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SECTION S - SANITARY SEWER CONSTRUCTION

S.1

S.2

S.3

S.3.1

S.3.2

SCOPE:

These specifications for construction of sanitary sewer mains are intended to provide a minimum
quality workmanship acceptable to the Town of Prosper and lack of any specifications not listed in
this document in no way relieve the Contractor of full responsibility for providing a complete
project of quality, finish appearance and satisfactory for operation.

The Contractor shall furnish and install all materials, labor, and equipment for constructing the
work included in these specifications and as detailed on the plans.

Construction of all sanitary sewer systems shall comply with Texas Commission on Environmental
Quiality (TCEQ) Chapter 317 (Design Criteria for Sewerage Systems), latest revision.

PROTECTION OF WORK:

The Contractor will be held responsible for the care of all work until final completion and
acceptance, and he will be required to make good, at his own expense, any damage or injury it
may sustain for any cause. He shall assume all risks from floods and casualties of every
description and make no charge for damages from such cause.

MATERIALS:

The Contractor shall furnish and place materials meeting the requirements of these specifications,
of the dimensions and types at the locations and elevations shown on the plans or established by
the Engineer. All materials shall be approved by the Engineer before being installed and any of
these materials placed before they are so approved shall be removed and replaced with approved
materials. Materials received on the project shall be accompanied by an invoice completely
identifying the quantity, quality, and source of the material. The manufacturer's certificate of
compliance to the specifications shall be shown on the invoice or attached thereto.

Testing of Materials:

It shall be the sole responsibility of the Contractor to prove to the Engineer's satisfaction that
materials furnished for the construction of sanitary sewer lines comply with these specifications.

Sewer pipe shall be tested at the factory to see that the pertinent specifications are satisfied.
The manufacturer shall furnish a certificate and test reports for each carload, showing the
conformity of his material with the specifications herein, and that each and every piece of pipe
and fitting has been inspected for visible physical defects and defective pieces rejected.

Storage of Materials:

Materials delivered to the site of the work prior to their use shall be stored so as to cause the
least inconvenience to the public and in a manner satisfactory to the Engineer.

Materials that will deteriorate such as cement and mortar shall be stored in weather-tight
buildings. Rubber gaskets shall be protected from direct sunlight, oils or contamination.

Sewer pipe shall be stored and/or stacked in such manner as to prevent breakage. Pipe with

pre-molded plastic joints shall be so stacked that the jointing material will not come in contact
with the ground or other foreign material.
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S.4

S4.1

S.4.2

PVC pipe shall be delivered to the job site from the factory and stored at the job site in palletized
units or bundles to prevent unnecessary deflection prior to installation. Each palletized unit shall
be sized to limit the stacking of pipe to not more than sixty inches (60") high. Care shall be
taken during the transporting of the pipe to insure that the binding and tie down methods do not
damage or deflect the pipe in any manner.

Pipe bent, deflected, discolored or otherwise damaged during shipping or storage will be rejected.
Pipe stored on the job site shall be covered with canvas or other opaque material to protect it
from the sun's rays. Air circulation shall be provided under the covering. PVC pipe shall not be
removed from the pallet and/or laid out along the ditch until the bedding material is in place and
ready to receive the pipe.

TRENCHING AND BACKFILL:

This item consists of excavating all necessary trenches for the sanitary sewer system and
backfilling after the pipe has been properly laid, inspected, and tested.

This work shall include the furnishing of all labor, materials, tools, equipment, and machinery
necessary for clearing and removing from the site of the work, wherever located, all obstructions,
trees, stumps, brush, vegetation, and debris, and all earth, rock, and other materials to be
excavated; the removal of existing structures except where specifically paid for as separate
contract pay items; the stripping or removal of top soil or sod to be piled separately from other
excavated materials and later to be restored to its original place after backfilling is completed; the
furnishing, placing, and maintaining of all sheeting, shoring, and bracing necessary to protect the
work and adjacent properties, all pumping, bailing, and draining necessary to keep the excavation
free from seepage water, water from sewers, drains, ditches, creeks, and other sources;
provision for the uninterrupted flow of sewers and surface waters during progress of the
construction; the removal, after completion of the work, of all sheeting, shoring, and bracing not
necessary to support the sides of the excavation; the satisfactory disposal of excess and
unsuitable materials not required or which cannot be used for backfilling, tamping, compacting
and refilling after settlement of all excavated areas; the restoring of all streets, alleys, fences,
right-of-way, and other lands or structures, private or public, damaged or occupied by the
Contractor in the performance of the contract, to as good a condition as they were prior to the
beginning of the work.

