WATER MAIN MATERIAL AND C(IST“TIN SPECIFICATIONS

WATER MAIN MATERIALS

1.

SCOPE

A. Furnishing and installing all water main pipe, valves, valve boxes,
-and fittings and related work and appurtenances to complete the work
shown or specified is a part of the contract unless specifically
excepted.

MATERIALS

"A.  Materials for wWater Mains shall comply with the following
' specifications:

(1) Plastic water mains shall be polyvinyl chloride plastic and
shall conform to Commercial Standard PS 22-70 and ASTM D0-2241.
Water main shall be rated for 200 psi @ 73 degrees Fahrenheit and
shall meet SOR 2| requirements. All water mains shall meet ASTM D-
1784 and PYC compounas and shall meet ASTM D2241,

Water main pipe shall have pusn-on-joints conforming to ASTM 03139.

PVC material shall be clean, virgin, *NSF* approved, Type 1, Grade
1. Each piece of pipe shall be stamped with NSF approvai, ASTM D-
2241, PS-70, Pressure Rating of Pipe and SOR 2| rating.

(2) Fittings for PVC pipe shall be mechanical joint cast ductile
iron fittings meeting all applicable requirements of ANSI A21.11
(AWWA C-111) specifications. A duck-tipped transition gasket shall
be used for all mechanical joints. All fittings shall have a
pressure rating of 250 psi.

(3) Gate Valves - shall be cast iron body, removable cast iron
bonnet, bronze seats, fully bronze-sounted, and of the double disc
parallel seat type, with non-rising stem. Valves, 4° through 12"
shall be designed for a working pressure of 200 psi on either side
of the gate and shall be tested to 350 psi. Valves shall conform to
AWWA Standard C-500 or to Federal Specification WwW-v-38b, Type 11,
Class I. Vvalves shall have mechanical joint ends. Gate valves
snall have a clear waterway equal to the full nominal diameter of
the valve and shall be opened by turning counter clockwise.

(4) Tapping Sleeves and Valves - Tapping sleeves shall be of the
mechanical Joint type having Targe and properly reinforced cross-
section to give maximum strength and shall be suitaple for use with
AWMA Specification pipe. All sleeves shall be designed and
constructed for a working pressure of 200 psi. Outlet flange shall
be class 125 standard. Tapping valves shall conform to the sazme
specifications as for gate valves except that they have a mechanical
joint for tapping sleeve. ‘

(3) Valve Boxes - snall be cast iron, complete with cover. Cast
iron Doxes snhall be of the extension type with screw-type
agjustment. The minimum thickness of metal snall be 3/16 inch. The
word “WATER® shall pe cast in the cover. Boxes shall be installed
over each outside gate valve unless otherwise shown on the drawings.

(8) Hyorants - snall have a break flange one-way hydrant. Hydrant
snalT pe furnished and installed complete with all necessary
fittings and connections to water mains in location as shown on
plans. The hydrant shall comply with the Specifications of the AWWA
C-302 and be furnished with a restrained gate valve, designed for
200 PSI working pressure.

Flushing hydrants shall have 3" mechanical joint inlet connection
and a pair of 2-1/2* nose connections with standard hose thread.
Flush hydrant shall be equal to Model A-24058 by Mueller.

PROVIDE -4 1/2” STEAMER CONNECTION.

Hydrant shall be of proper length for direct connection into the .

witer line mains through a horizontal branch connection pipe. The
hydrant branch from the water main to the base of the hydrants shall
not be less than 3* nominal diameter.

2g:rants shall be of the compression type and design for not less
n 150 psi working pressure and 300 PSI working pressure. The
hydrant shall be of such design that the valve will, if closed,
remain tightly closed {f the upper part of the barrel is broken off
or removed.

The operation nut shall be of pentagonal shape, non-corrosive metal
- and shall turn to the left to open. Hose caps shall be of cast iron

and secured to the barrel by a chain. Base connections shall be

adaptadble for the type of pipe to which they are being connected.

WATER MAIN TRENCHES:

1.

SCOPE

A. Excavation, sheeting and backfilling trenches for water main and
" appurtenant construction necessary to complete the work shown or
specified are part of the contract.

