SECTION 02722
SANITARY SEWERSAND FORCE MAIN
PART 1- GENERAL
1.01 RELATED WORK
A. Section 02221 - Trenching, Backfilling, and Compacting.
1.02 QUALITY ASSURANCE

A. Install sewersto meet requirementsof the Tennessee Department of Environment and
Conservation.

1.03 SUBMITTALS
A. Submit product datafor pipe, valves, manhol esand manhol e castingsand steps.

B. Submit manufacturer'scertificationthat pipe, fittings, and manhol esectionsmeet
specificationrequirements.

1.04 REFERENCES
A. ASTM A48 - Gray Iron Castings.
B. ASTM D2241 - Poly (Vinyl Chloride) (PVC) Plastic Pipe (SDR-PR).

C. AWWA C104 - Cement - Mortar Lining for Cast-Iron and Ductile - Iron Pipe and
Fittings.

D. AWWA C150 - Thickness Design of Ductile Iron Pipe.
E. ASTM CA478 - Precast Reinforced Concrete M anhol e Sections.

F. AWWA C110 - Gray-Iron and Ductile-Iron Fittings, 3inch through 48 inch, for water
and other liquids.

G. ASTM D3034 - TypePSM Poly (Vinyl Chloride) (PV C) Sewer Pipeand Fittings.

H. ASTM D3212 - Joints for Drain and Sewer Plastic PipesUsing Flexible Elastomeric
Seals.
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l. AWWA C111 - Rubber Gasket Jointsfor Cast-1ron and Ductile-1ron Pressure Pipe
and Fittings.

J. AWWA C151 - Ductile-1ron Pipe Centrifugally Cast, in Metal Moldsor Sand-Lined
Molds, for Water or Other Liquids.

1.05 PRODUCTDELIVERY,STORAGE,ANDHANDLING

A. Store PV C pipe under cover to protect fromultraviol et light.
B. Protect ductileiron pipefrom damageto coating and lining.
C. Carefully examine each pipe and fitting for cracks and other defectswhile suspended

abovethetrenchimmediately beforeinstallation.
1.06 JOB CONDITIONS

A. Whenever pipelayingisnot actively inprogress, openendsof al installed pipeand
fittings shall befitted with awatertight plug.

B. Separation of Sewers and Water Mains
1. Parallel Installation of Sewersand Water Mains

a Whenever possiblethe sewer shall beinstalled at |east 10ft. horizontally
from water mains, the distance measured from edgeto edge.

b. If local conditions prevent ahorizontal separation of 10 ft., the sewer
shall beinstalled in aseparate trench so that the top of the sewer pipeis
at least 18 inches below the bottom of the water main.

C. If neither of these conditions can be met, the sewer shall be constructed
of mechanical joint ductile-iron pipe, and the pipe pressure tested to
assurewater tightnessprior to backfilling.

2. Crossing of Sewersand Water Mains

a The sewer shall beinstalled so the minimum distance between the
outside of thewater pipeisat least 18 inches above the top of the
sewer line. Thecrossing shall be arranged so that the sewer jointswill
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be equidistant and asfar as possible from thewater main joints.

b. If local conditionsprevent thisseparation, the sewer shall be
constructed of mechanical joint ductile-iron pipe, and the pipe pressure
tested to assure water tightness prior to backfilling.

PART 2 - PRODUCTS

A.

Polyvinyl chloridepipeandfittingsfor forcemain: ASTM D2241, SDR 21, Elastomatic
gasketed joints, 20 foot layinglength. Integral thickened bell at annular recessdesigned,
sized and shaped so that the gasket islocked in place against displacement.

Lateral branches: Lateral sewer servicebranchesshall bewyesof thesamemateria as
the main sewer, with each service out and plugged at the property line. Branches shall
be 6" in diameter.

Ductileiron pipe: AWWA C151, thicknessclass50. Joints: AWWA C111;
mechanical joint with gray or ductileiron glands, or push onjoint; plain gasketsof
natural rubber or neoprene. Pipeshall have cod tar epoxy lining.

Polyvinyl chloride pipeandfittingsfor gravity sewer: ASTM D3034, SDR 35.
Elastomeric gasketed joints, ASTM D3212.

202 MANHOLES

A.

