Renovate Bldg 90063, 505 OTS
Hurlburt Field, Florida

SECTION 33 11 00
WATER UTILITY DISTRIBUTION PIPING
02/18
PART 1
1.1

GENERAL
UNIT PRICES

Measurement and payment will be based on completed work performed in
accordance with the drawings, specifications, and the Contract payment
schedules.
1.1.1

Measurement

The length of water lines will be determined by measuring along the
centerlines of the various sizes of pipe provided. Pipe will be measured
from center of fitting to center of fitting, from center of water main to
center of fire hydrant and from center of water main to end of service
connection. No deduction will be made for the space occupied by valves or
fittings.
1.1.2

Payment

Payment will be made for water lines at the Contract unit price per linear
foot for the various types and sizes of water lines, and will be full
compensation for all pipes, joints, specials, and fittings, complete and
in place. Payment for fire hydrants, valves, and valve boxes will be made
at the respective Contract unit price each for such items complete and in
place. Payment will include providing all testing, plant, labor, and
material and incidentals necessary to complete the work, as specified and
as shown.
1.2

REFERENCES

The publications listed below form a part of this specification to the
extent referenced. The publications are referred to within the text by
the basic designation only.
AMERICAN SOCIETY OF MECHANICAL ENGINEERS (ASME)
ASME B16.1

(2020) Gray Iron Pipe Flanges and Flanged
Fittings Classes 25, 125, and 250

AMERICAN WATER WORKS ASSOCIATION (AWWA)
AWWA C104/A21.4

(2016) Cement-Mortar Lining for
Ductile-Iron Pipe and Fittings for Water

AWWA C110/A21.10

(2012) Ductile-Iron and Gray-Iron Fittings
for Water

AWWA C111/A21.11

(2017) Rubber-Gasket Joints for
Ductile-Iron Pressure Pipe and Fittings

AWWA C115/A21.15

(2020) Flanged Ductile-Iron Pipe With
Ductile-Iron or Gray-Iron Threaded Flanges
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AWWA C151/A21.51

(2017) Ductile-Iron Pipe, Centrifugally
Cast

AWWA C153/A21.53

(2019) Ductile-Iron Compact Fittings for
Water Service

AWWA C200

(2012) Steel Water Pipe - 6 In. (150 mm)
and Larger

AWWA C203

(2008) Coal-Tar Protective Coatings and
Linings for Steel Water Pipelines - Enamel
and Tape - Hot-Applied

AWWA C205

(2018) Cement-Mortar Protective Lining and
Coating for Steel Water Pipe - 4 In. (100
mm) and Larger - Shop Applied

AWWA C206

(2017) Field Welding of Steel Water Pipe

AWWA C208

(2017) Dimensions for Fabricated Steel
Water Pipe Fittings

AWWA C500

(20019) Metal-Seated Gate Valves for Water
Supply Service

AWWA C509

(2015) Resilient-Seated Gate Valves for
Water Supply Service

AWWA C515

(2015) Reduced-Wall, Resilient-Seated Gate
Valves for Water Supply Service

AWWA C550

(2017) Protective Interior Coatings for
Valves and Hydrants

AWWA C600

(2017) Installation of Ductile-Iron Mains
and Their Appurtenances

AWWA C604

(2011) Installation of Buried Steel Water
Pipe—4 In. (100 mm) and Larger

AWWA C605

(2014) Underground Installation of
Polyvinyl Chloride (PVC) and Molecularly
Oriented Polyvinyl Chloride (PVCO)
Pressure Pipe and Fittings

AWWA C606

(2015) Grooved and Shouldered Joints

AWWA C800

(2014) Underground Service Line Valves and
Fittings

AWWA C900

(2016) Polyvinyl Chloride (PVC) Pressure
Pipe, and Fabricated Fittings, 4 In.
Through 60 In. (100 mm Through 1,500 mm)

AWWA C906

(2015) Polyethylene (PE) Pressure Pipe and
Fittings, 4 In. (100 mm) through 65 In.,
(1,575 mm) for Water Distribution and
Transmission
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AWWA M9

(2008; Errata 2013) Manual:
Pressure Pipe

Concrete

AWWA M11

(2016) Steel Pipe: A Guide for Design and
Installation

AWWA M23

(2020) Manual: PVC Pipe - Design and
Installation - Third Edition

AWWA M41

(2009; 3rd Ed) Ductile-Iron Pipe and
Fittings

AWWA M55

(2020; 2nd Ed) PE Pipe - Design and
Installation
ASTM INTERNATIONAL (ASTM)

