
Page 1 of 2

101 Corporate Place

Rocky Hill, CT 06067

860 257-1067
hazenandsawyer.com

August 13, 2015

August 13, 2015

Mr. Steve Muollo, P.E.

Municipal Facilities Section

Bureau of Water Protection and Land Reuse

Connecticut Department of Energy and Environmental Protection

79 Elm Street

Hartford, CT 06106

Re: The Metropolitan District Contract No. 2014B-14

Rocky Hill Water Pollution Control Facility Upgrade

American Iron and Steel Availability Waiver Request-MJ Adapta Bells

Dear Mr. Muollo:

The Metropolitan District’s (District) Contract No. 2014B-14, Rocky Hill Water Pollution Control Facility
Upgrade, (Contract) is primarily funded through a United States Environmental Protection Agency (USEPA)
Clean Water State Revolving Loan Fund (CWSRF) assistance agreement. In addition, this Contract is subject
to P.L. 113-76, Consolidated Appropriations Act 2014, and P.L. 113-235, Consolidated and Further
Continuing Appropriations Act 2015, which include provisions for assistance recipients under the CWSRF to
use iron and steel products which are produced in the United States. Products under this Contract must
comply with these American iron and steel (AIS) requirements if they are permanently incorporated into the
project. The USEPA may issue waivers to the AIS requirements where the USEPA finds that iron and steel
products are not produced in the United States in sufficient and reasonably available quantities and of a
satisfactory quality.

On behalf of the District, Hazen and Sawyer formally requests relief from these AIS requirements on the basis
of certain iron and steel products not being produced in the United States in sufficient and reasonably
available quantities. This availability waiver request is specifically related to cast ductile iron mechanical joint
fittings (MJ Adapta Bells) used in the fabrication of wall pipes for the District’s Contract No. 2014B-14, Rocky
Hill Water Pollution Control Facility Upgrade.

The general contractor, C.H. Nickerson & Company, Inc. (Nickerson), for this Contract received notice from
their supplier, C&B Piping, Inc., that cast ductile iron mechanical joint fittings used in the fabrication of wall
pipes are not produced anywhere in the United States. In addition, Nickerson has contacted the following
additional vendors with no success in locating a domestic source that can provide the subject products:

 American Ductile Iron Pipe;

 US Pipe; and

 Sigma Corporation.

Nickerson has estimated that the following sizes and number of mechanical joint fittings used in the
fabrication of wall pipes will be required for this Contract:
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Size (in) Quantity (EA)

6 6

12 4

14 3

30 1

42 12

Please feel free to contact me with any questions, or if you need any additional documentation regarding this
availability waiver request.

Very Yours Truly,

Hazen and Sawyer

Scott Bonett, P.E.

Project Manager

Attachments:

 Supplier’s letters indicating products are not available from a domestic source;

 E-mail correspondence between Contractor and vendors indicating products are not available from a
domestic source;

 June 5, 2015 decision memorandum from the EPA concerning waiver granted for MJ Adapta Bells for
the Winston-Salem and Forsyth County City/County Utilities project;

 Project schedule; and

 Contract Specification 15000, Basic Mechanical Requirements, and Contract Drawing RH3-GG-M03,
Standard Mechanical Details Sheet 2 of 2.

Cc: Alan Pelletier, MDC

Kathy Hutchinson, MDC

Alan Pagnamenta, C.H. Nickerson & Company, Inc.

ESherman
Text Box
This waiver request was submitted to the EPA by the Metropolitan District of Connecticut (Rocky Hill). All supporting correspondence and/or documentation from contractors, suppliers or manufacturers included as a part of this waiver request was done so by the recipient to provide an appropriate level of detail and context for the submission.
Some of the referenced attachments with project diagrams, schedules, and supplier correspondence are in formats that do not meet the Federal accessibility requirements for publication on the Agency’s website. Hence, these exhibits have been omitted from this waiver publication. They are available upon request by emailing SRF_AIS@epa.gov
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SECTION 15000

BASIC MECHANICAL REQUIREMENTS

PART 1 – GENERAL

1.1 THE REQUIREMENT

A. The Contractor shall furnish and install to the required line and grade, all piping together
with all fittings and appurtenances, required for a complete installation. All piping located
outside the face of structures or building foundations and all piping embedded in concrete
within a structure or foundation shall be considered exterior piping.

B. The Contractor shall furnish and install fittings, couplings, connections, sleeves, adapters,
harness rods and closure pieces as required to connect pipelines of dissimilar materials
and/or sizes herein included under this Section and other concurrent Contracts for a
complete installation.

C. The Contractor shall furnish all labor, materials, equipment, tools, and services required
for the furnishing, installation and testing of all piping as shown on the Drawings, specified
in this Section and required for the Work. Piping shall be furnished and installed of the
material, sizes, classes, and at the locations shown on the Drawings and/or designated in
this Section. Piping shall include all fittings, adapter pieces, couplings, closure pieces,
harnessing rods, hardware, bolts, gaskets, wall sleeves, wall pipes, hangers, supports, and
other associated appurtenances for required connections to equipment, valves, or structures
for a complete installation.

D. Piping assemblies under 4-inch size shall be generally supported on walls and ceilings,
unless otherwise shown on the Drawings or ordered by the Engineer, being kept clear of
openings and positioned above "headroom" space. Where practical, such piping shall be
run in neat clusters, plumb and level along walls, and parallel to overhead beams.

E. The Contractor shall provide taps on piping where required or shown on the Drawings.
Where pipe or fitting wall thicknesses are insufficient to provide the required number of
threads, a boss or pipe saddle shall be installed.

F. The work shall include, but not be limited to, the following:

1. Connections to existing pipelines.

2. Test excavations necessary to locate or verify existing pipe and appurtenances.

3. Installation of all new pipe and materials required for a complete installation.

4. Cleaning, testing and disinfecting as required.
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1.2 RELATED WORK SPECIFIED ELSEWHERE

A. Division 1 – General Requirements.

B. Division 9 – Finishes.

C. Division 11 – Equipment.

D. Division 16 – Electrical.

1.3 MATERIAL CERTIFICATION AND SHOP DRAWINGS

A. The Contractor shall furnish to the Owner (through the Engineer) a Material Certification
stating that the pipe materials and specials furnished under this Section conform to all
applicable provisions of the corresponding Specifications. Specifically, the Certification
shall state compliance with the applicable standards (ASTM, AWWA, etc.) for fabrication
and testing.

B. Shop Drawings for major piping (2-inches in diameter and greater) shall be prepared and
submitted in accordance with Section 01300 – Submittals. In addition to the requirements
of Section 01300 – Submittals, the Contractor shall submit laying schedules and detailed
Drawings in plan and profile for all piping as specified and shown on the Drawings.

