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TOWN OF DARTMOUTH

DEPARTMENT OF PUBLIC WORKS

CONSTRUCTION SPECIFICATIONS

SECTION I - DEFINITIONS

Unless the context specifically indicates otherwise,meaning of terms used
in these Specifications shall be as follows:

Sec.
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V.

V.

V.

"Shall" and "Will* are mandatory. "May"&hShould" are permissive.

"Town Engineer" shall mean the&ector of Public Works or his duly authorized agents,
representatives, or others having jurisdiction with régto enforcement of the
Specifications or acting for the Town of Dartmouth,gg&chusetts.

"Town" shall mean the duly appointed membéteeoBoard of Public Works of the
Town of Dartmouth, Massachusetts, or its duly authoriagalities, agents,
representatives, or others having jurisdiction with rega enforcement of these
Specifications or acting for the Town of Dartmouth,gg&chusetts.

"Inspector" shall mean any person acting @sly appointed agent of the Department of
Public Works to ensure compliance with all Specificatiamd Rules and Regulations
governing construction within the Town of Dartmouth,dgiachusetts.

"Storm Drainage System" shall mean a systepiping, which carries storm and surface
waters and ground water drainage, but excludes sewage andiahavesites.

"Cellar Drains" shall mean the piping follexiing water, excluding sewage, which
connects the drain main directly to the inside of &img foundation.

"Perimeter and Conductor Drains" shall nmibarpiping for collecting water from
around the outside of a foundation or from the downspowsbailding and
connecting directly to the drain main.

“Director”shall mean the Directaf Public Works of the Town of Dartmouth,
Massachusetts or his duly authorized assistant, ageap@sentative.

"Drain Services" shall mean any piping fellac drains, perimeter or conductor drains
connecting from the main to ten (10) feet from the @ation and which require a
connection permit.

"Water Distribution System" shall mearpgling and appurtenances for the purpose of
transporting water for public use or fire protection.
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"Water Division" shall mean thetéf and Sewer Division of the Department of Public
Works of the Town of Dartmouth, Massachusetts.

"Domestic Services" shall meangiping, which connects the water main to one (1)
foot inside the building foundation.

"Fire Services" shall mean the piping from waer main to the building foundation
including all valves, fittings and hydrants used for the psepof delivering water for
fire protection.

"Sanitary Sewer System" shall magiaimg and appurtenances, which carries sewage
and to which storm, surface and groundwaters are naitimtally admitted.

"Service Stub" shall mean the temporary itersnof the sewer service at the property
line.

"Service Connection" shall mean the pipackvbxtends from the sewer main to ten
(10) feet from the building foundation.

"Cap or Plug" shall mean the cap or plug sedlegpen end of a sewer line and/or any
clean-outs and/or water pipes.

"Clean-out" shall mean a branched fittiggnted along the sewer service which will
give access for purposes of cleaning or inspecting titeio$ the service.



CONSTRUCTION SPECIFICATIONS

SECTION Il - GENERAL PROVISIONS

INTENT OF THE SPECIFICATIONS

The intent of these standard specifications is tafeland advise the Contractor of his responsibility

to perform all work and services as outlined. If, foy eeason, a particular phase or phases of any or
all the operations has been omitted, it is not imeat, and it is to be understood that the Contractor
must perform the work as fully as if it were described d@lineated.

The Town Engineer shall, in the case of any discrapaiac questions, interpret the plans and details
and direct the Contractor accordingly.

These regulations govern construction within the geograplmits of the Town of Dartmouth.

They include, but are not limited to old and new subdinsiand where applicable, complement the
"Rules and Regulations Governing the Subdivision of Lagdhé Planning Board.

CONTRACTOR'S LEGAL RESPONSIBILITY UNDER STATE LAWS

Attention is hereby directed to the provisions of ®ectOA, Chapter 82 of the General Laws
requiring Contractors to notify public utility companiasariting at least 72 hours before excavating
a public way to prevent accidental damage; and to ChapteSg8fipn 40the Wetlands Protection
Act.

It shall be the Contractor's responsibility to faamike himself with and abide by any applicable lpcal
state and federal laws governing his intended activities.

CERTIFICATES OF COMPLIANCE

Prior to the use of any material covered by thesefgaions, the Contractor shall furnish the Town
Engineer a statement in triplicate, certifying thatralterials to be used in the work comply with the
requirements of the specifications. These statensbalsbe prepared by the manufacturer, an
approved commercial laboratory or any other agencypsaile to the Town Engineer. In case of
guestion or failure, it shall be the responsibilityled Contractor to arrange for required sampling and
testing of the materials at no additional cost toTtben.

Unless otherwise approved in writing by the Town Engineely new materials and equipment shall
be incorporated in the work.



Construction Specifications
Section Il — General Provisions

REFERENCE TO SPECIFICATIONS

Where specifications of the American Associatiobte#te Highway Officials (AASHO), the
American Society for Testing and Materials (ASTM) thmerican Standards Association (ASA),
the American Water Works Association (AWWA)e Massachusetts HighwBgpartment (MHD),
or any other agency are called for, the latest eddfadhese specifications shall be used, unless
otherwise noted.

LAYOUT OF WORK

The Contractor shall lay out his own work and be resiptnfor the execution of the work to such
lines and grades indicated on the drawings, prescribe@ spercifications, or directed by the Town
Engineer. In no case shall construction be perform#uut plans that have been approved by the
Town Engineer. The Contractor shall furnish, atelisense, all stakes, templates, range markers and
other equipment, material and labor as may be requiraglimy out any part of the work.

The Contractor shall maintain and preserve all stakesuments, bounds and other marks existing in
the work area. Bounds for other marks, which haveetddstroyed during construction, shall have
adequate ties to facilitate replacement. Any marks;iwdaie damaged or destroyed by the
Contractor, shall be replaced by him to the satisfacif the Town Engineer or other concerned
parties.

SAFETY PRECAUTIONS

The Contractor shall provide fencésyriers, warning lights, police officers, signs and ather
safety features as may be necessary for the pratestihe public. These precautions shall apply
particularly at open excavations.

Where the Contractor performs work on any public roadearoughfares, he shall first obtain a
permit from the Town and then perform his work in ademce with said permit. He shall be
responsible for maintaining traffic control with p@iofficers, flagman, signs, etc. If roads are
disturbed, he shall maintain the work until such time higarestores the road base and surface to the
satisfaction of the local controlling government agemcaccordance with thgpecifications herein

or as detailed on the approved plan.



Construction Specifications
Section Il — General Provisions

Safety Precautions — continued.

The Contractor shall take all necessary precautiopsatect his work from damage by vandalism,
storms, ground water infiltration, etc. In case of dge) the Contractor shall make such repairs or
replacements or rebuild such parts of the work as thenlEngineer may require in order that the
finished work may be completed as required by the drawmgisecifications.

INSPECTION
The Contractor shall notify the Department of Puldiarks at least twenty-four (24) hours prior to
the construction of any public improvement so thatTien can have an Inspector present if the

work requires inspection. In general, inspectionsheilrequired:

1 - For Road Construction:

When the subgrade is established,

while placing gravel,

when final grade of the base course is establisimed,
during paving operations.

apop

2 . For Drainage, Water and Sewer Construction:

a. While laying pipe, but before backfiling, and

b. during backfiling operations. (In the case of watain installations, final
pressure test will be required by the Department of PWiicks to assure
pipe tightness.)

The developer shall be responsible for filing an "Appiafor Inspectional Services" with the
Department of Public Works and pay the required fees te &aawnspector present during the
construction of all work requiring inspections. The Inspewill have the authority to reject any
work or materials that do not constitute approval byltben and shall not relieve the Contractor of
any of his obligations to perform the work in accordawith the plans and specifications.



Construction Specifications
Section Il - General Provisions

SAMPLING AND TESTING

All sampling and testing shall be done by a commeressiiing laboratory approved by the Town
Engineer at the Contractor's expense. Sampling andiatater tests shall be taken by the testing
laboratory, under the direction of the Town Enginegll.test results shall be reported to the Town
Engineer in duplicate.

ADDENDUM:

FLOOD PLAIN ZONING

All public utilities such as sewer, gas, electrical ardewn systems within the FEMA designated flood
zones as delineated on the latest FIRM Mwayst be located and constructed to minimize or eliminate
flood damage.

For location of flood plain zoning see map on fileha Planning Board Office.



CONSTRUCTION SPECIFICATIONS
SECTION Il - ROAD CONSTRUCTION

CLEARING AND GRUBBING

The entire area of each street right-of-way shadlleared of all stumps, brusioots, boulders, like
material and all trees not intended for preservatlodividual trees, groups of trees, and other
vegetation to be left standing shall be thoroughly ptetefom damage incidental to construction
operations.

Care shall be taken by the Contractor to protedtesds to be preserved, and adjacent trees and
property of others from damage.

Where individual trees in fill areas are to be savieel Gontractor shall provide adequate tree wells or
other protection so that no fill covers the origigedund around the tree trunk.

EXCAVATION

General The Contractor shall perform all excavation andlipigaof every description, regardless of
the material encountered, within the limits of workconformity with the lines, grades and
dimensions shown on the drawings.

Before rough grading is commenced, all trees or groupged,tivhich are to-be left standing, shall
be given any additional protection required to prevent dam@gee shall be taken to avoid
damaging trunks, branches and roots during constructiorpr&tction shall be removed at the time
of landscaping to permit finish grading and seeding arounsd.tree

Stripping Topsoil All topsoil shall be stripped from areas to be paesgdavated, or filled and
stockpiled for future landscaping. Care shall be takendhat or topsoil will not be mixed with
sand, gravel or clay during stripping operations.

Unsuitable Material Unsuitable material, including peat, muck, and soft, dagll be excavated to
such widths and depths as necessary to obtain a firrstableé foundation. Unsuitable material shall
be disposed of at an off-site area acquired by the Guatréor such purpose. Where surface or
ground water is encountered, provisions shall be madsdquate drainage of the area. Backfiling
shall consist of clean sandy material approved by tvenlEngineer.




Construction Specifications
Section Ill - Road Construction

Rock Excavation When rock excavation requires blasting, the Cordrasitall exercise care not to
overshoot, and shall remove any material outsideuti®azed cross section which may be shattered
or loosened by such blasting. Blasting operations sbafbrm to the latest local, state and federal
regulations and shall be done by licensed blastersafifasting permit has been obtained from the
Fire Chief having jurisdiction over the area.

Compacted Earth FillsMaterials for fill shall be obtained from roadwexcavation, borrow pits or
other approved sources. The material used shall b&drmaesegetable matter and other deleterious
substances and shall not contain rocks larger than h@snc any direction.

Areas to be filled shall be scarified to a reasondbéfeth in order to insure proper bond. The fill
material shall be placed in layers which, when congzhcthall not exceed 8 inches. The moisture
content of the fill material shall be such that filhean be compacted to its maximum practical
density. Filled areas shall be compacted to a minimu®b% of maximum density as defined and
measured in AASHO test T-180 Method A and certified byrargercial testing laboratory when the
subgrade level is reached.

After each layer has been placed and evenly spredwllitbe thoroughly compacted to its maximum
practical density. Compaction shall be by means e¢sé-foot rollers, multiple-wheel pneumatic-
tired rollers or other types of rollers, which wi# lable to compact the fill to the desired density.

No fill material shall be placedpread or rolled while the ground or fill is frozen cawing or during
unfavorable weather conditions. When the work iginfged by heavy rain, fill operations shall not
be resumed until the moisture content and density dillthee as previously specified.

