V LO4<5iTH OF
n r e r M L O W SUKFACCPLAW

PROPERTY LIME

us\5 7

SIDEWALK'

CUR.B 4 GUTTER

NOTE:
LATERAL 5UALL BE CAST IRON PIPE
OR VC PIPE EWCASED IN CONCRETE
WUEN TUE COVER IS LESS TUAN 3G'1

OVER TOP OF PIPE.

MIM LATERAL 5I1E
^'blA. MAN. SLOPE
X/AT PEP FOOT.

TEE
OK WYE

/OPLACE REDWOOD GRAPE
STAKE AT EMD OP LATERAL.

SECTION

MOTES:
1."S" 5UALL BE MARKED ON CUR2> OVER LATERAL 3. TUE ' V SUALL. BE STAMPED INTO NEW CONC
WUEM CURB AMD GUTTER OWLY IS TO E»E CON-
STRUCTED, OR EXISTS.

T'S" 5UALL BE MARKED OW BACK OF SIDEWALK
OVER LATERAL WU£N BOTW CUCB AMD GUTTER

R£TE AMD SUALL BE CU\SELED INTO £XIST-
VNG CONCfc£TE..

4-. TWE "5" SWALL BE NOT LESS TUUH "b UIGH
ZTWIDE,AMD S/iCc^DEEP.

€i LOCATE: rEi!? vs/-4AND SIDEWALK. IS TO e>E CONSTRUCTED. OR
EXl^T'S.

Specification Ret Scale :COUNTY OF SAN LU/S OBISPO
ENGINEERING DEPARTMENT NO SCALE

Drawing No,

SEWER LATERAL
LOCATION S-5DRUM: | V * :



. Approve isRevisions.
County EngitfwDtscr iptfon By Approved Oat* ^V-15

r/zjrsft*comm+od+d by Deputy Co. Eng.

eLOFlNcs, LATCRAL-CUlMMC'r
ALTtJ*^4AT£ 't>% ALTERNATE W

4. MAIM 17^ENCW

C^^pTTZ^W/^»'/"^V\V^V\\\|

3 Af3 MEC£=»eAKY "K? SERVE
LOT

|

1/4-' fEK FCC7T MINI.

PLUG
FLU<3<

' ̂ " ;"4^p-i^PiN^^^5^^
•••'"eANPCeD

O-J«f=, VCONC.
fTVP.^N^re^

j. \r OFFvetm ^ p e a* eT ê-ET &
INLETS TCR FUTURE LJ^Cr.

2. ^ U 7 P e e ^0°TO4^P U<=£ AO" rtA-

IP «̂ U?PE<=r AMJ6T £XCfg:.P 4 6 °

uee ACT.
 %tt

ti LOTATE IN AOC^PPAMca V/PKVJ& W-7

4*
ALTOO4XTtL HDK PV.C. - T ^ - l

rv.c. Fnr t MAY C»E. uf>GD DiCTtcTur
CVEK MMKUI4C WITHOUT THE USE
OP cowesrerre O4CA£>CMCMT. AL-SO,
MAtMUME NEED OML.Y UAVTS CCWCITCLTE
P L A C E D TO 5PRINC»UNE

VECT1GAL *9lC?eTReN^
CDysPLrTTLY HUL£D WITW

P.V.C. MUST P » f ) A
6OL1D ©ALL TEST
FOIT PtrL£CT\ON.

COUAfTY OF SAN LU/S OB/SPO
ENGINEERING DEPARTMENT

Seal*:Specification Rat
WPtCALE.

Drawing No.

STEEP SEWER SERVICE LATERALS S-6Drmm:QR&\ Def.^^



ApprovalsRevisions
/Gc/^ZALy^.D* script Son By Approved Road Com/nissJbner "SurveyorDote

COMM&eClXL i'-O" , WM. lHzjM Design Division *>** 6/
jfaQj-rtzJLfmttnt*€/--yrti**r trim _f T-0-4Z

I'-Cf POK
" ^

VAAlAJfrL

*WUERE. MO CUCT>5,
i 6 " T O C 4 - A « V C EDGJ1
OF F^VEMfUsTr

CLO^E. T O MA1I4 WATBR MA<M
ADJ. iAum pax WTTH

_.- *w*r«a.'

CUfta 4 OUTTWtL

P-C. OOKCSUTTB TVJttUer B«JOCK«

THKU0T ILOCM JKAU. Bflt CL++9 *%*
CONCUT* POUBJV ON UNP*TIM*«P 4OIU.

r.caoHcsmxn ^
TMBUrTBL^^

TXffUflT »UOCI%

•ia
DBTAIL.