ASTM A536

(1984; R 2019; E 2019) Standard
Specification for Ductile Iron Castings

ASTM B32

(2020) Standard Specification for Solder
Metal

ASTM D1784

(2020) Standard Specification for Rigid
Poly(Vinyl Chloride) (PVC) Compounds and
Chlorinated Poly(Vinyl Chloride) (CPVC)
Compounds

ASTM D1785

(2015; E 2018) Standard Specification for
Poly(Vinyl Chloride) (PVC), Plastic Pipe,
Schedules 40, 80, and 120

ASTM D2241

(2015) Standard Specification for
Poly(Vinyl Chloride) (PVC) Pressure-Rated
Pipe (SDR Series)

ASTM D2466

(2017) Standard Specification for
Poly(Vinyl Chloride) (PVC) Plastic Pipe
Fittings, Schedule 40

ASTM D2467

(2015) Standard Specification for
Poly(Vinyl Chloride) (PVC) Plastic Pipe
Fittings, Schedule 80

ASTM D2774

(2012) Underground Installation of
Thermoplastic Pressure Piping

ASTM D2855

(2015) Standard Practice for Making
Solvent-Cemented Joints with Poly(Vinyl
Chloride) (PVC) Pipe and Fittings

ASTM D3035

(2015) Polyethylene (PE) Plastic Pipe
(DR-PR) Based on Controlled Outside
Diameter

ASTM D3139

(2019) Joints for Plastic Pressure Pipes
Using Flexible Elastomeric Seals

ASTM F402

(2005; R 2012) Safe Handling of Solvent
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Cements, Primers, and Cleaners Used for
Joining Thermoplastic Pipe and Fittings
ASTM F477

(2014) Standard Specification for
Elastomeric Seals (Gaskets) for Joining
Plastic Pipe

ASTM F714

(2021) Standard Specification for
Polyethylene (PE) Plastic Pipe (DR-PR)
Based on Outside Diameter

ASTM F2164

(2018) Standard Practice for Field Leak
Testing of Polyethylene (PE) and
Crosslinked Polyethylene (PEX) Pressure
Piping Systems Using Hydrostatic Pressure

NATIONAL FIRE PROTECTION ASSOCIATION (NFPA)
NFPA 24

(2019; TIA 19-1) Standard for the
Installation of Private Fire Service Mains
and Their Appurtenances
NSF INTERNATIONAL (NSF)

NSF 372

(2016) Drinking Water System Components Lead Content

NSF/ANSI 14

(2020) Plastics Piping System Components
and Related Materials

NSF/ANSI 61

(2020) Drinking Water System Components Health Effects

UNDERWRITERS LABORATORIES (UL)
UL 262

1.3
1.3.1

(2004; Reprint Oct 2011) Gate Valves for
Fire-Protection Service

DEFINITIONS
Water Transmission Mains

Water transmission mains include water piping having diameters greater than
14 inch, specific materials, methods of joining and any appurtenances
deemed necessary for a satisfactory system.
1.3.2

Water Mains

Water mains include water piping having diameters 4 through 14 inch,
specific materials, methods of joining and any appurtenances deemed
necessary for a satisfactory system.
1.3.3

Water Service Lines

Water service lines include water piping from a water main to a building
service at a point approximately 5 feet from building or the point
indicated on the drawings, specific materials, methods of joining and any
appurtenances deemed necessary for a satisfactory system.
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1.3.4

Additional Definitions

For additional definitions refer to the definitions in the applicable
referenced standard.
1.4

SUBMITTALS

Government approval is required for submittals with a "G" or "S"
classification. Submittals not having a "G" or "S" classification are for
Contractor Quality Control approval. Submit the following in accordance
with Section 01 33 00 SUBMITTAL PROCEDURES:
SD-01 Preconstruction Submittals
Connections; G
SD-03 Product Data
Pipe, Fittings, Joints and Couplings; G
Valves; G[, [_____]]
SD-06 Test Reports

Leakage Test
Hydrostatic Test
SD-08 Manufacturer's Instructions
Ductile Iron Piping
PVC Piping
1.5
1.5.1

QUALITY CONTROL
Regulatory Requirements

Comply with NSF/ANSI 14 or NSF/ANSI 61 and NSF 372 for materials for
potable water systems; comply with lead content requirements for
"lead-free" plumbing as defined by the U.S. Safe Drinking Water Act
effective January 2014. Provide materials bearing the seal of the
National Sanitation Foundation (NSF) for potable water service.
Comply with NFPA 24 for materials, installation, and testing of fire main
piping and components.
1.6
1.6.1

