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RESOLUTION NO. 2001-09

A RESOLUTION APPROVING AND ADOPTING THE SELMA-KINGSBURG-FOWLER
COUNTY SANITATION DISTRICT COLLECTION SYSTEM CONSTRUCTION STANDARDS

SELMA-KINGSBURG-FOWLER COUNTY SANITATION DISTRICT

RESOLVED, by the Board of Directors of the Selma-Kingsburg-Fowler County Sanitation
District that:

WHEREAS, the Board of Directors adopted Resolution No. 82-008, Approving the Selma-
Kingsburg-Fowler County Sanitation District Wastewater Sewer Design and Construction Standards on
June 3, 1982; and

WHEREAS, said Standards have been reviewed by District staff and the District Engineer and
they have made recommendations for revisions; and

WHEREAS, said revisions are contained in the August, 2001 Collection System Construction
Standards heretofore presented to this Board and on file with the Secretary of the District; and

WHEREAS, the objective of said Standards is to establish policies regulating the design,
materials, plan preparation and construction of wastewater sewers and appurtenances within the District;
and

WHEREAS, said policies are to be interpreted, modified or revised by the General Manager or
the District Engineer as may be warranted.

NOW, THEREFORE, the Board of Directors hereby repeals Resolution No. 82-008 in its
entirety and approves and adopts the August, 2001 Collection System Construction Standards heretofore
presented to this Board and on file with the Secretary of the District.

The foregoing resolution was introduced by Director
Case, who moved its adoption, seconded by Director Fernandez, and adopted on roll call on the 9" day
of August, 2001 by the following vote:

AYES: Directors Case, Fernandez, Niswander and Wright
NOES: None
ABSTAIN OR ABSENT: Director Koligian

AYES: 4 ; NOES:_0 ; ABSENT OR NOT VOTING: 1

WHEREUPON, the Chairman declared the foregoing resolution adopted and SO ORDERED.

/s/_David Michel

David Michel

Secretary of the Board of Directors
SELMA-KINGSBURG-FOWLER
COUNTY SANITATION DISTRICT
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SECTION 1

INTRODUCTION &
GENERAL POLICIES



SECTION 1.0
| NTRODUCTI ON AND GENERAL PQOLI CI ES

1.1 SCOPE

The design and construction of wastewater sewers, appurtenances
and private sewers in the Sel ma-Ki ngsburg-Fow er County Sanitation
District shall conmply with these standards herein called
"Col l ection System Construction Standards,” except where specific
nodi fi cati ons have been approved, in witing, by the Manager. Al
subm tted plans shall be signed by a registered civil engineer and
all work shall be in accordance with good engi neering practice.
Thi s docunment sets forth the procedure for designing and preparing
pl ans and specifications for wastewater systens built within the
District. Wherever there are differences between these standards
and ot her county, state or federal regulations, the nost stringent
or highest requirenent shall govern.

1.2 | NTERPRETATI ON

The Manager shall decide all questions of interpretation of "good
engi neering practice" being guided by the nost recent edition of
the "Gravity Sanitary Sewer Design and Construction” (ASCE Manual
on Engi neering Practice No. 60 or WEF Manual of Practice No FD-5)
both prepared by joint commttees of the Anerican Society of

Cvil Engineers and the Water Environnent Federation.

1.3 DEFIN TIONS AND TERMVS

Whenever in these specifications or in any docunents or
instruments where these specifications govern, the follow ng
terns, abbreviations or definitions are used, the intent and
meani ng shall be interpreted as foll ows:

Abbr evi ati ons

AASHTO Anmeri can Associ ation of State H ghway and
Transportation Oficials

ACI American Concrete Institute

AGC Associ ated General Contractors

ANSI Ameri can National Standards Institute

APWA Anmeri can Public Wrks Association

ASCE American Society of Cvil Engineers

ASTM American Society for Testing and Materials
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AWM

Ameri can Water Wr ks Associ ati on

uBC Uni f or m Bui | di ng Code

UPC Uni f orm Pl unbi ng Code

V\EF Wat er Environnent Federation

Pi pe Types

ABS Acrylonitrile Butadi ene Styrene

AC Asbest os Cenent

Cl Cast Iron

CwvP Corrugated Metal Pipe

D P Ductile Iron Pipe

PE Pol yet hel ene

PVC Pol y- Vi nyl Chl oride

RC Rei nf orced Concrete

VC Vitrified d ay
Definitions

“Appl i cant” An i ndividual owner, or owner’s
devel oper, builder, engineer, or other
aut hori zed representati ve who applies as
the owner’s official agent to the
District for sewer service.

“Applicant’ s Engi neer” The Engi neer licensed by the State of
California as a civil engineer, retained
or enployed by the Applicant, under
whose direction plans, profiles, and
details for the Woirk are prepared and
submtted to the District for review and
approval .

" Appr oved" Unl ess specifically indicated otherw se,
this shall mean approval by the Manager.

" Boar d" The District Board of Directors.

"Cities" The cities of Selm, Kingsburg and
Fowl er California.

" Count y" The County of Fresno, California.

"District" The Sel ma- Ki ngsbur g- Fow er County

Sanitation District (SKFCSD)
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"District Engineer”

"Easenent "

"Fixture Unit"

"House Sewer" or
"Bui | di ng Sewer"

"House Pl unbi ng"

"I nspect or"

"I nterceptor Sewer"

"Lateral Sewer"

"Mai n Sewer"

"Manager "

The professional engineer or firm of
prof essional civil engineers authorized
to provide professional services to the
District.

A recorded docunent in which the | and
owner gives the District or Cty
permanent rights to construct, operate
and maintain a sewer across private or
ot her property.

The unit equival ent of plunbing fixtures
as tabulated in the Uniform Pl unbi ng
Code.

A sewer on private property

connecting a building with the service
| ateral on public property at the | ot
l'ine.

Pl unmbi ng fixtures, devices and drai nage
piping within a building or structure
contributing wastes to the District's
sewers.

An enpl oyee or agent of the District or
City engaged to observe and record field
conpliance with design criteria, plans,
and construction standards.

A sewer which receives wastewater froma
nunber of laterals or main sewers and
conveys such wastewater to the
District's treatnment plant.

A sewer which collects wastewater from
service laterals and transports it to a
mai n sewer.

The principal sewer collecting
wastewater froma nunber of latera
sewers; also called a trunk sewer.

Manager shall nean the CGeneral Manager

of the District or any person engaged by
the District and
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"Ofsite" or
"Of-Tract Sewer"

"Pl ans"

"Pl ate No."

"Private Sewer"

"Requi r ed"

"Service Lateral"

" Sewage"

"Sewer age Systent

"Tract Sewers"

"Wast ewat er "

authorized to performthe duties
assigned to the General Manager, and
shall include his deputies and
representatives.

A sewer beyond tract boundaries
connecting the tract sewer with the
District's system

Dr awi ngs of proposed sewers and
appurt enances.

Where not specified to the contrary,
this refers to plates attached to these
st andar ds.

The onsite sewer which collects and
di scharges wastewater into a Gty or
District sewer and is owned and

mai nt ai ned by the owner of a parce

Unl ess specifically indicated otherw se,
this shall nmean a requirenment of the
District.

A service sewer in a public street or
easenent connecting a house or building
sewer to the lateral or main sewer.

Wast ewat er being transported or treated
by the sewerage system

The facilities used to collect, punp,
and convey wastewater fromthe source to
the District's treatnent plant

The system of street sewers, house
| ateral s, and manhol es constructed by a
devel oper within an approved tract.

The conbined liquid and water- carried
wastes fromresidences, institutions,
commerci al buil dings, and industri al

pl ants, together with
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any groundwater or storm water that may
enter the system

1.4 APPLI CABLE CODES AND PQOLI CI ES

A Ordi nances, requirenents and applicabl e standards of
governnent al agencies having jurisdiction within the District's
service area shall be observed in the design and construction of
sewers. Such requirenents include but are not limted to current
revisions of the follow ng:

1. The Uni form Bui |l di ng Code as anended by the
Cities' building departnents.

2. The Uni form Pl unbi ng Code as anended by the
Cities' building departnents.

3 Ordinance No. 5 of the District.

4. Road encroachnent regul ations of the Cities of
Sel ma, Ki ngsburg and Fowl er and the Counties of Fresno and
Tul are.

5. Standard Specifications - State of California,
Department of Transportation Standard Specifications, current
edition (Caltrans).

6. Standard Specifications for Public Wrks
Construction ("G een Book"), Joint Cooperative Conmttee,
Ameri can Public Wrks Association, Southern California Chapter
and Associ ated Ceneral Contractors of California, Southern
California District.

7. Al'l applicable standards or requirenents of public
agencies, utilities or railroads operating within the D strict
(i.e., Consolidated Irrigation District, Pacific Gas & Electric,
Pacific Tel ephone, Southern Pacific Railroad, etc.).

1.5 PUBLI CJ PRI VATE SEWAGE DI SPOSAL

As required by the District Ordinance No. 5, including
amendnent s, which should be referred to for a conplete

expl anation, a public sewer connection is required where any one
or nore of the follow ng situations exist:

A .any part of a parcel of property is situated within 200
feet ‘from an accessibl e public sewer.™
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B. "...the Board declares a private disposal facility to be a
publ i ¢ nui sance. "

C. There is a change of ownership and a public sewer is
accessi bl e.

D. Al'l new devel opnents (except single famly dwellings) not
i ncluded in a new subdivision and not greater than 200 feet away
froma public sewer.

Al so, connections of any cesspool seepage pit or septic tank or
any other private disposal systemto any sewer main |line or
service lateral is strictly prohibited.

1.6 DI STRI CT JURI SDI CTI ON

The District is responsible for the approval of construction

pl ans and inspection of all public sewer |lines and service
laterals within the public right-of-way and in dedicated
easenents. Repair and replacenent of service laterals in the
public right-of-way is the responsibility of the District. Any
mai nt enance and cl eaning of the conplete service lateral is the
property owner's responsibility.

1.7 APPLI CANT" S RESPONSI BI LI TY

The applicant is responsible for conpliance of all requirenments
specified within these Collection System Constructi on Standards
and for paynent of all fees. It is reconmmended that the applicant
review these requirenments with the District during the
prelimnary planning phase of a proposed project. The follow ng
tabl e presents the various steps required to receive service from
the District with reference to applicable sections of these

Col | ection System Construction Standards.

Pl an Description Ref er ences
Prelimnary project review with Sect. 1.7
District staff
Applicant’s engi neer consults Sect. 2.1A, 2.1C,

wth District staff 2.4C, 2.5C, 2.11,

2.12, 2.13 & 2.14

Pl an preparation Sect. 4.1 through 4.11
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Pl an Descri pti on Ref er ences

Pay plan check fee(if required) Sect. 5.1
Submit construction plans Sect. 5.2
Pay inspection fees (if required) Sect. 5.4
Submt final construction cost Sect. 5.5 & 5.6

estimate, easenents, agreenents
bonds, and i nsurance certificates

ot ai n reconmendati on for approval Sect. 5.7

of construction

Request official Cty and D strict Sect. 11.1

Accept ance

Submit "record" draw ngs Sect. 11.2

Pay connection fees or special charges Sect. 11.3

Submit Notice of Conpletion, Gant Sect. 11.4, 11.5 &
Deed, and a final project cost sunmary 11.6

Pay additional plan check and inspection Sect. 11.6
fees, if required

ot ai n reconmendati on for approval Sect. 11.7
of acceptance

1.8 VARI ANCES

A request for a variance fromany requirenent contained in these
Col l ection System Construction Standards nust be submitted in
witing by the Applicant. Such request shall identify the exact
requi renent at issue and indicate the proposed variance with
supporting factual information. The Manager will act upon such
request wthin a reasonable period of tinme. Any appeal of a

deci sion by the Manager nust be submtted in witing to the Board
within 10 cal endar days of the Manager's action. Such appeal wll
be heard at the next regularly schedul ed Board neeti ng.
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1.9 APPLICANT" S ENG NEER S RESPONSI BI LI TY

These standards establish uniformpolicies and procedures for the
design and construction of the District's and Cities' wastewater
systens. They are not intended to be a substitute for engineering
know edge, judgnment, or experience. The contai ned procedures
shall be reviewed by the applicant’s engi neer and shall be
applied as necessary to the project. Proposed deviations to these
standards shall be submtted, in witing, prior to tentative map
and/ or devel opnent project approval.

It is the devel oper's engineer's responsibility to be aware of
the District's and Cities' Master Plans for wastewater collection
and to indicate any mainline relocations, extensions, or
oversizing on the tentative tract map. This responsibility shal

i nclude investigating any changes fromthe Master Pl an
necessitated by devel opnment subsequent to the Master Pl an,

al t hough the above shall not relieve the devel oper fromthe
responsibility to provide an approved system consistent with
District's and Cities' requirenments. Verification of the adequacy
of the downstream wastewater systemrests jointly with the
District, Cty and the developer. The District and/or Cty shal
prevail in the event of conflicting opinions.

