SECTION 824

SEWER LATERAL REHABILITATION BY CURED-IN-PLACE METHOD

. GENERAL
11 DESCRIPTION OF WORK

A. The Contractor shall provide all materials, equipment, labor and incidentals for the installation
of cured-in-place pipe (CIPP) lateral lining. Existing laterals may be 3-inch to 6-inch nominal
diameter, and may have a transition from 6-inch to 3 or 4-inch located between the mainline
connection and the cleanout(s). The CIPP shall cure into a smooth, hard, impermeable,
chemically-inert liner pipe and form a structurally sound liner pipe with a uniformly smooth
interior providing hydraulic flow equal to or greater than the existing lateral in original
condition. The CIPP must seal so that infiltration cannot reenter the sanitary sewers between
ends of the liner.

B. Two types of lateral CIPP lining may be utilized:
1 One piece main and Lateral Liner

For lateral liners installed to the point of connection with the mainline sewer the lateral
lining shall provide a non-leaking connection at the interface of the mainline and lateral
pipelines through a one-piece, continuous liner that includes a full wrap of mainline
sewer at the connection and lateral liner. Contractor shall install a hydrophilic, water
stop material seal intended for use in wastewater applications, as approved by the
Owner.

2. Standard Lateral Liner

a. For laterals rehabilitated from the mainline sewer to the public cleanout the
lateral lining shall rehabilitate the public lateral only with no more than 12
inches of overlap into the private portion and shall include two (2) integrally-
connected hydrophilic seals within the last 6 inches on each end of the lateral
liner.

b. For laterals rehabilitated from the face of the existing structure or private
cleanout to the public cleanout; the lateral lining shall rehabilitate the private
lateral only with no more than 12 inches of overlap into the public portion and
shall include two (2) integrally-connected hydrophilic seals within the last 6
inches on each end of the lateral liner.

C. The lateral lining process shall be accomplished using a flexible tube of
particular length and sized for the various diameters and fittings encountered,
including any transitions encountered, and a thermoset resin with physical and
chemical properties appropriate for the application.

C. The Contractor shall contact the owner/residents prior to performing the rehabilitation Work to
notify them of temporary sewer service disconnections. Notification shall be provided at least
48 hours in advance of any liner Work and the notifications shall be coordinated with the Owner
at least seven (7) days in advance of notifying the owner/residents. Immediately prior to
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installation of the lateral liner the contractor shall verbally notify the resident(s) that their sewer
service will be temporarily interrupted and then notify the resident(s) again once sewer service
is reestablished.

D. If the Contractor damages the sewer main or lateral during construction and is unable to
complete the lining in a manner that is satisfactory to the Owner, the Contractor shall submit
method of repairs to the Owner. Upon approval by the Owner, the Contractor shall make repairs
at no additional cost the Owner and complete the CIPP installation.

E. The Contractor shall perform all required permanent landscape restoration of disturbed areas on
private property and within the locality or VDOT right-of-way upon completion of the Work to
the satisfaction of the Owner and/or VDOT.

F. The Contractor shall comply with the Contract Documents for erosion and sediment control and
other applicable requirements to protect drainage structures, systems, and waters of the
Commonwealth.

G. It shall be the responsibility of the Contractor to schedule and perform his Work in a manner
that does not cause or contribute to incidence of overflows or spills of sewage from the sewer
system. In the event Contractor’s Work activities contribute to overflows or spills, the Contractor
shall immediately take appropriate action to contain and stop the overflow, clean up the spillage,
disinfect the area affected by the spill, and notify the Owner in a timely manner.

1.2 RELATED DOCUMENTS

This Section references ASTM, NASSCO, and AWWA standards that are made part hereof by
reference, and shall be the latest edition and revision thereof. If there is a conflict between these
standards and this Section, this Section will govern. The testing specifications include but are not
limited to the following:

A. ASTM D543 — Standard Practices for Evaluating the Resistance of Plastics to Chemical
Reagents.

B. ASTM D790 - Standard Test Methods for Flexural Properties of Unreinforced and Reinforced
Plastics and Electrical Insulating Materials.

C. ASTM D2990 - Standard Test Methods for Tensile, Compressive, and Flexural Creep and
Creep-Rupture of Plastics.

D. ASTM D5813 — Standard Specification for Cured-In-Place Thermosetting Resin Sewer Pipe.

E. ASTM F1216 — Standard Practice for Rehabilitation of Existing Pipelines and Conduits by the
Inversion and Curing of a Resin-Impregnated Tube.

F. Products shall conform to Section 200
1.3 SUBMITTALS
A. Design Calculations

Submit structural design calculations and specification data sheets listing all parameters used
in the liner design and thickness calculations based on Appendix X1 of ASTM F1216 for each
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pipe segment/lateral.
Short-Term Physical Properties

Submit certified test reports demonstrating that the exact resin/liner combination to be used
for this project meets the requirements for initial structural properties (performed in
accordance with ASTM F1216 and ASTM D790) and chemical resistance (performed in
accordance with ASTM F1216-Appendix X2).

Long-Term Physical Properties

Submit certified test reports demonstrating that the exact resin and comparable liner to be used
for this project has been tested for long-term flexural modulus of elasticity and long-term
flexural strength (i.e. 10,000-hour creep testing performed in accordance with ASTM D2990
for design conditions applicable to this project).

Installation Quality Control Plan

Submit plan or procedures that ensure proper materials and procedures are used in liner
shipping and storage and in the resin impregnation process. Submit installation and quality
control plan, including mainline sewer and lateral cleaning plan and cleanliness requirements,
liner shot plan and sequence, liner installation standard procedures, temperature monitoring
plan, and plan to manage flow to/from laterals during lining. The Contractor’s Quality Control
Plan shall be submitted for review by the Owner at least two weeks prior to the first CIPP
installation.

Contingency Plan

Submit plan that includes methods and equipment to be used to repair unacceptable liner
defects, for removing failed liners, and for availability and accessibility of backup equipment
such as air compressors and boilers.

Installation Documentation

Submit installation reports for resin impregnation of each CIPP showing information such as
resin lot numbers, volumes of resin, and catalyst used. Include a copy of the installation
checklist so that each critical step in the resin impregnation process is checked off and initialed.
Submit curing log of CIPP temperature and pressure at each lateral during the curing process
to document that proper temperatures and cure times have been achieved. Installation
documentation shall be submitted weekly.

Inspection Documentation

Inspection documentation shall conform to Section 811.

Project Experience

Resume of similar projects completed in the last 5 years for both one piece main and Lateral
Lining and for Standard Lateral Lining. The following detailed information shall be included

for each project included in the resume:

1. Location of project,
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14

15

1.6

2.1

Name, phone and email for contact person from client for project,

Total length of liner installed,

Type of liner used during installation,

Number of installations of T-Liners and Standard Liners separately,

Number of years of experience installing liners for everyone that will be part of this
project and their roles in the projects listed on resume

ok~ wN

QUALITY CONTROL

A. Though the process may be licensed, no change of material, design values, or procedures may
be made during the course of the Work without the prior written approval of the Owner. All
liner to be installed under this Work may be inspected at the point of manufacture for
compliance with this Section by the Owner. The Contractor shall require the manufacturer’s
cooperation in these inspections. The cost of plant inspection will be the responsibility of the
Owner.

B. At the time of manufacture, inspect each lot of liner for defects. At the time of delivery, the
liner shall be homogeneous throughout, uniform in color, free of cracks, holes, foreign
materials, blisters, or deleterious faults.

C. The Contractor shall have a Quality Control Plan or Procedure in place that will allow the
Owner to monitor the resin impregnation process.

WARRANTY

All lining Work shall be fully guaranteed by the Contractor for a period of 3 years from the date of
Final Completion unless otherwise stipulated in writing by Owner. During this period, all defects
discovered by the Owner shall be removed and replaced by the Contractor in a satisfactory manner at
no cost to the Owner. The Owner may conduct independent television inspections, at its own expense,
of the lining Work at any time prior to the completion of the warranty period.

DELIVERY, STORAGE, AND HANDLING

Care shall be taken in shipping, handling and storage to avoid damaging the liner. Adequately support
and protect the CIPP while stored. Store CIPP in a manner as recommended by the manufacturer and
as approved by the Owner. Extra care shall be taken during cold weather construction. Replace any
liner damaged in shipment as directed by the Owner.

EXECUTION
EXISTING LATERAL INSPECTION AND PIPE PREPARATION

A. Clean laterals and mainline sewer prior to lining, such that the pipes are free of roots, grease,
sand, rocks, sludge and other debris. It shall be the responsibility of the Contractor to clear the
mainline of obstructions such as solids, roots, or broken pipe that will prevent the insertion of
the liner.

B. As required, provide for continuous sewage flow in the sewer main during all inspection Work.
The pump and bypass lines shall be of adequate capacity and size to handle the flow of the
sewers and to allow CCTV observation of mainline packer throughout liner installation. The
proposed bypassing system shall be reviewed in advance by the Owner. The review of the
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bypassing system by the Owner shall in no way relieve the Contractor of his responsibility
and/or public liability for any spills or overflows.

Inspect and confirm the inside diameter, alignment, length, and condition of each lateral to be
lined. Field measure lateral diameters, including transitions in lateral diameters, and identify
exact locations of fittings and bends. All dimensions shall be field verified by the Contractor
prior to delivery of the liner. If unknown physical conditions in the Work area that differ
materially from those ordinarily encountered are uncovered during the investigation, the
Contractor shall not perform any additional Work on the lateral and shall immediately notify
the Owner. If the existing lateral between the main line sewer and the cleanout location is
found to be damaged through no act of the Contractor, contains an obstruction that cannot be
removed by the conventional cleaning equipment, submit inspection documentation to the
Owner and proceed to the next lateral liner installation.

For laterals found to have any actively leaking defects through the annular space at the
reinstated lateral cutout in the sewer main cured-in-place pipe liner that would be categorized
as “Runners” or “Gushers” by the LACP/PACP Defect Rating Codes, packer injection grout
the connection and the first six-feet of the lateral pipe. For laterals found to have actively
leaking defects in the lateral itself that would be categorized as Runners or Gushers by the
LACP/PACP Defect Rating Codes, utilize lateral push packers to grout the lateral. Render the
pipe free of Runners or Gushers and remove any excess grout prior to installing the CIPP.
Contractor may, at no additional cost to the Owner, elect to stop any other leaks that would
impact the integrity of the rehabilitation process.

