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DIVISION TWO

STANDARDS FOR DRAINAGE
CHAPTER 2.1 GENERAL

Sec. 2.1.1

It is the general purpose of these standards that waters generated by
storms, springs, or other sources be 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 from a 10, 25 or a 100-year storm,
whichever is indicated by these standards. 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.

Sec. 2.1.2

Each improvement shall be designed so as to not increase the flow of
water onto adjacent properties except as otherwise provided in this section.
Increased flow is permissible in downstream channels provided that the developer
shall furnish downstream facilities adequate to handle the total flow without
adverse affect on other properties and/or shall obtain downstream easements all
to the satisfaction of the City Engineer.

Sec. 2.1.3

Unless diversion of water is required 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.

Sec. 2.1.4

Construction of an improved waterway by reaches will be allowed where
determined feasible by the City Engineer. Interim construction of the improved
reach upstream and downstream may be required by the City Engineer to the extent
he may deem necessary to assure functioning of the improved reach and to be com-
patible with the full improvement which may ultimately be required in the area.
Construction of waterways by separate reaches is further discussed in Chapters
2.5 and 2.6.

Sec. 2.1.5

The design standards in this Division are to be deemed to be minimal,
and alternates are permissible which are determined by the City Engineer to be
of equal or higher quality. The City Engineer may allow such exceptions as he
may find to be reasonably required by the circumstances of the case, to be in
the public interest and in conformity with the general objectives of these
standards.
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Sec. 2.1.6

All drainage facilities other than those accepted for maintenance by
the City shall be maintained by an entity with taxing powers. Such entity shall
be established prior to recordation of the final map, at the expense of the
subdivider.

Sec. 2.1.7

Certain Design Aids are attached to these Standards and shall be used
where expressly so required and otherwise may be used in designing drainage
facilities. Other design aids referred to shall be used where required.
Additional aids may be used, upon approval, from sources listed in the refer-
ences or from other generally accepted references.

CHAPTER 2.2 CLASSIFICATION OF WATERWAYS

Sec. 2.2.1 General

2.2.1.1 A waterway is defined as any natural channel, artificial channel,
or closed conduit which provides a course for drainage water to
flow.

2.2.1.2 Waterways subject to these design standards shall be classified
as defined below. A waterway may be subdivided into reaches,
each of which may be of a different classification: however, each
reach of a waterway so subdivided shall be of a length which is
reasonable to adequately analyze the storm drain facilities.

2.2.1.3 Bridges and culverts are not considered as channel reaches.
Hydraulic design of such structures is discussed in the
appropriate chapter of these standards.

2.2.1.4 Waterways are also designated as being major, secondary, or minor
based on the tributary watershed area as discussed in Chapter 2.3
of these standards.

Sec., 2.2.2 Natural Wwaterways

2.2.2.1 Natural waterways shall not be used for design discharges in
excess of those which occur in the undeveloped state, unless
approved by the City Engineer. Approval must be requested in
writing and must be accompanied by Engineering calculations
satisfactorily demonstrating conformance to the requirements in
Section 2.2.2.2

D5:2.2.2.1
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Natural waterways which have sufficient waterway area to contain the
design discharge and which have proven themselves reasonably stable,

may be left natural and shall be classed as natural waterways.

Natural waterways which are slightly inadequate and unstable at
infrequent locations may also be classed as natural waterways, pro-
vided minor channel improvement are made which render the waterway
adequate and stable. Such minor channel improvements shall be of
such character as to substantially preserve the natural features

of the waterway.

For fencing requirements see Article 2.7

Closed Conduits

Closed conduits are the preferred method of storm water conveyance
and shall be required for all waterways unless alternate methods
are expressly approved or required by the City Engineer. Requests
for approval shall be made in writing.

Any system of underground drainage facilities, other than
culverts, shall be classified as a closed conduit.

The City Engineer is empowered to require closed conduits and
shall approve the design thereof.

Constructed Channels

All waterways which cannot be classified under Section 2.2.2 or
2.2.3 are classed as constructed channels.

Constructed channels shall be protected as shown on sheets D-3 and
D-4. Any other landscaping shall be designed for minimum mainte-
nance and risk to the general public. Plant materials and
arrangements thereof shall be subject to the approval of the

City Engineer and the Planning Department.

For fencing requirements see Article 2.7.



2.3.1
D1-JULY, 1989

Sec. 2.3.1

2.3.1.1

2.3.1.2

2.3.1.3

2.3.1.4

D5:2.3.1.4

SUBDIVISION DESIGN MANUAL

CHAPTER 2.3 HYDROLOGIC DESIGN
General
Hydrologic design shall be predicated upon full urban development

of the tributary watershed except where development cannot occur,
such as in very rough or steep terrain. Lands which are undevel-
oped at the time of design shall be assumed to be fully developed
as residential unless a publicly proposed development, proposed
zone change, the General Plan, or applicable specific plan indi-
cates a more intense land use.

Cemeteries, publicly owned parks, publicly owned golf courses,

and similar publicly owned areas may be considered as pervious

areas to the extent that they are actually pervious, except as

publicly proposed plans show that the body having jurisdiction

intends to alter the existing use of the area so as to make the
surface less pervious.

When a comprehensive drainage plan, as provided for in Section
66483 et seq. of the Subdivision Map Act, has been prepared for a
drainage area, the developer shall conform to the plan unless
specific alterations are approved by the agency which has
jurisdiction.

Average recurrence interval is defined as the average number of
years, over a long period of time, between actual occurrences of
a hydrological event of a given or greater magnitude. Flood
flows to be used for the design of waterways, channels and closed
conduits shall have minimum average recurrence intervals as
follows:

a. Major Waterways have drainage areas of over four square
miles and shall be designed for an average recurrence
interval of 100 years.

b. Secondary Waterways have drainage areas between one and
four square miles and shall be designed for an average
recurrence interval of 25 years.

c. Local Waterways have drainage areas of less than one
square mile and shall be designed for an average recur-
rence interval of 10 years.
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A given waterway, therefore, will be classed as local in its
upper reaches, then change to the secondary classification at a
point where the drainage area exceeds one square mile and then
change again to the major classification at a point where the
drainage area exceeds four square miles.

Those waterways set forth in a comprehensive drainage plan of the
City shall be designed and constructed to carry the discharge

of water indicated in such a plan. For all other watersheds,
design discharge shall be determined by use of the following
methods or by other methods approved by the City Engineer.

Method of Computation of Discharge for Drainage Areas

For Local and Secondary Waterways

a. Determine drainage area in acres and determine slope(s)
from divide point to point of concentration.

b. Determine the initial time of concentration for an initial
area of reasonable size by using roof to gutter time and
the average velocity through the initial area. Where the
size of the watershed is larger than the initial area it
shall be subdivided into reaches of reasonable length and
the average velocity of flow in each reach used to deter-
mine the time through each reach. The sum of the initial
time plus the time through each reach will equal the time
of concentration for the point of concentration.

Roof to Gutter Times

Time Land User
10 minutes R-3, Commercial, Industrial
15 minutes R-1, R-2

C. Where reaches from two or more watersheds meet, the long-
est time of concentration shall govern.

d. Determine the intensity from the Intensity-Duration curves
in Sheet D-1.



2.3.2.3

D1-JULY, 1989

2.3.2.3

Sec. 2.4.1

2.4.1.1

2.4.1.2

D5:2.4.1.2

SUBDIVISION DESIGN MANUAL

e. Determine the runoff coefficient (C) from Sheet D-2 for
the type of development. For development types not
included, composites shall be derived by using the appli-
cable values from Sheet D-2.

f. Compute Q = CiA
Where: C is the runoff coefficient
i is the intensity in inches per hour
A is the drainage area in acres
Q is the design runoff in cubic feet per second.

g. Repeat above steps as necessary for each reach of the
watershed.

For Major Waterways

For all watersheds of four square miles the runoff shall be
determined using Soil Conservation Methods as detailed in
Technical Release No. 55 "Urban Hydrology for Small Watersheds”.

CHAPTER 2.4 HYDRAULIC DESIGN

General

For the solution of hydraulic design problems commonly
encountered, reference may be made to those sources shown in the
references at the end of this division or other generally
accepted reference. For uncommon design problems not susceptible
to solution by the above-mentioned references, the design engi-
neer shall provide such reference, treatise, model study report.,
or prototype test as is necessary to confirm his hydraulic
design.

Local waterways outletting into major or secondary waterways
shall be designed to operate against a 1l0-year flow in the major
or secondary waterway, provided the ground elevation along the
local system is above the 100-year water surface elevation in the
major waterway or the 25 year water surface elevation in the sec-
ondary waterway.
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2.4.1.3 Major waterways shall be designed for an average recurrence
interval of 100 years with free board.

2.4.1.4 Secondary waterways shall be designed for an average recurrence
interval of 25 years with freeboard.

2.4.1.5 Local waterways shall be designed for an average recurrence
interval of 10—years with freeboard.

2.4.1.6 Design depth of flow in gutters shall not exceed the top of a
6-inch curb for the 5-year flow. Where the discharge exceeds
gutter capacity, a storm drain or other facilities including
inlets, shall be provided to convey the entire lO-year flows.

