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SECTION ONE

INTRODUCTION

1.0 PURPOSE

The purposeof this manualis to provideinformation

and guidanceto land developers,design engineers,
andcontractorsn the constructionof water andsewer
facilities that areto becomea part of or be connected
to theBowling GreenMunicipal Utilities Waterand/or
SewerSystem.Theseregulationsand proceduresare

to be followed by any personor corporationin the

developmentbf aresidentialsubdivisionor shopping
center,or in anydevelopmentn which the Developer
is requiredto constructfacilities that will becomean

assetto the BGMU system.The ultimate goal of this

manualis to insurethe protection of the health and

welfareof thegeneralpublic throughthe useof proper
sanitarydesigrfeaturegndconstructiormethods.

1.1 AUTHORITY

The Bowling Green Municipal Utilities Board was

establishedby City OrdinanceNo. 76-8 mergingthe

Electric Place Board and Water and Sewer
Commissionto be responsiblefor the acquisition,
administration maintenancegperationandcontrol of

the City's electric, water and sewerfacilities, and to

thisendthismanualisherebyestablished.

12 REFERENCES

Certain technical aspectsconcerning construction
materialsandmethodf constructiorarebasednthe
Kentucky —Department of Highways, Standard
Specifications for Road and Bride Construction
Edition of 1979, hereafterreferredto as Kentuck;
DepartmenbfHighwaysSpecification®fK.D.H.S.

Otherstandard®r specificationgeferredto arethose
of the American Society of Testing Materials
(ASTM), American Association of State Highway
Officials (AASHO), Portland Cement Association
(APWA) andthe AmericanWaterWorks Association
(AWWA).

Standard drawings showing details of certain
improvements, which may be issued by the
ENGINEER, shallbe complementarto anda part of
thismanual.

13 GENERAL REQUIREMENTS

In orderto insurethat the designand constructionof
waterand sewer facilities meet generallyaccepted
sanitary engineering design criteria and generally
recognizedconstructionmethodsfor such facilities,
theOWNER or DEVELOPEROof landsin which water
and/orsewerlines areto be constructedhat are to be
connectedto becomea part of the Bowling Green

Municipal Utilities SystemmustemployaRegistered
Professional Engineer, Registered in the
Commonwealth of Kentucky, as set out in KRS
Chapter 322. The OWNERDEVELOPER shall
employtheENGINEERto:

1. Preparedetailed constructiondrawings.
2. Providefull-time residentinspectionduring
construction.

3. Certify to the UTILITY that the facilities
were constructedin accordancewith the
approved plans and the detailed
specificationgontainedherein.

4. Provide a complete set of ‘'As-Built'
drawingstotheUTILITY onmylar.

14 UTILITY'S AUTHORITY

The UTILITY, or its designatedepresentativeshall
decidequestionsvhich may ariseasto the quality and
acceptability of materials furnished and work
performed.TheUTILITY shallinterruptthe intent of
thesespecificationsand standarddrawingsin a fair
andunbiasednanner.

Nothing containedin thesespecificationsor standard
drawings is intended toconflict with any State or

Federal Laws or regulations.If any requirementof

thesespecificationsor standarddrawingsarefoundto

bein conflict with a Stateof Federallaw or regulation,
thenthe morestringentrequirementf this manuabe

lessstringentthat any existing Stateor Federallaw or

regulation.

1.5 OBLIGATION OFTHE COTRACTOR

The CONTRACTOR shall perform and completethe
work to the satisfaction of the UTILITY and in
accordance with these specifications. The
CONTRACTOR shall conduct his work so as to
minimizeinterferencewith publicandprivatebusiness
and traffic. He shall at his own expense,whenever
necessaryor required, provide barricadesflagman,
maintain lights, andtake otherprecautionsasmay be
necessaryo protectlife, property,adjacentbuildings
and structures.The CONTRACTOR shall be liable
for all damagesandinjuries receivedor sustainecy
anyperson personor property inconsequencef any
neglectin safeguardinghework by anyactof neglect
or misconductby him or his agents,subcontractors,
employeesrworkmen.

1.6 COOPERATION

Cooperation with the office of the UTILITY
concerningconstructionplanning and proceduresis
required. Reasonable notice shall be given the
UTILITY, oritsrepresentativegrior to beginningany



phaseor construction.In no caseshouldsuchnotice
belessthan24hours.

17 DEFECTIVE MATERIAL AND
WORKMANSHIP

Materialsnot in accordancavith the specificationsor
defectivework maybecondemnedy theENGINEER
or UTILITY at any time before final approval and
acceptanceby the UTILITY. Failure by the
ENGINEERor UTILITY to condemrdefectivework
shallnotbeconstruedisanacceptancef same.

1.8 FINAL INSPECTION

In addition to normal inspection which may be
conducted during construction of development
improvementsa Final Inspectionwill be madeby a
representativef the UTILITY. Final Inspectionwill
be made prior to acceptanceof any unit for
maintenanceby the UTILITY and only after all
improvementsare completed.As part of the Final
Inspection,the UTILITY shall be given a completed
set of 'As-Built' plans. All sanitary manholesor
acces®peningsshallbe openedandall facilities shall
be cleanedof all dirt, mud and other foreign matter.
The OWNER-DEVELOPER shall provide personnel
asrequiredtoaidin theFinal Inspection.

1.9 EXISTING UTILITIES

Special precautions shall be taken by the
CONTRACTORto avoiddamageo existingoverhead
and underground utilities owned and operatedby
publicorprivateutility companies.

Where existing utilities or appurtenancestructures,
eitherundergroundor abovegroundareencountered,
they shall not be displacedor molested unless
necessaryand in such caseshall be replacedin as
good or better condition than found as quickly as
possible.

The OWNER-DEVELOPER, or his representatives,
shall bear the entire responsibility for locating,
avoiding,orrepairingdamagéo saidexistingutilities.

.10 PERMITS, EASEMENTSAND RIGHT
OFWAY

Unlessotherwiserequired by the agenciesnvolved,
the OWNERDEVELOPMENT shall make
application for, obtain and pay for all licenses,
permits, easements and right-of-way. The

CONTRACTOR shall be requiredo comply with all

Stateand Municipal ordinances,laws, and/or codes
whichmayapplyto same.

111 DEFINITIONS

APPROVED-Material, equipment, workmanship,
procesor methodthathasbeenaccepted byowling

GreenMunicipal Utilities aresuitablefor theproposed
use.

AS-BUILT- A certification by the ENGINEER
whose stamp appears on the plans that the
measurementslepthsmaterials andfacilitiesthatare
shown on the plans are true and correct are
constructedn accordancevith the Water Systemand
SewerageSystemimprovementSpecificationsof the
Bowling GreerMunicipalUtilities Board.

CONTRACTOR The person, form or corporation
with whomthe OWNER-DEVELOPERhhasexecuted
an agreemento perform the utility constructionfor

theproject.

ENGINEER A registered Professional Engineer,
registeredin the Commonwealthof Kentucky as set
outin KRS Chaptei322.

OWNERDEVELOPER An individual, group or
individuals, partnership, firm, associatlOn or
corporatiorthatis constructionpr havingconstructed,
waterand/orsewer facilitieghat areto becomea part
of, or be connectedo the Bowling GreenMunicipal
Utilities' Waterand/orSewelSystem.

RESIDENT INSPECTORThe ENGINEER or his
representativewho is requiredto be on thejob site
duringanyconstructiorof facilities that areo become
part of the BowlingGreenMunicipal Utilities' Water
and/or Seweragdacilities to insurethat the facilities
are being constructedin accordancewith the Water
System and Sewerage System Improvement
Specifications of the Bowling Green Municipal
Utilities Board.

SANITARY SEWER A pipe or conduit that
primarily carriersewageandto which storm,surface
andgroundwatersarenotintentionallyadmitted.
SHALL-meansa mandatoryrequirement.

UTILITY -Bowling GreenMunicipal Utilities' Water
andSewemDivision.



SECTION TWO

PROCEDURES

2.1 PURPOSE

The purposeof this sectionis to establisha working
relationship betweenthe OWNER-DEVELOPER,
ENGINEER, CONTRACTOR and UTILITY by
describingthe stepby stepprocedureto be followed
by each party in initiating and completing the
construction of any utility servicesthat are to be
constructionof any utility servicesthat are to be
connectedoorbecomeapartof UTILITY system.

2.2 APPLICATION PHASE

The first stepin the procedureis for the OWNER-
DEVELOPER to file an application to the Water-
SewerDivision of BGMU requestingpermissionto
connectthe proposednew facilitiesto the existing
utilities. At this time the OWNER-DEVELOPER
must also make a selection in writing, on forms
provided by BGMU, as to whether he intendsto
proceedin amannemwhich will entitlehim to refunds
of thecostof theextendedacilities asprovidedunder
KRS 96.539and Sections2.3, 2.5, and 2.9 of these
regulationsor prefersto recoverthe costof thewater
and sewer utilities through someother method not
requiring refunds by BGMU. If the OWNER-
DEVELOPER choosesthe refund method for a
subdivision,it is requiredthattheplat for recordation
contain languageon the face of it and in prominent
letteringthatany persorwho desiredo connect tadhe
waterand/orsewemainsin thatsubdivisionmustpay
a privilege feeprior to making the connection. In
orderto properly coordinatethe work with Planning
andZoning, a copy of the applicationshouldalsobe
submittedo Bowling GreenWarrenCountyPlanning
andZoning Commissiorto serveasnotification of the
project. Theapplicationform may be obtainedfrom
the BGM U main office at 801 Center Street. It is
recommended that the OWNER-DEVELOPER
engage theservices of an ENGINEER in the
beginningto assistin preparingthe applicationsince
much of theinformation requestednustbe provided
by the ENGINEER.

In addition to the information to be provided on the
applicationform, the following attachmentsareto be
provided.

a. A siteplan shall be provided on an 8
W' x 11" sheetin sufficient detail to
show the location of the proposed
developmentA portion of an existing
city map may be adequatefor this
purpose.

b. An executedcopy of the Agreement
between the OWNERDEVELOPER
andtheENGINEER.

Upon receipt of an application, the UTILITY shall
evaluatethe impact the proposeddevelopmentwill
haveup on the existingfacilities. From the estimated
water demandand the wastewaterflow provided by
the OWNER-DEVELOPER'S ENGINEER, the
UTILITY shall determinewhetherthe existing water
systemis adequateo provide service(both domestic
and dire protection)and whether the existing sewer
systemhascapacityto receiveis availableat the time
of application does not guaranteenor reservethat
capacityindefinitely for that development.Approval
of the application by the UTILITY indicates that
capacitywill be availableonly to that sectionof the
developmenthat is to be constructedmarketed,and
made available for service immediately upon
completionof the projectproposedin the application.
Ifthe UTILITY is capable oproviding theseservices,
a letter of conditions shall be issued listing the
requirementsthat must be met in order to obtain
acceptancef the proposedfacilities by the utility.
Should it be determinedthat capacity for wateror
sewer service is unavailable, the OWNER-
DEVELOPER should contactthe Bowling Green-
Warren County Health Department to explore
alternatesolutions.

2.3 DESIGNPHASE

Upon receipt of the letter of conditions from the
UTILITY, the OWNER-DEVELOPER may authorize
his ENGINEER to prepare plandor the proposed
development,in accordancewith the requirements
containedn thedetailedspecification$erein.

During the designphase the ENGINEER shall work
closelywith the ReviewPersonneht BGMU to insure
that the final product meetsall requirementf the
UTILITY. Thereshallbenoprovisionalapproval All

plansmustshowall necessaryetailsbeforeapproval
isgranted.

The ENGINEER shall provide the following design
dateattached taheplans:

. Hydraulic calculationsfor the water system
(The OWNERDEVELOPER or the
ENGINEER mayobtainpressureeadingsat
or nearthe point of connectionfrom the
UTILITY upon request). A minimum
pressureof 30 psi mustbe maintainedat all
serviceconnections.All waterlinesmustbe
loopedunlessadeadendline is approvedoy
theUTILITY.

2. Designcalculationsof gravity sewer lines
shall showthegrade expectecaveragdiow,



and capacity and velocity at peak flows
betweeneachmanhole.

3. Design calculations of sewagelift stations
andforcemainsshall showpumpcapacityat
designTDH, headlossthru the force main,
static head between pump dischargeand
force main, capacity of wet well and
expectedfrequencyof operation.A copy of
the manufacturer'spump curve data and
specificationgnustbeprovided.

Planspreparedby the ENGINEER for the construction
of water lines shall be drawn on plan sheets24" x

36", to a scaleof 1"= 50' (horizontal)and | = 5'

(vertical) and shall containthe following minimum
information.