Inspect lateral immediately prior to CIPP lining to demonstrate that the lateral is clean and free
of roots, grease, sand, rocks, sludge, infiltration, or structural impediments that would affect
the installation or long-term viability of the lateral liner. Perform Pre-Construction Inspection
of laterals to be lined in accordance with Section 811 and submit to the Owner for approval
prior to any CIPP lining activities.

2.2 BYPASS PUMPING

The Contractor shall monitor and maintain flows upstream of the installation to ensure that there is no
flooding or damage to public or private property being served by the sewers involved. Contractor shall
provide sewer bypass pumping, where necessary, in accordance with Section 812. All Work shall be
conducted in a manner to not cause overflows. If necessary the Contractor shall install a cleanout
upstream of the activities requiring the flow control at no additional cost to the Owner.

2.3 CIPP LATERAL LINING INSTALLATION PROCEDURES

A

Saturate tube with the resin in accordance with manufacturer’s instructions. Complete a wet-
out process control sheet for every lining completed. The control sheets shall provide, at a
minimum, the following information:

Liner manufacturer
Liner diameter
Number of layers
Resin amount
Resin type

Resin manufacturer
Batch number

NouokrownhE
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8. Hardener name

9. Batch number

10. Mixing ratios

11. Vacuum pressure of impregnation process
12. Wet-out start time and date.

B. For CIPP installed from the mainline, provide flow control in the sewer main sufficient to
allow CCTV observation of mainline packer throughout liner installation.

C. Completely protect the resin-saturated lateral tube during positioning and installation. Insert
lateral liner into lateral in accordance with manufacturer’s instructions. The liner/bladder
assembly shall include a means of controlling the speed of inversion and a means of ensuring
that positive pressure is not created in the service lateral pipe.

D. The mainline tube shall include a seamless, molded, flange-shaped gasket attached to the main
liner tube at the connection or four molded hydrophilic seal at the mainline termination ends.
The gasket(s) must be a minimum of 2.5mm thick and must retain this consistent thickness
under installation pressures. The lateral tube shall include a hydrophilic seal attached six-
inches from the terminating end of the lateral tube.

E. After insertion is complete, apply a suitable recirculation system capable of delivering air,
steam, or water, as required by the liner system manufacturer, uniformly throughout the section
to achieve a consistent cure of the resin. Maintain the curing temperature as recommended by
the liner system manufacturer. Prevent excessive temperatures that could scald or bubble the
liner.

1. Water for Inversion Process
If water is used to accomplish the inversion process, the Contractor shall complete an
installation process control sheet for every lining completed. The control sheets shall
provide the following information:
a. Liner length
b. Hydrostatic head at point of inversion
C. Hydrostatic head at termination point
d. Time when inversion process starts
e. Time when curing begins and ends

2. Steam for Inversion Process
The heating equipment shall be capable of delivering a mixture of steam and air
throughout the liner bladder assembly to uniformly raise the liner temperature above
the temperature required to cure the resin. The curing of the CIPP shall take into
account the existing pipe material, the resin system, and ground conditions
(temperature, moisture level, and thermal conductivity of the soil). The heat source
temperatures shall be monitored and logged during the cure and cool down cycles. The
manufacturer’s recommended cure schedule shall be submitted and followed.

3. Air for Inversion Process
If air is used in the inversion process, liner manufacturer shall provide the minimum
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pressure required to hold the tube tight against host pipe and maximum pressure
allowable to not damage the tube. Once the inversion has started, the pressure shall be
maintained between the recommended pressure ranges until the inversion has been
completed. Should the pressure deviate from within this range, the installed liner shall
be removed. The Contractor shall complete an installation process control sheet for
every lining completed. The control sheets shall provide the following information:

Liner length

Minimum pressure

Maximum pressure

Time and pressure when inversion process started and every ten minutes until
inversion process completes

e. Time when curing begins and ends

oo oe

After the curing process is complete, remove all installation and curing equipment from the
host pipe. No material other than the cured CIPP shall remain in the host pipe. Remove any
excess liner material protruding into sewer main or manhole by remote robotic cutting
equipment or manual means, in accordance with manufacturer’s instructions. Provide a
finished CIPP that is continuous and free as commercially practicable of visual defects such
as foreign inclusions, dry spots, pinholes, delamination, and wrinkles in any location in excess
of 10% of the host pipe inside diameter.

2.4 POST-CONSTRUCTION INSPECTION OF COMPLETED WORK
Conduct Post-Construction Televised Inspection in accordance with Section 811.

25 FINAL ACCEPTENCE

A

All CIPP shall be continuous in length and wall thickness shall be uniform. Installed thickness
of the CIPP lateral liner shall be within minus 10 percent and plus 15 percent of the design.
The Contractor shall take into account any necessary allowance for longitudinal and
circumferential expansion when sizing and installing the liner. The Contact tolerance is 1.0
mm. Where any space or gap between the outside surface of the liner and the inside surface of
the existing pipe exceeds 1.0 mm, the liner fit will be deemed deficient and corrective action
will be required. Where irregularities of the existing pipe exists such as offset joints,
protrusions, bumps, and deformations, and the irregularities remain after the sewer has been
prepared in accordance with the Contract Documents, exception to the Contact tolerance may
be allowed in the irregularity zone. The exception shall not present an obstruction to sewage
flow.

Acceptance of the CIPP lateral liner will be based on the Owner’s evaluation of the resin
impregnation quality control reports, CIPP temperature curing logs, and Post-construction
Inspection video, which shall demonstrate:

1. Observed infiltration of the liner is zero.
2. All active service connections are open, clear and watertight.
3. There is no evidence of excessive wrinkles, cracks, lifts, scalds, blisters, or

delamination in the CIPP.

If any defective CIPP is discovered after it has been installed, it shall be removed and replaced
with either a sound liner or a new lateral at no additional cost to Owner. Any significant defects
which, in the judgment of the Owner, will affect the integrity or strength of the liner, shall be
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repaired or the liner replaced at the Contractor's expense. Significant defects shall be defined
as any defect that may create a maintenance issue in the future such as inhibiting CCTV
cameras or allowing solids to get caught on the defect; and, also any defect that appears to
reduce the long-term structural strength or stability of the pipeline. Obtain approval of the
Owner for method of repair, which may require field or workshop demonstration.

2.6 CLEAN UP

Excess material and debris not incorporated into the permanent installation shall be disposed of by the
Contractor at no cost to Owner.

1. MEASUREMENT FOR PAYMENT

A

Measurement for payment for a one piece main and lateral liner will be per each based on
mainline and lateral diameters and liner thickness up to the first three (3) feet into the lateral
and then an additional cost per linear foot for the remaining lateral linear footage over the
initial three (3) feet.

Measurement for payment for a standard lateral liner will be per linear foot of the actual
distance measured along the centerline of the pipe from the beginning of the liner to end of the
liner and will be based on the CIPP thickness and pipe diameter.

The cost per each for the standard lateral liner up to three (3) linear feet, the additional cost per
linear foot for the remaining lateral linear footage over the initial three (3) feet and the cost for
the standard lateral liner shall include all:

1. Clearing and grubbing,

2. Cost of potable water from the Owner or potable water utility/company,

3. Dewatering,

4, Documentations and certifications,

5. Erosion and sediment control,

6. Excavation pits,

7. Infiltration control,

8. Ingress and egress procedures,

9. Labor,

10. Mainline bypass pumping (up to 2 mgd) and flow control/bypass to maintain service
for individual affected customers during lateral lining,

11. Materials,

12. Permits,

13. Pipeline cleaning, including debris and sediment collection and disposal,

14. Pre-, post-, and warranty television inspections,

15. Re-instatement of service connections,

16. Removal and replacement of manhole frames and covers as necessary,

17. Resident notification,

18. Sealing at manholes,

19. Site cleanup,

20. Site restoration,

21. Temporary service to affected properties,
22. Testing, and

23. Traffic control.
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C. Measurement for payment for cleanout installation necessary for installation of CIPP liner or
to monitor and maintain sewer flow during the installation will be per each.

D. Measurement for payment for removal and replacement of manhole frames and covers as
necessary, will be per each.

E. Measurement for payment for removal of intruding service connections (ferrous or nonferrous)
shall be based on the actual number of removed intruding connections. Connections shall be
classified as either ferrous or non-ferrous, as separate Bid items. The price shall include all
labor, incidentals, and materials to complete the Work. No payment shall be made for any
incidentals that are required to complete the Work.

End of Section
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	SECTION 801
	WATER DISTRIBUTION SYSTEMS
	I. GENERAL
	1. Name and location of the work
	2. Name and address of Contractor
	3. Quantity and date or dates of shipment and/or delivery to which the certificate applies
	4. Name of the manufacturing or fabricating company
	1. Date or dates of testing. Test data should be the most current available and be within 5 years of the Bid Opening.
	2. The specified requirements for which testing was performed
	3. Results of the test or tests
	In those cases where the installation or procedure proposed is not detailed in the Contract Documents or in the Special Provisions or a significant modification is required; the Contractor shall submit procedures and equipment to be used for the press...
	In addition to the above submittal requirements, pipe diameters in excess of 16-inches shall provide the following information:
	At a minimum the Contractor’s Work Plan shall include the following:
	1. Schedule:
	a. Starting date.
	b. Sequential listing of specific tasks required to complete the tie-in.
	c. Anticipated duration for each task of the tie-in operation.

	2. Testing procedures.
	3. Identification of businesses and residences that may be impacted and will require notification.
	4. Method of dewatering the existing water main and quantity of water anticipated in dewatering.
	5. Method of handling constant flow if valves or line stops do not close completely. The Owner cannot guarantee that full stoppage of flow will be achieved.
	6. Contingency plan for meeting a deadline for full traffic to be restored if a roadway is taken out of service or the capacity reduced during the tie-in and the completion schedule cannot be met.
	7. Mobile phone contacts for Contractor and Owner personnel, and other identified key stakeholders, as appropriate.
	8. List of equipment and number of crews to verify adequacy of Contractor’s ability to work both ends of the tie-in simultaneously and continuously until connections are complete.
	9. Stone and other backfill materials to be on-site if rain is forecast and used if a heavy rain event occurs during the tie-in backfill and compaction stage.
	10. Confirmation of availability and scheduling of asphalt placement and proper cure time for tie-ins under existing pavement to restore traffic movement. Asphalt patch type to meet locality requirements.



