3.03 MISCELLANEOUS RESTORATION

A.

Sidewalks or driveways cut or damaged by construction shall be restored in full sections or
blocks to a minimum thickness of four inches. Concrete curb or curb and gutter shall be
restored to the existing height and cross section in full sections or lengths between joints.
RCP pipe shall be repaired or installed in accordance with manufacturer’s specifications.
Grassed yards, shoulders and parkways shall be restored to match the existing sections with
grass sod of a type matching the existing grass.

3.04 SPECIAL REQUIREMENTS

A

The restoration of all surfaces, as described herein, disturbed by the installation of pipelines
shall be completed as soon as is reasonable and practical. The complete and final restoration
of both paved and shell stabilized roads within a reasonable time frame is of paramount
importance. To this end, the Contractor shall, as part of his work schedule, complete the
restoration of any area of road within five weeks after removing the original surface.
Successful leak testing shall be performed prior to restoring any area of road. All restoration
and replacement or repairs are the responsibility of the Contractor.

3.05 CLEANUP

A.

After all repair and restoration or paving has been completed, all excess asphalt, dirt and other
debris shall be removed from the roadways. All existing storm sewers and inlets shall be
checked and cleaned of any construction debris.

3.06 MAINTENANCE OR REPAIR

A.

All wearing surfaces shall be maintained by the Contractor in good order suitable for traffic
prior to completion and acceptance of the work.

END OF SECTION
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SECTION 02590 RIGHT-OF-ENTRY WATER SERVICES -
CONSTRUCTION ON PRIVATE PROPERTY

GENERAL
SCOPE OF WORK

Where shown on the drawings and when authorized by the Owner, the Contractor shall furnish
all labor, materials and equipment necessary to construct water services lines on private
property from the County meter to a connection point with the customer’s water system.
These locations are designated as Right-of-Entry (ROE) water service sites.

The Contractor shall not commence work on ROE service line improvements until the right-of-
entry approval is obtained by the Manatee County Property Management Division and a copy
of the right-of-entry approval is provided to the Contractor.

The work shall include furnishing and installing a pipe, fittings, valves and appurtenances
necessary to convey water from the customers water meter at the property line to the house
service connection, including all restoration of laws, drives, walkways, planting beds, customer
private property and other activities necessary to restore the site to a condition equal to or
better than that which existed prior to construction. Three types of ROE construction are
identified in this specification.

The contractor shall establish a work plan to install the new water service lines which results in
minimal impact to customer private property features.

QUALITY ASSURANCE

All work on customer service lines conducted on private property shall be performed by a
plumber licensed in Manatee County and experienced in furnishing and installing potable
water plumbing systems.

The Contractor shall obtain appropriate building permits from Manatee County required to
perform work on all customer service lines.

Upon completion of ROE water service construction on private property, the Contractor shall
obtain a building department inspection and approval to place the system into operation.

PRODUCTS
MATERIALS
Pipe, fittings valves and appurtenances: All pipe, fittings and appurtenances shall be furnished
and installed to meet the requirements of this project and the requirements of the Florida

Building Code (plumbing).

If required by specific ROE site conditions, the backflow preventer and thermal expansion tank
shall be in accordance with Manatee County 2009 Utility Standards, latest edition.

EXECUTION
PLANNING AND COORDINATION

The Contractor shall coordinate with each property owner to establish a reasonable plan and
location for installation of each new ROE customer water service line.
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The Contractor shall schedule the installation of the new ROE water service lines to
coordinate with the installation of the new County water line, water service and water meter as
a part of this project. The Contactor shall carefully schedule to work of sub-contractor licensed
plumbers to insure that customer water service is not interrupted for longer than the period
stipulated in the specifications.

The Contractor shall perform exploratory work and have all materials in-hand at the
commencement of construction to reduce the risk of delays in completion of the work
associated with lack of materials

The Contractor shall schedule the inspection of the work by Manatee County Building officials
as necessary to allow for timely use of the new customer service.

NEW CUSTOMER ROE WATER SERVICE LINE CONSTRUCTION

The Contractor shall install new ROE 1 inch diameter buried water service lines at a location
on the customers property that is agreed to by the property owner, minimizes impact to
existing site features and property owner private property and which most directly connects
the new water meter location with the connection point for the customers water service.

The new ROE water service connection on private property shall include new customer
service line from the new meter location to the agreed upon point of connection with the
customer house water service line; piping, fittings, valves and appurtenances; excavation and
backfill as required; restoration of customer grass, shrubs, drives, walkways and other
customer properties damaged by construction and related work required to result in a new
customer service line system that meets code requirements.

The drawings depict the property locations where new ROE customer service construction is
to take place. There are three basic categories of ROE water service construction which are
described below. Payment for each type of Right-of-Entry water service connection shall be
as stipulated in the measurement and payment section.

1. Type | ROE Service Connection - Short Service Line Extension: This work will
generally include extension of a new customer service line from the new meter
location in the right-of-way to the old meter location and connection to the existing
customer service line requiring the construction of up to 30 If of new customer service
piping, complete.

2. Type Il ROE Service Connection - Long Service Line Extension: This work will
generally include extension of a new customer service line from the new meter
location in the right-of-way to the old meter location and connection to the existing
customer service line requiring the construction of up to 70 If of new customer service
piping, complete.

3. Type Il ROE Service Connection - Complex: This work will generally include
extension of a new customer water service line from the new meter location in the
right-of-way to a connection at the customer water service entrance to the structure in
question and will include a backflow preventer, thermal expansion tank (located as
approved by the owner), and the installation of vacuum breakers on all outside hose
bib connections. Service line piping construction will likely exceed 70 linear feet and
connections to existing water service entrance may be located on the back yard side
of the structure in question.
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3.03 RESTORATION

A. Any existing paving, sidewalk, landscape or private property facilities damaged during
construction by the Contractor shall be restored or replaced as directed by the Engineer.

END OF SECTION
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SECTION 02601 MODIFICATIONS TO EXISTING STRUCTURES,
PIPING AND EQUIPMENT

GENERAL
DESCRIPTION OF WORK

Modification or conversion of existing structures as required by the construction drawings.
Existing piping and equipment removal, dismantling and disposal, as required.

PRODUCTS
PRODUCTS
Epoxy mortar shall be fiberglass fiber mixed with an epoxy filler.

Nonshrink grout shall be a sand-cement, non-metallic formulation, having a 28-day
strength of 4,000 psi and 0.0 percent shrinkage per ASTM C-1090.

Manhole liners to be installed in existing manholes and wet wells shall be spray-applied,
monolithic, reinforced urethane resin. Urethane resin-based manhole liner material shall be
resistant to hydrogen sulfide gas, and other common contents found in a sanitary sewer
environment.

Approved manhole liner products are SprayWall, Raven 405, Green Monster, and
Sauereisen.

EXECUTION
GENERAL MODIFICATION WORK

Cut, repair, reuse, excavate, demolish, or otherwise remove parts of the existing structures
or appurtenances, as indicated on the construction drawings, or as necessary to complete
the work as required. Dispose of surplus materials resulting from the above work in an
approved manner. The work shall include all necessary cutting and bending of reinforcing
steel, structural steel, or miscellaneous metal work found embedded in the existing
structures.

Dismantle and remove all existing equipment, piping, and other appurtenances required for
the completion of the work. Where called for or required, cut existing pipelines for the
purpose of making connections thereto.

Anchor bolts for equipment and structural steel to be removed shall be cut off one inch
below the concrete surface. Surfaces shall then be refinished using non-shrink grout or
epoxy mortar or as indicated on the construction drawings. Repairs to the interior surfaces
of existing concrete structures in sanitary sewers shall be made with epoxy mortar. Repairs
to be made on other existing concrete surfaces using non-shrink grout shall be made using
a bonding agent such as Acrylbond by Concrete Producers Solutions or an equal
approved by the County. Remove all dirt, curing compounds, sealers, paint, rust, or other
foreign material, and etch with muriatic acid solution. Flush with clean water and while still
damp, apply a coating of the bonding agent. Place the new grout patch onto the treated
area immediately.

At the time that a new connection is made to an existing pipeline, additional new piping,
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extending to and including a new valve, shall be installed. Pipe restraint devices, if
required, shall also be installed as required. At the time when a new potable or reclaimed
water service is installed, a pipe locator tracer wire shall be installed and connected to the
tracer wire at the main.

E. No existing structure, equipment, or appurtenance shall be shifted, cut, removed, or
otherwise altered except with the express approval of and only to the extent approved by
the County. All existing valve boxes, fire hydrants, air release valve cabinets, and
manholes shall be relocated to meet the new finished grade elevations after construction.