Al'l plans, specifications, reports or docunents shall be prepared
by a registered civil engineer, or by a subordi nate enpl oyee
under his direction, and shall be signed by himand stanped with
his seal to indicate responsibility for them A "Prelimnary

Revi ew' and/or "Plans Approved for Construction"” stanp of the
District on the plans does not in any way relieve the applicant’s
engi neer of his responsibility to use professional engineering
practices and to neet all requirements of the District and
Cities. The plans shall be revised or supplenented at any tine it
is determned that the District's requirenents have not been net.

1. 10 REFERENCED SPECI FI CATI ONS

Ref erences to standards such as ASTM shall refer to the | atest
edition of such standards unl ess ot herw se specified.

1.11 OCCUPANCY/ SEVER SERVI CE

Cl earance for occupancy will be given only after the issuance of
a sewer connection permt by the District and Gty.
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1.12 METRIC UNI TS

These standards contain netric conversions where practical. This
is included for information and should there be a conflict

bet ween the english and nmetric units, the english units wll
control .
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SECTION 2.0
DESI GN CRI TERI A

2.1 WASTEWATER CAPACI TI ES, HYDRAULI CS AND SI ZES

A Quantity of Flow Sewage flows shall be determined fromthe
maxi mum potential population of the tributary area. Unless otherw se
approved, the followng criteria shall be used:

| f the nunber of housing units is known:

single famly unit 270 gal l ons/unit/day (gpud)
1,020 liters/unit/day (I pud)

multiple famly dwelling 150 gal l ons/ unit/day (gpud)
570 liters/unit/day (I pud)

If the nunber of units is not known:

Table 1
Units
Per Acre Comput ed
Type of Zoning (Per Aver age Fl ow
Hect ar e)
Resi denti al - Low Density 1 -6 270 gpud (1,020 | pud)
Resi denti al - Medi um 7 - 12 270 gpud (1,020 | pud)
Density
Resi denti al - High Density 13 - 22 150 gpud (570 | pud)
CGeneral Conmmerci al --- 2,000 gal / acrel/ day
(18, 700
l'iters/hectarel/ day)
Hospi t al --- 2.5x10° gal / acr e/ day
2.3x106 |iters/hectare/day
School --- 25 gal / capi t a/ day
(95 liters/capitalday)
| ndustry --- vari es*

* Contact District for approval of val ues
After calculating the average flow, a peak factor shall be determ ned

by use of the Ratio of Peak to Average Flow chart shown on Pl ate No.
2.
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An additional allowance for infiltration shall be added when a sewer
is to be constructed bel ow the ground water level. The infiltration
al l omance shall be approved by the District.

B. Hydraulics: Sewers shall be designed to acconmodate future
tributary flows, in addition to those fromthe project. Pipe
capacities shall be determined for peak flow rates by Manning's
Formul a using an "n" value of 0.013 for all pipelines. Sewers |ess
than 12" (300 mm in dianmeter shall be designed to flow half full at
peak flow rates. Sewers 12" (300 mm to 18" (450 nmm in dianeter
shall be designed to flow two-thirds depth at peak flow rate. Sewers
| arger than 18" (450 nm dianeter shall be designed to flow at 90%
depth at peak flow rate.

C. Velocity: Main |line sewers shall be designed to provide a
mean velocity of not less than two (2) feet (0.6 nisec) per second
flowing at the specified depth in 2.1B, except that the —District may
approve a gradient that will develop a velocity of less than two (2)
feet per second (0.6 nisec) in unusual circunstances. Were there is
conflict between design by velocity and desi gn using mninmum sl opes
in Section 2.4, the design resulting in the steepest slope shall be
used.

D. Oversi zing and Extra Depth: Oversizing or deeping of
certain tract sewers may be required pursuant to Ordinance 13 where
such sewers can logically serve an upstreamtributary area.

E. M ni mum Di aneter: The mninum di aneter for District sewers
shall be 8 inches (200 m).

F. VC Pi pes: VC sewer pipe shall be furnished in |engths not
exceeding 6 feet (1.8 m wthout approval. The applicant's engineer
should be famliar with the "C ay Pi pe Engi neering Manual” as
publ i shed by the National Cay Pipe Institute (1995 edition or as
revi sed).

G PVC Pi pes: PVC sewer pipe and fittings for sizes 4 inch
t hrough 15 inch shall neet the requirenents of ASTM D3034, SDR 35,
Cell Cassification 12454-B or 12454-C. PVC pipe and fittings for
sizes 18 inches through 24 inches shall neet the requirenments of ASTM
F679, Wall T-1, Cell Cdassification 12454-C. Use of 15-inch pipe and
| arger requires special approval.

In addition, the applicant's engi neer should be famliar with the
"Design and Construction Handbook of PVC Pipe" as published by the
Uni-Bell Plastic Pipe Association (1991 edition or as revised).

H. ABS Solid Wall Pipes: ABS solid wall sewer pipe shall be
al | oned upon specific approval of the District for four-(4) inch (100
mm) service laterals. ABS pipe and fittings shall conformto ASTM
D2751 with a m ni rum SDR of 23.5.
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2.2 LOCATI ON OF LI NES ( STREETS)

The sewer centerline, wherever possible, shall be located in public
streets parallel to and 5 feet (1.5m south or east of the street
centerline. However, where stormdrains are in the center of the
street, the sewers should be |ocated to provide a m ninumof 4 feet
(1.2m clearance between the outsides of pipe (neasured on a

hori zontal plane). This also applies to any case of paralleling
[ines.

Special care is required where stormdrains or other pipes cross
above flexible pipes to avoid deflection problens when the ot her
lines are installed. When an area outside the inprovenents can be
| ogically served by future extension of the sewer, it shall extend
to the i nprovenent boundary or to the end of a paved street in a
manner facilitating future extensions.

2.3 LOCATI ON OF LI NES ( EASEMENTS)

Easenents shall be avoi ded where a reasonabl e alternate sol ution
exists. Unless there are physical |limtations, sewers shall be
installed within streets. Wen easenents are required, there shal
be careful consideration of howthe line is to be maintai ned and/ or
repl aced, if necessary.

Al'l manhol es within easenents shall be accessi bl e by conventi onal
mai nt enance vehicles traveling over paved roads or driveways unl ess
ot herwi se approved. Manholes within private property are

di scouraged and are subject to special approval.

Laterals shall not be connected to a main line within an easement
unl ess specifically approved. Specifically, laterals should not be
connected into the main where such a tie-in would be between or

adj acent to structures.

A Wdth: Wastewater easenents for pipes up to 15 inches

(375 mm in dianmeter shall be a mninmmof 15 feet w de (4.6
However, additional easenment wi dth shall be required where the
dept hs of pipe exceed 15 feet (4.6 m or as deened necessary. The
pl ans shall clearly indicate any known bl ock walls, pavenent, trees
or other obstructions within a proposed easenent. Such itens are
contrary to District policy and require special approval. Such
approval may include a nonetary obligation toward the operation and
mai nt enance of the wastewater |line within the easenent. Also, the

record draw ngs shall indicate such approval
B. Pi peline Location: Pipelines shall generally be placed in
the center of easenents; only in unusual circunmstances will a line

be approved which is closer than 5 feet (1.5 m fromthe easenent
edge. Unl ess specifically approved otherw se, the line shall be
strai ght w thout horizontal bends or deflections.

C. Easenent Location: The full easenent width shall be on
one lot or property in such manner that access to manholes wll
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not be obstructed by walls, trees or pernmanent inprovenents. Were
this requirement cannot be net without interfering wth existing
bui | di ngs, easenents may straddle lot |ines provided approval is
received and the sewer is not |ocated on the lot |ines.

D. Oversizing of Line: If a sewer within an easenent is over
15 feet (4.6 n) deep, District may require the oversizing (such as
froman 8-inch (200 m) line to a 10-inch (250 mm line) to
facilitate future slip lining.

E. Deeds: Deeds for easenents shall provide for restrictions
of permanent construction within the easenent to provide ingress
and egress for mai ntenance.

F. Easenent Provisions: Easenents shall be provided as
foll ows:
1. For subdivision tracts - The owners of | and included

wi thin the subdivision shall offer to dedicate, for public use, the
wast ewat er (sewer) easenents designated on the |Inprovenent Plans and
Final Map. Standard | anguage is included in Section 4.10.

2. For other than subdivision tracts - Dedication of sewer
rights of way shall occur by neans of deeds of conveyance to the
City for all dedications other than those dedi cations created by
subdi vision tract maps on a formand as approved.

2.4 SLOPES OF LINES

M ni nrum sl ope requirenments are necessary to assure self-cl eaning
and self-oxidizing velocities to avoid significant generation of
hazar dous, odorous, and corrosive sul fur conpounds. Were possi bl e,
use of the m nimum sl opes shall be avoi ded and shall not be
construed as guidelines for system design. The standard m ni num
slope will be accepted by the District. The District may approve

sl opes less than the standard mininmumto the absol ute m ni mum

sl opes for unusual circunstances.

A M ni nrum Grades: The m ni num grades for commonly used pipe
sizes shall be as follows:
St andard Absol ut e

M ni mum Sl ope M ni num Sl ope
Pi pe Size Foot per Foot Foot per Foot
8" (200 mMm) (Peak Fl ow @ 50% dept h) 0. 0033 0. 0025
10" (250 nm (Peak Fl ow @ 50% dept h) 0. 0025 0. 0019
12" (300 nm (Peak Flom1@®67@6depth) 0. 0016 0. 0012
15" (375 mm (Peak Fl ow @ 67% dept h) 0. 0012 0. 0009
18" (450 mm (Peak Fl ow @ 67% dept h) 0. 0009 0. 0007
21" (525 mm) (Peak Fl ow @ 90% dept h) 0. 0007 0. 0006
24" (610 mm) (Peak Fl ow @ 90% depth 0. 0006 0. 0005
B. Maxi num Vel ocity: The maxi mum vel ocity for sewers shal

normal ly be 8-10 fps. To mnimze the turbul ence in manhol es, the
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grade of any incom ng sewer shall not exceed the grade of the

out goi ng sewer by nore than 10 percent. Were this value is
exceeded, the designer should check the hydraulic considerations
and pay particular attention to the invert drop across the manhol e.

C. Subst andard Grades: If grades bel ow the standard m ni mum
must be used in order to avoid punping, the designer shall consult
with the District before proceeding wth design. G ades bel ow the
standard m ni nrum may be used only upon specific approval (wth
approval designated on the inprovenent draw ngs) solicited well in
advance of conpl etion of design.

2.5 DEPTH OF LI NES

Depth of cover is neasured as the distance to the top of pipe from
the finished grade surface over the sewer centerline. Sewers shal
be installed at a depth that shall provide suitable service to the
properties connected and will allow subsequent installation of
water lines, in accordance with the water/wastewater separation
requi renents shown on Pl ate No. 27

A Wer ever possible, the mnimum depth of cover shall be 5
feet (1.5 m). Where this cover cannot be maintained, other details
may be required, such as higher strength pipe, pipe encasenents,
speci al backfill, or concrete trench sl abs. Wereas depths of cover
|l ess than 5 feet require approval via the plan check process and
are di scouraged, the use of concrete encasenents or trench sl ab
will in general be reserved for depths of cover below 5 feet in
paved areas and 3 feet in non-traffic areas. The applicant's
engi neer shall provide the necessary cal cul ati ons eval uating the
effect of traffic |oading on shallow pipe.

B. Maxi mum dept h of cover shall be as detailed in Plates 10
and 11.
C. Designs not in accordance with standard depths shall be

submtted to the District for prior approval
2.6 HORI ZONTAL AND VERTI CAL SEPARATI ON

A Al'l horizontal and vertical separations between potable
wat er mai ns and sewer mains and service laterals shall conformto
the criteria contained in the State of California, Departnent of
Health Services, “Criteria for the Separation of Water Miins and
Sanitary Sewers.” A copy of this docunent is included in the
appendi x of these Construction Standards and Draw ngs. Werever the
State of California separation criteria cannot be maintained, al
speci al construction criteria outlined in the State docunment shal
be foll owed.

B. Vertical separation between sewers and all other

utilities other than potable water shall be no | ess than twel ve
(12) inches. In special cases, a separation |ess than twelve (12)

2-5 July 2001



i nches may be allowed provided the structural protection details
of Plate 12 are used and special approval is obtained in advance
fromthe Manager

2.7 STRUCTURAL REQUI REMENTS

A Under Roads: All structures and pi pe placed under
public roads shall be of sufficient strength to support, wth an
adequate factor of safety, the backfill, road surfacing and H 20

| oads per AASHTO Standard Specifications, truck |oading with

i npact. Higher | oading may be as specified by the District or as
requi red by good design. Such designs shall require the submtta
of cal cul ations by the design engi neer.

