SECTION 15055

HIGH DENSITY POLYETHYLENE (HDPE) SEWER

PART1 GENERAL

1.1

1.2

1.3

Description

A.

B.

Contractor/Property Owner shall furnish labor, materials, equipment and incidentals
as shown on the approved Drawings, specified and required to provide high density
polyethylene pressure pipe, fittings and specials necessary to complete the Work.

The extent of the piping Work is shown on the Approved Submittal Drawings.

Related Specifications

A. Section 02200, Earthwork.

B. Section 02241, House Connections.

C. Section 11325, Grinder Pump Units (GPU’s) and Low-Pressure Sewer System

Service Connections.

References

A. ASTM D 1238, Standard Test Method for Melt Flow Rates of Thermoplastics by
Extrusion Plastometer

B. ASTM D 1505, Standard Test Method for Density of Plastics by the Density-Gradient
Technique.

C. ASTM D 2321, Standard Practice for Underground Installation of Thermoplastic Pipe
for Sewers and Other Gravity-Flow Applications.

D. ASTM D 2837, Standard Test Method for Obtaining Hydrostatic Design Basis for
Thermoplastic Pipe Materials or Pressure Design Basis for Thermoplastic Pipe
Products.

E. ASTM D 3261, Standard Specification for Butt Heat Fusion Polyethylene (PE) Plastic
Fittings for Polyethylene (PE) Plastic Pipe and Tubing.

F. ASTM D 3350, Standard Specification for Polyethylene Plastics Pipe and Fittings
Materials.

G. ASTM F 714, Standard Specification for Polyethylene Plastic Pipe.

H. ASTM F 2620, Practice for Heat Fusion Joining of Polyethylene Pipe and Fittings.
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L

ASTM F2164, “Standard Practice for Field Leak Testing of Polyethylene (PE) and
Crosslinked Polyethylene (PEX) Pressure Piping Systems Using Hydrostatic

Pressure.”.

J. AWWA (C906-15 Polyethylene (PE) Pressure Pipe and Fittings, 4 In. Through 65 In.
(100 mm Through 1,650 mm), for Waterworks

14 Submittals

A.

C.

D.

Shop Drawings: Submit for approval Shop Drawings showing the following:

1.

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 of sufficient detail to serve as a
guide for assembly and disassembly.

Complete layout and installation drawings with clearly marked dimensions.

Valve Assembly Shop Drawing:

Contractor shall submit shop drawings for approval showing the proposed
location of all valve assemblies. All dimensions shall be to a known point
of reference which will not vary. Acceptable points of reference are corners
of home, road edge of pavement, fire hydrant, and corner of catch basin.
All dimensions shall have a minimum of two reference points.

Tests: Submit description of proposed testing methods, procedures and apparatus.
Submit copies of all test reports.

Certificates: Submit certificates of compliance with referenced standards.

Record As-built Drawings showing as-built conditions.

1.5 Quality Assurance

A.

The manufacturer shall have manufacturing and quality assurance facilities capable
of producing and assuring the quality of the pipe and fittings required by these
Specifications.

The manufacturer’s production facilities shall be open for inspection by the Great
Neck Water Pollution Control District (GNWPCD).
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PART 2 PRODUCTS

2.1

Delivery, Storage and Handling

A.

Handle all pipe, fittings and accessories carefully with approved handling devices.
Do not drop or roll pipe off trucks. Do not otherwise drop, roll or skid pipe.
Materials that are cracked, chipped, gouged, dented or otherwise damaged will not
be approved.

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

HDPE pipe shall be identified along its length, every 2 feet by printing indicating
the manufacturer, product trade name, material, size, dimension ratio,
manufacturing standard, production lot code, and manufacturing date. Fittings shall
be individually marked with labels presenting the description, material,
manufacturing standard, and production lot number.

At the time of delivery to the site, the pipe and fittings shall be inspected for damage
incurred during shipping. Obvious damage such as cuts, abrasions, scrapes, gouges,
tears, and punctures shall be inspected, identified and reported to the manufacturer
immediately. At no time shall Contractor install or Engineer accept pipes or fittings
having cuts, abrasions, scrapes, gouges, tears or punctures.

Delivery trucks shall be unloaded by appropriate handling equipment of adequate
capacity, and safe handling and operating procedures shall be followed. Pipe must
not be rolled or pushed off the delivery truck. Pipe, fittings and other components
must not be pushed or dumped off the truck, or dropped. Lifting equipment such as
cranes, extension boom cranes, and side boom tractors, when used for product
handling, shall be hooked to wide web choker slings secured around the load. Only
wide web slings shall be used. Wire rope slings and chains shall not be permitted
for handling pipe and fittings. Spreader bars are required for use when lifting pipe
longer than 20 feet. Before use, all slings and lifting equipment shall be inspected.
Equipment with wear or damage that impairs function or load capacity shall not be
used.