2.4.1.7 Freeboard requirements are specified in Sections 2.4.3 & 2.4.4

Sec. 2.4.2 Manning's "n" Values

Manning's "n" values for design shall be as follows:

1. Plastic pipe n= ,011
2. Concrete, steel troweled or smooth-form finish, concrete

pipe, vitrified clay pipe . n=.013
3. Concrete, wood float or broomed finish; N

including pneumatically applied mortar n= .015
4, Asphaltic concrete n= .016
5. Road Mix pavement n= .018
6. Corrugated metal pipe n= .024
7. Sack concrete riprap n= .030
8. Grouted rock riprap n= .030
9. Loose rock riprap n= .035
10. Grassed channels n= 035

For natural channels, landscaped channels or materials not covered
above, "n" values shall be determined from Reference No. 3 or 4.

Sec. 2.4.3 Open Channels

2.4.3.1 Constructed channels and waterways shall be designed to carry the
quantity of flow determined as set forth in Chapter 2.3 with the
minimum free board between the design water surface and the top
of bank of 0.5 feet or 0.2 of the specific energy, whichever is
greater. (See paragraph 2.4.3.4 for superelevation). When the
minimum freeboard does not provide the necessary differential
head to allow adequate gravity drainage for projected development
of the tributary areas, the design water surface shall be lowered
sufficiently to allow such areas to drain to the channel by
gravity, except where levees are permitted.

D5:2.4.3.1
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Levees are generally undesirable; however, an exception to allow
levees may be granted by the City Engineer in situations of
extreme difficulty if he determines that the proposed lewvee is
the only feasible method of providing adequate flood protection.

For natural waterways, the design flow may be allowed in

the natural overflow area if the drainage easement is provided,
which will include the overflow area, and freeboard as specified
in Section 2.4.3.1 between the water surface and adjacent ground.

Prior to computing the required freeboard, super elevation of the
water surface on curves shall be determined by use of formulas
contained in Reference No. 1 or 2 or the formulas listed in Sec.
2,10 and the design water surface adjusted accordingly.
Constructed channels shall not be designed with a slope in the
range of + 20% of critical slope unless added freeboard for
instability waves is provided, as determined from the formula
listed in Section 2.10

Channels designed for super—critical flow shall have their
sequent depth below the top of bank.

Channels shall be designed taking into account the energy losses
due to existing and projected road crossings or other obstruc-
tions to be placed within the channels. Energy losses for bridge
piers, interior walls in multiple box culverts, or other obstruc-
tion within the channel shall be predicated upon the obstruction
width plus 2-feet of debris allowance for each obstruction. For
bridge piers or multiple box culverts, in lieu of the 2-feet of
debris allowance on the full height of the pier or interior
walls, such piers or walls may be extended upstream on a 2 to 1
downward slope to the channel invert, and debris considered as
obstructing only the upper ]ﬁof the design depth of flow at the
pier or wall.

Bridges, culverts, and utility crossings which span major and
secondary open channels and which are existing, planned or pro-
jected at the time of channel design shall have a minimum clear-
ance from soffit to design water surface of 1l.0-foot (3.0 feet at
Kern River Crossings) and shall cause no encroachment on the
specified minimum freeboard in the upstream channel or waterway.
channels shall be designed with proper allowances for hyraulic
losses for all such planned or projected future crossings to
maintain clearance and freeboard as specified above.
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In the case where a crossing is proposed over an existing channel
where the hydraulic effect of the crossing was not considered in
design of the channel, minor encroachment on freeboard may be
permitted provided it can be shown that such encroachment would
not adversely affect gravity drainage of adjacent tributary
areas. Modification of the existing channel and special atten-

- tion to the design of piers or other obstructions placed in the

channel may be required to keep an encroachment on freeboard at
an acceptable magnitude.

The water surface profile shall be computed and plotted for all

constructed channels and at critical locations on natural
channels.

Culverts of all types are to be designed in accordance with the
criteria contained in the standards for streets.

Closed Conduit Systems

Major and secondary waterways placed within a closed conduit sys-
tem shall have a minimum of l-foot clearance between the design
water surface and the soffit of the conduit. The design depth on
circular conduits shall not exceed 0.80 of the diameter of the
conduit for major and secondary waterways.

Local waterways placed in closed conduit system may be designed
for full conduit capacity and pressure flow. The hydraulic
entrance condition at a closed conduit local waterway shall be
such that the 10 year discharge will have the specified freeboard
in the upstream channel or waterway. The entrance to the closed
conduit local waterway may be submerged provided that the above
criteria are satisfied.

At inlets and non-pressure type manholes within a closed conduit
system the hydraulic grade line shall be not less than 0.5-foot
below the gutter or inlet surface elevation.

For conduits designed for super—critical flow, the energy grade
line shall not be above ground level at inlets or non-pressure
type manholes.

In addition to normal friction losses, energy losses due to
entrance and exit conditions, bends and transitions shall be
computed and considered.
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At locations where conduits are stubbed out for future extension,
the design hydraulic grade line shall be low enough to allow
proper drainage of the tributary area, with a minimum of 1l.5-feet
below general existing ground level.

Energy losses due to debris load caused by splitting flow at
entrance to or within a closed conduit system shall be computed
in the same manner as obstruction losses in open channels.

Hydraulic grade line for conduits draining into retention or
detention basins shall be designed to the half design depth ele-
vation of the basin or the outlet pipe soffit elevation, which-
ever is greater.

Minimum slopes for closed conduit shall conform to the provisions
in article 1.2.1.3 of this manual to provide for self cleaning.

CHAPTER 2.5 ALIGNMENT, SLOPE PROTECTION, AND STRUCTURAL DESIGN

Sec. 2.5.1
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General

Structural design of drainage facilities placed within road,
highway or street rights of way shall be subject to the approval
of the agency having jurisdiction over said road, highway or
street. Structural design of all other drainage facilities
shall conform to accepted engineering practices and to the cri-
teria set forth below. :

At the upstream end of channels, waterways, and closed conduits,
construction shall be done s0 as to conform the new work to the

existing waterway. This construction shall be such that hydrau-
lic conditions in the upstream waterway will not be altered in a
way which would cause degradation, erosion or other undesirable

effects.

At the downstream end of a reach of constructed channel, water-
way or closed conduit, interim works shall be constructed as
necessary to insure proper operation of the project works.
Excavation shall be performed in the downstream reach as neces-
sary to insure complete gravity drainage of the project reach
without ponding of water during the interim period until the
downstream reach is constructed to an ultimate design.

Insofar as is practicable, catch basins, manholes, inlet
structures, etc., shall conform to City Standards.

All work shall be done in accordance with the California
Department of Transportation Standard Specifications, current
edition.
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Constructed Channels and Landscape Constructed Waterways

Generally speaking, constructed channels and waterways are pro-
hibited unless expressly allowed by the City engineer. In the
event approval is obtained the channel or waterway shall conform
to the provisions in the following sections and restrictions
placed at time of approval.

Minimum centerline radii for curves in constructed channels and
waterways shall be three times the top width of the design water
surface. Minimum inside radii for maintenance roads shall be 40
feet.

Minimum bottom width of constructed channels shall be 8 feet for
lined channels without maintenance road and 10 feet for rock
slope protected channels or grassed channels. For constructed
waterways having side slopes 4 to 1 or flatter, a triangular
channel may be permitted.

Grassed channels or rock slope protected channels shall have
side slopes 2 to 1 or flatter. Concrete lined channels shall
have side slopes 1.5 to 1 or flatter unless designed
structurally to resist all lateral loads applied to the bank
lining. Channels shall have flatter side slopes.if soil insta-
bility appears probable from field investigation. Design of
slopes in unstable soils shall be predicated upon results of an
investigation by a registered professional engineer qualified in
soils engineering.

Bank protection shall be provided in constructed channels in
accordance with the criteria shown on the drawings of typical
section on Plates D-3 and D-4. Velocities referred to on the
typical sections are in each case the mean velocity of a 10-year
storm flow in the cross section. The term "stress areas" as
used in these standards shall refer to those locations where the
erosion potential is greater than a straight, uniform channel
reach, and includes junctions, transitions, and curves whose
centerline radii are less than six times the width of the design
water surface unless the engineer can show that the erosion
potential is not excessive. Stress area protection shall extend
downstream from the end of the stress area a distance equal to
10 times the design water depth.

At drop structures or in other locations where a hydraulic jump
may occur, bank protection shall be provided downsteam from the
jump for a minimum distance of 6 times the sequent depth. This
protection shall cover the channel invert and extend to the
height of the sequent depth and may be either concrete,
concreted-rock slope protection, sacked concrete slope protec-
tion or air-blown mortar. A minimum distance of 10-feet shall
be provided with rock slope protection immediately downstream
from the lined reach covering the same cross section as required
for the lining.
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Any of the channel lining materials specified below may be used
for bank protection.

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

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

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

d. Sacked concrete slope protection.
e. Concrete slope paving.
f. Air-blown mortar with welded wire mesh reinforcing.

Lower limiting velocities may be required for the design of
channels constructed in certain soils, where the circumstances
require.