C. Shop Drawings shall include, but not be limited to:

1. Marking plan and details of standard pipe sections showing dimensions, pipe joints,
and fittings.

2. Catalog data consisting of specifications, illustrations and a parts schedule that
identifies the materials to be used for the various piping components and accessories.
The illustrations shall be in sufficient detail to serve as a guide for assembly and
disassembly.

3. Complete layout and installation drawings, including plans, sections and cross-sections
showing elevations with clearly marked dimensions. Piece numbers which are
coordinated with the tabulated pipe layout schedule shall be clearly marked. Scale and
size of the drawings shall conform to the applicable specifications in Division 0 and
Division 1. Piping layout drawings shall indicate information on pipe supports,
location, support type, hanger rod size, insert type and the load in pounds.

4. Details of pipe lining, coating, wrapping, insulation and painting of all pipe.

5. Weights of all component parts.
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6. Tabulated pipe layout schedule shall include the following information for all pipe and
fittings: service, pipe size, working pressure, joint type, wall thickness, piece number
and laying length.

7. Pipe couplings, including; location in pipeline, catalog data showing dimensions and
materials of component parts, harness details, if required and working/test pressures.
Contractor shall forward piping layout drawings to the coupling manufacturer for
review and design recommendations. The coupling manufacturer shall address as
minimum allowable angular pipe deflection, flexibility, contraction and expansion
based on the maximum range of operating conditions.

8. Locations where pipe and valve identification signs will be placed.

D. Field Hydrostatic Testing Plan: Submit at least 15 days prior to testing and at minimum,
include the following.

1. Testing dates.

2. Piping systems and section(s) to be tested.

3. Method of isolation.

4. Method of conveying water from source to system being tested.

5. Calculation of maximum allowable leakage for piping section(s) to be tested.

E. Certifications of Calibration: Approved testing laboratory certificate if pressure gauge for
hydrostatic test has been previously used. If pressure gauge is new, no certificate is
required.

1.4 QUALITY ASSURANCE

A. The pipe and fittings covered by these specification shall be provided by the Contractor
through qualified manufacturers experienced in the fabrication, castings and manufacture
of the pipe materials specified herein. The pipe and fittings shall be designed, fabricated
and installed in accordance with standards specified herein.

B. Pipe manufacturer shall be ISO 9001 registered or provide the services of an independent
inspection agency.

C. Prior to start of manufacturing, manufacturer not meeting or having ISO registration
requirements shall submit name of at least two independent inspection agencies for
approval.

1. Independent inspection agency shall be responsible, on a daily basis, for sample
monitoring of chemical and mechanical tests, sample visual inspection of quality
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assurance tests performed on in-process pipe and fittings, and sample visual and
dimensional inspection on finished products.

1.5 DELIVERY, STORAGE AND HANDLING

A. The Contractor shall deliver, store and handle all pipe, fittings and couplings as specified
in Division 1 of the Specifications. Special care in handling shall be exercised during
delivery, storage and handling of pipe to avoid damage and setting up stresses. Damaged
pipe will be rejected and shall be replaced at the Contractor's expense. Pipe and specials
stored prior to use shall be stored in such a manner as to keep the interior free from dirt and
foreign matter.

B. No material furnished under this specification shall be shipped to the job site until all
submittals have been approved.

PART 2 – PRODUCTS

2.1 GENERAL

A. Nomenclature for nominal pipe size ranges shall be as follows: “to” means all pipe sizes
within the listed range, including the upper listed size, and “up to” means all pipe sizes
within the listed range not including the upper listed size.

B. All specials and every length of pipe shall be marked with the manufacturer's name or
trademark, size, class, and the date of manufacture. Special care in handling shall be
exercised during delivery, distribution, and storage of pipe to avoid damage and
unnecessary stresses. Damaged pipe will be rejected and shall be replaced at the
Contractor's expense. Pipe and specials stored prior to use shall be stored in such a manner
as to keep the interior free from dirt and foreign matter.

C. Testing of pipe before installation shall be as described in the corresponding ASTM or
AWWA Specifications and in the applicable standard specifications listed in the following
sections. Testing after the pipe is installed shall be as specified in Section 3.10.

D. Joints in piping shall be of the type as specified in Schedule 15390-A – Piping System
Schedule in Section 15390 – Schedules.

E. ALL BURIED EXTERIOR PIPING SHALL HAVE RESTRAINED JOINTS FOR
THRUST PROTECTION UNLESS OTHERWISE SPECIFIED OR SHOWN ON THE
DRAWINGS. ALL EXPOSED EXTERIOR PIPING SHALL HAVE FLANGED JOINTS,
UNLESS OTHERWISE SPECIFIED OR SHOWN ON THE DRAWINGS.

F. The Drawings indicate work affecting existing piping and appurtenances. The Contractor
shall excavate test pits as required of all connections and crossings which may affect the
Contractor's work prior to ordering pipe and fittings to determine sufficient information for
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ordering materials. The Contractor shall take whatever measurements that are required to
complete the work as shown or specified.

G. Utility identification tape shall be installed above buried piping as specified in Section
02315 – Excavation and Backfill.

2.2 WALL PIPES

A. Where wall sleeves or wall pipes occur in walls that are continuously wet on one or both
sides, they shall have water stop flanges at the center of the casting or as shown on the
Drawings. Ends of wall pipes shall be flange, mechanical joint, plain end, or bell as shown
on the Drawings, or as required for connection to the piping. Wall pipes shall be of the
same material as the piping that they are connected to. If welded waterstop flanges are
employed, welds shall be 360 degree continuous on both sides of flange. Unless otherwise
shown on the Drawings, waterstop flanges shall conform to the minimum dimensions
shown below:

Pipe Size
Waterstop

Flange Diameter
Waterstop

Flange Thickness
4" - 12" OD + 3.10" 0.50"

14" - 24" OD + 4.15" 0.75"

30" - 36" OD + 4.50" 1.00"

42" - 48" OD + 5.00" 1.25"

54" OD + 5.90" 1.50"

2.3 SLEEVES

A. Unless shown otherwise, all piping passing through walls and floors shall be installed in
sleeves or wall castings accurately located before concrete is poured, or placed in position
during construction of masonry walls. Sleeves passing through floors shall extend from
the bottom of the floor to a point 3 inches above the finished floor, unless shown otherwise.
Water stop flanges are required on all sleeves located in floors or walls which are
continually wet or under hydrostatic pressure on one or both sides of the floor or wall.

B. Sleeves shall be cast iron, black steel pipe, or fabricated steel in accordance with details
shown on the Drawings. If not shown on the Drawings, the Contractor shall submit to the
Engineer the details of sleeves he proposes to install; and no fabrication or installation
thereof shall take place until the Engineer's approval is obtained. Steel sleeves shall be
fabricated of structural steel plate in accordance with the standards and procedures of AISC
and AWS. Steel sleeve surfaces shall receive a commercial sandblast cleaning and then be
shop painted in accordance with Section 09900 – Painting.

