Scope:
The work includes furnishing all labor, materials, equipment, tools and performing all operations in connection with
the construction of sanitary sewers and appurtenances, including excavation, trenching, back filling and all
appurtenant work as required.

The Contractor shall be responsible for the following:

1.

Providing a copy of their Florida Underground Utility and Excavation Contractors
Certificate.

2.

Acquiring all permits, licenses and fees for testing, etc.

3.

Complete coordination of work with ALL utility companies.

4.

Location of all underground utilities, whether shown on the drawings or not.

5.

Provide a means for all tests required for acceptance by the City of Rockledge.

6.

Relocation, extension, enlargement or refurbishment of any part of the existing
sanitary sewer system, including lift stations, upon which this construction will
have a direct impact, as determined by the City of Rockledge. All work is to be
done at no cost to the City.

7.

Repair or cost of repair to any damaged underground utilities, to the complete
satisfaction of the utility company involved.

8.

Securing approved permit from Florida Department of Environmental Protection
before construction begins.

9.

Providing a copy of bid specifications to the city of Rockledge Wastewater
Treatment department.

10.

Pre-construction with the Wastewater Treatment department shall include the
Engineer of record, Contractor, pre-cast supplier, pipe supplier, density testing
representative, and surveyor (optional).

11.

Easements, Right-of-Ways

Benchmark – A permanent benchmark shall be established for the project.

12.

Materials:
The Contractor shall furnish al new materials of the size and kind shown on the shop drawings and/or approved
manufacture specifications, which shall meet the following specifications or requirements. If any of the material is not
specified on the shop drawings, the Contractor may use any of the types listed in these Specifications.
A.

Polyvinyl Chloride Pipe (Gravity):

1.

Plastic gravity sewer pipe and fittings shall be polyvinyl chloride (VC) and
conform to the requirements of ASTM Designation D-3034, Type PSM, SDR35.

2.

Elastomeric gasket joints shall conform to ASTM Designation F-477.

3.

PVC pipefittings and pipe shall be manufactured by the same company or
other approved by the Wastewater Treatment department.

B.

Ductile Iron Pipe:

1.

Ductile iron pipe meeting the following specifications shall be used by
the contractor at all locations specified on the drawings or required in
the field.

2.

Ductile iron pipe shall conform to ANSI Standard A21.51, using 60,000
psi minimum ultimate strength, 42000 psi minimum yield strength and
10% minimum elongation metal.

3.

All ductile iron pipe and fitting shall be epoxy lined.

C.

Miscellaneous Concrete:

1.

Class A concrete shall be used for cradles and the construction of the
manhole bases.

2.

Class A concrete shall be used for encasement of the pipe in the cradle and
encasement of the lines of the drop connection for drop manholes.

D.

Clay Brick:

1.

E.

Clay Brick shall comply with the latest ASTM C32, Grade SM hard brick,
except that the mean of five (5) tests for absorption shall not exceed 8% by
weight. The Contractor shall submit at least five (5) bricks of the type he
proposes to use in this construction for approval by the City.
Concrete Brick:

1.
F.

Concrete brick shall conform to ASTM C139.
Manhole Frames and Covers:

1.

Manhole frames and covers shall be gray cast iron ASTM-A48-Class 35,
free from cracks, holes and cold shuts, and shall conform to US Foundry
#225-AS-ORS. Frames and covers shall conform to details shown on the
drawings.

2.

Bearing surfaces shall be machines to provide even bearing surfaces or
shall have a non-rocking feature.

3.

Shall be marked City of Rockledge Sanitary Sewer.

Construction:
A.

Location and Grade of Sewers:

1.

The line, grade and profile of the sewer, as well as the location of
manholes, services and all other appurtenances shall be shown on the
drawings.

2.

Slopes:
All sewers shall be so designed and constructed to give mean velocities,
when flowing full, of not less than 2.0 feet per second, based on Klutter’s
formula using an “n” value of 0.013. Use of the other practical “n” values
may be permitted by the plan-reviewing agency if deemed justifiable on the
basis of research or field data presented. The following are the minimum
slopes which should be provided.

