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INTRODUCTION

These Technical Specifications will govern all work performed in the Pennichuck Water
Works, Pennichuck East Utility and Pittsfield Aqueduct distribution systems.

The specifications contained herein and inspection fees charged by Pennichuck Water
Works are in accordance with Pennichuck Water Work’s tariff as provided by the New
Hampshire Public Utilities Commission.

Pennichuck Water Works technical specifications do not supplant the contractor’s
obligation to comply with the Department of Labor, and Occupational Safety and Health
Administration regulations. Construction site safety is the contractor’s responsibility.

All references to AWWA, ANSI or other standards are to the most current version.
Questions regarding Pennichuck Water Works, Pennichuck East Utility or Pittsfield

Aqueduct specifications should be directed to the Pennichuck Water Works field
inspector.

CONTACT DIG SAFE 72 HOURS
PRIOR TO CONSTRUCTION



GENERAL OWNER RESPONSIBILITIES

SCOPE

The party (Owner) or agent of the party proposing to perform construction in the
Pennichuck Distribution Systems and who executes the appropriate paperwork with
Pennichuck Water Works, Inc. to allow the same, shall furnish all water pipe, hydrant,
assemblies, valves and valve boxes, fittings, couplings, sand backfill, concrete thrust
blocking, labor, tools, and equipment necessary to lay and join all pipe in accordance
with the specifications herein. All construction shall conform to the design provided by
the Pennichuck Water Works Engineering Services Department. All contracts, deposits,
applications, and easements will be finalized before the Pennichuck Water Works
Engineering Services Department will design the water system and schedule inspection.
Prior to job start, all main and service materials and area of land to be developed will be
subject to inspection by a Pennichuck Water Works Engineering Services Department
Inspector. All work related to services and inspections provided by Pennichuck Water
Works will be subject to fees and will be the responsibility of the Owner. The Owner is
responsible for obtaining and using the most recent technical specification. The most
recent version is available on www.pennichuck.com in the engineering section.

Pennichuck Water Works Engineering Services Department shall be notified one
week prior to the start of the project to schedule inspection.




NOTES REGARDING MATERIALS

All materials are subject to the Pennichuck Water Works field inspector’s approval.

When the quality of any material is questioned, it will be the Owner’s responsibility to
prove to the field inspector’s satisfaction that the materials in question comply with the
Pennichuck Water Works requirements.

Materials that in the field inspector’'s opinion, are damaged, mishandled, or defective
shall be removed from the job site.

Materials which have been rejected by the Pennichuck Water Works field inspector shall
be immediately removed from the construction site.



SECTION 1

Water Main Materials and Installation

A. General

B. Product Specifications

C. Product Delivery, Storage and Handling

D. Product Installation

E. Product Testing

General -

1. Materials of construction - All water mains 6” and over in diameter shall be constructed
with Ductile Iron water main meeting or exceeding the product specifications below. 4"
diameter water mains shall be constructed with either C900 PVC or Ductile Iron that
meets or exceeds the product specifications below.

2. Materials sizing - All water mains shall be sized by the Engineering Services group of
Pennichuck Water Works.

3. Utility Separation - All water mains and appurtenances shall be separated from other
utilities and septic fields in accordance with the New Hampshire Code of Administrative
Rules Env-WS 1000 and Env-Ws 376 . Furthermore, the separation shall be in
accordance with Detail A-1 in the Standard Details.

4. In the absence of a recognized and/or approved industry standard for such hardware,

Pennichuck’s field inspectors will be the final judge as to the acceptability of
miscellaneous hardware used in the installation of water mains.

Product Specifications -

1.

Ductile Iron Water Main

a. Ductile iron water main shall conform to AWWA Standard C151 and be double
cement lined and sealed coated to meet AWWA Standard C104 Joints shall be
push on and shall conform to AWWA C111.

b. Interior seal coat shall be at least 2 mils thick and shall conform to AWWA C104.

C. Exterior of pipe shall be petroleum asphaltic coated with a minimum of 4 mils dry
film thickness.

d. Class 52 wall thickness, 4” diameter
through 10" diameter inclusive.

e. Class 51 wall thickness, 12" & 16"
diameter.

f. Class 50 wall thickness, 20” diameter
and larger.

g. Nominal laying length shall average no



less than 18 ft. per pipe.



PVC PIPE

a. Small diameter (4”) PVC shall conform to AWWA Standard C900.

b. Pipe shall meet or exceed DR-18-150
psi working pressure standards.

C. Pipe shall be of the push on type with
rubber gaskets.

d. Pipe shall be 20’ 0” nominal length.

Ductile Iron Mechanical Joint Fittings

a. All mechanical joint ductile iron fittings 3" through 24” shall be compact ductile
iron class 350 in accordance with AWWA/ANSI C153/A-21.53 and shall be
cement lined in accordance with AWWA/ANSI C104/A-21.40 or be fusion bonded
meeting or exceeding ANSI/AWWA C116/A21.16 standards.

b. Interior seal coated with a minimum of 4 mils dry film thickness (dft) in
accordance with AWWA C104. Exterior petroleum asphaltic coated with a
minimum of 4 mils dft.

C. Mechanical joint nuts and bolts shall be Cor-Ten unless otherwise specified.

d. All fittings shall be supplied with “Megalug accessories” unless otherwise
specified.

e. Pennichuck Water Works prohibits the use of cast iron fittings.

f. PWW prohibits the use of fittings not manufactured in the U.S.A.