F. When removing materials or portions of existing utility pipelines or structures or when
making openings in walls and partitions, take all precautions and use all necessary barriers
and other protective devices so as not to damage the structures beyond the limits
necessary for the new work, and not to damage the structures or contents by falling or
flying debris. Unless otherwise approved by the County, saw-cutting, rotary core-boring, or
line drilling will be required in removing material from existing concrete structures or pipes.

G. Materials and equipment removed in the course of making alterations and additions shall
remain the property of the County, except that items not salvageable, as determined by the
County, shall be disposed of off the work site.

H. All alterations to existing utility pipes and structures shall be done at such time and in such
a manner as to comply with the approved time schedule. Before any part of the work is
started, all tools, equipment, and materials shall be assembled and made ready so that the
work can be completed without delays.

. All cutting of existing concrete or other material to provide suitable bonding to new work
shall be done in a manner to meet the requirements of the respective section of these
Standards covering the new work. When not covered, the work shall be carried on in the
manner and to the extent directed by the County or per the construction drawings.

J. Surfaces of seals visible in the completed work shall be made to match as nearly as
possible the adjacent surfaces.

K. Non-shrink cementitious grout shall be used for setting wall castings, sleeves, leveling
pump bases, and doweling anchors into existing concrete and elsewhere as shown on the
construction drawings. The surface to which grout is to be applied shall be wetted to
facilitate good bonding.

L. Where necessary or required for the purpose of making connections; cut existing pipelines
in @ manner to provide an approved joint. Where required, use flanges, couplings, or
adapters, all as required.

M. Provide flumes, hoses, piping, pumps and well points, and other related items to divert or
provide suitable plugs, bulkheads, or other means to hold back the flow of water or other
liquids, all as required in the performance of the work.

N. Care shall be taken not to damage any part of existing buildings or foundations or outside
structures.
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3.03

Prior to entering confined spaces in sanitary sewer structures, conduct an evaluation of the
atmosphere within, in accordance with local, state, and federal regulations. Provide
ventilation equipment and other equipment as required to assure safe working conditions.

CONNECTING TO EXISTING PIPING AND EQUIPMENT

Verify exact location, material, alignment, joint, etc. of existing piping and equipment prior
to making the connections called out in the construction drawings. The verifications shall
be performed with adequate time to correct any potential alignment or other problems prior
to the actual time of connection. The County Inspector must be present for all tie-ins for a
visual inspection.

REMOVAL AND ABANDONMENT OF ASBESTOS CEMENT PIPE AND
APPURTENANCES

All work associated with the removal or abandonment of existing asbestos cement pipe
and appurtenances shall be performed by a licensed asbestos removal Contractor
registered in the State of Florida.

The asbestos Contractor shall contact the appropriate regulatory agencies prior to removal
or abandonment of any asbestos material and shall obtain all required permits and
licenses and issue all required notices. The cost for all fees associated with permits,
licenses and notices to the governing regulatory agencies, shall be borne by the asbestos
Contractor.

All work associated with removal or abandonment of asbestos cement pipe and
appurtenances shall be performed in accordance with the standards listed below and all
other applicable local, State, or Federal standards.

Florida Administrative Code, Chapter 62-257, ASBESTOS PROGRAM.

Title 40 CFR, Part 61, Subpart M, NATIONAL EMISSION STANDARD FOR
ASBESTOS.

Occupational Safety and Health Act, Title 29 CFR.

Title 40 CFR, Part 763, ASBESTOS.

Florida Statute Title XXXIl, Chapter 469, ASBESTOS ABATEMENT.

gk b=

All asbestos cement pipe sections indicated on the construction drawings to be removed,
and all related valves, fittings and appurtenances shall be removed in their entirety and
disposed of by the asbestos Contractor in accordance with this Section. After removal of
the pipelines, all excavations shall be backfilled in accordance with the applicable
provisions of the Trenching and Excavation Section of these Standards. The cost of
disposing of the removed materials shall be borne by the asbestos Contractor.

The cutting of existing asbestos-cement (A/C, a.k.a. "Transite") pipe shall be by hand tools
only. No powered machine cutting is allowed. Removal of all fragments of pipe shall be
double bagged prior to shipment. Longer sections of pipe removed may be shipped without
double bagging. An asbestos manifest form must accompany each shipment of such pipe
or pipe material waste to the Manatee County Lena Road Landfill. Prior to each shipment,
a minimum of 24 hours notice to the Landfill field office (telephone 941 748 5543) is
required.
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3.04

3.05

3.06

IN-PLACE GROUTING OF EXISTING PIPE

Where water and wastewater utility pipes are to be abandoned in place, they shall be filled
with a non-shrinking sand-cement grout. When such pipes are made of asbestos-cement
materials, the abandonment activities shall be performed by a licensed asbestos
Contractor. It is completely the Contractor’s responsibility to obtain all regulatory
clearances and provide documentation in cases where they have determined that an
asbestos-cement pipe abandonment activity by in-place grouting does not require a
licensed asbestos Contractor.

The ends of the pipe sections to be grout-filled shall be capped or plugged with suitable
pipe fittings. The grout material shall be of suitable properties and the pumping pressure
shall be such that the pipe sections are filled completely with grout.

The County shall be given timely notice so that the County’s representative may be
present to monitor all pipe grouting operations. Provide standpipes and/or additional
means of visual inspection as required to determine if adequate grout material has filled
the entire pipe sections.

SPRAY-APPLIED MANHOLE LINERS

Use a high-pressure water spray to remove all foreign material from the walls and bench of
the manhole. Loose or protruding masonry materials shall be removed using a hammer
and chisel. Fill any voids, holes or cracks with epoxy mortar to form a uniform surface.
Place covers over all pipe openings to prevent extraneous material from entering the
pipes. Block or divert sewer flow from entering the manhole. Any infiltration leaks shall be
stopped by using such methods as approved by the County.

The liner material shall be sprayed onto the invert, bench and wall areas. The sprayed-on
material shall be applied such that the entire manhole is lined with a structurally enhanced
monolithic liner. The thickness of the wall liner material shall be such that it will withstand
the hydraulic load generated by the surrounding groundwater table, using a factor of safety
of two, and using the assumption that the groundwater table is at the level of the top of the
structure. The invert and bench liner material shall be the same thickness as that required
for the base of the wall.

Special care shall be used to provide a smooth transition between the intersecting
pipelines and the manhole inverts such that flow is not impaired. Remove concrete
material from the existing manhole base channel in depth to the required thickness of the
new liner material.

No active sewer flow shall be allowed in the newly lined manhole, nor shall any vacuum
tests be performed, until the liner material has had adequate time to cure, as
recommended by the liner material manufacturer.

CONNECTION TO EXISTING MANHOLES

Where required or as indicated on the construction drawings, make connection of new
pipelines to existing manhole structures. If pipe stub-outs of the correct size and position
are not available, make connections by removing a portion of the manhole wall by
mechanical rotary core boring. The connection between pipe and concrete manhole shall
be complete with resilient seals meeting the requirements of ASTM C 923.
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A new channel shall be formed in the manhole base by removing and reforming or by
providing new concrete to convey the new flow into the existing channel in accordance
with the standard requirements for new sewer manhole structures. Flow direction shall not
change by more than 90 degrees within the manhole base.

Repair internal coating of existing manholes cored during tie-in of new sewers by applying
approved coating material as listed above in accordance with the manufacturer’s
recommendations. If existing manhole has an internal coating other than that listed above
(e.g. epoxy coating), sandblast the interior of the existing manhole and apply an approved
coating in accordance with the manufacturer’'s recommendations.

WARRANTY FOR MANHOLE AND WETWELL LINERS

Install the coating systems per manufacturer’'s recommendation and completely protect the
structure from corrosion. The liner or coating systems must extend and seal onto manhole
ring, seal onto and around pipe openings, and any other protrusions, completely cover the
bench and flow invert. Provide a 5-year unlimited warranty on all workmanship and
products. The work includes the surface preparation and application of the coating or liner
system, and shall protect the structure for at least 5 years from all leaks and from failure
due to corrosion from exposure to corrosive gases such as hydrogen sulfide.

