





Breathitt County Water District
KY 2436 Airport Road Waterline Extension
Technical Specifications

compound is characterized as having the highest requirements for
mechanical properties and chemical resistance. Fittings shall be
socket type and shall conform to the requirements of ASTM
D-2467.

2. Compound from which pipe is produced shall have a design stress
rating of 200 psi at 73° F., listed by the Plastics Pipe Institute (PPI).

3. Materials from which pipe and fittings are manufactured shall have
been tested and approved for conveying potable water by the National
Sanitation Foundation (NSF).

C. Solvent Cement

All socket type connections shall be joined with PVC solvent cement
complying to ASTM D-2564. Cement shall have a minimum viscosity of
2000 cps.

D. Installation

Installation shall be in strict accordance with the manufacturer's printed
instructions. Printed installation instructions shall be submitted and
approved by the ENGINEER prior to shipment of the pipe.

E. Testing
1. Pressure Pipe - Refer to Paragraph 3.02 of this Division.
2. Vacuum Pipe - All pipe intended for use under partial vacuum shall

be tested by subjection to 24 inches of mercury vacuum; allowing
15 minutes to stabilize and thereafter lose not more than 1%
vacuum pressure per hour over a minimum 4 hour test period.
This test must be met or exceed prior to final acceptance.

2.04 HIGH DENSITY POLYETHYLENE PIPE
A. General

1. High density polyethylene pipe shall be Adyl ‘D" polyethylene pipe
manufactured by E.I. DuPont DeNemours and Co., inc., or
“Driscopipe” as manufactured by Phillips Product Co., Inc., or
approved equal.

B. Materials for Polyethylene Pipe

1. The polyethylene pipe and fittings shall be made of polyethylene
resins classified in ASTM D 1248 as Type lll, Category 5, Grade
P34 (pipe designation PE 3408 defined per ASTM D 3035 latest
revision), having specific base resin densities of 0.942 g/cc
minimum and 0.955 g/cc maximum, respectively; and having melt
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Breathitt County Water District
KY 2436 Airport Road Waterline Extension
Technical Specifications

indexes of 0.4 g/10 min. maximum and 0.15 g/0.10 min. minimum,
respectively.

Pipe made from these resins must have a long-term strength
rating of 1,600 psi or more.

The polyethylene resin shali contain antioxidants and shall be
stabilized with carbon black against ultra-violet degradation to
provide protection during processing and subsequent weather
exposure.

The polyethylene resin compound shall have a resistance to
environmental stress cracking as determined by the procedure
detailed in ASTM D 16930 latest revision, Condition B with sample
preparation by procedure C of not less than 200 hours.

C. Polyethylene Pipe and Fittings

1.

Polyethylene pipe furnished and installed under this Contract shall
be of nominal outside diameter shown on the Drawings, and shall
be designed for a normal internal working pressure and earth
cover over top of the pipe to suit the conditions of proposed use.
Each length of pipe shall be marked, at no more than 10 foot
intervals, with the following information:

Nominal pipe size

Type plastic material - PE3408

Pipe pressure rating

Manufacturer's name, trademark and code

All pipe shall be made from virgin material. No rework compound.

Pipe shall be homogenous throughout, and be free of visible
cracks, holes, foreign material, blisters, or other deleterious faults.

Fittings for the polyethylene pipe line shall be molded for fabricated
from the same material as specified hereinbefore for the high
density polyethylene pipe.

Fittings for bends 22-1/2 degrees or greater shall be provided as
shown on the Drawings. For alignment changes of less than 20
degrees deflection, the pipe may be laid in curves with a radius of
80 feet or greater.

All run-of-the-pipe fittings shall be fusion welded into the pipe line.
Tee branches shall be of the size shown on the Drawings and
shall be furnished with flanged ends per ANSI B-16.1. All fittings
shall be factory made.

Fittings shall be capable of withstanding the same pressure and
loading conditions specified for the pipe.
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9. Wye Branches shall be true wyes.
D. Pipe Jointing

1. Pipe to be joined by leak-proof, thermal, butt fusion joints. All
fusion must be done by personnel trained by the pipe supplier
using tools approved by the pipe supplier.

2. The fusion machine shall have hydraulic pressure control for
fusing 2 pipe ends together; it shall include pressure fusion
indicating gauges to correctly monitor fusion pressures. The
machines shall be equipped with an electric or gasoline engine
powered facing unit to trim irregularities from the pipe ends.
The heating plate on the fusion machine shall be electrically
heated and thermostatically controlled and shali contain a
temperature gauge for monitoring temperature.

3. Joint strength must be equal to that of adjacent pipe as
demonstrated by tensile test. In addition, results of tensile impact
testing of joint should indicate a ductile rather than a brittle
fracture. External appearance of fusion bead should be smooth
without significant juncture groove.

4, Threaded or solvent cement joints and connections are not
permitted.
E. Joining, Terminating or Adapting by Mechanical Means
1. The polyethylene pipe shall be connected to systems or fittings of

other materials by means of an assembly consisting of a
polyethylene flange adapter butt-fused to the pipe, a backup ring
of either cast iron, steel, or high silica aluminum alfoy made to
ANSI B-16.1 dimensional standards (with modified pressure
ratings), bolts of compatible material (insulated from the fittings
where necessary) and a gasket of reinforced black rubber,
asbestos-rubber compound or other material approved by the
ENGINEER, cut to fit the joint. In all cases, the bolts shali be
drawn up evenly and in line.

2. Termination of valves, or fittings such as tees, bonds, etc., made
of other materials shall be by the flange assemblies specified
hereinbefore. The pipe adjacent to these joints and to joints
themselves must be rigidly supported for a distance of one pipe
diameter or 1 foot, whichever is greater, beyond the flange
assembly.

F. Tools and Procedures
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KY 2436 Airport Road Waterline Extension
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1. Fusion jointing and other procedures necessary for correct
assembly of the polyethylene pipe and fittings will be done only by
personnel trained in those skills by the pipe supplier.

2. Only those tools designed for aforementioned procedures and
approved by the pipe supplier shall be used for assembly of pipe
and fittings to ensure proper instaliation.

2.05 COPPER PIPE AND FITTINGS

A

Exterior copper pipe shall be Type K pipe (ASTM B88 latest revision), with
compression fittings. Joints shall be drawn up firmly and shall be tested
before backfilling and any leakage stopped.

Wherever copper pipes pass through walls or floors, they shall have
wrought or cast iron sleeves, for easy removal. Pipes passing through
structural beams shall be placed as near as possible to the top of the
beam under the floor slab.

2.06 UNDERGROUND UTILITY WARNING TAPES

A.

Non-metallic underground utility warning tapes shall be installed 12"
above all buried pipe.

The tape shall a pigmented polyolefin film with a printed message on one
side that is impervious to all known alkalis, acids, chemical reagents and
solvents found in the soil.

The minimum overall thickness of the tape shall be 4.0 mils and the width
shall not be less than 3" and a minimum unit length of 1000 f/roll. The
tape shall be color coded and imprinted with the message as follows:

Type of
Utility Color Code Legends
Water  Safety Precaution Caution Buried Water Line
Blue Below
Sewer Safety Green Caution Buried Sewer Line
Below

Underground marking tape shali be “Terra Tape” as manufactured by
Reef Industries, or approved equal.

Installation of marking tapes shall be per manufacturer’s
recommendations and shall be as close to the grade as is practical for
optimum protection and delectability. Allow a minimum of 18" between the
tape and the line.
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Breathitt County Water District
KY 2436 Airport Road Waterline Extension
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F. Payment for detectable tapes shall be included in the linear foot price BID
of the piping BID item(s).

DETECTABLE TRACER WIRE AND FLEXIBLE PIPELINE MARKERS

10 gauge, single strand TRACER WIRE shall be placed directly on top of all
PIPE and shali be attached to the pipe at 5 ft intervals maximum. Tracer wire
segments shall be 800 feet maximum and shall terminate at each air release
valve manhole, or a structure the same as a valve box. Contractor shall leave
three feet of coiled slack at each termination point.

A FLEXIBLE FIBER REINFORCED fiat composite pipeline marker shall be
installed above the pipe approximately every 2000 feet at a location designated
by the ENGINEER.

The marker shall be manufactured of a fiber reinforced composite material. The
reinforcement material shall be comprised of both lineal strands and horizontal
mesh mats. The marker post must be flat in shape with rails on both sides.
Marker shall be at least 3 34" wide. A 2 7/3” wide decal must fit on each side of
the marker. The back side of the post shall have a rounded rib down the center
and two small ribs on the sides to act as guides for the decals. Decals will be
placed on both sides to ensure that a warning message can be seen from both
directions.

The marker shall be capable of withstanding a minimum of 10 vehicle impacts at
55 M.P.H. with a car bumper.

The marker shall be coated with a coloring which matches the color of the post.
The coating shall totaily stop ultraviolet light from reaching the resin portion of the
post. The coating shall not fade, peel, or blister after a minimum of 2,000 hours
in a QUV Weatherometer.

Red - Eiectric Orange - Communication
Yellow —- Gas Blue — Potable Water
Green — Sewer Purple — Reclaimed water

The marker post shall remain flexible from -40° F to +140° F.

Decals shall be fade resistant and remain legible after a minimum of 2,000 hours
in a QUV Weatherometer, Decal graphics shalil include the internation Do0ODig
symbol. Decals shall be placed on both sides of the post.

Marker shall be Rhino brand, or approved equal.

PART 3 EXECUTION

3.01

LAYING PIPE IN COMMON TRENCH
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Breathitt County Water District
KY 2436 Airport Road Waterline Extension
Technical Specifications

A. Pipelines, force mains and sewers laid in same trench shall, in all cases,
be laid on original earth, regardless of divergence in their elevations. Pipe
shall never be laid in backfill or one above the other. The CONTRACTOR
shall include payment for all trenching and backfiliing in his lump sum bid.

3.02 PRESSURE PIPE INSTALLATION - GENERAL

A. General

1.

Pipe shall be handied with such care as necessary to prevent damage
during installation. The interior of the pipe shall be kept clean and the
pipe shall be installed to the lines and grades shown on the Drawings.
Pipe shall be installed according to instructions and with tools
recommended by the manufacturer. Whenever pipe laying is stopped,
the end of the pipe shall be securely plugged or capped.

Ductile Iron fittings only shall be used with the PVC pipe.
Mechanical joint fittings shall be used with underground pipe.

Fittings less than 4-inches in diameter shall be of the mechanical joint
type and be firmly blocked to original earth or rock to prevent water
pressure from springing pipe sideward or upward. Concrete or other
blocking material approved by the ENGINEER shaill be placed such
that it does not cover the pipe joints, nuts, and bolts.

Fittings 4-inches in diameter and greater shall be of the mechanical
joint type and firmly restrained to prevent water pressure from
springing pipe sideward or upward. The mechanical restraint shall be
the Series 2000PV produced by EBAA Iron, Inc. or approved equal.

Pipes shall be free of all structures other than those planned.
Openings and joints to concrete walls shall be constructed as shown
on the Drawings.

Ductile iron or steel pressure pipe, 4 inch diameter or larger, entering
a structure below original earth level, unsupported by original earth for
a distance of more than 6 feet shall be supported by Class "2500”
concrete, where depth of such support does not exceed 3 feet, and by
Class "4000" concrete piers each & feet, where depth exceeds 3 feet.
All other pressure pipe entering buildings or basins below original
earth and having a cover of more than 24 inches of earth, or under
roadway, shall be supported as shown in detail on the Drawings. All
piers required will be paid for in accordance with the appropriate
specification hereinbefore. Class "2500" concrete required will be
included in the payment for furnishing and laying the particular pipe, in
order to discourage excessive excavation outside the limits of
structures. Pipes entering structures shall have flexible joint within 18
inches of exterior of structure, and also from point of leaving concrete
support to original earth or crushed stone bedding.
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Breathitt County Water District
KY 2436 Airport Road Waterline Extension
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B. Pressure Pipe Laying

1. Pressure pipe shali first be thoroughly cleaned at joints, then
joined according to instructions and with tools recommended by
the manufacturer. A copy of such instructions shall be available at
all times at the site of the work.

2. All pipes must be forced and held together, or “homed” at the
joints, before sealing ground level and unsupported by original
earth for a distance of more than 6 feet shall be supported by
concrete to original ground where depth of such support does not
exceed 3 feet. When depth exceeds 3 feet, beams with piers shall
be used for support.

3. Trench excavation for pipe laying must be of sufficient width to
allow the proper jointing and alignment of the pipe. Trenches in
earth or rock shall be dug deep enough to ensure 30" minimum
cover over top of the pipe, unless otherwise indicated on the
Drawings.

4, Trench line stations shall be set ahead of the trenching at least
each 100 feet of pipeline. Trenches shall be dug true to alignment
of stakes. Alignment of trenches or pipes in trench must not be
changed to pass around obstacles such as poles, fences and
other evident obstructions without the approval of the ENGINEER.

Lines will be laid out to avoid obstacles as far as possible,
consistent with maintenance of alignment necessary to finding the
pipeline in the future and avoiding obstruction of future utilities and
structures.

5. Cut pieces of pressure pipe 18" or more in length may be used in
fitting to the specials and vaives and fitting changes in grade and
alignment. Cut ends shall be even enough to make first class

joints.
C. Testing Pressure Pipe
1. Pressure and leakage tests shall be conducted in accordance with
ANSIIAWWA C600.

2. The CONTRACTOR shall furnish all necessary equipment for
pressure testing.

3. Inspection of pipe laying shail in no way reiieve the
CONTRACTOR of the responsibility for passing tests, stopping
leakage, or correcting poor workmanship.

4. Underground pipelines will not be finally accepted until leakage is
less than allowable by ANSYAWWA C600. In case leakage
exceeds this amount, the CONTRACTOR shall locate and repair
leaks until the entire pipeline will pass the required test. All
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Breathitt County Water District
KY 2436 Airport Road Waterline Extension
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leakage shall be stopped in exposed piping. The pumping
equipment shall be disconnected during test.

5. The CONTRACTOR shall furnish meter or suction tank, pipe test
plugs and bypassing piping and make all connections for
conducting the above tests. The pumping equipment used shall
be compressed air, centrifugal pump or other pumping equipment
which will not place shock pressures on the pipeline. Power
plunger pumps will not be permitted or us on closed pipe system
for any purpose.

3.03 DUCTILE IRON PIPE INSTALLATION

A.

Pipe shall be handled with such care as necessary to prevent damage
during installation. The interior of the pipe shall be kept clean and the
pipe shall be laid to the lines and grades shown on the Drawings and/or
as established by the ENGINEER.

Whenever pipe laying is stopped, the end of the pipe shall be securely
plugged or capped. Care should be taken to prevent flotation of pipe in
the event the trench should flood.

Fitting shall be firmly blocked to original earth or rock to prevent water
pressure from springing pipe sideward or upward. Concrete or other
blocking material shall be placed such that it does not cover the pipe
joints, nuts and bolts.

Pipes shall be free of ali structures other than those planned. Openings
and joints to concrete walls shall be constructed as shown on the
Drawings. Any cast iron pipe entering a structure below original ground
level and unsupported by original earth for a distance of more than 6 feet
shall be supported by concrete to original ground where depth of such
support does not exceed 3 feet. When depth exceeds 3 feet, beams with
piers shall be used for support.

All pipes entering buildings or basins below original earth level, which
have less than 6 feet span between wall and original earth and having a
cover of more than 24 inches of earth, or under roadway, must be
adequately supported as approved by the ENGINEER or shown on the
Drawings. All such supports are to be included in the contract price and
no extra payment will be made for same.

Pipes entering structures shall have a flexible joint within 18" of exterior of
structure, or from point of leaving concrete support to original earth or rock
bedding.

Cast iron pipe shall be thoroughly cleaned at joints, then joined according
to instructions and with tools recommended by the manufacturer.

All pipes must be forced and held together, or “homed” at the joints,
before sealing or bolting. Pipe must be aligned as each joint is placed, so
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as to obtain siraight lines and grades. Curves and changes in grades
shall be laid in such a manner that maximum allowable joint deflection is
not exceeded.

L Cut pieces of cast iron pipe 18" or more in length, may be used in
connecting valves and fittings and for changes in grade and alignment.
Cut ends shall be even enough to make first class joints.

J. Sufficient excavation for bell holes will be required for tightening of bolts.
No pipe shall be laid resting on rock, blocking, or other unyielding objects
except where laid above ground on piers or in permanent tunnels.

3.05 HIGH DENSITY POLYETHYLENE PIPE INSTALLATION

A. General

1.

High density polyethylene pipe shall be installed in strict
accordance with the manufacturer's recommendations and these
Specifications.

The CONTRACTOR shall have the manufacturer furnish all
necessary technical assistance, installation instruction and jointing
supervision required to ensure that the pipe is properly instailed.
The CONTRACTOR shall furnish the services of a technical
representative of the manufacturer to supervise the joining,
bedding, laying and backfilling of at least the first 200 feet of pipe.

Upon satisfactory completion of the initial jointing, bedding, laying
and backfilling of the first 300 feet of pipe, the CONTRACTOR
shall furnish the ENGINEER a written statement from the
manufacturer’s technical representative certifying that he has
witnessed the work in progress and approves the techniques being
used and the resuits obtained by the CONTRACTOR.

The manufacturer’s technical representative shall have had
previous experience with similar work, and be fully qualified to
supervise and demonstrate proper procedures for jointing and
taying the high density polyethylene pipe.

B. Bedding

1.

The laying condition for the high density polyethylene pipe will be
on a 6" pad of loose soil with mechanically compacted earth (to a
90 percent of maximum density as determined by Standard
Proctor density test) to the centerline of the pipe.

At the CONTRACTOR’S option, he may substitute a 6” pad of No.

8 crushed stone below the bottom of the pipe and backfill to the
centerline of the pie with No. 8 crushed stone.
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C. Grade and Alignment

1. Polyethylene pipe shall be laid to predetermined grades and lines
as indicated by the Contract Drawings. Grade lines shall be
established either by means of offset grade stakes or by direct
levels.

3.06 [INSTALLING FLANGED OR THREADED PIPE AND FITTINGS

A The CONTRACTOR shall clean off all rush and dirt and paint all threads
with red lead, before assembling, and the pipe shall be installed with
flanges and pipes plumb and level, showing no leakage. Unions shall be
included in threaded pipe runs to allow for easy removal of pipes. All
valve operating devices shall be in locations and of types shown on the
Drawings. They shall be accurately plumbed, leveled, supported and
braced for smooth operation. Flanged joints shall be assembled with
appropriate flanges, gaskets, and bolting. The clearance between flange
faces shall be such that the connections can be gasketed and bolted tight
without imposing undue strain on the piping system. Flange faces shall
be parallel and the bores concentric; gaskets shall be centered on the
flange faces so as not to project into the bore. Bolting shall be lubricated
before assembly to ensure uniform bolt stressing. The flange bolts shall
be drawn up and tightened in staggered sequence in order to prevent
unequal gasket flange spacing. When a raised face is joined to a
companion flange with a flat face, the raised face shall be machined down
to a smooth matching surface and a full face gasket shall be used.
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Breathitt County Water District
KY 2436 Airport Road Waterline Extension
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PVC PIPE INSTALLATION

PVC pipe shall be installed in accordance with the manufacturer's
instructions and the “General” provisions under 3.01 and 3.02 in this
Section.

STERILIZATION OF POTABLE WATER PIPE

A.

3.10

Upon completion of the work and cleaning up, and prior to final
acceptance, the CONTRACTOR shall sterilize all new distribution system
improvements which will be in contact with drinking water, including
potable water pipe and connections thereto (including pumps and pump

piping).

Sterilization shall be accomplished by filling the facilities with water
containing at least fifty (50) parts per million available chlorine utilizing a
contact time of 24 hours. A residual of at least 25 parts per million, at the
end of the 24 hour contact time, is required. No portion of the new work
shall be placed in service prior to sterilization. At the end of the
sterilization period, all sterilized surfaces and areas shall be thoroughly
flushed with treated water and drained from the system, as directed by the
OWNER.

CONTRACTOR shali make an aliowance in his bid to cover cost of filling
the new water mains. The CONTRACTOR shall be billed for all water
used for the construction and testing at a rate equal to the rate that the
OWNER must pay the supplier.

CONTRACTOR will be responsible for notifying the Health Department to
observe sterilization test and shall be responsible for all sampling,
including coordination, mailing and retesting, if required.

Testing Waterline Pipe

1. Pressure and leakage tests shall be conducted in accordance with
ANSI/AWWA C600.

2. The CONTRACTOR shalt furnish all necessary equipment for
pressure testing.

3. Inspection of pipe laying shall in no way relieve the
CONTRACTOR of the responsibility for passing tests, stopping
leakage, or correcting poor workmanship.

4, The piping shail be complete, and thrust blocks shall have been in
place for less than 10 days prior to be tested.

5. Piping shall be tested at a static pressure of 150 pounds per

square inch over a period of not less than eight consecutive hours.
The test will be considered successful when the pressure drop
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over the test period is 5 psi or less. {f the pressure drop exceeds 5
psi, repair the leaks and repeat the test. After repairs have been
made the test shall be conducted, again. Piping will be accepted
once pressure loss does not exceed 5 psi.

6. Underground pipelines will not be finally accepted until leakage is
less than allowable by ANSI/AWWA C600. In case leakage
exceeds this amount, the CONTRACTOR shall locate and repair
leaks until the entire pipeline will pass the required test. All
leakage shall be stopped in exposed piping. The pumping
equipment shall be disconnected during test. Allowable leakage is
calculated by the following:

Allowable leakage, gailons per hour
Length of pipe, feet

Nominal diameter, inches

Average test pressure, psi

L= (SDVP)
133,200

yoor

7. The CONTRACTOR shall furnish meter or suction tank, pressure
recorder, pressure gauges, pipe test plugs and bypassing piping
and make all connections for conducting the above tests. The
pumping equipment used shall be compressed air, centrifugal
pump or other pumping equipment which will not place shock
pressures on the pipeline. Power plunger pumps will not be
permitted or us on closed pipe system for any purpose.

3.10 BASIS FOR PAYMENT
Piping shall be paid for at the unit price bid or lump sum bid and shall include all

work incidental to making a complete installation such as excavation, bedding,
backfill, painting, testing, disinfection, cleanup, seeding, paving, etc.

END OF SECTION
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SECTION 02640

METERS, INDIVIDUAL PRESSURE REDUCING VALVES,
AND SERVICE LINES

GENERAL

SCOPE OF WORK

A

PART 2

2.01

This Section describes the service meters, individual pressure reducing
valves, and service lines to be provided, their materials, construction,
type, and installation,

Ali meters shown on the plan sheets shall be 5/8 inch by 3/4 inch, unless
otherwise noted.

All meters and appurtenances shall be compatible with the OWNERS

existing Radio Read System as shown in Section 11500 of these
Specifications.

PRODUCTS

In order to provide continuity in materials the Breathitt County Water
District requires the following materials to be used for their projects.

Saddles ' Mueller H-16000

Corp Stop Mueller H-15000

Setter (Yoke) Mueller H-1400 w/ meter stop

Lid Ford HDPE pmbc-3-br lockable lid

Meter Badger Recordall Model 25 w/ Orion Radio Read
IPRV Wilkins 600

INDIVIDUAL PRESSURE REDUCING VALVES

A

Individua! pressure reducing valves shall be installed with service meters
where shown on the plan sheets.

Individual pressure reducing valves shall include a bronze strainer. Every
regulator shall have an adjustable pressure range of 50 to 125 pounds per
square inch. Upon installation, the outlet pressure shall be set at 65
pounds per square inch.

Individual pressure reducing valves shall be installed on the inlet/supply
side of the service meter using a tandem copper setter. The
CONTRACTOR shall ensure the meter boxes proposed for installation will
accommodate the tandem copper setter, reducing valve and service
meter.
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D. The reducing valve shall not be buried or otherwise housed outside the
meter box.
202 METERS

A SERVICE METER ASSEMBLY

1.

Service meters to be furnished under this Contract shall be cold
water rotating disc type with hermetically sealed and magnetically
driven registers. Meters shall be first-line quality of the
manufacturer and be in compliance with AWWA Standard C700,
or latest revisions. Any type or make of meter supplied must have
been manufactured and marketed in the U.S.A. for at least five (5)
years. A bond may be submitted to waive this experience clause.
The bond, if needed, shall be of an amount adequate for
replacement of the meters and shall be held for five (5) years.

The main case shall be high grade waterworks bronze, with
hinged, single lid cover and raised characters cast on them to
indicate the direction of flow. Each meter must have the
manufacturer's serial number stamped on the lid. Working
pressure shall be not less than 150 pounds per square inch.
Standard frost bottom meters with non-ferrous strainers snug
against the main case shall be provided.

The measuring chamber shall be of corrosion-resistant
thermoplastic material. The chamber shall be of the two piece
design, equipped with a disc made of hard rubber and as near to
the specific gravity of water as possible. Discs shall be of the
three piece design of the thrust roller type.

The register shall be straight reading U.S. galion type. The
register unit shall be completely encased and hermetically sealed,
and driven by permanent magnets. There shall be a test index
circle, divided into 100 equal parts, and shall have a red center
sweep test hand. Registers shall be guaranteed by the
manufacturer for a period of at least fifteen (15) years.

New Service Meters shall include meter box and cover, meter,
copper setter, four feet (4") of pipe and corporation stop, plus six
feet (6") of pipe and adapter on the customer’s side of meter. (This
latter item is to prevent the customer or his plumber from
disarranging or loosening the meter after the CONTRACTOR has
already set the meter in its proper position.) Where the main line
is in the highway right-of-way, meter shall be set as close to the
right-of-way fence as practicable, but no meter on the same side of
the road as the main line shall be set with more than ten feet (107)
of service line unless prior approval has been obtained from the
ENGINEER or his representative.
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6. Meters shall be instailed at each service connection unless
directed otherwise by the ENGINEER. Meter boxes shail be
concrete or PVC pipe twenty-four inches (24") deep. The box shall
be twenty inches (207} in diameter. Meter box cover shall be
eleven and one-half inches (11 1/27) diameter by four inches (4")
deep. Meters shall be five-eighths inch by three-fourths inch (5/8”
x 3/4"), unless shown otherwise on the plans. Meter connections
shall be made by means of copper setters having a cutoff and
three-fourths inch (3/4”) spud. When shown on the plans
{Standard Details) an angle check vaive shall be furnished on the
meter outlet side of the copper setter. (The size of meter box
stated is for five-eighths inch by three-fourths inch (5/8” x 3/4")
meter. For larger meters, meter box size shall be in accordance
with standard practice). Alternative boxes may be considered
upon submittal of shop drawings and performance data.

7. Meters shall be set in a workmanlike manner with backfill neatly
compacted in place. In yards, pastures and other grassed areas,
top of meter box will be one-half inch (1/2") above grade, otherwise
two inches (2") above grade.

2.03 SERVICE LINES

A

Unless indicated otherwise on the plans, all service lines shall be three
quarter inch (%-inch) 250 psi Polyethylene tubing. A generous loop of
Polyethylene tubing shall be included with the length required for the
meter setting. A corporation stop shall be used on each service line at the
main line connection.

Service lines crossing a county road or city street will be jacked beneath
paved or black topped city streets or county roads, unless rock prevents
using this method. Open cut shall be used on all unpaved city streets,
county roads and private driveways. Black topped private driveways shall
also be jacked under. In all cases where lines are under traffic, a
minimum cover of thirty inches (30") shall be provided. All backfill shall be
puddled or compacted by air tampers in layers no greater than six inches
(6") in depth.

Existing service meters shall be disconnected from existing water mains
where indicated, and shall be reconnected to the new line. This work
shall include up to thirty (30) lineal feet of matching type/diameter service
line in the unit price bid for meter reconnection. Compression couplings
with inserts shall be used to reconnect flexible (plastic) service line and
sweat joints used for copper service line.

END OF SECTION
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SECTION 02900
LANDSCAPING
PART 1 GENERAL
1.01 DESCRIPTION OF WORK
A, Landscape development work in this phase is generally limited to seeding
and sodding.
1.02 RELATED WORK
A, Sub-grade elevations, excavation, filling, and grading required to establish

elevations shown on Drawings are not specified in this Section. Refer to
this Division, Section 02200.

B. Erosion and sediment control are included in this Division, Section 02270.
1.03 SCOPE OF WORK

A. Sod shail be placed on all slopes steeper than 3:1 except for dam
embankment slopes. All other surfaces including dam embankment
slopes shall be fertilized and seeded as specified hereinafter, except for
those surfaces to be paved or rip-rapped.

B. Fertilizing and seeding shall be performed on all disturbed areas within
the limits of work of this contract which are not specified to be sodded and
are not occupied by structures, road, concrete slab walls, etc. or within the
impoundment area.

PART 2 PRODUCTS
2.01  QUALITY OF SOD

A, Sod shall be well-rooted Keniucky Blue Grass sod or other approved
pasture sod, completely free from noxious weeds. and reasonably free
from objectionable grasses, weeds and stones or other foreign materials.
The source of the sod shall be available for inspection and approvai by
the ENGINEER prior to stripping.

B. Sections of sod stripped may vary in length not to exceed 8 feet but shall
be of uniform width of not less than 10 inches nor more than 18 inches,
and shall be cut to a depth of not iess than 1 inch and not more than 2
inches. The above widths and lengths are required to ensure proper
handling without undue tearing and breaking. Sod from light sand or
heavy clay will not be accepted. When cut in strips, the sod shall be rolled
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with the grass folded inside. The sod shall be cut by means of an
approved mechanical sod cutter. During dry weather, the sod shall be
watered before stripping to ensure its vitality and to prevent the loss of soil
from the roots. Sod shall be rejected if permitted to decay or dry out to the
extent that, in the judgment of the ENGINEER, its survival is doubtfut.

2.02 PLACING SOD

A

E.

The sod bed shall be shaped to a smooth even surface and shall be
graded such that the sod, when in place, shall be flush with any adjacent
turfed area, pavement or other structures, except when otherwise directed
by the ENGINEER. Prior to placing of the sod, fertilizer (10-20-10 - Ratio -
25 Ibs. per one thousand square feet), Agricultural Limestone (Ratio - 75
Ibs. per one thousand square feet), shall be applied, harrowed, raked or
otherwise incorporated into the soil. After application of above, the sod
bed, if dry, shall be moistened to the loosened depth.

No sod shall be placed when the temperature is below 32°F. No frozen
sod shall be placed, nor shall any sod be placed on frozen soil. Sod shall
not be placed during extremely dry weather unless authorized, in writing,
by the ENGINEER and provided that immediately after placing, the wood
is covered with a 1 inch thickness of straw mulch.

The sod shall be carefully placed by hand so that each section closely
joins the adjacent sections without overlapping. All open spaces or gaps
shall be plugged with sod cut to the same size and shape.

The sod, after it is placed, shall be wetted thoroughly and tamped or rolied
to incorporate the roots with the sod bed and to ensure tight joints
between strips.

All sodded areas shall be kept thoroughly moist for 2 weeks after sodding.

203 FERTILIZING AND SEEDING

A

This work consists of furnishing all labor, equipment and materials and in
performing all operations in connection with the fertilizing and seeding of
all the finished graded areas not specified to be sodded or occupied by
structures, roads, concrete slabs, sidewalks, walls, etc., and including
grassed areas destroyed or damaged by the CONTRACTOR.