TITLE SHEET

I Nameandaddres®f ENGINEER

2. Name and address of OWNER
DEVELOPER

3. Nameof development

4. Vicinity map

PLAN SHEET

. Typography and layout of development

(streets,curb and gutter, sidewalks, drainage

headwalls,storm drains, lot lines and utility

easements.

Pipematerial andpressureating

Pipe size

Location andtype of valves

Location and sizehydrants

Location andsizeof blowoffs

Location, size and material of service

tubing, curb stopand box

Profile of water line and other proposed

undergroundutilities.

9. Existing facilities i.e. hydrants, valves, line
sizes,storm drains,and sewerlines

10. The statement'All constructionshall be in
accordancwith B.G.M.U. specifications"

NoohrwN
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Planspreparedby the ENGINEER for the construction
of sewer lines shall be drawn on plan sheets24" x
36", to a scaleof 1" = 50' and shall contain the
following minimum information.

TITLE BLOCK

l. Nameand addresof ENGINEER

2. Name and address of OWNER-
DEVELOPER

3. Name of development

4, Vicinity Map

PLAN SHEET

l. Topography and layout of development
(streets,curb and gutter, sidewalks,drainage
headwalls utility poles, lot Jines and utility

easements)

2. Pipematerial

3. Pipesize

4. Location by station number and type
manhole

5. Length of sewerand gradebetweenmanhole

6. Invert of sewerat eachmanhole for both
inlet and outlet and the fall within the
manhole

7. Location, size and material of house
connections

8. Profile of sewerline andother proposed
undergroundacilities

9. Existing facilities, i.e. manholes,line sizes,
stormdrains,andwater lines

10. The statement'All constructionshall be in

accordancewnith B.G.M.U. specifications"

Planspreparedy the ENGINEER for the construction
of sewagdift stationsshall be drawn on plan sheets,
24"x 36", to ascaleof Y<!" = 1.0"andshallcontainthe
following minimuminformation.

TITLE SHEET

1. Nameandaddressof ENGINEER

2. Nameandaddresef OWNER-ENGINEER
3. Nameof development

4., Vicinity map

PLAN SHEET

Nameof stationmanufacturer

Name of pump manufacturer

Numberof pumps

Pumpdischargeat design TOH
Dimensions, elevationsand capacity of wet
well

Location andtype of pump controls
Cathodigorotectionfor steeltanks

Piping andvalve arrangemeninside station
The statement'All constructionshall bein
accordancevith B.G.M.U. specifications”

arwN =
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2.4 COST ESTIMATE AND PRIVILEGE
FEES

Unless the OWNER-DEVELOPER waives the refund
provisions of KRS 96.539,the ENGINEER is required
to submit to the UTILITY cost estimatefor the total
project and a proposalasto how privilege fees can be
determinedin orderto attemptto provide for recovery
of the costsover a period not to exceedten years. It is
suggestedhat the privilege fee be basedon a formula
with the denominatorbeing linear front footage,
square footage or service connectionnumbers and
sizes,with the final judgmentto be reservedby the
UTILITY. The numerator will be the total of all
engineeringand constructioncosts,excluding interest.



25 REVIEW PHASE

After the completedplanshavebeenreviewedby the
OWNERDEVELOPER with the ENGINEER, and
approvedby him, two setsshall be submittedto the
UTILITY for its review andapproval. The OWNER-
DEVELOPER should allow a 30-day period for the
review time, however,the UTILITY shall conductits
reviewasexpeditiouslyaspossible.

TheUTILITY shallreviewtheplansasto thesanitary
features of design and that standardspecifications
containedherein. Any plans submittedthat do not
completely comply with all requirementsof the
UTILITY shall be returnedto the ENGINEER
unapprovedwith the necessarycorrections noted.
After all correctionsare made,the corrected plans
shall be returnedto the UTILITY so that eachsheet
may be stamped "APPROVED". Final written
approval shall not be granted from the Kentucky
Departmenfor Natural ResourceandEnvironmental
Protection.

2.6 BIDDING AND  AWARDING OF
CONTRACT

If the OWNER-DEVELOPER requeststhe refund
method, bids must be advertisedand received in
accordanceavith KRS 45A.365andareto beopenedn
the presenceof a representativeof the ENGINEER,
OWNER-DEVELOPER and UTILITY and any
bidders who may desireto attend.Subjectto joint
approvalof all three parties, bids may be awarded
basednthelowestand/omestbid.

2.7 GENERAL REQUIREMENTS

The Constructionphaseshallnotbeginuntil awritten
Notice to Proceedfrom the UTILITY is receivedby
the OWNER-DEVELOPER. Wherthe UTILITY is
ready to issue to Proceed, a PreConstruction
Conferencewill be scheduledandheld jointly by the
UTILITY andthe PlanningandZoning Commission.
The OWNER-DEVELOPER shall be responsibleto
the UTILITY for the proper construction of the
facilities. In no case shall the constructionof the
waterandsewersystem begimntil theroughgradeon
thestreetaanddrainageditchesarecomplete.

The utility shall be notified immediately of any
conflicts encouragedn the field betweenthe water
andseweirfacilitiesandthedrainagevork.

The ENGINEER shall provide afull-time resident
inspectorpaid for by the OWNER-DEVELOPER to

insure that all construction is accomplished in

accordancevith the approvedplansandthe standard
specifications contained herein. The ENGINEER'S
residentinspectorshall be on the job anytime the
CONTRACTORIis working on the constructionof

waterand/orseweffacilities.

In addition to the inspection,it is requestedhat the
CONTRACTOR or the ENGINEER's resident
inspector contact the City Street Departmentwhen
wateror sewellineshavebeenbackfilled understreets
so that a representativeof that Department may
visually inspect the backfill material before final
surface is placed on the streets. Any deviation,
change addition or deletionfrom the approvedplans
mustbe approvedby the UTILITY in writing before
the deviation,change addition or deletionis madein
construction. The ENGINEER shall submit weekly
inspection reports to the UTILITY during the
constructionperiod. Representativesf the UTILITY
shall havetheright to enterupon the project site to
makeperiodicinspection®ftheworkin progress.

Uponcompletionof constructionthe CONTRACTOR
shall pressuretest and disinfect all water lines, and
conductinfiltration, exfiltration or air testson sewer
linesasoutlinedin thesestandardspecifications.Any
sectionof linesthat doesnot passthe prescribedtest
mustbe correctedto the satisfactionof the UTILITY

and retesteduntil all testingproceduresare satisfied.
All testing must be conductedin the presenceof
representatives of the OWNERDEVELOPER,
ENGINEER,CONTRACTORandUTILITY, except
that the ENGINEER may representthe OWNER-
DEVELOPER,if authorizedyhim.

2.8 CERTIFICATIONS OF COMPLETION

Upon completion, the OWNERDEVELOPER shall
statethefinal total projectcostandtransferownership
of thenewfacilitiesto theUTILITY andsaidfacilities
shallbecomeanassebftheUTILITY.

Upon completion of construction,the ENGINEER
shallcertify in writing to theUTILITY thattheproject
hasbeenconstructedn accordancevith theapproved
plansandthestandardspecificationsontainecherein.
A completesetof "As Built" drawingson mylar must
accompantheENGINEER'scertification.

Upon receiptof these certificationsand ‘As Built'

drawings,the UTILITY shall conducta final on-site
inspectionwith Engineer ohis representativandthe
Contractoror hisrepresentativeAt this time, surface
features and subsurfacefeatures, in as much as
possible,will be checkedfor conformity to approved
plansandthestandardspecificationscontainecherein.
Items not in compliancewill be listed on a "punch
list" and sentto the Engineerand OwnerDeveloper.
After giving theseitemstheir necessanattention,the
Engineershall schedulea pre-inspection.After the
final inspectiontheutility shallaccept thdacilities as
an extensionof the existingpublic systemanddeliver
water serviceto and/or acceptwastewatefrom the
development.



In the eventthatthe secondinspectionfinal approval
is notgiven by the UTILITY, the UTILITY reserves
the right to assessa fee for any subsequentre-
inspectionsThisfeewill beprocessecdsawork order
andinvoicedto the OwnerDeveloper.Final approval
will becontingenuponpaymenbfthisinvoice.

2.9 REFUNDAGREEMENT

If the OWNERDEVELOPER has requested the
refund methodandhasmetall therequirement®f the
UTILITY, arefundagreementvill bepreparedhased
onpreliminaryagreemenascoveredn Paragrapl2 of
this section,statingthe exactamountand application
of privilege fees, which will be collected by the
UTILITY andpaidto the OWNERDEVELOPER on
Januaryl of eachyearovera period notto exceeden
years,with total paymentnot to exceedtotal project
cost. Where the refund agreements applicableto a
subdivision, a copy of refund agreementwill be
lodged for record in the MiscellaneousBook in the
office of the Clerk of the Warren County Courthouse
in orderto enableprospectivepurchaserf lots, title
examinersand other interestedpersonsto determine
from thepublic recordstheamountof theprivilege fee
applicableo anyparticulardot in thesubdivision.



SECTION THREE
WATER MAINS

3.0 PURPOSE

The purposeof this chapteris to outline requirements
for properdesign,construction,inspection,and final
acceptancef potablewatermainsandappurtenances,
customer services connections, and public fire
protection systems.

3.1 DESIGN REQUIREMENTS

A completesetof hydrauliccomputationsin atabular
form, shall be madeavailableto the UTILITY which
indicatesaverageand peakflows, groundelevations,
elevationof hydraulicgraddine andpressures.

3.1.1 SIZEOFWATERMAINS

All watermainsshallbedesignedo carry peakflows
andmaintainin a minimum line pressureof 30 psi at
all points. Design peakflows shall be the greaterof
thefollowing:

a. Flow determined by the
ENGINEER as the instantaneous
demand placedupon the system
by thedevelopment.

b. Flow requiredfor fire protection
by InsuranceServices Office of
Kentucky guidelines;

C. Computed peak  flow if
developmen is commercial or
industrial.

No water main shall be smallerthan that requiredby
Bowling Green Municipal Utilities masterplan for
expansionnor shall any water main be smallerthan
sixinchesin diameter.

3.1.2 SIZEOFSERVICEPIPE

All service piping shall be one inch mmlmum
diameter.Where greaterflows are anticipatedthan
thosenormally expectedfor residentialservices,the
servicepiping shall be designedto maintain 30 psi
pressuratpeakdesignflow.

3.13 DEPTHOFCOVER

All waterpipe shallbecoveredwith aminimum of 30
inchesof backfill material,measuredrom thetop of
pipeto thefinal finishedgroundlevel.

3.14 PUBLIC FIRE PROTECTION

The EINGINEER shall follow the currentsuggested
maximum fire protection requirements of the
InsuranceServicesOffice of Kentucky in providing
for publicfire protection.

3.15 SEPERATIONOF WATER LINES AND
SEWERSSEESECTION4.13

3.2 PIPEMATERIAL

All water mainsshallbe constructedf ductileiron or
polyvinyl chloride (PVC), unlessotherwiseapproved
by theUTILITY, exceptthatlines10inchesandlarger
shallbeductileiron.

321 DUCTILE IRON PIPE, FITTINGS AND
JOINTS

Ductile castiron pipe shall conform to the latest
AWWA specifications C151 (ANSI A21-51) with
standardthicknessas designated tcAWWA C150.
Thicknessclass shall be noted on the plans by the
ENGINEER.

The interior of the pipe shall be cementmortar lined
with bituminoussealcoatin accordancevith AWWA
C104(ANSI A21.4). Thicknessof thelining shallbe
as set forth in Sec. 4-10-1 of the aforementioned
specifications unless otherwise directed by the
UTILITY. The exterior of all pipe, unlessotherwise
specified,shallreceiveeithera coaltar or asphalbase
coatingaminimumof onemil thick.

Whereductileiron pipeis to beinstalledin corrosive
soil conditionsthe pipe shallbe protectedby an eight
mil thick polyethylene encasementmeeting the
requirementsof ANSI A21.5. Such corrosive soils
include but arenot limited to salt marshes saturated
alkalinesoils, cinderfills, areasof decayingvegetation
andwaste dumpslfsuchcorrosivesoilsareexpected,
the ENGINEER shall be responsiblefor conducting
resistivitytestsonthesoil.

Fittings shall be Mechanical Joint Class 250
conformingto AWWA Specifications.Fittings shall
be tar-coated outside and shall receive the standard
cementlining with bituminoussealcoaton the inside
asspecifiedfor theductileiron pipe.

Jointsshallbeof thepushon or mechanicajoint type,

conformingto AWWA CIII (ANSI A2 L.II). Bells for

pushon for typejoints shallhavean annularecessn

the pipe socket to accommodatea single rubber
gasket.Plain endsshall be suitablybeveledto permit

easyentryinto thebell. Thegasketandannularrecess
of the socketshall be so designedand shapedhat the

gasketis locked in place againstdisplacementasthe

jointisassembled.