END OF SECTION
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SECTION 02602 TRENCHING AND EXCAVATION
GENERAL
DESCRIPTION OF WORK

Excavate for utility pipelines, valves and fittings, manholes, utility vaults and pump stations.
Dewater underground soils to elevations as required to allow the installation of pipe lines,
beddings, foundations and structures. Store excavated soil materials that are suitable for
use as backfill. Dispose of excavated soil materials that are either unsuitable for use as
backfill or will not be required for fill on the project site. Import suitable soil materials or
granular rock materials as required to provide suitable backfill, bedding or foundation
materials. Place and compact bedding and foundation materials and install utility
structures. Place and compact backfill materials to finished grades. Provide other materials
and labor as required to complete the utility work as indicated on the construction
drawings.

PRODUCTS (NOT USED)
EXECUTION
CLEARING AND GRUBBING

Clear and grub the areas within rights-of-way and utility easements where utility structures
will be installed. Completely remove and dispose of all buildings, foundations, materials,
rubbish, debris, trees, brush, stumps, roots, or any other obstructions on or buried near the
surface of the ground. Remove roots and other obstructions to a depth of at least 12
inches below the surface.

DEWATERING

The construction of pipelines, structures, foundations, beddings, and the placement of
backfill materials shall be in dry or dewatered subsurface soil conditions. Where the
existing groundwater piezometric elevation is higher than 18 inches below the bottom of
the proposed excavation, use well points, wells, pumps and other approved methods to
lower the groundwater level to 18 inches below the elevation of the proposed excavation
bottom. Excavation for pipelines and structures shall not proceed unless or until the
existing groundwater levels have been lowered to at least 18 inches below the intended
lowest elevation of the digging operation.

Dewatering operations shall continue while the pit is open and while structure placement
and construction is taking place and while backfilling and compaction is accomplished. At
all times during the construction operations, the groundwater levels shall be maintained at
an elevation 18 inches below the lowest level where structures are being installed.

Divert surface water flows as necessary to prevent surface water from entering the open
excavations.

Discharged flows from dewatering operations shall be disposed of in a manner consistent
with US EPA, FDEP, and SWFWMD regulations.

PROTECTION OF EXISTING STRUCTURES
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3.04

3.05

C.

Where excavations are made and underground utility structures are constructed in close
proximity to existing structures, take all reasonable precautions and measures to prevent
damage to such structures. Existing building foundations and existing utility structures shall
be monitored during the construction operations and any movement of these structures
shall be reported to the County’s authorized representative. When any movement of
existing structures has been detected, immediately take any and all remedial measures
required to effect the protection and prevent damage to the structures.

Existing structure protection measures shall include, but shall not be limited to the
installation of sheet piling, or other shoring methods or materials as needed, maintenance
of the groundwater piezometric elevation, and control of the vibrations from construction
operations. Where existing utility pipelines or structures are situated vertically above a line
from the base of the excavation pit or trench along an angle of repose of the soil, or where
an existing utility crosses a trench transversely, take reasonable measures to protect and
support these structures during the construction operations.

EXCAVATION

Excavate trenches and pits for structures to the elevations indicated on the construction
drawings. Take special care to avoid over-excavating or disturbing the bottom of the trench
or pit, so that the soil at the bottom of the hole remains in a naturally compacted condition.
Excavate to widths sufficient to provide adequate working room to install the required
structures. Do not excavate the final layer of soil to the designed grade until just before
placing the bedding, foundation, pipe, structure, or masonry work required. Remove
boulders, rocks, logs or any unforeseen obstacles encountered.

In case the foundation soil found at the bottom of the trench or pit is soft, plastic or mucky,
or does not conform to the soils classification specified as suitable foundation material,
over-excavation to a greater depth will be required. Soils not meeting the classification
required for foundation material shall be removed to a depth at least four inches below the
bottom of the pipe, bedding or structure bottom elevation. Rock, boulders or other hard or
lumpy material shall be removed to a depth 12 inches below the bottom of the pipe,
bedding or structure bottom elevation. Remove muck, clay or other soft material to a depth
as needed to establish a firm foundation.

Where possible, the sides of trenches should be vertical up to at least the spring line of the
installed pipe.

Trench excavation shall be performed in accordance with Florida Statute Title XXXIII,
Chapter 553, Part I, Trench Safety Act.

BACKFILL MATERIALS

Bedding: Shall conform to FDOT Standard Specifications for Road and Bridge
Construction, Section 901 Coarse Aggregate, and shall be either coarse aggregate of Size
No. 57 or coarse sand of Size No. 9. Washed shell may be used as alternate bedding
material if it meets Size No. 57 specifications.

Structural Fill: Shall be either soil classification A-1, A-2 or A-3, per AASHTO M-145, and

- shall be free of organic matter, lumps of clay or marl, muck, compressible materials, and

rock exceeding 2.5 inches in diameter. Broken concrete, masonry, rubble or other similar
materials shall not be used as backfill.

Selected Common Fill: Shall have the same material classification and requirements as
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Structural Fill, as per Paragraph 2.06B above.

- Common Fill: Shall be either soil classification A-1, A-2, A-3, A-4, A-5 or A-6, per AASHTO

M-145, and shall be free of organic matter, lumps of clay or marl, muck, compressible
materials and rock exceeding 2.5 inches in diameter. Broken concrete, masonry, rubble or
other similar materials shall not be used as backfill.

Unsuitable Material: Soil classification A-7 and A-8, per AASHTO M-145, shall not be used
as backfill material.

BACKFILL

Backfill materials shall be placed on solid, firm, naturally compacted or compacted, dry or
dewatered in-place soil foundations.

Where over-excavation is required due to nonconforming soil classification or rocky,
unstable, or otherwise undesirable soil conditions, place Structural Fill or Selected
Common Fill in the over-excavated zone up to the base of the bedding material layer.
Compact the over-excavated zone to a density approximately the same as the natural
material into which the trench or pit was cut.

When backfilling in an over-excavated zone where moist or watery conditions exist, backfill
shall be coarse No. 9 sand or a mixture of No. 57 coarse aggregate with either No. 9
coarse sand, A-1, or A-3 material.

After compaction, backfill material in the over-excavation zone shall form a solid and firm
foundation on which to build up successive layers of backfill and structures.

Bedding materials shall be placed on solid, firm soil foundations and shall be compacted to
a density approximately the same as the natural material into which the trench or pit was
cut.

Concrete and masonry structures shall be backfilled using Structural Fill. Backfilling and
compaction shall be carried up evenly on all walls of an individual structure simultaneously.
The maximum allowable difference in backfill elevations shall be two feet. No backfilling
shall be allowed against concrete or masonry walls until the walls and their supporting
slabs have been in place at least seven days or until the specified 28-day strength has
been attained. Compaction of Structural Fill shall be 98 percent of the maximum dry
density of the material as determined by AASHTO T-180. The Structural Fill shall be either
dried or shall have water added so that the moisture content of the material is within a
range that will allow the required density to be achieved.

Trenching backfill for pipe installation shall be Selected Common Fill for the pipe bedding
zone. The pipe bedding envelope shall begin at the level four inches, six inches, or nine
inches, depending on pipe diameter, below the bottom of the pipe, and shall extend
vertically up to a level 12 inches above the top of the pipe. Where the in-place soil material
within the four inch, six inch, or nine inch pipe bedding zone beneath the bottom of the pipe
meets the soil classification for Selected Common Fill, undercutting of the trench below the
bottom of the pipe will not be required. In this case, loosen the soil in the bottom of the
trench immediately below the middle third of the pipe diameter, and place the pipe upon it.
Where the in-place soil material within the pipe bedding zone does not meet the soil
classification for Selected Common Fill, undercutting shall be required, and the bedding
zone shall be backfilled with Selected Common Fill. In this case, place the pipe bedding
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material and leave it in a moderately firm uncompacted condition under the middle third of
the pipe diameter, and compact the outer portions of the trench bottom to 98 percent of the
maximum dry density. Soils that were over-excavated due to rocky, soft or otherwise
unsuitable soil foundation conditions shall also be replaced with Selected Common Fill.
Compaction of Selected Common Fill shall be 98 percent of the maximum dry density as
determined by AASHTO T-180. Such backfill material shall have an optimized moisture
content that will allow the required density to be achieved.

Pipe sections for gravity flow systems shall be laid with spigots downstream and bells
upstream. Excavate for pipe bells before laying pipe. Lay pipe true to the lines and grades
indicated on the construction plans. Place backfill material on both sides of the pipe and
compact. Take special care to effect the filling and compaction of material in the haunch
areas under the sides of the pipe.