B. Perform all excavation of every description and of whatever
substance encountered, including clearing and grubbing, over the
water lines routes. Excavation for pipe lines shall pe by open cut
unless otherwise specified or approved by the Engineer.

AL IGNMENT
A. Water mains shall be laid and maintained to the required line and

grade with fittings, valves and hydrants at the required location;
spigots centered in the bells and all valve ana hyarant stems plumb.

TRENCHES TO BE DRY

A. Trencnes shall be completely aewatered prior to »ipe laying.
Discharge from trencn dewatering pumps shall oe conguctea to natural
arainage channels, arains or storm sewers.

TRENCH WIDTH AND DEPTH

A, Excavation shall be of sufficient depths and width to permit the
installation of the work to the lines, grades and aimensions called -

for on the drawings or as otherwise specified, except that the width
of the trench at the top of the pipe shall not exceed 18 inches.
The trench for pipeline shall be aug only so far in advance of the
pipe laying as the Engineer shal! permit.

B. Bell holes may be provided at each joint to permit the jointing to
be made properly. ‘ )

C. All pipe shall be laid to the depth specified on the plans or as
specified, but in no case shall it be laid to a depth so that not
less than (3'-67) three feet six inches of cover shall be provided over
pipe. Any variation from the specified cover shall be made only at
the order of the Engineer.

0. The trench shall be excavated to the depth required so as to provide

a uniform and continuous bearing and support for the pipe on solid
and undisturbed ground at every point between bell holes. Any part
of the bottom of the trench excavated below the specified grade
shall be corrected with approved material, thoroughly compacted as
directed by the Engineer.

€. The subgrade beneath the centerline of the pipe shall be generally
straight 1ine between pipe joints. -

F. If the trench is excavated below grade, the subgrade shall be made
by backfilling with an approved material in 3-inch uncompacted
layers. The layers shall be thoroughly tamped as directed by the
Engineer so as to provide a uniform and continuous bearing and
support for the pipe at every point between bell holes, except that
it will be permissible to disturd and otherwise damage the finisnhed
surface over a maximum length of 18 inches near the middle of each
length of pipe by the withdrawal of pipe slings or other l{fting
tackle. The finished subgrade shall be prepared accurately by means
of hand tools.
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G. when material in the trench bottom is too soft to provide sufficient
bearing to support the pipe, excavation shall be carried to a
minimum overdepth of 6 inches, and the overdepth then backfilled
with loose, gramular approved material and tRoroughly tamped. No
extra payment will be allowed for such overdepth excavation and/or
granular backfill, and compensation for these items shall be
included in the contract unit price for the water line.

H. Ouring excavation, material suitaole “or backfilling shall be piled
in an orgerly manner a sufficient aistance from :ne bdanks of the
trencn to avoig overloading and =0 prevent slides or cave-ins. All
excavateg materials not required or not suitaolie for backfill under
this contract snail be gisposea of in the areas off the project
site.

SHEZTING AND 3RACING

A. Open-cut trencnes shall De sheetea ang braced as required by any
governing state laws and municipal ordinances, and as may be
necessary to protect life, property or the work. When close
sheeting is required, it shall be so ariven as to prevent adjacent
soil from entering the trench either below or through sucnh sheeting.
Wnere sneeting and oracing are used, the trencn wiath shail be
increasea accordingly.

8. The Contractor will be held accountable and responsibie for the
sufficiency of all sheeting and bracing usea, ana for all damage to
persons or property resulting from the improper quality, strength,
placing, maintaining or removing of the same. This includes damage
to trees and other property in the area, as well as on private
grounas. In no case shall sheeting be removed until the trench
backfill nas reached within two feet of the top of the trench,
except that the lower course of sneeting may be removed from a
goudble sneeted trencn. in all cases, sheeting shall be driven anead
of excavation.