Mechanicaljoints shall be bolted and of the stuffing
box typeandshallconsistof abell with exteriorflange
and interior recessfor the sealinggasket,a pipe or



fitting plain end, a sealinggasket,a follower gland,
teeheadboltsandhexagomuts.

Jointsfor castiron fittings shall be mechanicajoint
type only. All valvesfor buried serviceon the water
mainsshallbeofthemechanicajoint type.

Mechanicaljoint plain andbell endsof fittings shall
conformto thedimensions sdbrth in AWWA Cl 11-
72(ANSIA21.11).

The cleaningand assemblyof pipe andfitting joints
shall be in accordancewith the manufacturer's
recommendations.

3.2.2 POLYVINYL CHLORIDE PIPE,
FITINGS ANDJOINTS

PVC water pipe shall conform, asa mmlmum,to
ASTM SpecificationsD-2241, and shall be pressure
Class200. The pipe furnishedunderASTM A-2241
shall have a standarddimensionratio not to exceed
SDR21,andshallberatedto aworking pressureof at

least200psiat73.4° F.

Fittings shallbe castiron MechanicalJoint Clas®50
conformingto AWWA specificationsCl 10 for short
body castiron fittings. Fittings shall be tar-coated
outside,and shall receivethe standardcementlining

with bituminoussealcoaton theinsideasspecifiedfor

theductileiron pipe.

Joints shall be of the pushon type conformingto
ASTM D3139 and F4777 requirements for
elastometricgasketjoints. All jointing material and
lubricantsshallbenontoxic.

3.2.3 ENCASEMENT PIPE

Encasemenpipe shall be steel,plain end, uncoated
andunwrappedhavea minimum yield point strength
of 35,000psi and conformo ASTM A252 Grade2 or

ASTM A 139GradeB without hydrostatictests.The

steelpipe shall haveweldedjoints andbein at least
18-footlengths.

Thewall thicknessof the pipeshallbea minimumof
0.250inchesfor highway crossingsand 0.344inches
for railroad crossings.The diameterof the pipe shall
conform to the requirements of the Kentucky
Departmentof TransportationBureau of Highways
for highway crossings.

3.3 WATER LINE APPURTENANCES
331 GATE VALES

All gatevalvesshall be of iron-body resilientseated
gate valveswith nonrisingstems, and suitable for

waterworking pressuresf 200psi. Valvesshallbeof

standardmanufactureand of the highestquality both

astomaterialandworkmanship.

All gatevalves shall be furnishedwith mechanical
joint end connectionsunlessotherwiseapprovedby
the UTILITY.

All gatevalvesshall havethe nameor monogramof
themanufacturertheyearthevalvecastingwasmade,
thesizeof thevalve, andthe workingwater pressure
castonthebodyof thevalve.

Eachundergroundgatevalve shall be installed in a
vertical position with a valve box, as shown in
Drawing WD-1. Where avalveis installedat a depth
that positionsthe operatingnut more than three feet
below the proposed finished grade, valve nut
extensionsshall be installed. Gatevalves set with
valveboxesshall beprovidedwith atwo-inch square
operatinghutandshallbeopenedy turningto theleft
(counterclockwise). Gate valves for installation in
metervaults shall be flanged ANSI B16.1 Classl25
andhandwheeloperating.

All vales shall conform with the latest revision of
AWWA Standardor resilientseatedgatevalvesfor
water and sewagesystems,AWWA C509. Valves
shallbe asmanufacturecby Mueller, M&H, Darling,
Smith,Kennedyorapprovedqual.

332 BUTTERFLY VALVES

All butterfly valvesshallbeof thetight closing,rubber
seattype with rubber seatswhich arerecessmounted
and securelyastenedo thevalve body. Valvesshall
beratedfor 150psi pressureandshall be satisfactory
for applicationsinvolving valve operatingafter long
periods of inactivity. Valve discs shall rotate 90
degreedrom the full openposition to the tight shut
position. Valves shall meet the full structural
requirementsof AWWA specificationsC504. The
manufacturershall have manufacturedight-closing,
rubber seatedbutterfly valvesfor aperiod of at least
five years.

The valve bodies shall be constructedof castiron
(ASTM AI26, ClassB) andshallhaveintegrally cast
mechanical joint ends. Two trunnions for shaft
bearingsshall be integral with each body. Body
thicknessshallbestrictly in accordancevith AWWA
C504.

All valve discsshallbeconstructedf castiron Type-

1. All disc seating edges shall be smooth and
polished.Valve shafts shall be constructedof 18-8
type 304 stainlesssteel and shall be onepiece unit
extending full size thru the valve disc and valve
bearings.Valve seatsshallbe of anaturalrubberor a
synthetic compound. Bondedin seats must be
simultaneouslymoldedin , vulcanizedandbondedto
thebody; andthe seatbond mustwithstand75 pounds
pull undertestprocedureASTM 042358, MethodB.



Valves shall be fitted with sleevetype bearings.
Bearings shall be corrosion resistant and self-
lubricating. Bearingdoadshallnotexceed500psi.

Valve operatorsshall be of the travelingnut type
designedo withstandatleast300foot-poundsof input
torqueatfull openor closedportionswithout damage
toe the vale or operator.All operatorsshall be fully
gasketedandgreasepackedanddesignedo withstand
submersiorin waternut to theleft (counterclockwise)
andshallrequirea minimum of 32 turnsto openfrom
fully closed.

All surfacesof the valve shall be clean,dry andfree
from grease before painting. The valve interior
surfaces, except seating surfaces,shall be evenly
coatedwith black asphaltvarnishin accordancevith
FederalSpecificationsTl-V-51A and AWWA C504
58.

SeeDrawings WD-2 for typical settingfor a buried
butterfly valve.

Hydrostatic and leakagetests shall be conductedin
strictaccordanceith AWWA C50458.,Section13.

3.3.3  TAPPINGSLEEVESAND VALVES

Tappingsleevedor connectiondo existingwaterlines
shall be of the mechanicaljoint type suitable for
working pressuresf 150psi andshallbeMueller NO.
H-615,AmericanDarling No. 1004 M & H No. 1174,
orapprovecequal.

Tappingvalves shall be of the mechanicajoint type
suitablefor working pressuresf 150psi andshall be
Mueller No. H-667, American Darling No. 565,M &
H No. 751,orapproved equal.

334 VALVE BOXES

Valve boxesshall be of 5 11. inch standardcastiron,

two piece, screw type valve box with drop cover
marked "WATER". Valve boxesshall be accurately
centered overvalve operating nut, and backfill

thoroughlytampedaboutthem. Valve box basesshall

not rest on the valves but shall be supportedon

crushedstonefill. They shall be set vertically and
properly cut and/oradjustedso that the topsof boxes
will be at gradein any paving, walk or road surface,
andtwo to threeinchesaboutgroundin grassplots,
fields, woodsor other openterrain. Wherevalve box
extensionsarerequired,they shall be as suppliedby
valve boxmanufacturersExtensionamadeup of pipe
sectionawill notbeacceptedby theutility.

335 FIRE HYDRANTS

The CONTRACTOR shall furnish and install fire
hydrantswhere shown on the plans. Hydrants shall
conformin all respectgo therequirement®f AWWA
C50273. Hydrantbarrel shallhavesafetybreakage

featureabovethegroundline. All hydrantsshallhave
6 inch mechanicaljoint shoe connection,two 2 \I-
inch dischargenozzlesand one 4 Y, inch pumper
nozzlewith capsfitted with cap chains.Connection
threadsand operatingnuts shall conformto National
StandardSpecifications aadoptedby National Board
of Fire Underwriters.

Operatingnut shallbe| Yiinches,and shallbpenleft
(counterclockwise)Main valve shallhave5 11. inch
full openingandbe of the compressiortype opening
againstwaterpressuresothatthevalveremainsclosed
shouldthebarrelbebrokenoff.

Hydrant shall be fully bronzemounted. Main valve
shall have a threadedbronze seatring assemblyof
suchdesignthat it is easilyremovedby unscrewing
from athreadedbronzedrain ring. Bronzedrain ring
shallhavemultiple portsproviding positive automatic
drainageasthemainvalveis openedrclosed.

Drainage waterwaysshall be completely bronze to
preventustorcorrosion.

Operatingstem shall be equippedwith antifriction
thrust bearingto reduceoperatingtorque and assure
easy opening.Stop shall be provided to limit stem
travel. Stem threads shall be enclosed in a
permanentlysealedubricantreservoirprotectedfrom
weatherandthewaterwaywith O-ring seals.

Hydrantsshall be designedfrom 150 psi working
pressureandshoptestedto 300psi pressurevith main
valve both openedand closed. Under test the valve
shall not leak, the automaticdrain shall function and
thereshallbenoleakagento thebonnet.

Hydrantsshall be setplumb with not lessthanthree
cubic feet of crushedstoneand backedwith at least
onecubicfoot of Class'C" concreteor equivalent.

Fire Hydrantsshall be locatednot more than 100 feet
from the edgeof existing or proposedpavementand
shall not be more than 20 feet from a street
intersection unless otherwise specified by the
UTILITY. Hydrantsshall be installedwith a vertical
distancefrom the centerof the pumpernozzleto the
groundof 16to 18 inches.All fire hydrantsshall be
providedwith ashutoff valvein thehydrantlateralas
shownin Drawing WD-3. Fire hydrantsshallbe offset
from commonpropertyline threeto five feetand not
setoniron propertypins.

Hydrants shall be Mueller CompanyModel A-423
AmericanDarling Model B-62B, M & H
CompressioTypeTraffic Model,orapprovedequal.

All new fire hydrantsinstalled in accordancewith
thesespecificationshallbepaintedasfollows:

Preparation- Thefire hydrantsurfaceshallbe washed
with No. 40 Metalprep. Let completelydry for one
hour.



Priming - Apply one (1) coat of No. 296 Zinc
ChromatePrimerto fire hydrantsurface Careshallbe
takento insurethatthe operatingnutremainsclean of
primer. Allow to dryfor aminimum of24hours.

Final Coat- Apply one(1) coatof No. 2474 Safety
Yellow to fire hydrantsurface,exceptfor hydrant
coverandpumpernozzlecap anchydrantcovershall
receiveone (1) coat, as specifiedby this Utility, of
either:

No.2472 SafetyRedEnamel
No.2473,SafetyOrangeEnamel
No.2474 SafetyYellow Enamel
No.2475 SafetyGreenEnamel

Careshall be taken to insurethat the operatingnut
remainsleanof paint.

All coatingsand paints shall be asmanufacturedby
PortePaintCompanyprapprovedqual.

Unlessotherwiseapprovedby this utility, no coating
orpaintshallbeappliedwhentheambientemperature
is below50 degreesF. or the relative humidity is

aboveB5percent.

3.3.6 AIRRELEASEVALVES AND BOXES

Air releasevalvesshall be the combinedvacuumand
air releasetype and shall be equippedwith castiron
bodyandcover,stainlesssteelfloat, BunaN seat and
bronzelinkage. Valve shall have oneinch threaded
inlet and be suitable for 150 psi water working
pressure. Valve shall be APCO No. 200-A as
manufactured by Valve and Primer Corp.,
Schaumburdllinois, orapprovecqual.

Air releasevalvesshall be installed at the highpoint
on the water main as shownon the Drawingsandto
the main by a corporationstop with inside |.P.S.
threadedoutlet. The inlet pipe to the valve shall be
ASTM 843extrastrongseamlessed brasspipe with
1.P.Smalethreadee:nds.

Theair releasevalve box shallbea 24 inch reinforced
concrete pipe conforming to ASTm C76, Class I,

Wall B, andshall be seton a No. 9 crushedstoneor
gravel base.The cover shall be cast iron, medium
duty, perforatedand of the sizeto fit the bell of the

pipe.
337 BLOWOFFS

Blowoffs shallbe installedat right angleto the water
main at the locations shown on the Drawingsor as
directedby the UTILITY. The standpipe shalhavea
drainholeat its lowest point and the dischargeend
shall be equippedwith an adapterto connectit to a
BGFD standard2 Y2" hose.Blowoffs shall be as
shownonStandardrawingsNo. WD-4.

3.3.8 FIREPROTECTIONLINES

Installation of water lines to be usedfor private fire
protectionsystemgi.e., sprinklersystemsshall have
anapprovectheckvalveinstalledatthepropertyline.

34 TRENCH EXCAVATION

Unless specifically directed otherwise by the
UTILITY, not morethan 500 feet of trench shall be
openedahead ofhepipelaying work of anyonecrew
andnot morethan 500 feetof openditch shall beleft
behindthepipelayingwork of anyonecrew.