DELIVERY, STORAGE, AND HANDLING
Delivery and Storage

Inspect materials delivered to site for damage. Unload and store with
minimum handling and in accordance with manufacturer's instructions.
Store materials on site in enclosures or under protective covering. Store
plastic piping, jointing materials and rubber gaskets under cover out of
direct sunlight. Do not store materials directly on the ground. Keep
inside of pipes, fittings, valves, fire hydrants, and other accessories
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free of dirt and debris.
1.6.2

Handling

Handle pipe, fittings, valves, fire hydrants, and other accessories in
accordance with manufacturer's instructions and in a manner to ensure
delivery to the trench in sound undamaged condition. Avoid injury to
coatings and linings on pipe and fittings; make repairs if coatings or
linings are damaged. Do not place other material, hooks, or pipe inside a
pipe or fitting after the coating has been applied. Inspect the pipe for
defects before installation. Carry, do not drag pipe to the trench. Use
of pinch bars and tongs for aligning or turning pipe will be permitted
only on the bare ends of the pipe. Clean the interior of pipe and
accessories of foreign matter before being lowered into the trench and
keep them clean during laying operations by plugging. Replace defective
material without additional expense to the Government. Store rubber
gaskets, not immediately installed, under cover or out of direct sunlight.
Handle ductile iron pipe, fittings, and accessories in accordance with
AWWA C600 and AWWA M41. Handle PVC and PVCO pipe, fittings, and
accessories in accordance with AWWA C605. Handle PE pipe, fittings, and
accessories in accordance with AWWA M55. Handle steel pipe, fittings and
accessories in accordance with AWWA C604.
PART 2
2.1

PRODUCTS
MATERIALS

Provide all materials in accordance with AWWA C800 and as indicated
herein. Provide valves and fittings with pressure ratings equivalent to
the pressure ratings of the pipe.
2.1.1

Pipe, Fittings, Joints And Couplings

Submit manufacturer's standard drawings or catalog cuts, except submit
both drawings and cuts for push-on [and rubber-gasketed bell-and-spigot]
joints. Include information concerning gaskets with submittal for joints
and couplings.
2.1.1.1
2.1.1.1.1

Ductile-Iron Piping
Pipe and Fittings

Pipe, except flanged pipe, AWWA C151/A21.51, . Flanged pipe,
AWWA C115/A21.15. Fittings, AWWA C110/A21.10 or AWWA C153/A21.53.
Provide fittings with pressure ratings equivalent to that of the pipe.
Provide compatible pipe ends and fittings for the specified joints.
Provide cement-mortar lining, AWWA C104/A21.4, twice the standard
thickness on pipe and fittings.
2.1.1.1.2

Joints and Jointing Material

Provide push-on joints or mechanical joints for pipe and fittings unless
otherwise indicated. Provide mechanical joints where indicated. Provide
flanged joints where indicated. Provide mechanically coupled type joints
using a sleeve-type mechanical coupling where indicated. Provide grooved
or shouldered type joints where indicated. Sleeve-type mechanical
couplings in lieu of push-on joints are acceptable, subject to the
limitations specified in the paragraph SLEEVE-TYPE MECHANICAL COUPLINGS
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Utilize grooved or shouldered type joints in lieu of push-on joint, except
where joint is buried.
a.

Push-On Joints: Shape of pipe ends and fitting ends, gaskets, and
lubricant for joint assembly as recommended in AWWA C111/A21.11.

b.

Mechanical Joints: Dimensional and material requirements for pipe
ends, glands, bolts and nuts, and gaskets as recommended in
AWWA C111/A21.11.

c.

Flanged Joints: Bolts, nuts, and gaskets for flanged connections as
recommended in Appendix A of AWWA C115/A21.15. Provide
AWWA C115/A21.15 ductile iron flanges and conform to ASME B16.1, Class
125. Provide ASTM A536 epoxy coated steel set screw flanges. Gasket
and lubricants for set screw flanges, in accordance with
mechanical-joint gaskets specified in AWWA C111/A21.11.

d.

Insulating Joints: Designed to prevent metal-to-metal contact at the
joint between adjacent sections of piping. Provide flanged type joint
with insulating gasket, insulating bolt sleeves, and insulating
washers. Provide full face dielectric type gaskets, as recommended in
the Appendix to AWWA C115/A21.15. Bolts and nuts, as recommended in
the Appendix to AWWA C115/A21.15.

e.

Sleeve-Type Mechanical Coupled Joints:
SLEEVE-TYPE MECHANICAL COUPLINGS.