B. O her Pipes and Structures: Sewers designed to cross
under or over other pipes or structures shall be protected from
damage and shall be constructed to prevent endangering the other
pi pe or structure. In this regard, particular attention shall be
given to the possibility and prevention of settlenent-caused
damage. Al so where future replacenent of any |ine may be
extrenely difficult due to the pipe or structure, special design
consideration nmay be required. Any of the plates that detai
vari ous encasenents or other protection may be required in such
i nst ances.

C. Fl exi ble Joints: Flexible joints which will allow for
differential settlenents or other novenent of sewer pipe, sewer
structures, adjacent pipe and adjacent structures shall be
provi ded where sewer |ines enter encasenents, manhol es or other
structures. Flexible joints shall be within a maxi num of 24

i nches (600 mm) of such structure.

D. Steep Grades: Sewers |aid on grades steeper than 10
percent which are not under or intended to be under pavenent
shall be exam ned for possible erosion protection.

2.8 HORI ZONTAL AND VERTI CAL CURVES

In curved streets, the sewer shall follow the street curvature
parallel to the centerline whenever the street curve is the sane
or greater that the m ninmum all owabl e radi us of the sewer.

Al'l owabl e joint deflections shall be the nore stringent of those
set forth bel ow and the manufacturer's reconmendati ons.

I n general, conbined vertical and horizontal curves will not be
al | oned between manhol es unless it is denonstrated that another
solution is not reasonably feasible. Vertical curves shall not be
used unl ess excessive extra depth of excavation woul d ot herw se
resul t.

A Curves - VC Pipe: Joint deflections for curved VCP
wast ewater lines shall conformto the follow ng (based upon ASTM
C425):
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Table 2

M ni rum Radi us of Curvature in Feet

Nom nal Max. Al |l ow. Wt hout Using Defl ection Couplings

Pi pe Def | ecti on,

Si ze in/ft For Pipe Length, L, of:

I nches (Angl e) 2' 3 4' 5' 5-1/ 2 6'
6 to 12 1/2" (2.4°) 48' 72 96' 120’ 132' 144’
15 to 24 3/8" (1.8°) 64' 96' 128’ 160’ 176’ 192

B. Curves - PVC Pipe: Curvature shall be obtained by
bending the pipe along its length within the trench. Bevelling
pi pe ends will not be allowed. The follow ng table shall be used
as a basis for curvature.

Tabl e 3
M ni rum Radi us of
Pi pe Size I nches Curvature in Feet
8" 225"
10" 275'
12" 325’
15" 400'

Curves with a smaller radius require deflection fittings or
snoot h curve "sweeps."

C. Vertical Curves: Vertical curves in sewers shal
conformto the requirenents for horizontal curves except that the
radi us shall not be |ess than 400 feet (122 m). Vertical curves
may be either circular or parabolic in profile. An approximte
formula for determning the required mnimum | ength
of a parabolic curve is:

L=R(S1 - S2)
wher e: L = minimum | ength of curve
R = m nimum radius of curve permtted

Sl and S2 are the two sewer grades being used, with Sl
bei ng the steeper grade.

2.9 SELECTI ON OF PI PE MATERI AL

The designer is referred to section 3.3 and 3.4 Materials, for
di scussi on of the subject.
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2.10 MANHOLES

The maxi mum di stance between manhol es shall be 400 feet (175 m
fromcenterline to centerline. Al though the approved distance for
any particular reach may be nodified by the itens |isted bel ow
Brick and nortar bl ockouts for future extensions shall be used
except that stub and capped pipes may be used where the exact
orientation and slope of the future extension is known at the
time of plan submttal

Unl ess approved ot herwi se, all manhol es shall be accessible to
st andard mai nt enance vehicles. Manhol es pl aced in back or side
yards will not be approved. A paved or gravel roadway shall be
provi ded for access to manhol es in open space areas.

Section 3.9 Materials, discusses appropriate manhole materi al s.

A Location: Manhol es shall be provided at the foll ow ng

| ocati ons:

1. At all abrupt grade changes (too large for a
vertical curve)

2. At all changes in horizontal alignment (except on
curves)

3. At all changes in pipe sizes

4. At the termnal end of all |ines exceeding 200

feet (60 m in length fromthe next downstream manhol e. Manhol es
shall be provided in cul-de-sacs that have three (3) or nore
fronting |ots.

5. At all junctions of main sewers

6. At the point of tangency of each reverse curve.
(No reverse curves will be allowed between manhol es, except where
the District determ nes that the reverse curve is not detrinenta
to mai ntenance of the system)

7. At the connection of any non-residential service
classification exceeding ten (10) single-famly residential (SFR)
units, a 6" (150 mm mnimum service lateral will be required and
a manhole may be required by the District.

8. At the connection of an eight (8) inch or |arger
service | ateral connected to an equal or larger dianmeter sewer.
Manhol es shall generally be | ocated no I ess than 15 feet (4.6 m
fromthe curb line when within a cul -de-sac. Al so manhol es shal
not be located wthin the street where rainfall runoff is
directed to the manhol e.

Manhol es (and cl eanouts) shall generally be |ocated at |east 10
feet (3 nm) past the downstream property line of the |ast property
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served. Were future extensions of the sewer will be required,

t he manhol e shall be |ocated parallel with the upstream property
line—(i.e., within the street along the property's entire

front age) .

B. Sl ope of Manhol e Channels: Wien sewers of uniformsize
and sl ope pass through a manhol e, the slope shall be nuaintained
and the invert at the center of the manhole shall be given. In
sewers that change slope, the slope of the incom ng sewer(s)
shall be carried through to the outlet and the invert elevations
at the inlet(s) and the outlet shall be given. Were dianeters of
sewer pipes change, the elevations of the crown of the incom ng
and outl et pipes shall natch.

When the incom ng sewer nakes an angle of 45° to 90° with the
outlet sewer, add 0.10' to the cal cul ated manhol e el evati on drop.
When the angle is 15° to 45°, add 0.05" to the cal cul ated val ue.

C. Drop Manhol es: Wil e not encouraged, drop nmanhol es may
be requi red because of sone physical constraint; they shall not
be used to nerely avoid extra depth in trench unl ess unusual
ci rcunst ances exist. Al proposed drop manhol es shall be approved
by the District. Wiere approved, the drop shall not exceed 10
feet (3 nm) and shall be constructed in accordance with Plate No.
15. Vertical curves or upstream sl ope changes shall be used to
avoi d, whenever possible, the need for a drop manhol e.

D. Undevel oped Areas: Manhol es in undevel oped areas
require special protection as discussed in section 3.9 Materials.

E. Ri m El evati ons of Manholes: Top el evations for all
manhol es shall be shown on the profile. In paved areas, the
manhol e rimel evation shall match the finished grade. In other
t han paved areas or travelled way, the height of the manhole rim
will normally be 18 inches (450 nmm) above the finished grade,
hi ghwat er mark, or above the top of future fill areas. The
el evati ons shown for the tops of manhol es on the design plans
shall not relieve the contractor from making final adjustnents to
mat ch street surfaces.

F. Design (Size): Standard manhol es shall be in accordance
with Plate No. 14 (4' dianeter) and Plate No. 17 (5 dianeter).
Shal | ow manhol es shall be in accordance with Plate No. 16.

Normal Iy, manholes will be 4" dianeter (1.2 nm); 5 dianeter

(1.5 m manholes are required for lines 18" (450 nm and | arger
or where the depth to pipe invert exceeds 18 feet. Wuere the
depth exceeds 18 feet, the cover (lid) shall be 30" (750 mm) for
safety reasons.

G Protection: Wiere new sewers are to be connected to a
manhol e which is in active use, the designer shall require such
protection as is necessary to prevent construction debris from
bei ng washed into the active sewer. Plugged inlets or other
suitable protection shall be required for the active manhol e
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bef ore begi nni ng manhol e nodi fication or cleaning of new sewers.
Bypass nethods shall be to the satisfaction of the District.

H. Safety: Refer to Section 7.15 Construction for discussion
of manhol e safety.

2.11 CLEANQUTS

Dead end lines |l ess than 200 feet (60.1 n) long may termnate in a
cl eanout unless a manhole is required by section 2.9. If a future
extension of said dead end line will include a manhole w thin 400
feet (120 n) of the uppernost manhole, a tenporary cleanout is
permtted.

A Location: Refer to applicable portion of Section 2.9.
B Design: O eanouts shall be constructed in accordance with

Plate No. 23.
2.12 SERVI CE LATERALS

The District will inspect the construction of service laterals.
Wherever it is known or can be reasonably assuned that a buil ding
sewer connection is required, a service lateral shall be shown on
the plans and installed to the property line as a part of the
street sewer construction prior to paving. An independent service
| ateral shall be provided for each house or building site. Service
| aterals shall be installed in general conformty with Plate No.
20. A cleanout extending to the ground surface shall be installed
at the property line, at the connection of the house or building
sewer to the service lateral, unless exenpted by the District.

A Size: Service laterals for single famly dwellings shal
be 4-inch (100 nMm) m ni num di aneter unless a larger size is
required by the Uniform Pl unmbi ng Code. Condom ni uns or townhouses
shall normally have separate 4-inch m ninum di aneter |aterals,
rather than one 6 inch m ninmumdianeter |ateral per building. A
other laterals for commercial, institutional, or industrial uses
shall be no I ess than 6 inches m ni mrum di aneter unl ess approved
otherwi se by the District.

Pipe lengths for laterals shall not exceed manufacturer's
recommendati ons. The maxi num size | ateral connection by we or tee
fitting to a larger dianmeter sewer shall be six (6) inches

(150 nmj.

B. Depth: Service laterals fromthe main sewer to the
property line shall be constructed at a 2.0 percent grade unl ess
ot herwi se approved. In addition, the depth at the curb or property
line shall normally be four (4) feet (1.2 m) mninumfromtop of
pi pe to ground surface. The grade and | ocation of laterals within
the property are under the jurisdiction of the District. The
| aterals shall be at a m ninmum 2.0 percent grade fromthe property
line to the point of connection at the house or buil ding.
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C. Future Connection: Unused openings shall be tightly
seal ed and supported in a manner to facilitate their future
| ocati on and use. Devel oper's engi neer shall select appropriate
service |lateral locations and shall instruct contractor to |ocate
| ateral according to the design elevations and | ocations. Likew se,
t he adequacy of such in-place |aterals shall be verified by the
owner/ applicant before the future connection. An "S" indicating
such lateral locations shall be stanped into the curb.

D. Laterals in Cul -de-sac Streets: Where nunerous |aterals
connect to the end of a sewer, they shall be brought into a
standard manhol e. Two such laterals nmay enter each of three inlet
channel s in preference to installing nunerous wye branches in
series downstream fromthe term nal manhol e.

E. Backfl ow Prevention: It is the designer's responsibility
to recognize the possibility of reverse flowin service laterals
serving lots or buildings with plunbing fixtures bel ow t he nearest
upstream sewer manhole rim (device required where pad elevation is
bel ow upstream manhole rim. In such instances, an approved
backfl ow or overfl ow device shall be provided. The |ots where
prevention is required shall be indicated on the plans; the device
or valve used shall be approved and inspected by the District. See
Plate No. 25 for details regarding installation. Installation
| ocation shall be two (2) feet fromthe building foundation.

F. Cl eanouts: Cleanouts are required at the junction of the
bui I di ng pi ping and the house or building sewer and at the property
line.

2. 13 PRI VATE ( RESI DENTI AL) PUMPI NG SYSTEMS

General District policy is to avoid private residential punping
systens except in those cases where such a systemis either: (1) in
the District's best interest or (2) the only nethod for sewering a
buil ding site which cannot be adapted to a gravity system

Desi gn, construction and mai ntenance of private (residential)
punpi ng stations are the responsibility of the property owner.
Where used, the design of a private punping systemrequires special
District approval .

The District will use the foll ow ng considerations when it reviews
t he design of private (residential) punping systens:

A Al'l equi prent and accessories shall be standard
manufactured itens with those in contact with sewage being
specifically manufactured for sewage use.

B. The engi neer shall submt, if required, a listing of
satisfactory installations using the sane products.
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C. | ndi vi dual systens shall neet the requirenents shown on
Plate No. 28. O particular inportance are the foll ow ng:

1. The sunp shall have a m ni mum 400 gal |l on
(1,500 liters) capacity.

2. The system shall be of the duplex type (2 punps) and
have duplex controls that will automatically alternate the punps
and energi ze both punps and an alarmduring high liquid |evel.