Dust Contral During summer months, proper dust control measuresbehtalken by the Contractor
to abate dust nuisance to abutting properties. Calciuori@lshall be furnished and applied by the
Contractor unless this requirement is waived, in wgjtloy the Town Engineer. Calcium Chloride
shall be commercial grade, furnished in 100 Ib., 5-ply bstgsed under weatherproof cover and
stacked alternately for ventilation. Application shelat the rate-of about one-half pound per square
yard unless otherwise directed by the Town Engineer.



Construction Specifications
Section Ill - Road Construction

SUBGRADE PREPARATION

The subgrade shall be prepared to the full width of the ngat-of-way and any adjacent bank
easements, in conformity with the lines, grades, sl@pel cross-section of the approved plans.
Grades under paved areas shall be held to a toleraptesafr minus one-tenth of a foot (0.1"). The
shoulders shall be shaped and landscaped so that therightief-way presents a neat and pleasant
appearance, but shoulder loaming and seeding shall be pasyodiell paving work has been done.

Soft or otherwise unsuitable material in the subgradégmupaved areas, shall be removed and
replaced with approved material. All low sections, s@e other depressions shall be brought to
grade. After the subgrade is properly shaped, it shatideughly compacted with an approved
roller weighing not less than 10 tons. Wetting or sagathe subgrade by blading, required along
with the rolling of the subgrade, shall be included tamiproper compaction.

The top 6 inches of subgrade in paved areas shall be cadgaca minimum of 95% of maximum
density as defined and measured in AASHO test T-180 Method A.

The finished subgrade shall pitch from the centerlin@ad to the edge of pavement at a rate of two
percent (2 %pas shown on the typical road cross-section.

GRAVEL BASE COURSE

General The gravel base course shall consist of a 9-ineth tompacted thickness for sidewalks and
a 12-inch total compacted thickness for roadway pavemdriis.gravel base course shall be placed
only on a subgrade approved, in writing, by the Town Emgine

The lines and grades shall be established by the @bmtyan conformity with the drawings and shall
be maintained by means of grade stakes, placed in laradelta the centerline of the areas to be
paved, and spaced 50 feet on center so that string lineksersdretched between the stakes.



Construction Specifications
Section Ill - Road Construction

Gravel Base Course — continued.

Material Gravel shall consist of inert material thatasd) durable stone and coarse sand, free from
loam and clay, surface coatings and deleterious matefiiils gradation shall meet Mass. Highway
standard M1.03.1 with the following requirements:

Sieve Size Percent Passing by Weight
3” 100
11/2” 70-100
3/4" 50-85
#4 30-60
#200 0-12

Placing and Mixing Gravel base courses shall be placed and spread ugiforiayers not exceeding
6 inches after compaction. Care shall be taken spileading the gravel to rake forward and
distribute the largest stones so that they will bda@tottom of the gravel course and be evenly
distributed, but under no circumstances will stones latgar 3 inches be permitted.

The material shall be mixed evenly with blade gradetiteach layer of gravel is uniform throughout
its depth. During this operation, water shall be addesphgkling equipment in such amounts as are
required to obtain optimum moisture for the required den$lfiren uniform, the mixture shall again
be spread smoothly to the cross-section as showmeoaiproved drawings.

Compaction Immediately following final spreading and smoothingrelterials placed shall be
compacted to the full width by rolling with a self-propéll power roller, weighing not less than 10
tons, and having a minimum weight of 300 pounds per inch widtbar wheel. Rolling shall
progress gradually from the sides to the center, panallelthe centerline of the road and lapping
uniformly each preceding track by one-half the widthumistrack and shall continue until all the
surface has been rolled and satisfactory compactiaineiot

Each layer of gravel base course shall be compactaaninimum of 98% of maximum density for

roadways and 95% of maximum density for sidewalks, as dedfind measured in AASHO test T-
180 Method A.

10



Construction Specifications
Section Ill - Road Construction

Gravel Base Course — continued.

Smoothness TestThe surface of the top layer of gravel base couraéstiow no deviations in
excess of 3/8 inch when tested with a 10-foot straight edgked both parallel with and at right
angles to the center line of the area to be paved.dawiation in excess of this amount shall be
corrected by loosening, adding, or removing materisghaging, and compacting to the satisfaction
of the Town Engineer. The surface of underlayers bkedihished to a reasonably even contour as
approved by the Town Engineer. To accomplish a smoutleeen surface, the top two (2) inches
of gravel base shall be placed with processed graveidhaai greater gradation than 3/4 inch stones.

SURFACE COURSE

General The surface course shall consist of bituminousredador all roads in compliance with the
Dartmouth Planning Board's Rules and Regulations unleesmsle waived by the Planning Board
and replaced by some other surface course of lastingy#tre

Bituminous Concrete The surface shall consist of two (2) bituminous ceteclayers; the first a two
(2) inch binder course, and the second a one andaiihgl-1/2) inch top course. Where berms are
called for, they shall be either a 6" x 8" bituminouaaete machine formed berm or a monolithic
finish berm one (1) foot wide x three and dvadf (3-1/2) inch high cape cod berm set on top of the
binder course. The height of the berm shall be finesght after top course is installedll materials
and workmanship shall conform to Section 460 and/or 470edathst edition of Mass Highway
Standard Specifications for Highways and Bridges", fos€laBituminous Concrete Pavement, Type
I-1.

Any reference, in that book to State officials or d&pants shall apply to the corresponding officials
or departments of the Town of Dartmouth, Massachusetpproved substitute.

PATCHING TRENCHES

Trench Preparation All material for backfiling the trench shall be sdita and free from organic
substances, large stones, and frost. Twelve inchpsogéssedjravel meeting the Mass Highway
standard M1.03.1 specificatiosball be installed as a base course @mipacted to a minimum of
98% of maximum density for roadway trenches and 95% ofmmamridensity for sidewalk trenches,
before thgpermanent patch is applied.

11



Construction Specifications
Section Ill - Road Construction

Patching Trenches - continued.

Controlled Density Fill Cross trenches of existing Town roadways for sergbnnections or main
extensions shall require the installation of ContIDensity Fill (flowable fill) in place of backfilled

material and gravel. Controlled Density Fill mateiaa flowable, self consolidating, rigid setting,
low density material that can substitute for compactegiadfor backfills, fils and structural fills. All

materials shall meet Mass Highway standard M4.08.0, Typéel¥:Flowable (Excavatable) or Type
2E Flowable (Excavatable).

Patching Material A temporary pavement patch shall be installed with (2) inches of bituminous
concrete binder course. A permanent trench shalinselled equal to the existing pavement
thickness, but not less than three (3) inches norgréadn six (6) inches in two (2) inch lifts. Cold
planing of cross trenches from curb line to curb lovee and one-half (1-1/2) inches deep and two (2)
feet wider on each side of the trench, shall be deferd the permanent top course of bituminous
concrete is installed. Utility extensions along engtlTown roadways shall be overlaid from edge of
pavement to edge of pavement with a one and one-half2f1ki¢ch top course of bituminous
concrete for the entire length after allowing fomtrle settlement over one (1) winter. In order to
maintain existing curb reveal, the Town may requirel gdaning of the roadway before overlaying
with pavement. The contractor shall be responsibledising all structures to the proper grade and
replacement of all disturbed traffic markings.

Thebituminous concrete for all roadway cuts shall be Al&timinous Concrete Pavement, Type |
1.

12



CONSTRUCTION SPECIFICATIONS

SECTION IV - DRAINAGE CONSTRUCTION

SCOPE OF WORK

The Contractor shall furnish all materials and perfafinwvork and services necessary for the
complete construction of the storm drainage system,iesgallation or construction of all storm
drains,cellar drains, perimeter and conductor drains, infitragystems, catch basins, manholes
headwalls, stormwater treatment facilities, detenbasinsgetc., including all related work such as
excavation, backfiling and compaction.

The Contractor shall perform his work in accordandé wians approved by the Planning Bqard
Conservation Commission or Department of Public Works.

MATERIALS
Pipe. The type of pipe allowable for storm drains shalliimged to:

1. Reinforced concrete pipe conforming to ASTM C-76, "Sjgations for Reinforced
Concrete Culvert, Storm Drain and Sewer Pipe". The sipé# be Class IV for
diameters between 12 inches and 27 ind@&sss Il for diameters 30 inches and larger,
unless specified otherwise on the plans.

2. Non-reinforced concrete pipe conforming to ASTM4AC-

3. Corrugated metal pipe which shall be aluminum or beedaaside and outside with
asphalt cement, and shall conform to the requiremé®a8HO M-36. Perforated pipe
may be used on approval of the Director.

4. High-density polyethylene pipe (HDPE) conforming to ASD 3350, "Standard
Specification for Polyethylene Plastics Pipe andrigiMaterials” and AASHTO M-252
and AASHTO M-294. High-density polyethylene pipe shalllm@tllowed for flared
ends or piping exiting manholes or catch basins todlarels or outlets.

13



Construction Specifications
Section IV — Drainage Construction

Materials — continued.

5. Polyvinyl Chloride Pipe (PVC pipe) shall conform t&PM Standard D 1784 and D
3034-SDR 35.

a. The pipe and fittings shall be homogeneous throughdutea from visible cracks,
holes, foreign inclusion or other injurious defects.e Ppipe shall be as uniform as
commercially practical in color, opacity, density artdes physical properties.

b. All fittings and accessories shall have dimensamszcommended by the
manufacturer and have bell and/or spigot configurationgatbte with that of the
pipe.

c. Pipe shall pass impact resistance test in accardetit ASTM D 2444 and minimum
pipe stiffness test at 5% deflection in accordance ASMM D2412.

d. The normal length of 12-inch size and smaller sleall® or 14 feet and 15-inch size
shall be no longer than 20 feet.

e. Pipe and fittings shall be manufactured in the UrStadles of America. and shall be
accompanied by the manufacturer's certificate of comgaiain addition to meeting
the performance tests specified hereinafter.

The type of pipe allowable for cellar drains, conductope&rimeter drains shall be a minimum
of 4 inches in diameter and limited to:

1. Polyvinyl Chloride Pipe conforming to ASTM Standard 84 and D 3034-SDR 35.
2. Cast Iron Pipe, not less than Class 24, confortoiigSA A21-8.
3. Ductile Iron Pipe, not less than Class 50.

4. High-density polyethylene pipe (HDPE), conforming toTASD 3350, AASHTO M-252
and AASHTO M-294.

Structures Manholes and catch basins shall be precast dencreconcrete block conforming to
standard dimensions or those shown on the typical def@fecast cones argkctions shall be
constructed of reinforced concrete conforming to ASTM78. Bricks shall conform to ASTM C-32
Grade MA. Radial concrete blocks shall be not leas ghinches in length and of such shape that the
joints can be effectively sealed and bonded with morfdrey shall conform to

14



Construction Specifications
Section IV - Drainage Construction

Materials - continued.

ASTM C-139. Precast concrete rings shall conform tdM%-14. The brickwork between the
concrete cone and the metal frame shall be exterisaihled” with a filter fabric to eliminate “fines”
from entering the manhole via voids.

Concrete for headwalls, footings and other structuraisve a minimum compressive strength of
2500 psi at 28 days.

Reinforcing steel shall conform to ASTM A-305 for bainforcement and ASTM A-185 for wire
mesh.

Mortar for masonry work and pipe joints shall consfsbree (1) part Portland cement to two (2)
parts sand. Portland cement shall conform to ASTM C-I$0e Il. Sand shall conform to ASTM
C-144. The mortar shall be used within thirty (30) minditesy the time that the ingredients are
mixed with water. Water shall be clean and free fiogurities.