EXISTING UNDERGROUND STRUCTURES

A. Existing storm sewers, sanitary sewers, water mains, gas mains,

electiric aucts, telephone ducts, steam mains and other underground
structures and their house connec:ions have been shown on the plans
accoraing to the best available information. The exact location and
protection of tnese facilities and structures, their support and
maintenance in operation during construction, (in cooperation with
the proper authorities of the utility involved), is the express
responsipility of the Contractor in the performance of nis contract
and in the preparation of his bid.

B. where the water mains are to be constructed parallel to and close to
existing buried utilities, the exact Tocatioa of which is unknown,
an adjusted alignment will be made to least interfere with these
utilities.

C. The Contractor shall proceed with caution in the excavation and
preparation of the trench so that the exact location of underground
structures, both known and unknown, may be determined, and he shall
be held responsiblie for the repair of such structures when broken or
otherwise damaged.

0. whenever, in the opinion of the ingineer, it is necessary to explore
ana excavate to determine the location of undergroufid structures,
the Contractor shall make explorations and excavations for such
purpose. If the Contractor s required to perform additional work
in the making of such explorations and excavations, extra
compensation will pe allowed for such additiomal work as expressly
ana specifically authorized by the tngineer.

CARE OF EXISTING STRUCTURES AND PROPERTY

A. A1l poles, fences, or other pipes, wires, conduits, structures and
property along the route of the said water main shall be supported
and protected from injury by the Contractor, during the construction
and until the completion of said main and its appurtenances. ‘

8. Wherever pipes or conduits cross the trench, the Contractor shall
support said pipes and conduits without damage to them and without
interrupting their use during the progress of the work under this
contract. The manner of supporting such pipes, etc., shall be
subject to the approval of the Engineer, and/or the inspector for
the utility involved.

C. The Contractor ghall so conduct the work that no equipment,
material, or depris will be placed or allowed to fall upon private
property in the vicinity of the work unless he shall have first
ootained the Owner's written consent thereto and shall have shown
saig written consent to the Engineer.

D. All excavated material shall be piled in a manner that will not
endanger the work and that will avoid obstructing driveways.
Gutters shall be kept clear or other satisfactory provisions made
for arainage, and natural watercourses shall not be obstructed.

BARRICADES

A. To protect persons from injury and to avoid property damage,
adequate barricages, construction signs, torches, yellow flasners,
and guards as required shall bpe placed and maintained during the
progress of the construction work ana until it is safe for traffic
to use the highway. All material piles, equipment and pipe which
may serve as obstructions to traffic shall be enclosed by fences or
barricades and shall be protected by proper lights when visibility
is poor. The rules and regulations of the local authorities
respecting safety provisions shall be observed.

8. The Contractor shall place sufficient yellow lights on or near the
work, and keep them burning from twilight in the evening until
sunrise and will be held responsibie for any damages that any part
or the Owner may sustain in consequence of neglecting the necessary
precuation in prosecuting this work.

ROCK EXCAVATION

A.  Contractor shall include rock excavation wnere rock is encountered
in the line of the water main as shown on the arawings and as
actually encountered in the progress of the work.

8. Rock excavation shall be made six (6) incnes below the outside

surf?ce of the pipe and a bedding of sand snall de provided as shown
on plans.

C. ENGINEER AND OWNER EXPRESSLY PROMIBIT the blasting &f rock on the
work unger this contract.

REMOVAL OF MATERIALS

A. As trenches are backfilled, the Contractor snall remove all surplus
material ana regrade and leave free, clean and in good order all
roaaways affected Dy the construction of the work. During the
progress of, and until the expiration of the guarantee period, he
shall maintain in good and safe condition the surface over the
trenches, and promptly fill all depressions over and adjacent to
trenches caused by settlement of backfilling.

BACKFILLING

A. Backfill material shall be subject to the approval of the Engineer
and shall pe free of sticks, wood scrap, frozen material, sod, and
other deleterious material. Rocks with maximum dimension smaller
than 12 inches may be used in trench backfill above an elevation 12
inches above the top of the pipe, except that the top four (4)
incnes of the backfill shall contain no stone or object larger than
l-incn in maximum dimension. Unless otherwise shown, specified, or
ordered, all backfill shall be the material excavated from the
trencn.