3. Punps shall be heavy duty centrifugal non-clog type
wi th nechani cal seals and cast iron construction. Each punp shal
have a m ni mum 60 gpm capacity when punpi ng against a total dynam c
head of 20 feet. The inpeller shall have a 2-inch solids handling
capacity. The notors shall be conpletely oil filled and fully
submer si bl e. Upon approval by the District, pneumatic ejector
systens may be a suitable alternate system

4. Di scharge line shall be 3 inches in dianmeter with a
wor ki ng pressure of not |ess than 150 psi. Al underground
di scharge pi ping shall be PVC schedul e 40 and above ground pi pi ng
shal | be PVC schedul e 80.

5. The shutoff valve shall be either the ballcentric or
eccentric plug type with a working pressure of not |ess than 150
psi and suitable for wastewater use. The check val ve shall be a
rubber flapper swing non-slammng type with a working pressure of
not | ess than 150 psi and suitable for wastewater use.

D. The di scharge lines shall be arranged such that there is
gravity flowinto the main sewer fromthe property |ine.

E. Where a punping unit serves a nunber of hones, it shal
be sized to handle daily flow volunes of at |east 500 gallons per
day (1,900 liters per day) per residence and a peak discharge into
the unit to reflect the nunber of residences.

F. Al'l controls shall be non-fouling type and all mechani cal
and el ectrical equipnment shall equal or exceed District or other
perti nent codes.

G Backf | ow prevention devices as required to prevent water
system contam nation shall be install ed.

H. Where a punping unit is proposed, it shall be requested
prior to tentative tract map approval, except for those cases where
the District may decide to approve the unit at a |l ater date.

2.14 FORCE MAINS AND LI FT STATI ONS
Al'l sewage shall reach the systemby gravity flow, in a fresh

(non-septic) condition susceptible to conventional sewage treatnent
processes. \Were extrene hardship conditions prevail and a
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substantial area cannot be sewered by gravity sewers, in accordance
with these requirenents, a sewage punping station may be
considered. No punping facilities shall be designed or incorporated
in sewer plans w thout prior approval.

A Lift Stations Design: Lift stations, where permtted,
shall be of the subnersible punp type incorporating the follow ng
features:

1. Subner si bl e punps shall be heavy-duty non-clog type
approved by the District.

2. Punps or other devices shall be provided in
duplicate, arranged for positive primng.

3. Capacity shall be provided to handle ultimte peak
flow fromthe tributary area with the | argest punp out of service.
Staged installation of punps will be permtted if space is provided
for future punp units and providing that condition A1 is net.

4. Access shall be provided to the site for renoval and
repair of equipment.

5. A nmeans of dewatering force mains shall be provided.

6. Wet wells shall be designed with a gravity overfl ow

relief whenever possible. Wen it is not possible to have an
overflow relief, a gated quick-disconnect fitting for a portable
punp connection shall be installed in the discharge val ve box on
the force main downstream of the discharge val ve.

7. Hol di ng capacity in a wet well that has an overfl ow
relief shall be equivalent to two (2) hours accumul ati on of the
maxi mum design flow fromthe fully devel oped area tributary to the
punp station. Wet wells that do not have overflow relief shall have
a hol ding capacity equivalent to four (4) hours accunul ation of the
maxi mum area tributary to the punp station

8. Bottom of wet well shall slope to suction |ines at
| east 1.75 vertical to 1.0 horizontal. The width of the flat bottom
in the wet well shall not exceed tw ce the diameter of the punp
suction inlet.

9. Punp stations for newy devel oped areas shall not be
| ocated in road right-of-way, but shall be |located on a separate
parcel of land and shall include fence, gates, |andscaping, etc.

Punp stations |located in road right-of-way will only be considered
when it can be denonstrated to the governing body of the road
right-of-way and the District that no other site out of the road
right-of-way is possible and such facility is not tenporary.
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10. A punp station shall have suitable adjustable |evel
control, sunp punp, ventilation, lights, |ocking entrance door,
running time nmeters, and cathodic corrosion control in cases of
nmetal lic construction materials.

11. Punp and fittings shall be designed to permt the
passage of a three (3) inch (75 mm dianeter sphere through the

punp.

12. Install the District's alarmsystem and phone |ines
for transmtting signals.

B. Force Mains: Force mains shall be laid on a continuous
positive grade and to grades designed to elimnate air pockets in
the line. Clean outs shall be installed every 400 feet.

C. Construction of Special Structures: Design criteria for
special facilities (i.e., junction boxes, etc.) that are not
covered in previous sections are to be prepared individually for
each specific job, and shall be as approved.

2.15 I NDUSTRI AL WASTE DI SCHARGE

A non-residential user application shall be submtted to the
District prior to any consideration of connection to the collection
system

The applicant/engi neer should be aware that the District regul ates
t he physical and chem cal content of wastewaters discharged to the
sewer age system These regul ations are contained in an industrial
wast e ordi nance.

Typically, this ordinance only applies to those devel opnments with a
di scharge of liquid wastes other than typical donestic wastewater
However, the ordinance should be reviewed if wastewater wl|
contain any hazardous toxic materials, heavy netals, or any other
substances that may be harnful to the operation and mai nt enance of
t he sewerage system The ordi nance requires that the substance

ei ther be prohibited fromdischarge or pretreated prior to its

di scharge to the sewer. Questions and further details concerning

t hese regul ations should be directed to the District. Plate No. 26
details a sanpling well which may be required of any discharger.
Maj or industrial waste dischargers will be required to obtain
District approval of a flow neter and sanpling manhol e as shown in
Pl ate 27.

2.16 ABANDONVENT OF WASTEWATER LI NES

Refer to Section 8.
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SECTION 3.0
MATERI ALS
3.1 GENERAL REQUI REMENTS

Materials shall be chosen for their strength, durability and ease
of mai ntenance, with due consideration for dead and |ive | oads,
beam and sidewall strength, and resistance to corrosion. Pipe
joints shall be selected to provide positive protection agai nst
entrance of roots and groundwater, with sufficient flexibility to
adjust to the trench bedding. Al materials, unless specifically
approved ot herwi se, shall be new and unused.

This section establishes the material requirements for pipe
products, backfill materials, and manhol es. Approval to use any
of these materials on a specific project is subject to the
constraints inposed by other pertinent sections of these

st andar ds.

In general, pipe installations for nost projects will use either
VC or PVC products. Unless the District takes exception during

t he plan checking process, it can be assuned that either of these
two products is acceptable. However, if exception is nmade, the
acceptable material (s) shall be reflected in the next plan
submttal. Were alternate materials are shown, the various | oad
factors for each reach nust be indicated for the correspondi ng
pi pe material .

3.2 TESTING AND FI NAL ACCEPTABI LI TY OF MATERI AL

The District shall require such tests and certifications as
deened necessary to show that the specified materials have been
enpl oyed. Notw thstanding prior factory or yard inspections, the
District shall have the right to reject any danaged or defective
materials found on the job which will affect the durability of
the installation and order its renmoval fromthe site.

3.3 RIGED PIPES

i g d i
tri

[ i pes, fittings and joint materials specified consist of
rified
D).

t
Clay (VC), Reinforced Concrete (RC), and Ductile Iron

—<3J

A VC Pipe and Fittings: Al VC pipe and fittings shal
conformto the quality and strength requirenents of ASTM
designation C700 and C301 as it pertains to extra strength,
ungl azed vitrified clay pipe. Each section of pipe shall be
stanped with either "ES" or "EXTRA STRENGIH' designating the
strength class. VC pipe joints shall be either plain end or bel
and spigot, with joints conform ng to ASTM C425.
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Rubber coupling-type joints for plain end pipe are acceptable
provi ded:

1. A heavy duty, corrosion resistant shear ring is
used.

2. Cl anps and bolts are supplied by manufacturer
(type 316 stainless steel).

3. Col l ar is Butadiene Styrene synthetic rubber as
suppl i ed by manufacturer.

4. Bolts are tightened with a special torque wench
as recommended by the pipe manufacturer.

B. Rei nf orced Concrete Pipe and Fittings: Reinforced
concrete pipe and fittings shall conformto the quality and
strength requirements of ATSM C76, designed for a m ni num head of
twenty-five (25) feet (7.6 nm). The m nimum cl ass shall be O ass
I11. Cenent used in the manufacture of the pipe shall conformto
ASTM C150 as it applies to type Il cenent. Special D-loadings for
all pipelines shall be noted on the construction draw ngs. Rubber
gasket joint design shall conformto ASTM C443 and as nodified
her ei n:

1. The joint shall be all concrete bell and
spigot or flush bell type. Oher type joints may be used if prior
witten approval is obtained.

2. The gasket, either rubber or neoprene, shal
be confined in a groove forned in the outside surface of the
spi got end of the pipe.

Rei nforced concrete pipe twenty-four (24) inches in dianeter and
| arger shall be protected frominternal corrosion with PVC "T-
Lock"-type lining installed in strict accordance with the
recommendati ons of the |iner manufacturer.

C. DI Pipe and Fittings: Ductile iron pipe and fittings
shall conformto ASTM A746. The tensile or ultinmate strength
shall be 60,000 psi (414 nPa) minimumw th a yield strength of
42,000 psi (290 nmPa) mnimum All pipe and fittings shall be of
sufficient thickness to withstand the desi gned worki ng pressure
and depth of cover. Each pipe length shall be marked with either
"DI" or "Ductile Iron" and either a strength class or thickness.

If required, the pipe shall have a pol yethylene Iiner conplying
with the requirenments of ASTM D1248 and having a thickness of
approximately 20 mls (0.51 mm). Such a liner shall be simlar to
t hat manuf actured under the trade nane "pol ybond."

Al'l ductile iron pipe, fittings and ferrous bodi ed appurtenances
which are to be buried shall be encased in polyethylene tubing
prior to backfilling the fitting or pipe. Polyethyl ene encasenent
(baggy) shall conformto AWM C105 (ANSI A21.5).
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3.4 PLASTIC PI PES

Plastic pipe, fittings and joint materials specified herein
consi st of Poly-Vinyl Chloride (PVC), Acrylonitrile Butadiene
Styrene (ABS), and Pol yethylene (PE). Al materials incidental to
plastic pipe installations such as gaskets, joint |ubricants,
cenents, etc. shall be supplied by the pipe manufacturer. Al

pl astic pipe shall be bedded and backfilled as specified in
Plates No. 6 and 7.

Al'l plastic pipe entering or |eaving a manhol e shall have a
st andard gasket as supplied by the pipe manufacturer firmy
cl anped around the pipe exterior and cast into the concrete
structure base or near the structure wall center as a water stop.

A PVC Pipe and Fittings: Pipe and fittings 4-inch through
15-inch dianeter shall conformto the quality requirenents and
strength characteristics of ASTM D3034 "Type PSM Pol y- Vi nyl
Chloride (PVC) Sewer Pipe and Fittings." The standard di nension
ratio (SDR) shall be 35 m ninumwhere the SDRis the ratio of
pi pe dianmeter to wall thickness. Pipe and fittings 18-inch
t hrough 27-inch di aneter shall conformto the quality
requi renents and strength characteristics of ASTM F679
"Poly(Vinyl Chloride) (PVC) Large-Di aneter Plastic Gavity Sewer
Pipe and Fittings." Mninmumwall thickness for ASTM F679 Lar ge-
D aneter pipe shall be T-2. M ninmum pi pe stiffness shall be 46
psi (320 kPa).

Pi pe strai ghtness shall be a maxi num of 1/16th inch per foot

unl ess ot herw se approved. Pipe shall have an Integrated Bel
Gasketed Joint. Rubber sealing gaskets shall neet the

requi renents of ASTM D3212. Pipe bells shall have the rubber ring
present in the bell groove at the factory. No sol vent cenent
joints wll be allowed.