Frames, covers and gratings and hoods shall be ofggaeshpwn on the typical details. Generally,
manhole frames and covers shall be East Jordan Imk3/Cat. No. LA268, LK110 or approved
equal. Catch basin frames and grates shall be EastnJobon Works Cat. No. LF 248-2, LK 120A
or approved equal. Catch basin hoods shall be East JoothaWorks Cat. No. L 202 or approved
equal. All castings shall be true to pattern in form and dinuenss free from faults, sponginess,
cracks, blowholes and other defects affecting theangth.

EXCAVATION AND BACKFILLING

Excavation The Contractor shall excavate whatever matenebuntered to the depths shown on
the drawings. In open cut excavation, the trench vatthe top of the pipe shall be no wider than
the outside diameter of the pipe, plus 1.5 feet, unless @amis granted by the inspector. The
trench above the top of the pipe shall have suffigapge so that the banks will not slide.
Sheetingshoring of trenches shdle the Contractor's responsibildpd as may be required by
applicable governmental laws and regulations.

Excavation for manholes, catch basins, headwaligler structures shall be sufficient to leave at
least 12 inches in the clear between their outer sgfand the embankment or timber which
may be used to hold and protect the banks. Any overdgpéivation below the footings of such
structures shall be filled with concrete or as diretigthe Town Engineer and will be at the
Contractor's expense.

15



Construction Specifications
Section IV - Drainage Construction

Excavation and Backfilling - continued.

Care must be taken not to damage water pipes, storm,dsaiigry sewers, gas mains, electric
conduits, or other structures encountered on the lindseafork. In case of damage to any
structures, the Owner of the structures and the Deparoh&ublic Works shall be notified
immediately by the Contractor so that the proper stepsbe taken to repair, at the expense of the
Contractor, any and all damage done.

Rock Excavation Any required rock blasting shall be done by licensedgrer only and shall be
carried out in strict accordance with the existing gowental ordinances and regulations. A blasting
permit must be obtained from the local Fire Chief hgrisdiction over the area. Any damage to
the work or property of others caused by blasting operasball be repaired at the expense of the
Contractor.

Whenever the bottom of the trench is rock or bouldeshall be excavated six (Bjches below

grade and refilled to grade with suitable material as agprby the Town Engineer. The sides of the
trench in rock shall be excavated to such width thabio& shall be closer to the pipe barrel or other
structures than six (@ches when the pipe is laid in the trench with a rabatignment.

Bedding For drain mains, trenches shall be shaped to givpifle a continuous and even bearing.
Where the bottom of the trench has been taken caigteater depth than above specified, it shall be
refilled with earth, properly compacted and shaped. Ther&ctor shall undercut unsuitable

material and replace it with suitable material.

For drain services, when indicated by the Town Engjrisding shall be comprised of a 6" layer of
pea-stone, 1/2" crushed stone or sand in the case o€.Hov proper support and protection from
settling.

Backfilling. For drain mains, all materials for backfilling ttnench shall be suitable and free from
organic substances, large stones and frost. No stangking over fifty (50) pounds shall be
backfilled anywhere into the pipe trench.

For drain services, when indicated by the Town Engjrteerpipe shall be completely encased in an
envelope of pea-stone, 1/2 inch crushed stone, or sainel aase of P.V.C., approximately six (6)
inches on each side and six (6) inches on the tomeStarger than three (3) inches in diameter shall
not be closer than twelve (12) inches to the pipe.r @a, materials for backfiling the trench shall
be suitable and free from organic substances, largestord frost. No stone weighing over fifty

(50) pounds shall be backfilled anywhere into the trench.
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Construction Specifications
Section IV - Drainage Construction

Excavation and Backfilling - continued.

Compaction shall be either by puddling or by mechanieans as approved by the Director. If
compaction by the puddling method is desired, the Contrabadrobtain permission from the Water
Division who will install a hydrant meter. Charges ¥vater so used shall be made by the Water
Division. Care must be taken to prevent excessivefuor silt infiltration into the pipes or below
the discharge end, any materials so deposited must beadrog the Contractor at no cost to the
Town. While puddling is underway and afterwards, until puddledsahave sufficiently hardened,
the Contractor must protect the trench and the puliicswitable barriers, lights, etc.

INSTALLATION

Pipe Laying. All pipe, before being lowered into the trenshall be clean and free from defects. The
Contractor shall remove, by pumping or other meanswatgr accumulated in the trench during the
pipe laying period and keep the trench dry until the joirégpaoperly connected.

The pipe shall be laid with bell ends upstream, beginnitigealower end of the pipeline. The
pipeline shall be laid to the grades and alignment odrteings.

Drain Pipe Design for Self-Cleansing Velocities

Drain Pipe Size Minimum Slope
12" 0.0080
15" 0.0060
18"to 21" 0.0050
24" to 30” 0.0025
36" to 42" 0.0015
48" + 0.0010

Joints

a. Concrete Pipe (Bell and Spigot, or Tongue and Groove)

The interior surface of the bell (groove) shalcbeefully cleaned with a wet brush,

and a layer of soft mortar shall be applied to thestohalf of the bell (groove). The

spigot (tongue) of the second pipe shall then be clezaredully with a wet brush,

covered with a layer of soft mortar to its upper taligl inserted in the bell (groove)

end of the first pipe. Sufficient mortar shall be useddampletely fill the joint and to

form a bead on the outside. The interior surfaceeajotht shall be finished smooth and the
mortar bead on the outside shall be protected fromitlaae sun until the
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Construction Specifications
Section IV - Drainage Construction
Installation - continued.

mortar is satisfactorily cured. For a tighter jothie Contractor shall use a jute string in
each joint, unless specifically waived in writing bg fiown Engineer.

b . Corrugated Metal Pipe

Joints shall be made by riveting or by means of cctimge bands with bolted couplings in
accordance with the recommendations of the pipe maouésctWhen the pipe laps at
circumferential joints, the inner lap shall be on diesvnstream end of the culvert.
Longitudinal laps shall be located at the horizontad.axi

¢ . Ductile Iron Pipe.

Joints shall be made in accordance with the latestttbns and specifications of the
manufacturer.

d . Polyvinyl Chloride Pipe

Joints shall be bell and spigot. The bell shall sirwdi an integral wall section with a
solid cross section rubber ring factory-assembled, sdorcked in place to prevent
displacement. Joints shall conform to ASTM StandaGRD2.

e. High-Density Polyethylene Pipe (HDPE)

Joints shall be bell and spigot.

Structures All structures shall conform to the dimensions shaw the typical details. When field
conditions warrant, as determined by the inspectorhoias, catch basins, and headwalls shall be
constructed on a six (6) inch slab of cast-in-placee placed on undisturbed earth; over-
excavation shall be compensated for with additionatiia at the contractor's expense. If a six- (6)
inch slab is not used four- (4) inch pre-cast sectiplaéés shall be used for the base and shall
conform to the dimensions shown on the typical det&glls, where not specified, shall be concrete,
brick, radial concrete blocks or pre-cast concrete riddanholes shall have shaped channels
connecting main lines.

Brick and concrete blocks shall be clean and thorougétyed before laying. All joints shall be
completely filled with mortar and struck to a smootlsfin Brick shall be laid in stretcher
courses with every sixth course laid radially. The idatef brick and concrete block structures,
and the inside, if required by the Town Engineer, skeaflastered and troweled smooth with 5/8
inch of mortar.
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Construction Specifications
Section IV - Drainage Construction

Installation - continued.

The bottom section of pre-cast manholes shall Imgdito the concrete footing with mortar, and
successive sections shall be jointed together witlianoiT he joint space shall be completely filled
with mortar and finished smooth on the inside and outsid&apered section four feet in height shall
be placed on top of the uppermost straight section assbiouhe typical detail.

Frame castings for catch basins and manholes shsdithe full mortar beds true to the lines and
grades.

Aprons shall be provided at all headwalls and where sacgshe Contractor shall excavate a ditch,
at a slope of 0.5 percent, to existing ground.

Stone for Pipe Ends and Rip-raftone for pipe ends shall be sound, durable rock, whamgular

in shape. Rounded stones, boulders. sandstone or siraiter or relatively thin slabs will not be
acceptable. Each stone shall weigh not less than 5@poman more than 125 pounds and at least
75% of the volume shall consist of stone weighing red tean 75 pounds each.

The remainder of the stones shall be so graded that piaeed with the larger stones, the entire
mass will be compact. No stone shall have a minitihickness less than one-third of its length or
width.

Swales Drainage swales shall have a bottom width at leqsél to the diameter of the outfall pipe,
with side slopes of 1 vertical to 2 horizontal. Sabhf swaleshall not be deposited along the sides
SO as to create ponding. Care must be exercised toatkmvater pockets over and adjacent to such
swales.
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CONSTRUCTION SPECIFICATIONS

SECTION V - WATER MAIN CONSTRUCTION

SCOPE OF WORK

The Contractor shall furnish all materials and perfatithe work and services necessary for the
complete construction of the water distribution systiesn; installation of all pipes, gate valves,
fittings, hydrants, thrust blocks, etc. including all tethwork such as excavation, backfilling,
compaction, testing and disinfecting.

The Contractor shall perform his work in accordandé tie plans, approved by the Planning Board
and/or the approving authority in the Department of PWilicks.

Connection to Town's Systernater main connections to the town's distributionesyswill be
inspected by the Engineering Division. The Contrashaill furnish all necessary materials and labor
needed for such connection.

Whenever possible, water main connections shall derpeed by professional installers equipped
with a wet tapping machine that allows no interruptibesasvice to existing water consumers.

No water supply will be shut off without giving sufficiembtice to the consumers and stating the time
when the supply will be turned off and turned baok Permission to shut off water shall first be
obtained from the Water Division who will shut thetaraoff and turn it on again. Special care shall
be taken so as not to damage consumers' appurtenaisces; damages occur, the Contractor shall
repair such damages at his own expense.

Water main extensions will be shut off from the téadistribution system at the connectgate

valve until the water main is pressure tested for legkaderinated, sampled and found to be
bacteria free and until the first building is to be caoted with a servicand the meter set. Prior to
the first building being connected and the water maictreded, the water main shall be resampled.
When long main extensions are installed, activatidiroe allowed only to service that portion which
will be utilized by connections to existing buildingsbuildings under constructiorArrangements
may be made with the Water Division to temporarijhate the mains for testing or other purposes.
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Construction Specifications
Section V - Water Main Construction

MATERIALS

Pipe The type of pipe allowable for water mains shalirogéed to cement-lined ductile iron pipe,
not less than Class 52.

Ductile Iron Pipe Water pipe is to be Class 52 cement-lined ductiledmriorming in wall thickness
to ANSI Spec. A21.51-1976, tar coated on the outside with poughiras. Inside

cement coating shall not be less than 1/8 inch thidkcanform to ANSI Specs. A21.11-1972 and
A21.4-1974.

Jointing material shall be solid rubber rings with wedmsd shipped separately from each length of
pipe. The pipe shall have normal laying lengths ofatl@8feet. The rubber rings shall be of solid
cross-section. The full circumference of pipe joiftalldbe gagged with a feeler gage after assembly
to verify proper seating of rubber rings.

Fittings  All fittings shall conform to the latest revisiof the town's specifications for materials,
which are used for bidding purposes.

Gate Valves and Valve Boxe$sate valves and valve boxes shall conform tdatesst revision of the
town's specifications for materials, which are usedidding purposes.

Hydrants Hydrants shall conform to the latest revisiomhaf town's specifications for materials,
which are used for bidding purposes.

Domestic ServicesPiping for domestic services shall be limited to

1. Copper tubing, which shall be in accordance with AWYFACR, Type K or Federal
Specification WWT 799, Type Krhe size shall not be less than % inch.