Classification:

Excavation in trenches for sewer line construction will be unclassified and will not be paid for
separately, but shall be included in the price bid per linear foot for the various sizes of pipe unless
specific provision for separate payment is called for in the Special Provisions and on the Proposal
Form.

Where no separate classification is provided, the price bid shall be on the basis of unclassified
trenching, and the Contractor shall satisfy himself as to the material and conditions to be
encountered.

"Unclassified" excavation will include all materials and conditions other than the above
encountered in the excavation.

Construction Methods:
Trenches shall be excavated by a trenching machine, backhoe or dragline, except in locations

where hand trenching is required. The banks of trenches shall be vertical, to a point one foot (1)
above the top of the pipe.
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Trenches will be excavated to the lines and grades laid out by the Engineer or as shown on the
plans. No change in locations of the lines is contemplated, but should any changes be made in
the lines not materially altering the amount or character of the trenching to be done, the
Contractor shall proceed with the changed alignment at the unit bid price. In case any change
involves greater construction difficulties than the original alignment, the Owner and the Engineer
will agree with the Contractor for extra compensation thereof, prior to the construction of the
changed line or lines.

The width of the trench on each side of the pipe bell shall be eight inches (8"). Minimum width
of the trench shall be twenty-four inches (24”).

Trenches for sanitary sewer lines shall be of such depth so that the pipe may be laid at the invert
elevation shown on the plans and/or established by the grade stakes set by the Engineer.

The excavation shall not advance more than three hundred feet (300") ahead of the completed
backfilled pipeline. Pipe shall be laid in all trenches that have been opened at the end of each
day's work, unless the Contractor secures written permission to do otherwise from the Engineer.

If the bottom of the trench becomes an unstable foundation for the pipe through the neglect of
the Contractor to adequately shore or de-water the trench, the Contractor will be required to
remove the unstable material and backfill the trench to the proper grade with approved
compacted gravel, and no extra compensation will be granted for this material or work.

Also, if the trench is inadvertently excavated deeper than necessary, it shall be backfilled to the
proper grade with approved compacted gravel at the Contractor's expense.

However, if the undisturbed material encountered at the grade depth constitutes in the opinion of
the Engineer, an unstable foundation for the pipe, the Contractor will be required to remove such
unstable material and backfill the trench to the proper grade with approved compacted material.
Compensation will be made to the Contractor in accordance with a mutually agreed upon cost per
cubic yard.

The Contractor shall remove any water which collects in the trenches while sewer pipes are being
laid. In no case shall water be allowed to run over the invert or foundation or through the sewer
without permission from the Engineer. Water encountered shall be disposed of by the Contractor
in a manner satisfactory to the Engineer.

The bottoms of the trenches for all sewers shall be carefully and truly graded, formed, and lined
according to the grades and dimensions furnished by the Engineer. They shall be approved by
the Engineer before any sewer pipe is laid therein. Bell holes shall be excavated by hand.

The Contractor shall excavate all trenches, including work necessary in working around existing
pipelines or other obstructions. The Contractor shall give notice to the Owners of any such lines
or obstructions in order that they may have time to take the necessary precautions for protecting
their property. The Contractor shall be responsible for protecting the Owner from any damage
from his operations in such work.

In rock, excavation shall be carried six inches (6") below the bottom of the pipe and gravel,
thoroughly tamped, shall be used for backfilling to the grade of the bottom of the pipe line as
specified by the specific embedment required.