The areas to be seeded shall be thoroughly tilled to a depth of at least 4"
by deicing, harrowing, or other approved methods until the condition of the
soil is acceptable to the ENGINEER. After harrowing or deicing, the seed
bed shall be dragged and/or hand raked to finished grade.

Fertilizer shall be 25 Ibs. of 10-20-10 or equivalent per 1,000 square feet.
The incorporation of the fertilizer and the agricultural lime (Ratio - 75 lbs.
per one thousand square feet) may be a part of the tillage operation and
shall be applied not less than 24 hours nor more than 48 hours before the
seed is to be sown.
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D. The seed mixture to be sown for dry land areas shall be in the following
proportions:
Common Name Propartion By % of Purity % of
Weight Germination
Kentucky Bluegrass 40 90 85
Chewings Fescue 25 90 85
italian Rye Grass 20 90 85
Red Top 10 920 85
White Clover 5 95 a0

The seed mixture for stream bank and wet soil areas shall be in the
following proportions and applied at the noted rates:

Pure Live Seed

(PLS)
Scientific Name Common Name Ounces/Acre
Andropogon gerardii Big bluestem grass 66
Calamagrostis canadensis Blue joint grass 4
Elymus canadensis Canada wild rye 16
Panicum virgatum Switch grass 2
Sorghastrum nufans Indian grass 2
Pure live Seed
(PLS)
Scientific Name Common Name Ounces/Acre
Spartina pectinata Prairie cord grass 6
Agrostis alba Redtop 8
Avena sativa Seed oats 360
Lolium multiflorum Annual rye 100
Phleum pratense Timothy 20
Aster ericoides Heath aster 2
Aster novae-angliae New England aster 1.25
Baptisia leucantha White wild indigo 1.5
Cassia fasciculata Partridge pea 3.5
Coreopsis Iripteris Tall coreopsis 1.25
Desmodium illinoense Hiinois tick trefoil 1
Eryngium yuccifolium Rattlesnake master 3
Gentiana andrewsii Botile gentian 1
Helenium autumnale Sneezeweed 1.25
02900-3
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Helianthus grosseserratus Sawtooth sunflower 2
Lespedeza capitata Round-headed bush clover 3
Liatris spicata Marsh blazing star 4
Monarda fistulosa Prairie bergamot 0.75
Parthenium integrifolium Wild quinine 2.5
Physostegia virginiana False dragon; Obedient plant 1
Pycnanthemum virginianum Common mountain mint 05
Ratibida pinnata Yellow coneflower 3.5
Rudbeckia hirta Black-eyed susan 1.5
Rudbeckia laciniata Wild golden glow 2
Rudbeckia subtomentosa Sweet black-eyed susan 1.25
Silphium integrifolium Rosin weed 2
Silphium laciniatum Compass plant 3
Silphium perfoliatum Cup plant 3
Silphium terebinthinaceum Prairie dock 2
Solidago juncea Early goldenrod 2
Solidago rigida Stiff goldenrod 2
Solidago rugosa Rough goldenrod 2.5
Tradescantia ohioensis Common spiderwort 1.25
Vernonia altissima taeniofricha Hairy tall ironweed 3
Veronicastrum virginicum Culver's root 1
Zizia aurea Goiden alexanders 05
E. All seed shall be fresh and clean and shall be delivered mixed, in
unopened packages, bearing a guaranteed analysis of the seed and
mixture.
F. Seed shall be broadcast either by hand or approved sowing equipment at

the rate of ninety (90) pounds per acre (two pounds per 1,000 square
feet), uniformly distributed over the area. Broadcasting seed during high
winds will not be permitted. The seed shall be drilled or raked into a depth
of approximately 1/2 inch and the seeded area shall be lightly raked to
cover the seed and rolled. Drill seeding shall be done with approved
equipment with drills not more than 3 inches apart. All ridges shall be
smoothed out, and all furrows and wheel tracks, shall be removed.

G. Seed may be sown during the following periods:

February 1 to April 16
August 15 to October 15

H. Seed may not be sown at any other time except with the written approval
of the ENGINEER.
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After the seed has been sown, the areas so seeded shall be mulched with
clean straw at the rate of one (1) bale per 2,000 feet (approximately 1 inch
loose depth). Mulch on slopes shall be held in placed with binder twine
staked down at approximately 18 inch centers or by other equally
acceptable means,

Areas seeded shall be protected until a uniform stand develops, when it
will be accepted and the CONTRACTOR relieved of further responsibitity
for maintenance. Displaced mulch shall be replaced or any damage to
the seeded area shall be repaired promptly, both in a manner to cause
minimum disturbance to the existing stand of grass. If necessary to obtain
a uniform stand, the CONTRACTOR shall re-fertilize, re-seed and re-
mulch as needed. Scattered bare spots up to one (1) square yard in size
will be allowed up to @ maximum of 10 percent of any area.

EXECUTION

3.01 SEQUENCE OF WORK

A.

All finish grading in a general area shall be complete before sodding or
fertilizing and seeding begins.

3.02 BASIS FOR PAYMENT

A

Payment for sod or fertilizing and seeding shall be made on a unit price or
a lump sum basis where a separate bid item is provided. Otherwise
payment for all landscaping required for other work, such as structures,
pipelines, etc., shall be made on a unit price or lump sum basis bid for that
work.

END OF SECTION
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SECTION 03300

CAST-IN-PLACE CONCRETE

PART 1 GENERAL
1.01  WORK INCLUDED

A. This section includes cast-in-place concrete, formwork, reinforcing steel
and related accessories in conformance with the requirements of AC|
301-latest revision, Specifications for Structural Concrete, which is
hereby made a part of these Specifications except as modified by the
Supplemental Requirements under PART 3. - EXECUTION, this Section.

B. ACI 301 - latest revision is the latest consensus standard publication on
concrete work and, as modified by the Supplemental Requirements in
PART 3 - EXECUTION, this Section, is a complete specification. ACI
301-latest revision is part of Field Reference Manual AC! Publication SP-
15 (latest revision) which includes pertinent ACl and ASTM standards
considered helpful and necessary job-site reference. The Supplemental
Requirements can easily be noted or clipped and taped in SP-15 (latest
revision) for ready referral. The CONTRACTOR shall keep at least one
copy of SP-15 (latest revision) in the field office at all times.

C. PART 2 - PRODUCTS, this Section, includes the common concrete
ingredients of cement, aggregate and water as well as admixture and
grout and other concrete related items such as reinforcing steel,
waterstop and joint materials. These products are also generally
addressed under PART 3 - EXECUTION in ACI| 301-latest revision with
modifications.

D. The work also includes furnishing all labor, materials, equipment and
incidentals required to place anchor bolts, inserts, reglets, flashing, pipe
sleeves, conduits and other items to be embedded or passed through the
concrete as specified under other sections or as shown on the
Architectural, Mechanical, Electrical and Instrumentation and Heating
and Ventilating Project Drawings.

E. Quality assurance (ACI Section 1.6). The CONTRACTOR shall employ a
qualified testing agency to measure the slump, air, temperature and age
of the concrete mixture delivered to the site. The CONTRACTOR'S
testing agent will also make three test cylinders from each 50 cubic
yards, or fraction thereof, of each concrete mixture placed in any one
day.

1.02 SUBMITTALS

A Product Data: Submit manufacturer's product data with application and
installation instructions for proprietary materials and items, including

03300-1
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reinforcement and forming accessories, admixtures, patching
compounds, waterstops, joint systems, curing compounds, dry-shake
finish materials, shrinkage-resistant grout, and any others that may be
requested by ENGINEER.

B. Shop Drawings, General; All shop drawings submitted shall be a
complete set of original drawings created by the Supplier. No partial or
incomplete submittals nor duplication of ENGINEER original documents
will be permitted.

All shop drawing submittals shall inciude 6 sets of prints for structural
consultant to review and mark up. (Note number of prints may be
increased by ENGINEER at the Preconstruction Conference.}

Shop drawings must not only bear the Contractor's stamp of approval but
shall also show evidence that each item has been thoroughly checked.
Failure to comply with this requirement shall result in the ENGINEER'S
return of the submission (without review or action) for the Contractor's
proper submission and review. No exceptions shall be taken.

The ENGINEER has set aside time to examine shop drawings one time
only and to briefly reexamine a resubmission one time. Should it be
required that shop drawings or product data be reviewed again, the
Contractor shall reimburse the ENGINEER at the cost of 3.25 times the
hourly rate of the ENGINEER'S personnel to reexamine them.

Copies of shop drawings used in the field shall bear the ENGINEER'S,
review stamp with items checked to indicate a satisfactory final review.

C. Shop Drawings; Reinforcement: Prior to fabrication, submit shop
drawings for fabrication, bending, and placement of concrete
reinforcement. Comply with AC! 315 "Manual of Standard Practice for
Detailing Reinforced Concrete Structures” showing bar schedules, stirrup
spacing, diagrams of bent bars, and arrangement of concrete
reinforcement. Include special reinforcement required and openings
through concrete structures.

D. Shop Drawings; Formwork: Submit shop drawings for fabrication and
erection of specific finished concrete surfaces as indicated. Show
general construction of forms including jointing, special form joint or
reveals, location and pattern of form tie placement, and other items which
affect exposed concrete visually.

ENGINEER'S review is for general architectural applications and features
only. Design of formwork for structural stability and efficiency is
Contractor's responsibility.

E. Samples: Submit samples of materials as specified and as otherwise
requested by ENGINEER, inciuding names, sources and descriptions.
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F. Laboratory Test Reports: Submit laboratory test reports for concrete
materials and mix design test as specified.

G. Materials Certificates: Provide materials certificates in lieu of materials
laboratory test reports when permitted by ENGINEER. Material
certificates shall be signed by manufacturer and Contractor, certifying
that each material item complies with, or exceeds, specified
requirements.

1.03 QUALITY ASSURANCE

A Codes and Standards: Comply with provisions of following codes,
specifications and standards, except where more stringent requirements
are shown or specified.

ACI 301 "Specifications for Structural Concrete for Buildings".

ACI 304 "Recommended Practices for Measuring, Mixing, Transporting
and Placing Concrete”.

ACI 318 "Building Code Requirements for Reinforced Concrete”.
Concrete Reinforcing Steel Institute, "Manual of Standard Practice”.
ANSI/AWS D1.4 "Structural Welding Code -- Reinforcing Steel”.

ACI 117 - 90 “Standard Tolerances for Concrete Construction and
Materials”.

B. Materials and operations shall be tested and inspected as work
progresses. Failure to detect defective work shail not prevent rejection
when defect is discovered, nor shall it obligate the Owner for final

acceptance.

C. All sampling and/or testing in the field shall be made by an AC{ Concrete
Field Testing Technician Grade | in accordance with AC! CP1 or
equivalent,

D. Testing agencies shall meet the requirements of “Standard

Recommended Practice for Inspection and Testing Agencies for
Concrete, Steel, and Bituminous Materials as Used in Construction,”
ASTM E 329, latest edition.

E. Concrete Testing Service:

Engage a testing laboratory acceptable to ENGINEER at Contractor's
expense to perform the following services:

1. Qualification of proposed materials and the establishment of mix
designs in accordance with "Building Code Requirements for
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Reinforced Concrete,” AC| 318, latest edition and as noted under
Proportioning and Design of Mixes listed elsewhere in this section.

2. See Section 3.19 Quality Control Testing During Construction For
Required Tests.

3. Testing services needed or required by the Contract.

4. Correct deficiencies in structural work which inspections have
indicated to be not in compliance with requirements. Perform
additional tests, at Contractor's expense, as may be necessary to
reconfirm any non-compliance of original work, and as may be
necessary to show compliance of corrected work.

F. Materials and installed work may require testing and retesting, as
directed by ENGINEER at anytime during progress of work. Allow free
access to material stockpiles and facilities. Tests including retesting of
rejected materials and installed work, shall be done at Contractor's
expense.

G. Pre-installation Conference:

At least 14 days prior to the start of the concrete construction schedule,
the Contractor shall conduct a pre-installation conference at the project
site to review the proposed mix designs and to discuss the required

methods and procedures to achieve the required concrete construction.

The Contractor shall require representatives of every party who is
concerned with the concrete work to attend the conference, including, but
not limited to, the following:

Contractor’s superintendent
Material Testing Agency
Concrete subcontractor
Engineer

Construction Manager
Owner

1.04 PROJECT CONDITIONS

A Protection of Footings Against Freezing: Cover completed work at
footing level with sufficient temporary or permanent cover as required to
protect footings and adjacent subgrade against possibility of freezing;
maintain cover for time period as necessary.

B. Protect adjacent finish materials against spatter during concrete
placement.
PART 2 PRODUCTS
03300-4
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2.0t MATERIALS
A. General

1. After award of the Contract, the CONTRACTOR shall submit in
writing to the ENGINEER the name, address and qualifications of
the ready-mix supplier who will furnish concrete for the project.
The CONTRACTOR shall also submit the supplier and source of
the sand, coarse aggregate, cement, admixtures, and the
proposed mix design. The testing laboratory selected by the
CONTRACTOR and approved by the ENGINEER shali receive
from the ENGINEER a copy of this Section 03300, this Division, of
the Project Specifications. The CONTRACTOR shall send the
required materials to the testing laboratory for mix design testing
unless pre-qualified mixes are on hand that have adequate test
results per ACI 301.

2. Each material submitied for tests shall be from the same single
source as material proposed for the concrete work unless
otherwise required or permitted.

3. Also refer to ACI 301-latest revisions and Suppiemental
Requirements under PART 3 - EXECUTION, this Section.

B. Cement (ACI Section 4.2.1.1.a)

1. Portland cement for concrete and mortar shall conform to ASTM
C 150-latest revision, Type .

2. The ENGINEER may require the CONTRACTOR to deliver
cement to the testing laboratory for tests according to ASTM
Specification C 150-latest revision for Type |. Shouid cement fail
the tests, the CONTRACTOR shall pay for the tests and the
ENGINEER shall have the right to reject the brand.

3. Cement for tests shall be delivered in four-ply paper bags with
supplier and source identified in writing. Cement shall be stored
in a dry location for not longer than 80 days after delivery from the
mifl.

C. Admixtures (ACI Section 4.2.1.4)

1. The air-entraining admixture for concrete shali conform to ASTM
C 260-latest revision.

2. Water-Reducing Admixture: ASTM C 494, Type A, and contain
not more than 0.1% chloride ions. Type A, Water-Reducing
admixture shall be a hydroxolated polymer type admixture.
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Admixtures that are predominantly composed of hydroxolated
carboxylic acid or lignin suifonates are not permitted.

3. The non-chloride accelerating admixture for concrete shall
conform to ASTM C494-iatest revision for Type C or E
(accelerating admixtures).

4. The water-reducing, set retarding admixture for concrete shall
conform to ASTM C 494-latest revision for Type D, and contain
not more than 0.1% chloride ions (water-reducing and retarding
admixtures).

5. The high range water-reducing admixture for concrete shall
conform to ASTM C 494-latest revision for Type F, and contain
not more than 0.1% chioride ions (high range super plasticizer
water-reducing admixtures).

6. The high range water-reducing and retarding admixture for
concrete shall conform to ASTM C 494-latest revision for Type G,
and contain not more than 0.1% chloride ions (high range super
plasticizer water-reducing and retarding admixtures).

7. The shrinkage reducing admixture (REQUIRED for all cell
structural floors, walls, beams, control area floor slab and
maintenance building floor slab) for concrete shall conform to
ASTM C157- latest revision (shrinkage-reducing admixtures).
Available materials are as follows:

a. Eclipse Plus or Eclipse Floor by W. R. Grace & Co.
b. Approved equivalent.

8. The plastic crack control fibers in the concrete (NOT REQUIRED
for this project) shall be in accordance to ASTM C1116. They
shall be virgin polypropylene, 3/4" in length, colated, fibrilated, or
microfilament. Dosage rate range 1/2 to 1-1/2# pounds per cubic
yard of concrete. Available materials are as follows:

a. Grace Fibers, Microfibers, or Gilco by W. R. Grace & Co.
b. Approved Equivalent.

9. The temperature and shrinkage or post-crack control high volume
fibers in the concrete (REQUIRED for the dumpster support slab
only) shall be in accordance to ASTM C1116. They shall have a
minimum tensile strength of 78ksi, minimum modulus of elasticity
of 1300ksi, and a minimum length of 1.5". They shall have the
ability to attain a minimum average residual flexural strength (f'e3)
of 150psi residual in accordance to ASTM C1018-97. Fiber

03300-6
p\breathitt\098-42 airport\specsicontract 1\tech\03300.doc Rev: 10-04-11 1/20/2017; 1:14 PM



Breathiit Couniy Water District
KY 2436 Airport Road Waterline Extension
Technical Specifications

dosage rate is based on fe3, f'c, and concrete slab thickness.
Available materials are as foilows:

a. “Strux 90/40" by W. R. Grace & Co.
b. Approved equivalent,

10. Corrosion resistant additive such as Xypex ADMIX C-1000 (dye)
or approved equal concrete waterproofing admix (REQUIRED for
floor,walis and top of the plant sump, Dwg 20-2-23) shall be
added to the concrete during the batching operation to provide
corrosion resistance. 3% of the required weight of Portland
Cement shall be added as Xypex. The amount of cement shall
remain the same and not be reduced. A colorant shall be added
to verify the Xypex ADMIX was added to the concrete. Colorant
shall be added at the ADMIX manufacturing facility, not at the
concrete batch plant. Xypex ADMIX must be added to the
concrete at the time of batching. It is recommended that the
ADMIX powder be added first to the rock and sand and biended
thoroughly for 2-3 minutes before adding cement and water. The
total concrete mass should be blended using standard practices
to insure homogeneous mixture.

11. The admixture manufacturer shall furnish a qualified concrete
technician employed by the manufacturer, to assist in the proper
field batching and use the specified admixtures if requested by the
Engineer. The technician shall visit the site at the beginning of
concrete operations and as requested during construction. In
addition, the manufacturer shall furnish the ready mix plant with
accurate and dependable equipment for the proper dispensing of
admixture.

12. Substitute admixtures will be acceptable provided they meet or
exceed all properties of the specified materials and specified field
service is provided.

13. The CONTRACTOR shall deliver, to the testing laboratory
selected by the OWNER, 12 fluid ounces of each admixture
required in the concrete design mix such as air entraining, water-
reducing, and water-reducing, set-retarding admixtures.
Admixture samples shall be labeled with printed identification
indicating trade name, strength, dosage instructions and
manufacturer.

14. Pozzolanic admixtures according to "Specification for Fly Ash and
Raw or Calcined Natural Pozzolans for Use in Portland Cement
Concrete" (ASTM C 618 type F-latest revision) and AC! 301,
4.2.1.1.c shall be limited to 15% of the minimum cement by
weight.
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186. Prohibited Admixtures: Calcium chloride thyocyanates or
admixtures containing more than 0.1% chloride ions are not
permitted..

D. Water (ACI 301 Section 4.2.1.3)

1. Water shall be clean and free from injurious amounts of oils, acid,
alkali, organic matter, or other deleterious substances. Potable
tap water will normally fulfill the above requirements, but the
requirements of ASTM C 94 shall be met.

2. When subjected to the mortar strength test described in ASTM C
94-latest revision, the 28-day strength of mortar specimens made
with the water under examination and normal portland cement
shall be at least 100 percent of the strength of similar specimens
made with distilled water.

E. Fine Aggregate (ACI 301 Section 4.2.1.2)

1. Fine aggregate shall consist of clean, well grated particles of hard,
durable sand and shall contain limited amounts of deleterious
substances. Fine aggregates shall meet the requirements of KTC
Section 805 or ASTM C 33.

2. The CONTRACTOR shall deliver sand as requested by the
ENGINEER to the testing laboratory for initial and periodic tests.
Usually 150 pounds of sand for initial and periodic tests will be
sufficient. All material delivered to the laboratory shall be
accompanied by identification in writing as to suppler and source.

3. Sand shall be graded in accordance with Section 804-latest
revision of the Kentucky Transportation Cabinet, Department of
Highways Standard Specifications for Road and Bridge
Construction - latest edition.

Percent
Passing 3/8 inch Sieve 100
Passing No. 4 Sieve 90-100
Passing No. 16 Sieve 45-85
Passing No. 50 Sieve 5-25
Passing No. 100 Sieve 0-8
4, Sand shall meet the requirements of these Specifications and the
specifications and tests listed below:
Deleterious Par. 5 - ASTM Designation C 33-latest
Substances revision.
Soundness Par. 6 - ASTM Designation C 33-latest
revision.
03300-8
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Organic Impurities ASTM Designation C 33-latest revision.
F. Coarse Aggregate (ACI| 301 Section 4.2.1.2)

1. Coarse aggregate shall be washed river gravel or crushed
limestone of hard durable particles and shall contain limited
amounts of deleterious substances. Crushed limestone shall
come from |ledges of a quarry approved by the Kentucky
Transportation Cabinet, Department of Highways for use in
reinforced concrete untreated bridge superstructures above the
tops of the caps excluding pedestals.

2. The CONTRACTOR shall deliver coarse aggregate as requested
by the ENGINEER to the testing laboratory for initial tests and
periodic tests. Usually 200 pounds of coarse aggregate for initial
and periodic tests will be sufficient. All material delivered to the
laboratory shail be accompanied by identification in writing as to
supplier and source.

3. Coarse aggregate shall be graded in accordance with ASTM C 33
and Section 805 of the Kentucky Transportation Cabinet,
Department of Highways Standard Specifications for Road and
Bridge Construction-latest edition. Refer to ACI 301 Section
4.2.2.3 for maximum size of course aggregate.

Percent By Weight

No. 57 No. 67
Passing 1-1/2-Inch Square Sieve 100 --
Passing 1-Inch Square Sieve 95-100 100
Passing 3/4-Inch Square Sieve - 90-100
Passing 1/2-Inch Square Sieve 25-60 -
Passing 3/8-Inch Square Sieve - 20-55
Passing No. 4 Square Sieve 0-10 0-10
Passing No. 8 Square Sieve 0-5 0-5

4, Coarse aggregate shall meet the requirements of these

Specifications and the specifications and tests listed below:

Deleterious Substances  Par. 9 - ASTM Designation C 33-
latest revision

Soundness Par. 9 - ASTM Designation C 33-
latest revision

Abrasion Par, 9 - ASTM Designation C 33-
latest revision

G. Reinforcing Steel (ACI Section 3)
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Breathitt County Water District
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1. Unless otherwise required or permitted, concrete reinforcing bars
shall conform to grade 60 deformed bars and shall meet
requirements of Deformed and plain Billet-Steel Bars for Concrete
Reinforcement (ASTM A 615-latest revision), Rail-Steel Deformed
and Plain Bars for Concrete Reinforcement (ASTM A 616-latest
revision) or Axle-Steel Deformed and Plain Bars for Concrete
Reinforcement (ASTM A 617-latest revision). All other
reinforcement and details shall conform to ACI Standard Building
Code Requirements for Reinforced Concrete (ACI 318-latest
revision).

2. Before steel is shipped to job, the reinforcing steel supplier shall
submit to the ENGINEER, 2 certified copies of mill tests on all
steel to be used in the work. The tests shall substantiate that
chemical and physical properties of the steel comply with the
requirements of the governing specifications.

3. The CONTRACTOR shall carry in stock at the beginning of the
concrete work the following amounts of extra reinforcing steel for
replacement of lost steel or additional steel considered necessary
by the ENGINEER.

5 3/8-Inch Rods 30 Feet - 0-Inch Long
5 1/2-Inch Rods 30 Feet - 0-Inch Long
5 5/8-inch Rods 30 Fest - 0-Inch Long

H. Non-shrink Grout

1. Unless otherwise required or permitted, the grout for non-shrink
waterproof joints, waterproof mortar patches, filling under handrail
floor flanges and anchoring bolts into existing concrete shall be
Sonneborn-Contech Sonogrout, Master Builders' Masterflow 713
grout, or approved equal. The grout for use under base plates of
columns, pumps, compressors, generators and similar heavy
equipment, and for rebar grouting shall be Sonneborn-Contech
FerroLith GNC, Master Builders' Embeco 636 or approved equal.

l. Waterstop for Construction and Control Joints

1. Waterstops shall be 6-inches wide, 3/16-inch minimum thickness,
ribbed with center bulb, virgin polyvinyl chloride, in accordance
with Corps of Engineers Specifications CRD-C-572, latest
revision, as manufactured by Vinylex Corp., W. R. Grace Co.,
Southern Metal and Plastics, or approved equal.

2. Waterstops shall be furnished in maximum lengths available to
reduce the number of joints to the minimum. All joints shall be
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lapped, as recommended by manufacturer, to make the stops
continuous and watertight.

J. Waterstop for Expansion Joints

1. Waterstops, where required in expansion joints, shall be 9-inches
wide, 1/4-inch minimum thickness, ribbed with center bulb, virgin
polyvinyl chloride, in accordance with Corps of Engineers
Specification CRD-C-572, latest revision, as manufactured by
Vinylex Corp., W. R. Grace Co., or approved equal.

K. Premolded Joint Fillers

1. Joint fillers, where required, shall be Sonneborn-Contech Sonoflex
F foam expansion joint filler {closed cell, ultraviolet stable,
polyethylene foam), or equivalent W. R. Grace Co., products, or
approved equal. Where application requires cementing the joint
filler into place, such as in a wall expansion joint, a pressure-
sensitive adhesive recommended by the filler manufacturer shall

be used.
L. Joint Sealants and Backing for Sealants
1. For sealing vertical exposed faces of joint filters, use Sonneborn-

Contech Sonolastic NPI (one component urethane) or equivalent
W. R. Grace Co. products, or approved equal. For water
immersion, prime with Sonneborn-Contech Primer No. 733 for
concrete and masonry and Primer No.758 for glass and metals or
as required by manufacturers of equivalent acceptable sealants.

2. For sealing horizontal exposed faces of joint fillers, use
Sonneborn-Contech Sonolastic SL1, one-part, self-leveling,
polyurethane sealant with Primer No. 733 or equivalent W.R.
Grace Co. products, or approved equal.

3 Where additional sealant backing is needed to control the depth
of sealant in relation to joint width, use Sonneborn-Contech
Sonofiex F foam expansion joint filler or Sonofoam Backer Rod
(closed cell polyethylene foam) or equivalent W. R. Grace Co.
products, or approved equal.

M. Self-Leveling Floor, Deck and Sidewalk Joint Sealant

1. One-part self-leveling polyurethane sealant for concrete floors,
decks, sidewalks and other horizontal contraction and expansion
joints shali be Sonolastic SL1 as manufactured by Sonneborne-
Contech or equivalent by W. R. Grace Company, or approved
equal.
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2. Sealant shall comply with Federal Specification TT-S-00230C,
Type 1 Class A and ASTM C 920-latest revision, Type S, Grade
P, Class 25. Joint primer shall be Sonolastic Joint Primer No.
733, or equal, shall be used where joints will be subjected to
continuous or protracted periods of water immersion. When
required in deep joints, backing material shall be Sonofoam
Backer-Rod, or approved equal, which should not be primed
and/or punctured.

3. Sealant color shall be limestone gray, tan, and/or mortar (stone)
as selected by the ENGINEER unless otherwise required or
permitted.

N. Concrete Floor Curing and Sealing System
1. System shall be a pigmented, ready to use, non-yellowing, acrylic

curing and sealing compound which seals by providing a tough
scuff resistant film over freshly finished concrete and complies
with ASTM C309 and AASHTO M-148. System shall be Gray
Kure-N-Seal as manufactured by Sonneborn-Contech or
equivalent by W. R. Grace Company, or approved equal.

0. Vibration Isolating Pit Liners

1. Liner material shall be specifically engineered to provide optimum
compression rates for inertia block foundation. Liner material
shall be unaffected by oils, coolants, cutting fluids and other
liquids normally found in industrial environments.

2. Liner material shall be manufactured by the traditional felting
process in two densities. A less dense material shall be used to
isolate sidewalls of inertia block. A more dense material shall be
applied to the base surface of the pit.

3. Liner material shall be 1/2" thick 1B-500-32 for the sidewalls and
1/2" thick 1B-500-B1 for each of two base layers in 3 feet by 5
feet sheets as manufactured by Unisorb, or approved equal.

4, Vinyl or duct tape shall be used to seal joints between sheets of
materials to assure that no fluid concrete enters the joints causing
“short-circuiting” of the inertia block insulation.

P. Reglets: Where resilent or elastomeric sheet flashing or bituminous
membranes are terminated in reglets, provide reglets of not less than
26gage galvanized sheet steel. Fill reglet or cover face opening to
prevent instrusion of concrete or debris.

Q. Dovetail Anchor Slots: Hot-dip galvanized sheet steel, not less than
0.03363 inch thick (22 gauge) with bent tab anchors. Fill slot with
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temporary filler or cover face opening to prevent instrusion of concrete or
debris.

R. Granular Base: Compacted layer of #57 stone, uniess otherwise
approved or directed by ENGINEER.

S. Vapor Barrier: Provide vapor barrier cover [above/under] prepared base
material for slabs on grade and where indicated. Use only materials
which are resistant to decay when tested in accordance with ASTM E
154, as follows:
Polyethylene sheet not less than 10 mills thick.

T. Moisture-Retaining Cover: One of the following, complying with
ANSI/ASTM C 171.

a. Waterproof paper.
b. Polyethylene film.
C. Polyethylene-coated burlap.
u. Bonding Compound: Polyvinyl acetate, rewettable type.

a. Products: Subject to compliance with requirements, provide one
of the following:

"Weldcrete"; Larson Products.

"Everbond"; L & M Construction Chemicals.
"Eucoweld"; Euclid Chemical Co.
"Daraweld C"; W.R. Grace

"Sonocrete”; Sonneborn-Contech.

V. Epoxy Adhesive: 100% solids, two component material suitable for use
on dry or damp surfaces.

b. Products: Subject to compliance with requirements, provide one
of the following:

"Thiopoxy”; W.R. Grace.
"Sikadur Hi-Mod"; Sika Chemical Corp.
"Euco Epoxy"; Euclid Chemical Co.

PART 3 EXECUTION

3.01  SUPPLEMENTAL REQUIREMENTS TO ACI 301-latest revision

A ACI 301- SECTION 4 - CONCRETE MIXTURES
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1. Also refer to PART 2 —- PRODUCTS, for required admixtures

2. Ready-Mix Concrete: Comply with requirements of ASTM C 94,
and as herein specified.

a. Delete references for allowing additional water to be added
to batch for material with insufficient slump. Addition of
water to batch will not be permitted.

b. During hot weather, or under conditions contributing to
rapid setting of concrete, a shorter mixing time than
specified in ASTM C 94 may be required.

C. When air temperature is between 85°F (30°C) and 90°F
(32°C), reduce mixing and delivery time from 1-1/2 hours
to 75 minutes, and when air temperature is above 90°F
(32°C), reduce mixing and delivery time to 60 minutes.
Mixing and delivery time will not have to be reduced if
Type D retarder is incorporated in the mix.

d. Provide batch ticket for each batch discharged and used in
work, indicating project identification name and number,
date, mix type, mix time, quantity, and amount of water
introduced.