2. High Density Polyethylene copper tube size pipe #3408, SR8 for 200 psi used with
compression fittings and meeting the requirements of ABPMI37-81 (CTS). Polyethylene
pipe shall be American manufactured and approved by the Eogyimeer with stainless steel
connecting inserts and blue color coded. For connect@water mains up to and including
2" size services, the street side installation toctire stop shall be Type K copper only.

Corporation stops shall be brass and in accordanceAWWA C800-55. Inlet CC thread and

outlet copper compression and shall conform to thetlatgsion of the Town's specifications for
materials which are used for bidding purposes.
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Construction Specifications
Section V - Water Main Construction

Materials — continued

Curb stops shall be brass and comply with all appliqadntess of AWWA C800-55, inverted key,
round way, combined cap and key with check, no drain, caygrepression connectioasd

shall conform to the latest revision of the Towapecifications for materials, which are used for
bidding purposes.

Curb boxes shall be arch pattern base 3-1/2 x 4-1/2 ftesttping design with 30-inch stationary
stainless steebds. Covers shall have two holes for removal wganner wrench and have brass
bushing insert tapped for 1 inch iron pipe or cone top sowéh threaded brass pentagon plug for
use in concrete or bituminous concrete.

EXCAVATION AND BACKFILLING

The Contractor shall excavate all encountered mée¢oahe depths shown on the drawings. Trench
depths, not shown, shall be figured to allow a minimur fefet cover over the top of the pipe.

No tunneling shall be permitted in place of trench amiesibn for the water mains, unless the road
grade has been established in accordance with grade ptake&sisly set by a reputable engineer or
surveyor at the expense of the Contractor.

In open cut excavation, the trench width at the togh@fpipe shall be no wider than the outside
diameter of the pipe, plus 1.5 feet, unless permission msegtdy the Inspector. The trench above
the top of the pipe shall have sufficient slope so tiiatbanks will not slide. Sheeting of trenches will
be at the Contractor's discretion and as may be reloyrepplicable governmental laws and
regulations.

Care must be taken not to damage water pipes, draing;ss@as mains, electric conduits or other
structures encountered on the lines of the work. le chdamage to any structures, the owner of
the structures and the Department of Public Works shaidbltified immediately by the Contractor so
that the proper steps may be taken to repair, at thesxpéd the Contractor, any and all damage
done.

Rock Excavation Any rock blasting shall be done by licensed persaoifsand shall be carried out in
strict accordance with the existing governmental ordiea and regulations. A blasting permit must
be obtained from the local Fire Chief having jurisdintover the area. Any damage to the work or
property of others caused by blasting operations shadigmared at the expense of the Contractor.
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Construction Specifications
Section V - Water Main Construction

Excavation and Backfilling - continued

Whenever the bottom of the trench is rock or bouldeshall be excavated six (6) inches below
grade and refilled to grade with fine material rammedacel The sides of the trench in rock shall be
excavated to such width that no rock shall be closéneipe barrel or other structures than six (6)
inches when the pipe is laid in the trench with a @mbafgnment.

Beddingof Water Mains Six inch dirt mounds shall be used under the pipe. [Eaa earth with
stones no larger than three (3) inches shall be Hamekked and properly tamped beneath the pipe so
that the pipe shall have a continuous and even bearing.

Bedding of Water ServicesAll water services shall be bedded in sand.

The Contractor shall undercut unsuitable material andcepli with suitable material.

Backfiling. All materials for backfiling the trench shall baeitable and free from organic substances,
large stones and frost. No stone weighing over f§8).(pounds shall be backfilled anywhere into
the trench.

Stones larger than three (3) inches in diameter isbilbe closer than six (6) inches to the pipe.

The backfill around the pipe shall be deposited by handyewarboth sides to the centerline of the
pipe and tamped with suitable tools, then filled in bydhfam one (1) foot above the pipe before
backfiling with a machine. The remaining backfill ke compacted by machines, compactors or
puddling, in which case a water charge will be made. euddling is underway and afterwards,
until the puddled areas have sufficiently hardened, ther@zint must protect the trench and the
public by suitable barriers, lights, etc. The wat&s itne new mains shall not be turned on until fill
material is placed to the proper grade over the pipelm¢suigound hydrants.

INSTALLATION

Pipe Laying All pipe, before being lowered into the trench, shalclean and free from defects. The
Contractor shall remove, by pumping or other meanswatgr accumulated in the trench during the
pipe laying period and keep the trench dry until the joirgpaoperly connected. Pipe shall be
backfilled as necessary to prevent floating. Any pigacivhas floated, shall be removed from the
trench and re-laid to the satisfaction of the InspecWhen pipe laying is not in progress, the open
ends of all pipe lines shall be closed to keep out aigarmaterial and trench water.
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Construction Specifications
Section V - Water Main Construction

Installation - continued.

Wedges supplied with the pipe shall be used according to thefawéurer's recommendation to
effect electrical continuity.

Where water mains are within eighteen (18) inchesdraan or sewer line, the area surrounding all
pipes shall be filled with 3/4 inch crushed stone fromaibigégom of the deepest newly excavated
trench to one foot above the uppermost pipe.

Gate Valves and HydrantsAll gate valves and hydrants shall be set plumbyvagalhydrants and all
other fittings shall be connected with short lengthgie.

Hydrants shall have the steamer nozzle facing théwag Six (6) inch diameter ductile iron pipe
shall be used for hydrant laterals. Each hydrant neustlved on the lateral with a six (6) inch gate
valve, box and cover. Concrete thrust blocks shalldeed between the back of the hydrant and the
undisturbed bank. The concrete must not obstruct theritydirain.

A pit at least twelve (12) inches in depth below thedratof the hydrant and at least eighteen (18)
inches in radius shall be dug at each hydrant. Thisgdispace around the hydrant shall be re-filled
to within two (2) feebf the ground surface with clean stone. The backfiir@gund the hydrant shall
be thoroughly tamped. After installation, hydrantsidf@bainted to match existing town-hydrants:
International Orange body and caps with reflective avbd@nnet.

Joints Joints in grooved rubber gasket and mechanical joirttleliron pipe shall be made in
accordance with the latest directions and specificatidnthe manufacturer.

Concrete Backing The Contractor shall be responsible to supply arndllic®ncrete thrust blocks at
all bends, teeend capsnd hydrants as shown on the Standard Detail. Theetershall be
composed of one part Portland cement, two parts sandangdrts coarse aggregate. The
concrete shall be mixed and placed in a manner satisfao the Inspector. In placing the concrete,
care shall be taken not to disturb the alignment opibes around or adjacent to the concrete being
placed. Solid concrete thrust/barrel blocks or othéhats may be approved by the Town Engineer.
Stone shall not be allowed for thrust blocks.

Dead End Mains All dead ends of mains without a terminal hydistmll have a one (1) inch tap
installed within two (2) feet of the end of the maithna copper flow for flushing purposes. The
flow shall consist of a one (I)ch corporation stop threaded into the n@wd attached to a one (1)
inch curb stop with copper tubing; a length of copper tubinad lead from the curb
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Section V - Water Main Construction

Installation - continued.

stop to the surface of the ground. The curb stop shalletirl/4 turn to open and have an Erie
type curb box with two (2) hole cover. The line caglldbe held in place by a thrust block. The flow
curb box shall be in the shoulder of the roadway vinthdutlet directed towartthe street surface.

Domestic ServicesWhen indicated by the Town Engineer, taps for allises 3/4 inch and larger
shall be made with a double-strap service saddle tappéé ttesired size with a corporation and a
goose neck in the copper, close to the corporation stogxpansion. Taps shall be made to the
upper quadrant of the pipe.

From the main to the curb stop, all services shatidmoer High density polyethylene or copper
may be used from the curb stop to the mater of one diameter. All services from the mainhi® t
foundation shall have a minimum cover of four (4) fegervices shall enter the building at a 90
degree angle from the street directly into the frorgithrer side.

Curb stops shall be placed one foot from the propesydimthe town side. Services requiring tubing
in lengths longer than is commonly commercially puredaghall be connected with compression-
type, three part brass couplings.

Meter pits shall not be installed except with permis&iom the Water Dept. Superintendent and then
be constructed according to thdeter Box Installation” specifications in the appenaixhese
regulations.

Meter stops, meter connections and blanks will bedbead, but not installed, by the Water Division.
Requests for meters to be set and water turned orbshalhde, after the Inspector has determined
that the service line has been installed properly sifehk freeto the Water Division at least 24
hours in advance.

Fire Services The tap for a fire service shall be inspected byitspector. The Contractor shall
furnish all necessary materials and labor needed éoingtallation. Wet taps shall be required on
existing water mains, whenever possible, with thellagion of a tapping gate and sleeve.

Fire lines shall be considered extensions of thewasin and require proper testing and chlorination
as described in these specifications.
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Section V - Water Main Construction

SPECIAL REQUIREMENTS

Hydrostatic Testing and Chlorination of Water Mains

All water mains and apparatus shall be subject to hyaliogiressure test for leakage and upon
acceptance of such test, shall be properly disinfecteokitteriological purposes. All procedures
shall comply with AWWA Standards #'s ANS1/AWWACG600-82 and AWB&51-86. All work
shall be performed by workmen who are experienced arlceeplainted with pressure testing and
disinfection procedures.

Filing: In order to perform the strength and leakage testmtie should be filled slowly (so as not
to disturb existing lines) from the low end if possi@&pelling air from the hydrants and taps at the
beginning and end of the line. The line shall be shuindand left filled for 24 hours.

Flushing All new water mains, and existing water mains thatehbeen drained and cut-into for

making connections, shall be thoroughly flushed prior tessure or leakage testing or final
chlorination. Flushing shall be accomplished by p&rt@bening and closing valves, hydrants, and
blowoffs, several times, under expected line pressuth,fleiv velocities of not less than 2.5 feet per
second, in the main(s). The size and number of hyarattéts or main taps to provide the required
flow (at 40 psi residual pressure) is as follows:

1. MINIMUM REQUIRED FLOW AND OPENINGS TO FLUSH PIPENES
(40 psi Residual Pressure in Water Mains)

Pipe Flow Required to Produce Minimum Size of Hydrant Outlets
Diameter 2.5 fps Velocity in Main Taps on Main Size

(in.) (9pm) (in.) Number (in.)

4 100 15/16 1 2-1/2

6 220 1-3/8 1 2-1/2

8 390 1-7/8 1 2-1/2

10 610 2-5/16 1 2-1/2

12 880 2-13/16 1 2-1/2

16 1565 3-5/8 2 2-1/2

2. If less than a 40 psi residual is available in theaymaith the size tap shown above, then a larger
or more tap(s) or hydrant outlets will be required, asctid by the Town Inspector or the Water
Deptartment Representative.
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Special Requirements - continued.

3. The length of time for flushing, at or above theiminm allowable velocity, shall be computed to
allow a minimum of 3 times the total volume of watered in the main(s) to be flushed to waste.
Flushing shall be done in the presence of the Town tbsper the Water Dept. Representative.

Pressure Testing

A. All new water mains, or any valved sections tbéhall be subjected to a hydrostatic pressure
of at least 1.5 times the working pressure that willtexisthe point of testing, or the rated
pressure of the pipe, whichever is greater. Test presshadi meet the following requirements:

1.

2.

Be of at least 2 hour duration.

Be not less than 1.25 times the expected system wqokasgure at the highest point along
the test section or 150 psi, whichever is greater.

Not exceed pipe or thrust-restraint design pressures.

Not vary by more than £5 psi for the duration oftést.

Not exceed 2 times the rated pressure of the valvegdoants when the pressure boundary
includes closed gate valves or hydrants. Valves shalba operated in either direction at

differential pressure greater than the rated pressure.