2.1.1.2

As specified in the paragraph

Plastic Piping

2.1.1.2.1
2.1.1.2.1.1

PVC Piping
PVC Piping

AWWA C900 plain end or gasket bell end pipe meeting or exceeding ASTM D1784
cell class 12454, with a minimum Pressure Class 150 (DR27.5), 165 (DR25),
200 (DR21), 235 (DR 18), 250 (DR17) 305 (DR 14) with ductile iron outside
diameter (DIOD).
2.1.1.2.1.2

Fittings for PVC and PVCO Pipe

Gray iron or ductile iron fittings, AWWA C110/A21.10 with special fittings
in accordance with Appendix B or AWWA C153/A21.53, with cement-mortar
lining for fittings, AWWA C104/A21.4, standard thickness. Fittings with
push-on joint ends are to conform to the same requirements as fittings
with mechanical-joint ends, except for the factory modified bell design
compatible for use with PVC pipe as specified.
Fittings from material that meets or exceeds ASTM D1784 cell class 12454
and is the same material as the pipe with elastomeric gaskets, in
conformance with AWWA C605 and AWWA C900.
2.1.1.2.1.3
a.

Joints and Jointing Material for PVC

Push-on joints: Use jointing material in accordance with ASTM D3139
and AWWA C111/A21.11 between pipes, pipes and metal fittings, valves,
and other accessories or compression-type joints/mechanical joints.
Provide each joint connection with an elastomeric gasket compatible
for the bell or coupling used. Gaskets for push-on joints for pipe,
ASTM F477. Gaskets for push-on joints and compression-type
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joints/mechanical joints for joint connections between pipe and metal
fittings, valves, and other accessories, AWWA C111/A21.11,
respectively, for push-on joints and mechanical joints.
b.

Mechanical Joint: Use mechanically coupled joints having a sleeve-type
mechanical coupling, as specified in the paragraph SLEEVE-TYPE
MECHANICAL COUPLINGS, as an optional jointing method for plain-end PVC
pipe, subject to the limitations specified for mechanically coupled
joints using a sleeve-type mechanical coupling as specified for
compression-type joints in ASTM D3139. Provide jointing material in
accordance with AWWA C111/A21.11 between pipe and sleeve-type
mechanical couplings.

2.1.1.2.2

PVC Piping for Service Lines

2.1.1.2.2.1

Pipe and Fittings

Provide ASTM D1784 cell class 12454 pipe and fittings of the same PVC
material.
a.

ASTM D1785, Schedule 40 with ASTM D2466 Schedule 40 or ASTM D2467
Schedule 80 fittings.

b.

ASTM D2241 pipe and fittings with SDR as necessary to provide 150 psi
minimum pressure rating with ASTM D2466 Schedule 40 or ASTM D2467
Schedule 80 fittings.

2.1.1.2.2.2

Joints and Connections

Fittings may be joined by the solvent-cement method or threading.
2.1.1.2.2.3

Solvent Joining

Provide solvent joints in accordance with ASTM D2855.
2.1.1.2.3

Polyethylene (PE) Pipe

AWWA C906, ASTM D3035, PE4710, material designation code CC2 with a
minimum Pressure Class 200 (DR11) with ductile iron outside diameter
(DIOD).
2.1.1.2.3.1

Fittings For PE Pipe

AWWA C906, AWWA M55, ASTM D3035, molded and manufactured to comply with
ASTM F714.
2.1.1.2.3.2

Joints and Jointing Materials

Mechanical Joint: AWWA C111/A21.11 DIOD Mechanical joint adapter and
gaskets for mechanical joints for joint connections between pipe and metal
fittings, valves, and other accessories.
2.1.1.3
2.1.1.3.1

Steel Piping
Pipe and Fittings

Pipe, AWWA C200. Fittings, AWWA C208 and AWWA C200, with reference to the
requirements specified therein for "Special Sections." Provide
cement-mortar lining and coating on pipe and fittings for underground
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lines in accordance with applicable AWWA standard. Provide cement-mortar
lining. Utilize pipe ends and fittings compatible for the joints and
jointing materials used.
a.

Utilize welded or seamless pipe with plain, or shouldered and grooved
ends in accordance with AWWA C606 for use with mechanical couplings or
bell-and-spigot ends with rubber gaskets. Provide bell-and-spigot
ends for sizes less than 6 inches diameter in accordance with AWWA C200.

b.