AT FIRg HYPttANT
BNPTB&'.-

FIIUL-lftORAKT ^HAU- BE THE WET OR DFCf TTPt POR MINIMUM
TO \NGtt BURYL A»AO MCEllNft THE REQUtRtMtHTS OF A.UV/.A./.
aPEClFJCKTIOHS C SOt. AND C 5 0 3 , AMD *HALL ftJLbO M E t l THt
HEQUmEMEHTb SCI FOFTTH BY THE F\RE- DISTRICT IN VlhlCH
THE IMPPOVEJntKT l*> LOCATED.

A UeS^CK. -STANDWtO FOR. WRAL. «JBOfVjeJONe MAV ftC APPKWfcP ftY 7>4C

Scot*:Specification Rtt- COUHTY Or SAM LUIS OStSPO
"£NGINE&HN6 DEPARTMENT UOVJI

Drawing Mo,

w-1FIRE HYDRANT INSTALLATION
MAY. te*t *-A



ApprovalsRevisions
JT-9-/LZDescription *Y Director of Public WorksApproved Date

Engineering f Road Dir n.H-1Z-Add«<d v*3/t/& bojr G.B.H-

VALVt C>OX. C*TOOV» NO. 3RT OK
APPKOVEP EQUAL WITH
ETTEVl-riOUS TO VALVEPAVEMENT

IACW SIQg

TWPOCH ftOTTO^-
1- V- ;

--rrf=rrr

:*;-a.-
."̂ '•'•" : ' . •»

^ • "-.-V

^PPO^vs wyRgRitut vj^i&wmX//S^//l<?$&%

WIDTHp.C. CE -
1ft MU«'TO-(4U»

Ta.»l4CM WIDTH

TMKU9T bLOC** «HAU- »tf
CLA-̂ 4 ' • ' C C N C M T I POU
OK UNP19TUX.mSP 5OIU.

MOTB«
WOT APPUCABLE TO 4* O £ 6 - VALVC5.

ALL MATERIALS AMD IWSTALLATJOKJ SHALL COWP=OWA WITH
TWg APPLICABLE SffCTIOMS C?f» THS SAW LUIS OftiSFO COUNTY
STAU0ARX7S.

Specification R*£ Scale:COUMTT Or SAM LUIS OMISPO
ENGINEERING DEPARTMENT woue

Drawing No.

W-2VALVE ANCHOR
" " " • J U T . W d ™ *•<>•



ApprovalsRevisions
^c.WnRoad Ccm/niss/onmr- Surveyor W5By DoteAppro*wd0* script/on

fU'2' / TitU 8ockiH*9dinq Design Division
*%&1w»/m

MteM-vtJU ££j&_

TABLE I
THRUST AT FITTINGS

AT I00 P&t. WATER PRESSURE

22»s* <*•?45* d«g.90s d«g.ip« 8is«
JBUL

1,320
1.420
1.420

2,440
2.610

460
720

_7J

1.720
1,850
1.8!

4"-100
150

n

6*- 3.51
3,800
3 - 800

4,720
2,910
2.910

1«<
1,470
1.470

5,370
5.370

150
00

* 6fl40
6,580
6. 5Q0

8,680
9,300
9.300

4,700
5,040
5.040

2,380
2,550
2.350

8*-100
250
on

* 9,380
10,750
10.750

13,270
15,200
5.200

7,190
8,240
8.240

3,640
4,170
4.170

O l̂OO
150
200 i 10,240

11,720
11.720

13.330
15.310
L5.310

8,860
21,640
21.640

5,170
5,940
5.940

12--100
150

—222-u--Ioo
150
22SL

is,».?3
17,930
20,770
2Q.77Q

25.360
29,360

13,740
15,910
15-910

9,900
8,060

6te-100
150
2OO

9,000
10,430
10.430

17,880
20,590
20.590

23,210
26,880
26.880

32,820
38,010
38.010

TABLE Z* !«£• Bearing Load
in Ib«/s4» ft«

500
1000
1500
2000
5000

loft clay
f and
Sand and gravel. . . . . -
land and gravel o*n»nt*d vith day
ihala

Xxa^lat Dataraina thnst blodc araa for 90* band for 8" olasa 150 pip*
in sand.

rras*urc * 150 plua 50 (taat praaauipa) - 200 MX froa Tabla 1
9.300 lb. for 100 Ft I 18,600 1b. for 200 MZ. Baariag Capacity
of land, Tabla 2, ia 1,000 lb,/aq. f t . 18,600/1000-18.6 aq.ft.

* TABLE Z SHALL BE SUPERSEPED WHEN THE ACTUAL BEAR!MS CAPACITY OF THE
SOIL IS KNOWN FROM SOILS ANALYSIS.