For any velocity and hydraulic stress combination, the materi-
als shown for a condition of higher velocity and stress may be
used in lieu of those on the typical sections.

Bottom stabilization or protection may also be required where
velocities are sufficient to cause invert erosion. Earth
channels, in those areas not otherwise protected will generally
be required to be seeded with low-growing grass to establish a
vegetative cover to the top of channel banks.

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, substantiated by the Geotechnical
Engineer, within the rights-of-way. This will often require
constructed side inlets and collector ditches to carry side
flow to inlets.

Side inlets shall convey the flow under maintenance roads in
culverts to the main channel invert, except that this require-
ment may be waived for waterways which have side slopes 4 to 1
or flatter. Metal conduits may be used for this purpose.
Where closed conduits are not required for side drainage in
waterways, other facilities such as lined valley gutters shall
be provided to prevent erosion within the waterway.
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Tributary waterways shall be conveyed under maintenance roads in
closed conduit where such flows can be conveyed in 48-inch diam—
eter or smaller galvanized metal conduit. Larger tributary
waterways may be placed in closed conduit for maintenance road
crossings, or they may enter the main channel in properly
designed open—channel junction structures.

Major and secondary tributary waterways generally shall enter
the main channel at an angle not exceeding 25 degrees from being
parallel to flow in the main channel, and such junctions shall
be designed in accordance with a momentum analysis of the flows.

Where open channel tributaries cross maintenance roads, a con-
venient turn-around area shall be provided for maintenance
vehicles. Minimum diameter of a turn-around shall be 40~feet.

Closed Conduits

The minimum inside dimension for a closed conduit shall be 18
inches and the closed conduit shall be placed within the
traveled way whenever possible.

The alignment of closed conduits shall be as nearly straight as
practicable. Manholes shall be provided at all junctions,.at
intervals not to exceed 600 feet along the conduit, and at all
bends sharper than 15 degrees. Bends of 15 degrees or less may
be constructed with pre-formed angled sections or by placing
conduit along a curve using standard beveled pipe.

Closed conduits, including non-reinforced and cast-in-place con-
crete pipe, shall be structurally designed to withstand earth
and surcharge loads normally anticipated. The clearance between
top of pipe and ground shall be sufficient to prevent displace-
ment of, or damage to, the conduit by all loading and land uses.
A minimum of 2 feet of cover will be required in all cases. The
cover required within road rights of way shall be to the satis-
faction of the agency having jurisdiction of the rocad. A mini-
mum of Class III reinforced concrete pipe or equivalent
non-reinforced pipe shall be used in all traveled ways. Rubber
gasketed pipe, capable of sustaining 10 feet of head above gut-
ter flowline, shall be installed at all siphon locations, under
sidewalks and for all joints where pipe flowline is below
hydraulic grade elevation at the outlet.

Conduits shall be designed to have a minimum useful life of 50
years. Cast—in-place concrete pipe, Asbestos Cement Pipe, non-
reinforced concrete pipe and Reinforced Concrete Pipe conforming
to the California Department of Transportation Standard
Specifications, current edition, will be acceptable in closed
conduit systems.
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Polyethylene (PE) large diameter profile wall pipe conforming
to ASTM F894 on Polyvinylchloride (PVC) large diameter profile
wall pipe conforming to AST™ F794 will be acceptable in closed
conduit systems. Installation of PE and PVC pipe shall be in
accordance with AST™ D2321. Only Class I, II and III embedment
materials will be considered suitable.

Metal conduit will not be acceptable in closed conduit systems.
Outlets into the Kern River shall be furnished with flap gates
or acceptable substitute to prevent backflow.

Cross Gutters

Street cross gutters may be used only at entrances to cul-de-
sacs and other short streets provided the tributary area is no
more than 7 acres of residential (R-1) development or
equivalent. Equivalent non R-1 acreage shall be that acreage
which produces the same area of landscape irrigation runoff as
7 acres of R-l. For estimation purposes R~1 will produce 5

lots each at 25' x 60' landscape runoff per acre (7,500 S.F. per
acre).

Cross gutters will not be permitted across major arterials,
major collectors, local collectors or streets with anticipated
traffic volumes greater than 200 vehicles per day. Mid-block
cross gutters will not be permitted. Siphons will be accepted
and shall be designed to pass the required design flow in the
gutter.

CHAPTER 2.6 RIGHT-OF-WAY REQUIREMENTS

General

Land rights shall be conveyed to the City in one of the follow-
ing forms, whichever is appropriate:

(1) Separate parcel easement dedicated on a subdivision map

(2) Easement dedicated on a subdivision map as part of adjacent
lots

(3) Fee simple or easement offered or granted by separate
documents.

Rights—of-Way for Natural Waterways

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 is
to be staked by the subdivider's engineer and reviewed by the
Department of Public Works. In the case of a natural waterway
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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
rights-of-way will also be required where unstable ground condi-
tions exist. (See Plate D-5)

For fencing requirements see Chapter 2.7

RIGHTS-OF-WAY FOR CONSTRUCTED CHANNELS AND LANDSCAPED
CONSTRUCTED WATERWAYS AND APPURTENANCES

Right-of-way for constructed channels with side slopes steeper
than four horizontal to one vertical shall be provided as
follows:

a. For channels with top width greater than fifty feet,
top width of channel plus twenty feet on each side
for continuous maintenance roads and interceptor
ditches. If interceptor ditches are not needed,
fifteen feet of right-of-way on each side in addition
to the top width of the channel will be considered
adequate.

b. For channels with top width fifty feet or less, one
side of the channel need only be provided right-of-
way for an interceptor ditch, nine feet, or if an
interceptor ditch is not needed, five feet. The
other side of the channel will meet the requirements
of (a) above for right-of-way.

¢. The right-of-way provided shall also include any cut
slopes which may be required to allow for difference
in elevation between the maintenance road and natural
ground, except that if the adjacent natural ground
is graded down to the maintenance way on a slope of
4 to 1 or flatter the slopes need not be included
within the right-of-way.
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2.6,3.2

2.6.3.3

2.6.3.4

2.6.3.5

2.6.3.6

2.6.3.7

D5:2.6.3.7

SUBDIVISION DESIGN MANUAL

Right-of-way for constructed channels with side slopes 4
to 1 or flatter shall be sufficient to contain the top
width of the channel plus a minimum of five feet on each
side.

Where open-channel tributaries are permitted to cross the
maintenance road, as described in Chapter 2.5, additional
right-of-way shall be provided to accommodate a minimum
40-foot diameter turn-around.

At intersections of the channel with public roads, sufficient
right-of-way shall be provided to permit access from the
public road to the maintenance road. 1In the event that

the right-of-way does not intersect a public road or
projected public road, a turn-around or a 15-foot wide

access right—-of-way shall be provided from a public road

to the channel right-of-way at intervals not to exceed

one channel mile.

Right-of-way for concrete lined channels not having maintenance
roads shall extend to 0.5-foot outside the top of bank, with a
15-foot wide access right-of-way provided to the channel from a
public road at intervals along the channel, generally not more
than 2,000 feet apart. Such access shall extend to channel
invert by means of concrete access ramps having a maximum slope
of 15 percent. ;

The right-of-way for landscaped constructed waterways may

be the same as that designated for unlined constructed

channels or, at the option of the constructing individual

or agency, right-of-way for such waterways may be increased as
desired to provide additional area for planting or other
landscaping. For such waterways whose side slopes are 4 to 1 or
flatter, the right-of-way shall equal or exceed that shown on
Sheet D-4.

Where interim construction, upstream or downstream of a project
reach, is required, in accordance with the provisions of chap-

ters 2.1 and 2.5, all easements or rights-of-way, temporary or

permanent, necessary to accomplish such work shall be acquired

by the subdivider.
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Sec.

Sec.

2.6,3.8
2.6.4

2.6.4.1

2.6.4.2

2.7.1

2.7.2

2.7.3

2.7.4

2.7.5

D5:2.7.5
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For-Fencing Requirements see Chapter 2.7

Rights—of Way for Closed Conduits and Appurtenances

A right-of-way sufficient to contain the closed conduit and
appurtenances plus a minimum of five feet on each side, measured
from the edge of the conduit or drainage structure, shall be pro-
vided but in no case shall the right-of-way be less than 15-feet
in width. Whenever possible, rights—of-way for conduits shall be
adjacent to property lines and outside of areas where structures
are planned. Under no circumstances shall closed conduits and
appurtenances be constructed less than 10-feet from any planned
or existing structure.

Rights-of-way for interim work shall be provided as described in
Section 2.6.3 above.

CHAPTER 2.7 FENCING REQUIREMENTS FOR CHANNELS

Fencing requirements for constructed channels shall conform to
Sec. 15.48.020 of the Municipal Code (MC).

Natural channels need not be fenced, except where special hazards
exist or where required in MC 15.48,020

For constructed channels, six feet 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
channels or culverts, and l4-foot wide chain link drive gates
shall be provided at all points of access to maintenance ways, or
to channels not requiring maintenance ways.

For minor channels with depths less than 1.5 feet, the City
Engineer may waive the fence requirement.