C. When shown on the Drawings or otherwise required, the annular space between the
installed piping and sleeve shall be completely sealed against a maximum hydrostatic
pressure of 20 psig. Seals shall be mechanically interlocked, solid rubber links, as
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manufactured by the Thunderline Corp., Proco Products Inc., or equal. Rubber link,
seal-type, size, and installation thereof, shall be in strict accordance with the manufacturer's
recommendations. For non-fire-rated walls and floors, pressure plate shall be glass-
reinforced nylon plastic with EPDM rubber seal and 304 stainless steel bolts and nuts. For
fire-rated walls and floors, two independent seals shall be provided consisting of low
carbon steel, zinc-galvanized pressure plates, silicon rubber seals and low carbon steel,
zinc-galvanized bolts and nuts.

D. Cast iron mechanical joint adapter sleeves shall be as manufactured by the Clow Water
Systems Company, Atlantic States Cast Iron Pipe Company, or equal. Mechanical joint
adapter sleeves shall be provided with suitable gasket, follower ring, and bolts to effect a
proper seal. In general, sleeves installed in walls, floors, or roofs against one side of which
will develop a hydrostatic pressure, or through which leakage of liquid will occur, shall be
so sealed. If welded waterstop flanges are employed, welds shall be 360-degree continuous
on both sides of flange.

2.4 SOLID SLEEVE COUPLINGS

A. Solid sleeve couplings shall be used to connect buried service piping where shown on the
Drawings. Solid sleeves shall be ductile iron, long body and shall conform to the
requirements of ANSI A21.10 (AWWA C110). Unless otherwise shown or specified, solid
sleeve couplings shall be as manufactured by American Cast Iron Pipe Co., Dresser, Inc.,
or equal.

2.5 FLEXIBLE COUPLINGS

A. Flexible couplings shall be as manufactured by the Red Valve Company, Mercer Rubber
Company, or equal, and shall consist of a molded reinforced fabric of cotton and natural
rubber. Galvanized steel retaining rings shall be furnished. End connections shall match
ANSI 125-pound flanges with a minimum pressure rating of 140 psi.

2.6 SLEEVE TYPE COUPLINGS

A. Sleeve type, flexible couplings shall be furnished and installed where shown on the
Drawings or otherwise required to resist internal operating pressures. In addition to that
specified herein, harnessed, sleeve-type flexible couplings shall be provided on all exposed
pipe 3 inches and larger in diameter that spans any expansion joint in a building or
structure.

B. Materials shall be of high strength steel and couplings shall be rated for the same pressures
as the connecting piping.

C. Gaskets shall be rubber. Bolts and nuts shall be alloy steel, corrosion-resistant and prime
coated.
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D. Couplings shall be shop-primed with a premium quality primer compatible with the
painting system specified in Section 09900 – Painting. Field painting of wetted area shall
be done prior to installation.

E. Harnessing:

1. Harness couplings to adjacent flanges as shown, specified or otherwise required to
restrain all pressure piping.

2. Dimensions, sizes, spacing and materials for lugs, tie rods, washers, and nuts shall
conform to the standards for the pipe size, and design pressure specified.

3. No less than two (2) bolts shall be furnished for each coupling.

4. Tie bolts, nuts and washers shall be ASTM A 193, Grade B7 steel or better.

5. Harness rods shall have lengths less than 10 feet between adjacent flanged joints on
fittings and shall be coated in accordance with Section 09900 – Painting.

F. Couplings shall be Style 38, as manufactured by Dresser Industries, equivalent by Smith
Blair, Inc., or equal, as required and shown on the Drawings. All couplings shall be
provided without interior pipe stop.

2.7 FLANGED ADAPTERS

A. Flanged adapters shall be furnished as required and as shown on the Drawings.

B. All flanged adapters, 12 inches in diameter and smaller, except as shown on the Drawings
or directed by the Engineer, shall be locking type flanged adapters.

C. Pressure and service shall be the same as connected piping.

D. Materials shall be cast iron for pipes up to 12-inch diameter and high strength steel for
pipes larger than 12-inch diameter.

E. Flanged adapters shall be shop primed with a premium quality primer compatible with the
paint system specified in Section 09900 – Painting. Field painting of wetted area shall be
done prior to installation.

F. Bolts and nuts shall be alloy steel, corrosion-resistant and prime coated.

G. Flanged coupling adapters larger than 12 inches in diameter shall be harnessed by tying the
adapter to the nearest pipe joint flange using threaded rods and rod tabs. The threaded rods
and rod tabs shall be as shown on the Drawings.
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H. Flanged adapters shall be as manufactured by Dresser Industries, Style 127 or 128, Smith
Blair Corporation, or equal.

2.8 MECHANICAL COUPLINGS (SPLIT TYPE – SHOULDERED END)

A. Mechanical couplings (split type-shouldered end) shall be furnished as specified or shown
on the Drawings.

B. Materials shall be of malleable iron and couplings shall be rated for the same pressures as
the connecting piping.

C. Gaskets shall be rubber. Bolts and nuts shall be heat treated carbon steel track bolts and
shall be plated.

D. After installation, buried couplings shall receive two heavy coats of an approved coal tar
which is compatible with the finish of the coupling. Exposed couplings shall be painted in
accordance with Section 09900 – Painting.

E. Couplings shall be as manufactured by Victaulic Company of America, Grinnell Products,
or equal.

2.9 TAPPING SLEEVES AND TAPPING SADDLES

A. Tapping sleeves shall be similar to Mueller Outlet Seal, American Uniseal, Kennedy
Square Seal, or equal. All sleeves shall have a minimum working pressure of 150 psi. All
sleeves larger than twelve (12) inches shall be ductile iron. All taps shall be machine
drilled; no burned taps will be allowed.

B. Tapping saddles may be used on mains sixteen (16) inches and larger where the required
tap size does not exceed one-half the size of the main (i.e. 8-inch tapping saddle for use on
a 16-inch main). Tapping saddles shall be manufactured of ductile iron providing a factor
of safety of at least 2.5 at a working pressure of 250 psi. Saddles shall be equipped with a
standard AWWA C-110-77 flange connection on the branch. Sealing gaskets shall be "O"
ring type, high quality molded rubber having an approximate seventy durometer hardness,
placed into a groove on the curved surface of the tapping saddles. Straps shall be of alloy
steel. The tapping saddle shall be the American tapping saddle, U.S. Pipe tapping saddle,
or equal. All taps shall be machine cut, no burned taps will be allowed.

2.10 UNIONS

A. For ductile iron, carbon steel, and grey cast iron pipes assembled with threaded joints and
malleable iron fittings, unions shall conform to ANSI B16.39.

B. For copper piping, unions shall have ground joints and conform to ANSI B16.18.

C. For PVC and CPVC piping, unions shall be socket weld type with Viton O-ring.
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2.11 THERMOPLASTIC TUBING AND FITTINGS

A. Thermoplastic tubing shall be manufactured from polyallomor tubing. Tubing shall be
protected from ultraviolet radiation degradation with a black coating or integral color
conforming to ASTM D1248, Type 1, Class C, Category 3. Fittings and connectors used
with thermoplastic tubing shall be the flareless tube type constructed of brass conforming
to SAE CA377, SAE CA360, or equal. Brass sleeves shall be used.