Mechanical Joint Resilient Wedge Gate Valves
a. Acceptable valves are:

i. American Flow Control Model 2500 resilient wedge valve
ii. Mueller A-2360 resilient wedge

gate valve
iii. U.S. Pipe Metroseal
iv. AVK series 2500 resilient wedge
valve
V. M&H series 4067 resilient wedge valve
Vi. Clow F-6100 resilient wedge valve

For 4” through 12” diameter sizes inclusive. The use of any valves other than
those mentioned above will require prior written approval from Pennichuck Water
Works.

b. All valve body and bonnet bolts shall
be high strength stainless steel.



The valve stem shall be non-rising stem. The operating nut shall be 2" square.
(See page 29 for a list of valve opening direction by City/Town)

Supply with M.J. accessories per paragraphs 3.c and 3.d above.
Valves shall have all internal and external surfaces shop coated with a high

performance, two-part, heat-curable, NSF 61 approved, thermosetting epoxy to a
minimum of

Mechanical Joint Butterfly Valves

a.

Acceptable valves as manufactured by:

i. M&H
. Mueller
iii. Pratt Groundhog

For 16” through 24" diameter sizes inclusive. The use of any valves other than
those mentioned above will require prior written approval from Pennichuck Water
Works.

All valve body and bonnet bolts shall

be high strength stainless steel.

The valve stem shall be and be non-rising. The operating nut shall be 2”
square. ( See page 29 for a list of valve opening directions by city or town.)

Supply with M.J. accessories per paragraphs 3.c and 3.d.
Valves shall have all internal and external surfaces shop coated with a high

performance, two-part, heat-curable, NSF 61 approved, thermosetting epoxy to a
minimum of 10 mils dft (dry film thickness).

Ductile Iron Couplings

a.

Acceptable coupling shall either be solid Mechanical joint style or straight and
transition type couplings and shall be constructed entirely of ductile iron.

Acceptable products are:

i. Romac 501 Coupling

. Smith Blair 441 Coupling
iii. Ford FC-1

M.J. couplings shall be provided with M.J. accessories per paragraphs 3.c and 3.d
above.



Mechanical Joint Tapping Sleeves

a.

Tapping sleeve shall be a mechanical joint, split sleeve with outlet flange
conforming to AWWA C110 Sect. 4.4 with drilling recessed for tapping valve.

The sleeve must be of ductile iron construction and include a 3" F.l.P. threaded
test plug in the body of the sleeve.

The side rubber gaskets shall be rectangular in cross-section and fit into grooved
channels in the casting. These gaskets shall extend the entire length of the
sleeve and shall not require cutting or trimming to match M.J. end gaskets.

Sleeves shall be furnished with standard accessories including: glands, gaskets,
and Cor-Ten T-bolts and nuts or equivalent. All flange bolts shall be 316
stainless steel.

Interior and exterior to be bituminous coated with a minimum 4 mils dry film
thickness.

Stainless Steel Tapping Sleeves (Wrap Around Style)

a.

Acceptable products are:

i Romac

ii. Ford

Tapping sleeves shall be manufactured of 304 stainless steel. The flange
connection to the valve shall be manufactured of ductile iron and shall be welded
to the stainless steel neck.

All nuts, bolts and washers shall be of

304 stainless steel

Provide a 3/4” test plug of 304 stainless steel in the body of the sleeve for
pressure testing before tapping the pipe.

Stainless steel tapping sleeves may not be used on transite pipe and cast
iron and may only be used on DI Pipe where the tap size is 1/2 or less of the
diameter of the pipe being tapped.

Tapping Valves

a.

Tapping valves shall meet the specifications for mechanical joint resilient seat
wedge valves except one end of the valve shall be equipped with a flange for
attaching to the tapping sleeve’s flange.

Tapping valves must be capable of

accepting a full size tapping cutter.
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10.

11.

12.

Valve Boxes

All Valve boxes shall be manufactured in the U.S.A.

Valve boxes shall be cast iron, two piece, sliding type with a top flange and a
minimum inside shaft diameter of 5.

The bottom section shall be 36” long, unless otherwise specified on the plans,
and provided with belled (buffalo) base in accordance with Detail A-9 in the
Standard Details.

The top section shall be 26” long and designed to slide over the base section in
accordance with Detail A-9 in the Standard Details.

The cover shall be a heavy 2" drop type, non-tilting cast/ductile iron unit that is

recessed in the box top to prevent plow breakage. The cover shall be provided
with two pick holes for easy removal and have the word “WATER?” clearly cast
into the cover.

All valve box components shall be coated with a bituminous coating in
accordance with AWWA C110.

Valve boxes for 2” valves shall be constructed in accordance with Detail A-12
in the Standard Details.

Grip Ring Pipe Retainers

a.

Use in conjunction with mechanical joint fittings where specified. Grip ring to be
manufactured by Romac Industries Inc.

Grip ring and special M.J. glands shall be manufactured of ductile iron
conforming to ASTM A536-80.

Special M.J. glands shall be painted yellow to differentiate them from standard
M.J. glands.

Megalug Retainers

a.

Use in conjunction with Mechanical
joint fittings where specified.

Install in place of standard M.J. gland.

Joint flexibility must be retained after
the joint is completed.

Megalugs to be manufactured of ductile iron conforming to ASTM A536-80.

Dimensions of Megalug must allow use with standard M.J. Bell and “T” head
bolts.

Megalug must restrain up to 250 psi of working pressure with a 2:1 safety factor.

Twist off nuts shall be used to insure proper actuation of the restraining lugs.

11



13.

14.

15.

Fire Hydrants

Acceptable products are as follows:

Mueller Super Centurian 200
Main Valve opening 41/2" in all PWW systems.
ii. U.S. Pipe Metropolitan 250(M

94) Main valve opening 51/4” in

all PWW systems.

All hydrants will be provided for 6’
depths of bury.

All hydrants shall be equipped with
working drain holes.