Scaiw;COVMTT OF SAM LUIS 0913PC
ENGINEERING DEPARTHEMT

Specification Rtf. HONE

Drawing No.

THRUST BLOCK
REQUIREMENTS W-3



A pprovotsRevisions
County EngineerBy Approvd OatsD 9* c r * p f Ion

Recommended tyugp. Co. Eng.

ALTERNATE HALTERNATE I
/TEC r w DOU&LS SCKVI^C «X>K-UP

FfZGOOC&> "

-AUJELLEK "U ft^ANCH M i S 3 ^ * ^

CJJtfC*-

HOTC : ALL MATEI?Ua-i AMD tW^TAUATlOW «>UALL CC*4FCFrM
WITH ArrucA&Ld « m o M i OF-me ^AW LOÎ >

/ •
CUtt>

F^VEMEMT^

XAMOLE METCK -STOP

CLAM) TO TSC

I-AAIN. i.p. F O ?
P0UBU2 ^CRVCC

COPTSK

-l-C0W3RA"n0N OT3P (MUOL£R M IS<^O<3 O< &QUiwL")
-cUiNWVf>/eF^xY-cmc«?l"mfwpc^XJPLl^^ >e

CA<2cefTAei£ ALSjtlWfr W/A^PTpe)

VAWK

a
i i

^gWEI? LAT^gAL.
PROPERTY

UK1E " S

, ! • ( -

THKTEK UAlVlMETEI^ -STOP
FOfT U5E 1M A U CAf)E5

SERVICE. IU3TAUA71OU IDCKTIOM
5co/#.COUNTY ~c SAN LUIS OBISPO

ENGINEERING DEPARTMENT
Sp eafic at ton Ref. N0NE

Or owing No.

WATER SERVICE CONNECTION W-4
^•" • isPR \0<"*:cb'l^>



Revisions Approvals
By Count? EngineerDtscr iptfon Approved *<=vn*Dot*

&£&.UL2*Z ?/z*hS-Recommended by Deputy Co. Eitg.
"+—T

SEWER LATERAL

CONCRETE-
CURB

PROPERTY-
LINE i—!

J
!2m—*\ \-l'-€* MIN.

WATER MAM
METER
STOP

CURB ONLY

SEWER LATERAL

CONCRETE
SIDEWALK

PROPERTY-
LINE i i

t—i
i •

CONCRETE
CURB

V>*
-I'-fMIN.

J j WATER MAIN
METER
STOP

CURB AND SIDEWALK CONTIGUOUS

SEWER LATERAL

PROPERTY
LINE i i

i—«,
i i

—I'—S'MIN.

WATER MAIN
METER
STOP

NOTE: ALL BOXES ARE STANDARD METER BOXES.

COUNTY OF SAN LU/S OB1SPO
ENGINEERING DEPARTMENT

SERVICE INSTALLATION LOCATION

Scot:

NO SCALE
Specification Ret

Drawing No.

W-5
DrawnGMM\D°**''NOV.72



Revisions Appro vats

ucejuD99 c r i p t ton By Approved Oat* Cou/ty Enginir o-*--»sasTZZETZLI 55?Rtcxxrmnck+J by Dfmty Co. Eng. 7 T

LOCXT\OV; TO fc£ APPROVED
BY H-UC^^HSR-^

. • ' / -*. or- «v

-FINISH ROAD SURFACE
•CO/JC. COLLAR(JYR)Qw^m Kns • • o ^ - O t -.- > -p. r - . ' . • •o . . .<»• . :o.> >f--

wO'--\
• qJ.F - / ' - (?"

frvr or rm) 36'—\
MIN.

RISE'/Z TO IO'

ON-f?UN CONNECTION Of? DEAD EWD

RING-TJTE CAP-
W/Z!f2 TAPPED OUTLET

2" COPPER MALE. IP. T. ADAPTER i t r t i f f i r a; --?* cartes? n/̂ /M? r^f V
«4/?P 0>? P. V. C. C&E Z)

C——CONCRETE THRUST BLOCK FOR
BEARING AREA SEE STD. PLATE W-3.

DEAD - END CONNECTION (AUERNATE)
ITEM
NO.