Contractor shall provide protection against physical damage to the pipe and fittings
by scheduling deliveries, construction work and pipe handling to comply with
“Handling and Storage” requirements herein. Sufficient size is required to
accommodate piping and to allow room for handling equipment to get around them.
It is required to provide a relatively smooth, level surface free of stones, debris or
other material that could damage pipe or fittings. Pipe shall be stored on 4-inch
wide wooden dunnage, evenly spaced at intervals of 4 feet or less. Pipe received in
bulk packs or strip load packs shall be stored in the same package. The maximum
stacking height for the HDPE pipe is 4 rows, evenly stacked on a flat and level site.
Before removing individual pipe lengths from bulk packs or strip load packs, the
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pack must be removed from the storage sack and placed on the ground. Individual
pipes may be stacked in rows with the pipes laid straight, not crossing over or
entangled with each other. The base row must be blocked to prevent sideways
movement or shifting.

G. The interior of stored pipe shall be kept free of debris and other foreign matter.

H. HDPE pipe suffers increased stiffness and vulnerability to impact damage at
temperatures near or below freezing. Care shall be taken not to drop the pipe and
to keep handling equipment and all other objects from hitting the pipe.

2.2 Materials

A. General:

I. Pipe Marking:

a) Class designation shall be clearly marked on each piece of pipe and
fitting.

B. High Density Polyethylene Pipe and Fittings:
1. Manufacturer: Pipe, fittings and specials shall be manufactured by:

a) Performance Pipe,

b) Oil Creek Plastics,

c) Or approved equal.

2. Pipe:

a) The high-density polyethylene force main piping shall be a minimum
HDPE SDR 11.0. In accordance with ANSI/AWWA P06-15
Specification.

b) Materials used for the manufacture of polyethylene pipe and fittings
shall be PE 4710 high density polyethylene meeting cell classification
445574C and shall have a long-term hydrostatic strength of 1,600 psi
when tested and analyzed by ASTM D-2837.

c) The raw material shall contain a minimum 2% carbon black, well

dispersed, as an ultraviolet stabilizer. Green striping shall be furnished
for all sewer piping.
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d) The pipe shall contain no recycled compound except that generated in
the manufacturer’s own paint from resin of the same specifications and
from the same raw material supplier.

e) The polyethylene resins shall be classified as Extra High Molecular
Weight Polyethylene with a value of approximately 330,000.

f) High density polyethylene low pressure sewer piping shall be
manufactured in accordance with ASTM F 714 and marked accordingly.

g) Each production lot of material or pipe shall be tested for melt index,
density and for % carbon.

h) Each production lot of pipe shall be tested for dimensions and ring
tensile strength.

1) The polyethylene used to manufacture the HDPE pipe and fittings shall
meet the following cell classification values:

Cell Typical
Classification Value for
for PE 4710 Property PE 4710

3 Density per ASTM D-1505, gm/cm?3 0.960

4 Melt Index per ASTM D-1238, gm/10 0.08
min

5 Flexural Modulus per ASTM D-790, 150,000
psi
Tensile Strength per ASTM D-638, psi >3,500
Hydrostatic Design Basis per ASTM D- 1,600
2837, psi

C Color and Ultraviolet Stabilizer 2% to 3%

Carbon Black

3. HDPE / HDPE Joints:

a) Alljoints between HDPE pipe shall be by thermal butt fusion producing
homogeneous, sealed, lead tight joints in accordance with ASTM F
2620, unless otherwise indicated.

b) Contractor shall follow the manufacturer’s fusion procedures
specifically and shall use only personnel trained by the manufacturer or
supplier in the technique and use of equipment for thermal butt fusion.

c) Contractor shall maintain records of trained personnel and shall certify

that training was received not more than 12-months prior to
commencing construction.
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d)

2

h)

Manufacturer’s representative, experienced in the process, shall be
present at the site for the first full working day of jointing operation.

HDPE pipe lengths, fittings and flanged connections to be joined by butt
fusion shall be of the same type, grade, SDR and class of polyethylene
compound and supplied from the same raw material supplier.

Pipe shall be placed on rollers and ends shall be hydraulically drawn
together and carefully aligned. Misalignment shall not be acceptable.
Ends shall be trimmed to assure evenness. External and internal joint
beads shall not be removed.

On each day butt fusions are to be made, the first fusion of the day shall
be a trial fusion. The trial fusion shall be allowed to cool completely,
then a fusion test strap shall be cut-out. The test strap shall be 12-inches
or 30 times the wall thickness in length (minimum) and 1 inch or 1.5
times the wall thickness in width (minimum). The test strip shall be
bent until the ends of the strap touch. If the fusion fails at the joint, a
new trial fusion shall be made, cooled completely and tested. Butt
fusion of pipe to be installed shall not commence until a trial fusion has
passed the bent strap test.