B. Assembly of the thermoplastic tubing shall consist of pushing the tubing into the fitting
and hand tightening the nut with final tightening with a wrench. Care shall be taken not to
overtighten the nut. Plastic tube racks and bend holders shall be provided for holding the
tubing in position. Needle valves used with thermoplastic tubing shall be the globe type
constructed with a brass body, stem and seat and Buna-N "O"-ring seals. Installation shall
be in accordance with the manufacturer's recommendations. Thermoplastic tubing, shall
be the Impolene (polyallomor) system and needle valves, fittings and connectors shall be
the Poly-Flo with 261 UB Universal Nut and Sleeve system as manufactured by Imperial
Eastman, equivalent by Parker Hannifin, or equal.

2.12 HEAT-TRACED PIPING

A. Exposed pipes to be insulated shall also be protected from freezing by heat tracing. Freeze
protection heat tracing shall consist of twin 16 AWG copper brass wires with a
semiconductor polymer core where electrical resistance varies with temperature. The heat
tracing shall have a fluoropolymer outer jacket for corrosion resistance. The heat tracing
shall be rated for three (3) watts per foot output, self-regulating with a maximum
temperature of 150°F, equal to a Chromalox No. SRL3-1CT383400, equivalent by
Thermon Manufacturing Co., or equal. Maximum length for tape shall be 300 feet for each
circuit. Temperature controller shall be provided to sense pipe temperature to determine
on or off condition of the heat tracing. Temperature control shall be equal to a Chromalox
No. RTBC-2-384729, equivalent by Thermon Manufacturing Co., or equal. The heat
tracing system shall operate on 120 VAC. Heat tracing of piping shall be provided as
specified in Section 15390 – Schedules.

2.13 FLEXIBLE RESTRAINED EXPANSION JOINTS

A. Restrained expansion joints shall be manufactured of 60-42-10 ductile iron conforming to
material and other applicable requirements of ANSI/AWWA C153/A21.53.

B. Each pressure containing component shall be lined with a minimum of 15 mils of fusion
bonded epoxy conforming to the materials requirements of, and tested in accordance with,
ANSI/AWWA C213 and shall meet or exceed the requirements of ANSI/AWWA C550.

C. Seals shall conform to the applicable requirements of ANSI/AWWA C111/A21.11.
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D. All bolts used in the assemblies shall be stainless steel and shall be coated with a premium
quality epoxy.

E. Flanged ends shall comply with ANSI/AWWA C110/A21.10, with the addition of O-ring
groove and O-ring.

F. Mechanical joint ends shall comply with ANSI/AWWA C153/A21.53.

G. Restrained expansion joints shall have a minimum pressure rating of 350 psi with a
minimum safety factor of 3:1. Each assembly shall be tested at 350 psi before shipment.

H. Restrained expansion joints shall provide for self-restraint without tie rods and shall
provide for expansion and contraction capabilities cast as an integral part of the end
connection.

I. Flexible restrained expansion joints shall allow for 8 inches (+6"-2") minimum expansion.

J. Flexible restrained expansion joints shall consist of an expansion joint designed and cast
as an integral part of a ball and socket type flexible joint having a minimum of 15°
deflection per ball.

K. Restrained expansion joints shall be the Single Ball or Double Ball FLEX-TEND
Expansion Joint as manufactured by EBAA Iron Inc., equivalent by Romac Industries, Inc.,
or equal.

PART 3 – EXECUTION

3.1 INSTALLATION

A. All piping shall be installed by skilled workmen and in accordance with the best standard
practice for piping installation as shown on the Drawings, specified or recommended by
the pipe manufacturer. Proper tools and appliances for the safe and convenient handling
and installing of the pipe and fittings shall be used. Great care shall be taken to prevent
any pipe coating from being damaged on the inside or outside of the pipe and fittings. All
pieces shall be carefully examined for defects, and no piece shall be installed which is
known to be cracked, damaged, or otherwise defective. If any defective pieces should be
discovered after having been installed, it shall be removed and replaced with a sound one
in a satisfactory manner by the Contractor and at his own expense. Pipe and fittings shall
be thoroughly cleaned before they are installed and shall be kept clean until they are
accepted in the complete work. All piping connections to equipment shall be provided
with unions or coupling flanges located so that piping may be readily dismantled from the
equipment. At certain applications, Dresser, Victaulic, or equal, couplings may also be
used. All piping shall be installed in such a manner that it will be free to expand and
contract without injury to itself or to structures and equipment to which it is connected.
Piping shall be attached to pumps, valves, equipment, etc. in accordance with the respective
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manufacturers’ recommendations and the Contract Drawings. All piping shall be erected
to accurate lines and grades with no abrupt changes in line or grade and shall be supported
and braced against movement, temporary, or permanent. All changes in directions or
elevations shall be made with fittings except for flexible process tubing, or as noted in the
piping paragraphs. All exposed piping shall be installed with vertical and horizontal angles
properly related to adjoining surfaces or pipes to give the appearance of good
workmanship. Unless otherwise shown or approved, provided a minimum headroom
clearance under all piping of 7 feet 6 inches. Elbows, 45 and 90 degree, shall be short
radius type for all lines, unless specified or shown otherwise on the Contract Drawings.

B. Unless otherwise shown or specified, all waste and vent piping shall pitch uniformly at a
1/4-inch per foot grade and accessible cleanouts shall be furnished and installed as shown
and as required by local building codes. Installed length of waste and vent piping shall be
determined from field measurements in lieu of the Drawings.

C. All excavation shall be made in such a manner and to such widths as will provide ample
room for properly installing the pipe and permit thorough compaction of backfill around
the pipe. The minimum trench widths shall be in strict accordance with the "Trench Width
Excavation Limits" as shown on the Drawings. All excavation and trenching shall be done
in strict accordance with these specifications and all applicable parts of the OSHA
Regulations, 29CFR 1926, Subpart P.

D. Enlargements of the trench shall be made as needed to give ample space for operations at
pipe joints. The width of the trench shall be limited to the maximum dimensions shown
on the Drawings, except where a wider trench is needed for the installation of and work
within sheeting and bracing. Except where otherwise specified, excavation slopes shall be
flat enough to avoid slides which will cause disturbance of the subgrade, damage to
adjacent areas, or endanger the lives or safety of persons in the vicinity.

E. Hand excavation shall be employed wherever, in the opinion of the Engineer, it is necessary
for the protection of existing utilities, poles, trees, pavements, or obstructions.