Fences located adjacent to streets at or near intersections shall
conform to Article 17.08.175 "Clear Sight View" of the Municipal
Code.
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Sec. 2.8.1

2.8.1.1

2.8.1.2

2.8.1.3
Sec. 2.8.2

2.8.2.1

2.8.2.2

Sec. 2.8.3

Sec. 2.8.4
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- CHAPTER 2.8 DRAINAGE BASINS

Definitions

Retention Basin- Any drainage facility which is used as a termi-
nal facility for the storage of runoff shall be classified as a
retention basin.

Detention Basin -~ A holding basin designed for the temporary
storage of runoff from a high intensity storm. The basin auto-
matically drains when the storm subsides and the downstream
facilities can accommodate the flow from the basin.

Retardation Basin - Synonomous with Detention Basin.

Capacity Requirements

Retention Basins

a. The retention basin capacity shall be based upon the
following formula:

V = 0.15 x Z(CxA) (24~hr, 100-yr storm)
V is the design volume in acre-feet
C is the runoff coefficient
A is the drainage area

3 denotes the summation of all C x A for areas
draining into the basin.

b. The retention basin shall be designed such that the design
water surface is one-foot below the lowest gutter inlet
elevation.

Detention Basins

Detention basins require special design consideration. The engi-
neer shall have the design method approved by the Department of
Public Works prior to designing the facility.

Fencing Requirements

Fencing shall conform to City Standard Drawing S-9, S-10 and
S-11. Fence at or near intersections shall also conform to
Article 17.08.175, "Clear Sight View", of the Municipal Code.

Right—-of-Hay

The right-of-way required for the retention or detention basin
shall be deeded in fee to the City. Beneficiaries or trustees
under Deeds of Trust shall sign the deed. Reversionary clauses
will not be permitted.
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Sec. 2.8.5 Design
Design shall conform to City Standard Drawing S-9.

2.8.5.1 No basin will be permitted unless it shall be shown to the satis-
faction of the City Engineer by approved tests and analysis of
soil borings, by a registered Civil Engineer that the design
volume of the basin will completely drain within seven days.
Percolation tests for this requirement shall be approved by
the Public Works Department. The method would be generally
as follows:

1) The infiltration rate shall be determined using a Flooding type
Infiltrometer. (Bibliography Ref. 12, P. 12-7)

2) Divide depth of basin by infiltration rate to determine percolation
time,

2.8.5.2 Slope stability analysis by a registered professional engineer
qualified in soils engineering will be required for all sumps
with side slope greater than 2 horizontal to 1 vertical, with
water depths exceeding 8 feet, or depths exceeding ten (10) feet
measured from top of slope to bottom of sump.

CHAPTER 2.9 STORM DRAIN CONSTRUCTION PLANS

Storm Drain construction plans shall contain all notes, details
and specifications necessary to complete the proposed work.

Said information shall include, but not be limited to the follow-
ing checklist:

2.9.1 Project Title

2.,9.2 Vicinity Map

2.9.3 Key Map drawn to a scale of 1" = 200'

2.9.4 Engineer's signature with seal and license expiration
date

2.9.5 Number of sheets

2.9.6 Pipe specifications of all pipe which may be utilized

2.9.7 Notes peculiar to this project

2.9.8 Standard drawings sheet or reference to applicable
standards

2,9.9 Bench Mark - USGS datum — not verified by the City -
equations won't be acceptable

2,9.10 Maximum sheet size = 24" x 36"

2.9.11 Legend

2.9.12 Plan & profile

2.9.13 Horizontal & vertical scales on each sheeat (1" = 50'
and 1" = 10' maximums)

2.9.14 North arrow

2,9.15 Storm drain line location relative to centerline or

property line

D5:2.9.15
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Pipe size and slope — ensure 2' minimum cover

Relation to existing pipes, utilities, etc. - show

by cross sections with verified depths

Required utility separations

Lateral size to catch basins

Stationing - from south to north and west to east
(coincident with street stationing)

Manhole locations - not to exceed maximum distance

be tween

Conforms to master plan

Connection to existing lines or structures
Construction phasing limits shown

24 hour inspection notice - Prior to the start of

any phase of construction, the City Construction
Inspection Section shall be given at least 24 hours
notice. The Section may be notified at (805) 326-3049.
Compaction test note — Compaction tests shall be the
responsibility of the developer/subdivider/contractor.
The number and location of required tests shall be
determined by the City Engineer.

Materials list

Engineer's estimate, based on unit prices as approved
by the City Engineer, for plan check and inspection fee
determination

Submit plan check and inspection fees

Engineer's Certificate;

I hereby certify that these plans and specifications
comply with City of Bakersfield ordinances, standards,
and design criteria, and that they include all improve-
ment requirements of the Advisory Agency or other
review board. :

I am responsible for all calculations and drawings on
these plans and any errors, omissions, or violations of
those ordinances, standards, and design criteria shall
be corrected during construction.
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Chapter 2.10 FORMULAS

SUPERELEVATION:

1. Rectangular channels

a. Subcritical Flow S = 3V2,
;QH
b. Supercritical Flow S =1.2Vv%
grR

2. Trapezoidal channels

a. Subcritical flow S = V2(b+Zng
2(gR-2ZV<)
b. Supercritical flow See Reference No. 5 & 8

INSTABILITY WAVES:

Hy = 0.25 @ (1-11.1 (So - 1)2) for S¢ S 1.3sc

DEFINITIONS:

Superelevation above normal water surface (feet)
Average velocity (fps)

Channel bottom width (feet)

Centerline Radius (feet)

Acceleration due to gravity (fps2)
Co-tangent of bank slope

Normal depth (feet)

Critical depth (feet)

Critical slope

Channel bottom slope

height of wave above normal depth (feet)

0 o NQ o <u
om(gx o

o]
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HYDROLOGIC SOIL GROUPS

UNITED STATES DEPARTMENT OF AGRICULTURE
SOIL CONSERVATION SERVICE
Berkley, California
May 1967

Definition and Scope:

Hydrologic soil groups are used for estimating the runoff potential of soils on
watersheds. Four groups are used on soil properties that influence runoff.

Assumptions:

Classification is at the end of long—duration storms occurring after prior wet-
ting and opportunity for swelling, and without the protective effect of
vegetation.

Criteria:

Group A—- Soils having high infiltration rates even when thoroughly
wetted, consisting chiefly of deep, well to excessively
drained sands and/or gravel. These soils have a high
rate of water transmission and would result in a low
runoff potential.

Group B- Soils having slow infiltration rates when thoroughly
wetted, consisting chiefly of moderately deep to deep,
moderately well to well drained soils with moderately
coarse textures. These soils have a moderate rate of
water transmission.

Group C- Soils having slow infiltration rates when thoroughly
wetted, consisting chiefly of (1) soils with a layer that
impedes the downward movement of water or (2) soils with
moderately fine to fine texture and a slow infiltration
rate. These soils have a very slow rate of water
transmission.

Group D- Soils having very slow infiltration rates when thoroughly wetted,
consisting chiefly of (1) clay soils with a high swelling
potential, (2) soils with a high permanent water table, (3) soils
with claypan or clay layer at or near the surface, and (4) shallow
soils over nearly impervious materials. These soils have a very
slow rate of water transmission.

References:

(1) United State Department of Agriculture. National Engineering
Handbook, "Hydrology," Section 4. Soil Cons. Ser.

(2) General Soil Map, Kern County 7-E-18286-0-C Soil Conservation Service.

D5:S5.2.11



N ITEM BASIS OF DESIGN
I3 Minimum size of 8 inches diameter, & inches in Cul De Soc where no
street sewer possibility of extension of line
2 Location Sewers shall be located in streets or alleys. Location
in easement subject to approval by the City Engineer
3 Minimum  design Siope fo be such that velocity of flow = 2 F P S
’ slope when pipe is full or half full In speciol coses, and
with previous approval of the City Engineer, on
absolute minimum velocitly of (6 F P S when pipe
is full or half full may be approved
4 Moaximum slope Velocily not to exceed /0 F P S5 without approved
erosion protection
- Monholes At sewer functions, changes in alignment, grade and
size. Not more than 350 feet for sewer under IS5
diameter, No! more than 600 feet for sewers between
I15% ond 30" At junction of sewers with a difference
in invert elevations three feet (3) a drop connection
wil be reguired. J of sewers of different diameters
sholl be so desio 18’ depths of both sewers
will be at a ¢ ~
& Inyerted Syphons Plon ond pr + Engineer for approvol
Depth Depth o ./ provide a minimum of
two o of cover. Where cim/msfances
requ’ two and one haolf (25) feel,
pir accordance with the reguirements
4
a House Connections shall be run 1o property lines and’
aum grade of i~ per fool ODepth of
ty line sholl be a minimum of Iwo and
« 23 reer
a Design Formuk Q/ formula, use n = 003

&

P,Uf;'PING MS” 7 5:/«@9 p;fmpmg SEWER DESIGN GRADES

stafion s g non - cliog STANCAR

pumps, each w 7 to hondle the PIPE _ SIZE alwl':ll%M DGBiSngﬂi

maximum flow. .apacity shall not 6" 0050 ‘

exceed /0 minute . of average fiow. 8" 0035

Operation shall be 1. stomatic. Pockoged 0" 0025

pumping station shall . manufoctured by a 2 0020

firm having a minimum of five (5) years 5" 00I5

experience in the building of packaged units.