After inspection of pipelines has been finished on any completed portion of the work, the trench

may be backfilled. Backfilling shall be accomplished in compliance with the applicable portions of
these specifications.
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S.4.3

S.4.4

S.4.5

Sheathing, Shoring and Bracing:

The sides of all excavations shall be sheeted, shored, and braced in accordance with OSHA
Regulations and installed by the Contractor’s “competent person” so as to try to prevent slides,
cave-ins, settlement, or movement of the banks and to maintain the excavation clear of
obstructions that will in any way hinder or delay the progress of the work. In wet, saturated, or
flowing materials, when it is necessary to install tight sheeting or cofferdams, wood or steel sheet
piling of a design and type approved by the Engineer, who designed the trench safety plan, shall
be used.

All sheet piling, shoring, and bracing shall have sufficient strength and rigidity to withstand the
pressure exerted and maintain the sides of the excavation properly in place and protect all
persons or property from injury or damage. When excavations are made adjacent to existing
building or other structures or in paved streets, particular care shall be taken to adequately sheet,
shore, and brace the sides of the excavation to prevent undermining of, or settlement beneath,
the structures or pavement. Underpinning of adjacent structures or pavement shall be done by
the Contractor at his own cost and expense in a manner satisfactory to the Engineer and when
required by the Engineer. The pavement shall be removed, the void satisfactorily refilled and
compacted, and the pavement replaced by the Contractor; the entire expense of such removal
and subsequent replacement thereof shall be borne by the Contractor.

Sheeting, shoring, and bracing shall not be left in place unless otherwise provided for in the
contract or authorized by the Engineer. The removal of sheeting, shoring, and bracing shall be
done in such manner as not to endanger or damage either new or existing structures, private or
public properties, and so as to avoid cave-ins or sliding of the banks. All holes or voids left by the
removal of the sheeting, shoring, or bracing shall be immediately and completely filled and
compacted with suitable materials. Sheeting, shoring, and bracing ordered left in place by the
Engineer will be paid for at the unit price bid for this item, when such pay item is provided. In
the event no separate pay item is provided, then the cost of sheeting, shoring, and bracing is to
be included in such items as are provided.

Pumping, Bailing and Draining:

The Contractor shall immediately remove all surface or seepage water from sewers, drains,
ditches, and other sources which may accumulate during the excavation and construction work
by providing the necessary under drains or otherwise and by doing the necessary pumping,
bailing or draining. The Contractor shall have available at all times sufficient equipment in proper
working order for doing the work herein required.

All water removed from excavations shall be disposed of in an approved manner so as to not
create unsanitary conditions or to interfere unduly with the use of streets, private driveways, or
entrances. Pumping, bailing, draining, under drains, ditches, etc., shall be considered as
incidental work and will not be paid for as separate items, but their cost shall be included in the
contract prices bid in the Proposal for the various units of excavation measure.

Support of Existing Pipes Across Trench:
It shall be the responsibility of the Contractor to protect and support all water, gas, and other
conduits crossed by the excavation or work to be performed by him or to arrange for their

temporary removal and subsequent replacement. All expense incidental to this phase of the work
shall be borne by the Contractor.
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S.4.6

S.4.7

S.4.8

S.4.9

Disposal of Excavated Materials:

Excavated materials, so far as needed and of a suitable character, shall be piled adjacent to the
work to be used for backfilling as required. Excavated materials unsuitable for the backfilling or
in excess of that required for backfilling shall be disposed of in an approved manner at locations
designated on the plans or approved by the Engineer. Desirable top soil, sod, etc., shall be
carefully piled separately and replaced in its original position when required. Excavated materials
shall be handled at all times in such a manner as to cause a minimum of inconvenience to public
travel and to permit safe and convenient access to private and public property adjacent to or
along the line of the work. In parkways and easements where it is necessary to deposit
excavated materials on lawns during the work, burlap or canvas shall be placed on the lawn to
prevent contact between excavated materials and the lawn.

Protection of Trees, Plants, Shrubbery, etc.:

Where trees, plants, shrubbery, etc., are adjacent to the line of the work and are not to be
removed or are to be removed and replaced, the Contractor shall protect such trees, plants,
shrubbery, etc., by substantial wooden boxes and guards and shall not permit machinery or
employees to scrape, tear the limbs from or damage or attach guy cables to them, and if, in the
opinion of the Engineer, such trees, plants, shrubbery, etc., would be damaged by machinery,
etc., hand excavation may be required. The Contractor shall be responsible for all damages to
adjacent trees, plants, shrubbery, etc.