F. No greater length of trench in any location shall be left open, in advance of pipe laying,
than shall be authorized or directed by the Engineer and, in general, such length shall be
limited to approximately one hundred (100) feet. The Contractor shall excavate the
trenches to the full depth, width and grade indicated on the Drawings including the relevant
requirements for bedding. The trench bottoms shall then be examined by the Engineer as
to the condition and bearing value before any pipe is laid or bedding is placed.

G. When laying piping, unless otherwise permitted by the Engineer, the Contractor shall set
batter boards no more than twenty-five (25) feet apart, and shall maintain a string line
between three batter boards for setting pipe. Suitable coupling holes shall be dug to provide
ample space for making joints and to allow the pipe to have bedding along its entire barrel
length.
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H. Piping shall be tested prior to backfilling the pipe, unless otherwise permitted by the
Engineer. All pipe passing through walls and/or floors shall be provided with wall pipes
or sleeves in accordance with the specifications and the details shown on the Drawings.
All wall pipes shall be of ductile iron and shall have a water stop located in the center of
the wall. Each wall pipe shall be of the same class, thickness, and interior coating as the
piping to which it is joined. All buried wall pipes shall have a coal tar outside coating on
exposed surfaces. Before setting wall sleeves, pipes, castings and pipes to be cast in place,
the Contractor shall check all Contract Drawings and Figures which may have a direct
bearing on the pipe locations. The Contractor shall be responsible for the proper location
of the pipes and appurtenances during the construction of structures. A flexible joint shall
be placed within ten (10) feet of any structural wall or floor through which the pipe passes
so as to accommodate differential settling.

I. JOINT DEFLECTION SHALL NOT EXCEED 75 PERCENT OF THE
MANUFACTURERS RECOMMENDED DEFLECTION. Excavation and backfilling
shall conform to the requirements of Section 02315 – Excavation and Backfill, and as
specified herein. Maximum trench widths shall conform to the Trench Width Excavation
Limits shown on the Drawings. All exposed, submerged, and buried piping shall be
adequately supported and braced by means of hangers, concrete piers, pipe supports, or
otherwise as may be required by the location.

J. Following proper preparation of the trench subgrade, pipe and fittings shall be carefully
lowered into the trench so as to prevent dirt and other foreign substances from gaining
entrance into the pipe and fittings. Proper facilities shall be provided for lowering sections
of pipe into trenches. UNDER NO CIRCUMSTANCES SHALL ANY OF THE
MATERIALS BE DROPPED OR DUMPED INTO THE TRENCH.

K. Water shall be kept out of the trench until jointing and backfilling are completed. When
work is not in progress, open ends of pipe, fittings, and valves shall be securely closed so
that no water, earth, or other substance will enter the pipes, fitting, or valves, and shall be
secured and protected to prevent displacement of the pipe by any movement of the
backfilling. Pipe ends left for future connections shall be valved, plugged, or capped, and
anchored as required.

L. All piping shall be installed in such a manner that it will be free to expand and/or contract
without injury to itself or to structures and equipment to which it is connected. All piping
shall be erected to accurate lines and grades with no abrupt changes in line or grade and
shall be supported and braced against movement, temporary, or permanent. All exposed
piping shall be installed with vertical and horizontal angles properly related to adjoining
surfaces or pipes to give the appearance of good workmanship. Pipes crossing within a
vertical distance of less than or equal to one (1) foot shall be encased and supported with
concrete at the point of crossing to prevent damage to the adjacent pipes as shown on the
Drawings.

M. The full length of each section of pipe shall rest solidly upon the bed of the trench, with
recesses excavated to accommodate bells, couplings, joints, and fittings. Before joints are
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made, each pipe shall be well bedded on a solid foundation; and no pipe shall be brought
into position until the preceding length has been thoroughly bedded and secured in place.
Firmly support the pipe and fittings on bedding material as shown on the Drawings. Do
not permanently support the pipe or fittings on saddles, blocking stones, or any material
which does not provide firm and uniform bearing along the outside length of pipe. Pipe
that has the grade or joint disturbed after laying shall be taken up and relaid by the
Contractor at his own expense. Pipe shall not be laid in water or when trench conditions
are unsuitable for work.

N. Proper and suitable tools and appliances for the safe convenient handling and laying of
pipe shall be used and shall in general agree with manufacturer's recommendations.

O. AT THE CLOSE OF EACH WORK DAY THE END OF THE PIPELINE SHALL BE
TIGHTLY SEALED WITH A CAP OR PLUG SO THAT NO WATER, DIRT, OR
OTHER FOREIGN SUBSTANCE MAY ENTER THE PIPELINE, AND THIS PLUG
SHALL BE KEPT IN PLACE UNTIL PIPE LAYING IS RESUMED.

P. During the laying of pipe, each pipe manufacturer shall provide his own supervisor to
instruct the Contractor's pipe laying personnel in the correct procedure to be followed.

Q. Ordinarily, only full lengths of pipe (as furnished by the pipe manufacturer) shall be used.
Exceptions: closure pieces at manholes and areas where joint deflection is required.

R. For gravity sewer installations, the Contractor shall use a laser device to maintain the trench
and pipe alignment. The laser device shall be re-checked for correct elevation and pipe
alignment prior to pipe installation if the device is left in the pipe overnight. Corrected
invert elevations at each manhole and any adjustments will be coordinated and approved
by the Engineer.

S. ALL PIPING SHALL HAVE BEDDING AS SHOWN ON THE DRAWINGS AND AS
SPECIFIED IN SECTION 02315 – EXCAVATION AND BACKFILL. COMPACTION
SHALL BE AS SPECIFIED IN SECTION 02315 – EXCAVATION AND BACKFILL.

T. All piping below structures shall be encased in concrete, whether specifically shown on the
Drawings or not. Any requests by the Contractor for variances shall be submitted in writing
to the Engineer for approval.

U. AT THE CLOSE OF WORK EACH DAY PIPELINE TRENCHES SHALL BE
COMPLETELY BACKFILLED. IN PAVED AREAS THE SURFACE SHALL BE
RESTORED AS SPECIFIED IN SECTION 02576, PAVEMENT REPAIR AND
RESURFACING, TO ALLOW FOR TRAFFIC OVER THE TRENCH DURING NON-
WORKING HOURS. UNDER NO CONDITIONS SHALL ANY PIPELINE TRENCH
BE LEFT OPEN DURING NON-WORKING HOURS.

V. Venting: All pipelines for liquids with air or gas shall be furnished with vent valves at all
high points in the lines. Vent valves shall be of an approved design and adequately sized.
Where vent valves are located that liquids can discharge and cause damage to a structure
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or equipment, pipe shall be piped from the vent valve to the nearest gutter or drain in an
approved manner.

W. Temporary Bulkheads:

1. Temporary bulkheads shall be furnished at the ends of pipe sections where adjoining
pipe have not been completed and are not ready to be connected.

2. All temporary bulkheads shall be removed when they are no longer needed.

3.2 REINFORCED CONCRETE PIPE, CONCRETE CULVERT, AND DRAIN PIPE

A. The laying of reinforced concrete pipe shall conform to the applicable sections of the
Concrete Pipe Handbook as published by the American Concrete Pipe Association.