Not exceed 1 times the rated pressure of the valves Wie pressure boundary of the test
section includes closed butterfly valves or resilie@ted gate valves.

B. Air Removal. Following flushing, and before applyirge tspecified test pressure, air shall be
completely expelled from the pipes, valves and hydraAteer all air has been expelled, the air
blowoffs can be closed, and the test pressure applied.

C. Pressure Test. Each valved section of pipel@halowly raised to the specified test pressure for
two separate periods. The first period shall be for Thutes, after which the pressure in the test
section shall be allowed to drop slowly back to sygpeessure. The pressure shall then be
slowly raised again to the specified test pressure antdamaad for 2 hours. The test pressure
shall be applied by means of a pump connected to the pipenanner satisfactory to the Town
Inspector or the Water Dept. Representative, and which
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Special Requirements — continued.

will prevent backflow into the existing system. Vah&hall not be operated in either the closing
or opening direction, at differential pressure greatar tha rated pressure.

Examination. Any exposed pipe, fittings, valves, aptls and joints shall be carefully examined
during the test. Any damaged or defective pipe, fittingdrdmts or valves discovered following,
or as a result of the pressure test shall be repairedptaced with sound material. If faulty
materials are removed and replaced, the pressure testwgdpre shall be repeated until
satisfactory to the Town Inspector or the Water DBpjpresentative.

Leakage Test

A. Leakage testing shall be conducted concurrently wélptlessure test.

B.

Leakage Defined. Leakage shall be defined as the quahtitater that must be pumped into the

new main, or any valved section thereof, to mainpsessure within +5 psi of the specified test

pressure, after the main(s) have been filled with mate all air has been expelled. Leakage shall
be recorded to the nearest one-tenth of a gallon,dansnof a calibrated test meter. If allowed

by the Town Inspector or the Water Dept. Represertativawdown may be measured in a

calibrated barrel. All records and charts shall bextim property of the Town. The Contractor

shall employ qualified personnel throughout the testingakége shall not be measured by a drop
in pressure over a period of time.

Allowable Leakage. No pipe installation will be epted if the leakage is greater than that
determined by the following formula:

L=SD(P)
133200

where

L = allowable_gallon®f leakage per hour

S = the lengtlof pipe tested, in feet

D = the nominal pipe diameter in inches

P = the averageest pressurduring the test, in psi
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Special Requirements — continued

D. The leakage formula is based on the allowable leabé.65 gallons per day, per mile of pipe,
per inch (nominal) of pipe diameter, at a pressure of 150 p#iowable leakage at various
pressures, for various pipe diameters are shown below.

1. ALLOWABLE LEAKAGE PER 1000 FEET OF PIPELINE
NOMINAL PIPE DIAMETER —NICHES)

Average

Test Pressure 6 8 10 12 16 20 24
250 0.71 0.95 1.19 1.42 1.90 2.37 2.85
225 0.68 0.90 1.13 1.35 1.80 2.25 2.70
220 0.64 0.85 1.06 1.28 1.70 2.12 2.55
175 0.59 0.80 0.99 1.19 1.59 1.98 2.38
150 0.55 0.74 0.92 1.10 1.47 1.84 2.21
125 0.50 0.67 0.84 1.01 1.34 1.68 2.01
100 0.45 0.60 0.75 0.90 1.20 1.50 1.80

2. If the pipeline under test contains sections of uaridiameters, the allowable leakage will be
the sum of the computed leakage for each size.

3. When testing against closed metal seated valvesiditioaal leakage shall be allowed per
closed valve, of 0.0078 gallons per hour, per inch of nomaleé diameter.

4. When hydrants are in the test section, the tedi s made against the closegbrant(s) and
openedyates.

5. Zero leakagwvill be allowed on the bridge crossings or jackingsamrgs

E. Acceptance shall be determined on the basis @¥alle leakage. If any test of pipe discloses
leakage greater than that specified, the Contractdrisbatle and make repairs as necessary until
the leakage is within the specified allowance.

1. Allvisible leaks are to be repaired regardless o&theunt of leakage.

2. All water mains shall be pressure and leakage testée presence of the Town Inspector or
the Water Dept. Representative, in order to qualifafmeptance.
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Special Requirements — continued.

Chlorination of Water Mains

A. The method of chlorination shall be the ContinuBasd Method as described hereinafter, and as
approved by the Owner and the Town Inspector or the MDept. Representative.

B. Continuous Feed Method of Chlorination. The camtirs feed method consists of the following
steps:

1. Upon completion of construction, fill mains with poitawater and remove all air from high
spots and/or pockets.

2. Flush the completed main(s) to remove particles.lowinlg the filing and flushing of the
main(s), and before chlorination, complete all hydrtsttesting to the satisfaction of the
Town Inspector or the Water Dept. Representative.

3. Fill the main(s) with chlorinated potable wateryihg an initial concentration of 25 mg/| free
chlorine residual in the main(s).

A. Water from the existing distribution system or ath@proved source of supply shall be
made to flow at a constant measured rate, into the main(s). In the absence of a
meter, the rate may be approximated by methods suchaasgla pilot gage in the
discharge or measuring the time to fill a containétnmiwn volume.

4. At a point not more than 10 feet downstream frombéganning of the new main(s), water
entering the new main shall receive a dose of hypatiisolution fed at a constant rate such
that the water in the main(s) will have not lesnt5 mg/l free available chlorine. To assure
that this concentration is achieved, the Contrastwll measure chlorine concentration at
regular intervals along the main(s), using appropriaterioklotest kits, or as otherwise
described in the current edition of AW.W.A. M12 — Simetifi Procedures for Water
Examination

C. The amount of chlorine required to obtain a coma&inh of 25 mg/l per 100 feet of various
diameter pipes is as follows:
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1. CHLORINE REQUIRED TO OBTAIN A CONCENTRADON OF
25 MG/L PER 100 FEET OF PIPE.
CALCIUM
HYPOCHLORITE
PIPE SODIUM HYPOCHLORITE GALLONS OUNCES
Dia. (in.) 5% Avail. 10% Avail. 12 2% Avai 15% Avail. 65% Avail.
Chlorine  Chlorine Chlorine Chlorine  Chlorine
4 0.03 0.02 0.02 0.01 0.32 ounces
6 0.08 0.04 0.03 0.03 0.75 ounces
8 0.13 0.07 0.06 0.05 1.30 ounces
10 0.10 0.10 0.09 0.07 2.10 ounces
12 0.28 0.15 0.12 0.10 2.95 ounces
16 0.50 0.25 0.22 0.17 5.30 ounces
20 0.80 0.40 0.34 0.28 8.40 ounces
24 1.15 0.60 0.50 0.40 12.00 ounces
2. The above quantities are to be added to a suffigienttity of water, dissolved, and mixed.
The entiresolution shall be injected into the main as specified.
3. The quantities shown are based on concentratioasagible chlorine by volume. Extended
or improper storage may have caused a loss of avaiklolene.
4. For concentrations of 50 ppm, double the quantitieslliste
D. During the application of chlorine, valves shalldi@sed to prevent strong chlorine solution in the
new main(s) from flowing into the existing systemhldZine application shall continue until the
entire main(s) is filled with water having 25 mg/l oddravailable chlorine. The chlorinated water
shall be retained in the main(s) for at least 24 halusng which time all valves and hydrants in
the section(s) being treated shall betoperated, in order to disinfect the appurtenancesheAt
end of this 24 hour period, all portions of the main(s) appurtenances being tested shall have a
free available chlorine residual of at least 10 mgflleds than 10 mg/l free chlorine residual is
measured, the main(s) shall be flushed and the entinfedi®on procedure repeated.
E. Hypochlorite solutions shall be applied to the watein(s) with a gasoline or electrically

powered chemical feed pump designed for feeding chlorine aadutiFeed lines shall be of such
material and strengths as to safely withstand comosiused by the concentrated chlorine
solutions, and also the maximum pressures that mayelagedr by the pumps. All connections
shall be checked for tightness before the solutioppéied to the main.
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Special Requirements — continued.

Final Flushing

A.

After the specified retention period, the heaviljodhated water shall be flushed from the
main(s) until chlorine measurements show the conagotr in the water leaving the main(s) is no
higher than that generally prevailing in the system.

Arrangements shall be made with the Owner to fthshmain(s) of chlorinated water. Great care
shall be exercised in the selection of the ratelm# fand the discharge points, in order to
minimize complaints, and damage to public and private prppert

The environment to which the chlorinated watetoisbe discharged shall be inspected. If it
appears possible that the chlorinated discharge will cdaursage to the environment, a reducing
agent shall be applied to the water to thoroughly nergrdtie chlorine residual remaining in the
water. If necessary, state, federal, and local regylagencies should be contacted to determine
special provisions for the disposal of heavily chlaeaawater.

Bacteriological Tests

A.

Standard Conditions. After final flushing and befthre water main(s) is placed in service, water
samples shall be collected at each sampling point desajbgtthe Town Inspector or the Water
Dept. Representative and tested for bacteriological gualdéccordance with Standard Methods.
Water samples shall show the absence of coliformnisge and background bacteria. A
standard plate count will be required by the Town Inspemtdhe Water Dept. Representative
and must have at or below 50 ml before it can be aatepte

. Special Conditions. If during construction, trenchtevehas entered the main(s), or if in the

opinion of the Inspector or the Water Dept. Represestakcessive quantities of dirt or debris
have entered the main(s), bacteriological sampletlshadken at intervals of approximately 200
feet and shall be identified as to location. Samgied be taken of water that has stood in the
main(s) for at least 24 hours after final flushing hesrbcompleted.

Sampling Procedure. Samples for bacteriological sisadhall be collected, ke Inspector, in
sterile bottles treated with sodium thiosulfate. Neehor fire hydrant shall be used in the
collection of samples. A corporation cock shall bgtatled in the main with a copper tube
gooseneck assembly. After samples have been collettiedgooseneck assembly shall be
removed and replaced with a brass plug.
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Special Requirements — continued.

Bacteriological Tests — continued.

D.

The Inspector shall deliver samples to a State apgriaboratory for bacterial analysis. Only

after each consecutive sample is approved shall thésham

incorporated into the water system. In the everdt gositive reports of contamination are
received, the main(s) shall be flushed and chlorinagdadamy times as may be necessary to obtain
approved (negative) results.

Re-Chlorination

A.

If the initial chlorination fails to produce satistory bacteriological samples, the main(s) shall be
flushed and resampled. If check samples show the presérmsiform organisms, then the
main(s) shall be rechlorinated by the continuous feethou of chlorination, until satisfactory
results are obtained. High velocities in the existaygtem, resulting from flushing the new
main(s), may disturb sediment that has accumulated iexiséng mains. When check samples
are taken, the Contractor shall sample water entdiegew main(s).

Chlorination Procedures When Cutting Into Or Repairinitifgg Mains

A.

The following procedures apply when mains are whollypartially dewatered. After the
appropriate procedures have been completed, the main magtlveed to service prior to
completion of bacteriological testing, in order to mizie the time customers are out of water.
Leaks or breaks that are repaired with clamping devicds Wi mains are full of water under
pressure present little danger of contamination and regaicksinfection.

1. Trench Treatment. When an old main is opened, reliieaccident or on purpose, the
excavation will likely be wet and may be contaminatexn nearby sources of sewage or
other pollutions. Liberal quantities of hypochloritdleas shall be applied to open trench
areas to lessen the danger from pollution.

2. Swabbing with Hypochlorite Solution. The interidratl pipe and fittings used in making a
repair (particularly couplings and sleeves) shall be sedlr sprayed with a 1 percent
hypochlorite solution before they are installed.