Sewer Size

Minimum slope in Feet Per 100 Feet

8 inch

0.40 (+) (-) .03 per plans

10 inch

0.28 (+) (-) .03 per plans

12 inch

0.22 (+) (-) .03 per plans

14 inch

2.

B.

0.17 (+) (-) .03 per plans

All gravity sewer lines shall be installed in the pavement. Manholes are to
be in the pavement at least 4’ from any curb line.

Material Handling:

1.

Every precaution shall be taken to prevent injury to pipe and piping
materials during transportation and delivery to the work site. Under no
condition shall pipe be dropped, bumped or dragged. When handling the
pipe with a crane, a suitable pipe hook or rope sling around the pipe shall
be used. The crane shall be so placed that all lifting is done in a vertical
plane. Under no condition shall the sling be allowed to pass through the
pipe, unless adequate measures have been taken to prevent damage to the
ends and interior coating.

2.

If, in the process of transportation, unloading or handling, any pipe or fitting
is damaged, it shall be rejected and immediately removed from the site.

3.

Pipe fittings and special material shall be stored in a manner which will
assure the protection of the material from damage and to keep it clean.

C.

1.

D.

Trench Excavation:

Sewer trenches shall not be opened in advance of the laying of the sewer
pipe for a distance greater than that required to install the sewer pipe. In no
case shall the open trench ahead of the sewer pipe exceed 75 feet. The
total length of sewer trench open at any time shall not exceed 300 feet.

Control of Water

1.

The Contractor shall furnish, install and operate all necessary machinery,
appliances and equipment to keep the excavations free from water during
construction. Contractor shall dewater and dispose of the water so as not
to cause injury to public or private property or cause a nuisance or a
menace to the public and meet all State and local requirements. The
contractor shall at all times have on hand sufficient pumping equipment.
The dewatering systems shall not be shut down between shifts, on holidays
or weekends, or during any work stoppages.

2.

The control of ground water shall be such that softening of the bottom of
excavations or formations of “quick” conditions or “boils” shall be prevented.
Dewatering systems shall be designed and operated so as to prevent the
removal of natural soils.

3.

E.

The static water level shall be drawn down below the bottom of the
excavation so as to maintain the undisturbed state of the required density.
The dewatering system shall be installed and operated so that the ground
water level outside the excavation is not reduced to the extent that would
damage or endanger adjacent structures or property.

Pipe Laying and Jointing:

1.

Pipe laying shall proceed upgrade, with the spigot ends of the pipe
pointing in the direction of flow. Each pipe shall be laid true to line and
grade so as to form a close concentric joint with the adjoining pipe,
preventing offsets in the flow line.

2.

Pipe shall be laid either on a prepared bed of undisturbed earth in the
bottom of the trench, shaped as required to fit the pipe, or upon a layer of
properly placed bedding material. The requirements for pipe bedding
vary with the type of pipe to be installed and these requirements are set
forth in other applicable paragraphs or on the drawings.

3.

As the work progresses, the interior of the pipe shall be cleaned of all dirt
and superfluous materials. Where cleaning of the pipe after laying is
difficult because of small pipe diameter, the Contractor shall keep a
suitable swab or rag in the pipe and shall pull the swab forward past each
joint after the joining operation. Pipe ends shall be carefully cleaned prior
to joining.

4.

All pipe shall be joined in a workman like manner and in accordance with
the manufacturer’s instruction.

F.

Pipe Location Tape:

1.

During the backfilling operation, pipe location tape shall be placed directly
above and parallel to the buried pipeline. The tape shall be placed with
printed side up and at a maximum depth of two foot (2’) below finished.

2.

The tape shall be Terra Tape “D: as manufactured by Griffolyn Co., Houston,
Texas consisting of three inch (3”) wide plastic and metallic foil for detection
by pipeline locating equipment. The tape shall bear the imprint “CautionBuried Sewer Line Below”.

G.

1.

Unsuitable Material Below Pipe Grade:

Wherever excavation of the trench exposes peat, soft clay, quicksand of
other unstable material in the bottom of the trench; which in the opinion of
the City if unsuitable foundation upon which to lay or support pipe, backfill

or expected superimposed loads; such materials shall be removed to a
depth necessary to reach material having adequate bearing capacity, at a
width at least equal to the width of the trench, and backfilled to pipe grade
depth using Type B back fill or bedding material to provide a stable
foundation.
2.