Provide fittings and specials made of the same material as the pipe.
Use specials and fittings made of standard steel tube turns or
segmentally welded sections, with ends to accommodate the type of
couplings or joints specified for the pipe.
Match the thickness
rating of pipe fittings and specials to the thickness specified and
the pressure rating calculated for the pipe with which they are used.
Provide identical protective materials for fittings and specials as
specified for the pipe. Hand wrap, line, or coat specials and
fittings that cannot be mechanically wrapped, lined, or coated using
the same material used for the pipe with the same number of
applications of each material, smoothly applied.

2.1.1.3.2

Joints and Jointing Material

Provide rubber-gasketed pipe and fitting bell-and-spigot joints or the
mechanically coupled type using a sleeve-type mechanical coupling.
a.

Rubber-Gasketed Bell-and-Spigot Joints: Provide joints and pipe
ends in accordance with the pipe manufacturer's standard for this
type of joint, except that the joint is to also meet the
requirements specified for rubber-gasketed joints and rubber
gaskets in AWWA C200.

b.

Welded Joints:
AWWA C206.

c.

Sleeve-Type Mechanical Coupled Joints:
SLEEVE-TYPE MECHANICAL COUPLINGS.

2.1.2

Provide electrodes of the quality specified in

As specified in paragraph

Valves

Provide a protective interior coating in accordance with AWWA C550.
2.1.2.1

Gate Valves 3 Inch Size and Larger on Buried Piping

AWWA C500, AWWA C509, AWWA C515, or UL 262 and:
a.

AWWA C500: nonrising stem type with double-disc gate and
mechanical-joint ends or push-on joint ends compatible for the
adjoining pipe

b.

AWWA C509 or AWWA C515: nonrising stem type with mechanical-joint ends

c.

UL 262: inside-screw type with operating nut, double-disc or
split-wedge type gate, designed for a hydraulic working pressure of 175
psi, and have mechanical-joint ends or push-on joint ends as
appropriate for the pipe to which it is joined.
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2.1.2.2

Gate Valves 3 Inch Size and Larger in Valve Pit(s)

AWWA C500, AWWA C509, AWWA C515, or UL 262 and:
a.

AWWA C500: outside-screw-and-yoke rising-stem type with double-disc
gates and flanged ends

b.

AWWA C509 or AWWA C515: outside-screw-and-yoke rising-stem type with
flanged ends

c.

UL 262: outside-screw-and-yoke type, with type gate and flanged ends,
and designed for a hydraulic working pressure of 175 psi

PART 3
3.1

EXECUTION
PREPARATION

3.1.1

Connections to Existing System

Perform all connections to the existing water system in the presence of
the Contracting Officer.
3.1.2

Operation of Existing Valves

Do not operate valves within or directly connected to the existing water
system unless expressly directed to do so by the Contracting Officer.
3.2

INSTALLATION

Install all materials in accordance with the applicable reference
standard, manufacturers instructions and as indicated herein.
3.2.1

Piping

3.2.1.1

General Requirements

Install pipe, fittings, joints and couplings in accordance with the
applicable referenced standard, the manufacturer's instructions and as
specified herein.
3.2.1.1.1

Termination of Water Lines

Terminate the work covered by this section at a point approximately 5 feet
from the building, unless otherwise indicated.
Do not lay water lines in the same trench with gas lines, fuel lines,
electric wiring, or any other utility. Do not install copper tubing in
the same trench with ferrous piping materials. Where nonferrous metallic
pipe (i.e., copper tubing) crosses any ferrous piping, provide a minimum
vertical separation of 12 inches between pipes.
3.2.1.1.2

Pipe Laying and Jointing

Remove fins and burrs from pipe and fittings. Before placing in position,
clean pipe, fittings, valves, and accessories, and maintain in a clean
condition. Provide proper facilities for lowering sections of pipe into
trenches. Under no circumstances is it permissible to drop or dump pipe,
fittings, valves, or other water line material into trenches. Cut pipe
cleanly, squarely, and accurately to the length established at the site
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and work into place without springing or forcing. Replace a pipe or
fitting that does not allow sufficient space for installation of jointing
material. Blocking or wedging between bells and spigots is not
permitted. Lay bell-and-spigot pipe with the bell end pointing in the
direction of laying. Grade the pipeline in straight lines; avoid the
formation of dips and low points. Support pipe at the design elevation
and grade. Secure firm, uniform support. Wood support blocking is not
permitted. Lay pipe so that the full length of each section of pipe and
each fitting rests solidly on the pipe bedding; excavate recesses to
accommodate bells, joints, and couplings. Provide anchors and supports
for fastening work into place. Make provision for expansion and
contraction of pipelines. Keep trenches free of water until joints have
been assembled. At the end of each work day, close open ends of pipe
temporarily with wood blocks or bulkheads. Do not lay pipe when
conditions of trench or weather prevent installation. Provide a minimum of
2 1/2 feet depth of cover over top of pipe.
3.2.1.1.3