B. AC1 301 —~ SECTION 4 - PROPORTIONING

1. General - concrete shall be composed of portland cement, fine
aggregate, coarse aggregate, water, and as specified,
admixtures. Proportions of ingredients shall produce concrete
that will work readily into corners and angles of forms, bond to
reinforcement, without segregation or excessive bleed water
forming on surface. Proportioning of materials shall be in
accordance with ACI 211.1-91, "Recommended Practice for
Selecting Proportions for Normal, Heavyweight & Mass Concrete."

2. Prepare design mixes for each type and strength of concrete by
either laboratory trial batch or field experience methods as
specified in ACI 301. If trial batch method is used, use an
independent testing facility acceptable to ENGINEER for
preparing and reporting proposed mix designs. The testing facility
shall not be the same as used for field quality control testing
unless otherwise acceptable to ENGINEER.

3. Submit written reports to ENGINEER of each proposed mix for
each class of concrete at least 45 days prior to start of work. Do
not begin concrete production untii mixes have been reviewed and
approved by ENGINEER.
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4. Required Average Strength Above Specified Strength:
Determinations of required average strength (fcr) shall be in
accordance with ACI 318, "Building Code Requirements for
Reinforced Concrete,” and evaluations of compressive strength
results of field concrete shall be in accordance with ACl 214-88,
"Recommended Practice for Evaluation of Strength Test Results
of Concrete.”

a. Trial Mixes when the ready-mix producer does not have a
record of past performance, the combination of materials
and the proportions selected shall be selected from trial
mixes having proportions and consistencies suitable for
the work based on ACI 211.1, using at least three different
water-cement ratios which will produce a range of
strengths encompassing those required.

1) Average strength (fcr) required shall be 1200 psi
(8.3 MPa) above specified strength.

b. Past Field Experience - proportions shall be established on
the actual field experience of the ready-mix producer with
the materials proposed to be employed. Standard
deviations shall be determined by 30 consecutive tests (or
two groups of tests totaling 30 or more).

1) Average strength (fcr) shall exceed specified
strength (f 'c) by at least:

400 psi (2.8 MPa) - standard deviation is less than
ggg psi (3.8 MPa) - standard deviation is 300 to
ggg psi (4.8 MPa) - standard deviation is 400 to
ggg psi (6.2 MPa) - standard deviation is 500 to
?ggo psi (8.3 MPa) - standard deviation is above
600 or unknown

5. Design mixes to provide normal weight concrete with the design
strengths as indicated on drawings. The average strength shall
exceed specified compressive strength as required in accordance
with ACI 318.

8. High Early Strength Concrete: If early strength development is a
requirement to meet construction schedules, the mix shall be
proportioned to develop the necessary compressive strength at
the required age, and data will be provided to the engineer for
review.
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7. Adjustment to Concrete Mixes: Mix design adjustments may be
requested by Contractor when characteristics of materials, job
conditions, weather, test results, or other circumstances warrant;
at no additional cost to Owner and as accepted by ENGINEER.
Laboratory test data for revised mix design and strength results
must be submitted to and accepted by ENGINEER before using in
work.

8. ACI Section 4.2.2. Performance and Design Requirements
Add the following final paragraph:

Specified strength of concrete, f'c for each structure or portion of
structures shall be as follows unless otherwise required or
permitted:

a. Class 4,000 concrete (¢ = 4,000 psi, minimum cement
factor of 620 Ib/cu.yd.) for all reinforced concrete
structures except as otherwise noted on the Drawings and
surface courses of highway and street paving except as
required for Class 4,500 concrete.

b. Class 3,500 concrete (f'¢ = 3,500 psi, minimum cement
factor 564 ib/cu. yd.) for non-reinforced portions of
manholes, control chambers, interceptor structures, grout
for two-course slab toppings, grout to be screeded in place
by process mechanical equipment, curbs, gutters,
driveways, sidewalks, and base courses for highway and
street paving.

c. Class 2,500 concrete {f'c = 2,500 psi, minimum cement
factor of 450 Ib./cu. Yd. And 3 to 6 inch slump) for
encasement around sewers and branches for cradle or
refill under conduits and fill under structures as specified
or indicated on the Project Drawings.

9. ACI Section 7 — Weight

Lightweight concrete shall not be used unless otherwise required
or permitted.

10. ACI Section 4 — Durability
a. ACI Section 4.2.2.4 — Air Entrainment
Substitute the following:
Classes 4,000 and 3,500 concrete required to be

watertight or subjected to potentially destructive exposure
{(other than wear and loading) such as freezing and
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thawing, severe weathering or deicer chemicais shall have
an entrained air content of 5 +1% by volume (6+/-1% for
SRA Concrete). Measurement of air content shall meet
the requirements of ASTM C231-latest revision, ASTM
C173-latest revision or ASTM C138-latest revision.

11.  ACI 301 Section 4.2.2 — Water-Cement Ratio/Watertightness
Substitute the following:
Classes 4,000 and 3,500 concrete which must be watertight shall

have a maximum water-cement ratio of 0.45. Where
watertightness is the primary concern, refer to ACI 350.

12. Slump Limits: Proportion and design mixes to result in concrete
siump at point of placement as follows:

a. Slabs, ramps and sloping surfaces: Not more than 3" with
ordinary WRA, or 6" with MRWR.

b. Reinforced foundation systems: Not less than 2-1/2" and
not more than 4" except Foundation Walls siump to be 5”
to 6"

c. Other concrete: Not less than 1” nor more than 4",

d. Concrete containing MRWR admixture (mid-range): Not
more than 6".

e. Concrete containing HRWR admixture (super plasticizer):

Not more than 8”.
C. ACI 301 Section 5 - HANDLING, PLACING, AND CONSTRUCTING.
1. ACI 301 Section 5 — Use
Add the following final paragraph:

The ENGINEER may require a set-retarding admixture if
required by construction conditions. Otherwise, the
CONTRACTOR shall have the option to use a retarding, a
water reducing, or a water reducing set-retarding
admixture. However, once accepted by the ENGINEER,
the CONTRACTOR shall be consistent in admixture use,
for example in all wall pours of a structure. Accelerating
admixture shail not be used unless otherwise required or
permitted.
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2. ASTM C157-93 - Modified Testing Procedure

a. Wet cure specimens for a period of 7 days
(including the period of time the specimens are in
the mold). Wet cure may be achieved either
through storage in a moist cabinet or room in
accordance with ASTM C 511, or through storage
in lime saturated water.

b. Report results in accordance with ASTM C 157-93
at 0, 7, 14 & 28 days of curing.

3. ASTM C157-93 Test Results — Shrinkage Requirements

a. Shrinkage Test Results: Floor slab design requires
using materials with combined shrinkage
characteristic of 0.032% maximum at 28 days
when tested per ASTM C-157-93. Provide
documentation that the proposed mix design, using
actual aggregates, additives, and cement of the
proposed mix for this project as called for in
Structural Notes, meets this criteria. Submit results
for at least three {3} specimens. Each test takes
28 days. Start tests as soon as Contract is let so
final test results are available for submittal.

b. If a concrete mix is proposed for use without
adequate documentation of the shrinkage test
described above, or if mix does not meet 0.032%
maximum at 28 days when tested per ASTM C-
157-93, then use shrinkage reducing admixture
(SRA).

1) Use 1.5 gallons of SRA per cubic yard for
mixes with no documentation or where
tested shrinkage values exceed 0.050%.

2) Use 1 gallon of SRA per cubic yard for
mixes with tested shrinkage values between
0.033% and 0.050%.

D. ACI 301 SECTION 2 - FORMWORK AND FORMWORK ACCESSORIES
1. AC{ Section 2.1 — General
a. ACI Section 2.1.2 — Submittals

Substitute the following:
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Formwork is the CONTRACTOR'S responsibility and shop
drawings will not be required.

2. ACI Section 2.2 - Producis

a. ACI Section 2.2.1 Materials
2.2.1.3 - Formwork Release Agents

Add the following paragraph:

For potable water treatment facilities, the form coating
shall be non-toxic after a specified period, usually 30 days.

b. Forms for Exposed Finish Concrete: Piywood, metal,
metal-framed plywood faced or other acceptable
panel-type materials, to provide continuous, straight,
smooth, exposed surfaces. Furnish in largest practicable
sizes to minimize number of joints and to conform to joint
system shown on drawings.

1) Use plywood complying with U.S. Product Standard
PS-1 "B-B (Concrete Form) Plywood", Class |,
Exterior Grade or better, mili-oiled and edge-
sealed, with each piece bearing legible inspection
trademark.

c. Forms for Unexposed Finish Concrete: Plywood, lumber,
metal or other acceptable material. Provide lumber
dressed on at least 2 edges and one side for tight fit.

d. Forms for Textured Finish Concrete: Units of face design,
size, arrangement, and configuration to match
ENGINEER'S brick face control sample. Provide solid
backing and form supports to ensure stability of textured
form liners.

e. Form Coatings: Provide commercial formulation
form-coating compounds that will not bond with, stain, nor
adversely affect concrete surfaces, and will not impair
subsequent treatments of concrete surfaces.

f. Form Ties: Factory-fabricated, adjustable-iength,
removable or snapoff metal form ties, designed to prevent
form deflection and to prevent spalling concrete upon
removai. Provide units which will leave no metal closer
than 1-1/2" to surface.

g. Chamfer exposed corners and edges as indicated, using
wood, metal, PVC or rubber chamfer stips fabricated to
produce uniform smooth lines and tight edge joints.
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h Provide ties which, when removed, will leave holes not
larger than 1" diameter in concrete surface.

i. Provisions for Other Trades: Provide openings in concrete
formwork to accommodate work of other trades.
Determine size and location of openings, recesses and
chases from trades providing such items. Accurately place
and securely support items built into forms.

3. ACI Section 2.3 — Execution
a. ACI Section 2.3.1 Construction and erection of formwork
b. ACI Section 2.3.2 Removal of formwork
Add the following:

Forms and shoring in the formwork used to support the
weight of concrete in beams, slabs and other structural
members shall remain in place until the concrete has
reached 75 percent of the specified strength if, after
stripping the forms, the structural system is reshored the
same day of stripping and shores remain in place until the
specified concrete strength is reached. Deviation from
these requirements shall not occur unless otherwise
required or permitted.

When shores and other vertical supports are so arranged
that the non-foad-carrying form facing material may be
removed without loosening or disturbing the shores and
supports, the facing material may be removed when the
concrete has reached 50 percent of the specified strength
unless otherwise required or permitted.

C. ACI Section 2.3.3 Reshoring and backshoring

d. ACI Section 2.3.4 Strength of concrete required for
removal of formwork.

e. ACI Section 2.3.5 Field quality control - horizontal and
vertical location.

1) Establish and maintain controls and benchmarks in
an undisturbed condition until final completion and
acceptance of the project.

2) Variations from plumb and designated building
lines shall not exceed the tolerances specified in
ACI 117,
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E. VAPOR BARRIER INSTALLATION
1. Place vapor barrier above compacted granular base.
2. Lap joints 6" and seal with appropriate tape

F. ACI SECTION 3 ~ REINFORCEMENT AND REINFORCEMENT

SUPPORTS
1. ACI Section 3.1 — General
a. ACI Section 3.1.1 Submittals, data, and drawings

Add the following:

Submit cut sheets describing any coated reinforcement,
placement spacers, or other accessories.

b. Reinforcing Bars: ASTM A 615, Grade 60, deformed.
Bars indicated to be welded shali conform to ASTM A706
and have the approval of the ENGINEER.

c. Supports for Reinforcement: Provide supports for
reinforcement including bolsters, chairs, spacers and other
devices for spacing, supporting and fastening reinforcing
bars and welded wire fabric in place. Use wire bar type
supports complying with CRSI recommendations, unless
otherwise acceptable.

1) For slabs-on-grade, use supports with sand plates
or horizontal runners where base material will not
support chair legs.

2) For exposed-to-view concrete surfaces, where legs
of supports are in contact with forms, provide
supports with legs which are plastic protected
(CRSI, Class 1) or stainless steel protected (CRSI,
Class 2).

3) For elevated slabs on metal deck, use standard
chairs to position reinforcement at mid-height
above deck ribs, unless otherwise shown.

d. Mechanical Couplers: Couplers used for reinforcing bar
splices must develop a minimum of 125% of bar yield
strength. Approved manufacturers include but are not
limited to “Bar-Grip System” or “Grip-Twist System” by
Barsplice Products Inc.
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2. ACI Section 3.3 - Execution
a. ACI Section 3.3.1 — Preparation
b. ACIi Section 3.3.2 — Placement
G. INSTALLATION OF EMBEDDED ITEMS

1. General: Set and build into work anchorage devices and other
embedded items required for other work that is attached to, or
supported by cast-in-place concrete. Use setting drawings,
diagrams, instructions and directions provided by suppliers of
items to be attached thereto.

2. Edge Forms and Screed Strips for Slabs: Set edge forms or
bulkheads and intermediate screed strips for slabs to obtain
required elevations and contours in finished slab surface. Provide
and secure units sufficiently strong to support types of screed
strips by use of strike-off templates or accepted compacting type
screeds.

3 Install reglets to receive top edge of foundation sheet
waterproofing, and to receive thru-wall flashings in outer face of
concrete frame at exterior walls, where flashing is shown at lintels,
relieving angles, and other conditions.

4 install dovetail anchor slots in concrete structures as noted on
drawings.

H. CONCRETE PLACEMENT

1. Preplacement Inspection: Before placing concrete, inspect and
complete formwork installation, reinforcing steei, and items to be
embedded or cast-in. Notify other crafts to permit installation of
their work; cooperate with other frades in setting such work.
Moisten wood forms immediately before placing concrete where
form coatings are not used.

a. Apply temporary protective covering to lower 2'-0" of
finished walls adjacent to poured floor slabs and similar
conditions, and guard against spattering during placement.

2. General: Comply with ACI 304, and as herein specified. Deposit
concrete continuously or in layers of such thickness that no
concrete will be placed on concrete which has hardened
sufficiently to cause the formation of seams or planes of
weakness. If a section cannot be placed continuously, provide
construction joints as herein specified. Deposit concrete as nearly
as practicable to its final location to avoid segregation.
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When placing operations will involve dropping concrete more than
5 feet, the concrete shall be dropped through a tube fitted with a
hopper head, or through other approved devices, as necessary to
prevent segregation. This requirement shall not apply to cast-in-
place piling or caissons when concrete placement is completed
before initial set occurs in the first placed concrete.

3. Placing Concrete in Forms: Deposit concrete in forms in
horizontal layers not deeper than 24" and in a manner to avoid
inclined construction joints. Where placement consists of several
layers, place each layer while preceding layer is still plastic to
avoid cold joints.

4, Consolidate placed concrete by mechanical vibrating equipment
supplemented by hand-spading, rodding or tamping. Use
equipment and procedures for consolidation of concrete in
accordance with ACI recommended practices.

5. Do not use vibrators to transport concrete inside forms. Insert
and withdraw vibrators vertically at uniformly spaced locations not
farther than visible effectiveness of machine. Place vibrators to
rapidly penetrate placed layer and at least 6" into preceding layer.
Do not insert vibrators into lower layers of concrete that have
begun to set. At each insertion limit duration of vibration to time
necessary to consolidate concrete and complete embedment of
reinforcement and other embedded items without causing
segregation of mix.

6. Placing Concrete Slabs: Deposit and consolidate concrete slabs
in a continuous operation, within limits of construction joints, until
the placing of a panel or section is completed.

7. Consolidate concrete during placing operations so that concrete is
thoroughly worked around reinforcement and other embedded
items and into corners,

8. Bring slab surfaces to correct level with straightedge and strikeoff.
Use bull floats or darbies to smooth surface, free of humps or
hollows. Do not disturb slab surfaces prior to beginning finishing
operations.

9. Maintain reinforcing in proper position during concrete placement
operations.

10. Cold Weather Placing:

a. Protect concrete work from physical damage or reduced
strength which could be caused by frost, freezing actions,
or low temperatures, in compliance with ACI 306 and as
herein specified.
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b. When air temperature has fallen to or is expected to fall
below 40°F (4°C), uniformly heat water and aggregates
before mixing to obtain a concrete mixture temperature of
not less than 50°F (10°C), and not more than 80°F (27°C)
at point of placement.

c. Do not use frozen materials or materials containing ice or
snow. Do not place concrete on frozen subgrade or on
subgrade containing frozen materials.

d. Do not use calcium chloride, salt and other materials
containing antifreeze agents or chemical accelerators,
unless otherwise accepted in mix designs.

11. Hot Weather Placing:

a. When hot weather conditions exist that would seriously
impair quality and strength of concrete, place concrete in
compliance with ACI 305 and as herein specified.

b. Cool ingredients before mixing to maintain concrete
temperature at time of placement below 80° F (32° C).
Mixing water may be chilled, or chopped ice may be used
to control temperature provided water equivalent of ice is
calculated to total amount of mixing.

C. Cover reinforcing steel with water-soaked burlap if it
becomes too hot, so that steel temperature will not exceed
the ambient air temperature immediately before
embedment in concrete.

d. Fog spray forms, reinforcing steel and subgrade
thoroughly just before concrete is placed.

e. Use water-reducing retarding admixture (Type D) when
required by high temperatures, low humidity, or other
adverse placing conditions.

H. SECTION 5 — HANDLING, PLACING, AND CONSTRUCTING
1. ACI Section 5.3.3 — Finishing concrete surfaces.

a. Rough Form Finish: For formed concrete surfaces not
exposed to view in the finish work or by other construction,
unless otherwise indicated. This is the concrete surface
having texture imparted by form facing material used, with
tie holes and defective areas repaired and patched and
fins and other projections exceeding 1/4" in height rubbed
down or chipped off.
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b. Smooth Form Finish: Provide a smooth form finish to
formed concrete surfaces exposed-to-view, or that are to
be covered with a coating or waterproofing material
applied directly to concrete, or a covering material applied
directly to concrete, such as waterproofing, dampproofing,
painting or other similar system. This is an as-cast
concrete surface obtained with selected form facing
material, arranged orderly and symmetrically with a
minimum of seams. Repair and patch defective areas,
with fins or other projections completely removed and
smoothed.

C. Grout Cleaned Finish: Provide a grout cleaned finish to
concrete surfaces which have received smooth form finish
treatment, where shown on drawings or in schedules.
Finish shall be performed by the following procedure:

1) Combine one part portiand cement to 1-1/2 parts
fine sand by volume, and mix with water to
consistency of thick paint. Use of proprietary
additives may be used at Contractor's option.
Blend standard portland cement and white portland
cement, amounts determined by trail patches, so
that final color of dry grout will closely match
adjacent surfaces.

2) Thoroughly wet concrete surfaces and apply grout
to coat surfaces and fill small holes. Remove
excess grout by scraping and rubbing with clean
burlap. Keep damp by fog spray for at least 36
hours after rubbing.

d. Related Uniform Surfaces: At tops of walls where
horizontal offsets surfaces occur adjacent to formed
surfaces, strike-off smooth and finish with a texture
matching adjacent formed surfaces. Continue final
surface treatment of formed surfaces uniformly across
adjacent unformed surfaces, unless otherwise indicated.

e. Trowel finish shall be applied to concrete on which process
water and sewage flow and to all surfaces normally
intended as walking surfaces including surfaces to receive
covering such as tile, and in working and operating areas
except as required below for non-slip surfaces.

f. Broom or belted finish shall be applied to all exterior
sidewalks, steps, platforms, ramps and concrete walking
surfaces and to interior sloped walking surfaces frequently
cleaned by hosing such as garage floors. Brooming shall
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be in the direction of the siab drainage maintaining the
required surface tolerance to provide non-slip finish.

g. Floated finish shall be applied to all surfaces intended to
receive roofing, waterproofing membranes or sand bed
terrazzo.

h. Refer to Project Drawings for any special requirements.

i. Non-Slip Broom Finish: Apply non-slip broom finish to
exterior concrete loading dock, stairs, ramps, stoops, and
elsewhere as indicated. Flatness and levelness
requirements are listed later in this section.

1) Immediately after trowel finishing, slightly roughen
concrete surface by brooming with fiber bristle
broom perpendicular to main traffic route.
Coordinate required final finish with ENGINEER
before application.

i Flatness and Levelness Requirements (unless otherwise
noted):

1) Slab on Grade: Check and level surface plane to a
tolerance for floor flatness (Fr) =28 overall value
and minimum local value of 23 and floor levelness
(Fu)= 20 overall value and minimum local value of
18.

2) Supported Slabs: Check and level surface plane to
a tolerance for floor flatness (Fr)=25 overall value
and minimum local value of 17 and floor levelness
(FL)=20 overall and minimum local value of 15.
Supported floors must be tested before any shoring
is removed.

3) All testing and sampling to conform to ASTM E11-
55.

L CONCRETE CURING AND PROTECTION

1. General: Protect freshly placed concrete from premature drying
and excessive cold or hot temperatures.

2. Start initial curing as soon as free water has disappeared from
concrete surface after placing and finishing. Weather permitting;
keep continuously moist for not less than 7 days.

3. Begin final curing procedures immediately following initial curing
and before concrete has dried. Continue final curing for at least 7
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days in accordance with ACI 301 procedures. Avoid rapid drying
at end of final curing period.

4, Curing Methods: Perform curing of concrete by curing and
sealing compound, by moist curing, by moisture-retaining cover
curing, and by combinations thereof, as herein specified.

a. Provide curing and sealing compound to exposed interior
slabs and to exterior slabs, walks, and curbs as follows:

1) Apply specified curing and sealing compound to
concrete slabs as soon as final finishing operations
are complete (within 2 hours). Apply uniformly in
continuous operation by power-spray or roller in
accordance with manufacturer's directions. Recoat
areas subjected to heavy rainfall within 3 hours
after initial application. Maintain continuity of
coating and repair damage during curing period.
Coordinate curing/sealing compounds with coating
materiais to verify compatibility of materials.

2) Use moisture retaining covering in lieu of
membrane curing compound on surfaces which are
to be covered with coating materials applied
directly to concrete, liquid floor hardener,
waterproofing, dampproofing, membrane roofing,
flooring, (such as ceramic or quarry tile or glue
down carpet), resinous epoxy finish, painting, and
other coatings and finish materials, unless it can be
documented that no reaction or bonding problem
will be developed. See finish schedule(s) for
proper coordination and extent of these materiais.

3) All interior slabs that are to remain exposed and
that are not to receive special coating materials
shall be cleaned and covered with one additional
coat of curing and sealing compound after all
construction traffic is off of slab surface.

b. Provide moist curing by one of the following methods:

1) Keep concrete surface continuously wet by
covering with water.

2) Continuous water-fog spray.
3) Covering concrete surface with specified

absorptive cover, thoroughly saturating cover with
water and keeping continuously wet. Place

03300-27
p\breathitti898-42 airport\specs\contract 1\tech\03300.doc Rev: 10-04-11 H+20/2017; 1:14 PM



Breathitt County Water District
KY 2436 Airport Road Waterline Extension
Technical Specifications

absorptive cover to provide coverage of concrete
surfaces and edges, with 4" lap over adjacent
absorptive covers.

C. Provide moisture-cover curing as follows:

1) Cover concrete surfaces with moisture-retaining
cover for curing concrete, placed in widest
practicable width with sides and ends lapped at
least 3" and sealed by waterproof tape or adhesive.
Immediately repair any holes or tears during curing
period using cover material and waterproof tape.

d. Curing Formed Surfaces: Cure formed concrete surfaces,
including underside of beams, supported slabs and other
similar surfaces by moist curing with forms in place for full
curing period or until forms are removed. If forms are
removed, continue curing by methods specified above, as
applicable.

e. Curing Unformed Surfaces: Cure unformed surfaces,
such as slabs, floor topping, and other flat surfaces by
application of appropriate curing method.

1) Final cure concrete surfaces to receive liquid floor
hardener or finish flooring by use of moisture-
retaining cover, unless otherwise directed.

K. BASIS FOR PAYMENT

1. Payment for concrete work shall include all excavation, crushed
stone bedding, forms, reinforcing steel, finishing, concrete testing,
etc. and shall be made on a unit price or lump sum basis where a
separate bid item is provided. Otherwise payment for all concrete
required for other work as shown on the PLANS shall be made on
a unit price or a lump sum basis for that work.

2. Payment for concrete work shall be made only after an acceptable
finish and compression tests results are obtained.

END OF SECTION
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SECTION 05540
CASTINGS
PART 1 GENERAL
SCOPE OF WORK
A. Furnish all labor, materials, and equipment required to install castings as

1.02

1.03

shown on the Drawings and specified herein. Included in this section are
manhole covers, steps, valve boxes, and hatch covers.

RELATED WORK NOT INCLUDED

A. Concrete work is included in Division 3.

B. Surface preparation and furnishing of castings is included in Division 9,
Section 09900.

SUBMITTALS

The CONTRACTOR shali submit to the ENGINEER, in accordance with Division
1, Section 01300, copies of construction details of castings proposed for use.

PART 2 MATERIALS
2.01 GENERAL
A All castings shall be gray iron, conforming to the requirements of the

2.02

ASTM Standards, Designation A48 - latest revision, Class 35B.,

MANHOLE CASTINGS
A Frames and Covers
1. Sanitary sewer manhole castings shall consist of cast iron frames

and 22-3/4 inch diameter covers, having a combined weight of not
fess than 350 pounds for out of traffic locations and 460 pounds
for traffic locations. The frame shall be at least 7 inches high
overall. Manhole covers must set neatly in the frame, with contact
surfaces machined smooth for even bearing. The top of the cover
shall be flush with the frame edge. The top of the cover shall
sufficient corrugations to prevent slipperiness and be marked in
large letters “SANITARY SEWER.” Covers shall have one pick
hole only, about 1-1/2 inches wide and 3/4 inch deep with 3/8 inch
square undercut at rear and 3/4 inch square undercut on sides.
Covers on sanitary sewer manholes must not be perforated and
shall be as manufactured by J.R. Hoe & Sons, Inc. or approved
equal.
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2. Storm sewer manhole castings shall consist of cast iron frames
and 22-3/4 inch diameter grate type covers, having a combined
weight of not less than 460 pounds. The frames shall be at least 7
inches high overall. Manhole covers must set neatly in the frame
with contact surfaces machined smooth for even bearing. The top
of the cover shall be flush with the frame edge. The castings shall
be Neenah Foundry Company with type “D" grate, or approved
equal.

B. Steps

1. Cast iron or polypropylene plastic encapsulated steet manhole
steps shall be patterns shown on the detail Drawings, and have
corrugated freads. In case of need for non-protruding steps, shop
drawings of special inset cast iron steps shall be reviewed by and
be acceptable to the ENGINEER.

2. If a step constructed of another material is going to be considered,
shop drawings will need to be submitted far enough in advance to
allow consideration.

3. It is intended that the cast iron step be Neenah Foundry
Company's R-1980-E, or equal, and the polypropylene plastic
encapsulated steel step be M.A. Industries PS-1, or equal.

2.03 VALVE BOXES
A. Slip Type for Iron Body Gate Valves

1. Valve boxes for 2 inch through 10 inch valves shall be the 2 piece
slip type, without screw, of sufficient length to allow for 36 inches
of cover over the top of the pipe, Tyler 6855 series, model #562-A,
or approved equal. The inner section shall have a minimum inside
diameter of 5-1/4 inches with a hood type base that will cover the
packing gland on a 2 inch through 10 inch valve (minimum of 8
inches inside diameter). The base of the top section shall be
flanged at least 1-1/4 inches. The caps shall be circular with a
corrugated surface and have pick holes in the periphery and be
marked “Water”, “Gas”, “Sewer”, or “Air" according to use. For 12
inch through 16 inch valves, the valve boxes shall be Opelika
Foundry Company No. 4907 for cast iron or approved equal.

2. Valve boxes for valves in the horizontal position shall be Opelika
Foundry Company No. 4907 for cast iron or approved equal, with a
base that is sized to allow covering of the bevel gear case and
centering of the operating nut in the valve box.
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PART 3 EXECUTION
3.01 INSTALLATION
A The installation of castings is generally covered under specifications for

pipe work and manholes. Castings shall be leveled, plumbed, secured,
and installed in accordance with the Drawings.

END OF SECTION
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SECTION 09900

COATING SYSTEMS FOR POTABLE WATER SYSTEMS

GENERAL

1.1 SECTION INCLUDES

A.

Coating systems for potable water processing and storage facilities.

1.2 RELATED SECTIONS

A

Section 02610 — General Piping (In paricular, see requirements for ductile
iron pipe lining.

Section 09250 — Gypsum Drywall.
Section 08120 ~ Hollow Metal Doors and Frames.

Section 15075 - Mechanical identification: identification of mechanical
equipment & piping.

Section 13120 — Specification for Metal Building.

Section 16195 — Electrical Identification: Identification of electrical
equipment.

13 REFERENCES

A,

ASTM D 16 - Terminology Relating to Paint, Varnish, Lacquer, and
Related Products.

ASTM D 4263 - Indicating Moisture in Concrete by the Plastic Sheet
Method.

ASTM F 1869 - Measuring Moisture Vapor Emission Rate of Concrete
Subfloor Using Anhydrous Calcium Chloride.

International Concrete Repair Institute (ICRI) Guideline No. 03732 -
Selecting and Specifying Concrete Surface Preparation for Sealers,
Coatings, and Polymer Overlays.

NACE RP0188 - Standard Recommended Practice, Discontinuity (Holiday)
Testing of Protective Coatings.

NAPF 500-03-04 Abrasive Blast Cleaning.
NAPF 500-03-03 Power Tool Cleaning.

SSPC-SP 1 - Scolvent Cleaning.
09900 - 1
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SPPC-SP 5/NACE 1 - White Metal Blast Cleaning.

J. SSPC-SP 6/NACE 3 - Commercial Blast Cleaning.

K. SSPC-SP 10/NACE 2 - Near-White Metal Blast Cleaning.

L. SSPC-SP 13/NACE 6 - Surface Preparation of Concrete.

DEFINITIONS

A. Definitions of Painting Terms: ASTM D 16, unless otherwise specified.

B. Dry Film Thickness (DFT): Thickness of a coat of cured paint measured
in mils (1/1000 inch).

C. Exposed Surface: A surface is considered exposed if it is subject to
contact with air and/or water after installation is complete. Surfaces
hidden in walls, above ceilings, in pipe chases, etc., are considered
exposed. Metal to like metal surfaces, steel embedded in concrete, or
similar embedded work products are not considered exposed.

SUBMITTALS

A Comply with Section 01300 - Submittal Procedures.

B. Product Data: Submit manufacturer's product data for each coating,
including generic description, complete technical data, surface
preparation, and application instructions.

C. Color Samples: Submit manufacturer's color samples showing full range
of standard colors.

D. Manufacturer's Quality Assurance: Submit manufacturer's certification
that coatings comply with specified requirements and are suitable for
intended application.

E. Applicator's Quality Assurance: Submit list of a minimum of 5 completed

projects of similar size and complexity to this Work. Include for each
project:

1. Project name and location.

2. Name of owner.

3. Name of contractor.

4, Name of engineer.

5. Name of coating manufacturer.
09900 - 2
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6. Approximate area of coatings applied.
7. Date of completion.
F. Warranty: Submit manufacturer's standard warranty.