Manholes shall be cast-in-place or precast concrete type with aprecast concrete base,
riser, and flat top or cone sectionsadheringto ASTM C478, with O-ring jointsin
accordancewith ASTM C443 or ASTM C361. Usetypell cement. Seetheattached
detail for constructioninstallation.

Frame and Cover: Cast iron, capable of supporting a 16,000 pound wheel |oad,
combined weight of 230 Ib. completewith polyvinyl gasket set. See Standard
Drawing for cover. Horizontal and vertical mating surfaces shall be machined. Rings
and covers shall be either vented or watertight as determined by the HALL SDAL E-
POWELL UTILITY DISTRICT. Vented manholeringsand coversshall be East
Jordan Iron Works 2450-A. Watertight rings and covers shall be East Jordan Iron
Works 2450-B or equal; with anchor bolt holes. All framesand covers shall match the
existing standard of the HALL SDALE-POWELL UTILITY DISTRICT. All
manholes, framesand covers shall have aminimum 24 inch clear opening.

Steps: Castiron, ASTM A48, Class30B; or polypropyleneplastic molded around a
steel rod. Tread shall be 16 incheswide on 16" vertical centers and be designed that a
foot cannot slide off theend. Installedtread shall resist aconcentrated load of 250 b.
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Connection between pipesand manhol esshall bewatertight, madewithflexiblegaskets
meeting quality standardsof ASTM C443.

Manhole coating: Tnemec 47-461 Foundation Coating, Sonneborn Hydrocide 648, or
approved equal.

Resilient Manhol e/Pipe/Connectors: "Kor-N-Seal", A-Lock "Manhole Pipe Sea" or
Dura-Tech "Dura-Sedl.

Precast concrete manhole sections shall bewaterproofed by the manufacturer using
NPCA approved admixturesand additivesfor waterproofing.

Gasket material for precast sectionjoints: Kent-Seal No. 2 as manufactured by
Hamilton Kent M anufacturing Company, Stone Mountain, GA; or Ram-Nek as
manufactured by KT Snyder Company, Inc., Houston, TX.

203 STRUCTURAL PROTECTION

A.

For structural protection of the sewer pipewherelessthan 2.5ft. of coverisprovided
(4.0 ft. under roads); where less than 18 inches separates top of the sewer and culverts
or other conduits; and at other | ocations shown on thedrawingsor requested by the
Engineer, ductileironpipe, concreteencasement or special bedding and backfillingshall
be required.

2.04 AIRRELEASE ASSEMBLIES

A.

Furnishin 2" nominal diameter for 8" forcemain and smaller andin 3" nominal diameter
for 10" mainsandlarger, unlessotherwise specified or shown ontheplans.

Air release assemblies shall consist of:

1 Double strap, bronze service clamp with neoprene gasket (for PV Clines.
2. Stainless steel pipe of the nominal diameter required by themain size.

3. Red Brass Corporation stop.

4. Stainless steel elbow.

5. Gate or globevalve.
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6. Combination air release valve by Apco, or equal.
C. Combination air rel ease val ves consisting of:
1. Anair and vacuum valve coupled with an air release valve.

2. Castiron body, stainless steel float, stainless steel linkage, stainless steel trim,
suitable for usein mains having aworking pressure of 200 psi.

D. Install inaconcrete pipe or vault as shown on the detail in Standar d Drawings.
E. Place crushed stonefrom thetop of themainto 12" below the bottom of themain.
205 THRUST BLOCKS

A. Concretefor thrust blocks shall meet the requirements of Section 03300. Concretefor
thrust blocksshall bemechanically mixed unlessspecific approval isobtained fromthe
HALLSDALE-POWELL UTILITY DISTRICT.

B. Thrust blocking shall be provided at all bendsof 11-1/4 degreesor greater, and at all
tees, wyes, plugs, and dead end val ves. Blocking shall be poured against undisturbed
earth, beaminimum of 12inchesthick, and constructed so that the pipeandfitting
jointswill beaccessiblefor repairs. If adequatesupport against undisturbed ground
cannot beobtained, metal harnessanchoragesconsi sting of joint clampsor tierod and
clamp systemsshall beinstalled to providethenecessary thrust resistance.