For pipes that are not installed under roadways or driveways, trenching backfill for pipe
installation shall be Common Fill above the pipe envelope zone, and shall be compacted to
98 percent of the maximum dry density of the material as determined by AASHTO T-180,
and shall have moisture content optimized to allow the required density. For pipes that are
installed under roadways or driveways, trenching backfill for pipe installation shall be
Selected Common Fill above the pipe envelope zone, and shall be compacted to 98
percent of the maximum dry density of the material as determined by AASHTO T-180, and
shall have moisture content optimized to allow the required density. Selected Common
Backfill shall be placed in layers not to exceed 6 inches. Common Backfill shall be placed
in layers not to exceed 12 inches.

Backfill compaction tests shall be performed every 500 feet in pipe line trenches and for
every fifth structure for utility structures. Test reports shall be presented to the County
Inspector.

GRADING AND CLEANING UP

Surplus and unsuitable soil materials not used on-site shall be removed and disposed of
off-site in a manner that is consistent with state and local regulations. In no case shall
surplus or unsuitable material be deposited on-site or on adjacent lands.

The surface of backfilled areas shall be graded smooth and true to the lines and grades
indicated on the construction plans. No soft spots or uncompacted areas shall be allowed
in the work.

Upon completion of the work, leave the work areas and all adjacent areas in a neat and
presentable condition, clear of all temporary structures, rubbish and surplus materials. Pile
any salvageable materials that have been removed in neat piles for pickup by County
crews, unless otherwise directed.

END OF SECTION
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SECTION 02603 DUCTILE IRON PIPE AND FITTINGS
GENERAL
DESCRIPTION OF WORK

Furnish all labor, materials, equipment and incidentals required to install ductile iron pipe,
restrained joint ductile iron pipe and cast iron or ductile iron fittings, complete, as indicated
on the construction drawings.

Provide and install complete, all fittings and appurtenances not noted specifically on the
construction Drawings as required to complete the utility system in accordance with these
Standards.

PRODUCTS
MATERIALS

Ductile iron pipe shall conform to AWWA C150 and AWWA C151. Pipe shall be Pressure
Class 350. All ductile iron pipe used in above ground applications shall be Special
Thickness Class 53. The pipe exterior coating shall be a standard 1 mil asphaltic coating
per AWWA C151. All ductile iron pipe shall be clearly marked on the outside pipe barrel to
readily identify it. All pipe materials used in potable water systems shall comply with NSF
Standard 61.

Unrestrained joint pipe shall be supplied in lengths not to exceed 21 feet and shall be
either the rubber-ring compression-type push-on joint or standard mechanical joint pipe as
manufactured by the American Cast Iron Pipe Company, U.S. Pipe and Foundry
Company, or an approved equal.

All fittings shall be pressure rated for 350 psi for sizes 4 to 24 inches and 250 psi for sizes
30 inches and larger and shall meet the requirements of AWWA C110 or AWWA C153.

Rubber gaskets shall conform to AWWA C111 for mechanical and push-on type joints and
shall be Ethylene Propylene Diene Monomer (EPDM) rubber for potable water and
reclaimed water pipelines. Standard gaskets shall be such as Fastite as manufactured by
American Cast Iron Pipe Company, or an approved equal. Acrylonitrile butadiene (NBR)
gaskets shall be used for potable water mains that are located in soil that is contaminated
with low molecular-weight petroleum products or non-chlorinated organic solvents or non-
aromatic organic solvents. Fluorocarbon (FKM) gaskets shall be used for potable water
mains that are located in soil that is contaminated with aromatic hydrocarbons or
chlorinated hydrocarbons. Fluorocarbon (FKM) gaskets shall be used for potable water
mains if the soil is contaminated with aromatic hydrocarbons or chlorinated hydrocarbons,
and is also contaminated with low molecular-weight petroleum products or organic
solvents.

Water Mains and Reclaimed Water Mains: All ductile iron pipe used in water and reclaimed
water systems shall have a standard thickness cement lining on the inside in accordance
with AWWA C104. All ductile iron or gray iron fittings used in water and reclaimed water
systems shall have standard thickness cement linings on the inside per AWWA C104 and
an asphaltic exterior coating or they shall have factory-applied fusion bonded epoxy
coatings both inside and outside in accordance with AWWA C550.
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PART 3
3.01

3.02

Sewer Mains: All ductile iron pipe and all ductile iron and cast iron fittings used in
wastewater sewer systems shall have a factory applied fusion bonded minimum dry film
thickness 40-mil Protecto 401 or 40-mil SP2000W Amine Cured Novalac ceramic epoxy
lining on the inside in accordance with the manufacturer's specifications. The interior lining
application is to be based on the manufacturer's recommendation for long-term exposure
to raw sewage. To ensure a holiday-free lining, documentation must be provided, prior to
shipment, showing each section of lined pipe has passed holiday testing at production per
ASTM G62 with a minimum 10,000 volt charge. The lining shall have a minimum ten year
warranty covering failure of the lining and bond failure between liner and pipe.

Ductile iron or cast iron pipe and fittings used in sewer systems shall have either an
asphaltic coating per AWWA C151 or a factory-applied fusion-bonded epoxy exterior
coating.

Thrust restraint devices shall be provided at all horizontal and vertical bends and fittings, in
casings under roads and railroads and at other locations as indicated on the construction
drawings. Thrust restraint devices shall be either concrete thrust blocks or restraining
glands as manufactured by Star Pipe Products, Stargrip 3000 and 3100, Allgrip 3600, or as
manufactured by EBAA Iron Sales, Megaflange, 2000 PV, or other approved equal
restraining gland products. Restrained joints, where used, shall be installed at bend and
fitting locations and at pipe joint locations both upstream and downstream from the bends
or fittings at distances as required by these Standards. Restrained joint pipe fittings shall
be designed and rated for the following pressures:

1. 350 psi for pipe sizes up to and including 24-inch diameter.
2. 250 psi for pipe sizes 30-inch diameter and above.

EXECUTION
DETECTION
Pipe shall have a 3-inch wide warning tape of the proper color placed directly above the

pipe 12 inches below finished grade or a 6-inch warning tape between 12 inches and 24
inches below finished grade.

Pipe shall have a No. 10 gauge solid, insulated wire of proper color installed along the pipe
alignment as detailed in these standards.

IDENTIFICATION
Each length of pipe and each fitting shall be marked with the name of the manufacturer,

size and class, lining type, and shall be clearly identified as ductile iron pipe. All gaskets
shall be marked with the name of the manufacturer, size and proper insertion direction.
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Pipe shall be polyethylene-wrapped blue for water mains, purple (Pantone 522 C) for
reclaimed water mains and green for sewer mains, per AWWA C105. Pipe may not be
entirely polyethylene wrapped if soil testing, which is performed by the Engineer of Record
or the Contractor in accordance with AWWA C105, indicates that the soil at the site is not
corrosive. If soil testing indicates that the soil at the site is not corrosive, polyethylene may
be spiral wrapped with a six-inch minimum spacing or the ductile iron pipe (DIP) may be
painted with a minimum 1-inch wide color coded stripe on the top and both sides of the
DIP.

END OF SECTION
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SECTION 02604 POLYETHYLENE (HDPE) PIPE AND FITTINGS 4-INCH DIAMETER

PART 1

1.01

PART 2
2.01

PART 3
3.01

3.02

AND LARGER
GENERAL

DESCRIPTION OF WORK

Furnish all labor, materials, equipment and incidentals required to install high density
polyethylene (HDPE) pressure pipe, fittings and appurtenances as indicated on the
construction drawings.

Provide and install complete all fittings and appurtenances not noted specifically on the
construction plans as required, to complete the utility system in accordance with these
Standards.

PRODUCTS
MATERIALS

Polyethylene pipe, 4-inch diameter and larger, shall be high-density PE 3408 polyethylene
resin per ASTM D3350, Cell Classification 345464C, Class 160, DR 11, CPChem
DriscoPlex 4000, 4300 or 4500 or an approved equal, meeting the requirements of AWWA
C906. All pipe materials used in potable water systems shall comply with NSF

Standard 61.

Outside diameters of water, reclaimed water and pressure sewer HDPE pipes shall be
ductile iron size (DIPS).

Where PE pipe is joined to PE pipe, it shall be by thermal butt fusion. Thermal fusion shall
be accomplished in accordance with the written instructions of the pipe manufacturer and
fusion equipment supplier. The installer of the thermal butt fused PE pipe shall have
received training in heat fusion pipe joining methods and shall have had experience in
performing this type of work.

Flanged joints, mechanical joints and molded fittings shall be in accordance with AWWA
C906.

EXECUTION

DETECTION

Direct buried HDPE pipe shall have 3-inch warning tape of the proper color placed directly
above the pipe and 12 inches below finished grade or 6-inch warning tape between 12
inches and 24 inches below finished grade.