	II. EXECUTION
	A. Hydrants shall be installed as indicated in the Contract Documents and Standard Details.
	B. The hydrant shall be plumb with the pumper nozzle facing the curb (or roadway). Nozzles shall be set 18- to 24-inches above the finished grade to the centerline of the nozzle, unless otherwise directed by the Owner.
	C. Newly installed fire hydrants not yet in service shall be covered with a bag (or other Owner approved system), securely tied in place indicating that the hydrant is not usable.
	D. Fire hydrants shall not be installed on water mains less than 6-inches in diameter.
	A. The Owner and Contractor shall have a coordination meeting with the Owner’s personnel at least 10 Days prior to the planned water main shutdown and provide a written Work Plan. The Owner shall review the Work Plan and either approve it or meet with...
	B. It will be the responsibility of the Contractor to contact all residents, businesses, and fire department 72 hours in advance of interrupting service.
	C. The Contractor shall notify the Owner at least 5 business days in advance of performing the offset/shutdown. Work can be delayed a maximum of 48 hours from the anticipated shutdown if due to inclement weather, and is approved or directed by the Own...
	D. The Contractor is required to schedule a meeting on site on the morning of a planned nighttime tie-in and shall notify the Owner. At the time of the meeting, the Contractor shall have all materials and equipment necessary for the tie-in on site and...
	The following items will be reviewed and discussed at this meeting:
	1. Site conditions
	2. Weather forecasts / weather impacts
	3. Work and contingency plans
	4. Contact information
	5. Emergency equipment
	E. The Owner reserves the right to postpone the scheduled tie-in if:
	1. The site or Contractor is not prepared as required in the Work Plan and as agreed upon at the pre-tie-in meeting.
	2. The Owner has an emergency in another part of their system.
	F. Shutdowns shall not begin until all required materials are on-hand and ready for installation and a written Work Plan has been submitted and approved by the Owner.
	G. The Owner reserves the right to cancel scheduled shutdowns if conditions warrant.
	H. A decision point will be established by the Owner for the Contractor to cut the active water main. This decision during the tie-in will be based upon the Contractor’s progress leading up to the cutting into the active water main. Inadequate progres...
	I. The Contractor shall provide a crew with equipment for each connection point so that multiple connections can be completed simultaneously.

	J. At a time approved by the Owner, the shutdown period will commence and the Contractor shall proceed with the Work continuously, start to finish, unless otherwise noted, until the Work is completed and the system is tested and ready for operation. I...
	K. The Owner’s personnel shall operate all existing system valves unless otherwise indicated. The Owner shall make every effort to have a complete shutdown. Failure by the Owner to achieve a complete shutdown shall not entitle the Contractor to any ad...
	L. The Contractor is responsible for providing adequate support and restraint, against system pressure of the exposed piping prior to and during startup and final backfill.
	M. The Contractor shall follow the procedures herein for any joints of the new water main and fittings that have not been previously hydrostatically pressure tested:
	1. The Owner reestablishes services in the line.
	2. One half hour will elapse, after air venting is complete by the Owner.
	3. Joints will be visually inspected for signs of leakage by Owner.
	4. Any leakage noted shall be corrected to the satisfaction of the Owner.
	5. After satisfactory visual testing of exposed joints by the Owner and any corrective action, the Contractor shall wrap the pipe and/or fitting as required and immediately proceed to backfill the pipe and restore to grade conditions or for reestablis...
	6. If specified in the Contract Documents, utility warning tape shall be installed above the connection in accordance with the Bid Documents.
	7. Any joints not inspected by the Owner will not be approved and shall be excavated for inspection.
	N. Connection shall be made to the existing main through the installation of a tee in the existing main or by tapping sleeve and valve, as indicated in the Contract Documents. 23TTaps shall be sized based on manufacturer’s recommendations, but in no c...
	P. The allowable duration of the water service interruption shall be approved by the Owner prior to the execution of the Work. Restoration of service due to the Contractor taking too much time to complete the connection or the Contractor’s lack of pro...
	Q. The Contractor shall be responsible for ascertaining the exact location, depth, and joint pattern of existing mains prior to making connections. Prior to cutting into any water mains the Contractor shall have on site all required fittings, pipe, to...
	Minimum Flushing Rate (FR) to Achieve 3.0 FPS

	b. Determine the estimated minimum flushing discharge, V, in gallons:
	5. Bacteriological Tests:
	6. Re-disinfection:

	III. MEASUREMENT FOR PAYMENT

	SECTION 802
	I. GENERAL
	1.1. DESCRIPTION OF WORK
	1.2. SUBMITTALS
	A. Provide a construction schedule for approval that includes the sequence of installation of casings, pipelines and manholes. Provide a laying schedule (on the Drawings) that show necessary deviations from the Contract Documents due to specific utili...
	B. Submit each manufacturer’s and/or supplier’s certification(s) attesting that the pipe, gaskets, manholes, castings, and appurtenances meet or exceed the specified requirement. The following information is to be shown on each certificate:
	1. Name and location of the work
	2. Name and address of Contractor
	3. Quantity and date or dates of shipment and/or delivery to which the certificate applies.
	4. Name of the manufacturing or fabricating company.
	5. Type B manhole coatings shall be warranted for materials and workmanship for a minimum of 5 years.

	C. Certification shall be in the form of a letter or company-standard form containing all required data and signed by an officer of the manufacturing, fabricating, or supplying company.
	1. Date or dates of testing
	2. The specified requirements for which testing was performed.
	3. Name and location of the testing agency.
	4. Results of the test or tests.

	D. Manufacturer’s catalog cuts, technical data, operation and maintenance data, and/or shop drawings are required for the following gravity sewer system components (shop drawings shall be drawn to a scale sufficiently large to show all pertinent aspec...
	1. Pipe and fittings
	2. Manholes
	3. Frame and Covers
	4. Clean-outs
	5. Steps (where required)
	6. Manhole Connections

	E. Manhole Coatings:
	1. Manufacturer’s submittals:
	a. Material Safety Data Sheets (MSDS) for each product used.
	b. Manufacturer's requirements, including application procedures, shall be in writing.
	c. Storage requirements including temperature, humidity, and ventilation for coating materials.
	d. Recommended concrete surface profile (CSP) values, including methods for obtaining the required profile; proposed methods for maintaining all environmental controls and for containing, collecting, and disposing of residuals.
	e. Manufacturer's certification that materials comply with Federal, State, and Local regulations for VOC (Volatile Organic Compounds).
	f. Letter(s) with associated product data signed by Manufacturer certifying that submitted products are suitable for application on the surfaces to be coated and for the service conditions.
	g. Certification that Applicator personnel have been trained and approved in the handling, mixing and application of the products to be used.
	h. Certification that the equipment to be used for applying the products has been approved and calibrated and Applicator personnel have been trained and certified for proper use of the equipment.
	2. Applicator Requirements:
	a. Two (2) years’ experience and five (5) recent references of projects of similar size and scope.
	b. Applicator shall initiate and enforce quality control procedures consistent with applicable ASTM, NACE, ICRI and SSPC standards and the protective coating manufacturer's recommendations.
	c. Applicator shall conform to all local, state and federal regulations including those set forth by OSHA, RCRA and the EPA and any other applicable authorities.
	3. Prior to substantial completion, the Contractor shall provide to the Owner “Manhole/Structure Protective Coating Post Installation Certification” form (see Section 109) completed by the Applicator and coatings manufacturer which includes the follow...
	a. All manhole and structures were coated in conformance with the coating manufacturer’s recommendations.
	b. The value of the concrete surface profile of the manhole/structure complied with the coating manufacturer's CSP recommendations.
	c. Ambient conditions, including temperature and humidity.
	d. The concrete surface was clean and free of all deleterious materials.
	e. The concrete moisture levels at the time of coating applications were within acceptable levels as recommended by the coating manufacturer.
	f. Average and minimum dry film thickness of the coating.
	g. Recoat intervals.
	F. Polymer Concrete Manholes
	In addition to the manhole submittal requirements identified above, Polymer Concrete Manholes shall also require the following submittals:
	1. Polymer concrete manholes shall be manufactured in accordance with Section 200.
	2. Calculations signed and sealed by a Professional Engineer demonstrating the manhole meets the design requirements for its intended location and service duty. As a minimum material properties, polymer mixture, loadings, load combinations and dimensi...
	3. Shop drawings for each manhole including the Owners number, location, rim and invert elevations, dimensions, reinforcing details, manhole sections, bench and invert materials, base units and construction details, and jointing details and materials.
	4. Handling and shipping shall be performed in accordance with the manufacturer’s instructions.
	5. Each manhole shall be marked on the inside and outside with the Manufacturer’s name or trademark, manufacturer’s location and production date.
	6. Certification that the manufacturer of Polymer Concrete manholes has been actively producing polymer concrete manholes for a minimum of 5 years with no more than one year between manholes projects. References demonstrating this requirement shall al...
	7. Polymer concrete manholes shall be manufactured by U.S. Composite Pipe, Inc. or Owner approved equal.



	II. EXECUTION
	2.1. GENERAL
	A. The Contractor shall furnish and install a complete system as shown in the Contract Documents. Pipe shall be laid true to lines and grades except as authorized by the Owner.
	B. The Owner reserves the right to reject defective material shipped to and/or stored on site, and to examine pipe and determine if the pipe is damaged prior to installation.
	C. The Contractor shall unload, handle, and store pipe and appurtenances in accordance with Section 200 of these Standards and the manufacturer’s recommendations.
	D. Proper tools and facilities satisfactory to the Owner and as recommended by the material manufacturer shall be provided and used by the Contractor for the safe and convenient prosecution of the Work. All pipe, fittings, manhole sections, frame and ...