206 CASINGPIPE

A. For major roadway and all railroad crossings, forcemain pipeshall beinstalled ina
casing pipe. Casing pipeshall beblack steel pipewith minimumwall thicknessas
shown in Section 02235.

207 TRACERWIRE

A. A No. 12 AWG (insulated) copper wireshall beinstalled over al forcemains. Wire
may berequired on gravity sewers. Check with HALL SDALE POWELL UTILITY
DISTRICT personnel before proceeding.

208 WYES, TEES, AND HOUSE CONNECTIONS
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A. General: TheGeneral locationsof wyesand house service pipesshall beasspecified
below, but the Contractor shall establish their exact locations, grades, and elevations.

1 Beforelaying each main sewer section, the Contractor shall examinethe
property on each side of the sewer section, runall necessary levels, andinstall
each wye and each house service pipe 10 feet from the internal property lineto
servethe property involved, by gravity flow. Ineach casewhereitisfound that
property can not be served asdescribed above, immediately notify the Engineer
for decision before proceeding further with thework on the sewer section
involved.

B. Wyes. Providewyes at the following General locationsin gravity flow service, unless
otherwise approved:

1 For each house, and for each other building requiring asewer connection,
including those existing and those under construction.

2. For each vacant lot, on each side of the sewer, if authorized by the Engineer.
3. At each other | ocation authorized.

C. House ServicePipe: House service pipeandfittingsshall be of the samematerialsand
with the sametypejoints as those of the main sewers. Lay house serviceswith
minimum uniform grade of one percent (1%), depth at property lineasrequired to serve
the property, but in no case lessthan 4'-6" deep at property line, and with 1'-6"
minimum cover over top of pipe. Inall caseswhere service pipe must crossasideditch
exposed, install cast iron pipeacrossditch, extending at least 1'-0" into ditch banks on
each side. Terminate each house servicepipeat theproperty linewith aplugged bell
end. See Sanitary Sewer Service Connection drawing included in these
specifications.

1 Unlessotherwiseauthorized, install houseservicepipeonly for existing houses
and other existing buildingsrequiring sewer connections.

D. Indicate the location of each service pipe by an approved mark on the curb or ametal
stakeat the property lineend of the service pipe, and maintain these marksor stakes
clearly visibleuntil final project acceptance. Beforefinal acceptance, at Contractor's
expenselocate and mark or stake each service pipewhichisnot soindicated, including
replacing all marksor stakeswhich have been obliterated or removed.
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209 WYEAND HOUSE SERVICE PIPE RECORD

A. K eep an accuraterecord of thelocationsof al wyes, and thelocationsand lengthsof all
service pipes. Do not cover any wyesor service pipesuntil they have beenrecorded
by both the Contractor and the Engineer. Upon project completion and beforefinal
payment will be made, submit an acceptable copy of thewyeand service piperecord,
showing the following:

1 Distanceinfeet from each wyeto the centerline of thefirst manhole downstream
fromthewye, and the directioninwhich each branchinlet isturned.

2. Lengthinfeet and routing of each serviceline.

3. Distancein feet from property line end of each service pipeto the centerline of
thefirst manholedownstream from the service pipe, measured parallel tomain
sewer line.

2.10 CLEANINGUPSEWER SYSTEM
A. Cleanupthesewer system asthework progresses. Negligencein proper cleaning up
which causesundueinconveniencetothepublicor privatecitizens, presentsan unsightly
or dangerouscondition, or causesembarrassment to civicofficialsshall besufficient
reasonfor rejection of construction estimatesuntil theunsati sfactory condition have
been remedied.

B. After all work iscomplete, makeafinal cleanup of all areaswherework hasbeendone
and leavethem in broom clean condition.

211 PIPEENCASED IN CONCRETE
A. All pipeindicated to be encased in concrete shall be asindicated.

B. Concreteencasement shall provideaminimum of six inchesof concretearoundthe
circumferenceof thepipe. (Concreteisspecified hereinbefore.)

PART 3-EXECUTION
3.01 PREPARATION

A. Establishlineand grade for pipe and appurtenances. Verify location and elevation of
existing manholesfor collector sewer which areto beconnected to new interceptors.
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Examinetrenchfoundationfor stability. Donotinstall material until defectshavebeen
corrected.

Clean pipe and fittings of foreign matter and inspect for damage immediately prior to
loweringintotrench. Do not install damaged or defective pieces.