Contractor shall not introduce pressure to the pipe for testing until at
least 45-minutes after the last butt-fused joint has been completed.

4. HDPE / Ductile Iron Pipe Connections:

a)

b)

d)
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All connections between HDPE pipe and ductile iron pipe shall be
flange connections.

Flange connections shall be made with a flange adapter manufactured
by the approved HDPE pipe manufacturer and all recommendation of
the HDPE pipe manufacturer shall be followed.

Flange connections shall be made using and HDPE flange adapter that
shall be butt fused to the HDPE pipe. The flange adapter shall have a
full-face serrated sealing surface and shall be of the same SDR as the

pipe.

HDPE flanges shall have a full-face Type 316 stainless steel back-up
ring in accordance with AWWA C207, Class 150. One edge of the
back-up ring bore shall be radiused or chamfered to fit against the back
of the sealing surface flange.

Flange connections shall include a flange gasket. Gaskets shall be
manufactured from neoprene and shall have a thickness between 1/8 and
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)

h)

3/16 inch and have approximately 55 to 75 durometer Shore D hardness
as recommended by the pipe manufacturer. Gaskets shall be full face
style.

Flange bolts, nuts and washers shall be Type 316 stainless steel having
tensile strength equal to at least SAE Grade 3. Flange bolts shall be
sized 1/8 inch smaller than the bolt holes. Flat washers shall be used
between the nut and the back-up ring. Flange bolts shall span the entire
width of the flange joint and provide sufficient thread length to fully
engage the nut.

Mating flanges shall be aligned together before tightening. Tightening
misaligned flanges may cause flange failure. All flanges shall be
installed so as to prevent stresses on the flange. Pipe shall be normal to
the flange connection for a minimum of 5 feet on each side of the
connection, with zero bending stresses.

Manufacturer’s recommendation for flange connections shall be
followed. Gasket and flange sealing surfaces shall be clean and free of
significant cuts or gouges.  Manufacturer’s tightening torque
requirements shall be strictly adhered to. Retightening is required one
hour after torquing to the final value for the first time. A third tightening
is also required 4 hours after the second.

5. Cold Weather Fusion:

a)

b)
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Guidelines and recommendations by the manufacturer of the HDPE
pipe and fittings regarding cold weather installation shall be strictly
adhered to by Contractor.

Frost, ice or snow shall be removed from the inside and outside surface
areas of the areas to be fused by lightly tapping or scraping the solids
until they flake off the pipe ends. The pipe surfaces shall then be wiped
dry with clean paper towels or rags. Areas to be fused shall be sealed
with a wind break or cover. Ice and snow shall also be removed from
the areas where cold ring clamps are to be applied.

Only electrically heated butt fusion tools shall be used. Gas-heated butt
fusing tools are not permitted since the surface temperatures of gas-
heated tools cannot be maintained long enough to produce the proper
melt. To obtain proper melt patterns, Contractor shall increase melt time
cycles. Increasing the temperature or pressure of pipe and/or fittings on
heating tool faces shall not be permitted.
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d)

When butt fusing during cold weather conditions, the time required to
form the initial melt bead will automatically extend the total melt time
cycle. After the melt forms, the standard butt fusion time cycle shall be
followed.

6. Fittings:

a)

b)

d)

PART 3 EXECUTION

3.1 Inspection

HDPE fittings shall be made from material meeting the same
requirements as the pipe. HDPE fittings shall be molded by the
manufacturer of the pipe.

Molded fittings shall be manufactured in accordance with ASTM
D3261 (butt fused) and shall be so marked.

Mechanical fittings used with HDPE pipe shall be specifically designed
for, or tested and found to be acceptable for use with polyethylene pipe.
Mechanical fittings designed for other materials shall not be used unless
authorized by the manufacturer and approved by the District.

Fittings shall be used in strict accordance with the recommendations of
the pipe manufacturer. Fittings shall only be used with HDPE pipe
where specifically indicated on the Approved Submittal Drawings or as
otherwise approved by the District.

A. Contractor shall inspect piping to ensure that piping is free from defects in material
and workmanship. The compatibility of all pipe, fittings and coatings shall be

verified.

3.2 Installation

A. General:

1. Install piping as shown on the Approved Drawings, specified and as
recommended by the manufacturer.

2. Request approval from the District before proceeding if there is a conflict
between the manufacturer’s recommendations and the Approved Submittal
Drawings or Specifications.

3. Pipe, fittings and accessories that are cracked, damaged or in poor condition
or with damaged linings will be rejected at the time of laying, the pipe shall
be examined carefully for defects, and should pipe be discovered to be
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defective after being laid, it shall be removed and replaced with sound pipe
by Contractor at his expense.