Tracer Wire

Install a continuous length of tracer wire for the full length of each run
of nonmetallic pipe. Attach wire to top of pipe in such manner that it
will not be displaced during construction operations.
3.2.1.1.4

Connections to Existing Water Lines

Make connections to existing water lines after coordination with the
facility and with a minimum interruption of service on the existing line.
Make connections to existing lines under pressure in accordance with the
recommended procedures of the manufacturer of the pipe being tapped and as
indicated, except as otherwise specified, tap concrete pipe in accordance
with AWWA M9 for tapping concrete pressure pipe.
3.2.1.1.5

Sewer Manholes

No water piping is to pass through or come in contact with any part of a
sewer manhole.
3.2.1.1.6

Water Piping Parallel With Sewer Piping

Where the location of the water line is not clearly defined by dimensions
on the drawings, do not lay water line closer than 10 feet, horizontally,
from any sewer line.
3.2.1.1.7

Water Piping Crossing Sewer Piping

Provide at least 18 inches above the top (crown) of the sewer piping and
the bottom (invert) of the water piping whenever possible. Measure the
distance edge-to-edge. Where water lines cross under gravity sewer lines,
construct sewer line of AWWA compliant ductile iron water piping with
rubber-gasketed joints and no joint located within 10 feet, horizontally,
of the crossing.
3.2.1.1.8

Penetrations

Provide ductile-iron or Schedule 40 steel wall sleeves for pipe passing
through walls of valve pits and structures. Fill annular space between
walls and sleeves with rich cement mortar. Fill annular space between
pipe and sleeves with mastic.

SECTION 33 11 00

Page 11

Renovate Bldg 90063, 505 OTS
Hurlburt Field, Florida
3.2.1.1.9

Flanged Pipe

Only install flanged pipe aboveground or with the flanges in valve pits.
3.2.1.2

Ductile-Iron Piping

Unless otherwise specified, install pipe and fittings in accordance with
the paragraph GENERAL REQUIREMENTS and with the requirements of AWWA C600
for pipe installation, joint assembly, valve-and-fitting installation, and
thrust restraint.
a.

Jointing: Make mechanical joints with the gaskets, glands, bolts, and
nuts specified for this type joint; assemble in accordance with the
applicable requirements of AWWA C600 and AWWA M41 for joint assembly
and the recommendations of Appendix A to AWWA C111/A21.11.

b.

Allowable Deflection: Follow AWWA C600 and AWWA M41 for the maximum
allowable deflection. If the alignment requires deflection in excess
of the above limitations, provide special bends or a sufficient number
of shorter lengths of pipe to achieve angular deflections within the
limit set forth.

3.2.1.3

PVC Water Main Pipe

Unless otherwise specified, install pipe and fittings in accordance with
the paragraph GENERAL REQUIREMENTS and with the requirements of AWWA C605
for laying of pipe, joining PVC pipe to fittings and accessories, setting
of fire hydrants, valves, and fittings; and with the recommendations for
pipe joint assembly and appurtenance installation in AWWA M23, Chapter 7,
"Installation."
a.

Jointing: Make push-on joints with the elastomeric gaskets specified
for this type joint, using either elastomeric-gasket bell-end pipe or
elastomeric-gasket couplings. For pipe-to-pipe push-on joint
connections, use only pipe with push-on joint ends having factory-made
bevel; for push-on joint connections to metal fittings, valves, and
other accessories, cut spigot end of pipe off square and re-bevel pipe
end to a bevel approximately the same as that on ductile-iron pipe
used for the same type of joint. Use a lubricant recommended by the
pipe manufacturer for push-on joints. Assemble push-on joints for
pipe-to-pipe joint connections in accordance with the requirements of
AWWA C605 for laying the pipe and the recommendations in AWWA M23,
Chapter 7, "Installation," for pipe joint assembly. Assemble push-on
joints for connection to fittings, valves, and other accessories in
accordance with the requirements of AWWA C605 for joining PVC pipe to
fittings and accessories and with the requirements of AWWA C600 for
joint assembly. Make compression-type joints/mechanical joints with
the gaskets, glands, bolts, nuts, and internal stiffeners previously
specified for this type joint; assemble in accordance with the
requirements of AWWA C605 for joining PVC pipe to fittings and
accessories, with the requirements of AWWA C600 for joint assembly,
and with the recommendations of Appendix A to AWWA C111/A21.11. Cut
off spigot end of pipe for compression-type joint/mechanical-joint
connections and do not re-bevel. Assemble joints made with
sleeve-type mechanical couplings in accordance with the
recommendations of the coupling manufacturer using internal stiffeners
as previously specified for compression-type joints.

b.