3.02 INSTALLATION

A.

B.

Install pipeintrench prepared asspecifiedin Section 02221.

Excavation, backfill, and compaction for manholes shall meet applicable requirements of
Section 02221.

Begin pipeinstallation at furthest poi nt downstream and proceed upstream, with bell end
of pipefacing direction of laying.

M ake pipejoint in accordancewith manufacturer'sinstructions.

Install pipeto theline and grade shown onthe Drawings. Pipeshall formasewer witha
smooth, uniforminvert.

Manholesectionsshall beplaced and alignedto providevertical sides, withvertical
alignment of steps. Completed manholes shall be watertight. Fill all lift holes. Interior
of al manholesshall be coated with two (2) coats of atwo component coal tar epoxy.

Theinterior of all pipeandfittingsshall bethoroughly cleaned beforeinstallation and
shall be kept clean until the work has been accepted. All joint contact surfacesshall be
kept clean until the joint iscompl eted.

Foreignmaterial shall be prevented fromentering thepipeduringinstallation. No
debris, tools, clothing, or other materialsshall be placed inthe pipe.

Piping shall belaidtothelinesand gradesindicated onthedrawings. Batter boards,
laser beam equipment, or surveyinginstrumentsshall beusedto maintain alignment and
grade.

Batter boards, if used, shall be erected at intervalsof not more than 25 feet. Batter
boards shall be used to determine and check pipe sub-grades. Not lessthan three
batter boardsshall bemaintainedin proper position at all timeswhentrenchgradingisin
progress.
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K. If laser beam equipment is used, reference pointsfor both line and grade shall be set at
each manholeand periodic el evation measurementsshall bemadewith surveying
instrumentsto verify accuracy of grades. If such measurementsindicatethermal
deflection of the laser beam due to differences between ground temperature and the air
temperaturewithinthe pipe, precautionsshall betaken to prevent or minimizefurther
thermal deflections.

L. Whendissimilar pipematerialsor jointsarejoined, usecompression couplingsthat are
resistant to the corrosive action of soilsand sewage and that will provide apermanent
watertight joint. Thecompression couplingsshall beof natural or synthetic rubber or
rubber-likematerial and shall comply with therequirementsand test methods specified
in Table2 of ASTM C425. The coupling shall meet theleak requirementsspecifiedin
ASTM C425, and the bandsfor attaching the couplingsto the dissimilar pipesshall be
of stainless steel meeting ASTM A167 or A240. Each coupling shall bear the
manufacturer'sidentifying mark and anindication of itssize. Couplingsshall be Fernco
"FlexibleCouplings' or Mission"Eastern Standard Band Seal Couplings'.

M. Twoinchwide, metallicfoil sandwiched betweentwolayersof plastic, bluecolor, ora
No. 12 AWG copper wireshall beinstalled over al gravity sewer andforcemainlines.

N. M ake connectionsbetween pi pesand manhol esin accordancewith gasket
manufacturer'sinstructions.

O. Adjust top of manholecoversto proper gradeusing cast iron adjusting rings. Cover
shall beafinished grade of surrounding surface, or to the elevation shownonthe
Drawings. Manholesshall beplaced at finished gradeof final pavement and curb.

P. Complete manholeinvertsin manner acceptabletothe HAL L SDAL E-POWEL L
UTILITY DISTRICT aswork proceeds upstream. Sewer lines shall be connected to
the manhol e at the | ocations shown on the Drawings. Cut-insto the existing manholes
whererequired shall berepaired neatly and left watertight. Filletinthe manholeshall be
reworked as required to provide smooth flow.

Q. Concreteencasement shall beinstalled whereindicated ontheDrawings. Concreteand
reinforcing steel shall beasspecifiedinthe concretesection. All pipewhichistobe
encased shall be suitable supported and blocked in proper position and shall be
anchored against flotation.
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3.03 FIELD QUALITY CONTROL

A.