All hydrants shall be equipped with
breakaway flanges.

All hydrants shall be equipped with a pentagon operating-nut. (See section 5,
page 29 for hydrant opening direction.)

All hydrants shall be painted as follows

i. Primer - Benjamin Moore Rust
. Inhibitive Yellow.
il.
SN 65163 6526B
ii. Finish - Impervo Sun Yellow, SN
13312 51R20 1055

Gravel Aggregate for around Main

a.

Bank run gravel shall be a granular material, well graded from fine to coarse with
a maximum size of 6” and shall meet or exceed the NHDOT specifications for
Gravel Aggregate, item 304.20 of the NHDOT specification, obtained from
approved natural deposits and unprocessed except for the removal of
unacceptable material and stones larger than the maximum size permitted. It
shall not contain vegetation, masses or roots, or individual roots more than 18"
long or more than 1/2” in diameter. It shall be substantially free from loam and
other organic matter, clay, and other fine or harmful substances.

Sand

Aggregate for sand shall be sand of hard durable particles free from vegetable
matter, lumps or balls of clay and other deleterious substances. The gradation
shall meet the grading requirements of the following table:

Sieve Percent by Weight
Designation Passing Square Mesh Sieve
3/8 inch 85-100
No. 200 0-5

12



16. Common Borrow

a.

20

Inorganic natural soils and/or rock, not having more than 5% by weight passing
the No. 200 sieve.

Maximum stone size 6” and material
well graded throughout entire site
range.

Free from roots, leaves, and other

organic materials.

Free of ice or frost and no aggregations

of soil particles frozen.

Moisture content of borrow within plus or minus 4% optimum moisture content at
the borrow source.

C. Product Delivery, Storage and Handling-

1. All pipe shall be shipped with lifts separated by work separators such that pipe to pipe
contact is prevented during the transit and/or storage of the pipe.

2. Care shall be taken during the loading, trucking, unloading and handling of all pipe and
fittings so as not to damage the materials or surrounding area. Pipe and fittings shall not be
dropped directly from the truck to the ground. The Contractor is responsible for any pipe or
fittings damaged during delivery, handling or storage. All damaged materials will be removed
from the site immediately.

3. Pipe may not be strung along the line of work unless approved by a Pennichuck Water
Works Engineer or Inspector. Materials must be stored in such a manner that it does not
obstruct driveways, sidewalks, etc.

D. Product Installation-
1. Ductile Iron Water Main
a. Ductile iron water main shall be bedded and installed in accordance with

Detail A-2 in the Standard Details.

Thoroughly clean the groove and bell socket and insert the gasket, making sure that
it faces the proper direction and that it is correctly seated.

After cleaning dirt or foreign material from the plain end, apply lubricant supplied by
the pipe manufacturer in accordance with their recommendations. The lubricant is
supplied in sterile cans and every effort shall be made to keep it sterile.

Plain end must be beveled; square or sharp edges may damage or dislodge the
gasket and cause a leak. The plain end of field cut pipe must be beveled with a
heavy file, grinder or pipe saw to remove all sharp edges. Recoat all cut ends with
bitumastic when used for push-on joint.

Push the plain end into the bell of the pipe. Keep the pipe straight while pushing.
Make deflection after the joint is assembled.

13



Pipe can be pushed into the bell socket with a long bar, a pipe jack, lever puller or
backhoe. The pipe supplier may provide a pipe jack or lever puller on a rental basis.
A timber header should be used between the pipe and jack or backhoe bucket to
avoid damage to the pipe.

Foreign material shall be prevented from entering the pipe while it is being
placed in the trench. No debris, tools, clothing, or other material (or people) shall
be placed in the pipe at any time.

Pipe placement. As each length of pipe is placed in the trench, the joint shall be
assembled and the pipe brought to correct line and grade. The pipe shall be
placed on wood blocking set on grade about 18” behind the bell prior to
backfilling.

Direction of bells. It is common practice to lay pipe with the bells facing the
direction in which work is progressing.

Temporary pipe plugs. Attimes when work is not in progress, the open end of
the pipes shall be closed by means of a watertight plug or other means
acceptable to Pennichuck Water Works. When practical, the plug shall remain in
place until the trench is pumped completely dry. Care must be taken to prevent
pipe floatation should the trench fill with water.

Maximum cumulative (horizontal and vertical planes) pipe deflection is listed
below:

Pipe Size Deflection Angle Maximum Allowable
(DIA) (degrees) Offset (in)*
3-12 4 15

16+ 3.2 12
20+ 2.4 9

* For 18’ pipe lengths.

Any deviation in joint deflection in excess of the above stated amount must be
approved by Pennichuck Water Works.

All water mains shall be installed with a minimum cover of 5’ 0.

Install release valve as detailed on the plans at all high points on the pipeline. If
a high point is created by the Contractor at a point other than those designated
on the plans, the Contractor shall install a release valve at said high point. The
release valve shall be installed in accordance with Details A-3 and A-4 in
the Standard Details.

A release valve shall be installed at the end of each dead end main. The size of
the release valve shall be as designated on the plans or as specified by
Pennichuck. The release valve shall be installed in accordance with Details
A-3 and A-4 in the Standard Details. The dead end main shall be installed
in accordance with Details A-8 and A-8A in the Standard Details.

Backfill to be installed in accordance with Detail A-2 in the Standard Details.
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2. Small diameter PVC

a.

f.

Small diameter PVC water main shall be bedded and installed in accordance
with Detail A-2 in the Standard Details.

The installation of small diameter water main shall be the same as that of ductile
iron water main with the following exceptions:

i. No deflection may be taken in the joint of the pipe. Any change in
direction with this type of pipe shall be accomplished by “arcing” the

pipe.

i. The water main shall be installed directly on grade, with the grade being
established by shaping 6” of sand bedding to the barrel of the pipe with the
bell hole excavated into the sand bedding.