Type B material shall be a select granular material free from organic matter
and of such size and gradation that the desired compaction can be readily
attained. When tested in accordance with ASTM D422, it shall conform to
the following requirements:
a)

Maximum size shall not exceed three inches (3”)

b)
At least 95% shall pass the 1” sieve and not more than 10% shall
pass the #300 sieve

c)

The co-efficient of uniformity shall be six (6) or greater

d)

The material shall have a sand equivalent of 35% or greater

Manholes:
Manholes; including drop manholes, standard manholes, special manholes and cleanouts; shall be constructed in
accordance with the details shown on the drawings and applicable sections of these Specifications. Approved
manhole adapters shall be used in all manhole connection when PVC pipe is used. Interior drops in manholes are
not allowed.
A.

Precast Manholes:

1.

Precast, reinforced concrete manholes shall be as shown on the drawings
and shall conform to ASTM (C478.

2.

Precast manholes must have a minimum of eight-inch (8”) walls and bases.

3.

Manholes shall consist of a base unit, riser units with necessary openings for
sewer pipe and concentric cones, and manhole frame and cover. The base
unit shall consist of a monolithically poured eight-inch (8”) base and bottom
ring section. Ramneck joint compound, or its equal, shall be used between
riser units.

4.

The top of the cone shall be set between five and one-half inches (5 ½”) and
fourteen and one-half inches (14 ½”) below the bottom of the manhole cover
frame. It is the intent of these Specifications to provide a minimum of two
and one-half inches (2 ½”) to accommodate future grade changes without
disturbing the manhole. Where the distance between the bottom of the
manhole cover frame and the tope of the cone is greater than fourteen and
one-half inches (14 ½”), twelve-in (12”) riser units shall be used to bring the
tope of the cone to within the limits specified.

5.

All holes for pipe are to be recast or cored, and have a flexible pipe to
manhole connector that provides a watertight joint that meets or exceeds
ASTM-C923 specifications.

6.

Manhole frames shall be centered over the barrel opening, raised and tilted
as necessary to meet the roadway or finish grade by the use of brick shims
and set in a full bed of mortar. Any manhole cover, which rocks in its frame
upon installation, will not be accepted.

7.

For manholes located in pavement, the frame and cover shall be US Foundry
Drawing @225-AS-ORS or approved equal and shall meet finish grade and
shall consist of castings with a duty rating sufficient to safely withstand the
pavement design loads.

8.

For manholes located other than in the paved roadway, frame and cover
shall be as specified above and meet the finish grade or shall have an
elevation that prevents infiltration through the cover. Any manhole found to
be subject to such infiltration shall be raised.

9.

Flow through the manholes shall be continuous. Invert channels shall be
constructed smooth and semicircular in shape, conforming to the inside of
the adjacent sewer section.

Changes in direction of flow shall be made in a smooth curve, with as large a
radius as possible. Change in size and grade of channels shall be made
gradually and evenly.
10.

Invert channels shall be formed by one of the following methods:
a)

Formed directly into poured concrete manhole base.

b)

Built up with brick or mortar.

11.

Free drop in manholes from inlet invert to top of floor (bench) shall not
exceed two feet (2”). Standard drop manholes shall be constructed
wherever free drop exceeds two feet (2”).

12.

All manholes shall have a minimum of two (2) coats of epoxy paint (first coat
shall be coal tar epoxy), with at least one (1) coat applied in the field. No
virgin concrete shall be exposed. All manholes subject to excessive action
shall have two (2) coats of epoxy resin on the inside, prior to painting. All
seams, joints, and irregular shapes shall be cemented prior to the field coat
being applied. Invert channels and bench shall have the field coat.

13.

Minimum diameter of manholes shall be four feet (4”).

14.

Maximum distance between manholes shall be 400 feet.