MATER MAIN CONSTRUCTION:
1. SCOPE

A. Installation of water main pipe, valves, fittings, hydrants,
connections to mains, and all related items necessary to complete .

the work shown or specified are part of the contract.

2. PIPE LAYING

A. Proper implements, tools and facilities shall be provided and used
by the Contractor for the safe and convenient prosecution of the
work. All pipe fittings, vaives and hydrants shall be carefully
lowered into the trench piece by piece by means of suitable tools or
equipment, in such a wmanner as to prevent damage 0 water main

Under no

circumstances shall water main materials be dropped or dumped into

materials and protective coatings and linings.

the trench,

3. tvery precaution sna'’ De taken 3 drevent ‘oreign material from
entering tne pipe wniie 't is de'ng piaced in the line. (f the pipe
laying crew cannot put ne pipe ‘nto the trench and in place without
getting eartn into it, the Engineer may require that before lowering
the pipe into the :rencn, a neavy, tigntly woven canvas bag of
suitaole size shall pe placed over each end and left there until the
connection is 0 De mage to :ne ada:acent pipe. [Quring laying
operations, no georis, tools, ¢ othing, or other material shall be

placea in tne pipe.

C. The pipe ana fitting snall be ‘nspected for cefec%s and while
suspended aoove grade be rung 1n case of metai pipe with a lignt

hammer to getec: cracks.

0. A1l lumps, blisters, and excess coal tar or other protective coating
.shall be removed from the bell and spigot end of each fitting and
the outside of the spigot and the inside of the bell shall be wire
brushed and wiped clean and dry free from o1l and grease before the

fitting is laid.

E. After placing a length of pipe in the trench, the spigot end shall

be centered in the bell and the pipe forced home and brougnt
The pipe snall be secureg in place with
approved backfill material tampea under it except at the bells.
Pipe and fittings whicnh do not allow a sufficient and uniform space
for joints shall be removed and repiaced with pipe and fittings or
proper dimensions to insure such uniform space. Precautions snall

correct line ang grade.

be taken to prevent dirt from entering the joint space.

F. In event of rock ’excavation. the bottom of the trencn shall be
Towered so that the bottom of the trencnh is six (6) incnes below the

outside surface of the pipe. The space between the rock and
pipe shall pe filled with sand or granular material.

6. At times wnen pipe laying is not in progress, the open ends of pipe
shall be closed by a water-tignt plug or other means approved by the

Engineer.

H. The bottom of the trench shall be shaped to give substantially
uniform circumferential support to the lower fourth of each pipe.
Pipe laying shall proceed upgrade with the spigot ends of bell and

spigot pipe pointing in the direction of the flow.

I. Deflection from a straight line or grade, as required by horizontal
or vertical alignments or offsets shall be in accordance with the

manufacturer's specifications.

if the slignment requires deflections in excess of the allowable
deflection per joint, special pends or a sufficient number of
shorter lengths of pipe shall be furnished to provide angular
deflections within the limit set forth, as approved by the Engineer..

J. All pipe snail be laid and maintained %o :the required lines ang
graces as indicated cn the drawings or as girected Dy the Engineer.
Fittings, valves, and fire nyarants shail pe installed at tne

locations shown of the drawings.

K. Concrete <thrust Dlocks shall be prov :ed at vertical and horizonta!l
geflection points, tees, and crosses as shown on tnhe arawings, or as

girecteqa by the tngineer. :

L. «here indicated on the arawings, new water iines constructec across

existing or proposed roagwdys shall be bored ana casea
canformance with the getails snown on tne arawings.

M. No pipe shall be laid in water or when the trench or weather
congitions are unsuitaple for proper installation as deemea Dy the

Engineer.

CONNECTIONS TO EXISTING MAINS

1. Tapping valves ana sleeves for making we: connections snall be of the
type suitaple for installation unger pressure, wnere shown on the
grawings. :

2. In order to avoid interference with the existing mains and in order to

allow ample time for the making of any necessary changes in the
connection details from that shown, the Contractor snall locate the
existing mains both vertically and horizontally and verify their exac:

size in advance of the time of making conneczions.