. All small diameter PVC pipe shall be installed with a 10 gauge tracer wire as
manufactured by BMS, Division of Ablestar Corp., Avon, MA or equivalent.

iv. Cut pipe shall be beveled prior to installation in a push-on joint, but no
bitumastic coating is required on the cut pipe.

V. Direct tapping of Small diameter PVC is not allowed. Tapping
saddles shall be used for all taps on small diameter PVC water
mains. Tapping saddles shall be as specified in Section 2 - Water
Service Materials & Installation.

All water mains shall be installed with a minimum cover of 5’ 0".

Install release valve as detailed on the plans at all high points on the pipeline. If
a high point is created by the Contractor at a point other than those designated
on the plans, the Contractor shall install a release valve at said high point. The
release valve shall be installed in accordance with detail A-5in the
Standard Details.

A release valve shall be installed at the end of each dead end main. The size of
the release valve shall be as designated on the plans or as specified by
Pennichuck. The release valve shall be installed in accordance with Detail
A-5in the Standard Details. The dead end main shall be installed in
accordance with Details A-8 and A-8A in the Standard Details.

Backfill to be installed in accordance with Detail A-2 in the Standard Details.

3. Ductile Iron Mechanical Joint Fittings

a.

All fittings shall be inspected prior to installation to ensure the gasket seats are
free of excess coating. Excess coating, if present, shall be manually removed so
as to ensure proper seal of gasket, however, all bare metallic surfaces created
as the result of removing the excess coating shall be re-coated with similar
material to prohibit corrosion.

15



Fittings shall be placed, supported and installed in strict accordance with the
manufacturer’s instructions and as directed by Pennichuck Water Works. All
bolted joints shall be torqued as follows:

i. Mechanical Joint 47-24" Diameter Pipe - %" bolts torqued to 75 to 90 ft.-
Ibs.

After bolts are inserted and made finger tight, tighten diametrically opposite nuts
progressively and uniformly around joint with properly calibrated torque wrench
to the values as specified above.

Back up bends, tees, and other fittings in pipelines buried in ground with Class A
concrete thrust blocks placed against undisturbed earth unless otherwise specified.
A layer of 4 mil poly shall be placed between the concrete and the fitting. See
Standard Details A-6, A-7, A-8, and A-10 for Thrust Block installation details.

Unless otherwise specified, all M.J. joints shall be installed with grip rings or
Megalug retainers.

Maximum cumulative (horizontal and vertical planes) deflection per joint shall not
exceed the angles listed below:

Joint Size Deflection Angle
(in.) (degrees)
3-4 6.4

6 5.6
8-12 4.0
16 2.8
20 2.4
24 1.6

Any deviation in joint deflection in excess of the above stated amount must be
approved by Pennichuck Water Works.

Mechanical Joint Wedge Gates and Butterfly Valves

a.

The valve body shall be set level such that the operator is plumb with the vertical
plane which is perpendicular to the ground surface.

The valve joints shall be assembled in accordance with the installation requirements
for mechanical joint fittings as defined above. All joint bolts shall be torqued using a
calibrated torque wrench in accordance with the manufacturer’s specifications.

Care shall be taken to ensure that the fusion-bonded epoxy coated exterior is not
damaged. Any damaged areas shall be repaired by the contractor in accordance
with the manufacturer’'s recommendation at the sole expense of the contractor.

All valves shall be restrained on both sides by means of threaded rods to the
nearest fitting if length is less than 10'. If length is greater than 10, use grip ring
retainer or Megalug retainer glands on both sides of the valve. The rods used shall
be stainless steel. The size and location of the rods shall be installed in
accordance with Detail A-6 in the Standard Details.
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e.

All valves shall be installed complete with valve box and cover. Install valve box

and cover in accordance with Detail A-9 in the Standard Details.

Ductile Iron Couplings

a.

Clean pipe ends for distance of 12"

each side.

Use soapy water or non-toxic gasket

lubricant on pipe.

Slip follower and gasket over each pipe to distance of 6 inches from end, place
middle ring on pipe end until centered over joint. Use reference marks to determine
exact center location.

Insert other pipe end into middle ring and bring to proper position in relation to pipe
laid.

Press gaskets and followers into

middle ring flares.

After bolts are inserted and nuts made finger-tight, tighten diametrically opposite
nuts by use of torque wrench to set torque between 65 and 75 ft.-Ib.

Mechanical Joint, Stainless Steel Tapping Sleeves and Valve

a.

Install in strict accordance with the manufacturers instructions. Pressure test sleeve
and valve with air at a minimum of 50 psi prior to beginning tap. While the sleeve is
under pressure from the air test liberally spray the tapping sleeve and valve with a
soapy water solution. Make up all body bolts to torques specified by the
manufacturer.

Provide thrust blocking at the back of the tapping sleeve in accordance with the
plans. The size and location of the thrust block shall be determined based on the
application.

Install the tapping sleeve such that the flanged face of the sleeve is plumb with the
vertical plane.

Install the tapping valve in accordance with the manufacturer’s specifications. The
mechanical joint outlet of the valve shall be made up in accordance with the
specifications regarding mechanical joints. The sleeve and valve shall be
installed in accordance with Detail A-21 in the Standard Details.

The coupon from the valve tap shall be supplied to Pennichuck Water Works after
the tap.

Valve Boxes and Covers

a.