Pruematic ejector lift stations moay be installed

subject to the approval of rthe City Engineer Singfe

well lift stations with submerged pumps ore not

approved.

PUMP PLANT DESIGN COEFFICIENTS DESIGN FLOW COEFFICIENTS
NUMBER OF G P M ZONE EESF'G'; ,:LC%VEV
RESIDENCES RESIDENCE —

Residential, single family 008
30 — 200 1.0 Residential, uniimited .02
250 — 400 09 Commercial 015
450 — 600 08 Light Industriol 020

QME 1 fo2]

AN R

SEWER DESIGN
STANDARDS

SATE
Nov. 28, 19603

Y

L
ANone

ENGINEERING

CITY OF BAKERSFIELD
CALIFORNIA

DEPARTMENT

S-23
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CITY OF BAKERSFIELD

RATIONAL METHOD

URBAN RUNOFF COEFFICIENTS (C)

TYPE OF DEVELOPMENT (Includes Street Area) (c)

Sandy Soil Heavy Soil
R-1, 6,000 S.F. 0.42 0.44
R-1, 7,500 S.F. 0.38 0.39
rR-1, 10,000 S.F. 0.34 0.34
R-1 15,000 S.F. 0.27 0.27
R-2 0.55 0.58
R-3; R-4; M-H 0.80 0.80
Commercial 0.90 0.90
Industrial 0.80 0.80
Parks Undeveloped 0.15 0.22
Grasslands, Type A Soil 0.15
Grasslands, Type B Soil 0.25
Grasslands, Type C Soil 0.35
Grasslands, Type D Soil 0.45
SURFACE TYPE (For Composites)
Pavement, drives and roofs 0.95
Backyards 0.05

Sandy Heavy
Lawns & Landscaped Areas Soil Soil
Flat Slope, 2% 0.10 0.17
Average Slope, 2% to 7% 0.15 0.22
Steep Slope, 7% 0.20 0.35

Sandy Soils - SCS Group A & B Soils
Heavy Soils - SCS Group C & D Soils

Soil groups for area in question can be determined by using

Section 2.11 or by referring to the General Soil Map on file

with the County of Kern.

RATIONAL METHOD

URBAN RUNOFF COEFFICIENTS

APPROVED

D1 :RAT.MET CITY OF BAKERSFELD

[ Al O ¥ Lo )

oIy ENGINEER \\ § ENGINEERING

CALIFORNIA

DED AR [MEN

CHECKED

SCALE

SHEET NO.



ESTABLISHED
STAND OF GRASS,
ENTIRE SECTION
EXCEPT BOTTOM

VELOCITY LESS THAN § FT/SEC
NON—-STRESS AREAS

VELOCITY FROM 3 FT/SEC TO 5 FT/SEC
STRESS AREAS

NOTES
E 1. VELOCITY BASED ON Q—10. DESIGN WATER DATE

S R e CNaESIGN @ PER CHAPTER SUBDIVISION DESIGN MANUAL [

2 THICKNESS “T° PER CALTRANS STANDARD
PLAN B13-2 CHANNEL PROTECTION

APPROVED

CITY OF BAKERSFIELD
CALIFORNIA

ENGINEERING



ROCK SLOPE PROTECTION /

VELOCITY FROM 5 FT/SEC TO 12 FT/SEC
NON~STRESS AREAS

VELOCITY FROM 5 FT/SEC TO 12 FT/SEC
STRESS AREAS

PORTLAND CEMENT CONCRETE,

AIR BLOWN MORTAR WITH WELDED

WIRE MESH, CONCRETED--ROCK SLOPE

PROTECTION, OR SACKED CONCRETE

SLOPE PROTECTION ALL IN ACCORDANCE

WITH CALTRANS STANDARD PLANS B13—1

& B13-2 VELOCITY GREATER THAN 12 FT/SEC

STRESS AREAS

NOTES
1. VELOCITY BASED ON Q—10. DESIGN WATER

S D DNSeESION @ PER CHAPTER SUBDIVISION DESIGN MANUAL

2. THICKNESS “T° PER CALTRANS STANDARD
PLAN B13-2. CHANNEL PROTECTION

CITY OF BAKERSFIELD
CALIFORNIA

CITY ENGINEER ENGINEERING




R/W

/

ACCESS STRIP
BUFFER &
SRR

PROVIDED IN

CHAPTER 2.7
FENCE AS

MNVE 30 dOL

XNVE 40 301
ONILSIX3

MNVE 40 30L
ONILSIX3

SHOWN EVIDENCE OF RECENT EROSION

OR WHERE UNSTABLE SOILS ARE
ENCOUNTERED.

SLOPE REQUIRED WHERE BANK HAS
TOP OF NATURAL BANK OR {NTERSECTION OF 2:1

SLOPE FROM TOE OF BANK WITH TOP OF BANK.

MNVE HLIM 3d01S
L:°Z JO NOUD3ISHILNI ¥O

MNVE WHNLYN 40 d01

BUFFER &
ACCESS STRIP
FENCE AS
PROVIDED IN
CHAPTER 2.7

\

=
~
o I
DATE
USE OF OPEN CHANNELS FOR STORM WATER CONVEYANCE 12/11 /89
IS RESTRICTED IN ACCORDANCE WITH SECTION 2.2.3. SUBDIVISION DESIGN MANUAL e
CLOSED CONDUITS ARE THE PREFERRED METHOD OF BJD
CONVEYANCE AND SHALL BE REQUIRED FOR ALL
WATERWAYS UNLESS OTHER ALTERNATE METHODS ARE RIGHT OF WAY CHEckeD
APPROVED BY THE CITY ENGINEER. FOR e
NATURAL CHANNELS NTS
APPROVED SHEET NO.
CITY OF BAKERSFIELD
CALIFORNIA D—5
CITY ENGINEER ENGINEERING DEPﬂENT
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USE OF OPEN CHANNELS FOR STORM WATER CONVEYANCE
IS RESTRICTED IN ACCORDANCE WITH SECTION 2.2.3.
WATERWAYS UNLESS OTHER ALTERNATE METHODS ARE

CLOSED CONDUITS ARE THE PREFERRED METHOD OF
APPROVED BY THE CITY ENGINEER.

CONVEYANCE AND SHALL BE REQUIRED FOR ALL
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USE OF OPEN CHANNELS FOR STORM WATER CONVEYANCE

IS RESTRICTED IN ACCORDANCE WITH SECTION 2.2.3.
WATERWAYS UNLESS OTHER ALTERNATE METHODS ARE

CLOSED CONDUITS ARE THE PREFERRED METHOD OF
APPROVED BY THE CITY ENGINEER.

CONVEYANCE AND SHALL BE REQUIRED FOR ALL




R/W

ALTERNATE R/W WHERE
ADJACENT GROUND IS R/W FENCE

NATURAL GRADED AS SHOWN
GROUND

0.5'
TYPICAL

}

DESIGN DEPTH
PLUS FREEBOARD

Iy

PR2PN 0N IF MAINTENANCE ROAD iS NOT
PROVIDED ALONG TOP OF BANK
PROVIVE ACCESS FROM PUBLIC
ROAD TO CHANNEL INVERT AT
INTERVALS NOT TO EXCEED 2000’

S:1 OR FLATTER

4" MIN.

PORTLAND CEMENT CONCRETE,,
AIR BLOWN MORTAR WITH WELDED .
WIRE MESH, CONCRETED—ROCK SLOPE 8" MIN. IF USED
PROTECTION, OR SACKED CONCRETE FOR ACCESS
SLOPE PROTECTION ALL IN ACCORDANCE

WITH CALTRANS STANDARD PLANS B13-1

& B13-2.
RIGHT OF WAY FOR LINED CONSTRUCTED CHANNELS
USE OF OPEN CHANNELS FOR STORM WATER CONVEYANCE o2 11 /89
IS RESTRICTED IN ACCORDANCE WITH SECTION 2.2.3. SUBDIVISION DESIGN MANUAL DRAWN
CLOSED CONDUITS ARE THE PREFERRED METHOD OF Yo1/800
CONVEYANCE AND SHALL BE REQUIRED FOR ALL RIGHT OF WAY FOR LINED CHEOKED

WATERWAYS UNLESS OTHER ALTERNATE METHODS ARE

APPROVED BY THE CiTY ENGINEER.
SCALE

CONSTRUCTED CHANNELS NTS
APPROVED SHEET NO.
CITY OF BAKERSFIELD
CALIFORNIA
D-8
CITY ENGINEER { NENGINEERING DEPARTMENT

NJ




12°
! Colder Coupling
Colder Coupling (Tw) e Se
G P
Existing Sewer B\ ¢ e
Plpe

% b\(\
% New V.CP. with Mechanical
5‘\C C::\prmlon Joints e

.

TR,
May be used In place of

Compacting Soll to Springline.
urry shall be vibrated.