All backfilled ditchesshall be maintainedin sucha
mannerthattheywill offer no hazardio thepassagef
traffic. The convenienceof the traveling public and
property owners abutting shall be taken into
consideration All public or private drives shall be
taken into considerationand shall be promptly
backfilled or bridged. Excavatednaterialsshall be
disposedf soasto causaheleastinterference.

Trenchesin which pipes are to be laid shall be
excavatedn open cut to the depthsshown on the
approvedlans.Theminimum allowabletrenchwidth
shall not be lessthan the outsidediameterof the pipe
plus eightinches.Whererock is encounteredit shall
beremovedto aminimum depthof four inchesbelow
thepipebells.

Unless specifically authorized by the UTILITY,
trenchesshallin no casebe excavatedr permittedto
become wider than two feet six inches plus the
nominal diameterof the pipe at the level of or below
the top of the pipe. If the trench doesbecomewider
thantwo feetsix inchesatthelevel of or belowthetop
of the pipe, special precautionsmay be necessary,
suchasprovidingcompactedyranularfill upto thetop
of the pipe orproviding pipe with additionalcrushing
strength as determined by the UTILITY. This
determinationshalltakeinto accountheactualtrench
loadsthatmayresultandthe strength othepipebeing
used.

All excavated materialshallbeplacedaminimum of
two feetbackfrom theedgeof thetrench.

Where conditions exist that may be conducive to
slides of cave ins, proper and adequatesheeting,
shoring and bracing shall be installed (See Section
3.4.2) to provide safe working conditions and to
prevendamagefwork.

Trenchesshall bekeptfree of waterduringthelaying
of pipeanduntil thepipelinehasbeenbackfilled.

Backfilling shallbeassetouthereinafter.
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341 OBSTRUCTIONS

In caseswhere stonn sewers,gaslines, water lines,
telephone lines, and other utilities, or other
undergroundstructuresareencounteredtheyshallnot
be displacedor molestedunlessnecessaryin which
casethey shall be replacedin asgood condition as
foundasquickly aspossible.

TheCONTRACTORSshallnotify theutility companies
48hoursprior to excavatioradjacento theirfacilities.

34.2 SHORING, SHEETINGAND BRACING

Whereunstablematerialis encounteredr wherethe
depthof excavationin earthexceedsexfeet,the sides
of the trench or excavationshall be supportedby
substantiakheetingpracing,andshoring,or thesides
slopedto the angleof repose.Slopingthe sidesof the
ditch to the angleof reposewill not be pennittedin
streets, roads, narrow rightsof-way or other
constructed areas unless otherwise specified. The
design and installation of all sheeting,sheetpiling,
bracingandshoringshallbebasedon computations of
pressureexertedby the materialsto beretainedunder
constructionconditions. Adequateandpropershoring
of all excavationsshall be the entireresponsibility of
the CONTRACTOR; however,the ENGINEER may
requirethe submissionof shoringplans(accompanied
by the supportingcomputations)for review prior to
the CONTRACTOR undertakingany portion of the
work.

Foundationsadjacentto where theexcavationis to be
madebelowthe depthof theexistingfoundation,shall
be supportedby shoring,bracing,or underpinningas
long astheexcavationshallremainopen,or thereafter
if required to insure the stability of the structure
supportediy thefoundation,andthe CONTRACTOR
shall be held strictly responsiblefor any damageto
said foundation.

Solid sheetingwill be required for wet or unstable
material. It shall consistof continuousvertical sheet
piling of timber or steel with suitable whalesand
braces.

Careshall be takento avoid excessivebackfill loads
on the completedpipelines,andtherequirementghat
thewidth of theditch at the level of the crown of the
pipe be not more than two feet six inchesplus the
nominal diametersof the pipe shall, as set out in
Sectior3.4hereinbeforehestrictly observed.

All  sheeting, planking, timbering, bracing and
bridging shall be placed,renewedand maintainedas
longasnecessary.

3.4.3 BLASTING

All  blasting operations shall be conducted in
accordancevith themunicipalordinancesStatdaws,

andSection9 of themanualof AccidentPreventionin

Constructionpublishedby the AssociatedGeneral
Contractorsof America, Inc. All explosivesshall be

storedin confonnity with said ordinancesaws and
safetyregulations.No blasting shall be donewithin

five feetof anywatermains,exceptwith light charges
of explosives. Any damagedoneby blasting is the

responsibilityof the CONTRACTOR and shall be
promptlyandsatisfactorilyrepairedoyhim.

All shotsshallbe coveredwith heavytimber or steel
blasting mats to prevent flying material. Unless
otherwise specified or directed,delay capsshall be
usedoreduceearthvibrationsandnoise.

All blastingoperationsshall be coveredby public
liability insurancepr if said public liability insurance
does not cover blasting,thenthe CONTRACTOR
shall haveseparatgublic liability insuranceto cover
hisblastingoperations.

All  blasting operations shall be supervised and
perfonnedyqualifiedpersonnel.

35 PIPELINE BEDDING

In all caseghe foundatiorfor pipesshall be prepared
sothattheentireload of thebackfill ontop of thepipe
will be carriedon thebarrelof the pipe andinsofaras
possiblewhere bell and spigotpipe are involved so
thatnoneof theloadwill becarriedonthebells.

Where undercutting and granular bedding are
involved, the depthat the bottom of the bells of the
pipe will be at leastfour inchesabovethe bottom of
thetrenchasexcavated.

Supportingof pipe shallbe assetouthereinafter,and
in no caseshall the supportingof pipe on blocks be
pennitted.

351 EARTH FOUNDATION

All water main pipe shall be supportedon a bed of

Size#9 crushedstoneasdefinedby K.D.H.S. andas
shown on StandardDrawing No. WD-5. Bedding
material shall be free from rock andbe acceptabléo

the UTILITY. In no caseshall pipe be supported
directlyonrock.

3.5.2 ROCK FOUNDATION

Ifthe trenchbottomis in rock, the excavationshall be
undercutto aminimum depthof six inches belowthe
bottom of the pipe. The pipe shallbe laid on abed of
granulamaterialto providecontinuoussupportfor the
lower sectionof the pipe. Granularbeddingshall be
#9crushedstongseeStandardrawingNO. WD-5).
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3.5.3 SPECIAL BEDDING

In wet, yielding mucky locations, where pipe is in
dangerof sinking below gradeor floating out of line
or grade, or where backfill materialsare of such a
fluid naturethat suchmovements of the pipe might
take place during the placing of the backfill, the pipe
must be weighted orsecuredpermanentlyin place by
such means as will prove effective. When orderedby
the UTILITY, yielding and mucky material in
subgradesshall be removed below ordinary trench
depthin orderto preparea properbed for the pipe.
Crushed stone or other such granular material, if
necessaryas determinedby the UTILITY to replace
poor subgradematerial, shallbe classifiedas "Special
Pipe Bedding".

Granular materiafor "SpecialPipeBedding"shallbe
#9crushedstone.

3.6 LAYING PIPE

All pipe shall be laid with ends abuttingand true to
line and grade as shown on the plans. Supporting of
pipe shall be as specifiedunder "Pipe Bedding"
hereinbeforeand in no casewill the supporting of
pipeson blocks be permitted.

Fittings for the water mainsshall be providedand
placed as and where directed by the UTILITY or
shown on the plans. All open endsof pipes and of
brancheshallbesealedrplugged.

Before eachpieceof pipeis lowered into the trench, it

shall be thoroughly inspectedto insureits being clean.
Any piece of pipe or fitting which is known to be
defectiveshall not be laid or placedin the lines. Any

defectivepipe or fitting discovered after the pipe is

laid shall be removedand replacedwith a satisfactory
pipe or fitting. In casea length of pipeis cutto fit in a
line, it shall be socut asto leavea smoothend at right

anglesto the longitudinal axis of the pipe.

Granular bedding material as specified hereinbefore,
shall be used to correct irregularities in the earth
trench subgrade.

The interior of the pipe, asthe work progressesshall
be clean. When laying of nay pipe is stoppedfor any
reasonthe exposedend of such pipe shall be closed
with a plywood plug fitted into the pipe bell, so asto
excludeearthor other material.

No backfilling, (except for securing pipe in place)
over pipe will be allowed until the ENGINEER, or his
representativehas made an inspection of the joints,
alignmentand grade in the section laid, but such
inspection shall not relieve the CONTRACTOR of
further liability in case of defective joints,
misalignment caused by backfilling and other such
deficienciesthat arenoted later.

3.7 JOINTING PIPE

The type of joints describedhereinbeforein Section
3.2.1 and 3.2.2 shall be installedin accordance with
the manufacturer'srecommendations.

3.8 BACKFILLING PIPELINE TRENCHES

All backfilling shall be accomplishedin accordance
with the details shown on Standard Drawings No.
WD-5 and the requirementsof this section. Any
variances must be approved in writing by the
UTILITY.

When directed by the ENGINEER, the
CONTRACTOR shall add water to the backfill
material when needed to attain a condition near
optimum moisture contentfor a maximumdensity of
the material when it is tamped.The CONTRACTOR
shall obtain a compactionof the backfill of at least95
percent of standard (ASTM D698) Proctor density
wheremechanicaltamping of backfill is required.

In all caseswalking or working on the completed
pipelines exceptas may be necessaryin tamping or
backfilling will not be permitteduntil the trench has
beenbackfilled to a point onefoot abovethe top of the
pipe. The filling of the trench and the tamping of the
backfill shall be carried on simultaneouslyon both
sidesof the pipe in such a mannerthat the completed
pipeline will not be disturbed and injurious side
pressuredo not occur.

3.8.1 METHOD "A" BACKFILLING IN OPEN
TERRAIN

Backfilling of pipeline trenchesin open terrain shall
be accomplishedn the following manner:

The lower portion of the trench, from the pipe bedding
to the springline (centerline)of the pipe shall be
backfilled with #9 crushedstone.

When installing ductile iron pipe, the portion of the
trenchfrom the springline of the pipe to a point six
inches above the pipe shall be backfilled with #9
crushedstone.

The upper portion of the trenchabove the compacted
portion shall be backfilled with material which is free
from large rock. Incorporation of rock having a
volume exceedingonehalf cubic foot is prohibited.
Backfilling this portion of the trench may be
accomplished by any means approved by the
ENGINEER.

3.8.2 METHOD "B" BACKFILLING UNDER
PAVED AREAS

Backfilling of pipeline trenches under sidewalks,

streets, proposed streets, and driveways shall be
accomplishedn the following manner:
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The lower portion of the trench, from a point six

inchesbelow the bottom of the pavementor concrete
subslab up to grade,shall be backfilled with a base
courseof densegradedaggregate crushedstone,or

fine gravel and sand suitable to the appropriate
governingbody havingjurisdiction over the streetor

roadway.At suchtime that pavementreplacements

accomplished, the excess base course shall be
removedasrequired.

3.8.3 SETILEM ENT OF TRENCHES

Whereverwater lines are in, or cross, drivewaysand
streets,the CONTRACTOR shall be responsible for
any trench settlementwhich occurswithin theserights
of-way within one year from the time of final
acceptanceof the work If paving shall require
replacementbecauseof trench settlementwithin this

time, it shall be replaced by the OWNER-

DVELOPER.

3.9 CONCRETE CRADLE, ANCHORS OR
ENCASEMENT

Concrete cradle, anchors or encasementof water
mainsandfittings shall be placedwhereshownon the
plans. Concreteshall be 3000psi and shall be mixed
sufficiently wet to permit it to flow underthe pipe to
form a continuous bed. In tamping concrete,care
shall be taken not to disturb the gradeor line of the
pipeorinjurethejoints.

Water mains shall have concrete thrust or "kicker"
blocks at all pipe intersections and changes of
direction to resist forces acting on the pipeline, as
shown on StandardDrawingsNo. Wd-6 andWD-7.

Encasemenbf water mains under creeksand drainage
waterwaysshall be constructedas shown on Standard
Drawing WD-9.

In places where concrete will be poured at a
mechanicaljoint fitting, polyethelene(plastic) sheet,a
minimum of 3 mil, shall be wrappedaroundthe fitting
to preventthe concretefrom comingin contact with
the bolts and nuts.

3.10 HIGHWAY AND RAILROAD
CROSSINGS

Steel encasemenpipe for road and railroad crossings
shall be bored and/orjackedin place to the elevations
shown on the plans. All joints betweenlengths shall

be solidly welded with a smooth norrobstructingjoint

inside. The encasementpipe shall be installed after
theencasemenpipeis in place.

Installation of the water pipein the encasemenpipe

shall be as per manufacturer's recommendations.