	2.2. PIPE INSTALLATION
	A. Cleaning: All lumps, blisters and excess coatings shall be removed from the bell and plain ends of each pipe, and the outside of the plain end and the inside of the bell shall be cleaned, dry, and be free from oil, grease, dirt, sand, grit, or any ...
	B. Trenching, bedding, backfilling and compaction shall be in accordance with Section 303.
	C. Pipe Laying:
	1. Pipe shall be laid to a true, uniform line and grade. The pipe shall be installed on a straight line between manholes (or to a clean-out box), without dips or bends. Laying of pipe shall be accomplished only after the trench has been dewatered and ...
	2. Pipe laying shall be in accordance with the manufacturer's recommendations. Pipe laying shall proceed upgrade, bells ahead. Each section of pipe shall be laid to form a close concentric joint with the adjoining section and to prevent sudden offsets...
	3. A laser shall be used to maintain line and grade. A ventilating fan may be required to be used in conjunction with the laser beam to preclude fumes or air conditions that may cause refraction. A copy of the certification of the laser calibration sh...
	4. As the Work progresses, the interior of the pipe shall be cleared of dirt and superfluous material.
	5. Trenches and other excavations shall be kept free of water until backfilled. Concrete or masonry Work shall not be constructed in water, nor shall water be allowed to rise over the Work until concrete or mortar has had ample time to set.
	6. When work is not in progress, open ends of pipe and fittings shall be closed so that trench water, earth, and other substances will not enter the pipe or fittings.
	7. Whenever a pipe requires cutting to bring it to the required location, the Work shall be performed in a satisfactory manner so as to leave a beveled end in accordance with the manufacturer's instructions or recommendations. Cuts shall be made at 90...
	8. Laying of the pipe shall commence immediately after the excavation is started, and every means must be used to keep pipe laying closely behind the trenching. Holes shall be scooped out where the bells occur leaving the entire barrel of the pipe bea...
	9. Pipe joint assembly practices and joint assembly materials such as lubricants, primers and adhesives shall be in accordance with the manufacturer’s recommendations and specifications.
	10. Pipe shall not be laid on frozen bedding.

	D. Alignment and Grade:
	1. The Contractor shall not deviate from the line and grade indicated in the Contract Documents, except with approval of the Owner.
	2. The sanitary sewer system shall be installed according to the following tolerances:
	a. The maximum deviation of any invert from plan grade shall be within +/- 0.05 feet.
	b. The total deviation of both inverts at each end of a particular line shall be within +/- 0.08 feet.
	c. The maximum slope deviation between any two points in the line from the plan slope shall be +/- 0.02 %.



	2.3. MANHOLE INSTALLATION
	A. Prior to installation, the Owner shall inspect manholes for direction and sizes of openings, cleanliness, joints, and handling damage and cracks. Manholes determined to be defective by the Owner shall be replaced by the Contractor.
	B. Manholes located within a distance of 250 linear feet of pipe away from a pump station discharge shall be considered to have a higher risk for corrosive degradation.  When indicated on the Bid form polymer concrete or non-standard type manholes and...
	C. Manholes shall be constructed promptly as the sections of the sewer between them are completed.
	D. The Contractor shall join pipe to the manhole in accordance with the Drawings, Standard Details, and the manufacturer’s requirements. Pipe stubs shall extend beyond the manhole as indicated in the Contract Documents and shall be sealed with a water...
	E. Manhole bedding shall be as specified in the Standard Details. Concrete for manhole foundations shall be in accordance with the Standard Details and as specified under Section 502.
	F. The top of all manholes shall be brought to proper grade for receiving frames and covers.
	G. The manhole frame rim shall be free of all dirt and debris prior to the installation of the manhole insert. The insert shall be fully seated around the manhole frame rim to insure against water seepage between the insert and the manhole frame rim. ...
	H. Existing manholes and main line cleanouts requiring frame and cover adjustment rings for pavement overlay applications shall be performed in accordance with Section 510.
	I. Manhole Coatings:
	(This specification covers the execution processes required for protecting concrete manholes and other underground structures using epoxy-coating systems, per Section 200 and this Section. The Engineer is responsible for determining the level of prote...
	1. Surface Preparation
	Surface preparation is the process by which sound, clean, and suitably roughened surfaces are produced on concrete substrates. This process includes the removal of unsound concrete and bond-inhibiting films, strength verification, opening the pore str...
	The Contractor and Applicator must abide by all environmental controls and requirements specified in the Contract Documents during surface preparation and coatings application. Excess dust, noise, vibrations, and the loss from the job site of concrete...
	The Contractor shall abide by all VOSHA and other applicable work area safety and protection requirements during surface preparation activities.
	a. Installation of the epoxy coating shall not commence until the concrete substrate has properly cured and prepared in accordance with coatings manufacturer's recommendations.
	b. All contaminants including: oils, grease, unsound or incompatible existing coatings, waxes, form release agents, curing compounds, efflorescence, sealers, salts, concrete dust, or other contaminants shall be removed.
	c. All concrete that is not sound or has been damaged shall be removed to a sound concrete surface or replaced.
	d. Temperature of the surface to be coated should be maintained between 40  F and 120  F during application. Prior to and during application, care should be taken to avoid exposure of direct sunlight or other intense heat source to the structure being...
	e. Applicator shall inspect all specified surfaces prior to surface preparation. Applicator shall notify the Contractor and the Owner within 24 hours of all manholes/structures:
	(1) whose concrete is not sound or has been damaged.
	(2) or are not otherwise suitable for surface preparation.
	f. Once the Applicator and Contractor are in agreement that the surfaces to be coated are in accordance with the product manufacturer’s requirements, Contractor shall notify Owner. The Owner, at its discretion, may then perform inspections as necessar...
	g. Should any surface be found to be inadequate for acceptance of coating, or should the structure fail to meet the structural requirements of the referenced specifications, such structures shall be either repaired to the complete satisfaction of the ...
	2. Application Requirements

	2.4. TESTING AND INSPECTION
	A. General:
	1. All flushing, air, vacuum, or infiltration testing procedures shall conform to this Section and the applicable sections of the Commonwealth of Virginia SCAT Regulations, latest edition.
	2. The Contractor shall request the Owner at least 48 hours (2 working days) notice to schedule testing and inspection.
	3. Only properly functioning and clean equipment shall be used for cleaning and testing gravity sewer systems.
	4. Connections to existing sewer facilities will be permitted only after satisfactory completion of testing and cleaning, and only when authorized by the Owner.
	5. All testing activities require compliance with the Occupational Safety and Health Agency (OSHA) in regard to confined space entry.
	6. The Contractor is responsible for repairing any deficient Work at no additional cost to the Owner.

	B. Pipe Testing - Gravity Lines:
	1. New gravity sewer systems will be tested using the following procedures:
	(1) Inspection for visible leaks in lines or manholes
	(2) Inspection of condition of the grout in the interior joints of manholes
	(3) Inspection of manhole frames and covers for proper type and installation
	(4) Inspection to see if lines are free of debris
	(5) Inspection of manhole benches and inverts
	(6) Check of alignment and grade by introducing sufficient water into the line to verify the absence of sags, or as directed by the Owner
	(7) Check that manholes have been completely and properly coated on all surfaces
	(8) Mirror test the line
	b. Deflection Test - The entire length of all flexible gravity sanitary sewer lines shall be tested by means of a rigid mandrel to assure that deformation or deflection does not exceed 5 percent of the base inside diameter per ASTM D3034. An Owner-pro...
	(1) Low Pressure Air Test:
	(a) An air test conforming to ASTM Specification F1417, shall be performed on all gravity sewer mains, including service laterals and cleanouts, prior to acceptance. The Contractor is responsible for supplying an air-testing rig and pressure gauge, ca...
	(b) The Contractor shall furnish all the necessary equipment and be responsible for conducting all low-pressure air tests. The Owner shall witness all low-pressure air tests and verify the accuracy and acceptability of the test and the equipment utili...
	(c) After a manhole-to-manhole reach of pipe has been backfilled to final grade and prepared for testing, plugs shall be placed in the line at each manhole and secured. Once the plugs are in place and the air hoses connected, the plugs shall be inflat...
	(d) All plugs shall be installed and properly inflated to prevent blowout. All pressurizing equipment used for low-pressure air testing shall include a regulator or relief valves set no higher than nine (9) pounds per square inch gauge to avoid over-p...
	(e) All plugs shall be capable of resisting internal testing pressures without the aid of external bracing or blocking. If pneumatic plugs are utilized, a separate hose is required to inflate the pneumatic plugs from the aboveground control panel. To ...
	(f) All service laterals, clean-outs, stubs, and fittings within the sewer test section shall be properly capped or plugged during construction to prevent air loss that could cause an erroneous air test result.
	(g) Air shall be supplied slowly to the section of the sewer being tested until the internal pressure reaches 4.0 psig greater than the average back pressure of groundwater above the pipe, but not greater than 9.0 psig. The groundwater adjustment shal...
	(h) After an internal pressure of 4.0 psig (plus required groundwater adjustment) is obtained, allow at least two minutes for air temperature to stabilize.
	(i) After two minutes, the air hose from the control panel to the air supply shall be shut off or disconnected. The continuous monitoring pressure gauge shall then be observed while the pressure is decreased by no more than 0.5 psig. At a reading of 3...
	(j) If the time shown in Table 802-1 for the designated pipe size and length elapses before the air pressure drops 1.0 psig, the section undergoing testing shall have passed and shall be presumed to be free of defects. If the section fails to meet the...

	(2) Infiltration
	(a) Infiltration Test - will be conducted if the Contractor proves to the satisfaction of the Owner that the water table is high enough to conform to the requirements noted below.
	(b) Infiltration shall not exceed 25 gallons per day per mile of sewer per inch of pipe diameter. There shall be no visible leaks.