Pi pe shall be clearly marked as follows at intervals of five feet
(1.5 m or less:

4-inch through 15-inch dianeter:
e Mnufacturer's nane or trademark
e Nom nal pipe size
PVC cell classification (12454-B or 12454-C or 13364-B)

e Legend "Type PSM SDR-35 PVC Sewer Pipe"
ASTM D3034

18-i nch through 27-inch di aneter:
e Munufacturer's nane or tradenark

e Nom nal pipe size

e PVC cell classification (12364-C)
e Legend "PS 46 T-2 PVC Sewer Pipe"
e ASTM F679
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Fittings shall be clearly marked as foll ows:
e Munufacturer's nane or trademark

Nom nal size

Mat eri al Designation "PVC'

" PSM'

"ASTM D3034"

PVC solid wall laterals shall conformto ASTM D3034, Type PSM as
wel |l as the follow ng:

M ni mum
|.D. SDR Wal | Thi ckness
4" 35 0. 120"
6" 35 0. 180"
B. PE Pipe and Fittings: Unless otherw se approved, al
pol yet hyl ene pipe and fittings shall conformto the quality and
strength requirenments of ASTM D1248 Type 11l with PPl recommended

designation of PE3408. The pipe material shall contain
ingredients to provide protection against ultraviolet degradation
during processing and subsequent weat her exposure. Approved

nmet hod of joining pipe and fittings to one another shall be by
the thermal butt fusion system Al fusion nust be done by
personnel trained by the pipe supplier, or other qualified person
usi ng approved tools. In addition, pipe lengths, fittings and

fl anged connections to be used shall be of the sanme type, grade,
and cl ass of polyethyl ene conpound and supplied by the sanme raw
mat eri al supplier. Pipe class or thickness shall be the higher of
t he manufacturers' recommendations or as required by the
District. Maximumlong-termring deflection of the pipe under
proposed trench | oadi ng and beddi ng conditions shall be [imted
to 5 percent or |ess.

Mar ki ng on the pipe shall include the followng at intervals of
five (5) feet (1.5 m or |ess:

0 Manuf acturer's nane or tradenmark code
o] Nom nal pipe size
o] Type of plastic material "PE3408"

Pol yet hyl ene pi pe usage is reserved for special conditions;
therefore, no installation specifications are included here.

3.5 OTIHER PI PE MATERI ALS

O her pipe material may be approved by the District for a
specific project.

3.6 PIPE TRENCH MATERI ALS

Refer to Plate No. 3 for trench cross section term nol ogy.
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The materials |isted bel ow shall be considered as standards

unl ess specific approval is received to deviate fromthe val ues
shown. I n such instances, the request shall be nmade before any
installation. All materials shall be free of vegetable matter or
ot her del eterious substances.

A Type A Material: shall be 3/4-inch maxi num aggregate
and shall conformto the grading and quality requirenents of
Cl ass 2 aggregate base as specified in Section 26 of the State of
California Departnment of Transportation Standard Specifications,
| atest edition, shown in the follow ng tabl es.

Aggr egat e Gradi ng Requirenents For 3/4-lInch, dass 2 Aggregate

Per cent age Passi ng

Si eve Si zes | ndi vi dual Test Results Movi ng Aver age
1 inch 100 100
3/4 inch 87 - 100 90 - 100
No. 4 30 - 60 35 - 55
No. 30 5 - 35 10 - 30
No. 200 0 - 12 2 -9
Quality Requirenents

| ndi vi dual Movi ng
Tests Test Results Aver age
Resi stance (R val ue) 78 mn
Sand equi val ent 22 mn 25 mn
Durability index 35 mn

Coarse aggregate (material retained on the No. 4 sieve) shal
consi st of material of which at |east 25 percent by wei ght shal
be crushed particles as determined by California Test 205.

The aggregate shall not be treated with linme, cenent, or other
chem cal material before the durability index is perforned.

B. Type B Material: shall be 2-inch maxi num gravel and rock
and shall conformto the grading and quality requirenents of
Class 1, Type B perneable material as specified in Section 68 of
the State of California Departnment of Transportation Standard
Specifications, latest edition, shown in the follow ng tabl es.
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Aggr egat e Gradi ng Requi renents For 2-1nch Maxi num d ass 1
Per neabl e MVateri al

Per cent age Passi ng

2 inch 100
1 1/2 inch 95 - 100
3/4 inch 50 - 100
3/ 8 inch 15 - 55
No. 4 0 - 25
No. 8 0-5
No. 200 0 - 3
Quality Requirenents

| ndi vi dual
Test Test Results
Durability index 40 mn

This material is primarily intended where the trench has been
over-excavated so that a firm foundati on can be made i n areas of
excessi ve groundwater flow.

C. Type C Material: shall be select native materi al
renoved fromthe trench excavati on or nearby surroundi ngs which
is free fromvegetable matter, trash or other rubbish, and other
del eterious matter. The material shall neet the foll ow ng:

o] Above pipe zone - 6" maxinmum size or as required
by District, whichever is nore stringent.

3.7 SPECI FI C USES OF PI PE TRENCH MATERI ALS
The follow ng table can be used as a guide for the selection of
proper trench materials, along with the information contai ned on

the plates. However, if the designer feels that nore stringent
backfill materials should be specified, then this should be done.

MATERI AL TYPES

VCP PVC

LF= LF= LF= LF= LF=
Zone 1.5 1.9 1.5 1.7 1.9
Foundat i on B for al
Beddi ng A A A A Conc.
Haunchi ng A A A A Conc.
Initial A A A A A
Backfill
Fi nal C C C C C
Backfi | |
Refer to the plates for additional details. Also the selection of

any pipe trench nateri al

3-6

shal |

consider a well

graded product
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within the limts specified above. This will |essen the
inconpatibility of adjacent materials and subsequent trench
settl enent.

3.8 ROADVWAY MATERI ALS

Pavenment materials for resurfacing of trenches cut into existing
pavenent shall conmply with the requirements of the Cties and the
County Public Wrks Road Standards. Asphalt, aggregate base and
aggregat e sub-base specifications are those set at by the | atest
publ i shed edition of State of California, Departnent of
Transportation Standard Specifications.

3.9 MANHOLES

Manhol e materials shall conformto those listed in Plates 14
through 18, in addition to the follow ng:

A The design and pre-cast construction of manhol e
sections shall conformto ASTM C478 whi ch include the foll ow ng:

1. Concrete shall be a m ni mum 4000 psi (27.6 nPa)
conpressi ve strength.

2. Access opening shall be a m nimum 24 inches
(600 mm in dianeter.

3. Steps shall be a maxi num 16" (400m) apart and
shall be a m ninmum of 10 inches (250nm wi de.

4. Rej ection of the manhol e section may be made if:
(1) there are damaged or cracked ends, where such danmage woul d
prevent making a satisfactory joint, (2) any continuous crack
having a surface width of 0.01 inches (0.3 my or nore and
extending for a length of 12 inches (300 mm or nore, regardl ess
of position in the wall, (3) fractures or cracks passing through
the wall except for a single end joint that does not exceed the
joint depth, or (4) surface defects indicating honeyconbed or
open texture,.

B. Joints between riser sections shall be cleaned and a
preformed plastic or "mastic" sealing gasket or a flexible mastic
grout shall be installed prior to setting the next barrel or cone
section. The joints shall be grouted on the outside of each
joint. Cenent grouting between joints will only be allowed for
the joint between the bottomring and the base.

C. Undevel oped Areas: Wien nmanhol es are constructed in
natural or man-nmade drai nage courses or flood channels, the
manhol e covers shall be watertight and shall be fitted with a
conposition gasket and bolted down wth eight (8) stainless steel
cap screws. To further alleviate infiltration, all interior
concrete surfaces including the manhol e shafts shall have at
| east one coat of priner and two coats of protective coating
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(Amercoat 64 priner, and Amercoat 320 protective coating, or
approved equal ). In other undevel oped areas above the high-water
| evel , bolt-down vandal - proof manhol e covers shall be used as
specified on Plate No. 18.

Where required to prevent an extremely visible manhole in an area
which is otherw se inproved, additional canouflaging my be
required.

3. 10 MANHOLE/ CLEANQUT LI DS

Al'l manhol e covers shall have "Sewer" cast around the perineter of
the top with mninum1-1/2 inch (40 mm letters indicating the use
of the manhol e. C eanout |lids shall include the word "Sewer."

3.11 CONCRETE MATERI AL

Approved concrete material shall be based on the current edition
of the State of California, Departnent of Transportation Standard
Specification and shall be chosen according to the foll ow ng chart
showi ng its intended use:

M ni num
Wei ght of Maxi mum

Portland Aggregate Sl unp,
Cenent, Si ze, i nches
Cas Application | b/ cy i nches M n X
S
A Wall's, drip structures 564 1-1/2" 3 6
and reinforced (6 sack)
structural encasenent
B Manhol e bottons, drop 470 1-1/2" 2 6
pi pe encasenent, pipe (5 sack)
beddi ng,
non-structural use
C Punp m x for 376 3/ 8" -- --
abandoni ng | i nes (4 sack)

Type V cenent shall be used for concrete material used in any
structure exposed to wastewater and subject to sulfide deteriora-
tion.

3. 12 REI NFORCI NG STEEL

A Bar Rei nforcenent: Shall be grade 40 m ni mum def or med
bars conform ng to ASTM A615, accurately placed and secured in
position to acconplish the intent of the design plans. Were bars
are spliced, they shall be | apped at |east twenty (20) dianeters
or butt wel ded, except where otherwi se shown on the plans.
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B. Mesh Reinforcenent: Mesh reinforcenent shall conformto
the requirenments of ASTM A185; wi re gauge and nesh di nensi ons
will be as shown on the plans.
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SECTION 4.0
PLAN PREPARATI ON

4.1 SHEET SI ZE

Overal |l dinensions 24" x 36" (610 nmx 915 nm) .

4.2 NMARG NS

Two inches (50 mm on left, all others 1/2 inch (13 nm.
4.3 S| GNATURE BLOCK

Al'l sheets of the plans shall have an approved signature bl ock

| ocated in the | ower right-hand corner (see Plate No. 1). The
approval bl ocks shall be signed before any construction occurs. Any
changes to the plans after initial approval shall be shown as

revi sions and shall be approved by the District.

4.4 COVER SHEET
This shall be the first sheet in the set and shall contain:

A An index map with an overall plan at a scale of 1" =
300 ft. (25 mm = 90 m show ng general |ayout of sewer I|ines,
si zes, manhol e | ocati ons and nunbers, flow direction arrows, naned
streets, tract boundaries, |ot boundaries and nunbers, a sheet
i ndex, California coordinates, and other pertinent information.
Care shall be exercised to nake sure scale and orientation is
correct since these index maps are used to produce a wastewater
system atlas and incorrectly drawn maps will have to be redrawn.

B. A vicinity map with a scale of 1" = 1,000 ft. (25 mm =
300 m showi ng tract boundary, streets, adjacent tracts, major
streets outside of tract boundaries and the |ocation of the bench
mar K.

C. All bench marks used in the project shall be graphically
shown on this sheet and the el evations, descriptions, |ocations,

etc., spelled out as illustrated bel ow
B.M No. El ev. F.B.
Page

Type of Marker

Locati on
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Al'l elevations used in preparation of standard plans shall be based
on United States Coast and Geodetic Survey (U.S.C. & G S.) nean sea
| evel datum adjusted to 1961

D. The general notes shall be shown on the key map sheet
and need not be shown on the other sheets. The general notes shal
i nclude a note requiring conpliance with these standards and five
day notice prior to beginning construction.

E. Sewer service certification is required and shall be
wor ded as foll ows:

CERTI FI CATI ON

| hereby certify that the sewer system as shown on

drawi ng numnber sheets t hr ough
has been designed to adequately service each and
every lot or facility shown on said plans.

Regi stered G vil Engi neer RCE No. Dat e

I f the project does not involve specific lots, then substitute the
words "...designed to adequately provide for the devel opnent that
the systemis intended to serve."

4.5 PLAN OF SEWER SYSTEM

Pl an draw ngs shall show | ocation of wastewater nains, l|laterals
and other structures in relation to survey |lines and stations.
Provide all data for horizontal deflections or curves and indicate
limts of any easenents. Any known pad | ocations that are adjacent
to an easenent shall be shown as well as fences, walls, trees,

etc. that are within the easenent. Show and | abel on the plans,
the size and ownership of all existing and/ or proposed underground
utilities that cross or parallel the sewer.

4.6 PROFI LE OF SEWER SYSTEM

Profiles shall show the grade, including any vertical curve data,
size and type of pipe and the distances between manhol es and ot her
structures. Also show depth and el evation of |aterals at main and
at property line or at edge of easenent. The type of bedding or
encasenent required to carry | oads on the pipe shall also be
shown. For each section of sewer, the profile shall show alternate
acceptabl e pipe materials that are perm ssible or whether only one
material is acceptable. Show sewer invert elevations to 0.01 foot.
Manhol e rimel evations are also required. Any pipe line two inches
(2") (50 nm or nore in dianmeter which crosses the sewer and
especially water, gas, tel ephone, power, stormdrains, television
and oil lines, shall be shown and | abel ed on the profile. The
grade of major lines paralleling wwthin 5 feet (1.5 m of the
sewer shall be shown as dashed on the profile.
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The District is not responsible for the accuracy of the |ocation of
t hese underground lines, and approval of sewer plans by the
District does not constitute a representation as to the accuracy of
the |l ocation, or the existence or non-existence of any underground
utility, pipe or structure within the limts of the project.