Use of Explosives:

The plans and specifications do not require the use of explosives. After approval by the Engineer,
should the Contractor elect to use explosives in the prosecution of the work, utmost care shall be
exercised so as not to endanger life or property and the Contractor shall use only such methods
as are currently utilized by persons, firms, or corporations engaged in a similar construction
business. The Contractor shall be solely responsible for the determination as to whether
explosives shall be used and for any result from the use of explosives and shall indemnify and
hold the Owner whole and harmless against any claim or damage or injury to persons or
property, real or personal, as the result of the use of explosives by the Contractor or any
subcontractor. The Contractor shall furnish the Owner with evidence of insurance sufficient to
cover any such possibility, in which insurance shall either include the Owner as an insured or be
of such character as to protect the Owner.

All explosives shall be stored in a safe and secure manner, under the care of a competent
watchman at all times, and all such storage places shall be marked clearly "DANGEROUS -
EXPLOSIVES". The method of storing and handling explosives and highly inflammable materials
shall conform with Federal and State laws, Town ordinances, and Fire Department regulations,
and to the satisfaction of the Engineer.

The Contractor shall notify each utility company having structures in proximity to the site of the
work of his intention to use explosives, and such notice shall be given sufficiently in advance to
enable the companies to take such steps as they deem necessary to protect their property from
injury. Such notice shall not relieve the Contractor of responsibility for any damage resulting
from his blasting operations.

Jacking, Boring or Tunneling:
This specification shall govern for the provision of the required opening for the installation of

conduits by the methods of jacking, boring, or tunneling as shown on the plans and in conformity
with this specification.S.4.9.1 Materials:
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S.4.9.1

S.4.9.2

S5.4.9.3

Materials:
The encasement and carrier pipe shall be of the type and strength as indicated on the plans.
Construction Requirements:

Where encasement or carrier pipe is required to be installed under railroad embankments or
under highways, streets, or other facilities by jacking, boring or tunneling methods, construction
shall be made in a manner that will not interfere with the operation of the railroad, highway or
other facility, and will not weaken or damage any embankment or structure. During construction
operations, barricades and lights to safeguard traffic and pedestrians shall be furnished and
maintained, as directed by the Engineer until such time as the backfill has been completed and
then shall be removed from the site.

The drilling of pilot holes for the alignment of pipe prior to its installation by jacking, boring or
tunneling will not be a requirement but may be necessary to maintain grade. The drilling of pilot
holes will be considered as incidental work and the cost thereof shall be included in such contract
pay items as are provided in the proposal and contract. The Contractor shall take the proper
precautions to avoid excavating earth or rock or shattering rock beyond the limits of excavation
needed to install the conduit. All damages by excavating and blasting, either to surface or
subsurface structures, shall be repaired or replaced by the Contractor at his own cost and
expense.

The removal of any obstruction that may be found to conflict with the placing of this pipe will not
be measured for payment or paid for as a separate contract pay item. The removal of any such
obstruction will be included in such contract pay items as are provided in the proposal and
contract. The Contractor shall dispose of all surplus materials at his own cost and expense at
sites approved by the Engineer.

Construction by Jacking:

If the grade of the pipe at the jacking end is below the ground surface, suitable pits or trenches
shall be excavated for the purpose of conducting the jacking operations and for placing end joints
of the pipe. This excavation shall not be carried to a greater depth than is required for placing of
the guide and jacking timbers and no nearer the roadbed than the minimum distance shown on
the plans.

At the other end of the pipe, an approach trench shall be excavated accurately to grade. All open
trenches and pits shall be braced and shored in such a manner as will adequately prevent caving
or sliding of the walls into the open trench or pit.

Heavy-duty jacks suitable for forcing the pipe through the embankment shall be provided. In
operating jacks, even pressure shall be applied to all jacks used. A suitable jacking head not less
than six inches (6") larger than the outside diameter of the pipe, usually of timber, and suitable
bracing between jacks and jacking head shall be provided so that pressure will be applied to the
pipe uniformly around the ring of the pipe. The jacking head shall be of such weight and
dimensions that it will not bend or deflect when full pressure is applied at the jack. The jacking
head shall be provided with an opening for the removal of excavated material as the jacking
proceeds.