	TABLE 802 -1
	AIR TEST TABLE
	(Based on ASTM F1417)
	Minimum Test Time in Minutes: Seconds
	C. Manhole Testing:
	1. All manholes shall be vacuum tested by the Contractor prior to acceptance.
	a. Vacuum Test:
	(1) The vacuum test shall be in accordance with ASTM C1244.
	(2) All pipe entries into the manhole shall be plugged. The compression band of the manhole vacuum testing equipment shall be inflated to create a seal between the vacuum equipment base and the top of the manhole.
	(3) If the Contractor backfills around the manhole prior to testing, ten (10) inches of mercury shall be applied to the manhole and the time measured for the vacuum to drop from 10-inches to 9-inches shall be recorded. The test duration for a 48-inch ...

	b. If the vacuum drop is greater than 1-inch of mercury during the test period, necessary repairs shall be made and the vacuum test and repairs shall be repeated until the manhole passes the test.
	c. Appropriate consideration/adjustment shall be given to manholes that have been backfilled prior to the vacuum test per ASTM C1244.
	2. Coating systems shall be tested during coating applications and after manholes have been installed.
	a. During coating the Applicator shall regularly perform and record coating thickness using a wet film thickness gauge meeting ASTM D4414 – Standard Practice for Measurement of Wet Film Thickness of Organic Coatings by Notched Gauges, to ensure a mono...
	b. For Type B coatings, the applicator shall perform holiday testing on all coated surfaces in the presence of the Owner. After the coating has dried and set hard to the touch, an induced holiday shall then be introduced on the coated concrete surface...
	c. The spark tester shall be initially set at 100 volts per 1 mil of film thickness applied but may be adjusted as necessary to detect the induced holiday (refer to NACE RPO188-99). All detected holidays shall be marked and repaired by abrading the co...
	d. After manholes have been installed and all required testing of coatings and assembly have been performed, the Owner will perform a visual test to verify that no damage to the coating system occurred during installation. Any deficiencies in the fini...


	2.5. CONNECTIONS
	A. All materials shall be installed in accordance with ASTM C-923 and the manufacturer’s recommendations and the Standard Details.
	B. Core drilling and flexible pipe-to-manhole connectors shall be used when connecting sewer pipe to existing manholes unless otherwise approved by the Owner. The connector shall be as specified in Section 200. Connectors shall be of a size specifical...
	C. Connections shall only be made in the presence of the Owner.

	2.6. MANHOLE COATINGS WARRANTY
	Following the successful application and acceptance of Type B coatings by the Owner, the coatings manufacturer shall warrant all Work against defects in materials and workmanship for a period of five (5) years, unless otherwise noted. Warranty shall b...


	III. MEASUREMENT FOR PAYMENT
	1. Measurement of the gravity sewer pipe will be made along the centerline of the pipeline, based upon the linear footage and depth of each size pipe and material type installed and satisfactorily tested. Pipe will be measured to the centerline of the...
	2. Measurement shall be made at the following depth classifications: 0-6, 6-8, 8-10, 10-12, 12-14, 14-16, 16-18, 18-20, and greater than 20 feet, in accordance with Standard Detail EW_02.
	3. Payment will include the cost of the following:
	a. Backfilling, compacting, and compaction testing
	b. Bedding as detailed in the Contract Documents
	c. Bypass pumping(up to 2mgd)
	d. Clearing
	e. Connection of existing laterals, manholes connections and drop connections when replacing existing sewer in the same trench
	f. Dewatering
	g. Disposal of surplus material
	h. Excavation (per depth classification)
	i. Flushing
	j. Gravity sewer main and appurtenances
	k. Main line fittings
	l. Post-installation video inspection
	m. Protection of existing utilities
	n. Removal and legal disposal of existing sanitary sewer main and structures where indicated in the Contract Documents
	o. Restoration in right-of-way and easements (not including curb and gutter restoration or pavement restoration, unless otherwise noted)
	p. Stripping and stockpiling topsoil
	q. Temporary seeding and stabilization
	r. Temporary sheeting and bracing
	s. Temporary tie-ins of mains and laterals during installation.
	t. Testing

	1. Measurement of the sewer laterals will be made along the centerline of the pipeline and based upon the linear footage or per each installed. Pipe will be measured from the service cleanout to the centerline of the gravity sewer pipe, manhole or mai...
	2. The cost of trench excavation and backfill for laterals shall be included in the unit price bid for each type of lateral, per foot or for each as indicated on the Bid form, regardless of the depth. Payment will include:
	a. Bedding,
	b. Compaction,
	c. Dewatering,
	d. Disposal of surplus materials,
	e. Seeding and stabilization,
	f. Select materials,
	g. The cost of restoration in right-of-way, shoulders, and easements (not including curb and gutter restoration or pavement restoration, unless otherwise noted),
	h. Temporary sheeting and bracing,
	i. Testing, and
	j. Tracer wire
	1. Standard Depth (0' to 6'):
	i. All appurtenances required for satisfactory operation
	ii. Coatings (See III.H for Type B Coatings)
	iii. Dewatering
	iv. Disposal of surplus material
	v. Excavation, bedding, backfill, and compaction
	vi. Invert shaping
	vii. Manhole, complete including benches, inverts and troughs, stainless steel insert, frame and cover, and riser (as required)
	viii. Openings and seals
	ix. Precast concrete adjustment ring
	x. Restoration in right-of-way, shoulders, and easements (not including curb and gutter restoration or pavement restoration, unless otherwise noted)
	xi. Seeding and stabilization
	xii. Sheeting and shoring
	xiii. Steps, unless otherwise noted
	xiv. Stone
	xv. Stripping and stockpiling of materials
	xvi. Testing
	2. Extra Depth:
	b. Payment will be made at the unit price bid for each additional vertical foot of manhole (in excess of 6' in depth) installed and satisfactorily tested and will include the cost of the following:
	i. All appurtenances required for satisfactory operation
	ii. Dewatering
	iii. Excavation, bedding, backfill, and compaction
	iv. Sheeting and shoring
	v. Openings and seals
	vi. Steps, unless otherwise noted

	a. All appurtenances required for satisfactory operation
	b. Dewatering
	c. Excavation, bedding, backfill, and compaction
	d. Inside or outside drop connection including drop pipe, fittings, attachments, and concrete
	e. Manhole, complete including benches, inverts and troughs, stainless steel insert, frame and cover, and riser (as required)
	f. Sheeting and shoring
	a. All appurtenances required for satisfactory operation
	b. Dewatering
	c. Disposal of surplus material
	d. Excavation, bedding, backfill, and compaction
	e. Invert shaping
	f. Manhole, complete including benches, inverts and troughs, stainless steel insert, frame and cover, and riser (as required)
	g. Sheeting and shoring
	h. Openings and seals
	i. Precast concrete adjustment ring
	j. Restoration in right-of-way, shoulders, and easements (not including curb and gutter restoration or pavement restoration, unless otherwise noted)
	k. Seeding and stabilization
	l. Steps, unless otherwise noted
	m. Stone
	n. Stripping and stockpiling of materials
	o. Testing
	5. Watertight Manhole Frame and Cover, installed complete in place
	1. All appurtenances required for satisfactory operation
	2. Clean-out box with frame and cover
	3. Excavation, bedding, backfill, and compaction
	4. Fittings
	5. Furnishing and installing the clean-out
	6. Stone
	7. Temporary seeding and stabilization
	8. Testing
	9. Tracer wire and marking tape complete in place.
	2. Payment will be made based on the unit price bid per vertical foot for Type B coating system applied and the manhole diameter (4 foot or 5 foot), or per each structure as specified on the Bid form. Payment will include the costs associated with the...
	a. Concrete surface preparation to the required CSP value, to include all environmental controls; containment, collection, and disposal of emissions and slurries; safety and protection; and restoration of affected areas
	b. Coating Materials
	c. Final cleaning of concrete surfaces
	d. Applicator fees
	e. Testing recommended by the coatings manufacturer and required by the Contract Documents
	f. Handling, storage and protection of all materials
	g. Equipment necessary for the mixing and application of all coating materials
	h. Safety equipment
	i. Clean up and disposal of surplus and excess materials



	SECTION 803
	SANITARY FORCE MAIN SYSTEMS
	I. GENERAL
	1.1. DESCRIPTION OF WORK
	1.2. SUBMITTALS
	A. Submit each manufacturer’s, and/or supplier’s certification attesting that the pipe, gaskets, castings, and appurtenances meet or exceed the specified requirement. The following information is to be shown on each certificate:
	1. Name and location of the work
	2. Name and address of Contractor
	3. Quantity and date or dates of shipment and/or delivery to which the certificate applies.
	4. Name of the manufacturing or fabricating company.

	B. Certification shall be in the form of a letter or company-standard form containing all required data and signed by an officer of the manufacturing, fabricating, or supplying company.
	1. Date or dates of testing. Test data should be the most current available and be within 5 years of the Bid opening.
	2. The specified requirements for which testing was performed.
	3. Results of the test or tests.

	C. Manufacturer’s catalog cuts, technical data, operation and maintenance data, and/or shop drawings are required for the following sanitary sewer force main system components (shop drawings shall be drawn to a scale sufficiently large to show all per...
	1. Air Vent Assemblies
	2. Air Vent Assembly Vaults and Boxes
	3. Fittings, Sleeves, and Couplings
	4. Gauges
	5. Pipe
	6. Coatings and linings
	7. Pipe Restraints
	8. Tapping Sleeves
	9. Tracer Wire and Marking Tape
	10. Valves
	11. Valve Boxes


	D. Ductile Iron Pipelines greater than 16-inch diameter
	In addition to the above submittal requirements, pipe diameters greater than 16-inches shall provide the following information:
	E. Work Plan for Tie-ins to Existing Systems
	At a minimum the Contractor’s Work Plan shall include the following:
	1. Schedule:
	a. Starting date.
	b. Sequential listing of specific tasks required to complete the tie-in.
	c. Anticipated duration for each task of the tie-in operation.

	2. Testing procedures.
	3. Identification of businesses and residences that may be impacted and will require notification.
	4. Method of dewatering the existing force main including where the sewage is to be disposed, and provide quantity of wastewater anticipated in dewatering.
	5. Method of handling constant flow if valves or line stops do not close completely. The Owner cannot guarantee that full stoppage of flow will be achieved.
	6. List of pump stations that must be maintained.
	7. Number of pumper trucks, to include total capacity, to be supplied to handle flow at the existing stations and the pipe dewatering operations.
	8. Contingency plan for handling flow at the existing pump station if the shutdown hours exceed the anticipated time frame.
	9. Contingency plan for meeting a deadline for full traffic to be restored if a roadway is taken out of service or the capacity reduced during the tie-in and the completion schedule cannot be met.
	10. Mobile phone contacts for Contractor and Owner personnel, and HRSD, and other identified key stakeholders’ personnel, as appropriate.
	11. List of equipment and number of crews to verify adequacy of Contractor’s ability to work both ends of the tie-in simultaneously and continuously until connections are complete.
	12. Stone and other backfill materials to be on-site if rain is forecast and used if a heavy rain event occurs during the tie-in backfill and compaction stage.
	13. Confirmation of availability and scheduling of asphalt placement and proper cure time for tie-ins under existing pavement to restore traffic movement.