4.7 GRAPHI C SCALE AND NORTH ARROW
Al'l plan and profile sheets shall contain:

A A graphic scale, horizontal as well as vertical,
I lustrated such that a true representation is produced when the
I

[
p

ans are reduced in size, and they shall be as foll ows:
hori zont al 1" = 40 feet (25 N m= 7.6 m
verti cal 1" = 4 feet (25 Mm= 1.2 m
Vertical scales of 1" = 8 feet will only be accepted for lines in
steep areas where the 1" = 4 feet scale can not properly be used.
B. A north arrow oriented toward the top or to the right

only, or as approved.
4.8 PROCEDURE FOR APPROVAL
Approval for inprovenment plans consists of two phases. Each phase

consists of a series of requirements which nust be net before final
accept ance.

A Requi renments for authorization of construction (See
Section 5.0).
B. Requirenents for final acceptance (See Section 11.0).

4.9 PLAN CHECKI NG LI ST
The followng list is intended as a guideline to assist the

preparer; it is not intended to be a conplete |list of al
requi renments.
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Check List for
Pl an Checki ng and Project Requirenents

Title bl ock

Bench mark

Key map (1" = 300") (25 nm= 90 m

Vicinity map (1" = 1,000") (25 mm = 300 m

North arrows (to right or up)

Si ze of sheets (24" x 36") (610 mm x 915 M)

Mar gi ns around draw ng

General notes and others

Design certificate (sign)

Record Drawi ng certificate

Graphic scales (plan and profile)

Location of lines referring to center of streets

No wast ewat er mai n under sidewal k

Crossing of other lines, e.g. stormdrain, gas, water

Pad el evati ons

Backwat er val ves

Manhol e spaci ng (no manhol es on private property, if possible)

Exi sting drawi ng nunbers

Exi sting and proposed surfaces

Easenents and assessor parcel nunbers

Deep lines, load factors

Maxi mum and m ni mum pi pe | engt hs

Change order fee

Existing laterals installed by other tracts or previous
construction

Condom nium individual laterals

Laterals for recreation buildings, etc.

| nsurance certificate

Check master plan

ot ai n CFS cal cul ati ons

WIIl serve letter

Br okers nane and bond

End of curve (E.C. ), Begin of curve (B.C.), Point of Conpound Curve
(P.C.C), Point of Reverse Curve (P.R C), on plan and profile

Check requirenents for vertical curved sewers

House laterals to be |Iong enough to clear other utilities (PUE -
public utilities easenent)

Submit original insurance certificate to Manager after District
Counsel approval

Check street names on tract map, plans and street address

Cost estimate

Separate |l aterals for each ownership

Deep laterals may use chi mey

Approval of exceptions docunent ed.

4- 4 July 2001



4.10 STANDARD LANGUACE FOR DEDI CATI ON OF FACILITIES TO DI STRI CT

The follow ng | anguage is intended as an exanple of standard

| anguage for the dedication of facilities to the Cities or the
District. It shall be nodified if necessary to fit a particul ar set
of circunstances.

A G ant Deed, QuitclaimDbDeed, Bill of Sale or Oher: Al of
its rights, title and interests in and to the wastewater system
pi pel i nes, manhol es and appurtenances thereto as |ocated in, on,
over, under, and across streets, easenents and rights of way shown
on Tract as per map thereof recorded in Book , Page
, and shown on the easenents) as per Book , Page of
official Records, in the office of the County Recorder, County of
Fresno, State of California.

B. Easenent Deed: An easenent and right of way to |ay,
construct, repair, naintain, operate, renew, and replace pipeline
and appurtenances incidental thereto for the transportation of
wastewater with the rights of ingress and egress to and from sane,
in, over, under and across the follow ng described real property in
the County of Fresno, State of California.

4. 11 STANDARD NOTES

The standard notes shown on the follow ng pages) shall be included
on the cover sheet as applicable. They are subject to change to
suit the needs of the District.

CGCeneral Not es

1. Contractor shall notify the District at (559) 896-4420 five
(5) days prior to conmencing construction.

2. Al'l construction shall conformto the adopted Sel ma-
Ki ngsbur g- Fowl er County Sanitation District Collection System
Construction Standards as anended.

3. (Not e concerni ng pipe type).

4. Warni ng: Connection to existing sewer facilities shall be done
only in the presence of the District |Inspector.

5. The | ocation of and existence or non-existence of underground
utilities has been determned to the best of the design
engineer's ability, but it shall be the sole duty of the
contractor to verify the location of the existing utilities
and to take all necessary precautions to avoid danage to these
utilities. The contractor shall assunme sole responsibility for
any damage done to existing utilities during construction.

6. Separation between wastewater and water lines shall be in
accordance with Plate No. 27 of the Sel ma-Ki ngsburg- Fow er
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10.

11.

12.

13.

14.

15.

16.

County Sanitation District Collection System Construction
St andar ds.

Al'l trench backfill and conpaction in public right-of-way
above the pipe zone will be under the supervision of the
Cities' and County’s Departnents of Public Wrks.

The contractor shall maintain a record of the |ocations of al
wastewater |aterals, tees and stubouts. This record shall be
delivered to the applicant's engineers prior to final paynent
bei ng aut hori zed.

Backwat er devices shall be installed where necessary.

The contractor shall mark the |l ocation of all wastewater
|aterals with the letter "S" at |east 2" high engraved into
t he curb.

Lateral installations to property lines w thout curbs shal
end at a 2" by 4" stake driven to a depth of 2 feet bel ow
fini shed grade.

Al laterals to new pipelines are to be tied into main |ine
t hrough use of fittings. Cut-in saddles are not all owed.

The sewer systens shall be conpleted and tested prior to the
District reconmmending that the City accept the sewers as
conplete and prior to the issuance of a Certificate of
Cccupancy.

Sewer lines will be internally inspected by television at the
owner/ applicant's expense.

The house service laterals shall be extended beyond the street
right-of-way to edge of P.S. E. (public service easenent).

A tenporary netal plate shall be used to secure newy
construct ed nmanhol e openi ngs. The tenporary plate shall be
water tight. Frames and covers will not be allowed to be used
as tenporary plates. Existing manholes to be readjusted wll
be required to have the tenporary netal plates. Al frame and
covers are to be USA manuf act ur ed.
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SECTION 5.0

FEES AND REQUI REMENTS FOR
AUTHORI ZATI ON OF CONSTRUCTI ON

5.1 PLAN CHECK FEE

When wastewater plans are first submtted, a plan check fee shal
be paid to the District, or its agent, by the applicant. This fee
shall be at the rate schedule specified in the applicable
District resolution and shall use the applicant's engineer's
estimate of the cost of the inprovenents. Such cost estinmates
shal | be approved by the District. Under no circunstances shal
refunds of the above fee be nmade. However, the plan check fee
required may be increased if actual or subsequently estinmated
costs exceed that used for the initial fee calcul ations.

5.2 SUBM TTAL OF CONSTRUCTI ON PLANS

Two sets of the blue-line prints of the proposed wastewat er

i nprovenents, one copy of the final tract map, one conplete set
of other than wastewater inprovenent plans, and one copy of the
applicant's engineer's construction cost estimate shall be
submtted, together with the plan check fee for the first plan
check. Plans illustrating an inconplete design and drafting
detail may not neet mninum standards and may be just cause for a
rejection of the first plan check. The applicant or applicant's
engi neer shall submt prelimnary plans conpleted in accordance
with these standards. The required submttal shall include a
study of the tributary wastewater drainage area above the subject
property and the criteria and cal cul ati ons used to determ ne the
size of the |ines.

5.3 SPECI AL PROVI SI ONS

| f there are unusual conditions which would require substanti al
deviation fromthe District's Collection System Construction
Standards, particularly wth respect to slopes, pipeline cover,

or crossings, such deviations shall be submtted, in witing,
prior to tentative map and/or devel opnent project approval, or in
any case prior to submttal of the first plan check

5.4 | NSPECTI ON FEE

Staff shall analyze the plans and materials as submtted and
prepare and send comments to the applicant's engineer. Also, the
followi ng is applicable:

A A m ni mum i nspection fee shall be according to the
applicable District resolution.
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B. Construction inspection fees for special situations, as
determ ned by the District, such as inspections on Saturdays,
Sundays, or holidays or beyond normal working hours shall be
charged as foll ows:

1. For inspections of special situations during
nor mal wor ki ng hours, the current inspector rate per hour worked,
plus an all owance for fringe benefits, plus the current overhead
rate contained in the District's budget.

2. For inspections during overtine periods, the
current inspector rate per hour worked nultiplied by a factor of
1-1/2, plus fringe benefits, plus the current overhead rate.
Overtinme inspection shall have a 2-hour mninmumtine period.

3. For inspections during Sundays and holidays, the
current inspector rate per hour worked, nmultiplied by a factor of
2, plus fringe benefits, plus the current overhead rate.

Closed circuit television inspection of sewer lines will be
enpl oyed as di scussed in Section 7.1

5.5 EASEMENTS

Any easenents necessary nust have deeds submtted for checking at
this time and shall be dedicated to the respective city, or if
cases of unincorporated areas, to the District.

5.6 AGREEMENTS, BONDS, AND | NSURANCE CERTI FI CATE

Staff will provide the applicant with the proper forns and
applicant shall submt the foll ow ng:

A Agreenent for construction of sewer facilities (in
triplicate and notarized).

B. | nsurance certificate with limts as stated in
"Agreenent .

C. A faithful performance bond (in triplicate and
notari zed) equivalent to 100 percent of the estimted cost
i ncl udi ng contingenci es of construction.

D. A | abor and material bond (in triplicate and notari zed)
equi valent to 100 percent of the estimated cost including
conti ngenci es.

5.7 APPROVAL FOR CONSTRUCTI ON
Upon recei pt and satisfactory review of all docunments, bonds,
fees, the staff shall prepare a reconmmendation for approval to

construct. Recomendati on shall be acconpani ed by the follow ng
mat eri al :
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Tract original plans

Agreenent for construction of sewer facilities
Easenent deeds

Fai t hf ul perfornmance bond

Labor and material bond.

Upon approval, the District Manager will sign the original plans
and notify the applicant's engineer that the plans are signed and
avai | abl e. The applicant's engineer shall then provide the
District with two sets of blue-line prints, and the original
drawings will be returned to the applicant's engineer. After
conpletion of the work, the original plans shall be revised as
Record Drawi ngs and the originals shall becone the District's

property.

No construction shall occur before the plans are signed and
before a five-day notification period has been given. This

notification period will allow time for a pre-construction

meeting of all interested parties.

5.8 CONNECTI ON CHARGE

No parcel of property shall be connected to the District's sewer
systemor building permt issued until a connection charge has
been paid. The charge shall be based upon a single famly

resi dence or upon results of a special evaluation for comrercial,
institutional or industrial services.

5.9 SPECI AL CHARGES
If there are itens requiring special approval, the District may
require deposition of funds or agreenents for funds in the future

to provide for operation and nmai ntenance of the substandard
system
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SECTION 6.0
CONSTRUCTI ON STAKI NG

6.1 GENERAL REQUI REMENTS

Construction staking is the responsibility of the applicant, its
engi neer or contractor. Stakes shall be set parallel to the sewer
alignment at an offset distance and direction agreed upon with
the contractor, but in no case shall construction stakes be
offset nore than 10 feet (3 m on straight alignnents when the
sewer slope is 0.6 percent or nore. For horizontally curved
sewers at |ess than 0.6 percent slope the stake interval shall be
10 feet (3 m and for curved sewers above 0.6 percent slope and
for straight sewers below 0.6 percent slope the stake interval
shall be 25 feet (8 m.

6.2 PRESERVATI ON OF STAKES

Construction stakes shall be carefully preserved by the
contractor until after the conplete work has been accepted by the
District. If two or nore consecutive stakes are knocked out
during construction, new stakes shall be set at the contractor's
expense.

6.3 SERVI CE LATERALS

For each lateral, a stake shall be placed near the property line,
referenced to show its horizontal and vertical distance fromthe
|ateral invert at the property line.

6.4 "AS BU LT"

For all street sewers, regardless of alignnent or slope, the
applicant's engineers shall determne "as built" el evations at
the invert centerline of each manhol e and shall provide a witten
record of such elevations to the inspector. Also the stationing
for each lateral is required on the record draw ngs.
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SECTION 7.0
CONSTRUCTI ON

7.1 GENERAL REQUI REMENTS

This section describes the use of materials and workmanship to be
enpl oyed in construction of the wastewater collection system The
appl i cant/ engi neer shall prepare such general and speci al
specifications as are necessary to define the nature and | ocation
of the work. Contractual arrangenents, paynment for work, and any
other matters concerning the owner and the contractor are not

i ncluded in these standards.