Valve boxes shall be installed concentric to the operating nut and plumb with the
vertical plane. The belled base section shall be placed on blocking in such a way
that no additional loading is transferred to the valve. Valve boxes shall have a
minimum of 12" of overlap from top section to bottom section.
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10.

b. Longer valve box bottoms and/or tops will be specified as required for water mains
at depths that exceed the limitations of the valve box specified in Section B, Product
Specifications.

C. Valve boxes located in traveled ways shall be left flush with the pavement or gravel
shoulder unless otherwise specified. Valve boxes located in other non-paved areas
shall be left flush with finish grade unless otherwise specified.

d. Install valve box and cover in accordance with Detail A-9 in the Standard
Details.

Grip Ring Pipe Retainer

a. Clean pipe to remove as much dirt and corrosion as possible from the surface.

b. Slide the gland, Grip Ring, and M.J. gasket on to pipe end. Make sure the tapered
side of the Grip Ring faces the gland.

C. Insert the pipe end into the M.J. fitting.

d. Slide the gasket into the M.J. bell pocket as far as possible. The gland (and Grip
Ring) may be used to tap the gasket into place if required.

e. Slide the Grip Ring up the pipe until its face is against the M.J. gasket.

f. Slide the gland up the pipe until it

engages the grip ring.

g. Install T-bolts in the M.J. fitting and
gland. Tighten hand tight.

h. Using a torque wrench, tighten the nuts to 75-90 ft-Ib. Care must be taken to assure

that the flanges of the gland and M.J. fitting remain parallel. This can be done by
alternating side-to-side while tightening. Wait 10 minutes and re-torque.

Megalug Retainers

a. Follow execution specifications for mechanical joint fittings.

b. Once gland is made up in accordance with step “a”, proceed to tighten. Twist off
lugs on restraining lugs in a diametric pattern. Twist lugs until each one is in contact

with the pipe before completing tightening. Tighten heads in a diametric pattern until
all heads have twisted off the nut.

Fire Hydrants

a. Install Fire Hydrants in accordance
with Detail A-10 in the Standard
Details.
b. All fire hydrants are to be installed on a 6” water main branch. If the Hydrant is

within 10’ of the hydrant valve, rod the hydrant to the valve with two 3/4” stainless
steel rods. If the Hydrant is more that 10’ from the hydrant valve then install the
hydrant with a Megalug or a grip ring retainer.

18



All fire hydrants shall be installed with a hydrant valve attached to an anchor tee
off the water main.

Hydrant must be installed plumb with

the vertical.

All hydrants must be installed with breakaway coupling located between 6” and
12" of the finished grade surrounding the hydrant.

All hydrant bases to be installed in 2’ by 2’ by 2’ cube of 1-1/2” crushed stone to
allow for free draining of the hydrant. A layer of 6 mil poly or geotech fabric shall
be laid on the top surface of the stone before completing the backfilling of the
hydrant.

Backfill around the hydrant from the ground surface to 1’ above the top of the
hydrant shoe shall be with select common borrow.

11. Gravel Aggregate

a.

12. Sand

The bank run gravel shall be spread in layers of uniform thickness not exceeding
12” before compaction and moistened or allowed to dry as directed. Then it shall
be thoroughly compacted by means of suitable power driven tampers or other
power driven equipment.

The sand shall be spread in layers of uniform thickness not exceeding 8" before
compaction and moistened or left in natural state as directed. Then it shall be
thoroughly compacted by means of suitable power driven tampers or other power
driven compaction equipment.

13. Common Borrow

Spread selected borrow in layers of uniform thickness not exceeding12” before
compaction and moistened or allowed to dry as directed. Compact thoroughly by
means of suitable power driven tampers or other power driven equipment.

E .Product Testing-

1. Pressure and Leakage Testing

a.

All water mains and fire services shall be subjected to pressure and leakage
testing in accordance with the latest version of AWWA standard C600. Allowable
leakage for each section of water main tested shall be compared against the
chart attached at the end of this section in order to determine the acceptability of
the test.

The Contractor shall hire a testing company who is acceptable to Pennichuck
Water Works to complete the required pressure and leakage test. The tester
shall submit certified leakage testing results in writing to Pennichuck Water
Works for each section of main tested. The tester shall be approved by
Pennichuck Water Works prior to initiating the pressure test. Pennichuck Water
Works shall be notified a minimum of 24 hours in advance prior to any pressure
and leakage testing. Pressure and leakage testing must be completed in the
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presence of a Pennichuck Water Works inspector unless otherwise
arranged.

The pipe to be tested shall be filled with water from Pennichuck Water Works
distribution system and all air shall be expelled from the water main through the
use of hydrants, air releases, services and blowoffs located at the high points. If
temporary air releases are installed by the contractor they shall be removed and
plugged with a brass plug upon the successful completion of the pressure test.
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If a section of main fails pressure and leakage testing, the Contractor shall
locate, uncover, and repair or replace the defective section of pipe, fitting, valve
or joint at no additional expense to Pennichuck Water Works. The Contractor’s
tester shall then conduct additional pressure and leakage testing until
satisfactory test results are achieved.

Flushing and Disinfection

a.

The Contractor shall conduct flushing operations using methods and procedures
conforming to AWWA C651. The Contractor shall flush the water main under the
direction of Pennichuck Water Works'’ inspector. Flushing may be required
during the late evening hours if it is determined that flushing will result in off
colored water to Pennichuck Water Works existing customers.

The Contractor shall conduct disinfection operations using methods and
procedures conforming to AWWA C651. The residual at the end of the
disinfection procedure shall exceed 25 ppm. The chlorinated water shall set in
the main for 24 hours. At the end of the 24 hour period, a chlorine residual shall
be taken from the main and it must exceed 10 ppm (parts per million) or the main
shall be rechlorinated. The chlorinated water shall be flushed from the main
upon completion of the chlorination process and a bacteriological sample shall
be taken from the main once the chlorine residual of the water being discharged
from the main has dropped below 1.5 ppm (parts per million)..