Alternate Concrete E) adle Detail

For replacing sewer — when_broken
No Scale

STORM DRAIN

KRR K22
;%, aiiieiialanl \.\/*,\ /<@ Exist. Utfiity Pipe
RS \| A A\ » ”
ﬁ///\\})\\\/\ﬁa))x\/(% To be used where "K” equals 12" or less
Pipe Saddle Detail
No Scale
DATE ‘
SUBDIVISION DESIGN MANUAL okt un
PIPE SADDLE DETAIL CHECKED
— ]
SCALEN_l_s
APPROVED SHEET NO.
CITY OF BAKERSFIELD
| , CALIFORNIA D-9
O X (L
CITY ENGINEER \R ENGINEERING DEPARTMEN




GENERAL NOTES:

. All work shown shall conform to the
ﬁ':",:‘f';.&“',.lz mﬂm’ applicable sections of the specifications
2 1/2x 2 1/2x 1/4 Galvanized entitled, "Standard Specifications, State

of California, Department of Transport—
ation, current edition.

. All concrete shall be Class "A" and
shall be within 2—1/2" to 5-1/2"
slump.

. Subgrade preparation shall be const—
ructed true to grade and cross sectlon,

Expansion Jokt (Typlool) (v)tigb ic;rt?actlon of 90% to a depth of

. Existing sidewalk shall be sawcut and
removed at the first scoring line at or

ELEVATION beyond the planned joint. All exposed

surfaces of the sidewalk underdrain
shall match the existing curb, gutter,
and sidewalk surfaces.

. Expansion joint filler material shall
consist of preformed of a durable,
resilient compound.

. Dimenslons:
1"<a<3"
b= variable
€= 90°
All dimensions to be approved
by the engineer.

. All Inlet modifications shall be
subject to the approval of the City
Engineer.

6" 2'-0"

;g ;g: g g‘d"rg - Y8 x 2 3/8 x 3/8 Galv. Steel Angle W/ Anchor

Face
1/2"

T

Outlet

4°x4"/ 4"x4" Weided Wire Fabric

SECTION A-A

STANDARD
SIDEWALK
UNDERDRAIN

CITY OF BAKERSFIELD
CALIFORNIA

ENGINEERING




Corner Cutohf — Fence cutotf ot sireet corners
shal conform 1o the requirements
. , t !
o — , --8 Chon-Link Fence w/Redwood Slots ° m_. City Traftic Enquneer.
[ 15" : 1\.v‘ S T ! ’ !
Tye, —Ton | Pyt
N \\ J I'
Y N ! C
!
I Toe |
|
i 'Ei
2 | =
| RICI 2'
T [t
™E i
Toe 1 = Ceeg
[e MO; N ﬁq J
Siope mp 7
59
Top . \r
o o
PL AN NOTE: Location and numper of
drive cnd walk gotes
n tence 10 be determmed
-Construct 6 high Chain - Link 2.,:,:.:,.” By the City
Fence w/ Redwood Slats ! property ’
line, uniess otherwise directed by the
City Engineer.
——e_ -LOwest Iniet Guiter Elev. Gutter K-.
— — U \
— — —— ~E=_Free_Boorg AT ) !
% y ~-Design Woter Surtoce
Pipe
3 Outler
] Structure ~
JENERAL NOTES:
.

¥ unLEss

ALLOow eED

OTHIERWISE,

-3

“1/2"¢ Bors@ 6 "cirs!

Bor L

th = Pipe
0.0. +i0

PLAN

OD of Pipe s 2-0"

SECTION

_-- 3/8" by 2" Flat bar

. Mimmum 307 7" Tl (Length zPipe 0.0 +10")
L_ﬁ_‘ ’
/’

Weid bar 10 hinges.

SECTION A-A

All work shown shall conform to the applicable sections of
the current specifications entitied "Standard Specification.
State of California, Business and Transportation Agencv,
Department of Transportation’,,and :ne following speeiet
fROMiEiLONS . LATEST GENTRAL

: EDITion NOTES
Drainage basin shall be a minimum of one buildable lot,
fronting on a streev, and having a shape and :(scation
acceptable o the City Engineer.

Landscaped park drainzge basins shall not be governed by
this standard.

8asin site shall be deeded in fee to the Citv of Bakers-
field.

Side slopes shall not exceed 2:1

All exposed metal in the outlet structure shall be hot
dipped galvanized arter tabrication.

Outlet structure thall be constructed with Class "A"
{6 sack) concrete within 2 1/2" to 5 1/2" slump.

Concrete shall contain no additives unless prior written
approval is obtained from the Citv Engine=er.

Concrete shall be cured with a white pigmented curing
comoound complying to Section 90-".C1B of the 3tandard
Specifications.

v0 pipe tells shall be placed in structure.

Chain Link fence and gates shall conform to the specifi-
cations shown on City of Bakersfield Standard Drawings
$-i0 and S-11.

All new drainage basins including area “Yetween fence §&
sidewalk shall te sterilized with a permanent sterilant
such as Hyvar A. Additional treatment tc the area berween
fence and sidewalk shall be as directed bv the Engineer.
Application rate is twentv-five (25} pounds ner acre. 1A
rerresentative of the Parks Oivision shall ke on sits at
time of sterilization.

2asin zapacity shall conform vo Citv of BRawersfieid Public
+3rks Department Design Policv for Orainaze.

oave

NaoviC 1982

STANDARD

vRawn

lsLrses
CnEgRED

Q. Lame

DRAINAGE BASIN

waces

NCNE

T -
£ - REVISED JuL 89
al ]
& 1L srmeoee o e
- ‘9\(."&
g| = 13/8" Golvonized Mochine Bofts UNE S 23
el nto Lead Shieids. * \
___________________ \_ 1~ -~weid 172" Bors tc Fiot Bars L (M eBa)
{Length = Pipe 0.0.+10") ot Top and Bottom e
ELEVATION p
’ g
OUTLET STRUCTURE SR

CITY OF BAKERSFIELD

CALIFORNIA
ENGINEERING DEPARTMENT

S-9

N-1



e

“ N Broce or Tep Runner - | /87 0.0
N Gelv. Pipe, 2.27 ®/ tuot
- Morizontel or Diogonel
broce with truss rods
‘\:;;l ~Terminel s Camer Post Line Post-—
< N s
AR <
B ,-Tension Wire ® 7 Go. Gol Coil Spring
Q1R800 1B
it < 2 s < e s X "
ELXAIRAANXSSBEFIAARAARRAIIRR T RAFALSIIRRAFRAZ R s o R R RR LIS

- O RN , . R R 1 -

Closs °8" PC. e
Concrete ———— :

NE *
GENERAL NOTES: 5 -
Installation of fencing and pates shall be in accordance witt
the requirements of Section BA-4 of the specifications
entitled “Standard Specifications, State of California,
Departwent of Transportation®, current edition,

Min.

A 6" x 6" concrete curb shall be constructed under all fence.

Within City parks, a &" thick x 9° wide curb shall be used.

In either case a 1 1/2" clearance between the curbing and the
Ty Ifabric shall be used.

!
{Concrete shall be Class "B" {% sack) and shall be within 2
172" to 5 1/2" slump. Surface of concrete shall be troweled

Qs X )
R N SN V’? .

X
& IR . Y
\\\\ N¥ 15/8°00 Raits”
=

N3y R 3 % smooth, and brush finished. Corcrete shall contain no
AR R R ,E?f{ ORISR jadditives unless prior written approval is obtained from the
PO \\\\\\\§\\ stheeo 2 _iCity Engireer. Concrete shall be cured with a white pigmwentec
SRR Q\w\ DN 2.4 e o ae 0t curing compound complying to Section 90-7.@1B of the Standard
2 SO DR e e : ‘ g :
R > ; A G et ..+ Speciftications.

TmRCC. Wing Woki or g Correr post shall be installed at all angles in fence lime ir

excess of 10 degrees.

End, Corner and Bate Posts shall be braced to the nearest

TYPICAL DETAIL AT line post with galvanized dia?onal or horizontal braces used
CULVERT ENDWALLS as compression wembers and galvanized 3/8° steel truss rods

with turnbuckles or truss tighterers used as tension members.