After the water main hasbeeninstalled,inspected,and
testedasspecified,both endsof the coverpipe shall be

closed with brick or concrete block masonry in a
manneracceptabldo the UTILITY.

3.11 TESTINGOFLINES

On all projects involving the installation of water
pipeline, the finished work shall comply with the
provisions listed below, or similar requirementswhich
will insureequalor betterresults.

a. All water mains shall be give a hydrostatic
test to 150 psi, which under leakageshall
not exceedthe limits establishedn Section
4of AWWA Standardpecification<C600.

b. Where practicable,pipelinesshall be tested
betweenline valvesor plugsin lengths of
not morethan 1500feet.

c. Duration of testshall be not less than two
hours.
d. Where leaks are evident on the surface

wherejoints are covered, the joints shall be
recaulked, repoured, bolts retightened or
relaid.

e. All pipe, fittings and other materials found
to be defective undertest shall be removed
andreplaced.

f. Lines which fail to meet tests shall be
repairedand retestedas necessaryuntil test
requirementsare complied with.

g. The UTILITY shall furnish a recording
gaugeand clock used during leakage test
and recording pressure charts  during
duration of test. Recordingpressurecharts
remain the property of the UTILITY at
conclusionof test.

h. All  hydrants shall be open with caps
tightened securelyduring hydrostatictest.

3.12 DISINFECTIONOFWATERLINES

The new potable water lines shall not be
placed in service, either temporarily or
permanently, until they have been
thoroughly disinfectedin accordancewith
the following requirements and to the
satisfactiorof theUTILITY.

After testing, a solution of hypochlorite
usingHTH or equalshallbe introducedinto
the section of the line being disinfected
sufficient to insure a chlorine dosageof at
least50 ppmin themain. While the solution
is being applied, the water should be
allowed to escapeat the endsof the line
until testsindicatethat a dosageof at least
50 ppm has been obtainedthroughoutthe
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pipe. Open and close all valvesand cocks
while chlorinatedwater shall be allowed to

remain in the pipe for 24 hours, after which

a residual of at least 25 ppm shall be
obtained. Thedisinfection shall be repeated
until 25 ppm is obtained, after which time

the main shall be thoroughly flushed until

the residual chlorine contentis not greater
than 1.0ppm.

Following disinfection of the line,
bacteriological samples shall be collected
and analyzed in accordance with the
requirements of Kentucky Department for
Natural Resources and Environmental
Protection. When the samples have been
approved,the new line then may be given a
hydrostatic test. The disinfection of water
lines will proceed this hydrostatic testing
and the two tests shall not be run
concurrently.

3.13 CONNECTION TO EXISTING SYSTEM

Unless other wise directed by the UTILITY, the
CONTRACTORshall connectthe new water main to
the existing water system.The CONTRACTOR must
notify the UTILITY when the connectionis to be
madeto that representatives dahe utility may operate
existing valves and witness the connection. A
minimum notice of 24 hoursmustbe given.

In casea wet tap must be madein connectingto the
existing system,the tapping sleeve,valve and box and
all other necessarymaterial shall be provided by the
CONTRACTOR. The actual work in tapping the line
shall be performedby the UTILITY after receiving the
tapping fee from the OWNER-DEVELOPER.

3.14 CUSTOMER SERVICE CONNECTIONS

Water service connections shall be made in
accordance withthe details shown on Standard
Drawings No. WD-8. Locationsand sizesof service
connectionsshall be asdirectedby the UTILITY. The
UTILITY shallinstall a tap on the new main, service
piping from the water main to the customer'property
line, anda curb stopandcurbbox atthe propertyline,

exceptfor waterline constructionin new subdivisions.

In new subdivisionsthe CONTRACTOR shallinstall
thetap, with the servicepiping and curb stopwith box
extendedten feet inside the property line. Long side
servicesfeeding apartmentcomplexeswith up to 4
units shall be (2) I" copperlines. Long side services
feeding apartmentcomplexeswith (5) or more units
shallbe2" PVC.

3.141 PIPEAND FITTINGS

Water services piping shall meet the following
requirements:

Copper service pipe shall be seamlesscopper water
tube,ASTM B 88, TypeK.

All fittings shall be compatible with the type of

servicepiping used. All compressiorjoints on plastic
tubing or in which mechanicalstressesreimposedon

the tubing or pipe, suchas from tighteninga screw,
shall have stainlesssteel insert stiffenersin the end of

the tubing or pipe, sufficiently protectingthe stressed
area.

An individual serviceline shall be providedfor each
lot. In caseswhere a subdivision is presently or is
plannedto be zonesfor townhousesserviceline shall
be sufficient in quantity to service each unit
individually.

3.14.2 COPRORATION STOPS

Corporation stops shall have AWWA C80066 C.S.
threadedinlet. Outlets shall be suitablefor the type of
servicepiping furnishedandaid.

Corporation stops shall be Mueller H-15000, or
approvedequal.

3.14.3 CURB STOPS

A curb stop shall be installed on the end of every
customerservicepipe. The curb stop shall be installed
at the customer's property line except for new
construction (see 3.14 above) Curb stop end
connectionsshall be suitable for the type of service
piping installed. The curb stop shall be Mueller No.
H-15175, or approvedequal.

A curb box shallbe a two inch iron pipe centeredover
the curb stop key and extended 24 inches above
finished grade. Exposed pipe shall be painted
fluorescentorange.

3.14.4 TracerWire

Insulated,12 gauge,solid copper (Do not use braided
wire) tracer wire will be laid with all metallic and no
metallic water mains. When tracer wire is spliced,
contractorwill use3M Direct Bury SpliceKits, 3M ID
#80-610594352. Tracer wire shall be spliced at
hydrant tee with on singlewire running to hydrantand
through cap chain attachmenthole. At tie-ins, tracer
wire will be broughtup in valve box. Tracerwire is
neverto be tied off below grade.Tracerwire will not
berun with copperservicelines.
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Under Valve Operation

ol

Totally Enclose/
Gear Reducer

Note: Butterfly Valves to be used on
Water Mains 10" or larger.

BGMU Typical Setting For _
Bowling Green Municipal Utilities Burled Butterfly Valve WD 2




Need #12 Coated Copper Wire As
Required. It Shall Be Extended
And Attached To Safety

Flange Bolt On Each Fire

‘ Hydrant.
Need #12 Solid,Coated Copper
5 14" Fire Hydrar: __@ / Wire As Required.
With 2 2 1/ 2" Hose
Nozzles And One I Value Box
= N | (Refer To Typlca}l
umper Nozzle - Gate Value Setting}A

[ R Gy t

T i

" Tee or Tapping
o Valve & Sleeve

o
M

i%uu

@%-JL

e oos TS
X °@~‘5’=oms°~¥,%"= O 5%"30;%35' B S
18" Min. Laying Length,
48" Max. Laying Length
On New Construction.

Place Conc. Kicker Behind .
Hydrant , Minimum of 8" Deep Min. of 3 Cu. Feet of Crushed Stone
15" High And Full Width Fine Gravel, Or Sand Under Hydrant
Of Trench (Kick To Bear For Drainage.

On Undisturbed Earth).

Note: Never tie tracer wire off below grade,
at end of line and tapping valves. Bring
wire up in valve box.

BGMU o Typical -
Fire Hydrant Setting WD-3




Kicker
Mechanical

Joint Cap 1

I ~A\Water Main
‘_ A

J

Plan

# 9 Crushed
Stone Backfill

| "LAccept 2" Hose

Threaded To

Connection

Cast
and Cover. (Refer To
Typical Gate Valve
Setting Dwg. No. WD-1).

ron Valve Box

2" Gate Valve

2" Galvanized Pipe

Section A - A

BGMU

Bowling Green Municipal Utilities

Typical

End of Line Blow Off WD-4




36"~ O mem

Tracer Wire.
[ 6" Min-

( Finrshed EarthGrade
Rock Free Earth Backfill .
No Mechanical Tamping Required.

No. 12 Solid Coated Copper

See Section 3.8.1. For Type Of Backfill

/Water Main

{RRRASHSAS)-

Asphalt Base Material

3" Thick in Trench
Flush with Existing Pavement

6" Minimum For Pipe Beddin
"-m—t;_ ENCHWIOTH
1

No. 9 Crushed Stone Backfill
and Pipe Bedding to
Springline of Pipe.

HIE 39

26"Thru36" 54" | i .Asphalt Surface

ing Pavement

NN

36" Minimum
Cover

Crushed Stone or Fine Gravel
ackfill and Pipe Bedding.

. 12 Solid Coated Copper
THacer Wire.

Water Main

Required By Ultility Steel Cover
we Shall Be nstalled From Edge
Pavement To Edge Of Pavement

1=

w .

6" Minimum For Pipe Bedding

- Method "B" -
(Paved Areas)

LSS Crushed Stone Extending
TR 0" Beyond Ends Of Cover Pipe.

Note:
Cutting and Repairing Existing
Pavement Concrete or Gravel
Shall Be n Accordance With
Owners Requirements.

BGMU

Bowling Green Municipal Utilities

Backfill & BeClding Methods

Typical WD-5




14" X 3" Steel Strapped Drilled
To Accomodate Anchor Bolts.

Ductile ron Bend

3/4" Dia. Stainless Steel,
Threaded Anchor Bolts

Water Main
With Stainless Steel Nutsg,

3/4" Dia. Tie Bar
Water Main

Class "C" Conc.rete

Mechanical Joint Restraint Systems

"Mega Lug" 1100 Series or Approved
Equal.

Vertical Bends

Vertical Bend & Straight Pipe
SIZE[2"[3"/4" 6" 8"[10712’
D Tci*T'z"ﬂF“rswrs“1'5"—“:@q
L 121187i8724124"30130

Note:

Anchors To Be Full Width Of Trench.
Anchors Must Be Placed Against Undisturbed Earth.

No. 5 Reinforcement

Water Main
Bar

Class "C" Concrete

Water Main

Straignt Pipe

BGMU Typical

WD-
Bowling Green Municipal Utilities CO n Crete AnChO r BIOCkS 6




%gﬁgg . Class C Cone.
< p—— \

. e \ <
N Side of

Trench

Class C Cone. TEES
45 & ga eends

/ Side of Trench L&W 14716187201

Place 16 Ga. Sheet Metal D
Section A - A Plate Behind Plate -SY

4
0

L & W Min.

Side of Trench

Concrete or
Solid Cone. Block

Plugs

BOW”EQMCHWM Concrete Thrust Blocks




hstall At Property Line,Except For
Construction n New Subdivisions,
hWhich Case t Shall Be 10 Feet
hside Property Line.

C 2"IronPipePainted

./ FluorescentOrange
T

Finished Grade
Earth Or Pavement Refer To Dwg. No. WD-5
For Backfill. ! _ 24" Above Finished Grade

inished Grade

.

Meter nstallation
By B.G.M.U.

1§57 1

1Cu. Ft. Crushed Stone

Corporation __|
Stop

Bedding & Backfill
To Be No. 9 Crushed Stone
6" Above & Below Service Line

¢
(X)




Creek

Extended Encasement
2'-0" Beyond Water Cap Shall Extend 1-0"
Line On Each Side. Beyond Trench On Both Sides.
Water Level

6" Con. Cap

2'-6" Min.

Typical Creek Crossing For
P.V.C. Water Main

Creek
Extended Encasement
2'-0" Beyond Water
Line On Each Side.

Water Level

=T }__.HI:I_IE._,II;E_.

D . .Water Main

2'-6" Min.

Concrete Encasement

Typical Creek Crossing For
D. .Water Main

Bowling Green Municipal Utilities

BGMU ‘ Water Line Encasement WD-9




SECTION FOUR

SANITARY SEWERS

4.1 PURPOSE

The purpose of this section is to outline the
requirements for proper design, construction,
inspectionandfinal acceptancef manholes, sanitary
sewellinesandhouseconnections.

4.2 DESIGN REQUIREMENTS

A complete set of computationsshould be made
availableto the UTILITY in a tabular form, which
indicatesdepth of flow and velocities at minimum,
average,and maximum daily waste flows for the
differentsizesf sewergproposed.

4.1.1 DEPTH

In general,sewersshall be sufficiently deepso asto
receivesewagey the sewersandto preventfreezing,
butshallnotbelessthanthreefeetdeep.

412 SLOPE

All sewersshall be so designedand constructedto

give meanvelocities, when flowing full, of not less

than 2.0 feet per second.The following are the

minimum slopeswhich shouldbeprovided; however,
slopegreatethanthesearedesirable.

