SECTION 02713

WATER LINES

PART 1- GENERAL

1.01 RELATED WORK

A.

Section 02221 - Trenching, Backfilling, and Compacting

1.02 QUALITY ASSURANCE

A. Install, test, and disinfect water linesin accordancewith regul ationsissued by the
Tennessee Department of Environment and Conservation, Division of Water Supply.

B. The HALLSDALE-POWELL UTILITY DISTRICT insistsupon approving the
manufacturer of all materialsand all materialsshall bemadein the United Statesunless
otherwise approved by the HALL SDALE-POWELL UTILITY DISTRICT.

1.03 REFERENCES

A. ASTM D2241 - Poly (Vinyl Chloride) (PVC) Plastic Pipe (SDR-PR).

B. AWWA C104 - Cement-Mortar Lining for Cast-1ron and Ductile Iron Pipe and
Fittingsfor water.

C. AWWA C110 - Gray-Iron and Ductile-1ron Fittings, 3in. through 48 inch for water
and other liquids.

D. AWWA C111 - Rubber Gasket Jointsfor Cast-1ron and Ductile-1ron Pressure Pipe
Fittings.

E. AWWA C150 - Thickness Design of Ductile-1ron Pipe.

F. AWWA C151 - Ductile-Iron Pipe Centrifugally Cast, in Metal Molds or Sand-Lined
Molds, for water or other liquids.

G. AWWA C702 - Cold-water Meters - Compound Type.

H. ASTM B88 - Seamless Copper Water Tube.
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l. AWWA C900 - Poly(Vinyl Chloride)(PV C) PressurePipefor water (ANSI/AWWA
C900).

1.04 SUBMITTALS
A. Make submittal s as specified in Section 01340.
B. Submit product datafor valves, pipe, hydrants, serviceassemblies, andfittings.

C. Submit certification signed by manufacturer and Contractor that pipeand fittingsmeet
specificationrequirements.

D. Submit disinfection test results certified by a state-approved laboratory.
1.05PRODUCT DELIVER, STORAGE,AND HANDLING
A. Store PV C pipe under cover to protect fromultraviol et light.

B. Immediately prior to lowering pipe or fittingsinto thetrench, clean interior of dirt and
foreign material, and swab jointswith asol ution of approved bactericide.

C. Carefully examineeach pipeandfitting for cracksand other defectswhil e suspended
abovethetrenchimmediately beforeinstallation.

1.06 JOB CONDITIONS

A. Whenever pipelayingisnot actively inprogress, openendsof al installed pipeand
fittings shall be fitted with awater-tight plug secured to close the opening.

B. Pipe SEPARATION requirementsfrom sanitary sewers. Thenew water mainwill be
located sothat the proper horizontal and vertical separationfromtheexistingand any
proposed stormand sanitary sewers. If therequired separationscan not bemaintained,
thesanitary sewer shall be constructed (or removed and replaced) withmaterials and
jointsthat areequivalent to water mainsstandardsof construction. Thissection of
sanitary sewer shall bepressuretestedto assurewater tightnessprior to backfilling. The
following minimum separation requirementsshall bemet:

1 Where thewater mainisto beinstalled parallelsasewer line. Water mainsshall
belaid at |east 10 feet horizontally from any sewer or sewer manhole. The
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horizontal distanceshall bemeasured from edgeto edge. Intheeventfield
conditionsreveal that a horizontal separation of 10 feet cannot be obtained, the
water main shall belaidinaseparatetrench or on an undisturbed earth shelf
located on one side of the sewer so that the bottom of thewater mainisat least
18 inches above the top of the sewer pipe.