3. Flushing. If valve and hydrant locations permit thgto flushing toward the work location

from both directions, it shall be done. Flushing shallstarted as soon as the repairs are
completed and shall be continued until discolored watgnmnated.
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Special Requirements — continued.

Chlorination Procedures When Cutting Into Or Repairinitifg Mains — continued.

4. Slug Chlorination. Where practical in addition to pnecedures above, a section of main in
which the break is located shall be isolated. ANiserconnections shall be shut off, and the
section flushed and chlorinated by the slug method andase may be increased to as much
as 300 mg/l, and the contact time reduced to as littlerasid After
chlorination, flushing shall be resumed and continued distdlolored water is eliminated and
the water is free of noticeable chlorine odor.

5. Bacteriological samples shall be taken after repalfsthe direction of flow is unknown,
samples shall be taken on each side of the main biéglositive samples are recorded, daily
sampling shall be continued until two consecutive negaaraples are recorded. Positive
samples shall be evaluated by the Town Inspector otager Dept. Representative for
corrective action.

Special Procedures For Tapping Sleeves

A. Before a tapping sleeve is installed, the extesibthe main to be tapped shall be thoroughly
cleaned, and the interior surface of the sleeve bkalightly dusted with calcium hypochlorite
powder at the rate of approximately 150 mg per square fotudéce area. Also see
(Chlorination Procedures When Cutting Into Or Repairirgtihg Mains).

Other Conditions

All work, filing, testing, and sampling must be done ire thresence of the Inspector or Water
Division personnel at all times. The Contractorlishanish all apparatus, material and labor
necessary to perform the tests. All apparatus and ialateust meet the Inspector’s approval.

ALL THE WATER USED FOR FILLING, TESTING, DISINFECTIN G AND FLUSHING
WILL BE CHARGED TO THE CONTRACTOR. APPLICATIONS AND PAYMENT OF
CURRENT SET FEES MUST BE MADE BEFORE TESTING TAKES PLACE.
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CONSTRUCTION SPECIFICATIONS

SECTION VI - SANITARY SEWER CONSTRUCTION

SCOPE OF WORK

The Contractor shall furnish all materials and perfatithe work and services necessary for the
complete construction of the sanitary sewer system,-iinstallation or construction of all sewer
mains, service connections, manholes, encasenetatsincluding all related work such as
excavation, de-watering, backfilling, testing and flustoh@nes.

The Contractor shall perform his work in accordandé tie plans, approved by the Planning Board,
and/or the approving authority in the Department of PWilicks.

The Contractor shall familiarize himself with anddabby all applicable sections of the current State
Environmental Code - Title 5.

Connection to Town's SystenSanitary sewer main connections to the towrstesy shall be made
either by the Town or by the Contractor at the @Ban of the Director. The contractor shall furnish
all necessary materials needed for such connectimigding materials for construction of a required
manhole.

MATERIALS

Pipe For Gravity Mains Pipe for sewer main construction of gravity limeduding service stubs up
to the property line and couplings shall be limited to:

1. Polyvinyl Chloride Pipe. PVC sewer pipe for grawgwers and service connections shall
conform to ASTM Standard D 1784 and D 3034-SDR 35, and shall theedbllowing
specific requirements and exceptions:

a. The pipe and fittings shall be homogeneous througinolur@e from visible cracks, holes,
foreign inclusion or other injurious defects. The pip&lde as uniform as commercially
practical in color, opacity, density and other phygicaperties.

b. Joints shall be bell and spigot. The bell shalk@&t of an integral wall section with a solid

cross section rubber ring factory-assembled, securehed in place to prevent
displacement. Joints shall conform to ASTM StandaGRD2.
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Construction Specifications
Section VI - Sanitary Sewer Construction

Materials — continued.

c. Allfittings and accessories shall have dimersesirecommended by the manufacturer
and have bell and/or spigot configurations compatible thih of the pipe.

d. Pipe shall pass impact resistance test in acamdeth ASTM D 2444 and minimum
pipe stiffness test at 5% deflection in accordance A8HM D 2412.

e. The normal length of 12-inch size and smallelt bbal3 or 14feet and 15-inch size shall
be no longer than 20 feet.

e. Pipe and fittings shall be manufacture red in theedriitates of America and shall be
accompanied by the manufacturer's certificate of comg#iain addition to meeting the
performance tests specified hereinafter.

2. Ductile Iron Pipe. Piping for shallow installatiofess than 3-feet of depth, shall be ductile
iron pipe. No installation shall have less than 2afer.

Service connections shall consist of a Wye and &3iinch diameter pipe from the sewer main to the
property line.

Pipe for services from the property line to ten (10) fiemm the foundation shall be limited to:

1. Polyvinylchloride (PVC) sewer pipe to ASTM StandBrd784 and D 3034-
SDR35.

Fittings and special couplings for connecting different giges or materials shall be made by pipe
manufacturers and used according to manufacturers’ recomnogisda

Pipe For Low Pressure Sewer Main®ipe for sewer main construction of low pressuveesdines
including service stubs up to the property line and couplingtstse limited to:

1. Polyvinylchloride (PVC) SDR-21 force main pipe with puas bell and spigot joint
connections.

2. Brass pipe for cleanouts at main terminal endspigithg shall have threaded connections to
fittings, which will also be brass.
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Materials - continued.

Service connections shall consist of a wye and aaodeone half (1 1/2) inch diameter pipe from the
sewer main to the property line and curb stop. A chableyprovided by the Town, shall be
installed within one (1) foot of the curb stop.

Pipe for services from the property line to the grimaenp shall be limited to either:

1. Polyvinylchloride (PVC) Schedule 40 pressure pipe in odeoae quarter (1 %) IPS in 10 or
20-foot lengths having a minimum pressure rating of 370 pkiaveell class of 12454-B.

2. High Density Polyethylene pipe #3408, green coded SDR® fa 200 psi.

Grinder Pumps- Grinder pumps shall be limited to the E One Extremme$B®HO071. Flood zone
pumps shall be limited to E One Extreme Series DH071-93.

Manholes All manholes shall be precast concrete, confagrtunstandard dimensions or those
shown on the typical detail. Brick and concrete bloekholes

Precast manhole cones and sections shall be comstroicteinforced concrete pipe sections,
conforming to ASTM C-478.

Concrete for encasements or other uses shall hagraum compressive strength of 2500 PSI at 28
days.

Brick for the construction of sewer invedisall conform to ASTM C-32, grade SS. Mortar for
masonry work shall consist of one part Portland Cemedttwo parts washed sand. Portland
Cement shall conform to ASTM C-150, Type 11. Sand sbafloem to ASTM C-144. The mortar
shall be used within thirty (30) minutes from the tirne ingredients are mixed with water. Water
shall be clean and free from impurities.

Frames and covers shall have machined seats and lie patern in form and dimensions, free from
faults and other defects affecting their strength. @oskall have the marking "SEWER" and the
YEAR of installation. Frames and covers shall camfto town specifications. Generally, manhole
frames and covers shall be East Jordan Iron WorksN@at.L T103A/24C7 with Sealtite covers or
approved equal for pavement use. Manhole frames and aeNeirscross-country easements shall
be East Jordan Iron Works Cat. No. LTW300 with lockingaatkertight covers or approved equal.
Cross-country locking watertight frames shall be anethdo the precast concrete cone with stainless
steel (306) bolts.

37



Construction Specifications
Section VI - Sanitary Sewer Construction

Materials - continued.

Manholes shall also be sealed between the precastetercone section and the metal frame with the
following:

1. High density polyethylene adjustment rings as manufeattoy Ladtech, Inc. or an approved
equal. Material properties shall be tested and qualifieddage per the ASTM Test
Methods reference in ASTM D 1248 and tested to assure @moplwith impact and
loading requirements per ASSHTO's Standard for Highway Bsiddestallation shall be in
accordance with the manufacturer’'s recommendations.

2. A flexible internal rubber seal as manufactured lt&xt Specialty Products or an approved
equal which, when installed, will seal and cover al &djusting rings between the precast
cone section of the manhole and the metal frameh Whié use of oversized frames and
covers such as the East Jordan Uron Works LTW300, aléiariernal rubber seal shall be
required. Installations shall be in accordance wighnlanufacturer’'s recommendations.

All manhole sectional joints shall be installed watfull perimeter exterior joint collar to
seal against infiltration as manufactured by Cretex i@jpg®roducts or an approved
equal. Installations shall be in accordance withmibaufacturer’'s recommendations.

EXCAVATION AND BACKFILLING

Excavation The Contractor shall excavate all materials entered to the depths shown on the
drawings. In open cut excavation, the trench widtheatop of the pipe shall be no wider than the
outside diameter of the pipe, plus 1.5 feet, unless permissgyanted by the Inspector. The trench
above the top of the pipe shall have sufficient slopghabthe banks will not slide.

Sheeting of trenches will be at the Contractor'sréigm and as may be required by applicable
governmental laws and regulations.

Excavation for manholes shall be sufficient to leavkeast twelve (12) inches in the clear between
their outer surfaces and the embankment or timber whashbe used to hold and

protect the banks. Any over-depth excavation belowdbgngs of such manholes shall be filled
with concrete or clean selected material and withbbehe Contractor's expense.

Care must be taken not to damage water pipes, storm,dsaiiary sewers, gas mains, electric

conduits or other structures encountered on the lindgafork. In case of damage to any
structures, the Owner of the structures and the Departsh®ublic Works shall be notified
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Excavation and Backfilling - continued.

immediately by the Contractor so that the proper stepsbe taken to repair, at the expense of the
Contractor, any and all damage done.

Rock Excavation Any required rock blasting shall be done by licensedgrer only and shall be
carried out in strict accordance with the existing gowental ordinances and regulations. A blasting
permit must be obtained from the local Fire Chief hgrisdiction over the area. Any damage to
the work or property of others caused by blasting operasball be repaired at the expense of the
Contractor.

Whenever the bottom of the trench is rock or bouldeshall be excavated six (6) inches below
grade and refilled to grade with selected material rammethce. The side of the trench in rock

shall be excavated to such width that no rock shalldser to the pipe barrel or other structures than
six (6) inches when the pipe is laid in the trench aithormal alignment.

Bedding The Contractor shall undercut unsuitable materiarepldce it with selected material
composed of screen gravel with stones not larger tHd@ ihches.

The bedding shall be comprised of a six (6) inch laygreastone, 1/2 - 3/4nch crushed stone
spread to give the pipe a continuous and even bearing.bddusng shall be required for both the
sewer main and for all service connections.

Concrete Cradle and EncasemeWthere indicated on the plans or directed by the Townrieegi
concrete cradle or concrete encasement shall barbagcordance with the typical detail. In general,
concrete cradle shall be used where depth of covertlb@gripe is from fourteen (14) to twenty-two
(22) feet. For sewers having greater depths of covarttenty-two (22) feet , full concrete
encasement shall be used.

Backfiling. The sewer pipe shall be completely encased in aglagresof one-half to three-quarter
(1/2 — 3/4) inch crushed stone six (6) inches on each sdlsi@(6) inches on top.

No stones larger than three (3) inches in diametdrtshaloser than twelve (12) inches to the pipe.
Over that, materials for backfiling the trench shallsuitable and free from organic substances, large
stones and frost. No stone weighing over fifty (50) powhdd be backfilled

anywhere into the trench. Compaction shall be eltlganachine or by the puddling method. If
puddling is used, a charge for water will be made by theM&ivision. While puddling is underway
and afterwards, until puddled areas have sufficiently hadjéhe Contractor must protect the trench
and the public by suitable barriers, lights, etc.
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INSTALLATION

Pipe Laying The Contractor shall remove by pumping or other sy@ag water accumulated in the
trench during the pipe laying period and keep the trench diythenfoints are properly connected.