Samples from the disinfected main will be taken by Pennichuck Water Works or
an approved outside vendor and will be run through Pennichuck Water Works
lab. If the sample does not pass then the Contractor shall perform additional
flushing and disinfection operations until such time as a good bacteria test is
achieved. Additional flushing and disinfection operations shall be run at the
Contractor’s expense. Bacteriological tests will be run by Pennichuck Water
Works at a cost of $20.00 per test to the Contractor.

The Contractor shall supply suitable sampling taps at the end of the disinfected
water main for the purpose of bacteriological testing. The Contractor shall
remove these taps and plug the water main with a brass corporation plug upon
successful completion of the main disinfection.

All costs associated with flushing and disinfecting the water main shall be borne
by the Contractor.
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Allowable Leakage per 1000 ft. of Pipeline - gph

Average
Test NOMINAL PIPE DIAMETER - INCHES
Pressure

(PSI)
8 4 6 8 10 12 14 16 18 20 24 30 36 42 48 54

450 43 .64 95 127 159 191 223 255 287 318 382 478 573 669 764 860
400 .45 .60 90 120 150 180 210 240 270 300 360 450 541 631 721 811
350 42 .56 84 112 140 169 197 225 253 281 337 421 506 590 6.74 7.58
300 .39 .52 .78 104 130 156 182 208 234 260 312 390 468 546 624 7.02
275 .37 .50 75 100 124 149 174 199 224 249 299 373 448 523 598 6.72
250 .36 47 71 95 119 142 166 190 214 237 285 356 427 499 570 641
225 .34 45 .68 90 113 135 158 180 203 225 270 338 4.05 473 541 6.03
200 .32 43 .64 85 106 128 148 170 191 212 255 319 382 446 509 573
175 .30 40 .59 .80 99 119 139 159 179 198 238 298 358 417 477 536
150 .28 .37 .55 74 92 110 129 147 166 184 221 276 331 386 441 497
125 .25 .34 .50 .67 .84 101 118 134 151 168 201 252 302 353 4.03 453
100 .23 .30 45 .60 .75 90 105 120 135 150 180 225 270 315 3.60 4.05

End Section 1
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SECTION 2

Water Service Materials and Installation

General

Product Specifications
Product Installation
Product Testing

oOowp

General -

1. Materials of Construction

a. Main to Stop - Materials for this portion of the service shall be 1" or greater Type
K copper as determined by PWW.

b. Stop to House - All water services shall be of either 1” or greater Type K copper
or 1 ¥4" or greater 200 psi copper tube size polyethylene meeting or exceeding
the product specifications below. Size to be determined by PWW.

2. Materials sizing - All water services shall be sized by the Engineering Services
Department of Pennichuck Water Works, Inc.

3. Utility Separation - All water services shall be separated from other utilities and septic
fields in accordance with the New Hampshire Code of Administrative Rules Env-WS
1000 and Env-Ws 376. Furthermore, the separation shall be in accordance with
Detail A-11 in the Standard Details.

4, In the absence of a recognized and/or approved industry standard for such hardware,
Pennichuck Water Works field inspectors will be the final judge as to the acceptability of
miscellaneous hardware used in the installation of water services.

Product Specifications -

1. Small diameter Polyethylene Tubing (PE)

a. Small diameter (1 %", 1-1/2” and 2") PE shall conform to AWWA C901 for smalll
diameter, 200 psi PE pressure class pipe.

b. All polyethylene tubing shall conform to the latest revision of
ASTM-D2737.

C. Polyethylene tubing shall be “copper tube size - CTS” and shall be rated for 200

psi at 73.4 degrees F.

2. Copper Tubing

a. All copper tubing shall be type “K” and shall conform to the latest revision
of Appendix A of AWWA C800.

b. Copper tubing shall be of the soft, coiled type and shall conform with
ASTM B-88.
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Stainless Steel Pipe Inserts

a. Inserts shall be manufactured for use with CTS polyethylene and shall
be manufactured of 304 stainless steel.

Corporations

a. Acceptable Corporations are:

i. Mueller 300 corporation with 110
ii. compression couplings

ii. Ford w/ “T” Compression nut

iii. Cambridge brass series 202

iv. compression coupling

b. Corporations shall have a Teflon
coated ball stop.

C. Corporations shall have a CC inlet
thread and a compression outlet.

d. Plug style corporations are not
acceptable.

Curb Vvalves

a. Acceptable Curb valves are:

i. Mueller 300 Curb valve with 110
ii. compression couplings

ii. Ford w/ “T” Compression nut

iii. Cambridge brass series 301

iv. compression coupling
b. Curb stops shall have a Teflon coated quarter turn ball stop.
C. No drain holes are allowed on curb
stops.
d. Plug style curb stops are not
acceptable.

Tapping Saddles

a. Acceptable tapping saddles are:

i. Mueller DE2s epoxy coated,
ii. double stainless steel strap
iii. Ford FS202 epoxy coated,

iv. double stainless steel strap

iv. Romac Style 202N nylon coated,

V. double stainless steel strap

iv. Smith Blair 317 nylon coated, double stainless steel strap
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7. Service Boxes

a. Service box shall be of an arch style pattern with a 5’ to 6’ slide type adjustable
riser, unless otherwise specified on the plans. Minimum I.D. on the service box
shall be 1.0".

b. Service box shall be supplied with a plug style cover. The cover shall be cast or
ductile iron and shall screw onto the service box riser. The cover shall have
“WATER” integrally cast into the cover.