1.6 QUALITY ASSURANCE

A. Manufacturer's Qualifications:

1.

Specialize in manufacture of coatings with a proven successful
experience.

2. Able to demonstrate successful performance on comparable
projects.
3. Single Source Responsibility: Coatings and coating application
accessories shall be products of a single manufacturer.
B. Applicator's Qualifications:
1. Experienced in application of specified coatings on projects of
similar size and complexity to this Work.
2. Applicator's Personnel: Employ persons trained for application of
specified coatings.
C. Preapplication Meeting: Convene a preapplication meeting two [2] weeks

before start of application of coating systems. Require attendance of
parties directly affecting work of this section, including Contractor,
Engineer, applicator, and manufacturer’s representative. Review the

following:

1. Environmental requirements.

2. Protection of surfaces not scheduled to be coated.
3. Surface preparation.

4. Application.

5. Repair.

6. Field quality control.

7. Cieaning.

8. Protection of coating systems.

9. One-year inspection.

09900 - 3

P:\Breathith998-42 Airpori\SpecsiContract 11Tech\08900.doc Rev; 06-14-11 1/20/2017 1:15 PM



10.

Breathitt County Water District
KY 2436 Airport Road Waterline Extension
Technical Specifications

Coordination with other work.

D. Mock-Ups: Prepare 2 foot x 2 foot mock-up for each coating system
specified using same materials, tools, equipment, and procedures
intended for actual surface preparation and application. Obtain
Engineer's approval of mock-ups. Retain mock-ups to establish intended
standards by which coating systems will be judged.

1.7  DELIVERY, STORAGE, AND HANDLING

A. Delivery: Deliver materials to site in manufacturer's originai, unopened
containers and packaging, with labels clearly identifying:

1. Coating or material name.
2. Manufacturer.
3. Color name and number.
4, Batch or lot number.
5. Date of manufacture.
6. Mixing and thinning instructions.
B. Storage:
1. Store materials in a clean dry area and within temperature range in
accordance with manufacturer's instructions.
2. Keep containers sealed until ready for use.
3. Do not use materials beyond manufacturer’s shelf life limits.
C. Handling: Protect materials during handling and application to prevent

damage or contamination.

1.8 ENVIRONMENTAL REQUIREMENTS

A. Weather:

1.

Air and Surface Temperatures: Prepare surfaces and apply and
cure coatings within air and surface temperature range in
accordance with manufacturer's instructions.

Surface Temperature: Minimum of 5 degrees F (3 degrees C)
above dew point.

Relative Humidity: Prepare surfaces and apply and cure coatings
within relative humidity range in accordance with manufacturer's
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instructions.

4. Precipitation: Do not prepare surfaces or apply coatings in rain,
snow, fog, or mist.

5. Wind: Do not spray coatings if wind velocity is above
manufacturer's limit.

B. Ventilation: Provide ventilation during coating evaporation stage in
confined or enclosed areas in accordance with AWWA D 102,

C. Dust and Contaminants:

1. Schedule coating work to avoid excessive dust and airborne
contaminants.

2. Protect work areas from excessive dust and airborne contaminants
during coating application and curing.

PART 2 PRODUCTS
2.1 MANUFACTURER
A. Tnemec Company Incorporated, or approved equal.

B. When submitting for consideration coatings proposed to be
substituted as equivalent to the specified coatings, the
CONTRACTOR shall submit to the ENGINEER notarized
certificates on the letterhead of the firm manufacturing the
proposed substitution certifying that the proposed substitution is
the equivalent of the specified material in quality and performance,
and that the proposed substitution is suitable for the intended use.
The CONTRACTOR shall also submit to the ENGINEER on the
letterhead of the firm manufacturing the proposed substitution a list
of installations similar to the installation for which the products are
being proposed, at which installations the proposed products have
performed reliably in similar service; this list shall inciude the
name, address, and telephone number of the OWNER of each
instaliation, and the name of that OWNER'S employee who is
responsible for maintenance and construction.

C. Substitutions which decrease the film thickness, the number of
coats applied, change the generic type of coating, or fail to meet
the performance criteria of the specified materials will not be
approved. Prime and finish coats of all surfaces shall be furnished
by the same manufacturer.
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2.2 COATING SYSTEMS FOR STEEL - STRUCTURAL, TANKS, PIPE,
EQUIPMENT, AND MISCELLANEOUS

A, Exterior Exposed:

1.

2.

System Type: MCU/epoxy/urethane.
Surface Preparation: SSPC-SP 6.
Primer. Omnithane, DFT 2.5 to 3.5 mils.

intermediate Coat: Series N69 Hi-Build Epoxoline Il. DFT 2.0 to
3.0 mils.

Finish Coat; Series 1074 Endura-Shield. DFT 2.0 to 3.0 mils.
Total DFT: 6.5 to 9.5 mils.

Finish Color: As indicated on the drawings.

Interior Exposed ~ No Contact with Potable Water:

System Type: MCU/epoxy.
Surface Preparation: SSPC-SP 6.
Primer: Omnithane, DFT 2.5 to 3.5 mils.

Finish Coat: Series N69 Hi-Build Epoxoline Il. DFT 4.0 to 6.0 mils.
[May require two coats if brush or roller applied].

Total DFT: 6.5 to 9.5 mils.

Finish Color: As indicated on the drawings.

H2S Gas Exposed:

System Type: MCU/Perma-Glaze.

Surface Preparation:. SSPC-SP 5.

Primer: Series 435 Perma-Glaze. DFT 15.0 to 20.0 mils.
Finish Coat: Series 435 Perma-Glaze. DFT 15.0 to 20.0 mils.
Total DFT: 30.0 to 40.0 mils.

Finish Color: [5021 Gray] [5022 Beige].
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D. Immersion — Contact with Potable Water:

1.

2.

6.

7.

System Type: MCU/epoxy.
Surface Preparation: SSPC-SP 10.
Primer: Omnithane, DFT 2.5 to 3.5 mils.

Intermediate Coat: Series N140-1255 Pota-Pox Plus DFT 4.0 to
6.0

Stripe Coat: Series N140-15BL Pota-Pox Plus applied by brush to
all weld seams and sharp edges DFT 3.0-5.0

Finish Coat: Series N140-Tnemec White. DFT 4.0 to 6.0 mils.
Total DFT: 10.5 to 15.5 mils.

Finish Color: As indicated on the drawings.

2.3 COATING SYSTEMS FOR GALVANIZED STEEL AND NONFERROUS METAL
- PIPE AND MISCELLANEOUS FABRICATIONS

A. Exterior Exposed:
1. System Type: Epoxy/urethane.
2. Surface Preparation; SSPC-SP 1 - Solvent Cleaning and etch.
3. Primer: Series N69 Hi-Build Epoxoline {l. DFT 2.0 to 3.0 mils.
4. Finish Coat: Series 1074. DFT 2.0 to 3.0 mils.
5. Total DFT: 4.0 to 6.0 mils.
6. Finish Color: As indicated on the drawings, or color schedule.
B. Interior Exposed — No Contact with Potable Water:
1. Systermn Type: Epoxy.
2. Surface Preparation: SSPC-SP 1 - Solvent Cleaning and etch.
3. Primer: Series N69 Hi-Build Epoxoline il. DFT 2.0 to 3.0 mils.
4. Finish Coat: Series N69 Hi-Build Epoxocline Il. DFT 2.0 to 3.0‘mils.
5. Total DFT: 4.0 to 6.0 mils.
6. Finish Color: As indicated on the drawings, or color schedule.
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C. H2S Gas Exposed:

1. System Type: MCU/Perma-Glaze.
2. Surface Preparation: SSPC-SP 1 - Solvent Cleaning and severely
etch.

3. Primer: Series 435 Perma-Glaze. DFT 15.0 to 20.0 mils.
4. Finish Coat: Series 435 Perma-Glaze. DFT 15.0 to 20.0 mils.
5. Total DFT: 30.0 to 40.0 mils.
6. Finish Color: [5021 Gray] [6022 Beige].

D. Immersion - Contact with Potable Water:
1. System Type: Epoxy.
2. Surface Preparation; SSPC-SP 1 followed by abrasive blast.
3. Primer Coat: Series N140-15BL Pota-Pox Plus DFT 4.0-6.0
4. Finish Coat: Series N140-1255 Pota-Pox Pius DFT 4.0 t0 6.0
5. Total DFT: 7.0 to 11.0 mils.

2.4 COATING SYSTEMS FOR DUCTILE OR CAST IRON - PIPE, PUMPS, AND

VALVES

A Exterior Exposed:

1.

2.

System Type: MCU/epoxy/urethane.
Surface Preparation: NAPF 500-03-03 Power Tool Cleaning.
Primer: Omnithane, DFT 2.5 to 3.5 mils.

Intermediate Coat: Series N69 Hi-Build Epoxoline Il. DFT 2.0 to
3.0 mils.

Finish Coat: Series 1074 Endura-Shield. DFT 2.0 to 3.0 mils.
Total DFT: 8.5 to 9.5 mils.

Finish Color: As indicated on the drawings, or color schedule.

B. Below Ground (Buried}:

1.

System Type: Coal tar epoxy.
09900 - 8
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2. Surface Preparation: NAPF 500-03-04 Abrasive Blast Cleaning.

3. Finish Coat: Series 46H-413 Hi-Build Tneme-Tar. DFT 14.0 to
20.0 mils.

4, Total DFT: 14.0 to 20.0 mils.

5. Finish Color: As indicated on the drawings, or color schedule.

C. interior Exposed:

1. System Type: MCU/Epoxy.

2. Surface Preparation: Surface Preparation: NAPF 500-03-03 Power
Tool Cleaning.

3. Primer: Omnithane, DFT 2.5 to 3.5 mils.

4. Finish Coat: Series N69 Hi-Build Epoxoline Il. DFT 4.0 to 6.0 mils.
[May require two coats if brush or rolfer applied].

5. Total DFT: 6.5 to 9.5 mils.

8. Finish Color: As indicated on the drawings, or color schedule.

D, H2S Gas Exposed:

1.

System Type: MCU/Perma-Glaze.

2. Surface Preparation: Surface Preparation: NAPF 500-03-04
Abrasive Blast Cleaning.
3. Primer: Series 435 Perma-Glaze. DFT 15.0 to 20.0 mils.
4, Finish Coat: Series 435 Perma-Glaze. DFT 15.0 to 20.0 mils.
5. Total DFT: 30.0 to 40.0 mils.
6. Finish Color: [5021 Gray] [5022 Beige]. |
E. Immersion -~ Contact with Potable Water:
1. System Type: MCU/Epoxy.
2. Surface Preparation: NAPF 500-03-04 Abrasive Blast Cleaning.
3. Primer: Omnithane, DFT 2.5 to 3.5 mils.
4. Intermediate Coat: Series N140 Pota-Pox Plus DFT 4.0-6.0
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Breathitt County Water District
KY 2436 Airport Road Waterline Extension
Technical Specifications

Finish Coat;: Series N140 Pota-Pox Plus. DFT 4.0 to 6.0 mils.

Total BFT: 10.5 to 15.5 mils.

25 COATING SYSTEMS FOR PVC

A. Exterior Exposed:

1.

System Type: Epoxy/urethane.

2. Surface Preparation: Scarify.

3. Primer: Series N69 Hi-Build Epoxoline ll. DFT 2.0 to 3.0 miis.

4, Finish Coat: Series 1074 Endura-Shield. DFT 2.0 to 3.0 mils.

5. Total DFT: 4.0 to 6.0 mils.

8. Finish Color: As indicated on the drawings, or color schedule.
B. interior Exposed:

1. System Type: Epoxy.

2. Surface Preparation: Scarify.

3. Primer: Series N69 Hi-Build Epoxoline Il. DFT 2.0 to 3.0 mils.

4. Finish Coat: Series N69 Hi-Build Epoxoline Il. DFT 2.0 to 3.0 mils.

5. Total DFT: 4.0 to 6.0 mils.

6. Finish Color: As indicated on the drawings.

26 COATING SYSTEMS FOR INSULATED PIPE

A. interior/Exterior Exposed:

1.

2.

System Type: Acrylic.

Surface Preparation: Clean and dry.

Primer: Series 28 Tufcryl. DFT 1.5 to 2.0 mils.
Finish Coat: Series 28 Tufcryl. DFT 1.5 to 2.0 mils.
Total DFT: 2.0 to 3.0 mils.

Finish Color: As indicated on the drawings, or color schedule.
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Breathitt County Water District
KY 2436 Airport Road Waterline Extension
Technical Specifications

2.7 COATING SYSTEMS FOR PRECAST CONCRETE, CAST-IN-PLACE
CONCRETE, AND DENSE CONCRETE MASONRY UNITS

A. Exterior Exposed:

1.

2.

System Type: Acrylate.

Surface Preparation: SSPC-SP 13/NACE 6. Clean and dry.
Primer: Series 156 Enviro-Crete. Spreading Rate 125 sf/gal.
Finish Coat: Series 156 Enviro-Crete. Spreading Rate 200 sf/gal.

Finish Color: As indicated on the drawings.

B. Below Grade (Soil Side):

1.

System Type: Coal tar epoxy.

2. Surface Preparation; SSPC-SP 13/NACE 6. Clean and dry.
3. Primer: None.
4, Finish Coat: 46H-413 Hi-Build Tneme-Tar. DFT 14.0 to 20.0 mils.
5. Total DFT: 14.0 to 20.0 mils.
6. Finish Color: Black.
C. H2S Gas Exposed and Severe Immersion:
1. System Type: Perma-Shield H2S/Perma-Glaze.
2. Surface Preparation: SSPC-SP 13/NACE 6 and ICRI Guideline
03732, CSP-5
3. Surfacer: Series 218 MortarClad and/or Series 219 MortarCast.
4. First Coat: Series 434 Perma-Shield H2S. Nominal DFT 125 mils.
5. Finish Coat: Series 435 Perma-Glaze. DFT 15.0 to 20.0 mils.
6. Total DFT: Over 140 mils.
7. Finish Color: {5021 Gray] [5022 Beige].
D. Immersion — Contact with Potable Water:

1.

System Type: Epoxy.
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Breathiit County Water District
KY 2436 Airport Road Waterline Extension
Technical Specifications

2. Surface Preparation: SSPC-SP 13/NACE 6 and ICRI Guideline
03732, CSP-3.

3. Primer: Series N140 Pota-Pox Plus DFT 3.0 to 5.0 mils.

4. Intermediate Coat: Series N140 Pota-Pox Plus. DFT 4.010 6.0
mils.

5. Finish Series N140 Pota-Pox Plus. DFT 4.0 to 6.0 mils.

6. Total DFT: 11.0 to 17.0 mils.

7. Finish Color: As indicated on the drawings, or color schedule.

E. interior Exposed:

1. System Type: Epoxy [Spay apply, or addition coats may be
required].

2. Surface Preparation: SSPC-SP 13/NACE 6 and ICRI Guideline
03732, CSP-3.

3. Primer: Series 113 H.B. Tneme-Tufcoat. DFT 4.0 to 6.0 mils. Roll
or backroll.

4. Finish Coat: Series 113 H.B. Tneme-Tufcoat. DFT 4.0 to 6.0 mils.

5. Total DFT: 8.0 to 12.0 mils.

6. Finish Color: As indicated on the drawings, or color schedule.

2.8 COATING SYSTEMS FOR CONCRETE FLOORS

A. Mild Exposure:

1.

2.

System Type: Silicate Blend.

Surface Preparation: Clean & Dry. No curing compounds.
Primer: Series 629 CT Densifyer 201. 300-350 sq. ft./gal.
Finish Coat: 629 CT Densifyer 201. 350-400 sq. ft./gal.
Total DFT: N/A.

Finish Color. As selected by Architect from manufacturer's
standard colors. .

B. Heavy Traffic and Chemical Exposure
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Breathitt County Water District
KY 2436 Airport Road Waterline Extension
Technical Specifications

System Type: Aggregate-filled epoxy/urethane.

Surface Preparation: SSPC-SP 13/NACE 6 and ICRI Guideline
03732, CSP-5.

First Coats: Series 237 Power-Tread, double broadcast. DFT 1/8
inch.

intermediate Coat: Series 280 Tneme-Glaze. DFT 6.0 to 8.0 mils.
Finish Coat: Series 200 CRU, DFT 2.0 1o 3.0 mils.
Total DFT: Greater than 1/8 inch.

Finish Color: As indicated on the drawings. [Limited Color
Selection)

Finish Texture: As required by the Engineer.

C. H2S Gas Exposed:

1.

2.

D. Decorative:

System Type: Perma-Shield H2S/Perma-Glaze.

Surface Preparation: SSPC-SP 13/NACE 6 and ICRI Guideline
03732, CSP-5

Surfacer: Series 218 MortarCiad and/or Series 219 MortarCast.
First Coat: Series 434 Perma-Shield H2S. Nominal DFT 125 mils.
Finish Coat: Series 435 Perma-Glaze. DFT 15.0 to 20.0 mils.
Total DFT: Over 140 mils.

Finish Color: [5021 Gray] [5022 Beigel.

System Type: Ceramic-filled epoxy.

Surface Preparation: SSPC-SP 13/NACE 6 and ICRI Guideline
03732, CSP-5.

First Coats: Series 222 Deco-Tread, double broadcast. DFT 1/8
inch.
Finish Coat. Series 284 Deco-Clear. DFT 8.0 to 10.0 mils.

Total DFT: Greater than 1/8 inch.
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Breathitt County Water District
KY 2436 Airport Road Waterline Extension
Technical Specifications

Finish Color: As indicated on the drawings.

Finish Texture: As required by the Engineer.

E. High-Build Epoxy/Urethane Floor Coating

1.

2.

Surface Preparation: Shot Blast or Mech. Abrade (ICRI CSP 3-5).
Primer for concrete: Series 281 Tneme-glaze. DFT 6.0 to 8.0 mils.

Base Coat: Series 224 Deco-Fleck (broadcast flake to refusal or
as directed by Engineer). Liquid DFT 8.0 to 10.0 Mils.

Grout Coat: Series 224 Deco-Fleck. DFT 8.0 to 10.0 Mils.
Intermediate Coat: Series 224 Deco-Fleck. DFT 8.0 to 10.0 Mils.
Finish Coat: Series 295 Clear CRU. DFT 2.0 to 3.0 Mils

Total DFT: 24.0 to 31.0 Mils.

Finish Color & Pattern: As selected by Architect from
manufacturer's standard colors.

2.9 COATING SYSTEMS FOR SECONDARY CONTAINMENT

A Chemical Storage Containment Area

1.

System Type: High-solids epoxy.

2. Surface Preparation: SSPC-SP 13/NACE 6 and ICRI Guideline
03732, CSP-5.

3. Primer: Series 201 Epoxoprime. DFT 6.0 to 8.0 mils.

4, Intermediate Coat: Series 275 Stranlock. DFT 25.0 to 40.0 mils.

5. Finish Coat: Series 282 Tneme-Glaze. DFT 8.0 to 12.0 mils.

6. Total DFT: 39.0 to 60 mils.

7. Finish Color: As indicated on the drawings. [Limited Color
Selection]

B. Floors, Severe Chemical, Abrasion, and Traffic Exposure:
1. System Type: Aggregate-filled epoxy novalac.
2. Surface Preparation: SSPC-SP 13/NACE 6 and ICRI Guideline

03732, CSP-5.
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Breathitt County Water District
KY 2436 Airport Road Waterline Extension
Technical Specifications

First Coats: Series 239 Chemtread, double broadcast. DFT 1/8
inch.

Finish Coat: Series 282 Tneme-Glaze. DFT 6.0 to 8.0 mils.
Total DFT: Greater than 1/8 inch (125 mils).

Finish Color: As indicated on the drawings. [Limited Color
Selection]

210 COATING SYSTEMS FOR POROUS CONCRETE MASONRY UNITS

A Exterior Exposed:

1.

System Type: Siloxane/Silane Water Repellent/
Methylmethacrylate Acrylic Stain.

2. Surface Preparation: SSPC-SP 13/NACE 6. Clean and dry.

3. First Coat: Series 662 Prime-A-Pell Plus. Spreading rate 65 to 85
sq. ft/gal.

4. Second Coat: Series 662 Prime-A-Pell Plus. Apply second coat
wet-on-wet to saturation. Biock receiving accent stain do not
require a second coat.

5. Accent Stain: Series 607 Conformal Stain. Spreading rate 75 to
100 sq. ft/gal per coat. Apply two coats.

6. Total DFT: N/A,

7. Finish Color: As selected by Architect from manufacturer's
standard colors.

B. Interior Exposed:

1. System Type: Cementious Acrylic/epoxy.

2. Surface Preparation: SSPC-SP 13/NACE 6. Clean and dry.

3. Primer: Series 130 Masonry Filler. Spreading rate 80 to 100 sg.
ft/gal.

4, Intermediate Coat: 113 H.B. Tneme-Tufcoat. DFT 2.0 to 3.0 mils.

5. Finish Coat: Series 113 H.B. Tneme-Tufcoat. DFT 2.0 to 3.0 mils.

6. Total DFT: 4.0 to 6.0 mils plus filler.

7. Finish Color: As selected by Architect from manufacturer's

standard colors.
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Breathitt County Water District
KY 2436 Airport Road Waterline Extension
Technical Specifications

C. H2S Gas Exposed:
1. System Type: Perma-Shield H2S/Perma-Glaze.
2. Surface Preparation: SSPC-SP 13/NACE 6. Clean and dry.

3. Primer. Series 130 Masonry Filler. Spreading rate 80 to 100 sq.
ft/gal.

4. First Coat: Series 435 Perma-Glaze. DFT 15.0 to 20.0 mils.
5. Finish Coat; Series 435 Perma-Glaze. DFT 15.0 to 20.0 mils.
6. Total DFT: 30.0 to 40.0 mils plus filler.
7. Finish Color: [5021 Gray] [5022 Beige].
211 COATING SYSTEMS FOR PLASTER, GYPSUM BOARD, AND WOOD
A. Interior Exposed:
1. System Type: Epoxy/acrylic-epoxy.

2. Surface Preparation: Clean and dry.

3. Primer: Series 151-1051 Elasto-Grip FC. DFT 1.0 to 1.5 mils.

4, Intermediate Coat: Series 113 H.B. Tneme-Tufcoat. DFT 2.0 to 3.0
mils.

5. Finish Coat: Series 113 H.B. Tneme-Tufcoat. DFT 2.0 to 3.0 mils.
6. Total DFT: 5.0 to 7.5 mils.

7. Finish Color: As selected by Architect from manufacturer’'s
standard colors.

212 ACCESSORIES
A Coating Application Accessories.

1.  Accessories required for application of specified coatings in
accordance with manufacturer’s instructions, including thinners.

2.  Products of coating manufacturer.

PART 3 EXECUTION
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Breathitt County Water District
KY 2436 Airport Road Waterline Extension
Technical Specifications

3.1 EXAMINATION

A. Examine areas and conditions under which coating systems are to be
applied. Notify Engineer of areas or conditions not acceptable. Do not
begin surface preparation or application until unacceptable areas or
conditions have been corrected.

3.2 PROTECTION OF SURFACES NOT SCHEDULED TO BE COATED

A Protect surrounding areas and surfaces not scheduled to be coated from
damage during surface preparation and application of coatings.

B. Immediately remove coatings that fall on surrounding areas and surfaces
not scheduled to be coated.

3.3 SURFACE PREPARATION OF STEEL

A Prepare steel surfaces in accordance with manufacturer's instructions.
B. Fabrication Defects:
1. Correct steel and fabrication defects revealed by surface
preparation.
2. Remove weld spatter and slag.
3. Round sharp edges and corners of welds to a smooth contour.
4, Smooth weld undercuts and recesses.
5. Grind down porous welds to pinhole-free metai.
6. Remove weld fiux from surface.
C. Ensure surfaces are dry.
D. immersion or Below Grade Surfaces: Remove visible oil, grease, dirt,

dust, mill scale, rust, paint, oxides, corrosion products, and other foreign
matter in accordance with SSPC-SP 10/NACE 2. Create a blast profile of
1.5 t0 2.5 mils.

E. Exterior Exposed or Interior Exposed Surfaces: Remove visible oil,
grease, dirt, dust, mill scale, rust, paint, oxides, corrosion products, and
other foreign matter in accordance with SSPC-SP 6/NACE 3. Create a
blast profile of 1.5 to 2.5 mils.

F. H2S Gas Exposed: Remove visible oil, grease, dirt, dust, mill scale, rust,
paint, oxides, corrosion products, and other foreign matter in accordance
with SSPC-SP 10/NACE 1. Create a blast profile of at least 3.0 mils.
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Breathitt County Water District
KY 2436 Airport Road Waterline Extension
Technical Specifications

Abrasive Blast-Cleaned Surfaces: Coat abrasive blast-cleaned surfaces
with primer before visible rust forms on surface. Do not leave blast-
cleaned surfaces uncoated for more than 8 hours.

Shop Primer: Prepare shop primer to receive field coat in accordance
with manufacturer’s instructions. Removal all unknown shop primers and
re-prime in accordance with this specification.

3.4 SURFACE PREPARATION OF GALVANIZED STEEL AND NONFERROUS

METAL

A Prepare galvanized steel and nonferrous metal surfaces in accordance
with this specification and the coating manufacturers instructions.

B. Ensure surfaces are dry.

C. Immersion Service: Clean surfaces by abrasive blasting.

D. Remove Rust From Galvanized Steel:
1. Remove white rust from galvanized steel by hand or power

brushing.

2. Do not damage or remove galvanizing.

E. Increase mechanical adhesion under moderate to severe conditions, such

as exterior exposure or chemical environments, by abrasive blast and/or
chemical cleaning.

3.5 SURFACE PREPARATION OF DUCTILE OR CAST IRON

A

Prepare ductile or cast iron surfaces in accordance with NAPF 500-03-04
Abrasive Blast Cleaning or NAPF 500-03-03 Power Tool Cleaning and the
coating manufacturer's instructions.

Ensure surfaces are clean, dry, and free of oil, grease, dirt, dust, and
other contaminants.

3.6 SURFACE PREPARATION OF PVC

A

B.

C.

Prepare PVC surfaces in accordance with manufacturer's instructions.

Ensure surfaces are clean, dry, and free of oil, grease, dirt, dust, and
other contaminants.

Scarify PVC surfaces.

3.7 SURFACE PREPARATION OF INSULATED PIPE

A

Prepare insulated pipe surfaces in accordance with manufacturer’s
instructions.
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Breathitt County Water District
KY 2436 Airport Road Waterline Extension
Technical Specifications

B. Ensure surfaces are clean, dry, and free of oil, grease, dirt, dust, and
other contaminants.

3.8 SURFACE PREPARATION OF CONCRETE

A. tnterior, Wet Substrate:

1.

Prepare concrete surfaces in accordance with manufacturer's
instructions, SSPC-SP 13/NACE 6, and ICRI 03732.

2. Ailow concrete to cure for a minimum of 28 days.

3. Test concrete for moisture in accordance with ASTM D 4263 and,
if necessary, F 1869.

4, Abrasive blast surface fo remove laitance and solid contaminants
and to provide clean, sound substrate with uniform anchor profile.

5. Verify that the pH of the cleaned concrete surfaces to be coated is
within the range of to 8 to 11. Application of coating materials
outside this range will not be permitted without written approval
from the Engineer.

6. Filt holes, pits, voids, and cracks with manufacturer approved
surfacer.

7. Ensure surfaces are clean, dry, and free of oil, grease, chalk, form
release agents, and other contaminants.

B. Exterior and Interior Dry:

1. Prepare concrete surfaces in accordance with manufacturer's
instructions, SSPC-SP 13/NACE 6, and ICRI 03732,

2. Allow concrete to cure for a minimum of 14 days.

3. Test concrete for moisture in accordance with ASTM D 4263 and,
if necessary, F 1869.

4, Level concrete protrusions and mortar spatter.

5. Verify that the pH of the cleaned concrete surfaces to be coated is
within the range of to 8 to 11. Application of coating materials
outside this range will not be permitted without written approval
from the Engineer.

6. Fill hairline cracks less than 1/64 inch (0.4 mm)} in accordance with
manufacturer's instructions.

7. Prepare cracks wider than 1/64 inch (0.4 mm), moving cracks,
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Breathitt County Water District
KY 2436 Airport Road Waterling Extension
Technical Specifications

gaps, and expansion joints in accordance with manufacturer's
instructions.

8. Ensure surfaces are clean, dry, and free of oil, grease, chalk, form
release agents, and other contaminants.

3.9 SURFACE PREPARATION OF CONCRETE FLOORS

A. Prepare concrete surfaces in accordance with manufacturer's
instructions, SSPC-SP 13/NACE 6, and ICRI 03732.

B. Ensure surfaces are clean, dry, and free of oil, grease, dirt, dust,
and other contaminants.

C. Allow concrete to cure for a minimum of 28 days before coating.

D. Test concrete for moisture in accordance with ASTM D 4263 and,
if necessary, F 1869.

E. Verify that the pH of the cleaned concrete surfaces to be coated is
within the range of to 8 to 11. Application of coating materials
outside this range will not be permitted without written approval
from the Engineer.

3.10 SURFACE PREPARATION OF SECONDARY CONTAINMENT

A

Prepare secondary containment surfaces in accordance with
manufacturer's instructions.

Prepare concrete surfaces in accordance with manufacturer’s instructions,
SSPC-SP 13/NACE 6, and ICRI 03732.

Ensure surfaces are clean, dry, and free of oil, grease, dirt, dust, and
other contaminants.

Allow concrete to cure for a minimum of 28 days before coating.

Test concrete for moisture in accordance with ASTM D 4263 and, if
necessary, F 1868.

Verify that the pH of the cleaned concrete surfaces to be coated is within
the range of to 8 to 11. Application of coating materials outside this range
will not be permitted without written approval from the Engineer.

3.11 SURFACE PREPARATION OF POROUS CONCRETE MASONRY UNITS

A.

B.

Prepare porous concrete masonry unit surfaces in accordance with
manufacturer’'s instructions and SSPC-SP 13/NACE 6.

Ensure surfaces are clean, dry, and free of oil, grease, dirt, dust, and
other contaminants.
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D.

Breathitt County Water District
KY 2436 Airpert Road Waterline Extension
Technical Specifications

Allow mortar to cure for a minimum of 28 days before coating.

Leve! protrusions and mortar spatter.

3.12 SURFACE PREPARATION OF PLASTER

A.

B.

Prepare plaster surfaces in accordance with manufacturer’s instructions.

Ensure surfaces are clean, dry, and free of oil, grease, dirt, dust, and
other contaminants.

Allow plaster to cure and dry out for a minimum of 28 days before coating.

Do not coat over piaster containing free water, lime, or other soluble
alkaline salts.

Remove plaster nibs and other protrusions.

Patch voids and cracks with approved materials and after dry, sand flush
with surface.

3.13 SURFACE PREPARATION OF GYPSUM BOARD

A.

Prepare gypsum board surfaces in accordance with manufacturer’s
instructions.

Ensure surfaces are clean, dry, and free of oil, grease, dirt, dust, and
other contaminants.

Sand joint compound smooth and feather edge.

Avoid heavy sanding of adjacent gypsum board surfaces, which will raise
nap of paper covering.