All pipe, before being lowered into the trench, shalckean and free from defects. The pipe shall be
laid to grades and alignment indicated on the approved plareaygs of an interior pipe laseBelf-
cleansing velocities of 2.5 feet per second shall batamaedby following the minimum grades
described below. Terminal sewers require greater ministiopes because of the low flows and
velocities at the head of a terminal line.

Sewer Main Design for Self-Cleansing Velocities
(2.0 ft./sec., “n” value of 0.013 of Manning’s formula )

Sewer Size Minimum Slope
8" (terminal sewers only) 0.008
8” 0.004
10" 0.0028
12" 0.0022
15" 0.0015
18" 0.0012

For service connections from. the main to ten (16) fiemm the foundation, the minimum slope shall
be two (2) percent. Final location of the stub atgreperty line shall be located on an

"as built" plan giving the station at the wye, the léngtthe service from the main, the depth at the
property line and at leastvo swing ties.

Where sewer mains or services have less than@®¢foot horizontal separation aate closer than
an18 inch vertical separatido a water main, the sewer pipe shall be sleevedduithle iron or

PVC SDR-35 pipe of sufficient diameter for a distancesof(tL0) feet away from the water main and
sealed at each end with rubber couplings and stainled$atels or an approved alternative.

When the excavation for a sewer exposes otheregjlithe area surrounding all pipes shall be filled
with 3/4 inch crushed stone from the bottom of the deeypmsly excavated trench to one (1) foot
above the uppermost pipe.

The service connection ten (10) feet from the foundatiothe main should not have an angular

deviation of more than 180 degrees. All deflections, tighexception of pipe joints, shall be in the
form of long sweeps and not short angular fittings.
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Installation — continued.

No cement joints shall be allowed

Open ends of sewer pipe and cleanouts shall be sealedapdlor plugs as recommended and
furnished by the manufacturer.

Clean-outs for gravity sewer servicg®ll be in the form ok Tee of six (6) inch diameter with a
straight riser to the ground to afford a visual inspeabibtine service flovand shall be located at the
property line of each sewer service. The propertydiean-out shall be installed with PVC SDR-35
pipe to within six (6) inches of the finish grade surfand provided with a threaded PVC male to
female clean-out cover (plug). The threaded femaladitt to be glued to the SDR-35 cleanout
riser. A ten (10) inch cast iron clean-out cover kedr'SEWER" is required over the riser and shall
be purchased from the Town. The cover shall be s#tedbZontractor so as to be flush with the final
grade level of the ground or asphalin addition, clean-outs shall be located on long sesunoe

more than 100 feet apart. When the distance betwediuildeng and the property line is more than
100 feet, a clean-out shall be located at one-half gtardie, but not more than 100 feet apart.
Clean-outs on long services within the property do aveho be brought to within six (6) inches of
the finish grade surface and do not require a cast iregr co

Manholes All manholes shall be precast concrete construmbea base with a 5" wall and an 8" slab
poured monolithically. The base shall be placed on &¢leicted material. Over-excavation shall be
compensated for with additional concrete at the Coturacexpense.

The joints between sections shall be made using thewaggbmastic joint material.
Connectiondetween the manhole and pipes shall be made with laesyntiexible rubber boot and
stainless steel strap for water tightness. Corendrdlhall be required on any connection to existing
manholes with a rubber boot inserted between the oteuaind the pipe.

Lifting holes shall be filled solid with non-shrinkingomar.

The top of the cone shall have H.D.P.E. adjusting @sgsianufactured by Ladtech, Ine.allow for

adjustments of the fraraeasting. The frame casting shall be set true taalmkfinal grade and
sealed with mortar on the outside.
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Installation - continued.

Selected MaterialsSelected material shall be screened gravel, crushedlgor crushed stone,
consisting of hard, durable particles and shall meefotlmaving graduation requirements:

Sieve (square openings) et Passing (by weight)
1-1/2 inch 100
1 inch 35-70
1/2 inch 0-15
No. 4 0-5

SPECIAL REQUIREMENTS

Testing — Gravity Mains

The rate of infiltration intar leakage oudf all sewers and appurtenant constructions shalldbede

by the contractor and must be witnessed and approveddwtlaorized representative of the Town.
Suitable bulkheads, weirs or other devices shall beliputlhe Contractor to enable

the Town Engineer to make measurements of the wgtenéss of the sewers after their completion.
It is particularly important that the sewers be bultnatertight as is practicable since any infiltration
into the sewers must be pumped and then treated befalrdifposal. Testing shall be performed as
follows:

1. Leakage tests out of the sewers shall be madéiryy filte sewer and manholes in the section
being tested with water to a level not more thar{®iXeet above the center line of the main
sewer pipe at the lowest point in that section. Ifitlaage in the sewers is found to be in excess
of 150 gallons per mile of sewer per twenty-four (24) hoursnoh of pipe diameter, the sewer
or appurtenant structures shall be repaired by the Comtriacreduce the infiltration or leakage
to the rate stated herein and additional tests shatidake.

2. Whenever sewers cannot be tested by water bechsigep slopes, or for other reasons
acceptable to the Town Engineer, low-pressure air $bsilsbe used to test the sewer lines.
Leakage shall be measured in terms of time for theymes$s drop from 3.5 Ibs. per square inch
gage to 3.25 Ibs. per square inch gage. Allowable timeffereht sizes or pipe shall be in
accordance with current accepted standards:

6” and 8" sewer 4 minutes
10" sewer 5 minutes
12" sewer 6 minutes
15" sewer 8 minutes
18" sewer 9 minutes
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Testing - Gravity Mains- continued.

3. Where gravity sewers are tested by air, manho#dsbehtested by water and under a
minimum 6-foot head above the around water table, Hi@adge shall not exceed 0.5 gallons
per hour. Test water shall be maintained at a poietaat 6 inches above the joint between
the vertical wall section and the cone. In the cdseshallow manhole water shall be
maintained in the circular opening of the top slab.

4. Vacuum Testing of Manholes. If a vacuum test is pewdrin lieu of the infiltration or
exfiltration test, the Contractor shall take any alhdteps necessary to assure the Engineer
that the water table is below the invert of the hade and will be at the Contractor’s cost.
The vacuum test shall be based on the following aiteri

A. 4-0" or 5-0" diameter manhole.
1. Initial test pressure, 10 Hg (i.e., 20inch absolute).

2. Test passing. A 1inch Hg drop to 9 Hg in
2 minutes minimum allowable for 0-10 foot deep manholes;
2-1/2 minutes minimum allowable for 10-15 foot deep manholes
3 minutes minimum allowable for 15-25 foot deep manholes.

B. If the pressure drop exceeds 1 inch Hg in the allowtabés the manholshall be repaired
and retested.

C. If a manholdails to meet a 1 inch Hg drop in 1 minute after reph&,manholehall be water
exfiltration tested and repaired as necessary.

D. Testing using either air or water shall be done whenpossible prior to backfilling to assist
in locating leaks. Joint repairs by parging are to besadonboth outside and inside of the
joint to ensure a permanent seal. Vacuum testing diayestter the joint and applies
pressure to the elastomeric joint material. Progeayged and sized elastomeric joint material
must be used to avoid leakage or to enable sectionssepleated if necessary to effect a
repair.

The Contractor shall make all necessary arrangerf@ansecuring the water and/or air for test
purposes and shall stand the expense of these arrangametisthe water required for leakage
tests.

Prior to acceptance of any portion of the new fagdljtall pipelines and manholes must pass the
leakage testing requirements and shall be thoroughly clesieg a mandrel.
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Testing — Gravity Mains continued.

Cleaning Pipe Lines and Appurtenancéfpon completion of construction and testing all did a
other foreign material shall be removed from the pipesland their appurtenant constructions. No
materials shall be left in pipe lines to impede thenmaflow though them.

CONSTRUCTION OF FORCE MAINS

Installation Each pipe unit shall be inspected before being iadtalhny pipe unit or fitting
discovered to be defective either before or afteallasion shall be removed and replaced with a
sound unit.

Each pipe unit shall be handled into its position intteach only in such a manner and by such means
as the Engineer approves as satisfactory.

The pipe shall be supported by selected material place@-inch layer to provide a cushion for the
pipe. Suitable bell holes shall be provided, so that gfacement only the barrel of the pipe receives
bearing pressure from the supporting material.

Bedding and backfill material shall be free of large etoor clods greater than 1 Y% inch in diameter
or frozen earth. Backfill shall be hand placed andfelyeompacted by hand tamping

to fill all space around the pipe with particular attemtio the haunches and sides of the pipe.
Selected backfill material shall be placed to a mininadih2 inches over the top of the pipe.

Details of gasket installation and joint assemblyl$abdw the directions of the pipe manufacturer,
all subject to the approval of the Engineer. Each pigeshall be carefully pushed into place without
damage to the pipe or gasket.

The Contractor shall take all necessary precautiopseeent flotation of the pipe in the trench.

At all times when pipe installation is not in prograsg open ends of the pipe shall be closed with
temporary watertight plugs or by other approved meansatér is in the trench when work is to be
resumed, the plug shall not be removed until all suitaloleigions have been made to prevent water,
earth or other materials from entering the pipe.

Pipelines shall not be used as conductors for trenchady@iduring construction.

Cleaning Care shall be taken to prevent earth, water aret athterials from entering the pipeline.
As soon as possible after the pipe is installed, th@r@ctor shall clean out the pipeline, being careful
to prevent soil, water, and debris from entering the. pipe
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Construction of Force Main Sewers - continued.

Testing. After the pipes of the force main sewers have l@dnsecured in place and jointed as
hereinbefore specified, the force main sewers shaksted for strength and leakage. The tests shall
be made when approved by the Engineer and shall be ped@siollows:

1. Air testing of force mains will not be allowed.

2. The contractor shall furnish all apparatus, ratend labor and the necessary water for
making the test.

3. Before testing pipe lines having flexjblats, the contractor must make certain that the
pipe lines are securely held to prevent movement.

4. The ends of the sections of force main to kedeshall be tightly closed by blank flanges
or otherwise for the duration of each test.

5. Strength shall be tested at a pressure of 100 psi. Theupedsr strength test shall be
maintained for at least ten minutes by pumping additioaséminto the pipe line.

6. After passing the strength tdegkage shall be tested at 50 psi. The test for leakatje sh
last for at least one hour and may be required todastwio hours. The additional water
needed to maintain the required pressure shall be measaredtaly in a manner
approved by the Engineer.