Minimum Slopen Feet

SewelSize Per100
feet
8inch
10inch 0.40
12inch 0.28
14inch 0.22
15inch 0.17
16inch 0.15
18inch 0.14
21linch 0.12
24inch 0.10
27inch 0.08
30inch 0.067
36inch 0.058
0.046

Sewers shall be laid with uniform slope between
manholes.Sewerson the 20 percentslopeor greater
or whenspecifiedby theUTILITY, shallbeanchored
with concreteanchorspacedofurtherthan36inches
centetocenter.

413 SIZING

New sewersystemsshall be designedon the basisf
anaveragedaily per capita flow ofsewagef notless

than 100 gallonsper day. This figure is assumedo

covernormalinfiltration, but an additionahllowance
should be made where conditions are unfavorable.
Generally the main, truckandoutfall sewersshallbe
designedo carry,whenrunningfull, notlessthan250
gallons daily per capita contributions of sewage,
exclusive of sewage or other waste flow from

industrial plants.

4.2 PIPE MATERIAL

All pipe,joint andfittings for sanitarysewershallbe
constructed of clay, polyvinyl chloride (P.V.C.),
acryonitrilebutadienestyreng(A.B.S.) or ductileiron
pipeunlesotherwiseapprovedytheUTILITY.

421 POLYVINYL CHLORIDE PIPE AND
FITTINGS (PVC)

P.V.C. pipe shall be extrudedfrom Type |, Gradel,
polyvinyl chloridematerialdesignatecasPVC 1120,
meeting ASTM SpecificationsD 3034, Type PSM,
andastandardlimensiorratioof SDR35.

The pipe shall be homogeneoushroughoutand free
from cracks holes,foreigninclusionsor otherdefects.
Thepipeshallbeasuniform ascommerciallypractical
in color.

The workmanship,pipe dimensionsand tolerances,
outside diameters, wall thickness, eccentricity,
sustained pressures,burst pressures, flattening ,

extrusionquality, markingandall otherrequirements
of the CommercialStandards C256-63 shall be
conformedwith in allrespects.

Pipesshallbefurnishedin 10foot lengths. Thepipe

shallhavea bell on oneend.Male endsof pipe must
be beveledon the outside. Pipe shall have a ring

paintedaroundthemaleendor endsin suchamanner
asto allow field checkingof settingdepthof pipein

the socket. Thisrequirementis made to assist
constructionsuperintendentandinspectorsn visual
inspectiorofpipeinstallation.

Pipemustbedeliveredtojob siteby meanswhich will
adequatelysupportit and not subjectit to undue
stresseslin particular, the load shall be so supported
that the bottomrows of pipe are not damagedy
crushing.Pipe shall be unloadedcarefully and strung
or storedas closethe final point of placementasis

practical. Pipemustnot be exposetb the directrays
of the sun for an extendedperiod of time. If pipe is
not tobeinstalledshortly afterdeliveryto thejob site,
it must be stored in shadedlocationand strung as
needed.
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422 DUCTILEIRONPIPEAND FITTINGS

Ductile castiron pipe shall conformto ANSI A21.5I
and AWWA C 151. All ductile cast iron pipe
thicknessshallbedesignedaccordingto ANSI A21.50
andAWWA CI50requirements.

Ductile castiron pipe and fittings shall receivethe
standardcementmortar lining with bituminous seal
coaston the insidein accordancevith ANSI A 21.4
requirements.Thicknessof the lining shall be as set
out in aforesaidspecification.Pipe and fittings shall
have standardcoal tar or asphaltbasedbituminous
outsidecoatingaminimumof 1 mil think.

Eachpieceof pipeshallbear thenanufacturer'siame
or trademark the yearin which it wasproducedand
the letters "DI" or word "DUCTILE". Shop
inspectionandtestingshallbein accordancevith the
AWWA Specifications cited above and shall be
certifiedbyanindependentboratory.

Fittings for ductile castiron pipe shallbe mechanical
joint class250 grayiron conformingto ANSI A21.10
and AWWA C110 for shortbody castiron fittings.
Fittings shall be bituminous coatedoutsideand shall
receive the standard cement mortar lining with
bituminous seal coat on the inside as specified
hereinbefore.

Whereductileiron pipeis to beinstalledin corrosive
soil conditions,thepipe shallbeprotectedby an 8 mil
thick polyethylene encasement meeting the
requirementsof ANSI A21.5. Such corrosivesoils
include but arenot limited to salt marshessaturated
alkaline soils, cinder fills, areas of decaying
vegetation,and wastedumps.If suchcorrosivesoils
areexpectedthe designengineershall beresponsible
for conductingesistivitytestsonthesoil.

4.2.3 STEEL ENCASEMENT PIPE

Encasemenpipe shall be steel,plain end,uncoated,
unwrapped haveweldedjoints andbein atleast18-

foot lengths. The steel pipe shall have a yield point
strength of 35,000 psi and conform to AWWA

Specification C202. The wall thicknessof the pipe
shall be a minimum of 0.250 inchesfor highway
crossing&nd0.344inchedor railroadcrossings.

Thethicknessand diameterof encasemenpipe shall
conform to requirementsset forth by the Kentucky
Departmentof Transportation Bureau of Highways
for highway crossings and American Railway
EngineeringAssociationfor railroad crossings.

4.3 TRENCH EXCAVATION
Unless specifically  directed otherwise by the

UTILITY, not morethan 500 feet of trench shall be
openecdhheadf thepipelayingwork of anyonecrew,

andnot morethan500feetof openditch shall be left
behindthepipelayingwork of anyonecrew.

Trenchesin which pipes are to be laid shall be
excavatedn open cut to the depths shown on the
approved plans, cut sheetsor as specified by the
UTILITY. Theminimum allowabletrenchwidth shall
not be lessthan the outsidediameterof the pipe plus
eight inches. Whererock is encounteredijt shall be
removedto aminimum depthof four inchesbelowthe
pipebells.

Unless specifically authorized by the UTILITY,

trenchesshall in no casebe excavatedr permittedto
becomewider than 2 feet 6 inchesplus the nominal
diameterof thepipeatthelevel or belowthetop of the
pipe. If the trench doesbecomewider than 2 feet 6
inches at the level of or below the top of the pipe,
special precautions may be necessary, such as
providing compactedgranularfill up to the top of the
pipe or providing pipe with additional crushing
strength of the pipe being used. The OWNER
DEVELOPER shall bear the cost of such special
precautionssnecessary.

All excavatednaterialsshallbeplacedaminimum of
2 feetfrom theedgeof thetrench.

Where conditions exist that may be conducive to
slides or caveins, proper and adequatesheeting,
shoringandbracingshall be installedto provide safe
working conditionsandto preventdamagéowork.

Trenchesshall bekept free of water duringthelaying
of the pipe anduntil the pipeline hasbeenbackfilled.
Removal of water shall be at the OWNERS
DEVELOPER'SexpenseBackfilling shall be as set
outhereinafter.

4.3.1 OBSTRUCTION

In caseswhere storm sewers,gaslines, water lines,
telephone lines and other utilities, or other
undergroundstructuresareencounteredtheyshallnot
be displayedor molestedunlessnecessaryin which
casethey shall be replacedin as good condition as
foundasquickly aspossible.

TheCONTRACTORSshallnotify theutility companies
48hoursprior to excavationadjacento their facilities.

4.3.2 SHORING, SHEETING AND BRACING
OFEXCAVATOINS

Whereunstablematerial is encounteredr wherethe
depthof excavationin earthexceedsix feet,thesides
of the trench or excavationshall be supportedby
substantiaksheeting bracingandshoring, or the sides
sloppedto the angle of repose.Sloping the sidesof

theditch to theangleof reposewill notbepermittedin

streetsroads harrowright-of-way or otherconstricted
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areas unless otherwise specified. The design and

installation of all sheeting,sheetpiling, bracingand

shoring shall be basedon computationsof pressure
exerted by the materials to be retained under
constructiorconditions. Adequateandpropershoring
of all excavationsshall bethe entireresponsibilityof

the CONTRACTOR.

Foundationsadjacento wheretheexcavationis to be
madebelowthedepthof theexisting foundation, shall
be supportedby shoring, bracing or underpinningas
long astheexcavationshallremainopen,or thereafter
if required to insure the stability of the structure
supporteddy thefoundation,andthe CONTRACTOR
shall be held strictly responsiblefor any damageto
saidfoundations.

Solid sheetingwill be requiredfor wet or unstable
material. It shall consistof continuousvertical sheet
piling of timber or steelwith suitable whalesand
braces.

Careshall be takento avoid excessivebackfill loads
on the completedpipelinesandthe requirementghat
thewidth of the ditch at the level of the crown of the
pipe be not more than two feet six inchesplus the
nominal diameter of the pipe shall, as setout in
Sectiord.3hereinbeforebestrictlyobserved.

Trenchsheetingshall not be removeduntil sufficient
backfill hasbeerplacedto protectthepipe.

4.3.3 BLASTING

Shall be conductedin accordancevith the municipal
ordinancesstatelaws,and Section %f theManual of
AccidentPreventionin Construction publishebly the
AssociatedGeneralContractorsof America, Inc. All
explosive shall be stored in conformity with said
ordinancesJaws and safetyregulations.No blasting
shall be done within five feet of any water mains,
exceptwith light chargesf explosives Any damage
done by blasting is the responsibility of the
CONTRACTOR and shall be promptly and
satisfactorilyrepairecoyhim.

Blastingoperationshallbecoveredby publicliability
insuranceor if saidpublic liability insurancedoesnot
cover blasting, then the CONTRACTOR shall have
separat@ublic liability insuranceo coverhisblasting
operations.

4.4 PIPEBEDDING

In all caseghe foundatiorfor pipesshallbe prepared
sothattheentireload of thebackfill on top of thepipe
will becarriedon thebarrel of thepipe andinsofaras
possiblewhere bell and spigot pipe areinvolved so
thatnoneof theloadwill becarriedonthebells.

Where undercutting and granular bedding are
involved, the depth at the bottom of the bells of the

pipewill beatleastfour inchesabovethe bottom of
thetrenchasexcavated.

Supportingof pipe shallbe assetout hereinafter,and
in case shall the supportingof pipe on blocks be
permitted. See Drawing SD-1 for typical bedding
methods.

441 EARTHFOUNDATION

All sewer pipe shall be laid on a bedof granular
materialto provide continuoussupportfor the lower
section of the pipe. Granular bedding shallbe #9
crushedstone.

4.4.2 ROCKFOUNDATION

If thetrenchbottomis in rock theexcavationshallbe
undercutto aminimum depthof six inchesbelow the
bottom of the pipe. The pipe shall belaid on abed of
granulamaterial toprovidecontinuoussupportfor the
lower sectionof thepipe. Granularbeddingshall be
#9crushedstone.

4.4.3 SPECIALBEDDING

In wet, yielding mucky locationswhere pipe is in

dangerof sinking below gradeor floating out of line

or grade,or wherebackfill materialsof the pipe might
take placeduring the placing of the backfill, the pipe
mustbe weightedor securecpermanentlyin placeby
suchmeansaswill prove effective. Whenorderedby
the UTILITY, vyielding and mucky material in

subgradesshall be removed below ordinary trench
depthin order to preparea properbed for the pipe.
Crushed stone or other such granular material, if

necessaryas determinedby the UTILITY to replace
poor subgrade materiaghall be classifiedas"Special
Pipe Bedding'.

Granular materialor "SpecialPipeBedding"shallbe
K.D.H.S.#78stone.

4.5 LAYING PIPE

Thelaying of sewer pipe iffinishedtrenchesshall be
commencedat the lowest point so that the spigot or
tongueendsointin thedirectionof flow.

If the CONTRACTOR desires,he may use a laser
beaminstrumentto setthe gradeson sewerlines in
lieu of usinga gradestring andbatterboardsset from
grade stakes.In using such an instrument, the
CONTRACTOR shall be responsiblefor maintaining
gradesand elevationsas called for on the drawing
profiles, andany variancesfound shallberesponsible
for maintaininggradesandelevationsascalledfor on
thedrawingprofiles, andanyvariancedound shallbe
correctedby the CONTRACTOR.

All pipe lengthsshallbe laid with endsabuttingand
true to line and gradeas given by the ENGINEER.
They shall be fitted and matchedso that when laid
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they will form a sewerwith a smooth and uniform
invert. Supporting of pipe shall be as set out
hereinbeforaunder "Pipe Bedding" and in no case
shallthesupportingof pipeonblocksbepermitted.

Branchesfittings andspecialsfor sewerinesshallbe
provided and laid as and where directed by the
UTILITY orshownontheplans.

Beforeeachpieceof pipeis loweredinto thetrenchiit
shallbethoroughlyinspectedo insureits beingclean.
Eachpieceof pipe shall be loweredseparatelyinless
special permission is given otherwise by the
UTI LITY. No piece of pipe or fitting shall be
discoveredafter the pipe is laid, it shall be removed
andreplacedwith asatisfactorypipeorfitting. In case
alengthof pipeis cutto fit in aline, it shallbesocut
as to leave a smooth end at right anglesto the
longitudinalaxisof thepipe.