Do not apply putty, patching pencils, caulking, or masking tape to drywall
surfaces to be painted.

Lightly scuff-sand tape joints after priming to remove raised paper nap.
Do not sand through primer.

3.14 SURFACE PREPARATION OF WOOD

Prepare wood surfaces in accordance with manufacturer’'s instructions.

Ensure surfaces are clean, dry, and free of oil, grease, dirt, dust, surface
deposits of sap or pitch, and other contaminants.

Seal knots and pitch pockets.

Sand rough spots with the grain.
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Breathitt County Water District
KY 2436 Airport Road Waterline Extension
Technical Specifications

Fill cracks and holes with approved materials after primer is dry. Sand
flush with surface when filler is hard.

Lightly sand between coats.

3.15 APPLICATION

A. Apply coatings in accordance with manufacturer's instructions.

B. Mix and thin coatings, including multi-component materials, in accordance
with manufacturer’s instructions.

C. Keep containers closed when not in use to avoid contamination.

D. Do not use mixed coatings beyond pot life limits.

E. Use application equipment, tools, pressure settings, and techniques in
accordance with manufacturer’s instructions.

F. Uniformly apply coatings at spreading rate required to achieve specified
DFT.

G. Apply coatings to be free of film characteristics or defects that would
adversely affect performance or appearance of coating systems.

H. Stripe paint with brush critical locations on steel such as welds, comers,
and edges using specified primer. Apply and additional strip coat of the
intermediate coating material in immersion areas.

I Roll or backroll the first coat of epoxy or block filler applied to concrete or
interior block substrates to work the material into the substrate.

316 REPAIR

A. Materials and Surfaces Not Scheduled To Be Coated: Repair or replace
damaged materials and surfaces not scheduled to be coated.

B. Damaged Coatings: Touch-up or repair damaged coatings. Touch-up of
minor damage shall be acceptable where result is not visibly different from
adjacent surfaces. Recoat entire surface where touch-up result is visibly
different, either in sheen, texture, or color.

C. Coating Defects: Repair in accordance with manufacturer’s instructions

coatings that exhibit film characteristics or defects that wouid adversely
affect performance or appearance of coating systems.

3.17 FIELD QUALITY CONTROL

A

Required Inspections and Documentation:
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Breathitt County Water District
KY 2436 Airport Road Waterline Extension
Technical Specifications

1. Verify coatings and other materials are as specified.

2. Verify surface preparation and application are as specified.

3. Verify DFT of each coat and total DFT of each coating system are
as specified using wet film and dry film gauges.

4. Coating Defects: Check coatings for film characteristics or defects
that would adversely affect performance or appearance of coating
systems.

a. Check for holidays on interior steel immersion surfaces

using holiday detector.
5. Report;

a. Submit written reports describing inspections made and
actions taken to correct nonconforming work.

b. Report nonconforming work not corrected.
c. Submit copies of report to Engineer and Contractor.
B. Manufacturer's Field Services: Manufacturer's representative shall

provide technical assistance and guidance for surface preparation and
application of coating systems.

3.18 CLEANING
A.  Remove temporary coverings and protection of surrounding areas and surfaces.
3.19 PROTECTION OF COATING SYSTEMS
A.  Protect surfaces of coating systems from damage during construction.
3.20 ONE-YEAR INSPECTION
A. Owner will set date for one-year inspection of coating systems.

B. Inspection shall be attended by Owner, Contractor, Engineer, and
manufacturer's representative.

C. Repair deficiencies in coating systems as determined by Engineerin
accordance with manufacturers instructions.

3.21 SCHEDULES

A. Coating System Schedule:
Refer to the drawings for coating system schedules.

B. Color Schedule:
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Breathitt County Water District
KY 2436 Airport Road Waterline Extension
Technical Specifications

To facilitate identification of piping in plants and pumping stations the
following color scheme shall be utilized:

Raw Sludge Line Brown with black bands

Sludge recirculation suction line Brown with yellow bands

Sludge draw off line Brown with orange bands
Sludge recirculation discharge line Brown

Sludge gas line Orange (or red)

Natural gas line Orange {or red) with black bands
Nonpotable water line Biue with black bands

Potable water line Blue

Chilorine line Yellow

Sulfur dioxide : Yellow with red bands

Sewage (wastewater) line Gray

Compressed air line Green

Water lines for heating Blue with 6-in. red band on 30-in. centers
Fuel oil/diesel Red

Plumbing drains and vents Black

Polymer Purple

In situations where two colors do not have sufficient contrast to easily
differentiate between them, a six-inch (6”) band of contrasting color shall
be on one of the pipes at approximately 30 inch (30”) intervals. The name
of the liquid or gas shall also be on the pipe. Provide arrows indicating
the direction of flow.

END OF SECTION
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SECTION 11295

ABOVE GROUND HYDRO-PNEUMATIC
BOOSTER STATION AND BLADDER TANK

1.01  LOCATION

This contract includes installation of an above ground hydro-pneumatic water
booster station & bladder tank, focated as noted on the PLANS,

1.02 SCOPE OF WORK

The contractor shall furnish and install one (1) factory built, factory delivered,
above ground booster pump station, with all the necessary internal piping, pump,
motors, valves and controls and other necessary appurtenances as specified
herein. The station shall be compiete when delivered and will not require internal
contractor construction except to install the power service through the service
conduit provided for that purpose.

The above ground water booster pump station shall be manufactured by
Engineered Fluid, Inc. (EFI), Centralia, lllinois, or approved equal.

1.03 QUALITY ASSURANCE

The equipment and materials covered by these specifications are intended to be
standard equipment of proven reliability and as manufactured by reputable
manufacturers having experience in the production of such equipment. The
equipment furnished shali be designed, constructed, and installed in accordance
with the best practices and methods and shall operate satisfactorily when
installed and operated per manufacturer's recommendations.

It is intended that the manufacturer of the selected equipment shali be a business
regularly engaged in the manufacture, assembly, construction, start-up and
maintenance of water distribution equipment of the type required for this project.
The manufacturer shall have at least ten (10) years of successful experience in
providing stations of the type, design, function and quality as required for this
project.

The completed station shail be E.T.L. Listed by Intertek Testing Services (ITS)
under Category 225 - Packaged Pumping Systems. Each station shall bear an
E.T.L. listing label. The listing label shall include the station manufacturer's
name, address, and telephone number. The station manufacturer shall have
quarterly inspections performed by ITS at the manufacturer's facilities to ensure
that the products being listed comply with the report and procedural guide for that
product.

1.04 SUBMITTAL
Equipment submittals shall be bound and in a minimum of six (6) copies. The

submittals shall contain a minimum of two (2) full size drawings, size 24" x 36";
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one (1) each covering the booster pump station and the electrical control
schematic. The booster pump station drawing shall be specific to this project, in
at least three (3) different views and be to scale. The submittal booklets will be
complete with data sheets covering all individual components that make up the
booster pump station and the UL file number under which the manufacturer is
listed, service department personnel statement as detailed in the specifications
and be complete with the manufacturer's formal warranty policy.

Two (2) submittal reviews of this item will be accomplished at no cost to the
submitting contractor. However, all subsequent reviews will be charged to the
submitting contractor at the design engineer's standard hourly billing rate.

1.05 EQUIPMENT BASE

The plate steel employed throughout the equipment base shall meet or exceed
the requirements for ASTM A-36. The structural shapes (channels and angles)
shall be of the thickness/weight for this item and shall meet or exceed the
requirements for ASTM A-36. The design of all members shall be in accordance
with the recommended practice for design as specified in the MANUAL OF
STEEL CONSTRUCTION, published by the American Institute of Steel
Construction, Inc.

The equipment base shall be one completed unit when delivered. Field welding
to complete the structure or attach the internal piping system will not be
accepted. The steel plate and structural shapes used must be adequate to meet
the purpose for which they are intended plus the additional stresses from the
lifting and setting of the equipment. The equipment base design shall
accommodate both lifting from above the unit by a hoist or crane and lifting from
below by a fork lift.

1.06 EQUIPMENT ENCLOSURE

The equipment enclosure shall be a hand layup, molded fiberglass cover
containing but not limited to the following raw material:

A. Resins - Resins shall be thermosetting, medium reactivity, rigid fire resistant
polyester containing maximum monomer content of 42% and a maximum of
11% Thixotropic additive.

B. Glass Fiber - Glass Fiber reinforcement shall be K filament type E

Borosilicate glass having high performance chrome-complex or silane finish
compatible with polyester resins.

C. Gelcoat - Exterior surface coating shall be ultraviolet light stabilized, weather
resistant, polyester base containing fade resistant color pigments, and such
inert extenders as are appropriate to maintain total pigment volume
concentration less than 20%.

D. Interior Coating - Interior laminate coating when required shall be a
pigmented heat resistant high gloss polyester base surfacing sealer.

E. Other Materials - Organic peroxide catalysts and promoters appropriate to the
resin-type shall be used as necessary to provide thorough cure.
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The equipment enclosure when instalied shall be hinged at one end. A minimum
of three (3) butt type hinges will be used and each hinge will have a removable
hinge pin. The hinges will be affixed to the cover by bolting and be complete with
a full span aluminum backing bar. Bolts and nuts of the hinging system will not
directly bear on the fiberglass cover, but bear only on each hinge and the
backing bar. The hinges will allow the cover to open fully to expose all interior
equipment.

Two (2) pneu-spring inert gas over oil spring-loaded opening assist automatic
cylinders shall be supplied to counterbalance the weight of the fiberglass cover to
ease the opening and closing function. The cylinders shall be complete with
internal orifice-type valve that dampens the extension motion, but permits
undampened compression.

The equipment enclosure shall be secured from unauthorized entry by a simplex,
weather resistant padlock system. Where more than one (1) cover is used or
more than one (1) booster station is supplied, the padlocks will be keyed alike.
Two (2) keys will be provided for each padiock, with each set of keys on a key
ring complete with the manufacturer's identification and service telephone
number. The equipment enclosure cover shall have affixed in a prominent
location the logo of the manufacture.

The equipment enclosure shall be insulated with a isocyanurate (flame retardant
urethane) foam insulating material. The insulation shall be applied to the interior
of the cover by spray and other approved methods. The insulation shall have a
minimum density (compressibility) of 2.25 ibs/cu. ft. nominal and shall be applied
to the thickness required to provide a minimum R value of 21.

The equipment enclosure cover shall be complete with a minimum of one (1)
galvanized lifting handle. The handle will be affixed to the long side of the cover.
The handle will be so located as to allow the equipment enclosure cover to be
easily tilted to expose completely the mechanical/electrical equipment contained
therein. The handle will be bolted through the cover and through an aluminum
backing bar. Handles screwed directly to the cover will not be acceptable.

DELIVERY - BOOSTER STATION PROTECTION - Each completed above
ground booster pump station shall be completely encased (with the exception of
the underneath portion of the base) in a shrink wrap, polyethylene plastic
enclosure to protect the transported unit from adverse elements encountered
during shipment. The plastic enclosure shall be of Griff-Shrink 5-ply VCI clear
reinforced shrink film as manufactured by Reef Industries, or approved equal.

1.07 CORROSION PROTECTION - BASE ONLY

Ali surfaces of the entire structure shall be grit blasted equal to commercial blast
cleaning (SSPC-SP6).

Following grit blasting, all weldments will be pretreated by hand using Tnemec
Series 69 Hi-Build Epoxoline Il coating, or approved equal, to provide additional
corrosion protection. Foilowing the pretreatment full coating application shall
take place.
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The full protective coating shall take place immediately after surface preparation.
The protective coating shall consist of a two-component, high solids, epoxy
system formulated for high build application for protecting and finishing of steel
and having excellent chemical and corrosion resistant properties. The epoxy
system shall be self-priming and require no intermediate coatings. The
protective coating shall provide in two (2) applications a total dry mil thickness of
8.0 mils.

1.08 OPERATING CONDITIONS
The pump station shall be capable of delivering the fluid medium at the
following capacity and head when operating at 30 psi minimum suction
pressure.

PUMP #1 & #2 - Grundfos CR 5-24

Design: 30 GPM @ 575 feet TDH;
Efficiency at design GPM shall be 75%.

The pump driver shall be a standard, A.C. induction motor, TEFC
construction, of the vertical extended shaft, normal thrust type and shall
be, 3500 rom nominal and suitable for 3 phase electrical service,

VFD controls for speed control and phase conversion (if required).

1.09 BOOSTER PUMPS — CENTRIFUGAL IN-LINE, MULTI-STAGE - VERTICAL
Pumps
A. The head-capacity curve shall have a steady rise in head from maximum
to minimum flow within the preferred operating region. The shut-off head
shall be a minimum of 20% higher than the head at the best efficiency
point.

B. All pump bearings shall be lubricated by the pumped liquid.

C. Small Vertical In-Line Muiti-Stage Pumps (Nominal flow from 3 to 125
gallons per minute) shall have the following features:

1. Each pump shall be designed for in-line installation requiring no
more than 1.5 square feet of floor space (including motor).

2. The pump impellers shall be secured directly to the pump shaft by
means of a splined shaft arrangement.

3. The suction/discharge base shall have ANSI Class 250 flange or
internal pipe thread (NPT) connections as indicated in the
drawings or pump schedule.

4. Pump Construction.
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a. Suction/discharge base, pump head, motor stool:  Cast
iron (Class 30)

b. Impeliers, diffuser chambers, outer sleeve: 304
Stainless Steel

C. Shaft 316 or
431 Stainless Steel

d. Impeller wear rings: 304
Stainless Steel

e. Shaft journals and chamber bearings:

Silicon Carbide
f. O-rings: EPDM

Shaft couplings for motor flange sizes 184TC and smaller shall be made
of cast iron or sintered steel. Shaft couplings for motor flange sizes
targer than 1847C shall be made of ductile iron (ASTM 60-40-18).

Optional materiais for the suction/discharge base and pump head shall
be cast 316 stainless steel (ASTM CF-8M) resulting in all wetted parts of
stainless steel.

5. The shaft seal shall be a balanced o-ring cartridge type with the following

features:

a. Collar, Drivers, Spring: 316
Stainless Steel

b. Shaft Sleeve, Gland Plate: 316
Stainless Steel

C. Stationary Ring: Silicon
Carbide

d. Rotating Ring: Silicon
Carbide

e. O-rings: EPDM

The Silicon Carbide shall be imbedded with graphite.

6. Shaft seal replacement shall be possible without removal of any pump
components other than the coupling guard, shaft coupling and motor.
Pumps with motors equal to or larger than 15 hp (fifteen horsepower)
shall have adequate space within the motor stool so that shaft seal
replacement is possible without motor removal.

7. The maximum working temperature shall be 250 degrees F. The
maximum working pressure are as follows:

Connection Type Maximum Working Pressure
1" or 1 %" Internal Thread (NPT) 232 psig
2" Internal Thread (NPT) 145 psig
ANS| Flange (Class 250) 362 psig
11295-5
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Motors
A. Motors are to be provided with the following basic features:
1. Motors shall be designed for continuous duty operation, NEMA
design B with a 1.15 S.F.
2. Totally Enclosed Fan Cooled Motors are to be furnished with class
“F" insulation. Open Drip Proof Motors are to be furnished with
class “B” insulation.
3. Motor nameplate shall be mounted on enclosure with stainless

steel fastening pins. Nameplate shall have, as a minimum, alt
information as described in NEMA Standard MG 1-20.40.1.

4. Open Drip Proof (ODP) motors shall have drip covers.

5. Motors over 50 Ibs shall having lifting provisions.
6. Motors shall have a NEMA C-Flange for vertical mounting.
7. Drive end bearings shall be adequately sized so that the minimum

L 10 bearing life is 17,500 hours at the minimum allowable
continuous flow rate for the pump.

110 PIPING

Piping shall be steel and conform to material specification ASTM A-53(CW) for
nominal pipe size four (4) inch and smaller and ASTM A-53(ERW) Grade B for
nominal pipe size five (5) inches and larger. Steel butt-welding fittings shall
conform to material specification ASTM A-234 Grade WPB and to the
dimensions and tolerances of ANSI Standards B16.9 and B16.28 respectively.

Forged steel flanges shall conform to material specification ASTM A-105 Class
60 and/or ASTM A-181 for carbon steel forgings and to the dimensions and
tolerances of ANSI Standards B16.5 as amended in 1992 for Class 150 and
Class 300 flanges.

The piping sizes shall be as shown on the drawing.
Size 10 inch and below - Schedule 40

Size 12 inch thru 20 inch - Standard weight (.375" wall)
Size 24 inch and above - Standard weight {(.500" wall)

All pipe welds shall be performed by certified welders employed by the pump
station manufacturer. As part of the equipment submittal, the pump station
manufacturer shall provide copies of the welding certificates of the employees
who are to perform the pipe welds.

All piping surfaces shall be prepared by sandblasting, or other abrasive blasting,
prior to any welds taking place. Piping of 5" diameter and smaller may be cut by
saw. Piping of 6" diameter and larger shall be bevel cut, and Oxyfuel or Plasma-
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arc cutting techniques shail be used to assure and facilitate bevel pipe cuts. No
saw cuts or other form of abrasive cut-offs are allowed on 6" and larger diameter

pipe.

tn ali cases, short circuit transfer, spray transfer or pulse-arc transfer modes of
the gas metai arc welding process shall be applied semi-automatically. When
utilizing the short circuit mode, shielding gas consisting of 50% carbon dioxide
and 50% argon gas shall be used. When utilizing the spray or pulse-arc transfer
modes, a shielding gas consisting of 5% carbon dioxide and 95% argon shall be
used. In all cases, welding wire with a minimum tensile strength of 70,000 psi
shail be employed. All flange welds and butt welds of equal size pipe shall be a
single continuous nonstop weld around the complete circumference of the pipe.
Whenever possible, vertical up weld passes will be applied to all pipe welds. No
vertical down weld passes will be allowed. Completed welding assemblies shail
create no internal obstruction, restriction or create any unintended sources of
water deflection.

Piping of six (6) inch diameter and larger shall require a minimum of two (2) weld
passes to complete each weld. The first pass, or root pass, shali be applied at
the bottom of the bevel cut using the short circuit transfer welding mode, and the
second pass, or cap pass, shall be applied over the root pass using the spray or
pulse arc transfer welding modes to insure that at a minimum the total weld
thickness shall be equal to thinnest of the two pieces being welded together.

1.11  POLYAMIDE EPOXY COATING - STEEL PIPING

Steel piping of size 1-1/2" and smaller shall have applied to it a polyamide epoxy
coating on the interior pipe surface that conforms to AWWA D-102 Inside
Systems No. 1 and No. 2 for steel water pipelines. The coating product shall be
certified by National Sanitation Foundation (NSF) International in accordance
with ANSI/NSF Standard 61. The polyamide epoxy coating shall provide a
minimum total dry mil thickness of 7-9 mils. The polyamide epoxy coating shall
be Tnemec Series 20 Pota-Pox, or approved equal.

Prior to shipment of the station, the station manufacturer shall provide in writing
to the Engineer certification that the polyamide epoxy coating has been applied
to all internal surfaces of the steel piping using the proper method. Said
certification shall show under the station manufacturer's letterhead:

Date of application,
- Material manufacturer and product designation including a product data
sheet for the coating;
- Applier of the fusion bonded coating, name, address and phone
number,;
Notarized signature of an officer of the station manufacturing company stating
the polyamide epoxy coating was applied to AWWA D-102 or the latest revision.
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1.12 PIPE SUPPORTS
Pipe supports by minimum sizing for:

- 8" and smaller piping shall be 2" x 3" x 3/16" wall rectangular tubing;
- 10" and larger piping shail be 3" x 4" x 1/4" wall rectangular tubing;

Pipe supports are to be fully welded at both end points to the pipe and steel floor
where required.

Simple pipe stands made of pipe welded only at the floor and upholding a
bracket with or without a threaded jack bolt or a U-bolt are not acceptable, as no
lateral or transverse support is provided.

1.43 HYDRO-PNEUMATIC STORAGE & ENCLOSURE

There shall be a bladder tank and enclosure at a separate location as shown on
the plans. The enclosure shall be complete with one (1) diaphragm type hydro-
pneumatic ASME coded storage tank. The storage tank volume will be a
minimum of 53 gallons with a maximum working pressure of 200 psi. The
hydro-pneumatic storage vessel shall be as manufactured by WESSELS
COMPANY, or approved equal.

The hydro-pneumatic storage tank shall feature deep drawn steel upper and
lower domes with side shell construction specifically designed for diaphragm type
storage tanks. Storage tank welding shall be carefully done to eliminate rough
spots and sharp edges. The storage tank base shall be designed so as to permit
free airflow to prevent moisture from accumulating beneath the storage tank.

The hydro-pneumatic storage tank internals shall include two (2) separate
pieces. The first piece shall be a heavy-duty butyl diaphragm that effectively
separates the air chamber from the water chamber. The shape of the diaphragm
shall conform exactly to the shell configuration and shall be of seamless
construction meeting FDA requirements for potable water.

The second piece shall be a polypropylene liner that conforms exactly to the
lower dome and acts as the water receptacle. Water shall never touch steel.

The polypropylene iiner shall be 100% non-corrosive and will not be bonded to
the steel shell wall or lower dome. A mechanical clamping ring shall permanently
affix the diaphragm and the liner to the shell groove. The polypropylene liner
shall be tested and accepted by the National Sanitation Foundation.

The Enclosure shall be of the same construction as the pumping station.
Likewise, plumbing and electrical systems shall meet the requirements of
the pump station. Electrical service shall only include a main breaker with
three auxiliary circuits, as follows;

1. Heater
2. Exhaust Fan
3. Convenience Outlet
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1.14 SERVICE CONNECTIONS ON INTERNAL PIPING

All plumbed devices within the station eventually requiring service, such as
meters, control valves, pumps and like equipment, shall be easily removed from
the piping by the presence of appropriately placed and sufficient quantity of
adaptors and couplings as shown on the drawings; no less than the quantity of
couplings and adaptors shown shall be allowed.

1.15 RESTRAINING POINTS

The main inlet and outlet piping to the station shall each be provided with two (2)
or four (4) restraining points as welded on "eyes" or similar device welded to the
station framing to facilitate the attachment of joint restraint tie rods or other
device to be used in retarding any pipe movement at the connections.

1.16 COMPRESSION COUPLINGS

The booster station piping shall include a compression type, flexible coupling to
prevent binding and facilitate removal of associated equipment where shown on
the plans for this item. In lieu of a compression coupling, a Uni-Flange or a
flanged coupling adapter (FCA) may be used.

All compression couplings, Uni-Flanges, flanged coupling adapters (FCA), and
flexible connectors/expansion joints shall include a minimum of two (2) control
joint rods with appropriate restraining points.

1.17 COMBINATION PRESSURE GAUGES

Combination pressure gauges shall have a built-in pressure snubber and have 4-
1/2” minimum diameter faces and turret style case, black fiberglass-reinforced
thermoplastic with a clear acrylic window with Buna-N gasket. The movement
shall be rotary; the bourdon tube shali be copper alioy C-type. The gauge shall
have a 1/4" MNPT lower mount process connection and contain a 0.6mm copper
alloy restrictor. Combination pressure gauge range and scale graduations shall
be in psi and feet of water as follows:

SUCTION PRESSURE - 0 to 100 psi, 1 psi figure intervals, with graduating
marks every .1 psi (0-35 feet).

DISCHARGE PRESSURE - 0 to 250 psi, 20 psi figure intervals, with graduating
marks every 2 psi (0-460 feet).

All gauges will be panel mounted off the pipeline and be flexible connected fo
their respective sensing point. The gauge trim tubing shall be complete with both
isolating and vent valves and the tubing shall be so arranged as to easily vent air
and facilitate gauge removal. Gauges mounted directly to the pipeline or at the
sensing point will not be accepted.

GAUGES SHALL BE WIKA MODEL 212.34, OR APPROVED EQUAL.
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1.18 BALL VALVES

Ball valves shall meet or exceed ASTM Spec B124 No. C37700. The ball valves
will be 2-piece forged brass body, blow out proof stem, TFE seats, TFE packing
with adjustable stem packing gland. The valves will be NPT threaded pattern
complete with lever operators. Maximum working pressure shall be 600 psi.

BALL VALVES SHALL BE HAMMOND VALVE MODEL 8901, OR APPROVED
EQUAL. -

1.19¢ SPRING CHECK VALVES

The spring check valves shall be inline lift type, ASTM B-584 Alloy C84400
bronze bodies, stainless steel stem and spring, Teflon seat ring with Buna-N
discs. The valve is rated for 250 psi non-shock WOG working pressure. The
check valve shall be designed to prevent water hammer by returning the valve
plug to the seat before reversal of flow occurs. The valves may be installed in
both horizontal and vertical lines with upward flow.

THE SPRING CHECK VALVES SHALL BE NiBCO MODEL T-480, OR
APPROVED EQUAL.

1.20 STRAINERS

Each pump inlet shall include a “Y” type strainer of the size as shown on the
plans for this item. The strainer body shall be high grade cast iron equal to
ASTM specification A126 Class B with threaded end connections. Strainer
basket to be of 304 stainless steel material with perforated sided and solid
bottom. For water service, 1/4" thru 2" sizes to have 20 mesh perforations, 2 1/2"
and 3" to have .045 perforations.

STRAINERS SHALL BE METRAFLEX MODEL TSC, OR APPROVED EQUAL.
1.21 PRESSURE TESTING

When the station plumbing is completed, the pressure piping within the station,
including valves, pumps, control valves, fittings, and connections as make up the
entire system shall be hydrostatically tested at a pressure of 250 psi or a
pressure equal to the lowest test pressure rating of the equipment within the
tested system, whichever is lesser pressure. The test pressure shall be applied
for a minimum of 20 minutes, during which time all joints, connections and seams
shall be checked for leaking. Any deficiencies found shall be repaired and the
system shall be retested.

The results of this testing shall be transmitted in writing to the Engineer prior to
shipment of the station and shall note test pressure, time at full pressure and be
signed by the Quality Control Manager or test technician.

1.22 ELECTRICAL APPARATUS - DESIGN, ASSEMBLY & TEST

The electrical apparatus and control panel design, assembly, and installation,
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and the integration of component parts will be the responsibility of the
manufacturer of record for this booster pumping equipment. That manufacturer
shail maintain at his regular place of business a complete electrical design,
assembly and test facility to assure continuity of electrical design with equipment
application. Control panels designed, assembled or tested at other than the
regular production facilities or by other than the regular production employees of
the manufacturer of record for this booster pumping equipment will not be
approved.

1.23 CONFORMANCE TO BASIC ELECTRICAL STANDARDS

The manufacture of electrical control panels shall be done in strict accordance
with the requirements of UL Standard 508A so as to afford a measure of security
to the eventual owner. No exceptions to the requirements of these codes and
standards will be allowed; failure to meet these requirements will be cause to
remove the equipment and correct the violation.

1.24 U.L. LISTING

All service entrance, power distribution, control and starting equipment panels
shali be constructed and installed in strict accordance with Underwriters
Laboratories (UL) Standard 508A "Industrial Control Equipment.” The UL label
shall also include an SE "Service Entrance” rating stating that the main
distribution panel is suitable for use as service entrance equipment. The panels
shall be shop inspected by UL, or constructed in a UL recognized facility. Ali
panels shall bear a serialized UL label indicating acceptance under Standard
508A and under Enclosed Industrial Control Panel or Service Equipment Panel.
In addition, a photocopy of the UL labels for this specific project shali be
transmitted to both the project engineer and the contractor for installation within
their permanent project files, prior to shipment of the equipment covered under
these specifications.

Each electrical equipment item in the station shall be properly grounded per
Section 250 of the National Electrical Code. ltems to be grounded include, but
are not limited to, pump motor frames, control panel, transformer, convenience
receptacles, heater, exhaust fans and pressure switches.

All ground wires from installed equipment shali be in conduit and shall lead back
to the control panel to a plated aluminum ground buss specific for grounding
purposes and so labeled. The ground buss shall be complete with a lug large
enough fo accept the installing electrician’s bare copper earth ground wire. The
bus shall serve as a bond between the earth ground and the equipment ground
wires.

1.26  PANEL MOUNTING HARDWARE

Metal framing channel shall be used exclusively for mounting of all electrical
panels and electrical components except for those specifically designated
otherwise.
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1.27 ELECTRICAL APPARATUS - CONTROL PANEL

All circuit breakers, motor starters, time delay relays and confrol relays shall be
incorporated into one (1)} NEMA 4/12 control panel.

There shall be provided, thermal-magnetic trip circuit breakers as follows:
One (1) Main Breaker, 100 amps;
One (1) Branch Breaker, one each per pump, 16 amps;
One (1) Voltage Monitor Breaker, 15 amps;

Four (4) Auxiliary Circuit Breakers, as follows:

1. Controls

2. Heater

3. Exhaust Fan

4, Convenience QOutlet

1.28 ELECTRICAL APPARATUS - PUMP STARTING EQUIPMENT

Pump starting equipment shall be single (1) phase, full voltage non-reversing
magnetic starters connecting the pump motor directly across the line. The relay
shall be complete with a manually reset overload relay. The relay shall be
complete with a correctly sized heater element on each line. Starters and
overloads shall be UL listed.

1.29 ELECTRICAL APPARATUS - RUNNING TIME METER

A running time meter shall be supplied for each pump to show the number of
hours of operation. The meter shall be enclosed in a dust and moisture proof
molded plastic case, suitable for flush mounting on the main control panel. The
meter dial shall register in hours and tenths of hours up to 99999.9 hours before
repeating. The meter shall be suitable for operation from a 115 volt, 60 cycle

supply.
1.30 FELECTRICAL APPARATUS - SURGE ARRESTER

A secondary surge arrester shall be provided. Housing shall be Noryl and be
ultrasonically sealed. Vaive blocks shall be metal oxide with an insulating
ceramic collar. Gap design shall be annular. The lead wire shall be permanently
crimped to the upper electrode forming part of the gap structure. Arresters shall
be UL and CSA listed Lightning Protective Devices.

1.31 ELECTRICAL APPARATUS - SUCTION PRESSURE CONTROL

Suction control of the pumping operation shall be provided by a bellows type,
adjustable differential pressure switch. The switch shall be complete with a
single pole, double throw contact block with 5 amp non-inductive rated contacts
at 230 volts AC. The set points of the on/off cycle shall be independently
adjustable through the full range of the switch rating.

1. Low Suction Cut-out, 2-150 psi.
1A.  Adjustable Differential, 2-25 psi.
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A pressure gauge shall be sub-panel mounted adjacent to the low suction
pressure swifch. The gauge and switch shall be so plumbed with the suction
header sensing line that a common blow-off valve can relieve pressure in both
simultaneously for purposes of checking and calibrating the low suction lock-out.

1.32 ELECTRICAL APPARATUS - LOCAL PRESSURE CONTROL

Control of the pumps shall be provided by bellows type, adjustable differential
pressure switches. Each switch assembly will be complete with a single pole,
double throw contact block with 5 amp non-inductive rated contacts at 230 volts
AC. The set points of the on/off cycle shall be independently adjustable through
the full range of the switch rating.

1. Start Lead Pump, 4-100 psi control range.
1A.  Adjustabie Differential, 2-25 psi.

A pressure gauge shall be sub-panel mounted adjacent to the discharge
pressure swiiches. The gauge and switches shall be so plumbed with the
discharge header sensing line that a common blow-off valve can relieve pressure
in all simultaneously for purposes of checking and calibrating the start-stop
functions of the pumps.