	II. EXECUTION
	2.1. GENERAL
	A. The Contractor shall furnish and install a complete piping system as shown in the Contract Documents.
	B. The Owner reserves the right to reject defective material shipped to and/or stored on site, and to examine the same to determine if damage has occurred prior to installation.
	C. The Contractor shall unload, handle, and store pipe and appurtenances in accordance with Section 200 and ANSI/AWWA C600 and AWWA C605.
	D. Proper implements, tools and facilities satisfactory to the Owner and as recommended by the material manufacturer shall be provided and used by the Contractor for the safe and convenient execution of the Work. All pipe, valves, fittings, and access...

	2.2. PIPE INSTALLATION
	A. Cleaning: All lumps, blisters and excess coatings shall be removed from the bell and plain ends of each pipe, and the outside of the plain end and the inside of the bell shall be cleaned and dry, and be free from dirt, grease, oil, sand, grit, or a...
	B. Trenching, bedding, backfilling and compaction shall be in accordance with Section 303 and the Special Provisions.
	C. Pipe Laying:
	1. Pipe shall be laid to a true, uniform line and grade. High points, other than those indicated in the Contract Documents where an air vent assembly is to be placed, shall be avoided.
	2. Pipe laying shall be in accordance with the manufacturer's recommendations. Pipe laying shall proceed upgrade, bells ahead. Each section of pipe shall be laid to form a close concentric joint with the adjoining section and to prevent sudden offsets...
	3. As the work progresses, the interior of the pipe shall be cleared of dirt and superfluous material.
	4. Trenches and other excavations shall be kept free of water until backfilled. Concrete or masonry work shall not be constructed in water, nor shall water be allowed to rise over the work until concrete or mortar has had ample time to set.
	5. When work is not in progress, open ends of pipe and fittings shall be closed, so that trench water, earth, and other substances will not enter the pipe or fittings.
	6. Whenever a pipe requires cutting for the insertion of valves, fittings, closure pieces, or to bring it to the required location, the work shall be performed in a satisfactory manner so as to leave a beveled end in accordance with the manufacturer's...
	7. Laying of the pipe shall commence immediately after the excavation is started, and every means must be used to keep pipe laying closely behind the trenching. No more than 100 feet of trench may be open ahead of the pipe laying operation, unless oth...
	8. Pipe joint assembly practices and joint assembly materials such as lubricants, primers and adhesives shall be in accordance with the manufacturer’s recommendations and specifications, and in accordance with ANSI/AWWA C111.

	D. Alignment and Grade:
	1. The Contractor shall not deviate from the line and grade indicated in the Contract Documents, except with approval of the Owner.
	2. Where it is necessary to deflect pipelines to avoid obstructions, the amount of deflection shall not exceed ½ of that recommended by the manufacturer of the pipe. Where necessary to maintain the required line, short sections of pipe and fittings sh...

	E. Polyethylene Encasement:
	1. Pipe shall be encased with polyethylene where specified in the Contract Documents.
	2. In the event that corrosive soils (as defined by Appendix “A” of ANSI/AWWA C105/A21.5) are encountered during excavation (and have not been identified as such in the Contract Documents), the Owner may direct that all, or a portion, of the pipeline ...
	3. Materials and methods of installation shall be in accordance with AWWA C105; Method A, B, or C may be used unless otherwise specified in the Contract Documents. Polyethylene shall be at least 4 mils thick, cross laminated, and shall conform to the ...

	F. Tracer Wire:
	G. Subsurface Utility Tape:

	2.3. VALVE INSTALLATION
	A. Prior to installation, the Owner shall inspect valves for direction of openings, interior and exterior coating systems, freedom of operation, tightness of pressure containing bolting, cleanliness of valve ports and especially seating surfaces, hand...
	B. The Contractor shall set and join valves to pipe in accordance with the manufacturer’s requirements for the type and class of valve and pipe.
	C. The valve box shall be centered and set plumb with the top of the box neatly to grade of the surface of the existing ground, unless otherwise directed by the Owner. Shock and stress shall not be transferred from the box to the valve.
	D. The top of the operating nut shall be less than 36-inches below the rim of the valve box (as measured from final grade). When the distance from the operating nut to the top of the valve box is greater than 36-inches, the Contractor shall install an...
	E. Valves shall be set vertical and bedded in accordance with the Standard Details.

	2.4. APPURTENANT INSTALLATION
	2.5. RESTRAINT
	A. Fittings, valves, and pipe joints shall be restrained as indicated in the Contract Documents and in accordance with Section 200. Alternate methods of thrust restraint other than specified herein may be used only with the written approval of the Owner.
	B. Concrete and reinforcing shall be in accordance with Section 200. Blocking shall be placed between undisturbed earth and the fitting to be restrained. The blocking shall be in accordance with the Special Provisions and Standard Details, oriented to...
	C. All exposed piping, flanges, couplings, nuts and bolts shall receive a minimum of two coats of an approved protective coating.

	2.6. CONNECTIONS TO EXISTING MAINS
	A. For pipe diameters larger than 16-inches, connections shall be made in accordance with the Special Provisions.
	B. The Owner and Contractor shall have a coordination meeting with the Owner's personnel at least 10 days prior to the planned force main shutdown and provide a written Work Plan. The Owner shall review the Work Plan and either approve it or meet with...
	C. The Contractor shall notify the Owner at least 5 business days in advance of performing the offset/shutdown. Work can be delayed a maximum of 48 hours from the anticipated shutdown if due to inclement weather, and is approved or directed by the Owner.
	D. The Contractor is required to schedule a meeting on site on the morning of a planned nighttime tie-in and shall notify the Owner, and HRSD, affected jurisdictions and private utility owners, as appropriate. At the time of the meeting, the Contracto...
	The following items will be reviewed and discussed at this meeting:
	1. Site conditions
	2. Weather forecasts / weather impacts
	3. Work and contingency plans
	4. Contact information
	5. Emergency equipment
	E. The Owner reserves the right to postpone the scheduled tie-in if:
	1. The site or Contractor is not prepared as required in the Work Plan and as agreed upon at the pre-tie-in meeting.
	2. The Owner or HRSD/impacted jurisdiction (as appropriate) has an emergency in another part of their system.
	3. A rain event has occurred in the three (3) days before the scheduled tie-in date or is forecasted in the 24 to 48 hours after the scheduled tie-in date in a portion of the sewer system with historical problems with inflow and/or infiltration.
	F. Shutdowns shall not begin until all required materials are on-hand and ready for installation and a written Work Plan has been submitted and approved by the Owner.
	G. The Owner reserves the right to cancel scheduled shutdowns if conditions warrant.
	H. A decision point will be established by the Owner for the Contractor to cut the active force main. This decision during the tie-in will be based upon the Contractor’s progress leading up to the cutting into the active force main. Inadequate progres...
	I. The Contractor shall provide a crew with equipment for each connection point so that multiple connections can be completed simultaneously.
	J. The Contractor is responsible for conveying sewage from all affected pump stations to prevent overflow throughout the entire duration of each shutdown. The fact that a facility served by one of these stations is closed at night is not a guarantee o...
	K. At a time approved by the Owner, the shutdown period will commence and the Contractor shall proceed with the Work continuously, start to finish, unless otherwise noted, until the Work is completed and the system is tested and ready for operation. I...
	L. All existing system valves shall be operated by the Owner’s personnel unless otherwise indicated. The Owner shall make every effort to have a complete shutdown. Failure by the Owner to achieve a complete shutdown shall not entitle the Contractor to...
	M. The operation of all existing privately-owned mainline valves, air vents, and pump stations will be performed only by forces of the private utility.
	N. The Contractor is responsible for providing adequate support and restraint, against system pressure of the exposed piping prior to and during startup and final backfill.
	O. The Contractor shall follow the procedures herein for any joints of the new force main and fittings that have not been previously hydrostatically pressure tested:
	1. The Owner reestablishes services in the line.
	2. One half hour will elapse, after air venting is complete by the Owner.
	3. Joints will be visually inspected for signs of leakage by Owner or Owner’s Representative.
	4. Any leakage noted shall be corrected to the satisfaction of the Owner.
	5. After satisfactory visual testing of exposed joints by the Owner and any corrective action, the Contractor shall wrap the pipe and/or fitting as required and immediately proceed to backfill the pipe and restore to grade conditions or for reestablis...
	6. If specified, utility warning tape shall be installed above the connection in accordance with the Contract Documents.
	7. Any joints not inspected by the Owner will not be approved and shall be excavated for inspection.
	P. The Contractor shall assist the Owner during the reestablishment of flows as follows:
	1. Provide riser pipe, fittings, and sewage containment drums for each control air vent location, and temporary valve at the air release point to vent air.
	2. Provide means of electronic communication to coordinate this operation.
	Q. Connection shall be made to the existing main through the installation of a tee in the existing main or by tapping sleeve and valve, as indicated in the Contract Documents. 27TTaps shall be sized based on manufacturer’s recommendations, but in no c...
	S. The allowable duration of any service interruption shall be approved by the Owner prior to the execution of the Work. Restoration of service due to the Contractor taking too much time to complete the connection or the Contractor’s lack of proper eq...
	T. The Contractor shall be responsible for ascertaining the exact location, depth, and joint pattern of existing mains prior to making connections. Prior to cutting into any force mains the Contractor shall have on site all required fittings, pipe, to...
	1. All materials shall be installed in accordance with the manufacturer’s recommendations including, but not limited to alignment, torque requirements, and tolerances.
	2. Connections shall only be made in the presence of the Owner.

	U. Tapping Existing Mains Under Pressure:
	1. Tapping sleeves and valves shall be utilized for connecting to existing mains where indicated in the Contract Documents.
	3. The centerline of the tapping sleeve and valve assembly shall be located the following minimum distances from existing pipe joints:
	4. In cases where the horizontal alignment as indicated in the Contract Documents would result in a “sleeve to joint” distance less that the minimum stated above, the Owner may direct the Contractor to substitute a MJ x MJ x Flange tee connection usin...
	5. In addition to pressure testing of newly installed pipelines in accordance with Paragraph 2.7 of this Section, the Contractor shall test each tapping sleeve and valve assembly prior to making the tap. Water shall be injected into the body of the sl...
	6. All installed tapping sleeves shall be restrained in accordance with the Standard Details.
	7. Only taps of size equal to the diameter of the branch are acceptable. Upon completion of the tap the Contractor shall save the pipe coupon to show the Owner.