4. For specially fabricated piping, Contractor shall provide the services of a
competent manufacturer’s installation specialist when pipe installation
begins, unless otherwise approved by Engineer.

5. Conflicts between piping systems and equipment or structures shall be
presented to Engineer for determination of corrective measures before
proceeding.

6. Minimum cover over piping shall be four feet unless otherwise approved by

the Distric.

7. Earthwork is specified in Section 02200.

B Piping:
1. Install straight runs true to line and elevation.
2. Provide temporary caps or plugs over all pipe openings at the end of each

days work and when otherwise required or directed by Engineer.
3. Cutting: Cut pipe from measurements taken at site, not from Drawings.

4. Contractor may elect to install pipe via horizontal directional drilling or via
trenching methods. Refer to relevant Division 02 Sections for details.

5. Pipe Bedding

a) Bed pipe with materials as specified below and as shown on the
Contract Drawings.

1) Trenches shall be excavated below the pipe bottom by an
amount sufficient for the placement of granular embedment
material (Select Fill) for pipe bedding as shown on the
drawings or as specified. All loose and unsuitable material
shall be removed from the trench bottom.

2) Granular embedment material (Select Fill) shall be placed in
accordance with the requirements of Section 02200,
Earthwork, within the following limits:

a) Six (6) inches below the bottom of the pipe to six (6)

inches above the crown of the pipe for pipe sizes of
30-inch diameter and smaller.
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b) Twelve (12) inches below the bottom of the pipe to
twelve (12) inches above the crown of the pipe for
pipe sizes greater than 30 inches in diameter.

3) Granular embedment shall be placed in maximum 6-inch
layers and compacted for the full width of the trench.
Recesses in the embedment shall be provided around each
joint to allow space for making joints and inspection.

a) Carefully and thoroughly compact all pipe bedding
and fill.

b) Piping shall not be laid until Engineer approves the
bedding condition.

C) Pipe shall not be brought into position until the
preceding length has been bedded and secured in its
final position.

C. Laying Pipe:

1. Proper and suitable tools and appliances for the safe and convenient
handling, storing and installation of the pipe shall be used. Care shall be
taken to prevent damaging the pipe. Install piping as shown on the Contract
Drawings, specified and as recommended by the manufacturer. Request
approval from the District before proceeding if there is a conflict between
the manufacturer’s recommendations and the Approved Submittal
Drawings or Specifications. Pipe, fittings and accessories that are cracked,
damaged or in poor condition will be rejected. At the time of installation,
the pipe shall be examined carefully for defects.

2. Install all pipe accurately to line and grade shown unless otherwise
approved by the District. Remove and relay pipes that are not laid correctly.

D. Backfilling:
1. Conform to applicable requirements of Section 02200 Earthwork.
2. Backfill by hand until pipe is covered by at least one foot of fill.
E. Transitions from One Type of Pipe to Another:
1. Provide necessary adapters, specials and connection pieces required when

connecting different types and sizes of pipe or connecting pipe made by
different manufacturers.
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3.3  Testing of Piping

A. General:

1.

Test all piping as specified below unless otherwise authorized by the
District.

2. Submit a test procedure to the District complete with drawings and
accessories to perform the test at least 10 days prior to start of test.

3. Notify the District a minimum of 48 hours in advance of testing.

4. Provide all testing apparatus including pumps, hoses, gages, and fittings
including temporary restraints, etc.

5. Obtain permits from the local water purveyor if hydrant water is to be used.

6. Pipelines which fail to hold specified test pressures, or which exceed the
allowable leakage rate shall be repaired and retested.

7. Test pressures required are at the lowest elevation of the pipeline section
being tested, unless otherwise specified.

8. Unless otherwise approved, conduct all tests in the presence of the District.

B. Test Requirements:

1. Leak testing shall be conducted in accordance with ASTM F 2164.

2. Piping shall be tested for watertightness throughout its entire length.

3. The hydrostatic testing medium shall be clean water. The temperature of the
test medium and the pipe test section should be the same, and should be at
ambient temperature. Before applying test pressure, allow time for the test
medium and the pipe test section to equalize. At temperatures above 100°F,
test pressure must be reduced.

4. Contractor shall furnish necessary and approved material, equipment, labor
and other facilities required to satisfactorily perform the tests and shall make
all necessary repairs or replacements and retests, as required, at Contractor’s
own expense.

5. After installation of the entire pipe system, the entire completed portion

shall undergo a hydrostatic monitored make-up water test. Pneumatic
testing shall not be allowed. If the installed pipe fails the hydrostatic test,
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failed portions shall be removed, repaired and retested. The District shall be
notified a minimum of 48 hours in advance of testing. If the test is not
completed due to leakage, equipment failure, etc., allow it to relax for at
least 8 hours before retesting.

END OF SECTION
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