Fabric shall be fastered to Bate Post, Terminal Fost or
Correr Post with 1/4" x 3/4" stretcher bar bords at &" on

center.
FENCING TABLE Fabric shall be fastened to line post with fabric bonds
3 y spaced approximately 14" apart, and to last runner and bottom
HEIGHT | 1 HEIGHT 2 HEIGHT 3 tension wires with fabric bords spaced approximately 24"
H s 3 10' apart.
DC 2-6 3-0" 3.0" o ) .
oL Z-0 7.6 30 tnain link fence fabric shall conform to the specification of
Terminel Past | 2 78700 own Pipe | 2 78" 0.0, Gore a3 VT 0.0 9o Pooe ASTH designation: A 392, Class I.
- smesr 578 8/ ;e 1880/ F _ . ) X ‘
P r— oubgrace preparation shall be constructed true to grace anc
IR A S et . _ cross section with compaction of 85% to a deoth of ©.50 ft.
Line Pust 2708 /Rt at0 ey 2700 00 Gak Pae REVISED K0/4/83
1 7/8° 00 Gon Pge |2 ME Q0 Gotv. Pipe - arnerves vv . ﬁVibEUUL i’ sare
2.128/1¢ 3.65 8/ F2 Y St STANDARD Nov. 7
¥ Gavge, 1 SA inch A
) 9 Govpe, 2 inch Wesh, Geiv. Aftar | Toanis Fence Mesh, | | : G.L.R
Fence Fodric Weeving, Kmuckied Top And ::uncl‘lv':"‘re.'"l::" CHA'N LINK | ! .
Redwood - e #2; : F E N C E ~aLm M:“
Siats 2%« § 4 /Y e Nons
T W
NOTE: -
When redwsod suburbon screen is required, it sholl be used with CITY OF BAKERSFIELD S - O
3x5 9 gouge fobric so constructed thot the siots ore locked into QLE)Q—QL H 4 CALIFORNIA !
positioy ond ton only be removed with use of tools. i 25 ENGINEIRING DEPARTMENT

D-12



-, goanspa B
K\VAA(Y/‘!/‘ AP e NS G = .
ox ATt N AN SN '~.A N L PNENTN
- < ~ A :
~ < 2 . / Faoric - 9 Gouge, 2" v
Z H=p=~~-1 5/8"00 Saiv Pi : L HE
o 2 . ";‘ p - 272 0 60 O L " mash, goivanized aisl .o
({,( s, 4 :-/ - i | > - :mvuu:c:mq,m S
o ’ - Tan ., —t w nuCkie! top —
. ¢ / 7 p - - . ‘< bottom. N .
Fobric - 9 Gau *&.‘."‘E . oy ::»_‘.-“- Horizontal or Dioganal | x Bottom P o
136" Tennis Fence <,# r— - wa; o | (Valg brace with truss “rods 3 ‘ ’ S
. < . P
Mesh, golvonzed Y~ ™~ o :\ ; < __
ofter weaving il TR ¢ s N WALK GATE w1 <SINGLE WALK GATE T | °
knuckled 1op and > Ay SAGLE WALR GATE B [ wiom - 4 teer S oot
bottom . S % Ik ./ Widih - 4 feet I , Heght - 58" or DS
£ A <@ 5 -7 Heignt - 7 feet ] o « Frome - | 78°0.D L
2Ll ~==~HEHF T Frome-178"00 Gon. Pipe S p Gotv. Pipe 7,
Horizontal or /{ 1T -(l/ Ald=t 2.72 #/toot z. A 2.72 8/ 100! 2
Diagonai broce ~” -~ | |- Al Single gate fork latch N - Single gote fork s
with truss rods .~ . 7 . with lock Pim ‘o :::n with s G4
. . ) V% _, p e
: i . x L /
: /; e . A 8 < : -,
. 1 o i e . k. < . /
:~’.‘-_’ '_V\tt -'l” A b '\)',"'l g - \ ///// R I . /(,f/'>
A . [V s A0 Al A 3 hY: il A 5 D
v o y N & e N " Y oy - ot -
a < . . St .. T N 3 . e .
s e . ’ e . 4 . '1__ 0] €« I
. d ~t o
ol 4 1
o : o Class"8" BC. Conc. ? Closs "8” PC. Conc.
w o r ™ . L
, ; 7]~ ok Pos - 30270 Sate Post- 2 7€°00
Goiv. P Gatv. Fioe
— {4 7.58 # oot ! 579 ¢/ oo

g

Min

I0 FOOT FENCE

PEDESTRIAN GATE

~Fobric -9 Gouge, 2"mesh, gotvonized

7 after weaving, knuckied top and

Min.

PEDESTRIAN

GATE

/ botiom
p sm— >« - o ([ — = | a I - ~ & A A A
X . '\\" . . . r =1 NN O .Z//, i N T .
. . - '; c,
. -3/8" Adjusteble o e .
Ld ) Broce Rod, {Typ., . HOUBLE DRIVE GATE - L
s all gates) L . md,:'. 12 feet - W < NP
) = * - [-14 = q
N, . Fve:n-i7/8 0.D. Gow. - R . K-
- N : Pipe © .- Gate Post -2 v/e" <. 4|
i \ ’ 2.72 W foot Fd~ 7, OD Goiv. Pipe RN
7 Commarciol focking L 579 #/fo0t
. Tumbuckle - — - * device with drop bar :
3 S, A eeas Cpa Cn " R P
L a 5 — ¢ e
;onxmm:hor’ anon:l, ~ Class "B" PC. Conc.
ace wi russ rods DOUBLE GATE

GENERAL NOTES:

Subgrade preporotion shall be constructed trus to grode ond
cross section with compaction of B5% to o depth of 0.50 feet.

Concrete shoit be Closs "B” (5 sack) and sholl be within 2 V2" to

51/2" Slump.

Surfoce of concrete sholl be troweied

cnootn, ond brush finished.

Concrete shoil contoin no oddifives uniess prior written opprovol
is obtoined from the City Engineer.

Concrete sholl be cured with o white pigmented curing compound
complying to Section 90- 7018 of the Stondord Specifications

End, Corner ond Gate Posis shall be broced 1o the neorest line

post with golvonized diogong! or horizontgl
compression members and golvanized 3/B” steel truss rods with
turnbuckies or truss tighteners used as ftension member

When redwood suburbon screen is required it snall be used with
3x5-9 gouge fabric sc constructed that the sicls ore locked
into posttion ond ccn only be removed with use of tools

Frames sholl be made with fittings or weided, with welds
ground smooth, ond regaivanized.

Chain - Link fence fobric sholl conform to the specifications of ASTM
Designation: A 392, Class 1

Installgtion ¢f tencing ond gotes shall be in accordonce with the
requirements of Section BO-4 of the Standord Spacitications, Stote of
California, Business and Tronsportotion Agency, Department of Tronsportation,

current edition, and th

ese General Notes:

Curbing os specified by C.0.B. Stondord Drowing S-10 shoil be continued

under gotes.

R‘,_\/!T,-i)JUL

braces used as

arvRevED BV TWE
CITY SeUNGR.

Moy, 7 wlS
/
A,
“MGL—H
APPREVES

g Lot Soutias

STANDARD
CHAIN LINK

GATES

L.L
BATS
Nov. 7. 572
ohawn
G L R
1 e}
b
J -
PCALRSY
None

CITY AvemEee
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“...#4 bars bent down
and imbedded into

oo Voriable
- r 36" — —=ir
unless otherwise noted ‘l/\ﬂ-r\z——/\f—-

~
—
~

A

2

_ o Vorioble 1
"--....Subgrade is optional with contractor

SECTION A-A

. '#f bor-Toral 4

A 2 min

REINFORCING AROUND PIPE

wa/l 12* Gutter
As L ‘
PLAN
2
Alhombra Foundry gofvonized
frame & cover # AI530 with 2-
3" stainiess steel socket head —Spe Steel
set? screws (set opposite and { Ple: Detail J
finished flush) or equal-~. , . Flate Deta
_ ) ; Sidewok Slope 5 in/T!
T7 | P |
,Nc/r__‘ L' 17Clr =i '/{"C/r —&
¥ Ok GENE
4 . RN 4q
: i'-,zNa 4 bar Ny .
: 1| | vories-
w15 20" min. i
L 9 [
3 : |
§ o Rounded, R: pipe .
. A
s : wol thickness — .1 7
T 2l *
ol Stope 1o outiet
T from ofl directions \
8.
9

.
Adjusting nuts 1o be tightened .
ond secured in ploce when plote -
/s in proper position.- " -l .
1"x17° support boit  Protection bor
with hex nuts.- -

.-Alhambra Foundry Curb Armor
" ®A4-39/! with onchors or equal.

Reinforcing steel,
see plon view.--.

T ?. V Normol r

W Gutter

- Flowline~  Curp
= Height

(See Note7)-—"

STEEL PLATE DETAIL

GENERAL NOTES:

AN concrete shall be Class A" and shall be within 24 10 5%
siump.
Stab to be poured monolithic with sidewalk where sidewalk is
constructed or replaced. Surfaces of all exposed concrete
shall match siope, fimsh,color and scoring of adjacent concrefe.
WALL THICKNESS: T=6" except when:

H>8reer T=8"

L >8reer T7:8"
Carch basin walls sholl be increased by 2° minimum in
thickness if poured against eorth in lieu of vurside
face forms.
Wall reinforcing not required when H=8'or less and L=7'
or less. Walls exceeding these /imits sholl be reinforced
with No.4 bors at 18" OC,both ways. Al reinforcing sholl
be No. 4 bars 13" clear of inside face unfess otherwise shown.
All exposed metal parts shall be galvanized after fabrication.
Support bolts shall be insralled when /ength of opening exceeds
5'0" and shall be soaced 3t not more than 5'0° O.C. and rot
/ess than 3'0° OC
When curb opening exceeds 5 ;L:a plain round stee/ protection bor
/" in diometer shall be installed. Bor shall be imbedded 5° at
each end
Pipe shall be as specified or as directed by the Engineer The
ongulor cut on. the pipe shallbe made as directed by the Engineer.
All work sholl conform fo the applicable sections of the
specifications entilled " Stondard Specifications, State of
California, Departwent of Transportation”, current edition.