1.33 ELECTRICAL APPARATUS - DEVICES

Two (2) solid state time delay relays shall be provided to perform the foliowing

functions:
1. Low Suction Timer (minimum on)
2. Low Suction Timer (minimum off)

The solid state time delay relay shall have an adjustable time range of 10
seconds to 10 minutes. The relays shall be constructed to use a DIN rail mount
socket so that the relays can be replaced without disturbing the wiring. The relay
shall be complete with LED indicators for output and power.

Hand-Off-Automatic switches shall be oil tight, 3-position maintained and be
located on the main control panel door, and control the following circuits:

1. Pump #1

2. Exhaust Fan (2-position) Run-Auto

Indicating lights shall be oil tight, with a full voltage pilot light and be provided:
1. Red - Low Suction Pressure

2, Green - Pump #1 in Operation

Nameplates shall be furnished on all panel front mounted switches and lights.

11295-13
P:\Breathitti898-42 Airport\Specs\Contract 1\Tech\11295.doc Rev 04-06-09 1/20/2017; 1:15:13 PM



Breathitt County Water District
KY 2436 Airport Road Waterline Extension
Technical Specifications

The control panel door shall be complete on the interior with a stick-on
transparency containing an “as-built” reproduction of the electrical control panel
schematic. The wiring diagram shall be a corrected "as-built" copy and contain
individual wire numbers, circuit breaker numbers, switch designations and control
function explanations.

One (1) duplex receptacle shall be adjacent to the main control panel. The
equipment ground wire from each equipment ground post of the polarized
receptacle shall be affixed at the main control panel terminal board solely
designated for that purpose and separate from the neutral buss.

1.34 ELECTRICAL APPARATUS - CONDUIT AND WIRING

The service entrance conduits shall be liquid-tight flexible totally nonmetaliic,
corrosion resistant, nonconductive, U.L. listed conduit with a sunlight resistant
jacket over an inner flexible core, sized to adequately accept the inbound service
conductors, and/or telemetry/telephonefradio cables, and shall be installed from
the main power or control panel through the equipment enclosure and terminate
in a threaded coupling welded through the equipment enclosure. The service
entrance conduit connection shall be plugged for shipment.

All wiring within the equipment enclosure and outside of the control panel or
panels shall be run in conduit except for the watertight flexible conduit and fittings
properly used to connect pump drivers, fan motors, solenoid valves, limit
switches, etc., where flexible connections are best utilized. All internal
equipment conduit and wire will meet or exceed the conduit, wiring schedule and
electrical codes set forth as follows:

EQUIPMENT ENCLOSURE CONDUIT - Rigid, heavy wall, Schedule 40 PVC
with solvent weld moisture-proof connections, in minimum size 3/4" or larger,
sized to handle the type, number and size of equipment conductors to be carried
- in compliance with Article 347 of the National Electrical Code and NEMA TC-2,
Federal WC-1094A and UL-651 Underwriters Laboratory Specifications.

FLEXIBLE CONNECTIONS - Where flexible conduit connections are necessary
the conduit used shall be liquid-tight flexible totally nonmetallic, corrosion
resistant, nonconductive, U.L. listed conduit with a sunlight resistant jacket over
an inner flexible core, sized to handle the type, number and size of equipment
conductors to be carried - in compliance with Article 351 of the National Eiectrical
Code.

MOTOR CIRCUIT CONDUCTORS - Sized for load. All branch circuit conductors
supplying a single motor of one (1) horsepower or more shall have an ampacity
of not less than 125 percent of the motor full load current rating, dual rated type
THHN/THWN, as set forth in Article 310 and 430-B of the National Electrical
Code, Schedule 310-13 for flame retardant, heat resistant thermoplastic, copper
conductors in a nylon or equivalent outer covering.

CONTROL AND ACCESSORY WIRING - Sized for load, type MTW/AWM
(Machine tool wire/appliance wiring material) as set forth in Article 310 and 670
of the National Electrical Code, Schedule 310-13 and NFPA Standard 79 for
flame retardant, moisture, heat and oil resistant thermoplastic, copper conductors
in compliance with NTMA and as listed by Underwriters Laboratories (AWM),
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except where accessories are furnished with a manufacturer supplied UL
approved rubber cord and plug.

CONVENIENCE GROUP - HEATER

1. One (1) each.

2. Rating - _10,240 BTU/HR — 3,000 watts, 240 volt.

3. Stee! finned metal sheath heating elements with low sheath
temperatures.

4. Controi - thermostat.

5. UL listed.

6. Vane axial fan - down flow discharge.

7. Hard wired in conduit per UL 400-1.

CONVENIENCE GROUP - EXHAUST FAN

One (1) each installed as shown.

Capacity each 230cfm at .2 inch static pressure.

Squirrel cage blower.

Hard wired in conduit to conduit box on motor per UL 400-1.

120 volt A.C. operation from wall mount thermostat and HAND/AUTO
switch on main control panel.

RN

FACTORY START-UP SERVICE

1. Start-up service technician shall be a regular employee of booster station
manufacturer.
2. As part of the submittal covering this equipment, list the factory service

manager, his emplioyee number, his telephone number with extension
and his number of years with the company. List also each start-up
service technician, his employee number and years of service with the
company.

3. Verify that one (1) or more of the service technicians listed above wiil

perform the required start-up service on the equipment covered in the

submittal.

One (1) full day at job site for start-up and training.

Start-up service to include two (2) bound O&M manuals.

Start-up service report attested to by start-up technician and

representative of owner or engineer.

Service report distributed to:

A Manufacturer's File

B. Engineer's File

C. Contractor's File

D. Owner's File

Dok

~

1.35 MANUFACTURER'S WARRANTY

The warranty is the sole responsibility of the station manufacturer and that
manufacturer's warranty shall be provided in written form for inclusion with both
the submittal covering the specified equipment and the O&M manuals provided
with that equipment.

Said manufacturer's warranty shall at a minimum cover:
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1. A period of one (1) year commencing upon successful start-up of the
equipment, after authorized manufacturer's start-up, not to exceed
eighteen (18) months from the date of shipment.

2. The warranty period shall be inviolate regardless of any component
manufacturer's warranty for equipment and components within the
station.

3. The manufacturer's warranty shall cover all equipment, components and

systems provided in or with the station by the manufacturer of the station,
exclusive of those components supplied by and/or installed by others
independent of the manufacturer of record for this station.

4, The warranty shall provide for the station manufacturer to bear the full
cost of labor and materials for replacement and/or repair of faulty or
defective components so there shall be no cost incurred by the Owner for
this work during the warranty period.

5. The manufacturer's warranty policy is amended only by the items
considered consumables, i.e., light bulbs, pump seals, pump packing,
lubricants and other maintenance items consumed by usage.

6. No assumption of contingent liabilities for any component failure during
manufacturer's warranty is made.

it is the intent of this manufacturer's warranty to gain for the owner a single

source responsible party for all components specified herein. "Second party" or
"pass through” warranties will not be accepted.

END OF SECTION
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SECTION 11500

REMOTE METER READING SYSTEM
5/8 X % Orion Radio Read Meter

The remote meter reading system shall consist of all hardware's necessary to equip
new meters such as to provide a complete functioning system complimentary to the
existing Orion Radic Read System.

A. Transmitter / registers for all meters which are to be straight reading,
permanently sealed, magnetic drive and which measures in U.S. Gallons.
This unit is to be factory wired to the end cap assembly for maximum
reliability with the end cap to be bottom mounted thru a drilled hole in the
meter pit lid. This unit is to communicate with the interrogation device.

The transmitter shall use two (2) 3.6 V 2.4 Ahr Lithium batteries as a power
source and said batteries shall be guaranteed for a minimum of seven (7)
years from initiation of operation.

This unit shall be capable of providing optional leak detection when no tow
hour window of no usage within a 24 hour period is detected. It shall also be
capable of tamper detection such as a cut wire.

B. Meters shall be Badger Recordall Bronze Disc meters (5/8” X 3/4”) Model 25
which complies with the latest ANSIA/AWWA Standards.

END OF SECTION
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SECTION 15100

SMALL PLUMBING VALVES, PLUMBING SPECIALTIES

AND SERVICE ACCESSORIES

PART 1 GENERAL
1.01  WORK INCLUDED

A. Furnish all labor, materials, equipment, and incidentals required, and
install complete and ready for operation, all valves and appurtenances as
show on the Drawings and as specified herein.

1.02 RELATED WORK
A. Excavation, backfill and grading are included in Division 2
B. Painting is included in Division 9, Section 09900.
C. Electrical is included in Division 16.

1.03 SYSTEM DESCRIPTION

A. All of the equipment and materiais specified herein is intended to be
standard for use in controlling the flow of wastewater, sludge, water, air or
chemicals, depending on the applications.

1.04 QUALITY ASSURANCE

A. All of the types of valves and appurtenances shall be products of well
established firms who are fully experienced, reputable and qualified in the
manufacture of the particular equipment to be furnished. All materials of
construction shall be of an acceptable type and shall be designhated for the
pressure and temperature at which they are to be operated, for the
materials they are to handle and for the use for which they are intended.
The materials shall meet established technical standards of quality and
strength necessary to assure safe installations and conform to applicable
standards. The equipment shall be designed, constructed and installed in
accordance with the best practices and methods and shail comply with
these Specifications as applicable.

1.05 REFERENCES
A Kentucky Basic Building Code.

B. Kentucky State Plumbing Law, Regulations and Code
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1.06 SUBMITTALS

A. Copies of all materials required to establish compliance with these
Specifications shall be submitted in accordance with the provisions of
Division 1, Section 01300. Submittals shall include at least the following:

1. Certified drawings showing all important details of construction and
dimensions.

2. Descriptive literature, bulletins, and/or catalogs of the equipment.

3. The total weight of each item.

4, A complete tota! bill of materials.

5. A list of the manufacturer's recommended spare parts.

1.07 OPERATING INSTRUCTIONS

A. Operating and maintenance instructions shall be furnished to the
ENGINEER as provided in Division 1. The instructions shall be prepared
specifically for this installation and shall include all required cuts,
drawings, equipment lists, descriptions, etc., that are required to instruct
operating and maintenance personnel unfamiliar with such equipment.

PART 2 PRODUCTS
2.01 MATERIALS AND EQUIPMENT
A General
1. All valves and appurtenances shall be of the size shown on the
Drawings and as far as possibie all equipment of the same type
shall be from one manufacturer.
2. All valves and appurtenances shall have the name of the maker,
flow directional arrows, and the working pressure for which they
are designed cast in raised letters on some appropriate part of the

body.

3. All buried valves shall open left (counterclockwise). Insofar as
possible, all valves shall open counterclockwise.

2.02 VALVES

A. Gate Valves

Gate valves shall be used in shut-off applications and where the valves
are scheduled for infrequent use.

15100-2
P:\Breathitt\998-42 Airport\Specs\Contract 1\Tech\15100.doc Rev: 10-04-11 01/20M17; 1:15 PM



Breathitt County Water District
KY 2436 Airport Road Waterline Extension
Technical Specifications

1. (Gate Valves for Water

a. Gate valves shall be for 125-pound water working
pressure, 2-1/2 inches and 3 inches for air release. Valves
3 inches and smaller shali be standard brass construction,
rising stem, double disc, parailel seat, with handwheel
where exposed or key operated when in the ground. The
valves shall be Crane No. 440, Jenkins 62U or approved

equal.

b. In copper-solder-joint piping, Chase Style 1334 or
approved equal, gate valves are preferred with solder joint
connections.

B. Plug Valves

Eccentric plug valves shall be used in shut-off appiications for pump
stations and where the valves are scheduled for infrequent use.

Eccentric plug valves 3 to 12 inches in diamater shall be rated for 175 psi
working pressure. The body and cover shall be cast iron conforming to
ASTM A126, Class B. Flange ends shall comply with ANSI B16.1, Class
125 standards. Mechanical joint ends shall comply with AWWA
C11/ANSI 21.11. The entire seat surface shall be protected by a welded
nickel seat of minimum 1/8” thickness. The plug shall be cast iron ASTM
A126, Class B. The portion of the plug in the valve body cavity shall be
coated with Buna-N rubber using an injection-mold process. Valve bonnet
shall be full sealed and bolted to the body for ease of maintenance. The
seal between the body and the bonnet shall be an O-ring. Stem packing
shall be Buna-N multiple “V" ring stem packing seais, conforming to
AWWA C504 and AWWA C507 standards. The packing seal shall be
held in place with an adjustabie gland follower. Shaft bearings shall be
sintered 316 stainless steel for both the upper and lower trunnions.
Bearings shall be permanently lubricated. 3" valves shail be quarter-turn
and shall be supplied with a position indicator marked at 10 degree
increments. Valves 4" and larger shall be equipped with a worm gear
operator. Eccentric plug valves shall be Clow F-5412, F-5413 or
approved equal.

C. Ball Valves

Bali valves shall normally be used in quick shut-off and frequent use

applications.
1. Ball Valves for Water Service
a. Ball valves shall be for 125-pound water working pressure,

2 inches and smaller, standard bronze construction, with
precision machined bronze ball, twin Buna-N seats, and
handle operator with integral stop where exposed. Buried
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ball valves shall be as above with key or nut operators.
Valves shall be Lunkenheimer No. 700-SB, Ford, or
approved equal.

2. Ball Valves for Chlorine Solutions

a. Ball valves shall be for 150 pound water working pressure,
140 degree Fahrenheit maximum temperature, 3 inches
and smaller, standard PVC "True Union" construction, with
PVC ball, Viton seats, and handle operator where exposed.
Buried ball valves shall be as above with key, nut,
pneumatic, or electric operators as shown on the
DRAWINGS. Valves shall be Utilities Supply Corp., Plastic
Piping Systems, or approved equal.

D. Swing Check Valves

Check valves for cast iron and ductile iron pipelines shall be swing type
and shall meet the material requirements of AWWA Specification C508-
latest revision. The valves shall be cast iron body with reinforced 125 Ib
flanges conforming to ANSI B 16.1. Valves shall be single disc with Buna-
N seat, stainless steel hinge pin, 150 psi working water pressure, non-
shock, and hydrostatically tested at 300 psi. The valves shall be
manufactured by Clow, Kennedy or approved equal.

1. When there is no flow through the fine, the disc shall hang lightly
against its seat in practically a vertical position. When open, the
disc shall swing clear of the water-way.

2. Valves shall be so constructed that disc and body seat may easily
be removed and replaced without removing the valve from the line.
Valves shall be fitted with an extended hinge arm with outside
lever and adjustable weight.

E. Globe Style Silent Check Valves
1. General

a. This specification covers the design, manufacture, and
testing of 2 in. (50 mm) through 42 in. (1050 mm) Silent
Check Valves suitable for pressures up to 500 psig (3450
kPa) water service.

b. The Check Valve shall be of the silent operating type that
begins to close as the forward flow diminishes and fully
closes at zero velocity preventing flow reversal and
resultant water hammer,

2 Standards, Approvals and Verification

15100-4
P:\Breathittt998-42 Airport\Specs\Contract 1\Tech\15100.doc Rev: 10-04-11 01/20/17; 1:15 PM



Breathitt County Water District
KY 2436 Airport Road Waterline Extension
Technical Specifications

a. The vaives for use in fire protection systems shall be
Factory Mutual approved in sizes 2 1/2 in.-12 in.

b. Stainless steel valves shall meet the requirements of
ASME B16.34 and MSS SP-126.

C. The valves used in potable water service shall be certified
to NSF/ANSI 61, Drinking Water System Components —
Health Effects, and certified to be Lead-Free in accordance
with NSF/ANSI 61, Annex G.

d. Manufacturer shall have a quality management system that
is certified to 1ISO 2001 by an accredited, certifying body.

3 Connections

a. Globe style valves shall be provided in sizes 2 1/2 in (75
mm) through 42 in. (1050 mm) and have flat faced flanges
in accordance with ASME B16.1 for Class 125 or Class
250 iron flanges. Sizes 10 in (250 mm) and smaller flanged
valves shall be capabie of mating directly to a wafer
butterfly valve without disc interference.

b. Wafer style valves shall be provided in sizes 2 in (50 mm)
through 10 in. (250 mm) for installation between ASME
B16.1 Ciass 125 or Class 250 iron flanges. Stainless steel
wafer style valves shall include raised faces for installation
between ASMEB16.5 Class 150 flanges.

4 Design

a. The valve design shall incorporate a center guided, spring
loaded disc, guided at opposite ends and having a short
linear stroke that generates a flow area equal to the
nominal valve size.

b. The operation of the valve shall not be affected by the
position of installation. The valve shall be capable of
operating in the horizontal or vertical positions with the flow
up or down. Heavy duty springs for vertical flow down
installations shall be provided when specified on 14 in. and
larger valves,

c. All component parts shall be field replaceable without the
need of special tools. A replaceable guide bushing shalil be
provided and held in position by the spring. The spring
shall be designed to withstand 100,000 cycles without
failure and provide a cracking pressure of 0.5 psi.
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d. The valve disc shall be concave to the flow direction
providing for disc stabilization, maximum strength, and a
minimum flow velocity to open the valve.

e. The valve disc and seat shall have a seating surface finish
of 16 micro-inch or better to ensure positive seating at all
pressures. The leakage rate shall not exceed the allowable
rate for metal seated valves allowed by AWWA Standard
C508 or 1 0z {30 ml) per hour per inch (mm}) of valve
diameter.

f. The valve flow way shall be contoured and unrestricted to
provide full flow areas at all locations within the valve. Cv
flow coefficients shall be equal to or greater than specified
by the manufacturer cited in Paragraph 7, and verified by
an independent testing laboratory.

9. Wafer-style valve seats shall be fully retained with full size
threads, and sealed with an o-ring. Globe style valve seats
shall be contained with & machined counterbore and
restrained by the mating flange and gasket.

5 Materials

a. The valve body shall be constructed of ASTM A126 Class
B cast iron for Class 125 and Class 250 valves and ASTM
A351Grade CF8M for Class 150 stainiess steel valves.
Optional body material include ASTM A536 Grade 65-45-
12 ductile iron.

b. The seat and disc shall be ASTM B584 Alioy C83600 cast
bronze or ASTM B148 Alloy C95200 aluminum bronze.
Optionaltrim material include ASTM A351 Grade CF8M
stainless steel.

c. The compression spring shall be ASTM A313 Type 316
stainless steel with ground ends.

6 Options

a. A Buna-N seal shall be provided on the seat when
specified to provide zero leakage at both high and low
pressures without overloading or damaging the seal. The
seal design shall provide both a metal-to-metal and a
metal-to-Buna-N seal.

b. Valve interiors and exteriors shall be coated with an
NSF/ANSI 61 certified fusion bonded epoxy in accordance
with AWWACS50 when specified.

7 Manufacture
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a. The vaives shall be hydrostatically tested at 1.5 times their
rated cold working pressure and seat tested at the valve
CWP. When requested, the manufacturer shall provide
test cerlificates, dimensional drawings, parts list drawings,
and operation and maintenance manuals.

b. The exterior of the valve shall be coated with a universal
alkyd primer.

C. Sitent Check Valves shall be Series #1400A (Wafer Style),
1400A.4 (Stainless Steel Wafer Style) or 1800 (Globe
Style) as manufactured by Val-Matic® Valve & Mfg.
Corporation, Elmhurst, IL. USA or approved equal.

E. Y Check Valves
Check valves for PVC pipelines shali be Y-type. The valves shall be PVC
body with Viton seals, rated for150 psi working water pressure. The disk
guide shall be a PVC coil. The valves shall be manufactured by George
Fischer, Hayward, or approved equal.

1. Valves shall be so constructed that the plunger assembly can be
easily accessed for cleaning.

2. Valves shall be so constructed such full flow may be achieved.
Minimal back pressure shall be necessary to seat the plunger.

F. Blow Off Valves

Blow off valves shail normally be used in quick shut-off and infrequent use

applications.
1. Blow Off Valves for Plant Air, Instrument Air, and Water Service
a. Blow off valves shall be for 175 pound working pressure,

180 degree Fahrenheit, 3/4 inch thru 2 inches, and shall
have a positive sealing system accomplished without
metal-to-metal fits. O-ring seals shall be attached to
removable plug for ease of replacement. The O-ring seals
shall be pre-lubricated with a long life lubricant. Valves
shall have a plastic thrust washer on top of the plug to
provide a means of reducing thrust and rotary friction
between metal plug and body and bronze retaining rings.
The valve body and plug shall be cast of composition
bronze ASTM B62-latest revision; O-ring shall be synthetic
rubber. Connections shall be as shown on the
DRAWINGS. All valves shall be subject to the following
tests:
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(10 10-psi air test, valve open and closed position
submerged in water. No leaks permitted.

(2) 175-psi hydrostatic, valve open and closed. No
leaks permitted. Valves shall be Mueller Company
Mark |l Oriseal Valves, Crane, or approved equal.

G. Air Release Valves

1. Air Release Valves shall be furnished and installed at the locations
shown on the PLANS. The valves shall be combination air valves
as manufactured by A.R.|. Corporation, Kfar Charuv, Israel, or
approved equal.

2. The valves shali be the size shown on the PLANS and be AR.IL.
Model D-40 “BARAK" or approved equal.

3. The valves shall be designed to allow entrapped air to escape
from the pipeline when pumps are started and close water tight
when liquid enters the valves via a float and roll seal arrangement.
In the event of a vacuum on the pipeline, the valves shall allow air
fo enter the pipe. Working pressures shall be as follows:

%" & 1" valve: 3-150 psi

2" vaive: 2-230 psi
4. The body, of each valve assembly shall be constructed of high
strength reinforced nylon. All wetted parts shall be corrosion
resistant.
H. Automatic Air and Vacuum Relief Valves for Vertical Turbine Pumps
1. Combination air and vacuum valves for vertical turbine pumps

shall be equal to APCO Air Valves for Vertical Turbine Pumps, per
APCO Bulletin 586, as manufactured by Valve and Primer Corp.,
Schaumburg, lllinois, or approved equal.

2. Valves shall be the size shown on the drawings and shall be
equipped with an automatic air release valve, such as APCO
Valve No. 55, or approved equal.

3. Air valves for vertical turbine pumps shall be designed to aliow
large quantities of air to escape out the orifice when the pump is
started and close water tight when the liquid enters the valve. The
air valve shall also permit large quantities of air to re-enter through
the orifice when the pump is stopped to prevent a vacuum from
forming in the pump column.

4. The vaive shall consist of a body, cover, baffle, float and seat. The
valve shall be designed to prevent prematurely shut-off. The seat
shall be fastened into the valve cover, without distortion, and shall
be easily removed, if necessary.
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5. The entire float and baffle assembly must be shrouded with a
perforated water diffuser to prevent the water column entering the
valve, from slamming the float shut and eliminate water hammer in
the system.

6 The fioat shall be stainless steel, designed to withstand a minimum
of 1,000 psi, or approved equal. The float shall be center guided
and not free floating for positive seating.

7. The discharge orifice shall be fitted with an automatic air release
valve in order to vent small pockets of air. This valve shall consist
of a body, cover, float and seat, and shall be rated at a working
pressure of 150 psi.

8. The body, cover, and baffle of this valve assembly shall be
constructed of cast iron, conforming to ASTM A48 Ciass 30, or
approved equal. The float shall be stainless steel, conforming to
ASTM A240, or approved equal. The seats shall be BUNA-N and
the water diffuser shall be brass, or approved equal. All flanges
shall be 125# ANSI,

. Altitude Valves

1. Application: The level control valve for the water storage tank
shall be single acting, automatically closing to prevent tank
overflow when the high water level is reached, and opening for
refilling when the tank water level lowers. Non-throftling action is
required for operation (valve will assume either a fully open or fully
closed position).

2. Design: The level control valve shall be globe (infine) or angle (90
degree) body with flanged end connections, be fully mounted,
external pilot operated, with free floating piston (operated without
springs, diaphragm or levers). it shall contain a single full-ported
seat, with seat bore equal to size of valve. The minimum travel of
the piston shall be equal to 25% of the diameter of the seat. For
true alignment (to correct lateral thrust and stem binding), the
piston shall be guided above and below the seat a distance equal
to no less than 75% of the diameter of the seat. The piston shall
be cushioned and so designed as to insure positive closure. The
main valve shall be packed with leather (or other soft material) to
insure tight closure and prevent metal-to-metal friction and seating.
The valve shall be furnished with an indicator rod to show position
of piston apening, and pet-cocks for attachment to valve body for
receiving gauges for testing purposes. The design shall be such
that repairs and dismantiing internally of main valve may be made
without its removal from the line. The pilot valve, controlling
operation of the main valve, shall have a range of adjustment, be
easily accessible, and arranged to allow for easy removal from the
main valve while the main valve is under pressure. The pilot valve,
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external strainer with blow-off, isolation valves, and all associated
rigid brass piping and fittings (with the exception of a separate
static pressure sensing line, if required) shall be factory assembled
and furnished with the valve.

3. Physical and Chemical Properties: Valve body and cap(s) shall be
constructed of gray iron castings that conform to ASTM
Specification A 126 Class B. Internal bronze components shall
conform to ASTM Specification B-584. Internal Stainless Steel
components shall conform to ASTM Specification A-743 Grade
CF-8 or CF-8M. The control piping shall be rigid red brass, no less
than 0.5" in diameter. The flanged assemblies shall conform to
ANSI standards for wall thickness of body and caps, and flange
thickness and drilling, subject to other specified standards.

4, Paint. Ferrous surfaces of the valve shall be coated with NSF
Certified Epoxy (Tnemec Series FC20) in accordance with
ANSI/NSF Std. 61, and conforming to AWWA D102 Inside System
No. 1.

5. Testing: A trio of tests shall be performed on the completely
assembled valve prior to shipment. These shall include a
hydrostatic test of up to two (2) times the working pressure
(maximum 500 psi testing pressure), a tight seating test, and a
performance test for simulated field conditions. The tests may be
witnessed by the customerf/engineer or representative.

6. Manufacturer and Model: The valve shall be a Model 30AWR as
manufactured by Ross Valve Mfg. Co., Inc, 6 Oakwood Ave, Troy,
NY 12180, or approved equal.

J. Booster Pump Control Check Valves

1. Function: The Pump Control Valve shall open fully or shut off in
response to electric signals. It shall isolate the pump from the
system during pump starting and stopping, to prevent pipeline
surges.

2. Main Valve: The main valve shall be a center guided, diaphragm
actuated globe valve of either oblique (Y) or angle patiern design.
The body shall have a replaceable, raised, stainless steel seat
ring. The valve shall have an unobstructed flow path, with no stem
guides, bearings or supporting ribs. The body and cover shall be
ductile iron. All external bolts, nuts, and studs shall be Dupiex®
coated. All valve components shall be accessible and serviceable
without removing the valve from the pipeline.

3. Actuator: The actuator assembly shall be double chambered with
an inherent separating partition between the lower surface of the
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diaphragm and the main valve. The entire actuator assembly (seal
disk to top cover) shali be removable from the valve as an integral
unit. The stainless steel valve shaft shall be center guided by a
bearing in the separating partition. The replaceable radial seal disk
shall include a resilient seal and shall be capable of aceepting a V-
Port Throttling Plug by bolting.

4, Control System: The control system shall consist of 2 3-Way
solenoid pilot {for 8" and larger valves, an accelerator shall be
added to the solenoid), two check valves (for 12” and larger
valves, an additional check valve), a limit switch, and a filter. All
fittings shall be forged brass or stainiess steel. The assembied
vaive shall be hydraulically tested.

5. Quality Assurance: The valve manufacturer shall be certified
according to the 1ISO 9001 Quality Assurance Standard. The main
vatve shall be certified as a complete drinking water valve
according to NSF, WRAS, and other recognized standards.

6. Manufacturer and Model: The valve shall be manufactured by
Bermad Waterworks, Model WW-(nominal size)-740-03-Y-C-A5-
EB-4AC-NN or approved equal.

K. Surge Anticipating Control Vaives

1. Function: The Surge Anticipating Valve shall open in response to
the pressure drop associated with abrupt pump stoppage to
dissipate the returning high pressure wave, eliminating the surge.
It shall smoothly close drip tight as quickly as the relief feature
allows, while preventing closing surge. The valve shall also relieve
excessive system pressure.

2. Main Valve: The main valve shall be a center guided, diaphragm
actuated globe valve of either oblique {Y) or angle pattern design.
The body shall have a replaceable, raised, stainiess steel seat
ring. The valve shall have an unobstructed flow path, with no stem
guides, bearings, or supporting ribs. The body and cover shall be
ductile ron. All external bolts, nuts, and studs shall be Duplex®
coated. All valve compenents shall be accessible and serviceable
without removing the valve from the pipeline.

3. Actuator: The actuator assembly shall be double chambered with
an inherent separating partition between the lower surface of the
diaphragm and the main valve. The entire actuator assembly (seal
disk to top cover) shall be removable from the valve as an integral
unit. The stainless steel valve shaft shall be center guided by a
bearing in the separating partition. The replaceable radial seal disk
shall include a resilient seal and shall be capable of accepting a V-
Port Throttliing Plug by bolting.
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Control Systemn: The control system shall consist of two adjustable
2-way pilots, a needle valve, a flow stem, a cock valve, and a filter.
All fittings shall be forged brass or stainless steel. The assembled
valve shall be hydraulically tested.

Quality Assurance: The valve manufacturer shall be certified
according to the iSO 9001 Quality Assurance Standard. The main
valve shall be certified as a complete drinking water valve
according to NSF, WRAS, and other recognized standards.

Manufacturer and Model: The valve shall be manufactured by
Bermad Waterworks, Modet WW-(nominal size)-735-55-Y-C-A5-
EB-NN-M or approved equal.

L. Pressure Reducing Valves

1.

Pressure reducing valves shall be of the single seated balanced
design type globe body with threaded inlet and outlet ports. It shall
be diaphragm operated, spring loaded permitted adjustment over a
range of no less than 30 psi.

The body shall be bronze construction with bronze or stainless
steel stern and furnished with a replacement rubber seat.

The pressure reducing valves shall be G-A Industries, APCO, or
equal.

2.03 SPECIALTIES AND ACCESSORIES

A Yard Hydrants

1.

Above ground yard hydrants shall be of the anti-freezing, non-
pollutable type, 1-1/2" size for 30" cover over water service line.
The yard hydrant assembly shall include a ball-wheel handle,
vacuum breaker, 1-1/2" hose connection, and double-ball check
valve on the drain. The operating valve shall be located at the
bottom of the hydrant assembly. When the operating valve is
turned off it shall allow the water remaining in the supply line in the
hydrant above the valve to drain from the hydrant by means of a
by-pass in the valve stem. The hydrant handle, casing, and base
shall be cast iron, and the operating valve red brass.

2. The yard hydrant shali be Murdock BFHM-150, 1-1/2" or approved
equal.
3. All hydrants shall be furnished with anti-siphon vacuum breaker.
B. Hose and Nozzles

1.