When laying of pipe is stoppedfor any reason,the
exposedend of such pipe shall be closed with a
plywood plug fitted into thepipebell, soasto exclude
earth or other material and precautionstaken to
preventflotation of pipeby runoffinto trench.

45.1 JOINTING  POLYVINYL CHLORIDE
PIPE

All joints and connectionsshall be asestablishedn
Section 4.2.2 hereinbefore.Assemblyof pipe and
fitting JOmts shall be in accordance with
manufacturer'srecommendations.

4.5.2 JOINTING DUCTILE IRON PIPE

All joints and connectionsshall be establishedn
Section 4.2.5 hereinbefore.Assembly ofpipe and
fitting JOmts shall be in accordance with
manufacturer'srecommendations.

4.6 BACKFILLING PIPELINE TRENCHES

All backfilling shall be accomplishedn accordance
with thedetailsshownon Standardrawing SD-1 and
the requirementf this section.Any variancesmust
beapprovedn writing bytheUTILITY.

When directed by the ENGINEER, the
CONTRACTOR shall add water toe the backfill
materialor dry outthe materialwhen neededo attain
a condition near optimum moisture content for a
maximum density of the materialwhenit is tamped.
The CONTRACTORSshallobtaina compactionof the
backfill of at least95 percentof standard ASTM
D698) proctor density where mechanicaltamping of
backfill isrequired.

Before acceptance,the CONTRACTOR will be
requiredto level off all trenchesor to bring thetrench
up to the level of the surrounding terrain. The
CONTRACTOR shall also remove from roadways,

right-of-ways and/orprivate propertyall excessarth
orothematerialgesultingfromconstruction.

In the eventthat pavementis notplacedimmediately
following trenchbackfilling in streetsand highways,
the CONTRACTOR shall be responsible for
maintainingthe trenchsurfacein alevel condition at
propemavemengradeatall times.

In all caseswalking or working on the completed
pipelinesexceptas may be necessaryin tamping or
backfilling will not be permitted until the trenchhas
beenbackfilled to apoint onefoot abovethetop of the
pipe. Thefilling of the trenchandthe tampingof the
backfill shall be carried on simultaneouslyon both
sidesof the pipe in suchamannerthat the completed
pipeline will not be disturbed and injurious side
pressuredonotoccur.

4.6.1 METHOD "A" BACKFILLING IN OPEN
TERRAIN

Backfilling of pipeline trenchesin openterrain shall
beaccomplishedh thefollowing manner:

In all caseghe lower portion of thetrench,from the
pipe beddingto the springline(centerline)of the pipe
shallbebackfilledwith #9crushedstone.

Whenusingductileiron pipe,theportion of thetrench
from the springline of the pipe to a point six inches
abovethepipe shallbebackfilled with materialwhich
is freefrom largerock. Incorporationof rock havinga
volume exceedingonehalf cubic foot is prohibited.
This material shall be placedin six inch layersand
mechanicallytamped.

When using PVC pipe, ABS pipe, clay pipe and cast
iron pipe, theportion of thetrenchfrom the springline
of thepipeto apoint 12inchesabovethepipe shallbe
backfilledwith No. 9 crushedstone.

The upper portion of the trench abovethe crushed
stoneportionshallbebackfilled with materialwhichis
freefrom largerock. Incorporationof rock having a
volume exceedingonehalf cubic foot is prohibited.
Backfilling this portion of the trench may be
accomplished by any means approved by the
UTILITY. Thetrench backfilledshallbeheadedover
orleveled.

46.2 METHOD "B" BACKFILLING UNDER
PAVED AREAS

Backfilling of pipeline trenches under sidewalks,
streets, proposed streets, and driveways shall be
accomplishedh thefollowing manner:

Thelower portion of thetrench,from thepipebedding
to apoint six inchesbelowthebottomof thepavement
or concretesub-slab, shall be backfilled with crushed
stoneor fine gravel. Theupperportion of the trench,
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from a point six inches below the bottom of the

pavementor concretesubslab up to grade,shall be

backfilled with a basecourseof denseggradeaggregate
or crushedstone,fine gravel and said suitableto the

governingbody havingjurisdiction over the streetor

roadway. At such time that pavement is

accomplished, the excess base course shall be

removedasrequired.

4.6.3 SETTLEMENT OF TRENCHES

Whereversewer linesarein, or acrossdrivewaysand
streets,the CONTRACTOR shall be responsiblefor

any trench settlementwhich occurs within these
rights-of-way within oneyear from the time of final

acceptanceof the work. If paving shall require
replacemenbecauseof trench settlementwithin this
time, it shall be replacedby the CONTRACTOR.
Repairof settlementdamageshall meetthe approval
oftheappropriatgoverningoody.

4.7 MANHOLES AND CLEANOUTS

Manholesshallbeinstalledattheendof eachline; at
all changesin grade, size or alignment; at all
intersectionsand at distancesot greaterthan 400
feet. Manholesof theform anddimensionshownon
the approvedplans shall be built asdirected. The
manhole proper shall be constructedof precast
concretaings(seeStandardDrawing No.Sd-2,3 &
4) or of a monolithic construction (see Standard
Drawing No. SD-15). They shall be constructedon
3500psiconcretéoundations.

Cleanouts(or Lampholes)will only be allowed with
thewritten approvalof the Utility andonly attheend
of aline with aproposedextensionThecleanoutshall
be constructedof the samepipe material asthe main
(seeStandardrawingNo. SD-14).

4.7.1 STANDARD MANHOLES

The standardmanholesshall be five feet or morein
depth,measuredrom the baseof the cover frameto
the top of the concretefooting and shall be on cone-
type constructionasshownon StandardDrawing No.
SD-2.

4.7.2 SHALLOW MANHOLES

The shallow manholesshall be five feet or less m
depth, measuredrom the baseof the cover frameto
thetop of the concretefooting andshallbe of flat top
constructiorasshownon StandardrawingSD-3.

4.7.3 STANDARD DROP MANHOLES

A drop pipe shall be providedfor a sewerenteringa
manholeat an elevatiorif 24inchesor moreabove the
manholeinvert and shall be built as a part of the
standard manhole. The pipe shall be laid in the
manhole as shown on the plans and encasedwith

concrete.Thepipewhich is laid to thedropportion of

themanholeshallbesupportedvith 3500psi concrete
extendingrom thedropstackto thereinforcedbaseof

themanholeasshownon StandardrawingSD-4.

4.7.4 PRECASECONCRETERINGS

Precastconcreterings for manholesshall conformto
ASTm C76, Class Il, Wall B, with a minimum
concretestrengthof 4,000 psi, exceptthat rings for
manholesfor 12 feet deepshall be Classllil. 0-ring
gasketsshall beinstalled between connectedring
sections.

475 MANHOLE INVERTS

Manhole inverts shall be formed from 3500 psi

concrete.Inverts shall be formed by laying the pipe

straight through themanhole, pouring the concrete
invert, andthenbreakingout thetop half of the pipe.

Curved inverts shall form a smooth, even half-pipe

sectionas shown in StandardDrawing SD-5 . The

invertsshallbeconstructedvhenthemanholeis being
built using prefabricatedforms.

The excavationshall be kept free of water while the
manbholeis being constructedand the manholeshall
notbebackfilleduntil inspectedytheUTILITY.

4.7.6 MANHOLE STEPS

Manhole steps shall be made of steel reinforced
polypropylene plastic as the PSI manhole step
manufacturedby M.A. Inc., Inc., PeachtreeCity,
Georgia, or any steel reinforced plastic step which
producegqualbrbettemperformance.

Manholestepsn monolithicmanholesshallbeplaced
prior to pouring concrete.The stepsshall be inserted
in spacegprovidedin theformsand securely fastened
toprevenmovementiuringconcretglacement.

4.7.7 MANHOLE & CLEANOUT PRAMS AND
COVERS

Manhole castingsfor manholeseight feet, or less,in

depth shall consistof castiron framesand 26 inch

diametercovers,weighing not lessthan 400 pounds
per frame and cover, dimensioned as shown on
StandarddrawingSD-9.

Manholecastingsfor manholedeeperthan eight feet
shall consist of castiron frames and 28 % inch
diametercovers,weighing not lessthan 500 pounds
per frame and cover, dimensioned as shown on
StandardDrawing SD-10.

Manhole coversmustsit neatlyin the rings, with
contact edgesmachinedfor even bearingand tops
flush with ring edge. They shall have sufficient
corrugationsto preventa slipperinessThe lids shall
havetwo pick holesaboutl incheswide andYz
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inch deepwith 3/8 inch undercutall around.Lids on
sanitarysewemanholesnustnotbeperforated.

If manholeis locatedbelowflood level for 100-year
rainfall, watertight manholecastingsshall consistof

castiron frames with machinedbearingssurfaces,
gasketsealand bolted lids. They shall be NeenahR-

1916F, Vulcan FoundryVM -50 Special or approved
equal,asin DrawingSD-1 |

Cleanout casting shall be Neenah R-1973A or
approvedequal.

4.7.8 MONOLITHIC MANHOLES

The vertical forms, wall spacersstepsand placing
conemustbepositionedandfirmly clampedin place
beforeanyplacements made.Thewall spacershall
be placed90 degreesrom eachother. The concrete
shall havea minimum concretestrengthof 4000 psi,
ClassA, with amaximumslumpof 2 inches.Thefirst
placementof approximately Yi yard of concrete
depositedevenlyaroundthe walls andvibrated until
there is a minimum slope of 60 degrees from the
bottomof theformsto thebearingsurfaceboth inside
andoutsideof themanhole Whenthisis completeand
beforeadditionalconcretés placed theconcreteshall
be depositedn evenlydistributedlayersof 18" with
eachlayerto bondit to the precedinglayer. The wall
spacersshall be raised as the placementsare made
with areafrom which the spaceris withdrawn being
carefully vibrated. Excessivevibration is to be
avoided.The forms may be removedassoonasthe
concretehas sufficiently set, or approximately two
hours. In forming manholesaroundPVC pipe, care
shouldbetakento avoiddeformationof thepipefrom
the loadsimposedon it. Methodsof precautionmay
involveallowinginitial lifts to setbeforecontinuingor
steel/ironencasemertf thePVCpipeatthemanhole.
PVC pipe enteringthe manholewall shall be fitted
with a rubber connectorto insure bonding of the
concrete Backfilling shallbe performedevenlyand
carefully aroundthe manholetwenty-four (24) hours
ormoreaftertheplacemenbf concretdés completed.

4.8 TESTING OF LINES

Thetestingof gravity sewersshallbeaccomplishedy
the CONTRACTOR is accordance with the
proceduredisted hereinafter.

4.8.1 GRAVITY SANITARY SEWERLINES

Onall projectsinvolving installationof sanitarysewer
lines, the finished work shall comply with the
provisionslisted belowor similar requirementsvhich
will insureequalorbetterresults.

a. After thecollectionand/oroutfall lineshavebeen
broughtto completion, and prior to the final
inspectionthe CONTRACTORSshallrod outthe

entire system, from manhole to manhole,
appropriatetools for the removalfrom the lines
of anyandall dirt, debrisandtrash.

b. Prior to the final inspection,the ENGINNER
shallinspecteachindividual line, from manhole
to manhole eitherby useof lights or othermeans
at his disposal to determine whether the
completediines aretrueto line andgradeaslaid
outorasshownontheplans.

c. The UTILITY may require that the
CONTRACTOR passthrough the systemunder
its own momentum,a woodenball of adiameter
oneinch lessthan the nominal diameterof the
pipe, exceptthatno ball largerthan eightinches
in diametershallbeused.

d. All lines or sectionsthat arefound to be laid
improperly with respectto line or grade thatare
found to contain broken or leaking sectionsof
pipe, or areobstructedn suchamannerthatthey
cannotbesatisfactorilycorrectedotherwise shall
beremovedandreplaced.

e. The CONTRACTOR shall lay sewer lines,
including houseconnectionsso that the ground
water infiltrations shall not averagemore than
1500 gallons per 24 hoursper mile of sewer
without regardto thediameterof the sewer.Only
the length of the main sewersshall be usedin
making the foregoing computationeven though
the houseconnections(from the main sewerto
the propertyline) shouldbe in placeasincluded
as part of the system when infiltration is
measuredThis requirementmay be appliedto a
portion of the contractwork, suchasthe sewers
in aseparat@rainage

f.  TheUTILITY will alsorequireall sanitarysewer
to receivealow-pressurair testfor leakage.The
air testwill be madeafter all houseconnections
have been installed to property lines and
backfilling hasbeencompletecandcompacted.