	V. Sleeve-In of Straight Pipe:
	W. Connections to Manholes:
	1. The force main shall enter the receiving manhole with its centerline horizontal and with an invert elevation that will ensure a smooth flow transition to the gravity flow section.
	2. In no case shall flow from the force main enter the manhole at a point more than one foot above the flow line.
	3. Force main to manhole connections shall be in accordance with the Standard Details.

	X. Offsets to Existing Force Main

	2.7. TESTING AND INSPECTION
	A. General:
	1. All flushing and pressure testing shall conform to this Section and the applicable sections of the Virginia Sewerage Regulations.
	2. The Contractor shall provide the Owner at least 48 hours’ notice to schedule testing and inspection.
	3. Only properly functioning, calibrated, clean, and approved equipment shall be used for flushing and pressure testing force mains. Pressure gauges shall display readings to 1.0 psi.
	4. All valves in the existing sewer system shall be operated only by or in the presence of the Owner or HRSD or private utility, as applicable.
	5. See the Special Provisions for potential testing modifications, if any, for the specific locality.

	C. Leakage Test:
	1. Leakage shall be in accordance with VDH requirements, unless stricter provisions are required in the Special Provisions. No leakage shall be allowed for heat-fusion joined HDPE pipe or fPVC pipe.
	2. The leakage test shall be conducted concurrently with the pressure test.
	3. No pipe installations will be accepted if the leakage is greater than the values determined as follows:
	4. The Contractor shall, at its expense, locate and repair any defective material until the leakage is eliminated.
	5. If a force main or section fails to meet the specified test requirements or has to be repaired, it shall be retested.



	III. MEASUREMENT FOR PAYMENT
	A. Ductile Iron, HDPE, fPVC or PVC Force Main, installed complete in place.
	a. Backfilling, compacting, and compaction testing
	b. Bedding material, as detailed in the Contract Documents
	c. Exterior Coatings,
	d. Dewatering,
	e. Disposal of surplus material,
	f. Excavation,
	g. Flushing,
	h. Force main, including fittings and appurtenances,
	i.  Heat fusion equipment and any specialized technical operational support required
	j. Restoration in right-of-way and easements (not including curb and gutter restoration or pavement restoration, unless otherwise noted),
	k. Shoulder restoration,
	l. Temporary seeding and stabilization,
	m. Temporary sheeting and bracing,
	n. Testing,
	o. Thrust restraint,
	p. Top soiling,
	q. Tracer wire and subsurface marking tape, and
	r. Water for testing

	B. Air Vent Assembly, installed complete in place.
	C. Valves, installed complete in place.
	1. Bedding material
	2. Coatings and linings
	3. Stem extensions
	4. Valve, valve box, with frame and cover for each size in accordance with the Contract Documents

	5. Valve wrench, if specified
	D. Tapping Sleeve and Valve (TS&V), installed complete in place.
	1. Bedding material
	2. Coatings and linings
	3. Stem extensions
	4. Valve, valve box, with frame and cover for each size in accordance with the Contract Documents
	5. Valve wrench, if specified
	6. Tapping sleeve assembly and appurtenance
	7. Pressure testing
	8. Thrust Restraint

	E. Connections to existing force mains or manholes.
	F. Interior Pipeline Corrosion Resistant Lining
	G. Polyethylene Encasement installed complete in place.
	Payment will be made at the unit price bid per linear foot for polyethylene pipe encasement satisfactorily installed.
	H. Offset of Existing Force Main


	SECTION 804
	1.1 DESCRIPTION OF WORK
	1.2 SUBMITTALS
	1. Name and location of the work
	2. Name and address of Contractor
	3. Quantity and date or dates of shipment and/or delivery to which the certificate applies
	4. Name of the manufacturing or fabricating company
	1. Date or dates of testing
	2. The specified requirements for which testing was performed
	3. Results of the test or tests
	1. Pipe
	2. Casing Spacers
	3. Cathodic Protection (if specified in the Special Provisions or in the Contract Documents)
	4. Coatings or Wrapping (if specified in the Special Provisions or in the Contract Documents)
	5. Pipe Closure System
	6. Grout
	7. Drilling
	8. Certified Welders Certificate
	Provisions for corrosion protection shall be as specified in the Special Provisions.
	A. Bore and jack casing for water and sewer main installed, , will be considered complete following successful:
	1. Installation of casing pipe by the boring and jacking method, including all incidental items, equipment and Work required to successfully execute and fully complete the crossing for the intended function.
	2. Restoration of the entry and exit sites, including grading, topsoil, mulching and seeding.
	3. In the event of failure to install the casing, the Contractor shall retain possession of any Contractor supplied casing and remove it from the site. The bore holes shall be completely filled with grout or flowable fill to prevent future problems. N...
	B. Incidental items will include:
	1. Backfill with suitable or select material,
	2. Blocking,
	3. Casing end seals,
	4. Casing pipe,
	5. Casing spacers,
	6. Certified Welding Inspector,
	7. Dewatering,
	8. Disposal of unsuitable and surplus materials,
	9. Excavation,
	10. Grout,
	11. Installation,
	12. Leak detectors,
	13. Masonry,
	14. Restoration,
	15. Sheeting and bracing,
	16. Site restoration and cleanup
	17. Stone base, and
	18. Thrust restraint
	C. A single, lump sum payment shall be made following the successful completion as described above.
	D. No partial payments will be made.


	SECTION 805
	a. A vertical separation of at least 18 inches between the bottom of the sewer and the top of the water main.
	b. Adequate structural support for the sewers to prevent excessive deflection of joints and settling on and breaking of the water line.
	c. The length of water pipe will be centered at the point of crossing so that the joints will be equidistant and as far as possible from the sewer.

	SECTION 806
	HORIZONTAL DIRECTIONAL DRILLING
	I. GENERAL
	1.1. DESCRIPTION OF WORK
	1.2. EQUIPMENT
	1.3. SUBMITTALS
	1. Pipe manufacturer’s installation manual, which includes guidelines for handling, joining, installing, and testing HDPE or fPVC.
	2. Butt fusion equipment manufacturer’s literature. Equipment shall contain mechanisms to prevent excessive pressure during the fusion process.
	3. Documentation of temperature and pressure from data logger for each butt fusion joint.
	2. Pipe string fusion
	3. Drill mobilization and set-up
	4. Pilot hole drilling
	5. Pipe pulling
	6. Testing
	7. Demobilization
	8. Restoration


	1.4. ENVIRONMENTAL CONSIDERATIONS
	1.5. BENTONITE
	1.6.  FUSION TECHNICIAN QUALIFICATIONS

	II. EXECUTION
	A. The pipe shall be laid out as shown in the Contract Documents, and assembled in a manner that does not obstruct adjacent roads or activities adjacent to the layout areas except as otherwise shown. The Contractor shall confine construction activitie...
	B. Where the butt fused pipe string is laid-out within the roadway right-of-way, the Contractor shall maintain access to public and private entrances and driveways at all times. Unless otherwise indicated, access may be maintained either by trenching ...
	C. The Contractor shall provide copies of written and signed agreements with adjacent property owners for any arrangements made by the Contractor for use of property outside of the rights-of-way and public property shown in the Contract Documents.
	The pilot hole shall be drilled along the path shown on the construction drawings, or the Contractor’s plan and profile approved by the Owner, to the following tolerances:
	A. Elevation – Plus zero feet, minus five (5) feet. The vertical path shall not exceed high points shown in the Contract Documents.
	B. Alignment – Plus two (2) feet, minus two (2) feet.
	C. Entry Point Location – The pilot hole shall initially penetrate the ground surface at the exact location intended. The angle of entry shall not exceed 75% of the allowable bending radius of the carrier pipe.
	D. Exit Point Location – The pilot hole shall finally penetrate the ground surface within:
	1. +/- 10 feet overall length tolerance and +/- 5 feet left/right alignment tolerance for directional drills of 1,000 linear feet, and
	A. The Contractor will provide and maintain instrumentation that will accurately locate the pilot hole and measure drilling fluid flow and pressure at all times. The Contractor shall plot the actual horizontal and vertical alignment of the pilot bore ...
	The pipe manufacturer’s fusion processes shall be followed at all times as well as the recommendations of the fusion machine manufacturer.
	A. Each length of pipe shall be inspected and cleaned as necessary to be free of debris immediately prior to joining.
	B. Prior to heating of the joint each pipe section to be butt fused will require the ends to be planed in the fusion machine to assure the ends will mate at the fusion point. The pipe ends shall be pushed together in the fusion machine to make a visua...
	C. The Contractor shall adhere to the manufacturer’s procedures and recommended heating time for the pipe ends based upon pipe diameter and ambient temperature. A visual inspection shall be made immediately upon removal of the heating element to verif...
	D. Upon completion of the fusion process for each joint, the pipe shall not be removed from the fusion machine until the pipe has cooled in accordance with the pipe manufacturer’s published installation guidelines.

	After completion of the directional drilling Work, the entry and exit pit locations shall be restored to original conditions, unless otherwise specified. The Contractor shall clean up and restore to pre-construction conditions any public or private pr...

	III. MEASUREMENT FOR PAYMENT

	SECTION 810
	SECTION 810
	I. GENERAL
	1.1 DESCRIPTION OF WORK

	II. EXECUTION
	2.1 GENERAL
	2.2 CLEANING OPERATIONS

	III. MEASUREMENT FOR PAYMENT

	End of Section

	SECTION 811
	I. GENERAL
	II. EXECUTION - MAINLINES
	E. Acceptance of Television Inspection Results
	III. EXECUTION – LATERALS
	IV. MEASUREMENT FOR PAYMENT

	SECTION 812
	SECTION 812
	BYPASS PUMPING
	I. GENERAL
	1.1 DESCRIPTION OF WORK
	A. All applicable requirements of other portions of the Contract Documents apply to the Work of this Section.
	B. The Work covered by this section consists of providing all labor, equipment, material and supplies and performing all operations required to bypass pump storm and wastewater (hereinafter referred to as sewage) around a manhole or sewer section in w...