3.3 PRESTRESSED CONCRETE PIPE

A. The laying of prestressed concrete pipe shall be in accordance with the manufacturer's
recommendations and shall conform to the applicable sections of AWWA Manual M-9.
Prior to assembling the spigot end into the bell end, both ends shall be thoroughly cleaned
and the rubber gasket and the bell end of the previously laid pipe shall be coated with
vegetable soap furnished by the manufacturer.

B. For each crew that is inexperienced in laying this type of pipe, one reliable man shall be
furnished by the manufacturer's representative with and instructed in the use of a set of
steel inserts and feeler gauge to be used in determining if the rubber gasket is in proper
position prior to the joint being pushed or pulled home. An experienced crew may omit
the use of a feeler gauge. In either method of operation, the Contractor shall be responsible
for a good, proper and sound joint. Any joint found in later tests to be faulty shall be
repaired to the satisfaction of the Engineer.

C. After the pipe is "home" a cloth diaper (minimum 7 inches wide) supplied by the pipe
manufacturer shall be placed and wired around the outside of the pipe at the joint. This
diaper shall serve as a form for pouring a 1:2 cement-sand grout in the external recess.

D. Great care shall be taken to prevent the concrete core or jacket or the steel bell and spigot
rings from being damaged, and any core, jacket or ring damaged in any way shall be
repaired or replaced by the Contractor to the satisfaction of the Engineer.

3.4 DUCTILE IRON PIPE

A. Ductile iron pipe (DIP) shall be installed in accordance with the requirements of the Ductile
Iron Pipe Handbook published by the Ductile Iron Pipe Research Association, and AWWA
C600.
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B. Where it is necessary to cut ductile iron pipe in the field, such cuts shall be made carefully
in a neat workmanlike manner using approved methods to produce a clean square cut. The
outside of the cut end shall be conditioned for use by filing or grinding a small taper, at an
angle of approximately 30 degrees.

C. UNLESS OTHERWISE APPROVED BY THE ENGINEER, FIELD WELDING OF
DUCTILE IRON WILL NOT BE PERMITTED.

D. Polyethylene Encasement:

1. Where ductile iron pipe is in contact with soils, the pipe shall be encased in
polyethylene film in accordance with AWWA C105 Method A to isolate the pipe
surface from contact with the soils.

2. Cut polyethylene tube approximately 2 feet longer than pipe length.

3. Slip tube around pipe, centering to provide 1-foot overlap on each adjacent section.

4. Pull encasement to take out slack and wrap snug around pipe.

5. Secure overlap in place and fold at quarter points of pipe length.

6. Wrap and tape encasement snug around fittings and valves.

3.5 PVC/CPVC AND HDPE PIPE

A. Polyvinyl chloride (PVC), chlorinated polyvinyl chloride (CPVC) and High Density
Polyethylene (HDPE) pipe shall be laid and joints assembled according to the respective
manufacturer's recommendation. PVC pipe installation shall comply with applicable
sections of the Uni-Bell PVC Pipe Association Recommended Standard Specifications.

B. Plastic piping shall not be installed when the temperature is less then 60°F except as
otherwise recommended by the manufacturer and approved by the Engineer.

3.6 CARBON AND STAINLESS STEEL PIPE

A. Installation of steel pipe shall be by skilled workmen and shall conform to the applicable
sections of AWWA Manual M-11. Joints for steel piping shall be either screwed, welded,
or flanged as shown on the Drawings or as specified.

B. Welding in the field shall be performed only when requested on the shop drawings and
permitted by the Engineer for carbon steel pipe. No welding of stainless steel pipe shall be
allowed in the field. All field welds shall be radiographically inspected.
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C. Installation of the steel casing pipe shall be by skilled workmen and in accordance with the
best standard practice for steel pipe installation. Joints for steel casing pipe shall be butt
welded.

1. The boring equipment to be used for installing the jacked casing shall be of such size
and capacity to allow the boring to proceed in a safe and expeditious manner. The
installation of the casing and boring of the hole shall be done simultaneously to avoid
cave-ins or settlement and for safety of traffic above.

2. The Contractor shall check the vertical and horizontal alignment of the casing by survey
instrument at least once during each four feet of advance, or as directed by the Engineer.
Pits shall be well sheeted and braced as necessary for safe and adequate access for
workmen, inspectors and materials and shall be of a size suitable to equipment and
material handling requirements.

3. Under no conditions shall jetting or wet boring of encasement under pavement be
allowed.

4. After installation of the carrier pipe, each end of the casing pipe shall be made
watertight with a brick masonry bulkhead. In addition, a Class B concrete cradle shall
be provided from each end of the bulkhead to the first pipe joint outside of the bulkhead.

3.7 COPPER PIPE

A. Installation of copper pipe shall be by skilled workman in accordance with the
manufacturer's recommendations. Use Teflon tape at all fittings unless otherwise required
for intended service. Install unions at the connections to each piece of equipment to allow
removal of equipment without dismantling connecting piping.

B. Wall sleeves shall be provided for all piping passing through exterior walls and shall be of
the same material as the piping to which it is joined. All wall sleeves shall be provided
with an acceptable waterstop.

C. The Contractor shall provide hot and cold water mains with branches and risers complete
from point indicated on the Drawings running to all fixtures and other outlets indicated.
Mains and branches shall be run generally as shown on the Drawings. The Contractor shall
provide all interior water piping, branches, and risers as shown on the Drawing and shall
make connections to all plumbing fixtures, hose bibs, wall hydrants, and other points
requiring water under this and other Divisions of the Specifications.

D. All water mains and branches shall be pitched at least one (1) inch in twenty-five (25) feet
toward fixtures. The piping installation shall be arranged so that the entire system can be
drained through fixture supply connections.

E. Unions shall be installed at the connections to each piece of equipment to allow for removal
of equipment without dismantling connecting piping.
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F. Joints 1-1/4 inches and larger shall be made with silver solder. For joints less than 1-1/4
inches and all valves (regardless of size) use 95/5 solder. Soldered joints shall be prepared
with a non-corrosive paste flux in accordance with manufacturer's instructions. All joints
shall be thoroughly cleaned with emery cloth and reamed out before assembly. Acid core
solder will not be permitted.

3.8 POLYPROPYLENE AND POLYVINYLIDENE FLUORIDE PIPE

A. The pipe and fittings shall be of the same material for both inner and outer walls of the
pipe.

B. Polypropylene pipe shall be black UV stabilized co-polymer conforming to the
requirements of ASTM D-4101. Where used in exterior locations, material shall provide
a weathering resistance absent of further coating, covering, or wrapping unless specified
herein or shown on the Drawings.

C. Polyvinylidene flouride shall comply with ASTM D-3222. The material shall provide a
translucence, thus enabling a visual inspection of liquid in the annular space between the
inner and outer walls.