Direct buried or horizontal directional drilled HDPE pipe shall also have a No. 10 gauge
solid, insulated wire of proper color installed along the pipe alignment as detailed in these
Standards.

IDENTIFICATION
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A. Pipe shall bear identification markings in accordance with AWWA C906.

B. Pipe shall be color coded blue for water, purple (Pantone purple 522 C) for reclaimed
water or green for pressure sewer using a solid pipe color or embedded colored stripes.
Where stripes are used, there shall be a minimum of three stripes equally spaced.

END OF SECTION
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SECTION 02605 POLYETHYLENE (HDPE) PIPE AND FITTINGS 4-INCH DIAMETER

PART 1
1.01

PART 2
2.01

PART 3
3.01

AND LARGER
GENERAL
DESCRIPTION OF WORK

Furnish all labor, materials, equipment and incidentals required to install high density
polyethylene (HDPE) pressure pipe or tublng, fittings and appurtenances as indicated on
the construction drawings.

Provide and install complete all fittings and appurtenances not noted specifically on the
construction plans as required to complete the utility system in accordance with these
Standards.

PRODUCTS
MATERIALS

Polyethylene tubing 2 inches in diameter and smaller for potable water and reclaimed
water shall be high-density PE 3408 polyethylene resin per ASTM D2737, Pressure Class
200, Copper Tube Size (CTS), SDR 9, CPChem DriscoPlex 5100 Ultra-Line, Endot
Endopure or Charter Plastics Reclaimed Water Tubing, Charter Blue Ice, Vanguard
Bruiser or an approved equal, meeting the requirements of AWWA C901. Butt fusion or
CTS brass connections shall be used. All pipe materials used in potable water systems
shall comply with NSF Standard 61.

Polyethylene pipe 3 inches in diameter (for potable water and reclaimed water), and 3
inches in diameter and smaller (for wastewater force mains) shall be high-density PE 3408
polyethylene, per ASTM D 2737, Pressure Class 160, iron pipe size (IPS) outside
diameter, DR 11, CPChem DriscoPlex 4100 or an approved equal, meeting the
requirements of ASTM D 3035 and AWWA C901.

Where PE pipe is joined to PE pipe, it shall be by thermal butt fusion. Thermal fusion shall
be accomplished in accordance with the written instructions of the pipe manufacturer and
fusion equipment supplier. The installer of the thermal butt fused PE pipe shall have
received training in heat fusion pipe joining methods and shall have had experience in
performing this type of work.

Mechanical joints and fittings shall meet the requirements of: AWWA C901, ASTM D 3350
and ASTM D 3140.

EXECUTION
DETECTION
Direct buried HDPE pipe shall have 3-inch warning tape of the proper color placed directly

above the pipe and 12 inches below finished grade, or 6-inch warning tape between 12
inches and 24 inches below finished grade.
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3.02

Direct buried or horizontally directional drilled HDPE pipe or tubing shall also have a
No. 10 gauge solid, insulated wire of proper color installed along the pipe alignment as
detailed in these Standards.

IDENTIFICATION
Pipe or tubing shall bear identification marking in accordance with AWWA C901.

Pipe or tubing shall be color coded blue for water, purple (Pantone purple 522C) for
reclaimed water or green for pressure sewer using a solid pipe color or a minimum of three
colored stripes equally spaced.

END OF SECTION
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PART 1
1.01

PART 2
2.01

SECTION 02606 POLYVINYL CHLORIDE (PVC) PRESSURE PIPE

GENERAL
DESCRIPTION OF WORK

Furnish all labor, materials, equipment and incidentals required to install the PVC piping,
iron fittings and other appurtenances complete and ready for use as indicated on the
construction drawings.

Provide and install complete all fittings and appurtenances not noted specifically on the
construction plans as required, to complete the utility system in accordance with these
Standards.

PRODUCTS
MATERIALS

Polyvinyl chloride (PVC) pressure pipe, 4 to 12 inches in diameter, shall be Class 235,

DR 18, meeting the requirements of AWWA C900 and shall have cast-iron pipe-equivalent
(CI) outside diameters (also known as ductile iron pipe size (DIPS) outside diameter). Each
length of pipe shall be hydrostatically tested to four times its pressure class of the pipe by
the manufacturer in accordance with AWWA C900.

Polyvinyl chloride (PVC) pressure pipe, 14 to 48 inches in diameter, shall be cast-iron-
pipe-equivalent (Cl) outside diameter and shall meet the requirements of AWWA C905.
Pipe used in water and reclaimed water service shall be DR 18 and Pressure Rated 235.
Pipe used in sewer force mains shall be DR 21 and Pressure Rated 200. Each length of
pipe shall be hydrostatically tested at twice its Pressure Rating in accordance with
AWWA C905. Pipe shall be furnished in standard lengths of approximately 20 feet.

Polyvinyl chloride (PVC) pressure pipe, 2 to 3 inches in diameter, shall be Pressure Rated
200, SDR 21, conforming to ASTM D 2241, and shall have Iron Pipe Size (IPS) outside
diameters. SDR 21 PVC pipe 2 to 3 inches in diameter shall not be used for working
pressures greater than 125 psi. PVC pipe shall not be used in applications which require
pipes that are less than 2 inches in diameter for wastewater force mains. PVC pipe shall
not be used in applications which require pipes that are less than 3 inches in diameter for
potable water piping and reclaimed water piping.

Standard PVC pressure pipe joints shall be bell and spigot push-on type with elastomeric
ring seals. Ring seal gaskets used at push-on joints shall conform to ASTM F477 and shall
be EPDM rubber for potable and reclaimed water pipes.

Lubricant furnished for lubricating the push-on joints in potable water pipes shall be
nontoxic, water soluble, shall not support the growth of bacteria, shall have no deteriorating
effects on the gasket or pipe material, and shall not impart color, taste, or odor to the
water, and shall be an approved substance per NSF 61.
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PART 3
3.01

3.02

Thrust restraint devices shall be provided at all horizontal and vertical bends and fittings, in
casings under roads and railroads and at other locations as indicated on the construction
drawings. Thrust restraint devices for PVC pipe and fittings shall be either concrete thrust
blocks or restraining glands as manufactured by Star Pipe Products, Stargrip 3000 and
3100, Aligrip 3600, or as manufactured by EBAA Iron Sales, Megaflange, 2000PV, or other
approved equal restraining gland products. Restrained joints, where used, shall be
installed at bend and fitting locations and at pipe joint locations both upstream and
downstream from bends or fittings at distances as required by these Standards.

All fittings for PVC pipe shall be ductile iron or gray iron with mechanical joints and shall
conform to AWWA C110 or AWWA C153 and to the applicable sections of these
Standards for ductile iron and gray iron fittings.

All pipe materials used in potable water systems shall comply with NSF Standard 61.

With the exception of air vent piping for force main above ground air release valves, no
plastic piping shall be threaded into metal valves, fittings, or couplings.

EXECUTION
DETECTION
Direct buried pipe shall have 3-inch warning tape of the proper color placed directly above
the pipe 12 inches below finished grade or 6-inch warning tape between 12 inches and 24

inches below grade.

PVC pipe shall have a No. 10 gauge solid, insulated wire of proper color installed along the
pipe alignment as detailed as detailed in these Standards.

IDENTIFICATION

PVC pipe shall bear identification markings in accordance with AWWA C900, AWWA C905
or ASTM D2241.

PVC pipe shall be color coded blue for water, purple (Pantone purple 522C) for reclaimed
water or green for pressure sewer using a solid pipe color pigment.

END OF SECTION
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PART 1
1.01

A

B.
PART 2
PART 3
3.01

A.

B.
3.02

A

B.
3.03

A.

SECTION 02608 TESTING AND INSPECTIONS
GENERAL
DESCRIPTION OF WORK

Timely notice shall be given to the County Inspector of approvals or observations which
may be required, and a time and date for a field visit shall be scheduled. Provide all
materials, equipment, supplies and labor as required to complete the testing or inspection
operations. Should any test fail, the causes of failure shall be corrected, and the work shall
be retested until all test requirements have been successfully met.

Field tests or observations which require the presence of a County Inspector shall be
scheduled on week days during normal working hours. A minimum of two full days’ notice,
not counting weekends, shall be provided to the inspector in advance of when the test is to
be conducted. Any requests for emergency test scheduling must be made in writing,
stating why the test should be scheduled ahead of tests for other jobs.