A. The rate of leakage for force main sewers siwllexceed one gallon per day
per linear foot of joint.

B. The contractor shall repair all leaks discovered.
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TOWN OF DARTMOUTH
DEPARTMENT OF PUBLIC WORKS - WATER AND SEWER DIVISION
SPECIFICATIONS

SUMMARY SHEET OF APPROVED MATERIALS

ROADWAYS
Gravel Base Course 12" meeting Mass. Highway standard M1.03.1
Bituminous Concrete Class | Bituminous Concrete Pavement, Type I-1
2" Binder Course
1 1/2" Top Course

SIDEWALKS
Gravel Base Course 9" meeting Mass. Highway standard M1.03.1
Bituminous Concrete Class | Bituminous Concrete Pavement, Type I-1
1" Binder Course
1" Top Course
Cement Concrete 4" Air-Entrained Class D, 3000 psi
6" Air-Entrained Class D, 3000 psi at Driveways

CURBING
Bituminous Concrete Berm 6"(H) x 8"(W) Machine Formed Berm
Bituminous Concrete Berm 12"(W) x 3 1/2"(H) Cape Cod Berm

Granite Curbing 5"(W) x 6"(H) Type VB (15-17" face)

Granite Curbing (Sloped) 3"-6"(W) x 6"(H) Type SB (11"-13" face)

Granite Curb Inlets 6"(W) x 6"(H) x 6'(L) (17"-19" face)
DRAINAGE

Pipe (Mains) Reinforced Concrete Class IV (12"-27")

Reinforced Concrete Class Il (30" and larger)
Non-reinforced ASTM C-14
Aluminum corrugated metal AASHO M-36
Corrugated Metal —asphalt coated inside and outsid
High Density Polyethylene (HDPE) ASTM D 3350
Polyvinyl Chloride (PVC) SDR-35
Pipe (Services) Polyvinyl Chloride (PVC) SDR-35
Ductile Iron, not less than Class 50
High Density Polyethylene (HDPE) ASTM D 3350
Manholes & Catch Basins Precast reinforced concrete ASTM C-478
Concrete block ASTM C-139 w/ Precast concrete rings
Manhole Frames & Covers East Jordan Iron Works Cat. No. LA268 or LK110
Catch Basin Frames & Grates€ast Jordan Iron Works Cat. No. LF 248-2-300 or 400 frame
w/L24SGO01 grate, LK 120A frame w/L24SGO01 grate, or
LK 120D-300 or LK121D-400 frame w/ L24SG18L or R
cascade grate
Catch Basin Hoods East Jordan Iron Works Cat. No. L 202
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SUMMARY SHEET OF APPROVED MATERIALS (cont.)

WATER
Pipe (Maing
Pipe (Services)

Hydrants (Open Right

Gate Valves (Open Right

Corporation Stops
Curb Stops
Compression Couplings
Curb Boxes

SEWER
Pipe (Gravity Mains)
Pipe (Low Pressure F.M.)
Pipe (Gravity Services)

Pipe (Low Pressure Services

Curb Stops
Manholes
Inverts

Frame & Covers

Cone to Frame Seals

Cement Lined Ductile Iron (CLDI) Class 52

Copper tubing Type K, not less than 3/4"

High Density Polyethylene SDR-9 copper tube size

within the property, blue-coded

U.S. Pipe Metropolitan M-94

Mueller “Super Centurion 200" / A-433

American Darling B-62-B

U.S. Pipe A-USPO-23

Mueller A2360-23 Resilient Seated

American Flow Control Series 2500

Ford F-000 or Mueller 300 Ball Type

Ford B44-333 or B44-444 or Mueller 300 Ball Type

Ford or Mueller

Extension Type Cast Iron Arch Pattern Base w/ 2 hole ftacover
or Cone Top w/ Brass Pentagon Plug & Stainless Steel Rods

Polyvinyl Chloride (PVC) SDR-35

Ductile Iron (DI), shallow depths only (2'-3")

Polyvinyl Chloride (PVC) SDR-21

Brass pipe for cleanouts at terminal ends

Polyvinyl Chloride (PVC) SDR-35

Polyvinyl Chloride (PVC) Schedule 40 pressure pipe

rated at 370 PSI, 1 1/4" diameter

High Density Polyethylene SDR-9, 1 1/4" IPS, green-coded
Ford, Mueller

Precast reinforced concrete ASTM C-478 w/rubber boots
Sewer brick ASTM C-32, Grade SS

East Jordan Iron Works Cat. No. LT 103A frame w/L24C7
sealtite covers, marked “SEWER” & YEAR installed

East Jordan Iron Works Cat. No. LTW300 in

crosscountry easements, marked “SEWER” & YEAR instdéd
Cretex Specialty Products Flexible Rubber Seal (lernal

or External)

Ladtech, Inc. High Density Polyethylene AdjustmenRings

Manhole Sectional Joint Seal<Cretex Wrap by Cretex Specialty Products

Cleanout Covers
Low Pressure Pumps

East Jordan Iron Works marked “SEWER” on cover, 10" dia.
E/One Extreme Series DHO71 grinder pump (Outside Unit)
E/One Extreme Series DHO71F-93 grinder pump for Flood Zones
E/One Extreme Series DHO71-44 grinder pump (Inside nit)
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TOWN OF DARTMOUTH
DEPARTMENT OF PUBLIC WORKS - WATER AND SEWER DIVISION
SPECIFICATIONS

GATE VALVE: Resilient Type

Gate valves shall be furnished in accordance withefairements of the latest American Water
Works Standard C509-87 for resilient seated gate valves aldealn full compliance with the
following supplementary requirements:

Valve body and bonnet shall be coated on all intexiofaces, in accordance with AWWA C550-
90. Valve body exterior shall be coated with an apprtgoaating of bonded epoxy or
bitumastic to insure corrosion prevention.

The valve shall be designed so that during operatioryating of the valve, there is no friction or
abrasion or rubbing together that could wear away aagrgpmaterial and expose bare iron.

The interior of the valve body shall be free of poakeledges where sediments or debris can
collect.

“O” ring seal shall be replaceable with the valve undespresn the full-open position.

Valve shall be capable of operating through 500 full cywids zero leakage and without regard
to direction of valve discharge or operating pressures.

Gate valve shall OPEN RIGHT with a square operatingandtthe ends shall have mechanical
joint fittings.

Resilient seated Tapping Valvelkall be furnished with the tapping flange having a dafisee or
lip designed to engage the corresponding recess in the taggsvg flange in accordance with
MSS SP60. Tapping valves without the raised face orafigng flange are not permitted since
they do not assure the proper alignment required to prdaemige by a misaligned shell cutter.
The interior of the waterway in the body shall bédlening and capable of passing a full sized
shell cutter.

ADDITIONAL REQUIREMENTS:

For the purpose of standardization valve shall be ditieet).S. PIPE A-USPO-23 GATE VALVE,
the AMERICAN FLOW CONTROL SERIES 2500 GATE VALVE, oreMMUELLER A2360-23
RESILIENT SEATED GATE VALVE only.
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TOWN OF DARTMOUTH
DEPARTMENT OF PUBLIC WORKS - WATER AND SEWER DIVISION
SPECIFICATIONS

BUTTERFLY VALVES (Rubber Seated)

Butterfly valves shall be furnished in accordance wighrequirements of the latest American Water
Works Standard C504-Class 150-B and shall be in full complianbehe following supplementary
requirements:

Valve body exterior and interior shall have a fusiondied epoxy coating in accordance with
AWWA C-555.

The valve shall be designed so that during operatioryating of the valve, there is no friction or
abrasion or rubbing together that could wear away aagrmgpmaterial and expose bare iron.

The interior of the valve body shall be free of poskat ledges where sediment or debris can
collect.

“O” ring seal shall be replaceable with the valve urgtessure in the full-open position.

Valve-shall be capable of operating through 500 full cyei#és zero leakage and without regard
to direction of valve discharge or operating pressures.

Butterfly valves shall OPEN RIGHT with a 2” square opieganut and the ends shall have
mechanical joint fittings (with joint accessories).

ADDITIONAL REQUIREMENTS:

For purpose of standardization valve shall be Mullerdaaélll or approved equal. For valves up to
12" in size, gate valves shall be utilized: Above 12" dmeterfly valves shall be used. Any proposed
deviation to this rule shall be submitted as a spestplest, in writing, to the Superintendent for
review and final approval.

49



TOWN OF DARTMOUTH
DEPARTMENT OF PUBLIC WORKS - WATER AND SEWER DIVISION
SPECIFICATIONS

HYDRANTS:

Hydrants shall be furnished in accordance with the remqants of the latest American Water Works
Standard C502 for Dry Barrel fire hydrants and shall Belicompliance with the following
supplementary requirements:

The hydrants shall be of a dry top design with compresgj@e main valve (opens against water
pressure) and have a minimum of 5 1/4 valve opening.

The operating threads shall be protected by a lubri¢cemhiser that is sealed from the water-way
by use of “O” rings. Dry top design is to include a fagtiabricated operating mechanism, which
allows supplemental lubricant to be added in the fieldomtitemoval of the top section. Standard
lubricant where required shall be oil, which shall bigable for human consumption and not pose a
health threat if introduced into the Public Water Supguy suitable for a temperature range of -
60 to +150 degrees Fahrenheit.

The upper and lower sections of the hydrant shall beeztted as such to prevent damage if struck
by a vehicle (Traffic Hydrant). This design shalbatermit the rotation of the hydrant to any
position without excavation or disassembly of the ofgggacomponents in the hydrant.

The main valve seat shall be bronze and threade@ihtonze bushing or sub-seat. The drain
mechanism shall be integral with the valve assetabfyrovide flushing of the drain ports each time
the hydrant is operated.

The hydrant inlet shall have a standard 6” mechamig@l gonnection complete with all
accessories for connecting to Ductile Iron Pipe.

The internal parts of the hydrant shall be removalitleout excavating around the hydrant by use
of manufacturers special hydrant tools.

Hydrant extension units shall be available in a mimmof 6 “ increments complete with rod
extension couplings, flanges, gaskets, and hardware litataciaising of the hydrant where
necessary.

The hydrant shall have 2 - 2 2" N.S.T., (National 8gad Threads) hose nozzles with caps and 1
-4 %1 N.S.T. pumper nozzle with cap. Chains for r@tgicaps shall not be included. All cap
threads shall have a thin even application of a higipégature anti-seize and lubricating
compound such as Never-Seize, or equal.
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HYDRANTS - Continued:

The operating nut shall be a one-piece bronze cadBoth the operating nut and nozzle cap nuts
are to be pentagon in shape, at least measure 1” @ndrnom point to flat at the base of the nut
and the overall height of the nut shall be not leas ttf. Caps are to be provided with rubber
gaskets.

The hydrant shall OPEN to the RIGHT. The operatingatiion of the hydrant valve must be
clearly and permanently marked on the hydrant for quiekeate by an operator. The hydrant
exterior above ground level shall have received on @baitst inhibitive primer and one coat of
weather and chemical resistant, high gloss Red paihtexitteptional color retention such as
Pennsbury "Hydrant Hyde" or equal and the bonnet seshialhreceive a coat of durable white
reflective paint such as “Scotch-lite” or equal, ovex primer.

ADDITIONAL REQUIREMENTS:

For thepurpose of standardization, hydrant shall be either AMEARI DARLING B-62-B or U.S.
PIPE METROPOLITAN M-94 or MUELLER “SUPER CENTURION 208+#33.
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TOWN OF DARTMOUTH
DEPARTMENT OF PUBLIC WORKS - WATER AND SEWER DIVISION
SPECIFICATIONS

DUCTILE IRON PIPE:

Water pipe is to be Class 52 cement-lined ductile irofocorng in wall thickness to ANSI Spec.
A21.51-1981, and AWWA C151, tar coated on the outside with pusbkds.j Inside cement
coating shall not be less than 1/8 inch and conforANSI| Specs. A21.11-72 and A21.4-1980 and
AWWA C-104.

Jointing material shall be solid rubber rings with wedmsd shipped separately from each length of

pipe and shall conform to ANSI Spec. A21.11-1980 and AWWA C-11te pipe shall have normal
laying lengths of at least 15 feet.

COPPER TUBING:

Tubing shall be in accordance with and conforming to AWW. Specifications 7S-CR Type K or
Federal Specs. W.W.T. 700 Type K, as .amended to 40 footp§0fol00 foot coils, and 20 foot
lengths.

WATER MAIN FITTINGS:

Fittings shall be either cast iron or ductile ironas€iron fittings shall conform to the requirements of
ANSI Spec. A21.10-1982 and AWWA C110. Fittings shall have amaim working pressure of
150 p.s.i.

The fittings shall be cement-lined with a bituminoual 8@at inside and outside in accordance with
ANSI Spec. A21.11-1972 and A21.4-1980 and AWWA C104.
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