Whenever thewater main crossesastorm sewer, sanitary sewer mainor
sanitary sewer lateral, aminimum vertical distanceof 18 inchesshall be
provided between the bottom of the water main and the top of the sewer pipe.
If the water main can not pass over the sewer and maintain the 18 inches of
separation, the sewer shall beconstructed to water main standardsasdescribed
above. If thewater main crosses below asewer pipe, thewater and sanitary
main shall have: 1) avertical separation of 18 inchesbetween the bottom of the
sewer and thetop of thewater main, 2) that afull length of water pipe must be
installed so both jointswill beequidistant and asfar as possiblefrom the sewer
line, 3) the sanitary sewer shall be constructed to water main standards as
described abovewith thesewer pipebeing structural supported to prevent
excessive deflection and the pipes coming in contact.

PART 2 - PRODUCTS

2.01 PIPEAND FITTINGS

A.

PVC Pipe: ASTM D2241, SDR 21 (4"-12"), Class 200; and SDR 17 (2") Class 250
with elastomeric gasketedjoints, 20foot layinglength. Integral thickened bell at annular
recessdesigned, sized and shaped so that gasket islocked in place against
displacement. TheDistrict will insist on approving the manufacturer onall pipe and

PV C Pipe: AWWA C900, Class 200, DR14, and Ultra-Blue ASTM F1483, Class
200withelastomeric gasketedjoints, 20foot layinglength. Integral thickened bell at
annular recessdesigned, sized and shaped so that the gasket islocked in place against
displacement.

Ductilelron and Fitting:

Pipe: AWWA C151, Pressure Class 250, unless otherwise noted.

Fittings: Ductilelron, AWWA C110, Pressure Rating 250 psi, madein the
United Stateswith no slots. Ductileironfitting shall be used for all kinds of
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pipe.

3. Joints: AWWA C111, mechanical joint with ductileiron glandsor push-on
joint with plain gaskets of neopreneor viton.

4, Lining: Cement mortar, AWWA C104, for pipeand fittings.
5. All water pipeover 12" in diameter shall be ductileiron.

All pipe, fittings, andjointing compound shall be NSF approved and shall be
appropriately marked or |abeled.

Curvatureor deflection shall not exceed that shown onthestandard detail in Standard
Drawings.

2.02 GATEVALVESAND BOX (3'-12")

A.

Gatevalvesshall beironbody, bronzetrim, resilient wedge design, non-rising stem,
turning counterclockwiseto open. Valvesshall meet therequirementsof AWWA
C509. Vavesshall befurnished with astandard operating nut. Valves shall operate
smoothly through theentirelift. Internal and external iron surfacesof thevalveshall be
coated with fusion bonded epoxy meeting therequirementsof AWWA C550. Valves
shall beby Mueller or M&H

Valvesboxes shall be standard design cast-iron with cover Mueller No. H-10360.
Boxesshall haveaninside diameter of not lessthan 5 1/4 inches. Boxesshall be2
piececoal tar coated, screw and adj ustabl etype, consisting of acover marked
WATER, and upper tel escoping section, and alower section. Where necessary to
provideextradepth providecast iron extension piecesasrequired.

2.03TAPPINGVALVEAND SLEEVE

A.

B.

Valveshall meet the applicablerequirementsspecifiedin Article2.02.

Tapping sleevesshall consist of amechanical joint tapping eeveand avalvewith a
mechanical joint outlet — Smith-Blair or approved equal.

2.04BUTTERFLY VALVES(WITHUNDERGROUND OPERATOR)- 12" or Larger With
Prior Approva
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All butterfly valves shall be of the rubber-seated tight-closing type. They shall meet or
exceed performancerequirementsfor water application of Specification C504. All
vavesshall beMueller Lineseal |11 butterfly valves.

Both valve ends shall be mechanical-joint per AWWA Specification C111.
Accessories(Bolts, glandsand gaskets) shall besupplied by thevalvemanufacturer.

All valvesmust usefull AWWA C504 Class 150B valve shaft diameter and Full Class
150B underground-service-operator torque rating throughout entiretravel.

Valve body shall be high-strength cast iron ASTM A126 Class B with 18-8 Type 304
stainless steel body seat. Valve vane shall be high-strength castiron ASTM A48 Class
40, having rubber seat mechanically secured with anintegral 18-8 stainless steel clamp
ring and 18- 8 stainless steel nylonlocked screws. Rubber seat shall beafull-circle 360
degree seat not penetrated by the valve shaft.