A suitable jacking frame or backstop shall be provided. The pipe to be jacked shall be set on
guides which are straight and securely braced together in such manner to support the section of
the pipe and to direct it in the proper line and grade. All timber and other materials used in the
construction of the jacking assembly will be of such quality and dimensions that they will
withstand all stresses to which they are subjected in such a manner as to insure even pressures
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S.4.9.4

on the pipe during jacking operations. The whole jacking assembly shall be placed so as to line
up with the direction and grade of the pipe.

As the jacking proceeds, the embankment material shall be excavated slightly in advance of the
pipe in such a manner to avoid making the excavation larger than the outside diameter of the
pipe, with the excavated material being removed through the pipe. The excavation for the
underside of the pipe, for at least one-third (1/3) of the circumference of the pipe, shall conform
to the contour and grade of the pipe. The excavation for the top half (1/2) of the pipe shall
conform closely to the outside diameter of the pipe and a clearance greater than two inches (2")
will not be permitted. All voids between the pipe and the earth will be filled with grout 1:7
minimum proportioned mix grout with five percent (5%) to forty percent (40%) air entrainment.
Grout holes may be provided in the pipe or grouting may be made through drill holes from the
ground surface if practical. The grouting shall follow immediately upon completion of the jacking
operation.

All carrier pipe installed by jacking shall be supported by quarter point cradle of 2000 psi concrete
across the jacking pit and to the first joint in the ditch section on each end.

The distance that the excavation shall be extended beyond the end of the pipe depends on the
character of the material, but it shall not exceed two feet (2") in any case. The pipe, preferably,
shall be jacked from the low or downstream end. Lateral or vertical variation in the final position
of the pipe from the line and grade established by the Engineer will be permitted only to the
extent of one inch (1") per ten feet (10"), provided that such variation shall be regular and only in
one direction and that the final grade of flow line shall be in the direction indicated on the plans.

When jacking of pipe is once begun, the operation shall be carried on without interruption,
insofar as practicable to prevent the pipe from becoming firmly set in the embankment.

Any pipe damaged in jacking operations shall be repaired or removed and replaced by the
Contractor at his entire expense. The pits or trenches excavated to facilitate jacking operation
shall be filled immediately after the jacking of the pipe has been completed unless an
encasement only has been installed; in which case, the trenches and pits shall be left open until
the carrier pipe has been laid through and manholes have been built if required. The pits or
trenches will then be backfilled in accordance with the location and conditions as are covered
elsewhere in these specifications.

If a carrier pipe is laid through an encasement pipe the bedding of crushed rock, concrete, grout
or granular material, if any, will be considered a part of the unit price of the jacking operation.

Construction by Boring:

The hole shall be bored mechanically with a suitable boring assembly designed to produce a
smooth, straight shaft and so operated that the completed shaft will be at the established line
and grade. The size of the bored hole shall be of such diameter to provide ample clearance for
bells or other joints. All carrier pipe installed by boring shall be supported by quarter point cradle
of 2000 psi concrete across the boring pit and to the first joint in the ditch section. All voids will
be grouted with a 1:7 minimum proportioned mix with five percent (5%) to forty percent (40%)
air entrainment, and will be considered a part of the unit price of the boring operation.

In addition to the requirements stated above, the applicable provisions of Section S.4.9.3,

"Construction by Jacking", in regard to the construction of trench, tolerance in line and grade,
method of operation, backfilling, etc., shall govern for construction by boring.
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S.4.9.5

Construction by Tunneling:

The tunnel shall be excavated in such a manner and to such dimensions which will permit placing
of the proper supports necessary to protect the excavation. The Contractor shall take the proper
precautions to avoid excavating earth or rock or shattering rock beyond the limits of excavation
shown on the plans. All damages by excavating and blasting, either to surface or subsurface
structures, shall be repaired or replaced by the Contractor at his own cost and expense.