Fiberglass Manholes:
GENERAL:
Fiberglass reinforced polyester manhole shall be manufactured from commercial grade polyester resin or other
suitable polyester or vinyl ester resins, with fiberglass reinforcements. Manholes shall be a one-piece unit
manufactured to meet or exceed all specifications of A.S.T.M. D-3753 latest edition.
A.

Manway Reducer:

Manway reducers will be concentric with respect to the larger portion of the manhole diameters through 60 inches.
Larger manholes may have concentric or eccentric Manway reducer openings.
B.

Cover and Ring Support

The manhole shall provide an area from which a grade ring or brick can be installed to accept a typical metal ring and
cover with the strength to support a traffic load without damage to the manhole.
C.

Certification:

1.
As a basis of acceptance, the manufacturer shall provide an independent certification which consists of a copy
of the manufacturer’s test report and accompanied by a copy of the test results that the manhole has been sampled,
tested, and inspected in accordance with the provisions of this specification and meets all requirements.
D.

Backfill Procedure:

1.
Backfill shall be placed in layers of not more than 12 loose measure inches and mechanically tamped to 98%
Standard Proctor Density, unless otherwise approved by Engineer. Flooding will not be permitted. Backfill shall be
placed in such a manner as to prevent any wedging action against the fiberglass manhole structure.

Fiberglass Manhole Liner:
GENERAL:
Fiberglass reinforced polyester manhole liner shall be manufactured from commercial grade polyester resin or vinyl
resins, with fiberglass reinforcements. The resin system shall be suitable for atmospheres containing hydrogen
sulphide and dilute sulfuric acid as well as other gases associated with the wastewater collection systems. The
manhole liner shall be a one-piece unit manufactured to meet or exceed all specifications of A.S.T.M. D-3753 latest
edition.
A.

Cover and Ring Support:

1.
The manhole liner shall provide an area for which grade rings or brick can be installed to accept a typical metal
ring and cover and have the strength to support a traffic load without damage to the manhole liner.
B.

Certification

1.
As a basis of acceptance, the manufacturer shall provide an independent certification which consist of a copy of
the manufacturer’s test report and accompanied by a copy of the test results stating that the manufacturer’s fiberglass
manhole has been sampled, tested, and inspected in accordance with the provisions of this specification and meets
all requirements.
C.

Backfill Material:

1.
Unless shown otherwise on drawings and approved by the Engineer, concrete grout shall be used for backfill
between the old manhole and the new fiberglass manhole liner. The backfill around the excavated reducer section
shall be stabilized sand or crushed stone. The material chosen shall be free of large lumps or clods, which will not
readily break down under compaction. This material will be subject to approval by Engineer.
SERVICE CONNECTIONS;
The contractor shall construct new sewer service lines in accordance with the details shown on the drawings.
Pipeline constructions shall conform to the requirements of Construction in these Specifications.
A.

Service Lines and Wye Brances:

1.

The Contractor shall install commercially manufactured wye
branches appropriate and compatible to the materials used in the
street sewer (lateral or trunk lines). Where the house service
piping is of a different material than the street sewer, the fittings
and transition pieces shall be specially designed for the
connections of the different materials and shall meet with the
approval of the City of Rockledge Wastewater Treatment
department. The type and locations of sewer service connecting
lines may be tentatively shown on the drawings.

2.

The Contractor shall serve two (2) properties whenever possible
with a six-inch (6”) lateral and a six-inch by four-inch (6” x 4”)
double wye. All laterals shall be brought to the property line.
When there are sidewalks, the sanitary sewer wyes shall be
extended past the sidewalk on the property owner’s side. All
laterals shall be a minimum of three feet (3”) and a maximum of
four feet (4’) in depth, determined from the crown of the proposed
finished road elevation, and no more than 50 feet from the trunk
line.

3.

All service lines shall be stubbed out of the wye with 4” SDR-3034
PVC and brought two feet (2’) or greater above the crown of the
road, with glued permanent caps. The purpose of the stub-out is to
facilitate the location of the service wye by the plumber.
Connection to the City’s sewer service lateral is to be made at the
h” x 4” wye, NOT the stub-out 90 turns are not acceptable.

4.

Where wye branch service connections or plugged wyes cannot be
used due to the depth, the Contractor shall furnish all materials and
construct risers or chimneys as shown on the drawings. When
connecting pipe cannot be adequately supported on undistributed
earth, it shall be supported on a concrete cradle.