Valveshaft shall beonepiece, extending full sizethroughtheentirevalveand operator.
Valve shaft shall have 304 stainlesssteel journalsrotating in reinforced teflon bearings.
Vave shall have permanently-set two-way thrust bearing. Packing shall be"triple-sea"
rubber designed for permanent duty in underground service.

Valve operator shall be of thetraveling-nut type, sealed, gasketed, and lubricated for
underground service. It shall be capableof withstanding an overloadinput torque of
450 ft. Ibs. at full-open or closed position without damageto thevalveor valve
operator. It shall be designed to resist submergence in water to twenty feet (25" head
pressure.

205 BUTTERFLY VALVEBOXES

A.

Valveboxesshall bereinforced concrete similar to thetype specified by the Nashville
Water and Sewer Department. Outsidedimensionsshall be 19-1/4" x 17". Valve
boxes shall beinstalled with thelength of the box perpendicular to thewater lines.
Inside dimensions shall be 13-1/4" x 11". Height of the box shall vary from 12" to 18".
Eachvalvebox shall be supported by four (4) concretefooting blocks, each having
dimensionsof 12" x 12" x 1-1/2" thick.

Valvebox frameand coversshall be Cast Iron No. 8006 as manufactured by John
Bouchard & Sons Co. or approved equal.

2.06 THRUST BLOCKS
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Concretefor thrust blocks (Type B) shall meet therequirements of Section 03300.
Concretefor thrust blocksshall bemechani cally mixed unlessspecificapproval is
obtained from the HPUD.

Thrust blocking shall be provided at all bends of 11-1/4 degrees or greater, and at all
tees, wyes, plugs, and dead end valves. Blocking shall be poured against undisturbed
earth, beaminimum of 12 inchesthick, and constructed so that the pipeandfitting
jointswill beaccessiblefor repairs. If adequate support agai nst undisturbed ground
cannot be obtained, metal harness anchorages consisting of joint clampsor tierod and
clampsystemsshall beinstalled to providethenecessary thrust resistance. See
Standard Drawingsfor recommended thrust block sizes. Actual blocks may change
depending on the quality of the soil condition

2.07FIREHYDRANT

A.

Firehydrantswherethe system can provide greater than 500 gpm @ 20 psi shall be
designed for 150 PSI working pressure. Valveopening shall be4-1/2 inches. Hydrant
shall be equipped with two 2-1/2 inch nozzles, with National Standard threads.

Hydrant shall be of the break-flangetype. Hydrant shall befurnished with auxiliary gate
valve and box.

Firehydrantswherethe system cannot providegreater than 500 gpm and greater than
20 psi shall bethe same asin A above except for a3" inlet connection utilizing a3" foot
valuetoa?2 1/8" flush type hydrant with only one 2 1/2 inch nozzle.

Hydrants shall be by Mueller or M& H equivalent to KUB standard hydrantsand shall
be an open right type.

2.08 TRACER WIRE

A. A No. 12 AWG (insulated) copper wireshall beinstalled over al water mains. A 2
inchwidemetallicfoil sandwiched between 2 layersof plastic, bluecolor labeled
“Caution - Water Line Below” shall belaid in thetrench onefoot abovethetop of the
pipe.
2.09 CASING PIPE
A. For major roadway and all railroad crossings, water pipeshall beinstalledinacasing
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pipe. Casing pipeshall beblack steel pipewith minimumwall thicknessasshownin
Section 02235.

2.10 AIRRELEASE ASSEMBLIES

A. Furnishiin 2" nominal diameter for 8" mainsand smaller andin 3" nominal diameter for
10"-24" mains.

B. Air release assemblies shall consist of:
1 Double strap, stainless steel service clamp with neoprene gasket.
2. Galvanized steel pipe of the nominal diameter required by themain size.
3. Red Brass Corporation stop.
4, Globe or gate valve.