Joint Offset:

Construct joint offset in accordance AWWA C605.
SECTION 33 11 00

Page 12

Do not

Renovate Bldg 90063, 505 OTS
Hurlburt Field, Florida
exceed the minimum longitudinal bending as indicated by AWWA C605.
c.

Fittings:

3.2.1.4

Install in accordance with AWWA C605.

Steel Piping

Unless otherwise specified, install pipe and fittings in accordance with
AWWA C604 and AWWA M11, Chapter 12, "Transportation, Installation, and
Testing."
a.

Jointing: Make rubber-gasketed bell-and-spigot joints with the
gaskets previously specified for this type joint, using a lubricant
recommended by the pipe manufacturer; assemble in accordance with the
recommendations of the pipe manufacturer. Assemble joints made with
sleeve-type mechanical couplings in accordance with the
recommendations of the coupling manufacturer.

b.

Allowable Offsets: For pipe with bell-and-spigot rubber-gasket
joints, maximum allowable deflections from a straight line or grade,
as required by vertical curves, horizontal curves, or offsets is 5
degrees unless a lesser amount is recommended by the manufacturer.
Form short-radius curves and closures with short lengths of pipe or
fabricated specials specified.

c.

Cement Mortar Lining:

3.2.1.5

AWWA C205, shop applied.

Metallic Piping for Service Lines

Install pipe and fittings in accordance with the paragraph GENERAL
REQUIREMENTS and with the applicable requirements of AWWA C600 for pipe
installation, unless otherwise specified.
3.2.1.5.1

Screwed Joints

Make screwed joints up tight with a stiff mixture of graphite and oil,
inert filler and oil, or graphite compound; apply to male threads only or
with PTFE Tape, for use with threaded pipe. Threads are to be full cut;
do not leave more than three threads on the pipe exposed after assembling
the joint.
3.2.1.5.2

Joints for Copper Tubing

Cut copper tubing with square ends; remove fins and burrs. Replace
dented, gouged, or otherwise damaged tubing with undamaged tubing. Make
solder joints using ASTM B32, 95-5 tin-antimony or Grade Sn96 solder. Use
solder and flux containing less than 0.2 percent lead. Before making
joint, clean ends of tubing and inside of fitting or coupling with wire
brush or abrasive. Apply a rosin flux to the tubing end and on recess
inside of fitting or coupling. Insert tubing end into fitting or coupling
for the full depth of the recess and solder. For compression joints on
flared tubing, insert tubing through the coupling nut and flare tubing.
3.2.1.5.3

Flanged Joints

Make flanged joints up tight, avoid undue strain on flanges, valves,
fittings, and accessories.
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3.2.1.5.4

Protection of Buried Steel Service Line Piping

Prepare, prime, and coat exterior surface of zinc-coated steel pipe and
associated fittings to be buried with hot-applied coal-tar enamel with a
bonded single layer of felt wrap in accordance with AWWA C203. For the
felt wrap material, use fibrous-glass mat as specified in AWWA C203; use
of asbestos felt will not be permitted. Use solvent wash only to remove
oil, grease, and other extraneous matter from zinc-coated pipe and
fittings.
3.2.1.6

Plastic Service Piping

Install pipe and fittings in accordance with the paragraph GENERAL
REQUIREMENTS and with the applicable requirements of ASTM D2774 and
ASTM D2855, unless otherwise specified. Handle solvent cements used to
join plastic piping in accordance with ASTM F402.
3.2.1.6.1

Jointing

Make solvent-cemented joints for PVC piping using the solvent cement
previously specified for this material; assemble joints in accordance with
ASTM D2855. Make plastic pipe joints to other pipe materials in
accordance with the recommendations of the plastic pipe manufacturer.
3.2.1.6.2

Plastic Pipe Connections to Appurtenances

Connect plastic service lines to corporation stops and gate valves in
accordance with the recommendations of the plastic pipe manufacturer.
3.2.2
3.2.2.1