Adequate provisions shall be made for safety and health of the workmen. All equipment
operated in the tunnel shall be powered by either air or electricity. No equipment will be
permitted in the tunnel that uses a petroleum product for fuel. Electric lights shall be used for
illumination of the tunnel construction, for illumination of completed portions of the tunnel used
for passage, and wherever lighting is needed for inspection of the work. Sufficient number of
lamps shall be used to properly illuminate the work and all wiring for electric power and lights
shall be installed and maintained in a safe and secure manner in accordance with the current
applicable Electrical Code.

The Contractor shall maintain the tunnel air in a condition suitable for the health of the workmen
and sufficiently clear for surveying operations. A sufficient supply of fresh air shall be provided
and maintained at all times in all underground places and provisions shall be made for the quick
and complete removal of gases and dust resulting from blasting or other tunnel operations.
Except when unnecessary due to natural ventilation, artificial ventilation shall be maintained in
the tunnel by ventilating plants of ample capacity operated when needed to meet the preceding
requirements.

If required by the plans or as required for safety, suitable steel or timber sheeting, shoring and
bracing shall be used to support the sides and roof of the excavation. Supports may be left in
place provided that they clear the encasement or carrier pipe. No separate payment will be made
for supports left in place.

Nothing contained herein shall prevent the Contractor from placing such temporary or permanent
supports as he shall deem necessary, nor shall it be construed as relieving the Contractor from
his full responsibility for the safety of the work, and for all damages to persons and property.

If the tunnel is to be lined with concrete as a monolithic structure, then the over-break, if any, or
voids will be poured with concrete of the required strength as detailed on the plans. If the
strength is not indicated, the twenty-eight (28) day strength will be a minimum of 3000 psi. The
Contractor will not be compensated for over-breaks.

No pipe shall be placed until the foundation is in a condition satisfactory to the Engineer. Tunnel
dimensions shown on the plans are minimum dimensions and any excess excavation and
subsequent backfill, concrete or grout fill, shall be at the expense of the Contractor. The pipe
shall be laid in the tunnel true to the line of grade. Tolerance in line and grade shall be as
specified in Section S.4.9.3., "Construction by Jacking."

Unless otherwise indicated or specified, the entire void between the outside of the pipe and the
tunnel walls or the inside face of the tunnel lining shall be backfilled with concrete having a
minimum compressive strength of 2000 psi at twenty-eight (28) days or 1:7 minimum
proportioned mix grout with five percent (5%) to forty percent (40%) air entrainment. No
concrete or grout shall be placed around the pipe unless the permanent sheeting, bottom, sides
and roof of the tunnel are in a condition satisfactory to the Engineer. The minimum thickness of
concrete or grout backfill shall be maintained throughout. Concrete required for backfill in excess
of the minimum dimensions shown on plan will be at the entire expense of the Contractor.
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S.4.9.6

S.4.10

S.4.11

S.4.12

S.4.13

S.4.14

All pipe damage during construction operations shall be repaired or removed and replaced by the
Contractor at his entire expense.

Joints:

When reinforced concrete pipe twenty-four inches (24") and larger in diameter with tongue and
groove joints is used for the encasement pipe, the interior joints for the full circumference shall
be sealed and packed with mortar and finished smooth and even with the adjacent section of

pipe.
Protection of Buildings:

The Contractor shall, at his own expense, shore up and otherwise protect any building or other
structure which may, in the opinion of the Engineer, be endangered during the work, and he shall
restore all buildings, culverts, fences, walls, or other properties disturbed during his work to a
condition similar or equal to that existing before his operations.

The Contractor shall be responsible for any injuries to persons and property, for all damages to
any pipe, conduit, sewer, or other structures injuriously affected by the work. The Owner shall
not be liable therefore.

Crossing to be Kept Open:

At such street, railroad, and all other crossings as may be designated by the Engineer, the
trenches are to be filled in such a manner as to prevent any serious interruption of traffic upon
the roadway or sidewalks. The cost thereof shall be borne by the Contractor.

Protection of Unfinished Work:

Before leaving work for the night, during a storm, or at other times, care must be taken to
protect and securely close the unfinished end of the 