5. 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. Castironbody, stainlessfor usein mainshaving aworking pressure of 200 psi.
D. Install in apre-cast concrete pipe, or vault 30" deep with an 20" long cast iron frame
and cover.

E. Place crushed stonefrom 6" below the globe valveto 12" below the bottom of the
main.

2.11 BLOW-OFFHYDRANTS

A. Blow-off hydrants shall be post type with one 2-1/2" threaded brass nozzle by Mueller,
or equal.

B. Blow-off Hydrants:
1. Supply amainlinevalve and areducer beforeinstalling a2’ minimum length of
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2" pipefor a4" main or larger main.

2. Sodesignedthat, whenitisinstalled, no excavationisrequiredtoremovethe
main.

3. Cast markings shall include the manufacturer’ sname, size of the main valve,
year of manufacturer, and thedirection of opening.

2.12 BLOW-OFF ASSEMBLY

A.

Blow-off assembliesshall includeamain linevalvefittings, and pipeasshown onthe
detail in Standard Drawings, or an equal installation as approved by the
HALLSDALE-POWELL UTILITY DISTRICT. No brassbodieswill be
alowed, irononly.

2.13CONCRETE ENCASEMENT

A.

Concreteencasement shall beinstalled whereindicated onthedrawings. Concreteand
reinforcing steel shall be as specified in the cast-in-place concrete section. All pipe
which

isto be encased shall be suitably supported and blocked in proper position and

shall be anchored against flotation.

PART 3-EXECUTION

3.01INSTALLATION

A.

B.

Trenching and backfilling shall meet therequirementsof Section 02221.

During pipeinstallation Contractor shall take every precautionto prevent foreign
material fromenteringthepipe. If thepipelaying crew cannotinstall thepipeor fittings
without foreignmaterial init, the Contractor shall placeaheavy, tightly woven canvas
bag over each end before lowering it into the trench.

Jointing procedures, including cleaning of endsof pipe, shall beinaccordancewiththe
manufacturer'srecommendations. Pipeshall belaidwiththebellspointinginthe
direction of laying.

Any pipejoint laid on afinal slope of greater than or equal to 20 percent will usean
additional restrained joint fitting.
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Field cutting of pipeshall bedoneaccording tothemanufacturer'srecommendations.
Cut end shall be smooth and at right anglesto the axis of the pipe. Field cutsshall be
filed or trimmed to resembl ethe spigot end of the pipeasmanufactured. Depth marks
shall be placed on the pipeto assure pipeisinserted to thefull depthwhenjointis
made.

Thrust blocking shall be provided at all bends of 11-1/4 or greater and tees and valves.
Blocking shall be poured against undisturbed earth, beaminimum of 12inchesthick,
and constructed so that the pipeand fitting jointswill be accessiblefor repairs.

Metallic wire shall beinstalled in the trench above the pipe. Inall casesinstall ablue
marking tape +/- 2" width onefoot above pipeinthetrench asbackfilling occurs.

Valveboxesshall beset accurately to thegrade of the street or finished ground surface.

Minimum cover of 36 inchesshall be provided over thetop of pipe, except that 48
inches shall be provided under streetsand driveways.

Connectionsto existing linesand connection of servicelinesshall becoordinated with
the HALLSDALE-POWELL UTILITY DISTRICT.

All intersectionswill bebuilt with ductileiron piperegardlessof linematerial being used
(i.e.dl hydrants, short nipplesbetweenvalves, fittings, hydrants, etc. shall/will beductile
ironpipe. All intersectionswill berodded together or employ arestrained-joint gland,
but not aretainer gland, and will be so constructed to allow placement asaunit.
Concretethrust blocking may berequired but doesnot replacerestrained joint
construction.

3.02 CLEAN-UPPROCEDURESAND REQUIREMENTS

A.