Prior acceptance of completed sewer lines, thelinesshall beinspected and tested to
ensurecompliancewith thefollowing provisions. After thesewer lines have been
brought to completionand prior tofinal inspection, the Contractor shall clean out the
downstream segments by pushing through eachindividual lineinthesystem, from
manholeto manhole, appropriatetoolsfor theremoval fromthelinesof any and al
debrisand obstructionsor may, if possible, flush clean withwater or removeby hand.
If necessary during the process of cleaning the system, water shall beturnedintothe
systemin such quantitiesto carry off the debrisand trash. During the final inspection,
the Engineer will inspect eachindividual line, from manholeto manhole, either by use of
mirrors, visual inspection, or other meansat hisdisposal, to determinewhether the
completed linesaretrueto line

and grade aslaid out or asshown onthedrawings. All linesor sectionsof linesthat are
found to belaidimproperly with respect tolineor grade, that arefound to contain
broken sectionsof pipe, areobstructedin such amanner that they cannot be
satisfactorily corrected otherwise, or are deflected in excess of theallowable, shall be
removed and repl aced at the Contractor's expense.

Anexfiltrationtest shall beconducted on eachreach of sewer between manholes. The
first line between manholes shall be tested before backfilling and before any sewer pipe
isinstalledintheremainder of thework. Thereafter, exfiltrationtesting shall bedone
after backfilling, and individual or multiplereachesmay betested at the option of the
Contractor.

Exfiltration tests shall be conducted by blocking off all manhole openingsexcept those
connectingwiththereach beingtested, filling theline, and measuring thewater required
to maintainaconstant level inthemanholes. Each manholeshall be subjectedto at |east
one exfiltration test.

Duringtheexfiltration test, thewater depth abovethe pipeinvert at thelower end shall
beat |east to the el evation of the ground surface, unlessotherwise

specified. The maximum depth at thelower end shall not exceed 25 feet and the
minimum depth at the upper end shall be at |east 5 feet above the crown of thepipeor 5
feet abovegroundwater el evation, whichever ishigher.

Thetotal exfiltration shall not exceed 25 gallonsper inch of nominal diameter per mileof
pipe per day for each reachtested. For purposesof determining maximumallowable
leakage, nominal diameter and depth of manholesshall beincluded. Theexfiltration
testsshall bemaintained on eachreach for at least 2 hoursand asmuch longer as
necessary, in the opinion of the Engineer, to locate all leaks.
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F. TheContractor shall provide, at hisownexpense, al necessary piping betweenthe
reachto betested and the source of water supply, and all labor, equipment, and
materialsrequired for thetests. The methods used and the time of conducting
exfiltrationtestsshall be acceptableto the Engineer.

G. Low pressureair testing may beusedinlieu of exfiltrationtesting for 24 inch diameter
and smaller PV C sewer pipe. Air testing shall not be used for manholes or pipe larger
than 24 inchesin diameter.

H. Low pressureair testing shall comply with ASTM C828for PV C pipe. Theschedule
of testing shall be submittedtothe HALLSDALE-POWELL UTILITY DISTRICT
prior to starting thetests. Thetime of conducting the tests shall be acceptableto the
Engineer.

l. Therequirementsof thisspecificationshall beconsidered satisfiedif thetimerequiredin
secondsfor the pressureto be maintained at 5 psi isnot lessthan that shown onthe
following table, or aminimum period of at least five minutes.

ALLOWABLEAIRLOSSVALUESPER100LF

Timeln
Pipe Size Seconds
6" 42
8" 72
10" 90
J. If thelength of sewer to betested issubmerged or partially submerged in groundwater,

thetest pressureshall beincreased asrequiredto overcometheactual static pressure
exerted by thegroundwater. If atest pressuregreater than 8 psi results, air testing shall
not be used, and exfiltration testing will berequired.

K. L eaksshall belocated by testing short sectionsof pipe. Leaksshall berepaired andthe
reach of sewer retested.

L. If, at any timeprior to expiration of aoneyear warranty/guarantee period after
acceptance of initial construction by the HALL SDALE-POWELL UTILITY
DISTRICT, infiltration exceeds 25 gallons per inch of nominal diameter per mile of
sewer per day, the Contractor shall locatetheleaksand makerepairsasnecessary to
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control theinfiltration.

3.04 CLEAN-UPPROCEDURESAND REQUIREMENTS

A.

The Contractor shall not, without the permission of the HAL L SDAL E-POWELL
UTILITY DISTRICT removefrom theline of work any earth until the excavation has
been refilled and surfaced.