3. The connection work includes all necessary cutting and fitting of the
existing mains to measurement for installation of the new pipe, fittings,
wyes, sleeves, tees, crosses, plugs, bends and reducers as required to

make a complete connection.

HYDROSTATIC TEST:

1. A leakage test must be successfully performed on the new waterline in

accordance with tne following provisions:

A.  Said test shall include all water lines in this contract as shown on
drawings. The Contractor shall make arrangements with the Engineer
for scneduling the test after the piping has been accepted as deing
ready for testing. All concrete thrust blocks shall have been in

place for a period of at least ten (10) gays prior to test.

test shall be performed on the day mutually agreed upon in the

presence of the Engineer.

8. a4ater for testing may de optaned ‘rom the Jwner. The lontractor
snall furnisn all necessary equipment, piping, pumos, fittings,

gauges, and operating personnei 0 properly conduct the test.

system shall be tested in conformance witn Section 13 of AWWA
Specification C600 at static pressure of one nunared fifty (150)
pounds per square incn over a per'oa of not ‘ess than eignt (8)

consecutive nours. The system wiil not be acceptaple until
leaks have been repaired to the satisfaction of :ne tngineer.

STERILIZATION OF MAINS:

1. Upon completion of the work, or any usapie portion nereof, and prior to
placing the system or part thereof in operation, all new mains, valves,
etc., snall be thorougnly flusned ana sterilized, using a chlorine-gas
aixture or a hypocnlorite ana water mixture applied in amounts sufficient

to produce a dosage of 50 ppm.
. 7

Sterilization of sWater Lines. Sterilization sna!' De accomplishea as

gescriped bDelow Or Dy the System prescribed by the American water dorxs
Associfation Standard C601-31, as determined by the Engineer. The
chlorinating material shall be introduced into the water lines and
distribution systems in a manner approved by the Engineer. After a
contact period of not less than 24 hours, the system shall be flusned
with clean water until the residual chlorine content is not greater than
1.0 part per million. All valves in lines being sterilized snali be
opened and closea several times during the contact period.

Contractor shall furnisn the Engineer two (2) copies of approved
bacteriological sample report. Samples shall consist of two sets of
consecutive samples taken 24 hours between samples.

RESTORATION OF PROPERTY:

1.

2. Furnisn and place top soil, fertilizer, and seed on all existing grass
plots damagea auring construction.

3. The area to be seeded snall be made smooth and uniform and shall conform
with the finished grade.

4. The seed bed, if not loose, shall be loosened to a depth of from i to 2
incnes below finisned grade.

L

5. Seeas and fertilizers can be sown with standard agricultural dariils,
Grass seeds may be sown broaacast or with a special seeder attachment on
agricultural drills, but snhall not be coverea with more than 1/2-incn of
soil, wnether drilled or raked in. iIf not covered by the drill, all
uncovered seed shall, immediately after sowing, be slightly raked or
narrowed to cover the seed. No seed shall be broadcast during nign wind.

3. Seeding snall not De done dDetween Novemper . ang Fedruary ‘I, NOr de‘ween
sune ' ana August ‘3. During other periogs, the time of sowing snail pe
getermined dy the Ingineer wnose decisions wii: De dased on the moisture
content of the 501l ana weather conaitions.

T Fertilizer witn a 12-72-12 analysis snail be appiiea ‘n the amount of
Twenty poungs per thousand square feet.

3. Grass seed snai’ be sown at the rate of not less than three pouncs per
tnousang square feet and shall De the following analysis:

35 parts Kentucky B3lue Grass
30 parts Perennial Rye
30 parts Kentucky 31 fescue
S parts .nert Matter

3 The Contrac:tor shall apply acequate muiching material following seeding
ang fertilizing. ‘

10. The Contractor shall keep seeded and fertilized areas adequately watered
until germination of all seed is completed and uniform grass cover is
accomplisned.
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wWhere the work to De constructed is off the right-of-way of DEARBORN
OOUNTY ana on a private easement, the Contractor, upon the completion
of the work snall remove all excess earth, debr:s, etc., and snall
restore such property to the condition wnich existed prior to
commencement of the work insofar as such restoration is possible.
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