The Contractor shall not, without the permission of theHAL 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 excavation iscompleted and whenin areas of existing
development, the Contractor must at once begintheremoval of all surplusdirt except
that actually necessary to providefor thesettlement of thefilling unlessotherwise
provided inthespecial specifications. Heshall alsoremoveall the pipe and other
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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

the abovework, the repairing and complete restoration 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 in tidy 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
excess backfill 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 where the pedestrians may 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 800 feet; whichever timelimit is shortest 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, adj usting gradeof ground over pipeline, property repairs, and other items,
shall, in general, be prosecuted no later than 2 weeks after pipe hasbeenlaid and
backfilled.

3.03FIELD TESTS

A.

All newly laid water linesshall betested beforebeing placedin service. Trenchesmay
be backfilled asthe pipeislaid, or where practicable and at the option of the
Contractor, trenchesor bell holesmay beleft openfor visual inspectionduring

tests. Prior to making tests, all air shall be expelled from the pipe. Contractor
shall install taps at high points of thelinefor purpose of expelling air if necessary.

B.

Pressure Test: A two-hour test shall be madein accordance with AWWA C600-|atest
revision onthepipelinebetweenvalvesor temporary plugsat atest pressureof at least
200 psi, for at least two hours minimum except that the pressure rating of the pipe shall
not beexceeded. Any opentrench or bell holesover dry jointsmay be backfilled
followingthistest. Wheretrencheshavebeen backfilled prior to making thetests, any
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leaks evident at the surface shall be uncovered. All leaking joints disclosed by thistest
shall beremadeandretested. All pipe, fittings, valves, and other materialsfound
defectiveunder thistest shall beremoved and replaced at the Contractor'sexpense.

Leakage Test: A leakagetest shall be made on the water line concurrently with the
pressuretest between valvesor temporary plugsat aconstant test pressureof 200
poundsper squareinch. Thetest shall beruninaccordancewith AWWA C600 except
asmodified below. Leakagein thetest system shall be measured through ameter or
approved measuring device. Theallowableleakage shall benot greater than 5 psi or
0.50 gallons per hour per 5,000 feet of pipefor aminimum of two hoursof testing
period. Should testsdiscloseleakage greater than the allowable amounts, the
Contractor, at hisexpense, shall locateand repair defectivejointsuntil theleakageis
within the specified allowance.

3.04 DISINFECTING WATERLINES

A.

Disinfecting of thecompleted linesshall bedonein accordancewith AWWA C651-
latest revision andinamanner approved by the Tennessee Department of Environment
and Conservation, Division of Water Supply. All new water distribution piping,
including repaired portionsof or extensionsto existing systems, shall bethoroughly
disinfected before being placed in service, by theuse

of chlorineor chlorinecompoundsin such amountsasto produceaconcentration

of at least 25 ppm at the end of 24 hours and followed by through flushing. At

least two consecutive samples, obtained 24-hours apart, must be certified
bacteriologically satisfactory by astate-approved |aboratory beforethe system can be
placed in service.

Prior to chlorination, themain shall beflushed asthoroughly as possiblewiththewater
pressure and outletsavailable. Flushing shall be doneafter the pressuretest

aremade. After flushing, all valvesshall be carefully inspected to seethat theentire
operating mechanismisingood condition.

Following disinfection, all treated water shall bethoroughly flushed from the newly laid
pipelineat itsextremitiesuntil thereplacement water throughout its

length shall, upontest, be proved comparabletothequality of water servedthepublic
from the existing water supply system and approved by the Tennessee Department of
Environment and Conservation, Division of Water Supply.

Thisquality of water delivered by the new main should

continuefor aperiod of at least two full daysasdemonstrated by |aboratory
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examination of samplestaken from atap located and installed in such away asto
prevent outside contamination. Samplesshall not betakenfroman unsterilized hoseor
from afire hydrant.

D. Shouldtheinitial treatment fail to result inthe condition specifiedinthe preceding
paragraph, the sterilizing procedure shall berepeated until suchresultsare obtained.
TheContractor isresponsi blefor obtai ning theapproval of the Tennessee Department
of Environment and Conservation, Division of Water Supply for thework performed
under this contract.

END OF SECTION
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