JuL 8
* Revised 9/22/82
o e— STANDARD Jon 26,1982
Feb 17 82 BRAWN
CATCH BASIN (ke
fy Ky 8.0
Kitos S TYPE ‘4" e

CITY OF BAKERSFIELD
CALIFORNIA

S-12

ENGINEERING DEPARTMENT

D-14




|—-1>

2
Lt }
1 *‘OJ: I
¢ ]
T
—re g

B
BEN

K
]
[}
'
|
1
!
[
1
6'L|6'_|6"|
L

ly
|
H

=i
=
=

T

Unless otherwise specified Unless otherwise specified

30"

L

L»

36"

N
©
\No. 4 bars bent down
ond imbedded in woll i2°.
wh Gutter
PLAN
Alhombra Foundry galvonized
lramgl 8 cover No.AIS30 with
- % stainfess stee/ socket
head set screws (set opposite o aman ~Ses Stee/
ond finished flush) or equol>  Sjope § in/tt. i Plore Detail
T——Tgxsmﬁ::._,-ﬂ.- RS T
"—2" 1 3 - - “
' S Yger AL

Low

from al/ directions ~ [

1
Rounded R:=pipe
i feq
uckpess ===
fo outle? !

% .
3 .
§ &
! S/ope
[ 8 DU S
k"
— by —— -

‘ -

‘ 3: 6. _1'_ 8‘*]
Unfess othermse specified !
grade is optional with contrac/or.

Adfusting nuts to be tightened
and secured in place when plo.
IS In proper position -
127" support bolt :.v"PfaffoIOﬂ bor
with hex mrs. =——

»® 6

Abhombro Foundry Curb Armor
# 43911 with anchors or equal.

Reinforcing steel,

see plan view--

T
_L "

4 (See Note 6 )

STEEL PLATE DETAIL

GENERAL NOTES:

L ANl concrete shall be Class "A" and sholl be within 24" to 5§°
slump.
2. Slab to be poured monolithic with sidewalk where sidewalk
1s constructed or replaced. Surfaces of all exposed concrete
shall march finish,slope,color and scoring of adjacent concrete.
3 Carch basin walls shall be increased by 2" minimum in
thickness if poured against earth in liey of outside Foce
forms.
4 A/l reinforcing shall be No. 4 bars uniess otherwise
shown. All exposed metal parts shall be galvanized
arter fabrication.
5 Support bolts sholl be spaced at not more than 5-0" CC.
and not less than 30" O.C
when curb gpening exceeds 51';' a plain round stee/ protection
bar 1" in diameter shall be installed. Bar shall be imbedded
5% ot each end.
7 Pipe shall be as specified or as directed by rhe Engineer.
The oangular cut onthe pipe shall be made as directed
by the Engineer.
8. Al work sholl conform to the applicoble seclions of the
specifications entitied, “Standard Specifications, State of

California, Department of Transportation®, current edition.

SECTION A-A

Variable
min,

.

/

e

SECTION B-B

REVISED wsuL ‘89
® Reyised 9/22/82
—— STANDARD Erb. 51982
o FealZ 82 —
, ) CATCH BASIN —
( i,z [ Aolvan v LD,
4 . STV cusen § rYPE A-/ 'None

4 Duls Mourtid
crry lucu:yﬂn

ENGINEERING

CITY OF BAKERSFIELD

CALIFORNIA
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— 2 Curd L — &'
Norma/ ; Norma/
|
€ He 09 e LCH
(702 (o ot N
Gumer |V = Limits NE
PLAN

TYPE A CATCH BASIN IN GRADE SAG

' | f
Norma/ 6 Curd r 3 —{ Normol
CH ] ; CH~
\ | Opening '
‘ uf TR
- 1 ! s ‘
%PCC —_— —— CH+D = ~_(L !
lGufrer val Limits i T
PLAN

TYPE A Al CATCH BASIN ON GRADE

A -] A—]
Clear fp——6" r— 3 —
Mwmo)._ PP L 2’-] Opemlgl.z'-i—_ 4’ —  Normol Normal Curd Opening | Normoa/
CH~ CH 2N I CH+D i CH
 Limifs T T ! A} Limits .
- -— | e —_— —— i
%' Gutrer // X % N T
= o e
X 1 \ﬂ 0\\ — kS
4 + = e
ad GO w:a' g "= Slope break line _/_J
Typical GDO Ws¢' Typical A
PLAN PLAN
TYPE GO & GDO INLET IN GRADE SAG TYPE GOL INLET ON GRAD
(GO SHOWN)
Normal/ Gutter Normal
CH ! Depression CH
Norma/ Gutter
Flowliné Top of

’-— 6 —-46/-ar — —=
Opening

* /'for Type A
PROFILE
TYPE GO & GDO INLET TYPE A CATCH BASIN
IN_GRADE SAG

GENERAL NOTES

L D=Gurter Depression. It shall be 2° for Type 4
ond A-/ catch basins and 3 for other inlet
types un/ess otherwise shown.
CH = Curb Height.
CH+0 Limits = Limits of foral depression ir gurter.
—=Stroight Grade, Downward S/ope.

! —jp— O P
, 1 Clear Lo CH
6 ———{ Opening 3
* 2'for Type GO & GOO
PROFILE

GRATE INLET AND CATCH BASIN ON GRADE

4 —T
Gurrer |

—~~=zGutter direction of flow. gfafw’d
2. Gutter depressions sholl be Class ‘8" PCC. 6" _
thick. I
3 GDO, 50 ond GOL inlets may be used with :
approval of the City Engineer. GDO,GO and —Lf"— * W:6for Type GDO
GOL inlets sholl be constructed, without steps, SECTION A-A

in conformance to State of Californio,
Deportment of Tronsportation Stondard Plons
D72 & D74 and Grates shall be Typs 24 in
conformance to Standard Plon D77-8.

4. Derails for AC. pavement. When PC.C. pavement
is used, corners shall be squared off.

fess7 . a2 STANDARD ﬁ’i
}9/»[ - ,‘//z‘ GUTTER DEPRESSIONS s
CITY cLamK "‘;:n
CITY OF BAKERSFIELD
Qule Mpbus CALIFORNIA S-14
€Y ana.ggdn ENGINEERING DEPARTMENT




¢2” | K g2" i
; (Min.] ! Min.) -
6" . . Cutside Diem. of outlet plus 12° . 5" | 6" | Cutside Diom of out'e? pius 12" 1
l‘ 32" (Min.] | ! | 3 2 tMin.) ; |
I N ; 4 |
le" A
t l | Vel
T h — Gk
i ‘°A N -|— —_—tr
5% I [ ” s
A ’.’ 7 ‘%50 J"cenrers both waysi e
NENT
~EVE

#* 50t 18"

a5 i

cenrers

Outsice Diam. of outet phs 12"

PLAN

&5 ar 6° centers when

outside diometer of pipe
is 30° or greater

IS M H. Frame ond Cover

5' Maximum Cover

(Extension Ri red)
| | ' : i .?\..” - xrension Rings Requir
SIEANY
vgsigele _ __ Joriopie: s
'Ms/ape ‘I oo
I
e
RS
i’ l
3 | ~
. I | §
©.8
S — i
&~
I §=“"
: N
I S~
et borrem 10 £ !
of outlet pipe - |
! ‘\ |
| é-"..

l

4" 2% Min

(32" Min)

(610" Max. )

SECTION A-A

SECTION B-B

GENERAL MOTES: . ]
All concrete to be of Closs A unless ctherwise
specitied.

At remforcing steel shall bé of # 5 round bors
and bent as shown.

Pipe shall ve cs specified or as direcred by the
Engineer.

Manhole casting shall be 10, specifications ror "Stondord
Manrole Frame and Cover “— Manhole cover shall have
cast_thereon in raised letters, “DRAIN, lettering *o
te 3" in height and raised .

All work shail conform to the appficable
sections of the specifications entitled
"Standard Specifications, State of
California, Department of Transportation”,
current edition.

REVISED JuL 8
c—r;v eo\;-:n_? é/ s TA NDA RD Jah /?l /96.3
ek o .t DRAINAGE STRUCTURES | Zins
- S JUNCTION BOX
_&%M&‘ﬂsﬂ-u ccaLEs
€rTY cLanx None

A E. Bugon

CITY OF BAKERSFIELD
CALIFORNIA

Yerre anamean

S-19

ENGINEERING DEPARTMENT
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The upper portions of
incoming ond outgoing
sewers sholl be remcved
ond the broken edges
sholl be plastered
smooth with cemen?
mortor.

Transition between
inverts sholl be a
smooth worped
swrioce.

SECTION

NOTE: PCC. shkb not to be
poured until paving
is in ploce.

2:1 Mortar, dry pocked

GENERAL NOTES: .
All work shall conform tc the applicable
sections of the specifications entitled
*Standard Specifications, State of

- California, Department of Transportation®,
current edition.

Mortar shall consist of one part portland
ceznt to two parts pf clean, well graded
sand.

Joints shall be filled with mortar and neatly
raked or wiped on inside of pipe.

Precast reinforced manhole sections shall be
constructed in accordance with the provisions
of ASTM C-478, curvent edition.
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