PRODUCTS (NOT USED)
EXECUTION
PIPELINE INSPECTIONS

During the County Inspector’s routine inspections of construction, the County Inspector
shall observe that the pipe interior, fittings, valves and other appurtenances are thoroughly
cleaned of all dirt, debris and obstructions before being lowered into the trenches; and that
the interior of all pipelines are kept clean during and after installation; and that all open pipe
ends are securely plugged or capped water-tight when construction stops during the day,
or during lunch, or overnight or during long periods of inactivity.

Pipelines bedded and laid in the trenches shall be observed by the County Inspector prior
to beginning backfill and compaction operations. All thrust restraint devices on pressure
pipelines shall be checked and approved by the County Inspector before backfilling.
COMPACTION TESTING

Granular earth backfill materials shall be tested for percentage of compaction every 500
feet in pipeline trenches and for every fifth excavation for structures.

Backfill compaction testing shall be done in accordance with either AASHTO T-180, the
Modified Proctor Method, unless otherwise approved by the County.

MATERIALS CLASSIFICATION

Soils and soil-aggregate mixtures used as backfill materials shall be identified according to
the AASHTO system, designation M-145.
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3.04

3.05

FLOW TESTS

Measurements of static, pitot, and residual pressures and available fire flow, for use in the
design of water distribution systems, shall be made using the two-hydrant method (or
additional hydrants as required) as described in AWWA Publication M17, “Installation,
Field Testing, and Maintenance of Fire Hydrants”.

HYDROSTATIC TESING OF PRESSURE PIPELINES

After the water mains, reclaimed water mains or sewer force mains are installed complete,
and the fire hydrants, valves, fittings, blow-offs and restraining devices are permanently
installed, and the trenches are backfilled, the new pipelines shall be tested hydrostatically
for leakage.

The County Inspector shall have been notified and shall be present during hydrostatic
testing procedures. The Contractor and an Engineer of Record representative shall also be
present during the tests.

All excavations for any utility pipes or cables within the rights-of-way or easements must be
complete before a hydrostatic test is performed. Any subsequent digging or boring across
the water, sewer or reclaimed pipelines after they have been tested shall result in a
requirement for the pipelines to be retested.

All mains to be tested shall be cleaned as specified in these Standards to remove all dirt,
stones, pieces of wood or any other material which may have entered the lines during
construction. Refer to Section 02609.03 of these Standards. For reclaimed water mains
and potable water mains also refer to Section 02609.040 of these Standards. Any
obstructions remaining shall be removed.

Pipelines to be tested shall have been allowed to remain in place undisturbed for at least
24 hours to allow time for all joints to develop a complete seal. All potable water services
and reclaimed water services are to be connected to the curb stop and meter resetter, with
meter box set at grade, as shown in standard details UW-19, and UW-18, during the test.
The service lines should be the correct length so that they will be one foot inside the right-
of-way line when they are installed. Gate valves on fire hydrant laterals shall be opened so
that the test pressure bears against the closed hydrant valve.

Discharged flows from cleaning or flushing operations shall be disposed of in a manner
consistent with US EPA, FDEP, and SWFWMD regulations.

Only one connection to the existing water supply system shall be allowed prior to
acceptance of the main. Connection shall be made through an approved backflow
prevention device. Air shall be expelled completely from the section of pipeline to be
tested. If permanent air venting valves are not installed at high points along the line,
corporation cocks shall be installed at these points to expel the air completely as the line is
filled with water. After the hydrostatic test has been successfully completed, the
corporation stops, located at the temporary jumper connection, are to be closed and
plugged with brass or PVC stops.
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H. The hydrostatic test duration shall be at least two hours. The test pressure at the beginning
of the test shall be 180 psi for water mains and reclaimed water mains, and shall be 150
psi for sewer force mains. The water supply, and the water supply pump, shall be
disconnected during the test. The test pressure shall not vary by more than plus or minus 5
psi during the test. If the pressure drops 5 psi, makeup water shall be pumped into the test
pipeline section during the test duration to maintain the pressure to within 5 psi of the test
pressure and the amount of leakage measured. At the end of the test, the line shall be
repumped again back to 180 psi for water mains and reclaimed water mains, and shall be
150 psi for sewer force mains and the amount of leakage measured and added to any
previous leakage determined during an earlier portion of the test. The total amount of
makeup water added shall be measured and shall be compared to the allowable leakage.

. The allowable leakage measured during the test duration for DI and PVC pipe shall be as
determined by the following formula:

L = SD VP/133,200 where,

L = testing allowance (makeup water), gallons per hour
S = length of pipe tested, feet

D = nominal pipe diameter, inches

P = test pressure, psi (gage)

or, as determined by Table 6A of the Hydrostatic Testing section of AWWA C600.

J. The maximum length of pipe to be hydrostatically tested shall be 2,600 feet. If an exception
to this rule is granted by the County’s authorized Public Works Department representative,
and a length of pipeline greater than 2,600 feet is tested, the allowable leakage will still be
figured for a 2,600 foot length of pipe line.

K. Forcemains shall be pressurized for testing between the valve vault valves at the pumping
station and the valve at the termination to the existing forcemain system or at the
termination to the gravity system manhole.

L. Any exposed pipe sections, valves, fittings, hydrants, services and pipe joints shall be
carefully observed during the test duration. All visible leaks shall be repaired, regardless of
the amount of leakage.

M. Any damaged or defective pipeline components that are discovered after the hydrostatic
testing shall be repaired or replaced with standard materials, and the test shall be repeated
until a satisfactory test result is achieved. Any modifications to the new pipeline made after
a successful hydrostatic test has been performed shall be cause for a new hydrostatic test
of the same pipeline to be performed again.

N. No pipeline installation shall be accepted if the amount of make up water is greater than
the allowable leakage. In the event of a failed test result, locate all leaks and make repairs
or replacements as required, and retest the pipeline until the leakage is within the allowable
limit.
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3.06

When the test has been completed successfully, blow off the pressure from the opposite
end of the line from the water supply connection, to demonstrate the limits of the length of
pipeline subjected to testing. Also flush water from all hydrants, services and blow-offs, to
demonstrate that they were on-line during the test.

The section of pipeline being tested shall be identified on the charge sheet. The Station
numbers from the construction survey shall be used to describe the extent of the tested
pipelines, if available. The exact lengths and sizes, and the precise extents of the tested
pipelines, and the particular valves being tested against, must all be identified clearly on
the charge sheet. A copy of the charge sheet shall be provided to the Engineer of Record’s
and the Contractor’s representative.

A punch list shall be made at the end of all tests.
Hydrostatic Testing for HDPE Pipelines:

1. For pressure pipelines laid wholly or partly using HDPE pipe, a modified hydrostatic
test is required. In the modified test, the pipeline shall be cleaned, flushed, filled
and vented, and otherwise prepared for testing similar to other types of pipeline
materials; but, prior to the test, an initial expansion period at test pressure shall be
allowed, during which the HDPE pipe shall be allowed to stretch and assume an
equilibrium volume against the applied pressure. During the expansion period,
make-up water shall be added to the pipeline to maintain the test pressure.

2. After the initial expansion period, the test shall commence, and shall proceed in
accordance with the methods presented in Chapter 2, “Inspections, Tests and
Safety Considerations” of the Handbook of Polyethylene Pipe, Plastics Pipe
Institute, or with the pipe manufacturer’s written directions for the size and class of
pipe installed, unless otherwise approved by the County. The allowable volume of
make-up water shall be as prescribed in Table 3, “Test Phase Make-up Amount” of
Chapter 2. If the amount of make-up water exceeds the amounts listed in the Table,
the pipeline shall not be accepted. Locate and repair the cause of the excessive
leakage and retest the pipeline. Repair all visible leaks regardless of the amount of
leakage.

BACTERIOLOGICAL TESTING

After the new potable water pipelines have been hydrostatically tested, or after existing
potable water pipelines have been modified or repaired, they shall be cleaned, disinfected
and sampled and tested for the presence of coliform organisms in accordance with
AWWA C651.

The County Inspector shall have been notified and shall be present at the time of the
introduction of the chlorine disinfectant and water from the supply system into the main,
refer to Standard Details UW-21 and UW-22.

At the end of the chlorine contact period, the chlorine residual shall be determined by
sampling and testing, and the results shall be reported to the regulatory agencies with the
County and State. The pipelines shall then be flushed thoroughly with clean potable water
until chlorine measurements show that the concentration is no higher than the chlorine
concentration that is acceptable for domestic use, refer to Standard Details UW-21 and
Uw-22.
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3.07

3.08

Discharge flows from cleaning or flushing operations, and heavily chlorinated water from
disinfecting operations, shall be disposed of in a manner consistent with US EPA, FDEP
and SWFWMD regulations.