D. Where elastomers are selected by the manufacturer, such selection shall be with regard to
the application of the chemical solution to be transported.

E. Pipe and associated fittings shall be rated for not less than 75 psi at 73°F.

F. Double-walled pipe and fittings shall be molded and used throughout. Molded ribs shall
maintain permanent alignment of the inner and outer walls of the pipe and fittings.

G. Ends of fittings shall be flush, creating a single plane.

H. Wall thickness of the inner and outer walls of double-walled pipe shall be identical,
providing identical pressure ratings.

I. Where shown on the Drawings, a leak detection system of the manufacturer's design shall
be supplied, complete with vent pipes, manual drain outlet, and electric float switch.
Switch shall be rated for 0.080 amps at 120 VAC.

J. Polypropylene and polyvinylidene flouride pipe shall be laid and joints assembled by
skilled workers according to the respective manufacturer's recommendations. Joints shall
be butt fusion welded.

K. Plastic piping shall not be installed when the ambient temperature is less than 60°F except
as otherwise recommended by the manufacturer and approved by the Engineer.
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L. Wall sleeves shall be provided where piping passes through exterior walls. All sleeves
shall be provided with an acceptable waterstop.

M. Double walled pipe shall be Asahi/American or equal. Pipe shall be furnished complete
with flanges or other appurtenant fittings by the same manufacturer and made especially
for use with the double walled pipe.

3.9 JOINTS IN PIPING

A. Restrained joints shall be provided on all pipe joints as specified herein and shown on the
Drawings. Restrained joints shall be made up similar to that for push-on joints.

B. Push-on joints include a single rubber gasket which fits into the bell end of the pipe. The
gasket shall be wiped clean, flexed and then placed in the socket. Any bulges in the gasket
which might interfere with the entry of the plain end of the pipe shall be removed. A thin
film of lubricant shall be applied to the gasket surface which will come into contact with
the spigot end of the pipe. The lubricant shall be furnished by the pipe manufacturer. The
plain end of the pipe, which is tapered for ease of assembly, shall be wiped clean and a
thick film of lubricant applied to the outside. The pipe shall be aligned and carefully
entered into the socket until it just makes contact with the gasket. The joint assembly shall
be completed by entering the pipe past the gasket until it makes contact with the bottom of
the socket. The pipe shall be pulled "home" with an approved jack assembly as
recommended by the pipe manufacturer. If assembly is not accomplished by reasonable
force, the plain end shall be removed and the condition corrected.

C. Flanged joints shall be brought to exact alignment and all gaskets and bolts or studs inserted
in their proper places. Bolts or studs shall be uniformly tightened around the joints. Where
stud bolts are used, the bolts shall be uniformly centered in the connections and equal
pressure applied to each nut on the stud. Pipes in all lines subject to temperature changes
shall be cut short and cold sprung into place to compensate for expansion when hot.

D. Mechanical joints shall be made up with gaskets, glands and bolts. When a joint is to be
made up, the bell or socket and plain end shall be cleaned and washed with a solution of
mild soap in water; the gland and gasket shall be slid onto the plain end and the end then
entered into the socket until it is fully "home" on the centering ring. The gasket shall then
be painted with soapy water and slid into position, followed by the gland. All bolts shall
be inserted and made up hand tight and then tightened alternately to bring the gland into
position evenly. Excessive tightening of the bolts shall be avoided. All nuts shall be pulled
up using a torque wrench which will not permit unequal stresses in the bolts. Torque shall
not exceed the recommendations of the manufacturer of the pipe and bolts for the various
sizes. Care shall be taken to assure that the pipe remains fully "home" while the joint is
being made. Joints shall conform to the applicable AWWA Specifications.

E. Threaded and/or screwed joints shall have long tapered full depth threads to be made with
the appropriate paste or jointing compound, depending on the type of fluid to be processed
through the pipe. All pipe up to, and including 1-1/2 inches, shall be reamed to remove
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burr and stood on end and well pounded to remove scale and dirt. Wrenches on valves and
fittings shall be applied directly over the joint being tightened. Not more than three pipe
threads shall be exposed at each connection. Pipe, in all lines subject to temperature
changes, shall be cut short and cold sprung into place to compensate for expansion when
hot. Joints in all piping used for chlorine gas lines shall be made up with a glycerin and
litharge cement. Joints in plastic piping (PVC/CPVC) shall be laid and joints made with
compounds recommended by the manufacturer. Installation shall conform to the
requirements of ASTM D2774 and ASTM D2855. Unions required adjacent to valves and
equipment.

F. Soldered joints shall have the burrs removed and both the outside of pipe and the inside of
fittings shall be thoroughly cleaned by proper tools recommended for that purpose. Flux
shall be applied to both pipe and inside of fittings and the pipe placed into fittings and
rotated to insure equal distribution of flux. Joints shall be heated and solder applied until
it shows uniformly around the end of joints between fitting and pipe. All joints shall be
allowed to self-cool to prevent the chilling of solder. Combination flux and solder paste
manufactured by a reputable manufacturer is acceptable. Unions required adjacent to
valves and equipment.

G. Welded joints shall be made by competent operators in a first class workmanlike manner,
in complete accordance with ANSI B31.1 and AWWA C206. Welding electrodes shall
conform to ASTM A233, and welding rod shall conform to ASTM A251. Only skilled
welders capable of meeting the qualification tests for the type of welding which they are
performing shall be employed. Tests, if so required, shall be made at the expense of the
Contractor, if so ordered by the Engineer. Unions shall be required adjacent to valves and
equipment.

H. Copper joints shall be thoroughly cleaned and the end of pipes uniformly flared by a
suitable tool to the bevels of the fittings used. Wrenches shall be applied to the bodies of
fittings where the joint is being made and in no case to a joint previously made. Dimensions
of tubing and copper piping shall be in complete accordance with the fittings used. No
flare joints shall be made on piping not suited for flare joints. Installations for propane gas
shall be in accordance with NFPA 54 and/or 58.

I. Solvent or adhesive welded joints in plastic piping shall be accomplished in strict
accordance with the pipe manufacturer's recommendations, including necessary field
cuttings, sanding of pipe ends, joint support during setting period, etc. Care shall be taken
that no droppings or deposits of adhesive or material remain inside the assembled piping.
Solvent or adhesive material shall be compatible with the pipe itself, being a product
approved by the pipe manufacturer. Unions are required adjacent to valves and equipment.
Sleeve-type expansion joints shall be supplied in exposed piping to permit 1-inch minimum
of expansion per 100 feet of pipe length.

J. Dielectric unions shall be installed wherever dissimilar metals are connected except for
bronze or brass valves in ferrous piping. Unions shall be provided downstream of each
valve with screwed connections. The Contractor shall provide screwed or flanged unions
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close to main pieces of equipment and in branch lines to permit ready dismantling of piping
without disturbing main pipe lines or adjacent branch lines. A minimum of one union per
straight run of pipe between fitting and/or valves with multiple lengths of pipe shall be
used.