A Quality of Materials: Materials and equi pnent to be
incorporated into the work shall be new and unused unl ess
ot herwi se approved. In case a reference is not clear as to which
of several available grades is desired, the highest quality
mat eri al shall be used. Wen construction bids are received
directly by the District, such bids shall show the proposed pipe
mat eri al and the manufacturer's nanme, if nore than one type is
al | oned.

Contractor shall have at the job site, or be able to supply upon
request, certified copies of factory or |aboratory test reports
showi ng the strength characteristics of any materials used in the
work. For all reinforced concrete work, contractor shall furnish
i n advance of pouring concrete and if requested, the m x design
and cal cul ated concrete strength as prepared by the concrete
supplier.

B. Substitutions: Wiere articles or materials are specified
by brand or trade nane, alternate materials or articles equal to
t hose specified may be approved, provided the request for approval
isin witing acconpani ed by supporting data in anple tine to
permt investigations wthout delaying the work. Unless
substitutions are approved, no deviation fromthe standards w ||
be al | owed.

C. Quality of Wrkmanship: Al work will be done by persons
experienced in the specific work, under conpetent supervision and
to the District's conplete satisfaction. Wen work i s being done
directly for the District, the contractor in the proposal shal
name each subcontractor, and no substitutions will be permtted
wi t hout prior approval.

D. Defective Work: Any defective materials or workmanship
whi ch shall becone evident within one year after field acceptance
of conpleted work shall be replaced or repaired w thout cost to
the District. Refusal of the contractor to correct defective work
which is clearly the contractor's responsibility wll be
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consi dered sufficient cause for excluding such contractor's future
work to be connected to the District's system Such excl usion
shall not inpair the District's right to bring legal action to
correct the deficiencies.

E. District Inspection, Field Acceptance and Guarantee
Period: The District is responsible for inspection of al
excavation, pipe-laying, trench backfill within the pipe zone, and

testing. Al such work shall be avail able for inspection at al
times. It shall be the contractor's responsibility to provide a
five-(5) day notice to the District before the start of any work.
Such notification will allow for scheduling a pre-construction
nmeeting between interested parties. Failure to provide proper
notification may delay the starting date since the District may
not be able to inspect the work and cannot accept any work for
whi ch i nspection has not been arranged.

Field acceptance is nade by the inspector and nost often will not
coincide wwth the date of District recomendati on for acceptance
of the work. However, the one-year guarantee period for all work
shall begin as of the Cities' acceptance. As nentioned in Section
7.1D, any defective work discovered during this period shall be
repaired or replaced and a new one-year period will begin for that
corrected work. Mnor repairs or replacenent, however, wll not

af fect exoneration of the bonds and acceptance by the Cties as
originally schedul ed.

Al'l holiday or weekend i nspection will be subject to additional
charges as discussed in Section 5. 4.

F. Public Rel ations: The contractor shall conduct its
affairs in a manner that will |essen the disturbance to residents
in the vicinity of the work. In this regard, standard working
hours shall be observed unless prior approval is received. The job
site shall be maintained in a condition that shall bring no
discredit to the District or its personnel, and all affected
private inprovenents shall be restored to at |east their original
condi tion.

G Tel evision Inspection: In general, television inspection

will be required of newy installed sewer |lines of nore than 100
feet in length to determ ne acceptability. Such testing shall be
at the contractor's expense and shall not replace other standard
tests such as air testing. The television inspection shall be
performed after the line has been air tested and cl eaned, but
before field acceptance. If defects are noted through this or

ot her testing, subsequent television inspection shall be ordered
by the contractor. The contractor is responsible for cleaning al
Iines of debris before inspection.

7.2 PERMTS

The follow ng permts may be required of the contractor:
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Encroachnent: Where construction will encroach into the
public right-of-way, the contractor shall obtain all necessary
encroachnment permts. Wthin the Cties' rights-of-way, the permt
shall be secured fromthe Public Wrks Departnents.

7.3 CLEARI NG AND GRUBBI NG

A General : Cearing and grubbing, which consists of
removal of objectionable material fromthe right-of-way, shall be
done with caution such that existing wastewater inprovenents,
adj acent property, and trees and shrubbery that are not to be
removed shall be protected frominjury or damage.

Wthin sewer easenents or rights-of-way, trees, shrubs, fences,
and all other inprovenments that have to be renoved to permt
construction shall be replaced in kind or size (excluding native
trees under 2-inch dianeter or native brush), or with approved
substitutes unless perm ssion to exclude such replacenment is
obtai ned fromthe owner/agency.

B. Renoval and Di sposal of Material: The contractor shal
be responsible for leaving the site neat and finished in
appearance, free fromdebris or inflammable material.

7.4 UTILITIES, EXI STING FACI LI TIES AND CONCRETE REMOVAL

A Abandonnent: Refer to Section 8.0 regardi ng abandonnent
of existing wastewater |ines and/or structures.

B. Uilities and Existing Facilities: Existing utilities
and/or facilities shall be protected from damage during the
excavation and backfilling of trenches and, if damaged, shall be
repaired.

In case it shall be necessary to renove any such utilities,
facilities, or any portions thereof, the contractor shall notify
the District and the owner of the structure. The contractor shal
not interfere with said utility and/or facility structures until

di sposition of the obstruction to the work has been determ ned
and/or notice to relocate or renove has been given by the District
or authorized agent of the owner of the utility and/or facility so
af f ect ed.

The fact that any underground utility and/or facility is not shown
on plans shall not relieve the contractor of responsibility to
conply with these standards. It shall be the contractor's
responsibility to ascertain prior to conencing work the existence
of any underground utilities or facilities which may be subject to
damage by reason of its operations.

C. Concrete, Masonry or Mortared Construction Renpval: At
| ocati ons shown on plans, portions of existing concrete pavenent,
curbs, gutters, sidewal ks, foundations, and other concrete or
nortared structures shall be renoved to the |ines and el evations
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speci fied. Concrete structures or objects not shown or noted on
the plans shall be renoved where necessary and di sposed of by the
contractor.

Concrete renoval operations in connection with the reconstruction
of existing structures shall be perfornmed w thout damage to any
portion of the structure that is to remain in place. |If damge
occurs, the contractor shall repair any such danage at its own
expense, to the satisfaction of the District. Were existing
reinforcenent is to be incorporated in new work, such

rei nforcenent shall be protected from danage and shall be

t horoughly cl eaned of all adhering material before being enbedded
in new concrete.

7.5 EXCAVATI ON AND TRENCHI NG

A Ceneral : Trench excavation shall consist of al
excavation involved in the grading and construction of the sewer
l'ine as shown on plans. The contractor shall perform al
excavation of every description and of whatever substances
encountered, to depths indicated on the drawi ngs or otherw se
specified or required. During excavation, material suitable for
backfilling shall be piled in an orderly manner a sufficient
di stance fromthe banks of the trench to avoid overloading and to
prevent slides or cave-ins. Al excavated materials not required
or unsuitable for backfill shall be renoved. Such grading shall be
done as may be necessary to prevent surface water from fl ow ng
into trenches or other excavations, and any water from any source
accurnul ating therein shall be renoved by punping or by other
approved net hods. Such sheeting and shoring shall be done as may
be necessary for the protection of the work and for the safety of
personnel . Unl ess otherw se indicated, excavation shall be by open
cut, except that short sections of a trench may be tunneled if, in
the opinion of the District, the pipe or duct can be safely and
properly installed and backfill can be properly tanmped in such
tunnel sections.

B. Excavation: Excavation for sewers shall be nade only
after pipe and other necessary materials are delivered to the work
site. After such delivery, trench excavation shall proceed as
rapi dly as possible, and the pipe installed and the trench
backfilled w thout undue del ay.

Coupling holes and depressions for bells or couplings shall be
excavated after the trench bottom has been graded and shall be
only of such |l ength, depth, and width as required for properly
maki ng the particular type of joint. Overdepths shall be
backfilled with the sanme material as the beddi ng zone. Wenever
wet or otherw se unstable soil incapable of properly supporting
the pipe, as determned by the District, is encountered in the
bottom of the trench, such soil shall be renoved to the depth
required and the trench backfilled to the proper grade with an
appropriate material to provide a stable foundation.
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C. Trench Wdth and Grade: The width of the trench within
t he pi pe zone shall be such that the clear space between the
barrel of the pipe and the trench wall shall not exceed the anmount
detailed in the standard plates. In general, this will be 8 inches
(200 mMm. The width of the trench above that |evel may be as w de
as necessary for sheeting and bracing and the proper performance
of the work. The bottom of the trenches shall be accurately graded
to provide uniform bearing and support for each section of the
pi pe on the proper bedding material as prescribed in the plans or
by appropriate details on the plates.

D. Shoring: Al shoring for open excavations shall conform
to the requirenents of the State of California, Departnent of
I ndustrial Relations, Cal/OSHA "Construction Safety Orders.”

The contractor shall be responsible for adequately shored and
braced excavations so that the earth will not slide, nove, or
settle, and so that all existing inprovenents of any kind wll be
fully protected from danmage

No shoring once installed shall be renoved until the trench has
been approved for backfill operations. Renoval of shoring shal
only be acconplished during backfill operations and in such a
manner as to prevent any novenent of the ground or danmage to the
pi pe or other structures.

The contractor shall obtain all permts for any excavations over
five (5) feet (1.5 m in depth into which a person is required to
descend or any excavation less than five (5) feet (1.5 n) in depth
in soils where hazardous ground novenent may be expected and into
which a person is required to descend.

7.6 PI PE BEDDI NG AND LAYl NG

A General: This portion of the work includes the
furnishing of all materials and their proper assenbly to result in
a proper sewer installation true to |ine and grade and free from
| eaks, cracks, and obstructions. Were choices are allowed, the
contractor shall select such materials and construction nethods as
wWill result in a conpleted project in full accordance with these
Standards. In that regard, refer to Section 3.0 - Materials, and
the plates for additional details.

The contractor is rem nded that the approved wastewater design is
based upon a proper conbi nation of pipe strength and pi pe support.
No acceptance will be given unless the work of trenching, bedding,
| ayi ng, backfilling and conpaction is conscientiously done in
accordance with the procedures outlined in these standards.

Except as ot herw se approved or included in permts, the maxi num

| ength of open trench shall be 600 feet, or the distance necessary
to accommpdate the anount of pipe installed in a single day, which
ever is the greater
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concrete shall be chosen according to its intended use as outlined
in Section 3 of these standards.

2. Pl acenent: Concrete shall be placed in clean
forms before its initial set begins, using the mninmm anmunt of
m xi ng water required for good workability. Concrete shall be
wor ked into forns by rodding or vibrating to secure a dense
honbgeneous mass free fromvoids and rock pockets. Al concrete
shal |l be vibrated unless the inspector approves solely rodding to
avoi d having the concrete run out of the fornms or trench.

3. Fi ni sh: Concrete surfaces to be in contact with
sewage shall be steel trowelled to a snoboth hard surface free
fromridges, holes, and surface roughness. Exposed walls shall be
left with a surface finish conparable to that obtained with new
pl ywood forns. Slabs and wal kways shall be finished with a wood
float unless otherw se specified. Corners and edges shall be
neatly bevel ed. Surface defects shall be repaired to match the
surroundi ng concrete.

B. Mortar: Mortar shall consist of one part Type |
Portland Cenent, and two parts of sand, by volune, thoroughly
mxed in a dry state before adding sufficient water to give the
nortar a proper trowelling consistency.

7.11 MANHOLE BASES

A Manhol e bases for precast nmanhol es shall be poured
agai nst native undisturbed material which has been excavated to
t he di nensions shown on the plans and plates. If the contractor
over-excavates 6 inches beyond the horizontal dinensions shown,
contractor shall construct forns and pour the base to the
speci fied di nensi ons.

B. Concrete shall be poured to a |level seating surface,
with the base centered over the sewer intersection unless
ot herw se specifi ed.

In order to provide for a watertight manhole, a nmetal formng ring
shall be used to forma level joint groove in the fresh concrete.
This groove shall be used to receive the first barrel section of

t he manhol e.

C. Fl ow channel s and shel ves shall be either conpleted at
the tinme the manhol e base is poured or shall be left sufficiently
| ow and wi de so that the finished nortar work will be an integral
| ayer at least 2 inches (50 nm thick. The flow channels shall be
conpleted in a uniformU shape to fit the dinensions of the pipes
bei ng joi ned. Channel sides shall rise vertically to the ful
interior height of the outlet, and channels shall be surrounded by
clearly defined working shelves sloping at least 1 inch per foot
toward the main channel.
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D. Al'l enbednment materials under, around, and at |east 3
inches (75 mm) over all pipelines located within 5 feet (1.52m of
structure bases shall be conpacted wthout jetting prior to barrel
section placenents.