Valves
Gate Valves

Install gate valves, AWWA C500 and UL 262, in accordance with the
requirements of AWWA C600 for valve-and-fitting installation and with the
recommendations of the Appendix ("Installation, Operation, and Maintenance
of Gate Valves") to AWWA C500. Install gate valves, AWWA C509 or AWWA C515,
in accordance with the requirements of AWWA C600 for valve-and-fitting
installation and with the recommendations of the Appendix ("Installation,
Operation, and Maintenance of Gate Valves") to AWWA C509 or AWWA C515.
Install gate valves on PVC water mains in accordance with the
recommendations for appurtenance installation in AWWA M23, Chapter 7,
"Installation." Make and assemble joints to gate valves as specified for
making and assembling the same type joints between pipe and fittings.
3.2.2.2

Check Valves

Install check valves in accordance with the applicable requirements of
AWWA C600 for valve-and-fitting installation. Make and assemble joints to
check valves as specified for making and assembling the same type joints
between pipe and fittings.
3.2.2.3

Air Release, Air/Vacuum, and Combination Air Valves

Install pressure vacuum assemblies of type, size, and capacity indicated.
Include valves and test cocks. Install according to the requirements of
plumbing and health department and authorities having jurisdiction. Do
not install pressure vacuum breaker assemblies in vault or other space
subject to flooding.
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3.3

FIELD QUALITY CONTROL

3.3.1

Tests

Notify the Contracting Officer a minimum of five days in advance of
hydrostatic testing. Coordinate the proposed method for disposal of waste
water from hydrostatic testing. Perform field tests, and provide labor,
equipment, and incidentals required for testing. Provide documentation
that all items of work have been constructed in accordance with the
Contract documents.
3.3.1.1

Hydrostatic Test

Test the water system in accordance with the applicable AWWA standard
specified below. Where water mains provide fire service, test in
accordance with the special testing requirements given in the paragraph
SPECIAL TESTING REQUIREMENTS FOR FIRE SERVICE. Test ductile-iron water
mains in accordance with the requirements of AWWA C600 for hydrostatic
testing. The amount of leakage on ductile-iron pipelines with
mechanical-joints or push-on joints is not to exceed the amounts given in
AWWA C600; no leakage will be allowed at joints made by any other
methods. Test PVC and PVCO plastic water systems made with PVC pipe in
accordance with the requirements of AWWA C605 for pressure and leakage
tests. The amount of leakage on pipelines made of PVC water main pipe is
not to exceed the amounts given in AWWA C605, except that at joints made
with sleeve-type mechanical couplings, no leakage will be allowed. Test
concrete water mains in accordance with the recommendations in AWWA M9,
"Hydrostatic Testing and Disinfection of Mains." The amount of leakage on
concrete pipelines is not to exceed 20 gallons per 24 hours per inch of
pipe diameter per mile of pipeline. Test steel water mains in accordance
with applicable requirements of AWWA C600 for hydrostatic testing. The
amount of leakage on steel pipelines with rubber-gasketed bell-and-spigot
joints is not to exceed 20 gallons per 24 hours per inch of pipe diameter
per mile of pipeline; no leakage will be allowed at joints made by any
other method. To stop leakage, repair welded joints only by welding.
Test water service lines in accordance with requirements of AWWA C600 for
hydrostatic testing. No leakage will be allowed at copper pipe joints,
copper tubing joints (soldered, compression type, brazed), plastic pipe
joints, flanged joints, and screwed joints. Do not backfill utility
trench or begin testing on any section of a pipeline where concrete thrust
blocks have been provided until at least 7 days after placing of the
concrete.
3.3.1.2

Leakage Test

For leakage test, use a hydrostatic pressure not less than the maximum
working pressure of the system. Leakage test may be performed at the same
time and at the same test pressure as the pressure test.
For PE perform leak testing in accordance with ASTM F2164.
3.3.1.3

Special Testing Requirements for Fire Service

Test water mains and water service lines providing fire service or water
and fire service in accordance with NFPA 24. The additional water added
to the system must not exceed the limits given in NFPA 24
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3.3.1.4

Tracer Wire Continuity Test

Test tracer wire for continuity after service connections have been
completed and prior to final pavement or restoration. Verify that tracer
wire is locatable with electronic utility locating equipment. Repair
breaks or separations and re-test for continuity.
3.4

SYSTEM STARTUP

Water mains and appurtenances must be completely installed, disinfected,
flushed, and satisfactory bacteriological sample results received prior to
permanent connections being made to the active distribution system.
Obtain approval by the Contracting Officer prior to the new water piping
being placed into service.
3.5

CLEANUP

Upon completion of the installation of water lines and appurtenances,
remove all debris and surplus materials resulting from the work.
-- End of Section --
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