C. Service box shall be provided with a 1/2” dia. by 30" long 304 stainless steel
service box rod. A brass or stainless steel cotter pin shall be provided to secure
the service box rod to the curb stop.

d. All service box components shall be coated with a bituminous coating in
accordance with AWWA C110.

e. Service Boxes for 2" curb valves shall be constructed and installed in
accordance with Detail A-12 in the Standard Details.

f. Service boxes shall be manufactured
in the U.S.A.

8. Brass Goods

a. All brass goods shall be manufactured

from 85-5-5-5 ASTM B62 brass.

b. Brass goods shall be supplied with iron pipe threads or compression couplings.
Acceptable compression brass goods are as manufactured by Mueller,
McDonald and Ford (T style only). All other brass goods must be pre-approved.

C. All brass goods shall be rated for a minimum working pressure of 150 psig.

C. Product Installation -

1. Copper Tubing

a.

Copper tubing water services shall be bedded and installed in accordance
with Detail A-2 in the Standard Details.

Copper tubing shall be installed with brass compression fittings that meet the
specifications for these fittings as detailed in the Service pipe section of these
specifications. The use of soldered fittings underground prior to
Pennichuck Water Works meter is prohibited.

No crimping tools may be used on

copper tubing.

If copper becomes kinked or egg shaped in its installation, the use of that section
of copper containing the kink or egg shape will be disallowed. Final decision as
to the acceptability of a “kink” or a section of “egg shaped” pipe shall be made by
Pennichuck Water Works.

2. Polyethylene Tubing
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Polyethylene tubing water services shall be bedded and installed in
accordance with Detail A-2 in the Standard Details.

All polyethylene tubing shall be installed with a 10 gauge tracer wire as
manufactured by BMS, Division of Ablestar Corp., Avon, MA or equivalent.

Polyethylene tubing shall be joined with stainless steel insert stiffeners and brass
compression couplings that meet the specifications for these fittings as detailed
in the Service pipe section of these specifications. The use of plastic friction
inserts with stainless steel clamps is prohibited.
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3. Stainless steel inserts/Compression
Couplings

a.

Stainless steel inserts shall be sized for the pipe in which they are used. In no
case shall an insert be inserted into a line by overlapping the steel ends of the
insert.

b. The insert shall be installed such that 1/2 of the insert is in each section of the
pipe being connected.

C. The compression coupling shall be centered over the connection point of the
pipes being joined. The coupling shall be tightened in accordance with the
manufacturer's recommendations. Do not overtighten the coupling.

4. Corporations

a. Corporations shall be installed on all water services at the service tap into the
water main.

b. Corporations may be direct tapped into

C. ductile iron water main as follows:

Tap Size Main Sizes which may be direct tapped
1" 6” and up
2" 16" and up
C. Corporations which can not be direct tapped must be tapped through a tapping

saddle or a brass compression tee with a threaded branch.

5. Curb Valves

a. 1” valves shall be installed with a

service box.

b. 2" curb valves shall be installed with a gate box top and a five foot section of 4”
schedule 40 PVC pipe in accordance with Detail A-12 in the Standard
Details.

C. Curb valves shall be installed as close as practicable to 1’ of the edge of the
municipal ROW within the municipal ROW.

d. Curb valves shall be installed with the

operator plumb and vertical.

e. Curb valves shall be set on a 2"x6"x12” piece of pressure treated blocking or a
flat rock of similar dimensions.

g. If the water main is constructed of PVC or Transite, install Mueller 300
insulated curb stop in accordance with Detail A-19 in the Standard Details.

6. Service Boxes
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Service box bases shall be centered over the curb stop ball valve and shall be
plumb and vertical in all directions. The box bottom shall be placed on the same
blocking or flat surface as the curb stop.

Service box tops shall be magnetized and painted florescent blue. The box top
shall be flush with the existing finished grade.

Service box rod shall be stainless steel, minimum of ¥2” diameter, and a
minimum length of 36”".

Service boxes installed in sidewalks, drives or pavement shall be installed inside
a gate box top in accordance with Detail A-13 in the Standard Details.

Maintain a minimum of a 4’ clearance in all directions from curb box to other
utilities, structures, appurtenances or obstructions.

D. Product Testing -

1. Pressure Testing

a.

All water services must be visually inspected by a Pennichuck inspector prior to
backfilling. The corporation, curb valve and any couplings must be left exposed
for the test. The test shall involve pressuring the service and visually inspecting
each joint along the service to insure that there is no leakage.

End Section 2
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A.
B.

SECTION 3

Water Meters

General
Product Installation

A. General -

1.

Pennichuck Water Works supplies and installs 5/8” to 1” meters at its expense. The cost
of supplying and installing any fittings, valves or meter horns required for the new meter
installations will be at the owner’s expense.

Pennichuck Water Works supplies all domestic meters 1 1/2” or larger at its expense.
The owner shall pay for the expense of installation for new water meter installations in
accordance with the meter installation as shown in Detail A-25 in the Standard
Details.

The owner shall supply and install all meters utilized for combined fire and domestic
service at their cost in accordance with the meter installation as shown in Detail A-27 in
the Standard Details. The cost of supplying and installing any fittings, valves or meter
horns required for the meter installation will be at the owner’s expense.

B. Product Installation -

1.

The meter can only be installed in a warm (continually above 45° F), clean, dry and
accessible location. The location provided for the meter shall be in accordance with
Detail A-14 in the Standard Details.

Where meters are installed in buildings constructed on a slab on grade the service
entrance shall be in accordance with Detail A -15 in the Standard Details.

Remote meters are to be installed with each meter. The remote reader cable will be
installed by Pennichuck Water Works during the setting of the meter. The remote meter
must be installed on the outside of the building near the electric meter or at a location
pre-approved by Pennichuck Water Works.