Thefirst seriesof air testsis to be madeafter 2,000
L.F. of sewerhave beenaid butbefore4,000L.F. are
completed.The purposeof this first seriesof testsis
to assureboth the CONTRACTOR andthe OWNER
that the material and methodof installationmeetthe
intent of thesespecifications.The remainderof the
tests are to be conductedafter approximatelyeach
additional10,000L.F. havebeenlaid.

All ties and end of sewerservicesshall be plugged
with flexible joints plugsor capssecurelyfastenedo
withstand the internal test pressuresSuch plugs or
caps shall be readily removable and their removal
shall provide a socketsuitablefor making a flexible
jointedlateralconnectiororextension.
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Prior to testing, the pipe will be checkedto seethat it
is clean. If not, it shall be cleanedby passingthrough
the pipe a full gauge squeegeeit shall be the
CONTRACTOR's responsibility to have the pipe
clean.

Immediately following this checkor cleaning,the pipe
installation shall be tested with low-pressureair. Air
shall be slowly supplied to the plugged pipe
installation until the internal air pressurereaches4.0
pounds per squareinch greaterthan the averageback
pressureof any ground water that may submergethe
pipe. At least two minutes shall be allowed for
temperaturestabilization.

The requirements of this specification shall be
considered satisfaction provided that the time
required,in secondsfor the pressureto decreasérom

3.5 to 3.0 pounds per squareinch greaterthanthe
averageback pressureof any ground water that may
submergehe pipe is not lessthan that shownin the
"Allowable Time Table" listed below, which is for

400 foot sections of pipe. For testing of shorter
sectionsof pipe the utility shall determineduration of
test.

ALLOWABLE TIME TABLE

Time Time

Pipe Min Sec Pipe Min Sec
Size Size

6" 2 55 18" 8 30
8" 3 57 21" 9 50
10" 4 43 24" 11 20
12" 5 40 27" 12 45
15" 7 05 30" 14 10

g. In orderto testfor infiltration, the UTILITY may
also require exfiltration tests on each section of
pipe betweenmanholesafter it ahsbeen laid but
prior to backfilling of joints. Exfiltration tests
shall be conductedby pluggingthe lower end of
the sectionof sewerto be testedand filling the
sewerwith waterto a point approximately five
feet abovethe invert at the lower end of at least
one foot abovethe pipe joints and measuringthe
amountof leakagefor a given interval of time.
Exfiltration shall notexceed 1 10 percent times
the infiltration limits set out hereinbefore. All
observed leaks shall be corrected even though
exfiltration is within the allowable limits.
Exfiltration testswill normally be required for
flat sections of sewer that are expectedto be
below the wet seasorgroundwatertable.

h. To test for infiltration, the UTILITY may also
require that the CONTRACTOR plug the open
endsof all lines at the CONTRACTORplug the
open ends of all lines at the manhole so that
measurementsay be madeat eachsectionof the
sewerline. This infiltration test will not be made
until the sewer line is completed, and the

CONTRACTOR will be requiredto correctall
conditions that are conducive to excessive
infiltration and may be required to relay such
sectionsof the line that may not be corrected
otherwise.All observedleaks shall be corrected
even though infiltration is within  allowable
limits.

4.9 HOUSE CONNECTIONS

The UTILITY shall approvethe location of the points
on the collector sewerswhere teesand wyes areto be
installed for house connections.The CONTRACTOR
shall lay the houseconnectionlines from this point to
the propertyline, or easementine.

All houseconnectionsunlessotherwisespecifiedor

directed,shall be 6inch PVC, or castiron soil pipeas
specified hereinbefore and as indicated on the

Drawings. Trenching, pipe laying, joints and
backfilling shall conform to the requirementsset out

herein. All open endsshall be sealedwith standard
plugsto the satisfactionof the UTILITY. To protect
the sealedend from trenching equipment,a #4 bar
shall be placedat endof lateralto helpretain capand
protectpipe from trenchingequipment#4 bar shallbe

long enoughto remain 4 feet abovefinish grade. It

shallalsobepaintedfluorescenbrange.

An individual serviceline shall be providedfor each
lot. In caseswhere a subdivision is presently or is
plannedto be zonedfor townhouses serviceline shall
be sufficient in quantity to service each unit
individually.

For shallowsewerg(10 feetor lessin depth)in rock or
earthtrenchesthetreesshall beencased entirelyith
crushedstone (Kentucky Highway DepartmentSize
No. 78)andfully compacted.

Houseconnectionpipe shall be the sameasusedin the
collector lines and shall be placed between the tee
branchto customerproperty line, exceptfor sewerline
construction in new subdivision in which case the
houseconnectionpipe shall be extendedten feet inside
the property line. Tee brancheswill have a minimum
of 10LF betweenthem.No more than onelateral will
be laid in any onetrench.No horizontal bendswill be
allowed. Only one vertical bendwill be allowed on
any one lateral unlessdealing with deep(10'+) sewer
in rock excavation.The pipe shall be laid on a uniform
gradefrom the teebranchto meetto probablebuilding
sewergradeat the streetright-of-way sothat no bends
will be neededfor thefinal connection.

For deepsewerggreaterthan 10feetin depth)in rock,
the tees shall be encasedentirely with Class "B"

concrete.House connectionsin this caseshall be a
combination ofcastiron pipe, castiron bends,and
standard adaptemdsewerpipe of sameamaterialused
for collector lines, extended from the tee to the
property line. The cast iron pipe shall be laid
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vertically from the branchto a point to meetthe
probablebuilding sewergrade.From this point the
appropriatepipe (pipesameasusedin collectorlines)
shallbelaid on auniform slopeto matchtheprobable
gradeofthebuildingsewer.

Under normal conditions, where elevationsare not
critical, houseconnectionpipe shallbelaid on aslope
of not lessthanonefoot per 100feet (approximately
1.8 inch per foot). Where elevationsare critical,

minimum grademay be0.5foot per 100feetlaid with

batterboardsandgradeline string, sameasspecified
for mainsewers.

The tapping of houseconnectionsinto manholeson
the newly constructedsewerswill not be permitted,
exceptwhereapprovedby the UTILITY. Whereit is
necessaryo do so,theinvert of thehouseconnections
shallnot be higherthanapoint three inchedelowthe
top of the bench. If necessary,a standard drop
connectionshall be provided for a houseconnection
thatistappedntoamanhole.

The installation of houseconnectionsshall follow
immediatelyor beconcurrentwith the constructionof
the main sewer. This method of constructionwill

permit more advantagesandling of backfilling and
will also avoidpossibledamageo the main sewerby
subsequenexposurefor connectionof the service
lines.

410 CONNECTIONSTO EXISTING LINES

The CONTRACTOR shall provide all labor and
materialrequiredin connectinghe newly constructed
sewersto an existing collector line. A representative
of the UTILITY must bepresentwhile theconnection
is beingmade. TheUTILITY shouldbegiven atleast
a 24 hour advancenotice before the connectionis
made All tapsshallbemadeby BGMU.

Connectiongo existingline shallbe with a manhole.
Servicdeeswill notbepermitted.

4.11CONNECTIONSTO EXISTING MANHOLES

The CONTRACTOR shall provide all labor and
materialrequiredin connectinghe newly constructed
sanitary sewer or force main to be an existing
manhole.A representativenust be presentwhile the
connectionis being made. The UTILITY shouldbe
given atleasta 24 hour advancenotice before the
connectionismade.

No fittings will be allowed in the manholesDrop
manholeconnectionsshall be constructedoutsideof
themanholgseeStandardrawingNo. SD-4).

4.12CONCRETE, CRADLE, ANCHORS OR
ENCASMENT

Concretecradle,anchorsor encasememntf sewerines
and/or fittings shall be placed where shown on the
plans. Concretshallbe Class"B" and shallbe mixed
sufficiently wet to permit it to flow underthe pipeto
form a continuousbed. In tamping concrete, care
shall be taken not to disturb the gradeor line of the
pipeofinjurethejoints.

4.13LOCATING NEARWATERMAINS
4.13.1 HORIZONTAL SEPERATION

Whenevepossiblesewersandsewemanholeshould
belaid at least10feet horizontally from any existing
or proposedwater main. Should local conditions
preventalateralseparatingpf 10feet, asewermaybe
laid closerthanten feet to the water main provided
that:

a. The bottom(invert) of the water main shall
be at least24 inchesabovethe top (crown)
of the sewerWherethis vertical separation
cannot be obtained, the sewer shall be
constructeaf approvedwaterpipe,pressure
tested,in place, without leakage prior to
backfilling.

4.13.2 VERTICAL SEPERATION

Wheneversewersmust crossunderwater mains, the

sewershallbelaid at suchan elevationthatthe topof

the seweris atleast24 incheselowthebottomof the

water main. When the elevationof the sewercannot
be buried to meetthe aboverequirementsthe water

main shall be relocatedto provide this separationor

the sewerline shall be reconstructedwith slip-on or

mechanicajoint cast iron pipe, approved pressure
pipe or prestressedconcrete cylinder pipe for a

distanceof ten feeton eachsideof the waterline and

should be pressuretested,in place, without leakage
prior to backfilling. One full length of water main

shouldbe centeredover the sewerso that both joints

will beasfar fromtheseweraspossible.

4.14HIGHWAY AND RAILROAD CROSSINGS

Steelencasemenpipefor road andrailroad crossings
shallbe boredand/orjackedin placeto theelevations
shownon the plans. All joints betweenlengthsshall

be on the plans. All joints betweenlengthsshall be

solidly welded with a smooth, nonobstructingjoint

inside. Theencasemergipe shallbeinstalledwithout

bends.The sewer linepipe shall be installedafter the

encasemergipeisin place.

Installation of the sewerline in the encasemenpipe
shall be as per manufacturer'srecommendations.
After thesewemainhasbeeninstalled,inspectedand
testedasspecified both endsof thecoverpipeshallbe
closed with brick or concrete blockmasonryin a
mannelacceptabléo theUTILITY.
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SECTION FIVE

SEWAGE FORCE MAIN

5.1 PURPOSE

THE purposeof this sectionis to give specifications
for the primary materialsutilized in the constructionof
sanitarysewerforce mains.

5.2 DESIGN REQUIREMENTS

Sanitary sewer force mains shall be designedso that
the minimum velocity of 2.0 fps is developed when
the sewagepumpsare operatingat the designTDH.
Minimum depth of 30 inchescover must be provided.
Insulated,12 gauge, solid coppertracer wire shall be
laid with all metallic and no metallic pipe.

5.3 PIPEMATERIALS

5.2l DUCTILE IRON PIPE, FITTINGS AND
JOINTSSEE SECTION 3.2.1.

5.2.2 POLYVINYL CHLORIDE PRESSURE
PIPE, FITTINGS AND JOINTS SEE

SECTION3.2.2.

5.2.3 STEEL ENCASEMENT SEE SECTION
3.2.3

5.3 TESTING OF SEWAGE FORCE MAINS

On all projects involving the installation of sewage
force mains, the finished work shall comply with the
provisions listed below, or similar requirementswhich
will insureequalor betterresults:

Leakagein pipelines, when testedunder pressure of
50# in excessof normal operating pressureshall not
exceed5 psi differential during the durationof thetest.

Where practicable, pipelines shall be tested between
line valves or plugs in lengthsof not more than 1500
feet.

Pipelines shall be tested before backfilling at joints
except where otherwise required by necessity, local
ordinance,or public convenience.

Duration of testshall be not lessthantwo hours.

Where leaks are visible at exposed joints and/or
evident on the surface where joints are covered,the
joints shall be recaulked, repoured, bolts retightened
or re-laid, and leakage minimized, regardlessof total
leakageasshownby test.

All pipe, fittings and other materials found to be
defective under test shall be removedand replaced at
the CONTRACTOR's expense.

Lines which fall to meettests shall be repairedand
retestedas necessaryuntil the requirementsuntil the
requirementsarecompliedwith.

The UTILITY shall furnish a recording gauge and
clock used during leakagetest and recording pressure
charts during duration of test. Recording pressure
chartsshall remain the property of the UTILITY at
conclusionof test.

54 CONNECTING FORCE MAIN TO
MANHOLE

All sanitary sewer force mains must connect to
manholes at the flow channel elevation. The
ENGINEER shall show detail on his plans indicating
the methodof connectingforce mainsto manholes.
55 CONCRETETHRUST BLOCKS

Concretethrustblocks shallbeprovided at all bendsin
theforce main asshownon StandardDrawings SD-3.

5.6 COPPERNIRE
All polyvinyl chloride pressurepipe used for sewage

force mains shall be laid with 12 gauge, coated, solid
copperwire to aid in locating.
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