NO.
REOD. SIZE AND DESCRIPTION MATERIAL SPECIFICATION

VALVE BOX, EXTENSION,
CAST IRON FACE AND LID BROOKS 3RT OR APPROVED EQUAL

?COPPER TUBING TYPE "K'HARD OR 2" RV.C. 4 POLYETHYLENE(SCCw4,
VALVE BOX WITH CAST IRON

FACE AND LID BROOKS 3RT OR APPROVED EQUAL

2? VALVE- SCREWED ENDS MUELLER H-I029I OR APPROVED EQUAL
SERVICE . CLAMP f^^SV MUELLB? 3P0NZE DOUBLE 5Tf?AT CK AFT? RZUL

Specification Rat COUNTY OF SAN LUIS OBISPO
ENGINEERING DEPARTMENT

Set*:'

NO SCALE
Dr owing No.

'W-6
BLOW- OFF ASSEMBLY

Drown. GBH.\°^^:NOV.72



R e vis io as Approvals

Q^cftA,Dtscr /ption County Engin—rBy Approved Data mRecommended toy Deputy Co. Eng. &UiL&^ AG£^ S£5

U3CA31OU TO TXL

OEAieAXXCt TO BC ADEQUATE
F=6r 2CRV\CiV4G*

^ J L

NOTE: TAP INTO WATER LINE TO BE MADE IN
ACCORDANCE WITH PIPE MANUFACTURER'S
INSTRUCTIONS.

ITEM
NO.

NO.
REQD. MATERIAL SPECIFICATIONSIZE a DESCRIPTION

CONCRETE JRAFTHC BOXBROOKS 3RT or Approved EqualII

VALVE a PRIMER CORR NO.
142/55 or Approved Equal

r AIR a VACUUM
RELIEF VALVE

MUELLER H-I5I76 or Approved EqualI" VALVE

r COPPER TUBING TYPE mK~ SOFT or Approved Myefhlene

T CORPORATION STOPMUELLER H'l5O£Sor Approved Equal

SERVICE CLAMP ^CC. W-4-
WATEft MAIN

FOR 6*AC PIPE CL ISO MUELLER H-16105 or Approved Equal

FOR €TAC PIPE CL ISO MUELLER H-t61O9or Approved Equal

crrcusiou CROC*© EXTfcVGC* or Approved tfcjual

Specification R§£ COUNTY OF SAN LUIS OBISPO
ENGINEERING DEPARTMENT' NO SCALE

tfi Drawing No.

W- 7
I AIR AND VACUUM

RELIEF ASSEMBLY
vra™G*kH. \&>f'Oct. 72



Revisions Approvals

3i r>--b^TSBy Approved Oat* County Engkt+orD 93 C r i o t ion

Q£U2Z~ &l#7*RreommiKtod by Dfvty Co. £09.

CUT EXISTING! f?OADWAY TO PROVIDE VERTICAL
SURFACES AMD SQUARE CORNERS. CUT EDG.E5
WILL BE STRAIGHT AND NEAT IN A P P E A R A N C E ^ }

F1MAL GRNX

ToUUUul±AVUULKAAJO 'Ccoc} J>(/\(AJ(/(/Q (/(JUQ{{(A{Q({(j\(yyu (/Ovvu uyooL

1
OUO(/u UUVO OViJQv

a 0 * ° o° o*
g o o ° oo o * m A O » &

r 95% RELATIVE COMPACTION

S E E MOTE
BELOW COUCEK)si.

5O% RELATIVE COMPACTION

85% RELATIVE COMPACTION
\

'.yi;\SEJ.EC7\^ MATERIAL;. I•'. -

T

6" BELOW i t OI? %"
• 2 — BELOW OUP=AD£

D\A. O F BELL WWEM
EXCAVATED IN
ROCKY UKltWAL-

-»• &" MAX: ,

••-:» V ' ;••:
:-..•,•'•v^Kt':'-,:

COMP>CT\6»J[9 0 X ITELATWE.-;

^GREATEST C D . DfUEU-olOM
AT PIPE JOINTS

5 T F STANDARD SPECIFICATIONS COVERING BACKFILL AND
TRENCHING OF WATER AND SEWER LINES FOR FURTHER
DETAILS AND REQUIREMENTS.

NOTE: A MIM1MUM OF © 5 % RELATtVE COMPACTION PERMITTED
IN MOU-tfOADWAY TRENCH WHEN V1O t>TRUCTUF?S*> TO BE BUILT
OVER" TREWCH. I F iTKUCTURE.t? AJ?E TO B E BUILT OVER
TRENCH, USE !?ELATWC COMPACTION^) 5HOWU ON TKEMCU
SCCT^OM A B O V E .

SAN LUIS OBISPOY1! / H ' v Scat*

NO SCALEENGIN€€RING DE PARTHENT

BACKFILL REOU1R"EMEUT5 FOR
WATO? OK SPNEK LlWEf)

Drawing No.

W-8
Or ~™ aaJi\Dat§ OCT. 72\