K. Eccentric reducers shall be installed where air or water pockets would otherwise occur in
mains because of a reduction in pipe size.

L. Joints in polypropylene and polyvinylidelene fluoride pipe shall be butt fusion weld. All
butt welding shall follow the requirements of ASTM D-2657 and the manufacturer's
recommendations.

3.10 FLUSHING AND TESTING

A. All piping shall be properly flushed and tested unless specifically exempted elsewhere in
the Specifications or otherwise approved by the Engineer. Air and gas pipelines shall be
flushed and tested with compressed air. Gravity sewer piping shall be flushed and tested.
All other liquid conveying pipelines shall be flushed and tested with water. The Contractor
shall furnish and install all means and apparatus necessary for getting the air or water into
the pipeline for flushing and testing including pumps, compressors, gauges, and meters,
any necessary plugs and caps, and any required blow-off piping and fittings, etc., complete
with any necessary reaction blocking to prevent pipe movement during the flushing and
testing. All pipelines shall be flushed and tested in such lengths or sections as agreed upon
among the Owner, Engineer, and Contractor. Test pressures shall be as specified in Section
15390 – Schedules, and shall be measured at the lowest point of the pipe segment being
tested. The Contractor shall give the Owner and Engineer reasonable notice of the time
when he intends to test portions of the pipelines. The Engineer reserves the right, within
reason, to request flushing and testing of any section or portion of a pipeline.

B. The Contractor shall provide water for all flushing and testing of liquid conveying
pipelines. Raw water or non-potable water may be used for flushing and testing liquid
pipelines not connected to the potable water system. Only potable water shall be used for
flushing and testing the potable water system. Flushing water may be disposed to the
Owner’s wastewater collection system at a location and controlled rate as approved by the
Owner. Contractor is responsible for conveyance of flushing wastewater to the approved
disposal location.

C. Air and gas piping shall be completely and thoroughly cleaned of all foreign matter, scale,
and dirt prior to start-up of the air or gas system.

D. At the conclusion of the installation work, the Contractor shall thoroughly clean all new
liquid conveying pipe by flushing with water or other means to remove all dirt, stones,
pieces of wood, etc., which may have entered the pipe during the construction period. If,
after this cleaning, any obstructions remain, they shall be corrected by the Contractor, at
his own expense, to the satisfaction of the Engineer. Liquid conveying pipelines shall be
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flushed at the rate of at least 2.5 feet per second for a duration suitable to the Engineer or
shall be flushed by other methods approved by the Engineer.

E. Compressed/service air and gas piping shall be flushed by removing end caps from the
distribution lines and operating one (1) compressor, in accordance with the manufacturer's
instructions.

F. After flushing, all air piping shall be pressure and leak tested prior to coating and wrapping
of welded joints. Immediately upon successful completion of the pressure and leak test,
welded joints shall be thoroughly cleaned of all foreign matter, scale, rust, and
discoloration and coated in accordance with the Specifications.

G. All process air piping shall be leak tested by applying a soap solution to each joint. Leak
tests shall be conducted with one (1) blower in service at normal operating pressure.

H. During testing the piping shall show no leakage. Any leaks or defective piping disclosed
by the leakage test shall be repaired or replaced by the Contractor, at his own expense, and
the test repeated until all such piping shows tight.

I. All buried process air piping shall be pressurized to 25 psig and tested for leaks by applying
a soap solution to each joint. The air supply shall be stopped and the pipe pressure
monitored. System pressure shall not fall by more than 0.5% of the 25 psig test pressure
over a one-hour test period. Should the system fail to hold the required pressure for one
hour, the cause shall be determined and corrected and the test repeated until a successful
test of the entire system is obtained.

J. Field leakage tests shall be performed for all submerged process air piping. The procedure
shall consist of operating the system under clear nonpotable water for visual identification
of all leaks. All field leakage tests shall be witnessed by the Engineer. All submerged
piping shall be installed free of any leaks.

K. After flushing, all liquid conveying pipelines shall be hydrostatically tested at the test
pressure specified in the appropriate Piping System Schedule in Section 15390 –
Schedules. The procedure used for the hydrostatic test shall be in accordance with the
requirements of AWWA C600. Each pipeline shall be filled with water for a period of no
less than 24 hours and then subjected to the specified test pressure for 2 hours. During this
test, exposed piping shall show no leakage. Allowable leakage in buried piping shall be in
accordance with AWWA C600.

L. The Contractor shall furnish and install complete with reaction blocking, the necessary
plugs and caps required for this operation. The pressure tests shall be performed before
backfilling the pipe. The Contractor shall provide temporary restraints to hold the pipe in
place during the test procedures.
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M. Any leaks or defective pipe disclosed by the hydrostatic test shall be repaired or replaced
by the Contractor, at his own expense, and the test repeated until all such piping is tested
to the satisfaction of the Engineer.

N. After flushing, all gas piping shall be leak tested in accordance with all local codes and
regulations and in conformance with the recommendations or requirements of any National
Institute or Association for the specific service application.

3.11 DISINFECTION

A. All pipe and fitting connected to and forming a part of a potable water supply shall be
disinfected in accordance with the procedures described in AWWA C 651. Disinfection
shall also be in accordance with the requirements of the Owner.

B. Disinfection shall be accomplished after the pipe has been flushed, if applicable, and passed
the hydrostatic test. Such piping shall be filled with 50 parts per million (PPM) of chlorine
and held in contact for not less than 24 hours. Final tests after 24 hours contact time shall
show a minimum residual chlorine content of 10 ppm in all parts of the system.
Disinfection shall be repeated as often as necessary, and as directed by the Engineer and/or
the Owner until the minimum residual chlorine content of 10 ppm has been reached. The
Contractor shall obtain certificates of satisfactory bacteriological tests and furnish them to
the Owner before the request is made for acceptance of the work. The Contractor shall
furnish and install, at his own expense, all means and apparatus necessary for performing
the disinfection. The chlorine solution shall be thoroughly flushed out prior to placing the
new sections of pipe in service. The Contractor is cautioned that the spent chlorine solution
must be disposed of in such a way as not to be detrimental to animal, plant, or fish life.
Chlorine residual tests will be made after flushing to assure that residual is not in excess of
1 ppm at any point in system.

3.12 PAINTING AND COLOR CODING SYSTEM

A. All exposed piping specified shall be color coded in accordance with the Owner's standard
color designation system for pipe recognition and in accordance with Section 15030 –
Piping and Equipment Identification Systems. In the absence of a standard color
designation system, the Engineer will establish a standard color designation for each piping
service category from color charts submitted by the Contractor in compliance with Section
09900 – Painting.

B. All piping specified in this Section shall be painted in accordance with Section 09900 –
Painting, except as follows:

1. Copper pipe

2. Stainless steel pipe. Flanges and supports or hangers shall be painted.

+ + END OF SECTION + +
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