5.

The Engineer shall provide three (3) SEALED copies of ASBUILTS to the City of Rockledge Wastewater Treatment
department prior to receiving final inspection which shall include 3
sealed copies of the final plat.

6.

The Engineer shall maintain an as-build of the actual sewer service
locations and record these service lines and wyes on the final asbuilts to be submitted. The as-builts shall include the location of
the wye branch and the end of the sewer service, referenced to the
next downstream manhole of each run, and the offset of the end of
the service, referenced from the centerline of the main sewage
pipe, as well as the depth at the end of the service. The end of the
service pipe shall be marked with a metallic tape reflector fastened
to the end of the pipe.

7.

Surveyed front lot corners (staked) by a registered Surveyor shall
be accomplished prior to final inspection.

Water Main and Storm Drain Crossings:
A.

Water Mains:

1.
In all cases where sewer mains cross water mains with a minimum of less than 18 inches of clear distance
between the top of the sewer and the bottom of the water main, the sewer shall be ductile iron pipe for a distance of
ten feet (10’) on either side of the point of crossing.
B.

Storm Drains:

1.
In all cases where sewer mains cross storm drains with a minimum of less than 18 inches of clear distance
between the top of the sewer and the bottom of the storm drain, the sewer shall be either ductile iron pipe of
concrete-encased PVC pipe for a distance of ten feet (10’) on either side of the point of crossing.
Field Testing of Sewers:
A.

Closed Circuit Television Inspection:

1.

All sewer main lines and Lateral services shall be inspected between
manholes by a closed-circuit television camera especially designed for and
adapted to this purpose. The Contractor shall employ a reputable testing
agency for this inspection, which shall be subject to the City’s approval.
The City will provide a representative to be present to view the screen
when the inspection is in progress during normal working hours. The
Contractor shall provide suitable methods of measuring and locating defects
found in the lines and shall enter such data in a log.

2.

Lateral service lines will be inspected by closed-circuit television camera
after other utilities have been installed; gas, power, cable, and phone.

3.

Lines found defective shall be corrected as directed by the City and the
repaired lines shall be reinspected with the television camera until found
acceptable.

4.

Television inspection shall be required upon completion of the sewer and
prior to the capping of the road.

5.

A copy of the television inspection tapes shall be provided to the City.

6.

“0” infiltration from any line or manhole shall be the norm.

7.

Pressure or vacuum test may be required at the discretion of the City.

Backfill:
Backfilling of utility trenches will not be allowed until the work has been approved by the City, pressure-tested if
required, and the City indicates that backfilling may proceed. Any work, which is covered or concealed without the
knowledge and consent of the City, shall be uncovered or exposed for inspection at no cost to the City. Partial
backfill may be made to restrain the pipe during pressure testing.
A.

1.

Backfill Material:

Materials shall be non-cohesive, non-plastic material, free from all debris,
lumps and clods. Backfill material placed within one foot (1’) of piping and
appurtenances shall not contain any stones or rocks larger than one inch
(1”) in diameter, for PVC pipe, or 2 inches (2”) in diameter, for all other pipe.

No stones or rocks larger than six inches (6”) in diameter will be permitted in
any backfill.
2.

Selected backfill material containing no stones or rocks larger than two
inches (2”) shall be placed in twelve-inch (12”) layers and thoroughly tamped
to a depth of 24 inches over the top of the pipe. Particular attention and care
shall be exercised in obtaining thorough support for the branch of all service
connection fittings. Care shall be taken to preserve the alignment and
gradient of the installed pipe.

3.

After the backfill has been placed to a level of 24 inches over the pipe, the
remainder of the backfill shall be placed in layers, not to exceed twenty-four
inches (24”), and compacted with mechanical vibrators or other suitable
equipment to obtain a density of the backfilled material of not less than 98%
of its maximum density using the T-180 method.

4.

After selected backfill has been placed to a depth of 24 inches over the
sewer pipe, backfilling shall proceed to a depth of 48 inches over the pipe by
placing the backfill material in twenty-four inches (24”) layers and thoroughly
compacting it with mechanical vibrators. Backfill in this portion of the work
shall be compacted to 98% of maximum density of the material using the T180 method.