E. Concrete in the manhol e bases for PVC pi pe shall be
extended al ong the pipes to the defined trench unless it can be
denonstrated that there is sufficient conpaction in this region

7.12 MANHOLES

A Ceneral: Al materials for pre-cast manhol e sections
shall conformto the requirenents set forth in Section 3. The
applicable plate will depend upon the depth of the manhol e as
listed on the plates.

Precast manhol es shall have a mninmumwall thickness of 6 inches
(150 mm. Where there is a question of quality and conformance to
the material specification, the District will render the decision.

Drop manhol es shall be set on poured concrete bases which provide
integral support for the outside drop assenbly.

B. Assenbly of Precast Manholes: Al wall and floor joints
shall be cleaned prior to setting any manhol e sections. These
sections shall be set into position using a preforned plastic
seal i ng gasket (Federal Specification SS-S-00210) or mastic
sealing gasket. If plastic gaskets are used, they shall be in
strict conformance with the manufacturer's recomendati ons
i ncluding application of a priner coat, drying the joint and
careful use of the gasket to avoid displacenent. If a mastic is
used, it shall be first approved by the inspector, shall be of
sufficient size, and placed to provide a tight joint. Gouting
with nortar will only be allowed for the joint between the manhol e
base and the first barrel section, and then the grout shall be
pl aced to tightly exclude groundwater.

The top of the concentric cone section shall be set at such an
el evation that not nore than an 18 inches (450 mm) hei ght of
entrance, or manhole throat is present with the manhol e cover at
fini shed grade.

C. Adjustnment to Street Gade: The contractor shall set the
transition section after the finished street elevation is known.
The applicant or its agent shall coordinate the fitting of
entrance sections and covers with the final paving so that the
fini shed manhol e covers blend neatly with the street surface.
Successful conpletion of the testing of sewer |ine does not
relieve the contractor from nmaking these final adjustnents. The
contractor shall also be required to make any adjustnents in the
manhol e cover sections during the one-year guarantee period if
there is additional paving work. During final grading, paving, and
manhol e adjustnent, all debris shall be renoved fromthe conpl eted
wor K.
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D. Transitions, Flow Channels: Minline grade changes at
manhol es shall occur in the outlet sewer at the outside face of
t he manhol e. Alignment changes shall be made in snooth curves, and
si ze changes shall taper uniformy between inlet and outlet pipe
walls. Also refer to Section 7.11 - Manhol e Bases for further
di scussi on.

E. O her Requirenments: Al PVC pipes entering or |eaving
concrete structures, including manhol es, shall have a rubber
seal i ng gasket, as supplied by the pipe manufacturer, firmy
seat ed perpendicular to the pipe axis, around the pipe exterior,
and cast into the structure as a water stop.

7. 13 CLEANQUTS

Cl eanouts shall be brought to finished grade in snooth turns
havi ng the sanme internal dianeter as the sewers which they serve.
Cast iron frames and covers having cl ear openings at |east equal
to the internal pipe dianeter shall be independently supported
over the cleanout opening, in accordance with the appropriate

pl at e.

7.14 SERVI CE LATERALS

A Ceneral: Contractor shall install only those service
| aterals shown on the plans or called for in witing by the
District or by the applicant with the witten approval of the
District. Worrkmanship shall be equal to that specified for the
street sewers. No service lateral shall be covered until its
| ocati on has been recorded by the applicant's engineer.

The contractor shall mark the |ocation of all sewer laterals with
the letter "S" at least 2 inches (50 mm high engraved into the
curb. For laterals serving vacant |ots or where no concrete curbs
exi st, contractor shall furnish and place 2" x 4" x 24" (50 nm x
100 mm x 600 nm |ong hubs at the property line directly above the
end of the pipe, with the letters "HL." and the depth to the

| ateral marked on the hub with paint. Trenches shall be conpacted
in accordance with Section 7.7 of these Standards.

B. Resi dential House Laterals: Unless otherw se shown on
plans, laterals shall be installed fromthe street sewer to the
ot line in accordance with Plate No. 20, and plugged at the | ot
line in preparation for the | eakage test. Laterals shall consi st
of factory-made standard wye-branch fittings with ends to suit the
street sewer pipe, tilted 30° upward and plugged with factory-nmade
renovabl e plugs. Wes shall face in a |logical manner to facilitate
future installation of house laterals to the properties to be
served. The branch portion shall be firmy bedded in danp inported
sand under, over, and around the future inlet.

C. Laterals from Certain Commercial and Industrial
Prem ses: These require special features and access for sanpling
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as described in Plate No. 26 of these Standards. Refer to Section
2.14 for discussion of the wastewater ordi nance.

D. Deep Laterals or Chimeys: No lateral connected to a
street sewer shall slope nore steeply than 45 degrees unless it
shall be constructed as a vertical chimey as shown as Alternate B
in Plate No. 22. Laterals sloping nore than 30 degrees, but |ess
t han 45 degrees shall be cradled in concrete as showmn in Alternate
A, Plate No. 22. Laterals sloping 30 degrees or |ess shall be
bedded and laid to the sane standards as street sewers, w thout
need for cradling in concrete. Up to four services nmay be
connected to a single chimey, providing all connections are made
to standard single or double we fittings.

E. Backfl ow Protection: Were the contractor's work
i ncl udes backfl ow devices on private property as specifically
called for on plans, such devices are to be placed in well drained
| ocati ons near the prem ses being protected, with unobstructed
access for observation and repair.

7.15 SAFETY

Wherever the contractor is aware of unsafe operations, such
operations shall be discontinued i mediately. Also, if the

i nspector is aware of such conditions and inforns the contractor,
it shall be the contractor's responsibility to i mediately

di sconti nue operations. In such instances, the advice shall not be
construed as inplying any District liability.

Wth regard to entering manhol es, the contractor (and desi gner)
shal |l be aware of the follow ng

1. Unconsci ousness may be caused by |ack of sufficient
oxygen in the manhol e or sewer atnosphere. This condition can
occur SUDDENLY and with NO WARNI NG possi bly causing death within
three to five mnutes.

2. Al'l manhol es, unventilated for any considerable tine,
are deficient in oxygen, particularly term nal manholes. Al so
manhol es on | arge sewers are often dangerous because of toxic and
corrosive gases in addition to deficient oxygen.

3. Because the sewer atnosphere may be expl osive due to
| eakage into the sewer from nearby conduits transporting gas,
gasoline, or other explosive materials, the use of an open flane
in or near the top of an open manhol e i s dangerous.

Therefore, contractor and designer shall conply with the follow ng
requi renments:

1. Al'l Cal/GOSHA Confined Space entry requirenents.
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2. Witten perm ssion fromthe District shall be obtained
prior to opening or entering any District sewer manhol e.

3. Al'l manhol es shall be ventilated and oxygen defi ci ency
detection equi pnment shall be used before entering. In shallow
manhol es on small sewers, this nmay be acconplished by renpving the
manhol e cover and waiting for at |east five mnutes, allow ng
ventilation by the air currents across the top of the manhole. In
manhol es on | arge sewers, it may be necessary to use blowers on
upstream or downstream manhol es to secure adequate ventilation

4. War ni ng devices to provide adequate warning to notorists
of the work in progress shall be used where the manhole is in a
travel ed roadway.
7.16 CLEANI NG OF SEVERS

See Section 10. 1.
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SECTION 8.0
ABANDONVENT

8.1 GENERAL

Al'l existing wastewater sewers or structures to be abandoned
shal | be indicated on the drawi ngs by the applicant's engineer.
In general, in-service lines that are to be abandoned shall be
replaced with a parallel line of equal or |arger size. The

engi neer shall denonstrate in all cases that the abandonnent will
not adversely affect the wastewater system

Al'l abandonnent and construction techni ques shall be discussed
with the District inspector and approved prior to any such work.

8.2 SEVER LI NES

Sewer |ines to be abandoned shall be entirely filled in accord-
ance with the City or County requirenents. Laterals to be
abandoned shal|l be plugged at the property line or as directed by
the District.

8.3 STRUCTURES

Structures to be abandoned shall have all openings, inlets and
outlets sealed off as set forth in Section 8.2 of these Stand-
ards. The structure shall then be renpved and the excavation
filled wth material in accordance with Gty or County
requirenents. Denolition debris shall be properly disposed of in
accordance with all local, state and federal | aws and
regul ati ons.

8.4 SALVACGED MATERI ALS
D sposal of salvaged netal castings such as franmes and covers and

ot her nmetal appurtenances, unless otherw se specified, shall be
the contractor's responsibility.
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SECTION 9.0
TESTI NG

9.1 SEVER LI NES

Al'l completed sewers, force mains, and building |aterals shall be
tested by and at the expense of the contractor in the inspector's
presence prior to field acceptance of the work, and prior to
connection of any house sewer. The contractor shall correct al
defects in workmanship or materials that becone evident by

i nspection or testing at any tinme during the work. Testing shal
be done after the conplete installation and conpaction of all
underground utilities.

A Air Test: After plugging all openings and providing
t hrust bl ocking as necessary, air shall be admtted to the section
under test at an inlet pressure not exceeding 5 psi (0.034 MPa).
The air source shall be regulated by an adjustable pressure
control valve and neasured by a sensitive pressure gauge
calibrated fromO to no nore than 10 psi (0 to 0.7 MPa). Wen the
i nternal gauge pressure has reached 3.5 psi (0.024 MPa) under
stabilized tenperature conditions, the air supply to the test
section shall be cut off. The inspector shall then observe the
time interval during which the internal pressure drops from3.5 to
2.5 psi (0.025 MPa - 0.018 MPa). The length of time for such |oss
shall not be less than that shown in the followi ng table for the
street sewer size being tested and also for the length of main
i ne being tested:

M N MUM TI ME (M NUTES)
FOR AIR LOSS FROM 3-1/2 to 2-1/2 PSI

Length of Line (feet)

Pi pe 0 100 151 201 251 301 351 401
D anet er to to to to to to to to
| nches 100 150 200 250 300 350 400 500
6 1.00 1.25 1.50 2.00 2.25 2.50 2.75 3.50
8 1.75 2.00 2.50 3.00 3.75 4. 25 5.00 6. 00
10 2.00 2.75 3.50 4.25 4. 75 5.25 6. 00 7.50
12 2.25 3.00 4.00 4.75 5.50 6. 25 7.25 9. 00
15 3.00 3.75 4.75 5.50 6. 25 7.25 8.50 10.50
18 3.75 4.50 5.25 6. 00 7.25 8. 50 9.50 12.00
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Test plugs for any air test shall not be renpbved until the
pressure is no | onger neasurable. Air shall be released slowy
through a valve. If the pipe to be tested is subnerged in
groundwat er, determ ne the backpressure due to groundwater
submer gence and i ncrease all gauge pressures in the test by that
armount .

1. Failure to Meet Air Test Requirenents: If the air
test indicates | eakage greater than the specified limts, the
contractor shall locate the defects by inspection and shall make

such repairs and repl acenents as are necessary. Various nethods
may be used to | ocate the section of sewer which fails the air
test, such as: renote caneras, adjustable |ow pressure air
devices, or the line may be filled with water by plugging the
inlet of the downstream manhol e and mai ntai ning at | east a 2-foot
(0.61 m depth over the outlet of the upstream manhole until the
| eaks are | ocated by observing wet spots along the trench. Water
shall be drained in a manner approved by the inspector. Under no
conditions shall clay, cenent, or other sealer be applied inside
the pipe to neet the test requirenents. Al defective portions
shall be exposed and repaired or replaced, including defective
beddi ng, to the satisfaction of the inspector.

B. Leakage Test: In special cases, a water exfiltration
test may be required as described bel ow

Wast ewat er sewers shall be tested between successive manhol es by
pl uggi ng the lower end, and the inlet of the upper manhole. The
pi pe and manhol e shall be filled with water to a depth 4 feet

(1.2 m) above the invert at the center of the upper manhole, or in
the presence of groundwater, 4 feet (1.2 n) above the average

adj acent groundwater |evel. The all owabl e | eakage shall be
conputed as follows over a period of at |east a one-hour test:

E = 0.00002 LD » H

Length of line being tested including laterals in feet

I nternal diameter of pipe in inches

Al | owabl e | eakage in gpm

El evati on between upper nanhol e water surface and invert of
pi pe at |ower manhole (or if groundwater is present, upper
manhol e water surface and groundwater |evel at |ower
manhol e) .

IImor

C. Pipe D aneter Ring Deflection Test of PVC Pipe: Upon
conpl etion of the backfill and road sub-base (if applicable), and
prior to acceptance of the air test, each nain pipe line shall be
checked for ring deflection by pulling a tenplate or mandrel
through the main pipe line. This test shall be a mninmmof 4 days
after backfilling operations are conpleted. The mandrel shall be
cylindrical in shape with a diameter as foll ows:
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