Assoon asthe backfilling of any excavationiscompleted and when in areas of existing
development, the Contractor must at once begintheremoval of all surplusdirt except
that actually necessary to providefor thesettlement of thefilling unlessotherwise
provided in the special specifications. He shall also remove all the pipe and other
material placed or left on the street by him except material needed for the replacement
of paving, and thestreet shall be opened up and made passablefor traffic. Following
theabovework, therepairing and completerestoration of the street surfaces, bridges,
crossings, and all placesaffected by thework shall be doneaspromptly aspossible.

All excavated material shall becleared from adjacent street surfaces, gutters, sidewalks,
parkways, railroads, grassplots, yards, etc., and the whole work shall beleft intidy and
acceptableconditions. Contractor will berequiredtoregrasslawnsor neutral grounds
wheretrenchesareexcavatedinthesel ocationsor where Contractor hasdamaged
lawns or neutral grounds by his operations.

The HALLSDALE-POWELL UTILITY DISTRICT shdl be sole authority in
determining thetimeinwhich rough andfinal clean-up shall be prosecuted. Rough
clean-up shall consist of removal of rockslarger than 1 foot inany dimension, grading of
excessbackfill material over pipelineor removal of said material, opening of any
drainagedevice, restoration of any street or roadway to acondition sothat traffic may
safely and conveniently usethestreet or roadway, restoration of pedestrianwaystoa
condition wherethe pedestriansmay safely and conveniently use same. Rough clean-up
shall,ingeneral, be prosecuted nolater than 1 day after pipelaying and backfilling or no
farther behind pipelaying operationsthan 1000 feet; whichever timelimit isshortest
shall govern. Final clean-up consisting of pavement replacement, sidewal k replacement,
removal of rocks, hand raking with seeding, strawing, etc., of lawnsand neutral
grounds, adjusting grade of ground over pipeline, property repairs, and other items,
shall,ingeneral, be prosecuted no | ater than 2 weeks after pipe hasbeenlaid and
backfilled.

3.05 VACUUM TESTING OF MANHOLES
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A. The same method is applicableto all manholes.

B. All lifting holesand exterior jointsshall befilled and pointed with non-shrink grout for
concretemanhol esor sealed with compatiblesealant for other materials. Theexterior
of themanhole must be painted asthe vacuum is being applied to seal the pores of the
concrete.

C. Manholesareto betested immediately after assembly or construction and before
backfilling. No standing water shall beallowed inthe manhol eexcavation whichmay
affect the accuracy of the test.

D. All pipesand other openingsinto themanholeshall be suitably pluggedin suchamanner
as to prevent displacement of the plugswhilethevacuumispulled.

E. Installation and operati on of thevacuum equipment andindi cating devicesshall bein
accordancewith equipment specificationsandinstructionsprovided by the
manufacturer.

F. The test head may be placed in the cone section of the manhole.

G. A vacuum of 10.0inchesof mercury shall bedrawn. Thetimefor the vacuumto drop
to 9.0 inches of mercury shall be recorded.

H. Acceptancefor 4 foot diameter manholesshall be defined aswhenthetimeto drop to 9
inchesof mercury meetsor exceedsthefollowing:

MANHOLE DEPTH DIAMETER TIMETODROP1" HG
4'TO 10 4 75 Seconds
10' to 15' 4 90 Seconds
15'to 25' 4 105 Seconds

l. For manholes 5 feet in diameter, add an additional 15 seconds and for manholes 6 feet
indiameter, add an additional 30 secondsto thetimerequirementsfor four foot
diameter manholes.

J. If themanholefailstotest, necessary repairsshall be made and the vacuum test
repeated until the manhol e passes the test.
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K. If themanhol ejoint mastic or gasket i sdisplaced during thevacuumtest, themanhole
shall be disassembled and the seal replaced.

3.06 DEFLECTIONTESTING

A. Deflectiontesting of al flexible pipeshall berequired. Thetest shall be conducted after
the backfill hasbeenin place at least 24 hours.

B. No pipe shall exceed adeflection of 5%.
C. Thetest shall berunwith arigid ball or an engineer-approved 9-arm mandrel having a

diameter equal to 95% of theinside diameter of the pipe. Thetest must be performed
by manually pulling the test devicethrough theline.

END OF SECTION
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