	II. EXECUTION
	III. MEASUREMENT FOR PAYMENT


	SECTION 813
	SECTION 813
	PIPE REHABILITATION BY CURED-IN-PLACE PIPE METHOD
	I. GENERAL
	By

	II. EXECUTION
	2.1. GENERAL
	2.2. LINER INSTALLATION
	A. General Procedures:
	1. Conduct operations in accordance with applicable OSHA standards, including those safety requirements involving Work on an elevated platform and entry into a confined space. Take suitable precautions to eliminate hazards to personnel near constructi...
	2. The curing period shall be carried out under a pressure to maintain a minimum hoop tension in the liner felt of 1 lb/in2.
	B. Additional Water Cured Procedures:
	1. The liner shall be installed in accordance with ASTM F 1216 or ASTM F 1743.
	2. In the event of insertion being delayed after impregnation by unexpected site conditions but prior to the start of the insertion process, the Contractor shall store, at his own cost, the liner, at a temperature of less than 30( F for use when condi...
	3. The liner shall be installed via an inversion process or other process that has been approved by the Owner. The free open end of the liner bag shall be firmly secured to the platform and the folded liner passed down a suitably reinforced column to ...
	4. Liner inversion rate for water inversion installations shall not exceed 32 feet per minute and the tail of the liner or the tail tag rope shall be suitably restrained to prevent liner run away, if applicable.
	5. The Contractor shall supply a suitable heat source and recirculation equipment capable of delivering required curing temperature to the far end of the liner to quickly and uniformly raise the water temperature in the entire liner, once inverted in ...
	6. The heat source shall be fitted with suitable monitors to gauge the temperature of the incoming and outgoing water supply to determine when uniform temperature is achieved throughout the length of the liner. Another such gauge shall be placed betwe...
	7. Initial cure will occur during temperature heat-up and shall be completed when exposed portions of the new pipe appear to be hard and sound and the remote temperature sensor indicates that the temperature is of a magnitude to realize an exotherm or...
	C. Additional UV Cured Procedures:

	2.3. SEALING AT MANHOLES
	C. Reshape the manhole invert as specified in Section 822 – Manhole Rehabilitation. The Contractor shall inspect and repair any manhole benches and inverts that have been damaged during the liner installation. Reshape the invert as specified in Standa...

	2.4. SERVICE CONNECTIONS
	Restore and install service reconnections as specified in Section 821 – Sanitary Sewer Service Reconnections.

	2.5. DEFECTIVE WORK
	2.6. TESTING
	A. Field acceptance of the CIPP lining shall be based on the Owner’s evaluation of the installation, including a review of the CIPP liner curing data, review of the post-rehabilitation CCTV inspection data, and review of the certified test data for th...
	E. All expenses for sampling and testing of the installed liner shall be paid for by the Contractor. The cost of all manufacturers testing to qualify products furnished to the project site shall be the responsibility of the Contractor.
	F. Sampling and testing of the installed CIPP liner shall, at a minimum, conform to the following requirements:
	1. Remove one restrained sample of the installed CIPP liner at least 18-inches in length. The sample shall be captured by installing the CIPP liner through a section of PVC pipe (same diameter as the existing sewer diameter) within the most downstream...
	2. The CIPP liner thickness shall be measured in accordance with ASTM D5813. Flexural properties shall be determined in accordance with ASTM D790. The Contractor shall label and date all samples and provide to the inspector or Owner’s representative t...
	3. Any CIPP lining that does not meet the specified installed strength and/or thickness requirements, regardless of the amount below the specified requirements, shall be corrected by the Contractor in a manner approved by the Owner at no additional co...
	G. Should the Owner desire to make independent tests, the Contractor shall, upon request of the Owner, furnish any reasonable number of test pieces of material samples as the Owner may require, stamped or marked with the date of manufacture and batch ...
	H. The test specimen shall be conditioned in accordance with procedure 'A' of ASTM D 618-61.
	I. The test specimen shall be prepared and physical properties tested in accordance with ASTM F 1216. The properties shall meet or exceed the values identified in ASTM F 1216.

	2.7. FINAL ACCEPTANCE
	2.8. WARRANTY INSPECTION
	III. MEASUREMENT FOR PAYMENT
	The price per linear foot shall include all:
	1. Bypass pumping (up to 2 mgd),
	2. Clearing and grubbing,
	3. Cost of potable water from the Owner,
	4. Debris collection and disposal,
	6. Ingress and egress procedures,
	7. Labor,
	8. Manhole invert reshaping,
	9. Materials,
	10. Permits,
	11. Pipeline cleaning,
	12. Pre-,post-, and warranty television inspection,
	13. Re-instatement of service connections,
	14. Removal and replacement of manhole frames and covers as necessary,
	15. Resident notification,
	16. Sealing at manholes,
	17. Sediment and root removal,
	18. Site cleanup,
	19. Site restoration,
	20. Temporary service to affected properties,
	21. Testing, and
	22. Traffic control.




	SECTION 815
	1.1 DESCRIPTION OF WORK
	1.2 SUBMITTALS
	1. Methodology statement that describes the operation of the bursting tool and the winching equipment
	2. Site layout plan, including storage areas, equipment set up areas, construction staging areas and locations of all major supporting equipment
	3. Pit locations
	4. Service line replacement
	5. Bursting distances and directions of the bursts to be performed
	6. Bypass pumping plan per Section 812, including continuous service provisions
	7. Service outage and reinstatement schedule
	8. Safety plan
	9. Type of lubricants and MSDS (if used)
	1. Replacing the pipe by digging a sag elimination pit and bringing the bottom of the pipe trench to a uniform grade in line with existing pipe invert, or
	2. By other measures acceptable to the Owner.
	1. Sections of polyethylene or fPVC replacement pipe shall be assembled and joined on the job site above the ground. Jointing shall be accomplished by the heating and butt-fusion method in strict conformance with the manufacturer’s printed instruction...
	2. These joints shall have a smooth, uniform, double rolled back bead made while applying the proper melt, pressure, and alignment. It shall be the sole responsibility of the Contractor to provide an acceptable butt-fusion joint. All joints shall be m...
	3. Data loggers shall be used to record length of heating, fusing and cooling time, temperature, and pressure of each joint. The resultant data shall be submitted to the Owner upon request.

	A. Low Pressure Air Testing
	After a manhole-to-manhole section of sanitary sewer main has been pipe burst and prior to any service lines being connected to the replacement pipe, the pipe shall be plugged at each manhole with pneumatic plugs and a Low Pressure Air Test shall be c...
	B. Post Televising of Completed Sections
	A. Measurement for payment shall be from center of manhole to center of manhole.
	B. Elimination of sags shall be performed and be paid for in accordance with Section 818 – Point Repair By Excavation.
	C. Sealing and benching manholes shall be incidental to the other Work. However, a separate payment shall be made if no line or manhole is rehabilitated but benches are required to be improved.

	SECTION 816
	SECTION 816
	II. EXECUTION

	SECTION 817
	II. EXECUTION
	III. MEASUREMENT FOR PAYMENT

	SECTION 818
	SECTION 818
	II. EXECUTION
	B. Measurement of the gravity sewer pipe will be made along the centerline of the pipeline, based upon the linear footage and depth of each size pipe repaired and satisfactorily tested.
	C. Pipe depths shall be measured to pipe invert.

	End of Section


	SECTION 819
	INSITU STRUCTURAL POINT REPAIR
	I. GENERAL
	II. EXECUTION
	III. MEASUREMENT FOR PAYMENT


	SECTION 820
	SECTION 821
	III. MEASUREMENT FOR PAYMENT
	End of Section

	SECTION 822
	SECTION 822
	MANHOLE REHABILITATION
	I. GENERAL
	A. The Contractor’s methods shall conform to requirements of this specification and the standards referenced in this Section 822 Manhole Rehabilitation and Section 200 Products and Materials.  Changes in the coating system installation requirements wi...
	B. Only personnel who are trained by the coating system manufacturer’s technical representative specifically for this contract or who are approved by the coasting system manufacturer specifically for this contract shall be allowed to perform the coati...
	C. Contaminated, outdated, diluted materials, and/or materials from previously opened containers shall not be used.
	D. For repairs, the Contractor shall provide the same products, or products recommended by the coating system manufacturer, as used for the original coating.
	E. The Contractor shall identify the points of access for inspection by the Owner.  The Contractor shall provide ventilation, ingress and egress, and other means necessary for the Owner’s personnel to access safely the work areas.
	F. The Contractor shall conduct the work so that the coating system is installed as specified and shall inspect the work continually to ensure that the coating system is installed as specified.  Coating system work that does not conform to the specifi...
	G. The Contractor shall provide written daily reports that present, in summary form, test data, work progress, surfaces covered, ambient conditions, quality control inspection test findings, and other information pertinent to the coating system instal...
	A. Materials shall be delivered to the job site in their original, unopened containers.  Each container shall be properly labeled.  Materials shall be handled and stored to prevent damage to or loss of label.
	B. Labels on material containers shall show the following information:
	1. Name or title of product.
	2. Coating system manufacturer’s batch number.
	3. Coating system manufacturer’s name.
	4. Generic type of material.
	5. Application and mixing instructions.
	6. Hazardous material identification label.
	7. Shelf life expiration date.

	C. Materials shall be stored in enclosed structures and shall be protected from weather and excessive heat or cold in accordance with the coating system manufacturer’s recommendations.  Flammable materials shall be stored in accordance with state and ...
	D. Containers shall be clearly marked indicating personnel safety hazards associated with the use of or exposure to the materials.
	E. Material Safety Data Sheets (MSDS) for each material shall be provided to the Owner. The Contractor shall store and dispose of hazardous waste according to federal, state and local requirements.  This requirement specifically addresses waste solven...

	II. EXECUTION
	Described are procedures for manhole preparation, cleaning, application and testing. The applicator, approved and trained by the manufacturer, shall furnish all labor, equipment and materials for applying a cementitious mix with machinery specially de...


	SECTION 823
	I. GENERAL
	L. Products not included above, shall conform to Section 200
	II. EXECUTION
	III. MEASUREMENT FOR PAYMENT

	SECTION 824
	I. GENERAL
	1. Location of project,
	4. Type of liner used during installation,
	5. Number of installations of T-Liners and Standard Liners separately,
	6. Number of years of experience installing liners for everyone that will be part of this project and their roles in the projects listed on resume
	II. EXECUTION
	III. MEASUREMENT FOR PAYMENT