Hose
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a. Furnish 3/4-inch and 1-1/4 inch hose as indicated below.
The 3/4 inch hose for hose stations shall be heavy-duty
rubber, Gates Figure 35B, or approved equal. Hose for
yard hydrants shali be as above in 1-1/4 inch size.

b. Furnish one 3/4" x 50" hose for each 3/4" hose station and
one 1-1/4" x 75" hose for each yard hydrant.

c. Furnish 1-1/2" x 1-1/4" reducing adaptors for connecting
each 1-1/4" hose to each 1-1/2" hydrant.

2. Nozzles

a. Furnish 1-1/4" x 8" cast plain brass nozzles for each yard
hydrant, and 3/4-inch nozzles for each hose station. The
1-1/4-inch nozzies shall be Akron Brass, or approved
equal; and the 3/4-inch nozzle for hose stations shall be
Leonard N-2, or approved equal.

C. Strainers, Filters, and Dryers
1. Strainers for Water Service
a. Strainers shall be "Y" type with a cast iron body

manufactured in accordance with ASTM A126-latest
revision Class B steel, sizes 3/4 inch thru 12 inches.
Strainer shall be rated at 200 psi pressure @ -20 to 150
deg F, and 125 @ 450 deg F., with a 304 stainless steel
0.125" perforated screen.

b. Cover shall be carbon steel manufactured in accordance
with ASTM A126-B latest revision. Cover shall contain a
blow off outlet with an NPT outlet for connection of a drain

valve.

C. Contractor shall furnish and install on the blow off outlet, a
stainless steel ball valve and cast iron piping direcied to the
floor drain.

d. Strainers shall be Muelier, Model 758 or approved equal.

D. Vacuum Breakers
1. Vacuum Breakers for Water Service
a. Vacuum breakers shall be designed to prevent back-

siphonage of water lines. Valve types shall be either
bottom inlet or side outlet, or top inlet and bottom outlet as
required. Internal discs or floats shall be either piastic or
silicone. Piping systems with solenoid-operated valves
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shall require a vacuum breaker with an "Q" ring seal.
Breakers shall be Sloan No. V-350-A, V-370-A, V-188-A,
Wilkins, or approved equal.

2. Air and Vacuum Valve for Surface Wash

a. Air and vacuum valve for the surface wash supply pipe
shall be 1/2 inch. Valve shall be APCO Model 141 or
approved equal.

E. Dielectric Pipe Couplings

1. Dielectric pipe couplings shall be used wherever copper pipe
connects to steel or cast iron pipe and appurtenances. Couplings
shall have steel bodies with non-conducting bushings on both
ends. Ends shall have standard pipe threads. Couplings shall be
rated for at least 200 psi at 225°F. Couplings shall be as
manufactured by Thermodynamics Corporation, Needham, MA;
Water Vallett Company, Detroit, Mi; or approved equal.

F. Water-hammer Arresters

1. Water-hammer arresters shall be used on water lines as shown on
the DRAWINGS. Arresters shall consist of a permanently pre-
charged air chamber and a rugged rubber sealed-in diaphragm to
absorb shock. The unit shall be capable of being mounted at any
angle. Arresters shall be Watts No. 150, or approved equal.

G. Air Vents

1. Air vents shall be used on water lines as shown on the
DRAWINGS for the removal of unwanted air. Vents shall be rated
at 150 pounds working water pressure, shall have a safety drain
connection, stainless or copper clad steel internal components and
a cast iron or brass body and cap. Vents shall be Hoffman No. 78,
or approved equal.

2. See Section 15500 of these SPECIFICATIONS for air vents on
unit heaters.

H Rubber Expansion Joints

Rubber expansion joints shall be mounted on the suction and discharge of
each pump.

1. Expansion joints shall be single arch type of butyl rubber
construction with carcass of high grade woven cotton or suitable
synthetic fiber and individual solid steel ring reinforcement. Soft
rubber fillers shall be integrally cured into the arches to prevent
settling of material into the arch. Interior surface shall comply with
NSF 61 for potable water contact. Joints shall be constructed to
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pipeline size and to meet working pressure and corrosive
conditions similar to the line where instalied. Joints shall have fuli
faced fabric reinforced butyl flanges integral with body. Split type
steel backup rings shall be provided to ensure a good joint. Rings
shall be designed for mating the ANSI Standard 150 Ib. flanges.
Joints shall have a working pressure rating of 140 psig (minimum).
All joints shall be finish coated with Hypalon paint.

2. Expansion joints shall be furnished with control units. Control units
shall consist of two (2) drilled plates, stretcher bolts, and rubber
washers backed by metal washers. The stretcher bolts shall
prevent over-elongation of the joint. Extra nuts shall be provided
on the stretcher bolts on the inside of the plate to prevent over-
compression. All nuts, bolts and plates shall be galvanized.

3. Expansion joints shall be Style 500B as manufactured by Mercer
Rubber Company, Style 4140 by Uniroyal Company, or equal.

L Water Service Accessories
1. Backflow Preventers

a. The reduced pressure principle backflow preventers shall
be a complete assembly consisting of two independently
acting spring loaded toggle levers or poppet-type check
valves together with an automatically operating pressure
differential relief valve located between the two check
valves. The first check valve shall reduce the supply
pressure a predetermined amount so that during normai
flow and the cessation of normal flow, the pressure
between the checks is less than the supply pressure. In
the case of leakage of either check valve, the differential
relief valve shall discharge to atmosphere to maintain the
pressure between the checks at a level less than the
supply pressure.

b. Each unit shall include tightly closing shutoff valves located
at each end of the device, and shall be fitted with four
properly located test cocks. Operation shall be completely
automatic. All parts must be removable or replaceable
without removal of the unit from the line. The total head
loss through the complete backflow assembly shall not
exceed 10 psi at rated flow.

c. The backflow preventer shall be Watts 9090S0OS&Y, or
approved equal, shall have prior approval of the State
Environmental Protection Agency and shall be in
accordance with AWWA C506-latest revision.
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d. Furnish and mount an air gap on the body of the backflow
preventer. The air gap shall be Watts No. 908AG, or
approved equal.

Service Clamps

a. Service clamps shall have malleable or ductile iron bodies,
which extend at least 160 degrees around the
circumference of the pipe and shall have neoprene gaskets
cemented to the saddle body. Bodies shall be tapped for
either corporation stop threads of IPS as required. Clamps
with tap sizes 1 inch and smaller shall be of the single strap
design. Clamps with tap sizes larger than 1 inch shall be of
the double strap design.

b. Service clamps shall be Style 91 or 291 as manufactured
by Dresser Industries, Inc., Type 311 or 313 as
manufactured by Smith-Blair, Inc. or equal.

EXECUTION

3.01  INSTALLATION

A.

All valves and appurtenances shall be installed in the locations shown,
true to alignment and rigidly supported. Any damage to the above items
shall be repaired to the satisfaction of the ENGINEER before they are
installed.

Control valves in all locations shall be so grouped and located that they
may be easily operated, through access panels, doors, or adjacent to
equipment,

After installation, all valves and appurtenances shall be tested at least one
hour at the working pressure corresponding to the class of pipe, unless a
different test pressure is specified. If any joint proves to be defective, it
shall be repaired to the satisfaction of the ENGINEER.

Install all brackets, extension rods, guides, the various types of operators
and appurtenances as shown on the DRAWINGS in masonry floors or
walls, and install concrete inserts for hangers and supports as soon as
forms are erected and before concrete is poured. Before setting these
items, the CONTRACTOR shall check all DRAWINGS and figures which
have a direct bearing on their location and he shall be responsible for the
proper location of these valves and appurtenances during the construction
of the structures.

All materials shall be carefully inspected for defects in workmanship and
materials; all debris and foreign material cleaned out of vaive openings,
etc.; all operating mechanisms operated to check their proper functioning,
and all nuts and bolts checked for tightness. Valves and other equipment
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which do not operate easily, or are otherwise defective, shall be repaired
or replaced at no additional cost to the OWNER.

Fire hydrants and yard hydrants shall be set at the locations as shown on
the DRAWINGS and bedded on a firm foundation. A drainage pit as
detailed on the DRAWINGS shall be filled with screened gravet and
satisfactorily compacted.

During backfilling, additional screened gravel shall be brought up around,
and 6-inches over, the drain port. Each hydrant shalt be set in true
vertical alignment and properly braced. Concrete thrust blocks shall be
placed between the back of the hydrant inlet and undisturbed soil at the
end of the trench. Minimum bearing area shall be as shown on the
DRAWINGS. Felt roofing paper shall be placed around hydrant elbow
before placing concrete. CARE SHALL BE TAKEN TO INSURE THAT
CONCRETE DOES NOT PLUG THE DRAIN PORTS.

If directed, the hydrant shall be tied to the pipe with suitable rods or
clamps, galvanized, painted, or otherwise rustproof treated. Concrete
used for backing shall be no leaner than 1 part cement, 2-1/2 parts sand,
and 5-1/2 parts stone. Hydrant paint shall be touched up as required after
instaliation.

Buried flanged or mechanical joints shali be made with cadmium-plated
bolts. All exposed bolts and nuts shall be cadmium-plated. All exposed
bolts and nuts shall be heavily coated with two coats of bituminous paint.

Yard hydrants shall be installed in accordance with manufacturer's
recommendation and applicable requirements of the fire hydrants above.

Buried valves and valve boxes shall be set with the valve stem veriically
aligned in the center of the box. Valves shali be set on firm foundation
and supported by tamping selected excavated material under the sides of
the valve. The valve box shall be supported during backfilling and
maintained in vertical alignment with the top flush with finish grade.

3.02 SHOP PAINTING

A

Interior surfaces of all valves, the exterior surfaces of buried vaives, and
miscellaneous piping appurtenances shall be given a shop finish of an
asphalt vamish conforming to Federal Specification TT-V51e for Varnish
Asphalt.

The exterior surface of various parts of the valves, operators, floor stands
and miscellaneous piping shall be thoroughly cleaned of all scale, dirt,
grease or other foreign matter and thereafter one shop coat of an
approved rust-inhibitive primer, such as Inertol Primer No. 621, shall be
applied in accordance with the instructions of the paint manufacturer.

Ferrous surfaces obviously not to be painted shall be given a shop coat of
grease or other suitable rust-resistant coating.
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D. Field painting is specified under Division 9, Section 09900.
3.03 INSPECTION AND TESTING

A. The various pipelines in which the valves and appurtenances are to be
installed are specified to be field-tested. During these tests any defective
valve or appurtenance shall be adjusted, removed and replaced, or
otherwise made acceptable to the ENGINEER.

B. Various regulating valves, strainer, or other appurtenances shall be tested
to demonstrate their conformance with the specified operational
capabilities and any deficiencies shall be corrected or the device replaced
or otherwise made acceptable to the ENGINEER.

END OF SECTION
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SECTION 15101

LARGE VALVES AND APPURTENANCES

GENERAL

1.01  SCOPE OF WORK

A.

Furnish all labor, materials, equipment, and incidentals required and
install complete and ready for operation all valves and appurtenances
where shown on the Drawings as specified herein.

The equipment specified herein includes the following:

Gate valves with boxes for yard piping

Gate valves for inside service

Butterfly valves for yard piping

Butterfly valves for inside service

Plug valves for yard piping

Plug valves for interior or above ground service
Bali vaives

Check vaives

Air and vacuum relief valves (piping application)
Automatic air release valves

Shock absorbers

Service clamps

Expansion joints

Pressure-reducing valves

Back Pressure Sustaining Valves
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The work of this Section shall include the installation of valve tags
furnished by the CONTRACTOR. Alt exposed valves provided under this
Section shall be tagged.

1.02 RELATED WORK NOT INCLUDED

A

B.

Excavation, backfill, fill and grading is included in Division 2.
Piping is included in the respective sections of Division 2 and 15.

Valves, hydrants, meters and service lines for distribution system
application are included in Division 2.

Valves and service accessories on all plumbing systems are included in
this Division, Section 15100.

Pipe hangers and supports are included in this Division, Section 15094.

Electrical is included in Division 16.

161011
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1.03 DESCRIPTION OF SYSTEMS

A. All of the equipment and materials specified herein is intended to be
standard for use in controlling the flow of wastewater, sludges, water, air
or chemicals, depending on the applications.

1.04 QUALIFICATIONS

A All of the types of valves and appurtenances shall be products of
well-established firms who are fully experienced, reputable and qualified in
the manufacture of the particular equipment to be furnished. The
equipment shall be designed, constructed and installed in accordance
with the best practices and methods and shail comply with these
SPECIFICATIONS as applicable.

1.05 SUBMITTALS

A. Complete shop drawings of all valves and appurtenances shall be
submitted to the ENGINEER in accordance with the requirements of
Division 1.

B. Furnish all information required in Division 1.

1.06 OPERATING INSTRUCTIONS
A. Manufacturer's operating and maintenance instructions as set forth in
Division 1 shall be furnished to the ENGINEER for equipment furnished
under this Section.
1.07 TOOLS

A. Special tools, if required for normal operation and maintenance, shall be
supplied with the equipment.

PART 2 PRCODUCTS
2.01  MATERIALS AND EQUIPMENT
A General
1. All valves and appurtenances shall be of the size shown on the
PLANS and as far as possible all equipment of the same type shall
be from one manufacturer.
2. All valves and appurtenances shall have the name of the maker,
flow-directional arrows, and the working pressure for which they

are designed cast in raised letters on some appropriate part of the
body.
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Handwheel operator shall be no less than 12-inch diameter.

Except as otherwise shown on the PLANS or specified herein, all
valves with operators located 7 feet or more above the operating
floor shall be provided with chain-wheel operators complete with

chain guides and galvanized steel chain.

All buried valves shall open left {counterclockwise). Insofar as
possible, all valves shall open counterclockwise.

All butterfly valves, gate valves and plug valves 8 inches or larger
shall be furnished with gear aperators and gear cases conforming
to the requirements of AWWA C504 or as shown on the PLANS.

A Butterfly Valves for Buried Service

1.

Butterfly valves and operators for buried service shall conform to
AWWA C504, except as hereinafter provided. Butterfly valves
shall be rated for Class 150B and both valve and operator shall be
especially designed for service buried in the ground where the
ground water may at times completely submerge the valve and
operator, and shall be of the totally enclosed type.

The valve bodies shall be of cast iron conforming to ASTM A48-CL
40. Valve ends shall be mechanical joint meeting ANS!
Specification A21.11.

Except as otherwise specified herein, valve shafts shali be of Type
304 stainless steel. Shaft seals shall be rubber O-ring seals.
Shafts having a minimum torsional strength equivalent to shafts
specified in Section 3.3 of AWWA C504 and completely isolated
from the pipeline contents shall be furnished. Connections
between shafts and discs shall be designed to transmit full shaft
torque.

If the rubber seat is in the body, the disc shall be of an alloy cast
iron conforming to ASTM A436 Type | with the periphery machined
to a smooth spherical surface. If the rubber seat is mounted on
the disc edge it shall be held in place by a one-piece Type 304
stainless steel retaining ring and stainless steel screws, the disc
shall be of ASTM A48, Class 40 cast iron and a mating Type 304
stainless steel ring shall be instalied in the valve body.

The unit shall be permanently lubricated with grease oroil. A
standard AWWA 2 inch square operating nut shall be provided on
the input shaft and it shall have a cap o center the valve box.
Valves shall open to the left (counterclockwise).
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6. Valve and operator assemblies shall be given two coats of asphait
varnish conforming to Section 4 of AWWA C504.

7. An Affidavit of Compliance in accordance with Section 1.5 of
AWWA (C504 shall be furnished to the ENGINEER prior to
shipment of valves to the iob site.

8. Valve boxes shall be provided for each buried valves. Vaive
boxes and appurtenances are specified in Division 5, Section
05540.

9. Four tee-handled gate wrenches of suitabie length shall be

furnished to operate all valves with valve boxes.
B. Butterfly Valves (for Interior Service)

1. Butterfly valves and operators shall conform to the AWWA
Standard Specification for rubber seated butterfly valves
Designation C504, except as hereinafter specified. Valves shall
have a minimum 150-psi pressure rating and be equal to those
manufactured by Allis-Chalmers, Henry Pratt Company, or equal.

2. Butterfly valves shall be flanged end with face-to-face dimensions
in accordance with Table 3 of the above mentioned AWWA
Specification for short-body valve, or wafer type.

3. Valve seats shall be full resilient seats retained in the body or the
disc edge in accordance with Section 3.5 of the above mentioned
AWWA Specification. If the resilient seat is in the body, the disc
shall be of an alloy cast iron conforming to ASTM A436 Type 1
with the periphery machined to a smooth spherical surface. If the
resilient seat is mounted on the disc edge, it shall be held in place
by a one-piece Type 304 stainless steel retaining ring and
stainless screws, the disc shall be of ASTM A48, Class 40 cast
iron and a mating Type 304 stainless steel ring shall be installed in
the valve body. Resilient seats shall be Hycar or equal for water
service and Nordel or equal for air service.

4. The valve body shall be constructed of close grain cast iron per
ASTM A126, Class B with integrally cast hubs for shaft bearing
housings of the through boss-type. Permanently self-lubricating
body bushings shall be provided and shall be sized to withstand
bearing loads. Stuffing box of liberal dimensions shall be
provided at the operator end of the vane shaft, arranged so that
the packing can be replaced by removing the bronze follower
without removing the operator. Packing shall be of the Chevron
type as manufactured by Garlock Packing Company. A sealing
element utilizing O-rings shall also be acceptable.
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5. The valve shaft shall be of Type 304 stainiess steei and designed
for both torsional and shearing stresses when the valve is
operated under its greater dynamic or seating torque.

6. In general, the butterfly valve operators shall conform to the
requirements of Section 3.8 of the AWWA Standard Specifications
for Rubber Seated Butterfly Valves, Designation C504, insofar as
applicable and as herein specified.

7. Gearing for the operators where required shall be totally enclosed
in a gear case in accordance with Section 3.8.3 of the above
mentioned AWWA Siandard Specification.

8. The manual operators shall conform to Section 3.8.2 of the above
mentioned AWWA Standard Specifications, insofar as applicable.
Valves shall have Handwheel or lever operators and open left, or
counterclockwise, Operators shall have indicators to show
position of the valve disc. Operators shall be rigidly attached to
the valve body.

C. Gate Valves and Appurtenances for Yard Piping

1. Gate valves for water shall meet the requirements of AWWA C509
covering resilient seated gate valves. Valves shall be rated for
200-psi working pressure and a minimum of 400-psi test pressure.
The wedge shall be of cast iron completely encapsulated with
rubber. The sealing rubber shall be permanently bonded to
the cast iron wedge to meet ASTM tests for rubber metal bond
ASTM D429. They shall have non-rising cast bronze stems
(unless otherwise shown on the PLANS) and be fitted with “O-ring”
seals. The operating nuts shall be 2-inch square. All vaives shall
open left, or counterclockwise. Stuffing boxes shall be the “O-ring”
type with two rings located above thrust collar; the two rings shall
be replaceable with valve fully open and subjected to full rated
working pressure. Gate valves shall be mechanical joint, ANSI
Standard 21.11 except where shown otherwise. The body and
bonnet shall be coated with a fusion coating both interior and
exterior to meet C50. Each valve shall have maker's name,
pressure rating and year in which manufactured cast on the body.
Gate valves shall be as manufactured by Muelier Co., or approved
equal.

2. Tapping sleeves shall be as manufactured by the Ford Meter Box
Company, Inc., with cadmium-plated cast iron nuts and bolts.
Sleeves shall be of cast iron, designated for working pressures not
less than 200 psi. Lead gaskets shall be provided for the full area
of the sleeve flanges.
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Breathitt County Water District
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Technical Specifications

3. Tapping valves shall conform to the requirements specified above
for gate valves except that one end shall be flanged and one
mechanical. Tapping valves shali be provided with an over-sized
opening to permit the use of full sized cutters.

4. Four tee-handled gate wrenches of suitable length shall be
furnished to operate all valves with valve boxes.

D. Gate Valves for Inside Service

1. See Section 15100 of these SPECIFICATIONS for gate valves 2-
1/2” in diameter and smaller.

2. Gate valves 3" and larger in size, unless otherwise specified shall
be iron body, bronze mounted, solid wedge gate valves with
flanged ends and conforming to the AWWA Standard
Specification for Gate Valve for Water and Sewage Systems,
Designation C509-latest revision, insofar as applicable and in
addition to the following requirements:

a. Valve shall be outside screw and yoke type with rising stem
(unless otherwise shown on the PLANS).

b. Flanges shall be faced and drilled to ANSIB16.1 125
pound template, unless otherwise shown on the PLANS.

C. Bronze gate rings shall be fitted into grooves of dovetail or
similar shape in the gates. For grooves or other shapes,
the rings shall be firmly attached to the gates with bronze
rivets.

d. Handwheels shall turn counterclockwise to open the
valves. Handwheels shall be of ample size and shall have
an arrow and the word “OPEN” cast thereon to indicate the
direction of opening.

e. Stuffing box follower bolits shall be of steel and the nuts
shall be of bronze.

f. The design of the valves shall permit packing the valves
without undue leakage while they are wide open and in
service.

g. O-ring stuffing boxes may be used.

h. Gate valves for pipeline installation shall be housed in an

adjustable two-piece cast iron valve box and have a cover
with the word “Water” or “Sewer” stamped or cast.

i. Gate valves with spur gears shall be housed to
accommodate the offset of the operating nut.
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E. Gate Valves For 16 and 24 Inch Distribution Mains
1. Generai

Valves to be installed on 16 and 24-inch high service and
transmission lines shall conform to the latest revision of AWWA
Standard C-509 covering resilient seated gate valves. These large
diameter valves shall be as manufactured by Clow Valve Co., M &
H Valve Co., or approved equal.

2. Design

The valves shall be either, non-rising stem, opening by turning
stem left or right and provided with 2” square operating nut or
handwheel with the word Open and an Arrow cast in the metal to
indicate direction {o open.

The wedge shall be of cast iron completely encapsulated with
rubber.

The sealing rubber shall be permanently bonded to the cast iron
wedge to meet ASTM tests for rubber metal bond ASTM D429,

Stems for NRS assemblies shall be cast bronze with integral
collars in full compliance with AWWA. OS & Y stems shall be on
bronze bar stock. The NRS stem stuffing box shall be the o-ring
seal type with two rings located above thrust coliar; the two rings
shall be replaceable with valve fully open and subjected to full
rated working pressure.

There shall be two fow torque thrust bearings located above and
below the stem collar. The stem nut shall be independent of
wedge and shall be made of solid bronze. There shall be a
smooth unobstructed waterway free of all pockets, cavities and
depressions in the seat area.

3. Materials
All cast iron shall conform to ASTM-A-126 Class C. Castings shall
be clean and sound without defects that will impair their service.

No plugging or welding of such defects will be allowed.

Stems shall be manganese bronze having a minimum tensile
strength of 60,000 psi, a minimum yield of 20,000 psi.

Bolts shall be electro-zinc plated steel with hex heads and hex
nuts in accordance with ASTM A-307 and A-563, respectively.

4, Testing

15101-7
P\Breathit\998-42 Airport\Specs\Contract 1\Tech\15101.doc Rev;" 10-04-11 01/20/17; 115 PM



Breathitt County Water District
KY 2436 Airport Road Waterline Extension
Technicat Specifications

Prior to shipment from factory, each valve shall be tested by
hydrostatic pressure equal to twice the specified working pressure
of 250 psi.

5. Coating AWWA

The body and bonnet shall be coated with a fusion coating both
interior and exterior to meet C550.

6. Marking

Valves shail be marked with name of manufacturer, the year of
manufacture, the maximum working pressure and size of valve.

F. Plug Valves for interior or Above Ground Service

1. Plug valves shall be manufactured in accordance with AWWA C-
504, shall be of the 1/4 turn, eccentric, non-lubricated type,
serviceable under fuli line pressure, and capable of sealing in both
directions at the rated pressure. Valves shall have a minimum port
area of 80% of the nominal pipe size. The valve body shall be of
cast iron, 30,000 psi tensile strength with added nickel and
chromium, ASTM A-126, Class B, 175 psi rating. Valve ends shall
be flanged. The valve plug shall be ductile iron conforming to
ASTM A-536, Grade 65-45-12 with neoprene resilient facing. The
valve seating design shall be resilient and of the continuous
interface type having consistent opening/closing torques and shail
be non-jamming in the closed position. Closure shall be
accomplished by means of an off-set plug design with a resilient
seating face that achieves full 360 degree seating contact. Valves
shall be of the bolted bonnet design. The resilient faced plug shail
be replaceable without removing the vailve body from the line. The
valve body seating area shall be corrosion resistant by a welded-in
overiay of high nickel content. Sprayed or plated seating surfaces
will not be acceptable. Valves shall have permanently lubricated
Type 316 stainless steel bearings on the upper and lower plug
stem journal. Bearings shall be replaceable. Packing shall be
Buna N (Vee Type) rated for 150 psig working pressure. Packing
shall be adjustabie and valves shall be designed such that they
can be repacked without removing the bonnet. All exposed nuts,
bolts, springs, and washers shall be zinc plated, except exposed
hardware for submerged valves that shall be of stainiess steel.

2. All valves shall be equipped with gear actuators and handwheel
operators (unless otherwise shown on the PLANS). All gearing
shall be enclosed suitable for running in oil with seals provided on
all shafts to prevent entry of dirt and water into the actuator. All
shaft bearings shall be furnished with permanently lubricated
bronze bearing bushings. Actuator shall clearly indicate valve
position and an adjustable stop shall be provided. Construction of
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actuator housing shall be semi-steel. Hardware on actuators shall
be of the same materials as the valves.

3. All valves and actuators shall be as manufactured by DeZurik
Corporation or equal.

4, All plug valves shall be instalied so that the direction of flow
through the vaive is in accordance with the manufacturer's
recommendations.

G. 3-Way Plug Valves

1. Valves shall be of the non-lubricated taper plug type and shall
have resilient faced plugs for drip tight shutoff. End connections
shall be flanged and shall be drilled to ANS! 125 pound standard.
Valves shall be semi-steel and shall have stainless steel bearings
in the upper and lower journal areas. The three-way valve shall be
furnished as standard with a plug to shut off one port at a time.

2. The valve shall be furnished with a resitient facing bended to the
plug sealing surface and shail have double handwheel actuators.
The actuator shall be of the worm and gear type and shall have
one handwheel to lift and reseat the plug and one handwheel io
rotate the plug. Handwheel actuators shall be totally enclosed and
shall have seals and gaskets to prevent entry of dirt, water or
corrosive atmosphere. Actuators shall have corrosion resistant
bearings on the gear sector. Actuators shall provide plug rotation
up to 360°.

3. The 3-way valves, actuators and accessories shall be as
manufactured by DeZurik Corporation, or equal.

H. Plug Valves for Yard Piping

1. Plug valves for yard piping shall be as specified above for interior
plug valves, except valves shall have mechanical joint ends and
stainless steel hardware. Buried actuators shall be as specified
above and shall be of buried, submerged service with seals on all
covers and shafis and all exposed hardware of stainless steel.
Provide valve box, stem extension, and operating nut as specified
above for gate valves.

Ball Valves
1. See Section 15100 of these SPECIFICATIONS.
J. Check Valves
1. Check valves for cast iron and ductile iran pipelines shall be swing

type and shall meet the material requirements of AWWA
Specification C508-iatest revision Swing-Check Valves for ordinary
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water-works service. The valves shall be iron body, bronze
mounted, single disc, 150 psi working water pressure, non-shock,
and hydrostatically tested at 300 psi. Ends shall be 125 Ib. ANSI
B16.1 flanges.

a. When there is no flow through the line the disc shall hang
lightly against its seat in practically a vertical position.
When open, the disc shall swing clear of the water-way.

b. Check valves shall have bronze seat and body rings,
extended bronze hinge pins and bronze nuts on the bolts of
bolted covers.

C. Valves shall be so constructed that disc and body seat may
easily be removed and replaced without removing the valve
from the line. Valves shall be fitted with an extended hinge
arm with outside lever and spring. Springs with various
tensions shall be provided and springs approved by the
ENGINEER shall be installed.

K. Automatic Air and Vacuum Relief Valves for Vertical Turbine Pumps

1.

Combination air and vacuum valves for vertical turbine pumps
shall be equal to APCO Air Valves for Vertical Turbine Pumps, per
APCO Bulietin 586, as manufactured by Valve and Primer Corp.,
Schaumburg, lllinois, or approved equal.

Valves shall be the size shown on the drawings and shall be
equipped with an automatic air release valve, such as APCO
Valve No. 55, or approved equal.

Air valves for vertical turbine pumps shall be designed to allow
large quantities of air to escape out the orifice when the pump is
started and close water tight when the liquid enters the vailve. The
air valve shall also permit large quantities of air to re-enter through
the orifice when the pump is stopped to prevent a vacuum from
forming in the pump column.

The valve shall consist of a body, cover, baffle, float and seat. The
valve shall be designhed to prevent prematurely shut-off. The seat
shall be fastened into the valve cover, without distortion, and shall
be easily removed, if necessary.

The entire float and baffle assembly must be shrouded with a
perforated water diffuser to prevent the water column entering the
valve, from slamming the float shut and eliminate water hammer in
the system.

The float shall be stainless steel, designed to withstand a minimum

of 1,000 psi, or approved equal. The float shall be center guided
and not free floating for positive seating.
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7. The discharge orifice shall be fitted with an automatic air release
valve in order to vent small pockets of air. This vaive shall consist
of a body, cover, float and seat, and shall be rated at a working
pressure of 150 psi.

8. The body, cover, and baffle of this valve assembly shall be
constructed of cast iron, conforming to ASTM A48 Class 30, or
approved equal. The float shall be stainless steel, conforming to
ASTM A240, or approved equal. The seats shall be BUNA-N and
the water diffuser shall be brass, or approved equal. All flanges
shall be 125# ANSI.

L. Air Release Valves
1. Combination Air Valve Assemblies

a. Sizes 1-inch through 6-inch. Valve shall be single body,
double orifice, allowing air to exit when filling a pipeline,
and air to enter when draining. Orifices shall operate
independently; the smaller release orifice shall be capable
of opening when the larger is in the closed position.

b. The valve shall be designed to prevent premature closing.
The closing mechanism shall be either needle and seat
and be Buna-N, or of the rolling seal type made of Rubber
E.P.DM., and attached to the valve cover to ensure drop-
tight shut-off. The float shall be stainless steel,
hermetically sealed, and designed to withstand pressures
up to 1000 pounds per square inch, or approved equal.
The floaf shall be of corrosion resistant materials in
accordance with ASTM A240, or approved equal. The plug
shall be bronze and in accordance with ASTM B124, or
approved equal. The body, cover, and leverage frame
shall be cast iron/Delrin and shall be in accordance with
ASTM A126 GR, B and ASTM D2133, reinforced Nylon, or
approved equal.

C. Valve exterior shali be painted with Red Oxide Phenolic
Primer, or approved equal as accepted by the FDA for use
in contact with potable water.

d. Valve to be APCO Model (corresponding to size)
Combination Air Valve as manufactured by Vaive & Primer
Corp., Schaumburg, lllinois, U.S.A., or approved equal.

e. Air valves shall be installed as shown in the plans, housed
in a valve box with cover. Valve boxes for air valves shall
be carefully set to grade with covers at grade.