If the remote meter wire must be run behind sheetrock or within any finished wall
then it is the owner’s responsibility to have their contractor install remote meter
wire provided by Pennichuck Water Works.

Pennichuck Water Works can not set the meter until the remote wire has been
installed.

The remote meter will be installed by Pennichuck Water Works at a height of 42" above

the finished grade. No plants or bushes shall be planted in the area of the remote
reader, which will inhibit access to the remote reader.

End Section 3
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SECTION 4

Terms of Warranty on Installation

A. General -

1. The Owner will be held responsible for the repair of any service or main leaks up to one
(1) year after the successful pressure testing and disinfection has been accepted by the
Pennichuck Water Works Engineering Services Department.

2. The Owner will have the opportunity to make repairs at his cost under the direction of
Pennichuck Water Works field inspector, or any leaks will be repaired by Pennichuck
Water Works and the cost of such repairs will be at the owner’s expense.

3. The Owner will be responsible for the repair or correction of trench settlement.

Pennichuck Water Works retains the right to repair the settlement and the cost of repairs
will be charged to the Owner.

End Section 4
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SECTION 5

Gate Valve* & Hydrant Opening Direction by City/Town

Ambherst Village District Open right
Ambherst Bon Terrain Open Left
Ambherst Souhegan Open Left
Atkinson Open Left
Bedford Open Right
Barnstead Open Left
Derry Call PWW
Hooksett Open Left
Litchfield Open Left
Londonderry Open Left
Londonderry (Springwood Hills)  Open Right
Middleton Open Left
Milford Open Right
Nashua Open Right
North Conway Open Left
Pelham Open Left
Pittsfield Open Left
Plaistow (Twin Ridge) Open Right
Plaistow (Rolling Hills) Open Left
Plaistow (Sweet Hill) Open Right
Raymond Open Left
Salem (Autumn Woods) Open Right
Windham Open Left

* For valves 4” through 12" diameter only. Valves 16” and larger shall be “Open Right”. [based on
Sections 1, B.4 and 1.B.5]

JAENGINEER\TechSpecs\2008PwwTechSpecs - markupl.doc

31



FINISH GRADE

TELEPHONE MIN
/( : ) 5 MIN 2 MIN STORM
ELECTRIC DRAIN

WATER

10" MIN ——————

5 MIN —=

NOTES:

1. ALL MATERIALS AND INSTALLATION PROCEDURES WILL
CONFORM TO P.W.W. TECHNICAL SPECIFICATIONS.

2. ALL WATER MAIN SHOULD HAVE A MINIMUM DEPTH 'a PENNICHUCK
OF 5 FROM TOP OF PIPE TO FINISH GRADE.

3. SEE DETAIL A—2 FOR TRENCH DETAIL. DETAIL A—1
TYPICAL UTILITY SEPARATION
4. SEE DETAIL A—-11 FOR OUTSIDE SERVICE ENTRANCE MAIN) DETAIL
DETAIL. PENNICHUCK WATER WORKS, INC.
REV: 5-01 SCALE: NTS




MIN WIDTH =

NON—PAVED AREA

(PIPE DIA + 127) |——
BOTH SIDES OF PIPE | SEE NOTE 4
FINISH GRADE | |
ROAD SUB GRADE .l :
PAVED AREA /
SEE NOTE 3
' TRACER WIRE
~_ WHEN USING
/ PVC OR PE
COMMON BORROW SEE NOTE 5 5_0"
BACK FILL COMPACT | MIN
12" LIFT TO 90%
PROCTOR. NO ROOTS
ALLOWED. NO ROCKS
OVER 6" DIAMETER \ |

6”7 MIN. BEDDING SAND
WITH THOROUGH
COMPACTION TO 6" /

/ [
ABOVE PIPE

(90% PROCTOR) -

BELL 0.D. — |

PIPE O.D. /L

4" BLOCK

INSERT "A”

NOTES:

1. ALL MATERIALS AND INSTALLATION PROCEDURES WILL CONFORM
TO P.W.W. TECHNICAL SPECIFICATIONS.

2. ALL PIPE SHOULD HAVE A MINIMUM DEPTH OF 5' FROM TOP OF PIPE TO
FINISH GRADE.

3. REQUIREMENTS FOR SUBBASE AND BASE MATERIAL TYPE ARE TO
BE IN ACCORDANCE WITH LOCAL AUTHORITY HAVING LOCAL JURISDICTION
IN PAVED AREAS.

4. REQUIREMENTS FOR GRAVEL, LOAM AND/OR SEED ARE TO BE IN
ACCORDANCE WITH LOCAL AUTHORITY HAVING LOCAL JURISDICTION IN
NON—PAVED AREAS.

5. 10 GAUGE TRACER WIRE AS MANUFACTURED BY BMS, DIVISION OF
ALBESTAR CORP., AVON, MA OR EQUIVALENT.

(1) 4”7 BLOCK PER PIPE,
18” BEHIND BELL SEE

INSERT "A”
FOR OPTIONAL SUPPORT

METHOD SEE INSERT "B”

”B” OPTIONAL ONLY WHEN
INSERT B SOIL CONDITIONS ARE
EQUAL TO 6” MIN.
BEDDING SAND WITH
THOROUGH COMPACTION

E PENNICHUCK

DETAIL A-2

TYPICAL TRENCH DETAIL
PENNICHUCK WATER WORKS, INC.
REV: 5-01 SCALE: NTS




	Section 5 – Gate Valve & Hydrant Opening
	a. The Contractor shall conduct flushing operations using me
	Allowable Leakage per 1000 ft. of Pipeline - gph
	Gate Valve* & Hydrant Opening Direction by City/Town