After final flushing and before the new main is connected to the distribution system,
sampling and analysis of the replacement water shall be performed by an approved
laboratory or by the Department of Health. Sampling locations shall be as required by
AWWA C651 or as determined by the Health Department representative. Pipelines that are
tested and return an unsatisfactory test result shall be reflushed and resampled, or re-
disinfected, or otherwise reconditioned, until a satisfactory result is attained, refer to
Standard Details UW-21 and UW-22.

No potable water main shall be placed into service until the results of the bacteriological
tests are satisfactory and the Department of Health has provided the County with a written
letter of acceptance. Potable water services and fire hydrant leads that are exempt from a
permit from the Florida Department of Health but still require bacteriological sampling, in
accordance with Chapter 62-555, Florida Administrative Code, shall not be placed into
service until the results of the bacteriological tests are satisfactory and the Manatee
County Public Works Department Engineering Division has provided written acceptance.

INSPECTION OF PRECAST CONCRETE STRUCTURES

Precast concrete manhole bases, sections and tops, utility vaults, and wet wells shall be
subject to inspection and approval by the County.

The County Inspector will carefully examine the structures for compliance with ASTM C
478, these Standard, and the manufacturer’'s Shop Drawings. All structures will be
inspected for dimensions, cracks, voids, blisters, roughness, soundness, scratch strength,
and general appearance. There shall be no visible leaks within the manholes, utility vaults
and wet wells.

Structures with minor imperfections may be repaired, subject to the approval of the
County’s Representative, after demonstration by the manufacturer that such repairs will
result in strong and permanent restorations. All visible leaks in the manhole structures shall
be repaired. Repair leaks by injecting grout using Avanti Multi-Grout AV-202, AV-118, or
equal approved by Manatee County. The County Inspector shall have been notified and
shall be present during the repair and retesting. Repairs shall be carefully examined by the
County Inspector before final approval by the County.

AIR TESTING OF GRAVITY SEWER MAINS

Gravity sewer pipes shall be tested for leakage by performing the low-pressure air test.
The County Inspector shall have been notified and shall be present during the pressure
test.

All excavations for any utilities or cables within the rights-of-way or easements must be
complete before a low-pressure air test is performed. Any subsequent digging or boring
across the gravity sewer pipes after they have been tested shall result in a requirement for
the sewer system to be retested.
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C. The sewer pipes to be tested shall be flushed and cleaned prior to the test to remove dirt,
debris or obstructions.

D. Each pipe section tested shall be the length of pipe between two manholes. The ends of all
branches, laterals, tees, wyes and stub-outs included in a test section, as well as the ends
of the pipe section to be tested, shall be plugged to prevent any air leakage, and all plugs
shall be secured in place to prevent blowouts due to the internal test pressure.

E. The test pressure shall be no less than 3.5 psi and no more than 9 psi. The specific test
pressure shall be determined by the average height of the natural ground water table
above the pipe springline. The elevation of the ground water table shall be measured by
using a test well, or by digging a test pit, or by other approved methods, or the County
Inspector may accept an assumption of the surface of the ground or pavement for the
ground water table elevation. The height of the ground water table above the test pipe
section shall be the average of the height above the inlet of the pipe and the height above
the outlet of the pipe.

F. The test pressure shall be calculated individually for each test section of pipe and shall be
as determined by the following formula:

P=35+043H P<9
where,

P = test pressure, psi (gage)
H= average height of ground water table above pipe springline, feet

G. Air shall be pumped into the test section of pipe until the pressure inside reaches the test
pressure. After the pressure has been stabilized at the test pressure, remove the
connection from the pressurized air source and begin the test duration. The test duration
shall be as indicated in the following table:

LOW PRESSURE AIR TEST
SPECIFICATION TIME REQUIRED FOR A 1.0 PSIG PRESSURE DROP
FOR SIZE AND LENGTH OF PIPE INDICATED FOR Q = 0.0015

L = length of test section, feet.
Source: Uni-Bell Handbook of PVC Pipe.

H. No more air shall be added to the test section during the test duration. The allowable drop
in pressure during the test duration shall be 1 psi or less. No gravity sewer main installation
shall be accepted if the pressure drop during the test duration is greater than 1 psi.

I In the event of a failed test result, locate all leaks and make repairs or replacements as
required, and retest the sewer main until the leakage is within the allowable limit. All visible
leaks in sewer pipes or at connections to manholes shall be repaired regardless of the
results of the low-pressure air tests.
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Any damaged or defective sewer main or service lateral components that are discovered
after the low-pressure air testing shall be repaired or replaced with standard materials, and
the test shall be repeated until a satisfactory test result is achieved. Any modifications to
the new sewer collection system made after a successful test has been performed shall be
cause for a new low-pressure air test of the same sewer main to be performed again.

Length Time Specification Time for Length (L) Shown (min: sec)

Pipe | Minimu for for

Dia | m Time | Minimu | Longer

mete [ (min: | m Time | Length 150 | 200 | 250 | 300 | 350 | 400

r(in) ] sec) (ft.) (sec) | 100 ft ft ft ft ft ft ft 450 ft
4 | 346 | 597 | 380L | 346 | 3:46 | 3:46 | 3:46 | 3:46 | 3:46 | 3:46 | 3:46
6 | 540 | 398 | 854L | 540 | 540 | 5:40 | 5:40 | 5:40 | 5:40 | 5:42 | 6:24
8 | 734 | 208 |[1520L| 7:34 | 7:34 | 7:34 | 7:34 | 7:36 | 8:52 | 10:08 ] 11:24
10 | 926 | 239 |2374L| 926 | 9:26 | 9:26 | 9:53 |11:52|13:51 | 15:49 | 17:48
12 | 11:20 | 199 |3.418L| 11:20 [11:20| 11:24 | 14:15 | 17:05 | 19:56 | 22:47| 25:38
15 | 14:10 | 159 |5.342L| 14:10 | 14:10| 17:48 | 22:15 | 26:42 | 31:09 | 35:36 | 40:04
18 | 17200 | 133 |7.692L 17:00 | 19:13 | 25:38 | 32:03 | 38:27 | 44:52 | 51:16 | 57:41
21 | 1950 | 114 10-:‘70 19:50 | 26.10 | 34:54 | 43:37 | 52:21 | 61:00 | 69:48 | 78:31
24 | 22:40 | 99 13-5’74 22:47 | 34:11 | 45:34 | 56:58 | 68:22 | 79:46 | 91:10 | 102:33
27 | 25:30 | 88 17'806 28:51 | 43:16 | 57:41 | 72:07 | 86:32 10;):5 “5’12 129:48
30 | 2820 | 80 21'366 35:37 | 53:25 | 71:13 | 89:02 108'5 12§‘3 14512 160:15
33 | 31110 | 72 25-352 43:05 | 64:38 | 86:10 10:;’:4 12§'1 153‘4 1712:2 193:53
36 | 34:00 | 66 |30.768 | 51:17 | 76:55 [ 102:3 | 128.1 | 153.5 | 179:2 | 205:0 | 23046

L 4 | 2| 0o | 9 | 7
3.09 PIPE RING DEFLECTION TESTING OF GRAVITY SEWERS

The Contractor shall perform a pipe ring deflection test on all new gravity sanitary sewer
mains. The rigid ball or mandrel used for the ring deflection test shall have a diameter not
less than 95 percent of the base inside diameter or average inside diameter of the pipe
depending on which is specified in the ASTM C 3034, to which the pipe is manufactured.
The test shall be performed without mechanical pulling devices.

The allowable ring deflection is 5 percent of the inside pipe diameter. Pipes that have a
ring deflection that exceeds this amount shall not be accepted.
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3.10

3.1

TELEVISION INSPECTION OF GRAVITY SEWERS

TV inspection of the entire length of the inside of new gravity sewer mains shall be
conducted by the Contractor. The County Inspector shall have been notified and shall be
present during the TV inspection.

The sewer pipelines shall be thoroughly cleaned of all dirt, debris or obstructions before
the TV inspection. Water shall be added to the upstream manhole until it is seen flowing
from the most downstream point of the system to be inspected.

The TV camera shall be a self-propelled, 360-degree pan-head, color type and shall have
dual tape recording capability. The camera shall be equipped with a depth gauge
calibrated to 1/4-inch increments to accurately record the depth of the water in the pipeline.
A calibration report shall be submitted with each digital video disk (DVD), which shall
include a drawing of the depth gauge, indicating the marks on the gauge, and what depth
each mark represents.