5.

After the backfill has been placed to a level of 48 inches over the sewer pipe,
the remainder of the backfill shall be placed in layers, not to exceed twentyfour inches (24”), and compacted with mechanical vibrators or other suitable
equipment to obtain a density of the backfilled material of not less than 98%
of its maximum density using the T-180 method.

6.

Laboratory and field density test shall be performed by a reputable
independent engineering firm on site to secure density test conducted at
depts. Of every forty-eight inches (48”), and at distance of every one
hundred feet (100’) and twice at each manhole directly opposite of each
other and within four feet (4’) of the manhole. And at road grade prior to
subgrade, and at all other locations requested by the City.

7.

Trench backfill which does not comply with the specified densities, as
indicated by such test, shall be reworked and recompacted, until the
required compaction is secured, at no expense to the City.

Jack and Bores:
A.

Encasement Materials:

All casings shall conform to the applicable ASTMS and the following
additional requirements.
1.

Must be chemically compatible with any material it is to transport or
otherwise contact.

2.

All encasement pipes shall be new and of round, smooth wall, leak proof
construction.

3.

The use of casings with wrapped protective coverings will not be allowed.

B.

Joints and Couplings

1.

Steel Pipes

a)

Couplings shall be tight, tack welded, and sufficiently rigid to prevent
misalignment during driving or pushing operation.

b)

Welded Joints shall be made in a neat workman like manner by a
certified welder and shall be air tight and continuous over the entire
circumference of the pipe.

2.

Plastic Pipes

a)
Couplings shall meet or exceed all applicable ASTM strength and composition standards for the particular pipe
being used.

C.

Drilling Fluids

1.
If drilling fluids are used to lubricate the auger and facilitate the removal of cuttings, they shall consist of
biodegradable material. All water, drilling fluids, and loose cuttings shall be contained and removed for proper
disposal.
D.

Casing Spacers

1.

Casing spacers shall be projection type totally non-metallic spacers
constructed of the preformed sections of high-density polyethylene.

2.

Casing spacers shall be used to install the carrier pipe inside the encasement
pipe. Casing spacers shall fasten tightly onto carrier pipe so when the carrier
pipe is being installed the spacers will not move along the pipeline.

3.

Casing spacers shall be spaced at a maximum of 10’ and a maximum of 2’
from the bells. Double spacers shall be installed at each end of the casing.

4.

Casing ends shall be sealed with wrap around end seals made of rubber and
stainless steel bands.

Directional Boring

A.

1.

General

The method of guidance utilized in locating and steering the pilot
string from entry to exit shall be state of the art equipment. Readings

shall be recorded after the advancement of each successive drill
pipe and the readings plotted. A copy of recordings shall be
submitted to City of Rockledge Wastewater Treatment/Reclamation
Facility.
2.

The minimum clearance of 2’ between existing utilities shall be
maintained.

3.

Lateral position at exit shall be no further than 3’ left or right of
planned centerline.

4.

Horizontal positioning shall be no further that 3’ short of proposed
exit location.

5.

Entrance and exit shall have a minimum distance of 4’ from the edge
of pavement.

B.

Drilling Slurry

1.

The open borehole may be stabilized by means of bentonite drilling
slurry being pumped through the inside diameter of the drill pipe and
through the openings of the reamer. The slurry will also serve as an
agent to carry out the loose cuttings to the surface through the
annulus of the borehole. These cuttings and slurry are to be
contained at the exit hole and entry side of directional bore in pits or
holding tanks and then disposed of properly.

2.

A complete list of drilling fluids and mixtures to be used in the
directional operation shall be submitted to the City of Rockledge
Wastewater Treatment/Reclamation Facility with their respective
MSDS sheets.

C.

1.

Testing

Hydrostatic test will be made of Polyethylene pipe prior to
installation in the borehole. Testing procedures are found in the
City of Rockledge Technical Force Main Specifications for sewer
force mains and in the City of Rockledge Technical Reuse
Specifications.

End of Specifications
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