The County Inspector shall be present and will observe the TV monitor along with the
camera operator as the camera progresses through the pipe. All pipelines will be inspected
with the camera progressing in an upstream direction when possible. The camera operator
shall record the manhole numbers and the distance the camera has progressed from the
downstream manhole as the inspection proceeds. The operator shall stop the progress of
the camera and record the distance at all locations along the pipeline where unusual or
defective features are encountered. The operator shall record the distance and depth of
the water in the pipe at all locations where the depth is greater than or equal to 3/4 inch.
The Contractor shall make records where cracked, dented or deformed pipe is found, or at
joints that are not properly installed, or where infiltration is observed, or at any other
abnormality or where any other defective feature is encountered.

At the end of the inspections, or at the end of the day, one original digital video disk (DVD)
of the TV record shall be submitted to the County Inspector along with the written
inspection report and depth gauge calibration for evaluation. The County’s representative
shall be the sole judge of whether any information imparted by the TV test DVD will cause
the County to accept or reject the pipe test section.

Joint deflection and longitudinal pipe deflection between manholes shall not deviate by
more than 1 inch, from the design line, as measured with the television (TV) camera’s
depth gauge during the TV inspection, provided that such variance does not result in a
level or a reverse slope. Joint deflection and longitudinal pipe deflection between
manholes that exceeds 1 inch, as measured with the television camera’s depth gauge
during the TV inspection, shall not be accepted.

LIFT STATION INSPECTIONS

Prior to placing a sanitary sewer pumping station into service, the new facility will be
inspected for general compliance with the County’s standards and for conformance to the
pump performance required by the construction Drawings.
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B. The County Inspector shall have been notified and shall be present during the pump
startup tests. When calling for inspection, the pumping station Contractor shall have ready
the approved Shop Drawings, pump sheet, manufacturer’s information and maintenance
manuals for the facility and he shall present them to the County at the time of the
inspection. The manufacturer’s information shall include the model number, serial number,
impeller diameter, motor horsepower, voltage, speed and certified performance curve for
each pump installed. Provide County’s Lift Station Maintenance Section with one copy of
the lift station information described above at startup. '

C. The total dynamic head for each pump shall be found by direct measurement. The
performance of each pump shall be in substantial conformance with the design
performance requirement as indicated on the construction Drawings. The Contractor shall
perform a “draw down” test and a “dead head” test for each pump.

D. Any materials or installation found not in compliance with the County standards shall be
reinstalled or removed and replaced with standard materials. Any pumps found to be not
conforming to the performance required by the construction drawings shall be removed
and replaced with conforming pumps. Replacement pumps shall be retested until a
satisfactory result is achieved. Manatee County Public Works Department and Utility
Department representatives shall be the judges of the suitability and acceptability of the

pumps.
E. Generator Set Testing:
1. All test instruments used to perform the testing are to have been calibrated within the past

12 months. The calibration shall be performed in accordance with the standards of the
National Institute for Standards and Technology. »

2. Perform all necessary tests recommended by the manufacturer and all NFPA 110 tests
that are in addition to the following:

a. System Integrity Test: Verify proper installation, connection, and integrity of each of
the components of the diesel generator system before and during operation.
b. Exhaust Emissions Test: After installation at the project site, perform the standard

emission test and verify that the diesel engine complies with all applicable local,
state and federal requirements for emissions.

c. Noise Level Test: Measure and calculate the A-weighted (DbA) levels emanating
from the product assembly at three meters for at least six equally spaced points
around the enclosure while the machine is under load. Include such points as the
exhaust discharge, and cooling air intake and discharge. Refer to the test method
as defined by ISO 3744.

d. Load Bank Test: Run a two hour minimum test with all applicable field load. The
automatic transfer switch is to be engaged and fully tested for all phases of
operation during this test. The load bank may be either resistive or inductive. For
purposes of the load test, the NEMA LRKVA/HP Code of the pump motors is H.

e. Determine the rise by resistance of the generator while under full load. It may be
performed in conjunction with the load test. This test is sometimes called a “Heat
Run” or “Hot Shutdown Test” (refer to IEEE - 112) and is performed by measuring
the ambient temperature and the resistance across any two phases (plus or minus
1 percent accuracy) of the generator immediately prior to starting the machine for
the load test and at the conclusion of the load test and temperature stabilization.
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The test is performed for a minimum of two hours and at least until the measured
temperature stabilizes in the machine while under full load. After the termination of
the load test and the temperature stabilization, allow the machine to coast to a stop,
quickly remove any residual charge on the windings and immediately measure the
resistance again (+/- 1% accuracy) across the exact same leads as when
measuring the ambient temperature at the beginning of the test. The rise by
resistance is calculated by a formula which correlates a change in electrical
resistance to a change in temperature.

3. Compare all measured quantities with required values of testing. Correct all
deficiencies identified by tests and repeat test and correction procedure until
specified test requirements are met. All problems and shortcomings in the product
provided, which are discovered during the testing process, shall be remedied and
corrected at the expense of the supplier with no cost to the County.

4, The County shall have the option of whether or not to witness all testing that is
performed. Report all test results in writing to the County prior to acceptance of the
generator by the County.

F. Fiberglass Wet Wells and Valve Vaults:

1. Wet wells and valve vaults for grinder lift stations that are privately owned and
maintained, may be fiberglass. The manufacture, dimensions, material and
construction methods shall be available for inspection and approved by the
Engineer of Record in advance of construction. As a basis of acceptance, the
manufacturer shall provide an independent certification consisting of a copy of the
manufacturer's test reports along with a copy of the test results certifying that
representative wet well and valve vault samples have been tested, and inspected in
accordance with the provisions of this Specification and meet all requirements of
same. The Contractor shall provide the County Inspector a copy of the
aforementioned independent certification consisting of a copy of the manufacturer's
test reports along with a copy of the test results certifying that representative wet
well and valve vault samples have been tested, and inspected in accordance with
the provisions of this Specification prior to installation of the wet well and valve
vault.

2. The quality of all materials, the process of manufacture and the finished wet wells
and valve vaults shall be subject to inspection and approval by the Engineer of
Record and the County Inspector. Such inspection may be made at the place of
manufacture, on site, or both locations. The fiberglass wet wells and valve vaults
may be inspected prior to unloading from the delivery truck and marked by the
inspector showing acceptance or rejection. Discovery of failure at any time to meet
the requirements of these Specifications is cause for rejection.

3. Wet wells and valve vaults rejected after delivery to the job shall be marked for
identification and shall be removed from the job at once. All wet wells and valve
vaults which are damaged after delivery as determined by the Engineer of Record
or County Inspector, shall be rejected. Wet wells and valve vaults already installed,
shall be removed and replaced entirely at the Contractor's expense.

4, At the time of inspection, the wet well and valve vault shall be examined for
compliance with ASTM D-3753, latest revision; these Specifications; and with the
approved manufacturer's drawings. All wet wells and valve vaults shall be
inspected for general appearance, dimension, blisters, cracks, roughness,
soundness, etc. The surface shall be free of defect.

SUBURBAN AREA WATER LINE REPLACEMENT
PHASE | 1517220



3.12

3.13

3.14

5. Imperfections may be repaired subject to the approval of the Engineer of Record
and County Inspector and after demonstration by the manufacturer that strong and
permanent repairs result.

6. There shall be no leaks in the fiberglass wet well and valve vault.

Lift stations will not be accepted for County ownership and maintenance until all punch list
items are resolved. This includes security fence and driveways, landscaping when

required, irrigation, water meter, and a FDEP acceptance letter.

IN-PLACE GROUTING OF ABANDONED PIPE

The County Inspector shall have been notified and shall be present at the time when the
grout is pumped into the abandoned pipe. Provide stand pipes or other visual means of
inspection as required by the County Inspector to determine if adequate grout material has
filled the entire interior volume of the pipe.

TRACER WIRE

Prior to acceptance of pressure pipe by the County, the Contractor shall demonstrate that
the locator tracer wire functions properly and is connected to all service meter boxes and
fire hydrants. During the tracer wire testing, the Contractor shall also demonstrate that the
wire is connected to all services at meter boxes, hydrants, backflow preventers, butterfly
valves, wastewater plug valves, tapping valves, air release valves, and blow-off valves.
The Contractor shall use one of several commercially available utility locating instruments
to energize and trace the locator wire for continuity. Direct signal locate method shall
directly apply the current from the transmitter to the tracer wire and the signal shall be
detected and followed with a receiver. Submit to the County Inspector for approval of
locating instruments and method. Testing of the locator wire shall be done <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>