2. Air Release (Vent} Valve Assemblies
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a. Air Vent Valve No. 50, or approved equal. Valve shall
operate under pressure, allowing entrapped air {o escape
from a pipeline. Orifices shall operate by means of a
simple lever mechanism (stainless steel, ASTM A240),
rolling seal mechanism, or approved equal to prevent water
from escaping as or after air is expelled.

b. The closing mechanism shall be either needie and seat
and be Buna-N, or of the rolling seal type made of Rubber
E.P.DM., and attached to the valve cover to ensure drop-
tight shut-off. The float shall be stainless steel,
hermetically sealed, and designed to withstand pressures
up to 1000 pounds per square inch, or approved equal.
The float shall be of corrosion resistant materials in
accordance with ASTM A240, or approved equal. The seat
shall be of stainless steel, or approved equal. The seat
shall have an orifice of 3/32 inches, or approved equal to
operate up to 175 pounds per square inch (psi), ora 1/16
inch orifice when operation at pressures higher than 175
psi, or approved equal. The body shall be cast iron, ASTM
A48, Class 30, or approved equal, and shall have a 2 inch
NPT female threaded inlet and outlet, and be rated for 350
psi test pressure.

C. Valve exterior shall be painted with Red Oxide Phenolic
Primer, or approved equal as accepted by the FDA for use
in contact with potable water.

d. Valve to be APCO Model 50 Air Vent Valve as
manufactured by Valve & Primer Corp., Schaumburg,
Hiinois, U.S.A., or approved equal.

M. Shock Absorbers

1. Shock absorbers shall be supplied on the plant water distribution
piping where shown on the PLANS. The shock absorbers shall be
Model 1485-1 as manufactured by Josam Manufacturing
Company, Michigan City, Indiana or approved equal.

N. Service Clamps

1. Service clamps shall have malleable or ductile iron bodies, which
extend at least 160 degrees around the circumference of the pipe
and shall have neoprene gaskets cemented to the saddle body.
Bodies shall be tapped for either corporation stop threads of IPS
as required. Clamps with tap sizes 1 inch and smaller shall be of
the single strap design. Clamps with tap sizes larger than 1 inch
shall be of the double strap design.

15101-12
P:\Breathitt\098-42 Airport\Specs\Contract 11Tech\15101.doc Rev;’ 10-04-11 01720117, 1:15 PM



Breathitt County Water District
KY 2436 Airport Road Waterline Extension
Technical Specifications

2. Service clamps shall be Style 91 or 291 as manufactured by
Dresser Industries, Inc., Type 311 or 313 as manufactured by
Smith-Blair, Inc. or equal.

0. Expansion Joints

1. Expansion joints shall be single arch type of butyl rubber
construction with carcass of high grade woven cotton or suitable
synthetic fiber and individual solid steel ring reinforcement. Soft
rubber fillers shall be integrally cured intc the arches to prevent
settling of material into the arch. Joints shall be constructed to
pipeline size and to meet working pressure and corrosive
conditions similar to the line where installed. Joints shall have full
faced fabric reinforced butyl flanges integral with body. Split type
steel backup rings shall be provided to ensure a good joint. Rings
shall be designed for mating the ANS] Standard 150 Ib. flanges.
Joints shall have a working pressure rating of 140 psig (minimum).
All joints shall be finish coated with Hypalon paint.

2. Expansion joints shall be furnished with control units. Control units
shall consist of two (2) drilled plates, stretcher bolis, and rubber
washers backed by metal washers. The stretcher bolts shall
prevent over-elongation of the joint. Extra nuts shall be provided
on the stretcher bolts on the inside of the plate to prevent over-
compression. All nuts, bolts and plates shall be galvanized.

3. Expansion joints shall be Style 500B as manufactured by Mercer
Rubber Company, Style 4140 by Uniroyal Company, or equal.

P Pressure Reducing Valves

1. Pressure reducing valves shall be of the single seated balanced
design type globe body with threaded inlet and outlet ports. It shall
be diaphragm operated, spring loaded permitted adjustment over a
range of no less than 30 psi.

2. The body shall be bronze construction with bronze or stainless
steel stem and furnished with a replacement rubber seat.

3. The pressure reducing valves shall be G-A Industries, APCQO, or
equal.

Q. Mud Vaives
1. Mud valves shall be flanged end, rising stem type.

2. Bodies shall be cast iron. The stem, stem nut, disk ring, and seat
ring shall be bronze. Bolts and nuts shali be rustproof steel.

3. Handwheel operator and floorstand shall be furnished where
shown on the PLANS.
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4. Provide stem guides for maximum unsupported stem length of 5
feet.

5. The valves shall be Clow F-3085, or equal.

EXECUTION

3.01 INSTALLATION

A

All valves and appurtenances shall be installed in the locations shown on
the PLANS, true to alignment and rigidly supported. Any damage to the
above items shall be repaired to the satisfaction of the ENGINEER before
they are installed.

After installation, all valves and appurtenances shall be tested at least 1
hour at the working pressure corresponding to the class of pipe, unless a
different test pressure is specified. If a joint proves to be defective, it shall
be repaired to the satisfaction of the ENGINEER.

Install all brackets, extension rods, guides, the various types of operators
and appurtenances as shown on the PLANS that are in masonry floors or
walls, and install concrete inserts for hangers and supports as soon as
forms are erected and before concrete is poured. Before setting these
items, the CONTRACTOR shall check all plans and figures, which have a
direct bearing on their location and he shall be responsible for the proper
focation of these valves and appurtenances during the construction of the
structures.

All materials shall be carefully inspected for defects in workmanship and
materials; all debris and foreign material cleaned out of valve openings,
etc.; all operating mechanisms operated to check their proper functioning,
and all nuts and bolts checked for tightness. Valves and other equipment,
which do not operate easily or are otherwise defective, shall be repaired
or replaced at no additional cost the OWNER.

Buried flanged or mechanical joints shall be made with cadmium plated
boits. All exposed bolts and nuts shall be cadmium plated. All exposed
bolts and nuts shall be heavily coated with two (2) coats of bituminous
paint comparable to Inertol No. 66 Special Heavy.

Buried valves and valve boxes shall be set with the stem vertically aligned
in the center of the gate box. Valves shall be set on a firm foundation and
supported by tamping selected excavated material under the sides of the
valve. The valve box shall be supported during backfilling and maintained
in vertical alignment with the top flush with finish grade.
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3.02 SHOP PAINTING

A,

D.

interior surfaces of all valves, the exterior surfaces of buried valves and
miscellaneous piping appurtenances shall be given a shop finish of an
asphalt varnish conforming to Federal Specification TT-V51e for Varnish
Asphalt.

The exterior surface of various parts of valves, operators, floor stands and
miscellaneous piping shall be thoroughly cleaned of all scale, dirt, grease
or other foreign matter and thereafter on shop coat an approved rust-
inhibitive primer (such as specified in Section 09800) shall be applied in
accordance with the instructions of the paint manufacturer.

Ferrous surfaces obviously not to be painted shall be given a shop coat of
grease or other suitable rust-resistant coating.

Field painting is included under Division 9.

3.03 INSPECTION AND TESTING

A.

The various pipe lines in which the vaives and appurtenances are to be
installed are specified to be field tested. During these tests any defective
valve or appurtenance shall be adjusted, removed and replaced, or
otherwise made acceptable or the ENGINEER,

Various regulating valves, strainer, or other appurtenances shall be tested
to demonstrate their conformance with the specified operational

capabilities and any deficiencies shall be corrected or the device replaced
or otherwise made acceptable to the ENGINEER.

END OF SECTION
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Breathitt County Water District
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Technical Specifications

SECTION 15122

PRESSURE SENSING AND CONTROL INSTRUMENTATION

PART | GENERAL

1.01  SUMMARY

A Section Includes;
1. Pressure Sensing and Control Instrumentation:
a. Pressure gauges and transmitters
b. Pressure gauge cocks.
c. Diaphragm seals
B. Gauges furnished as part of factory-fabricated equipment are specified as

part of equipment assembly in other Division 15 sections.

1.02 SUBMITTALS
A. Product Data:
1. Manufacturer's technical product data, including installation
instructions, for each type gauge. Include scale range and ratings,

certified where indicated.

2. Gauge schedule showing manufacturer's figure number, scale
range, location, and accessories for each gauge.

B. Submit in accordance with Section 01300.
1.03 QUALITY ASSURANCE
A Manufacturer's Qualifications: Firms regularly engaged in manufacture of

gauges, of types and sizes required, whose products have been in
satisfactory use in similar service.

B. Regulatory Requirements:
1. UL Compliance: Comply with applicable UL standards pertaining
to gauges.

2. ANS1 and ISA Compiliance: Comply with applicable portions of
ANSI and Instrument Society of America (ISA) standards
pertaining to construction and installation of gauges.
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P:\Breathit!\998-42 Airport\Specs\Contract 1\ Tech\15122.doe Rev; 10-04-11 1/20/2017 1:15 PM



C.

PART 2

Breathitt County Water District
KY 2436 Airport Road Waterline Extension
Technical Specifications

Certification: Provide gauges whose accuracies, under specified
operating conditions, certified by manufacturer.

PRODUCTS

2.01 PRESSURE GAUGES

A

D
E
F.
G

Manufacturers include but are not limited to:

1. Dwyer

2. Ametek/U.S. Gauges.

3. Marsh Instrument Corﬁpany, Unit of General Signal.
4. Weiss Instruments, Inc.

5. Or approved equal.

Provide pressure gauges of materials, capacities, and ranges indicated,
designed, and constructed for use in service indicated.

Type: WOG, 1 % accuracy, Grade A phosphor bronze bourdon type,
bottem connection.

Case: Enamel coated steel, 4-1/2 in. dia.
Connector:  Stainless steel with 1/4 in. male NPT,
Scale: White coated aluminum with permanently etched markings.

Range: Per Pressure Gauge Schedule on drawings.

2.03 PRESSURE SWITCH

A

B.

Same as for pressure gages:

Provide pressure switch of materials, capacities, and ranges indicated,
designed, and constructed for use in service indicated. Dwyer Series DA,
or approved equal.

Type: WOG, 403 SS bourdon type, bottom connection.

Case: Pressed steel w. transparent cover, 5-3/4 in. dia.

Connector:  Stainless steel with 1/4 in. male NPT.
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Deadband: Adjustable
Contacts: (3) Screw type
Switch: Hermetrically sealed contact mercury switch

Range: 0-100 psi

2.04 PRESSURE GAUGE COCKS

A

B.

Manufacturers: Same as for pressure gauges.

Provide pressure gauge cocks between pressure gauges and gauge tees
on piping systems; or when applicable, between diaphragm seals and
gauge tees on piping systems. Construct gauge cock of stainless steel
with NPT fittings on each end of size and type consistent with the
adjacent fittings, and with a "T" handle brass plug.

Siphon: 1/4 in. straight coil constructed of type 304 stainless steel tubing
with 1/4 in. male NPT on each end.

Snubber: 1/4 in. stainless steel bushing with corrosion resistant porous
metal disc through which pressure fluid is filtered. Select disc material for
fluid served and pressure rating.

2.05 DIAPHRAGM SEALS

A

B.

m O O

m

Manufacturers: Same as for pressure gauges.

Provide continuous-duty diaphragm seals between pressure gauges and
gauge tees on process piping systems. Construct diaphragm seal of
stainless steel with NPT fittings on each end of size and type consistent
with the adjacent fittings.

Type: Capsule with fill/lbleed connection, glycerin filled.

Diaphragm Material: 304L SS, w/ teflon coating

Bottom Housing: 304L SS

O-ring; Viton

Range — Compatible with pressure gage, transmitter or switch.
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PART 3 EXECUTION
3.01 EXAMINATION
A Examine areas and conditions under which meters and gauges to be
installed. Do not proceed with Work until unsatisfactory conditions are
corrected.
3.02 INSTALLATION OF PRESSURE INSTRUMENTATION

3.03

A Install pressure instrumentation and ancillaries, located on pipe at most
readable position, and adjust faces of gauges to proper angle for best
visibility.

CLEANING

A Clean windows of instrumentation and factory-finished surfaces. Replace

cracked or broken windows, and repair any scratched or marred surfaces
with manufacturer's touch-up paint.

END OF SECTION
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SECTION 16050

BASIC MATERIALS AND METHODS

GENERAL

1.01  SUMMARY

A.

Section Includes:

1. Raceway Systems

2. Wire, Cables and Connectors
3. Wiring Devices

4. Motor Starters

5. Motor and Circuit Disconnects
6. Fuses

7. Panelboards

8. Transformers

1.02 SUBMITTALS

A

Approval of equipment supplied in this section is contingent upon
CONTRACTOR verification of available fault current from electric utility.

1. Notify ENGINEER if available fault current is higher than specified
equipment.

Product Data:

1. Submit for disconnects, motor starters, panelboards, circuit

breakers, overcurrent protective devices, and transformers.
2. Product data sheets with printed installation instructions.
Shop Drawings:
1. Submit for motor starters.

2. Show enclosure dimensions, nameplate nomenclature, electrical
ratings, and thermal unit schedule.

3. Wiring diagrams and schematics.
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D. Operation and Maintenance {O&M) Data:

1. Maintenance data for materials and products for inclusion in
Operating and Maintenance Manual.""

E. Submit in accordance with Section 01340.
QUALITY ASSURANCE
A. Items provided under this section shall be listed or labeled by UL or other

Nationally Recognized Testing Laboratory (NRTL).
1. Term "NRTL" shall be as defined in OSHA Regulation 1910.7.

2. Terms "listed” and "labeled” shal be as defined in National
Electrical Code, Article 100.

B. Regulatory Requirements:

1. National Electrical Code (NEC): Components and installation shall
comply with National Fire Protection Association (NFPA} 70.

PART 2 PRODUCTS

2.01

2.02

2.03

METAL CONDUITAND.TUBING

A Galvanized Rigid Steer Conduit ANSi C80.1.

B. Plastic-Coated Steel Conduit and Fittings: NEMA RN 1.

C. Liquidtight Flexible Metal Conduit: Flexible steel conduit with PVC jacket
NONMETALLIC CONDUIT

A. Rigid Nonmetallic Polyvinyl Chloride (PVC) Conduit: NEMA TC 2,
Schedule 40 or 80 PVC.

FITTINGS

A. Fittings for steel conduits:
1. Steel or malleable iron, zinc galvanized or cadmium plated.
2. Do not use set screw or indentor type fittings.
3. Do not use aluminum or die cast fittings.

4. GRS Connectors and Couplings:

a. Threaded.
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P:\Breathith998-42 Airpor\Specs\Contract 1\Tech\16050.doc

Rev; 09-08-06 1/20/2017; 1:39:34 PM



Breathitt County Water District
KY 2436 Airport Road Waterline Extension
Technical Specifications

b. insulated throat.
C. Gland compression type.
d. Rain and concrete type.

5. Comply with ANSI C80.4.

6. Comply with NEMA FB 1, compatible with conduit materials.
B. Conduit bodies:

1. Malieable iron with galvanized finish.
C. Fittings for flexible metal conduit.

l. Insulated throat type:

2. Threaded.

3. Grounding type.

4. Liquidtight: 1 piece sealing "0" rings with connectors when
entering boxes or enclosures.

D. PVC Conduit Fittings:

1. NEMA TC3; match to conduit type and material.
E. Expansion Joints:
1. Conduit expansion fittings complete with copper bonding jumper,

Crouse-Hinds Type XJ.

2. Conduit expansion/deflection fittings with copper bonding jumper,
Crouse-Hinds Type XD.

F. Seals:
1. Wall entrance, OZ/Gedney Type FSK or FSC.
G. Drain Fittings:
1. Automatic Drain Breather:
a. Explosionproof.
1) Safe for Class [, Groups C and D.

b. Capable of passing minimum 25 cc water/min and
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Breathitt County Water District
KY 2436 Airport Road Waterline Extension
Technical Specifications

2. Condensate Drain:
a. Conduit outlet body, Type T.

b. Threaded, galvanized plug with 3/16 in. drilled holed
through plug.

Hazardous Areas:

1. Explosionproof.

2. Horizontal seal fittings, Crouse-Hinds Type EYS.
3. Vertical seal fittings, Crouse-Hinds Type EYD.

4, Vertical seal fittings shall have drain plug.

2.04 WIREWAYS

A. Material: Sheet metal sized and shaped as indicated.

B. Fittings and Accessories: Include couplings, offsets, elbows, expansion
joints, adapters, hold-down straps, end caps, and other fittings to match
and mate with wireway as required for complete system.

C. Select features where not otherwise indicated, as required to complete
wiring system and to comply with NEC.

D. Wireway Covers:

1. Hinged type for dry locations.
2. Bolted cover with gasket for wet locations.
E. Finish: Manufacturer's standard enamel finish unlessbother wise noted.
2.05 BOXES

A Of indicated types, sizes and NEMA enclosure classes. Where not
indicated, provide units of types, sizes, and classes appropriate for use
and location. Provide items complete with covers and accessories
required for. intended use. Provide gaskets for units in damp or wet
locations.

B. Fasteners:

1. General Use: Corrosion resistant screws and hardware including

cadmium and zinc plated items.

2. Damp or Wet Locations: Stainless steel screws and hardware.
16050-4
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Breathitt County Water District
KY 2436 Airport Road Waterline Extension
Technical Specifications

C. Qutlet Boxes:

1.

Boxes shall be of type, shape, size, and depth to suit each
location and application.

Steel Boxes: Sheet steel with stamped knockouts, threaded screw
holes and accessories suitable for each location including
mounting brackets and straps, cable clamps, exterior rings and
fixture studs..

Cast Boxes: fron alloy, waterproof, with threaded raceway entries
and features and accessories suitable for each location; including
mounting ears, threaded screw holes' for devices and closure

plugs.

D. Pull and Junction Boxes:

1.

Boxes shall have screwed or bolted on covers of material same as
box and shall be of size and shape to suit application.

Galvanized Steel Boxes: Flat rolled, code gauge, sheet steel with
welded seams. Hot-dip galvanized after fabrication. Cover shall be
gasketed.

Stainless-Steel Boxes: Fabricate of stainless steel conforming to
Type 304 of ASTMA167. Cover shall be gasketed.

Galvanized Cast-Iron Boxes: Molded of cast iron alloy with
gasketed cover and integral threaded conduit entrances.

Boxes Approved for Classified Locations: Cast metal or cast
nonmetallic boxes conforming to UL 886 listed and labeled for use
in specific location classification, and with specific hazardous
material encountered. Conduit entrances shall be integral
threaded type.

2.06 WIRES, CABLES, AND CONNECTORS

A. Building wires and cables with insulation type, cable construction, and
rating as required to meet application and NEC requirements.

B. Manufacturers:

1.

Wire and Cable:
a. Southwire.
b. Rome Cable.

c. Houston Wire and Cable.
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Breathitt County Water District
KY 2436 Airport Road Waterline Extension
Technical Specifications

d. Beiden.
2. Connectors:
a. Burndy.
b. Thomas and Betts.
C. Biackburn, Thomas and Berts.:

C. Copper wire only.

D. 600 v insulation (ASTM standard compounds) and color code conductors
for low voltage (secondary feeders and branch circuits) as required by
NEC.

1. Type THWN Stranded: Single conductor No. 12 AWG minimum
for branch” circuit and feeder conductors size No. 8 AWG and
smaller.

2. Type XHHW Stranded: Single conductor for branch circuits,
feeders, and service conductors larger than No. 8 AWG

3. Provide grounding conductor when run with circuit conductors with
same insulation as circuit conductors.

4. Type THWN Stranded: Single conductor No. 12 AWG minimum
for 120 v control wiring and No. 14 AWG minimum for graphic
indication, nonshielded instrumentation and other control wiring
operating at less than 120 v unless otherwise noted on Drawings.

5. PVC insulation, tinned copper (19 by 27) stranded. No. 16 AWG,

twisted pair cabled with aluminum mylar shielding, stranded,
tinned, No. 18 AWG copper drain wire, and overall black FR-PVC,
90°C,600 volt Jacket for interference sensitive instrumentation
wiring.

E. Joints, Taps, and Splices:

1.

F. Terminations:

1.

Joints, Taps, and Splices in Conductors No. 10 AWG and Smaller:
UL listed pre-insulated compression spring-type solderless
connectors.

Joints, Taps, and Splices in Conductors No. 8 AWG and Larger:
Solderless 2 or 4 -bolt compression type connectors of type that
will not loosen under vibration or normal strains.

Power Conductors: Compression crimp type lugs.
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2,

Breathitt County Water District
KY 2436 Airport Road Waterline Extension
Technical Specifications

Control and Instrumentation Conductors: Compression crimp type
fork tongue, insulated support type lugs on terminal strips. Do not
splice.

2.07 WIRING DEVICES

A

Manufacturers:

1. Hubbell Wiring Device Division.
2. Pass and Seymour, Inc.

3. Appleton Electric Company.

4, "Crouse-Hinds Company.

Color: Ivory unless otherwise indicated or required by NEC.

Switches:

1.

General Use Lighting Switches: 20 amp toggle, equal to Hubbell
No. 1221-1 series.

Switches controlling equipment, operation of which is not evident
from switch position, shall include flush neon pilot light in
conjunction with proper switch. Each switch shall be complete with
engraved plate to identify equipment being controlled (white letters
on black, 1/8 in. high minimum).

Receptacles:

1.

General use duplex receptacles: ;NEMA No. 5-20R, grounding
type, 20 amp HubbelF No. 5362 Specification Grade.

Special purpose receptacles as shown on Drawings and
schedules.

Ground-Fault Circuit interrupter Receptacies {GFCI).

1.

2.

Ratings: 120 vac., 20 amp.
Tripping Requirement: UL Class A.
Construction:

a. Shallow depth.

b. Line and load terminal screws.
C. Noise suppression.
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Breathitt County Water District
KY 2436 Airport Road Waterline Extension
Technical Specifications

d. Feed through.

e. Standard duplex wall plates shall fit.
f. NEMA 5-20R configuration.
4, Meet requirements of UL 943 ground-fault circuit interrupters.
F. Wiring Device Plates and Covers:
1. Wall plates for wiring devices with ganging and cut-outs as

indicated, provided with metal screws for securing plates to
devices, screw heads colored to match finish of plate.

2. Plates for Flush Mounted Devices:
a. Hubbell 302/304 stainless steel.

3. Device plates for surface mounted Type FS or FD boxes to be
Type FSK galvanized steel.

4. Device plates for surface mounted, 4 in. sq boxes to be 1/2 in.
raised galvanized steel covers.

5. Weatherproof plates and covers for exterior devices or devices in
damp locations to be galvanized gray cast malleable with
gasketed, lift cover plate.

6. Weatherproof plates and covers suitable for wet locations while in
use.

a. Hinged and gasketed cover/enclosure to maintain weather
tight seal while the equipment is plugged into it. TayNac or
equal.

G. Explosionproof Devices:
1. Wiring devices for use in hazardous areas shall be explosionproof

approved for Class |, Division 1, GroupD areas.

2. Receptacles: Appletion Cat.No.EFS B175-2023M, Crouse-Hinds
Cat No. ENR 2120 or equal NEMA 5-20R.

3. Plugs: Match receptacles. Furnish 1 plug for each receptacle
installed.

4. Switches: Appleton EPS series, Crouse-Hinds EDS series or
equal.

2.08 MOTOR STARTERS
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Breathitt County Water District
KY 2436 Airport Road Waterline Extension
Technical Specifications

A Manufacturers:
1. Eaton/Cutler-Hammer.
2. Square D.
3. Alien Bradley.
B. Enclosures:
1. NEMA 1in electrical equipment rooms

2. NEMA 4X stainless steel with watertight hubs for cutdoor and wet
locations.

3. NEMA 7 in hazardous classified locations.
4, As otherwise indicated and as required by NEC.
C. Manual Starters:
1. Minimum short circuit withstand rating in combination with motor

circuit protective device shall be 10,000 symmetrical amps or as
indicated on Drawings.

D. Manual Motor Starter Construction:
1. Quick make and break toggle action.
2. Double break silver alloy contacts.
3. 1-piece melting alloy type thermal overioad units.
4, Starter inoperative unless thermal unit in position.
5. Padlock provision.
6. Pilot light.

7. NEMA standards for size and hp rating.
E. Magnetic Starters:'
1. Minimum short circuit withstand rating in combination with motor

circuit protective device shall be 22,000 symmetrical amps or as
indicated on Drawings.

F. Magnetic Motor Starter Construction:
1. Fult voltage, nonreversing, across the line, unless otherwise
16050-9

P:\Breathitt998-42 AirporfiSpecs\Contract 1\Tech\16050.doc
Rev; 09-08-06 1/20/2017; 1:39:34 PM



Breathitt County Water District
KY 2436 Airport Road Waterline Extension
Technicat Specifications

indicated.
2. Mounted in vertical position, gravity dropout.
3. Double break silver alloy contacts.

4. Molded coil.

5. Contacts and coil repiacement without removing starter from
enclosure or power wiring from starter..

6. Straight-through wiring.

7. Overload Relay:

a.

Electronic solid state type with inverse-time-current
characteristic, phase loss and phase unbalance protection
for size 2 and larger.

1-piece thermal unit construction for size 1.

1 melting alloy type overload relay per phase, manually
reset.

Interchangeable thermal units.

Thermal units must be in-place to operate starter.
Replaceable overload relay circuit contacts.
NEMA Class 20 heaters or sensors in each phase

matched to riameplate full load current of motor, unless
otherwise indicated.

8. NEMA standards for size and hp rating.

9. NEMA Size 1 minimum.

G. Combination Starter;

1. Combination Starters:
a. Thermal-magnetic circuit breaker type.
b. Three-pole, three-phase NEMA size as indicated with three
melting alloy or solid state overload relays.
C. Hand-Off-Auto selector switch.
H. Control Circuits:
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Breathitt County Water District
KY 2436 Airport Road Wateriine Extension

Technical Specifications

1. Voitage not to exceed 120 v.

2. Control transformer mounted in starter enciosure.

3. Fuses on one secondary line.

4. One secondary line grounded.

5. Transformer sized for device, accessories connected thereto, and

25% exira capacity minimum.

i Controls:
1. Reset button mounted in enclosure cover.
2. Heavy duty, oiltight green push to test pilot lights mounted in
enclosure cover when indicated.
3. Heavy duty, oiltight pushbuttons and selector switches mounted in
enclosure when indicated.
4. 6-digit type elapsed time meters in tenths of hr mounted in

enclosure cover when indicated.
2.09 MOTOR AND CIRCUIT DISCONNECTS
A Manufacturers:
l. Eaton/Cutler-Hammer.

2. Square D.

B. Enciosed Circuit Breaker Construction:
1. Dual cover interlock.
2. External trip indication.
3. Provisions for control circuit interlock.
4. Padlock provisions for padlock in Off position.
5. Handle attached to box, not cover.

6. Handle position indicates On, Off or Tripped.

7. Provisions for insulated or groundable neutral.
C. Permanent Trip Circuit Breakers:
1. Thermal and magnetic protection.
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10.

11.

Breathitt County Water District
KY 2436 Airport Road Waterline Extension
Technical Specifications

Magnetic protection only in combination with motor starters and
motor circuit protectors (MCP),

Single magnetic trip adjustment.

Single-handle common trip, 2 and 3 poles (handle ties not
acceptable).

Push-to-trip test button.

Boit-on type.

Quick make and break toggle action.

Handle trip indication.

Handle position indication, On, Off, and Tripped centered.
UL listed for type of wire specified.

UL listed short circuit rating (integrated equipment rating).

a. Up to 240 v: 10,000 RMS symmetrical amp minimum.

b. Up to 480 v: 14,000 RMS symmetrical amp minimum.

D. Safety Switches:

1.

2.

10.

1.

NEMA heavy duty Type HD.

Dual cover interlock.

Visible blades.

Provisions for control circuit interlock.:

Pin type hinges.

Tin plated current carrying parts.

Quick make and break operator mechanism.
Handle attached to box, not cover.

Handle position indication, On in up position and Off in down
position.

Padlock provisions for up to 3 padlocks in Off position.

UL listed lugs for type and size of wire specified.
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Breathitt County Water District
KY 2436 Airport Road Waterline Extension
Technical Specifications

12. Spring reinforced fuse clips for Class R fuses.
13. Provisions for insulated or groundable neutral.

14, UL listed short circuit rating 200,000 RMS amp with Class R

fuses.
E. Enclosures:
1. indicated and as required by NEC.
210 FUSES
A Manufacturers:
1. Bussmann.

2. Gould Shawmut,
3. Littlefuse.
B. 250 v Fuses:

1. Class RK 1,1 -end rejection or fo fit mountings specified, 1/10 to
600 amps, 200,000 amp interrupting rating.

a. Bussmann Low-Peak. LPN-R, dual element, time delay
with short circuit protection for motor, transformer, welder,
feeder, and main service protection.

C. 600 v Fuses:

1. Class IUC 1,1 -end rejection orto fit mountings specified, 1/10 to
600 amps, 200,000 amp interrupting.rating.

a. Bussmann Low-Peak. LPS-R, dual element, time delay
with short circuit protection for motor, transformer, welder,
feeder and main service protection.

2. Class CC, fast acting, single element, 1/10 to 30 amps, 200,000
amp interrupting rating.

a. Bussmann Limitron. KTK-R, UL listed for motor control
circuits, lighting ballasts, control transformers, and sireet
lighting fixtures.

D. Spare Fuses:
1. 10%, minimum of 3, of each type and rating of installed fuses.

TANELBOARDS"
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Breathitt County Water District
KY 2436 Airport Road Waterline Extension
Technical Specifications

2.11  PANELBOARDS
A Manufacturers:
1. Eaton/Cutier-Hammer.
2. Square D.
B. Panelboard Ratings:
1. UL listed short circuit rating {(integral equipment rating):
a. Up to 240 v: 10,000 RMS symmetrical amp minimum.

b. Up to 480 v: 14,000 RMS symmetrical amp minimum.

c. As shown on Drawings.
C. Panelboard Construction:
1. Main breaker or main lugs only, per panelboard schedule.
2. Flush or surface mounted as indicated on panelboard schedule.
3. NEMA Type 1 enclosure, unless otherwise indicated on

panetboard schedule.

4. Equipment ground bus adequate for feeder and branch-circuit
equipment ground conductors,” bonded to box.

5. Listed for use as service equipment for panelboards with main
service disconnect.

6. Molded case circuit breakers.
7. Terminals:

a. UL listed for type of wire specified.

b. Anti-turn solderless compression type.
8. Bussing:
a. Distributed phase sequence type.
b. 225 amps, 98% conductivity hard drawn copper or as

shown on panelboard schedule or Drawings.
C. Copper.

d. Bussing and mounting hardware behind all usable space.
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Breathitt County Water District
KY 2436 Airport Road Waterline Extension
Technical Specifications

9, Gutters adequate for wire size used, 4 in. minimum.
10. Boxes:
a. Code gauge galvanized steel.
b. Without knockouts.
11. Fronts;
a. Rust inhibiting primer, baked enamel finish.
b. Dead front safety type.
C. Concealed hinges.

d. Flush stainless steel cylinder tumbler type locks with spring
loaded door pulls.

e. Circuit Directory:
1) Suitable for complete descriptions.
2) Clear plastic cover.

3) Typewritten card.

12. Special features as shown on Drawings.

13. Engraved laminated nameplate:
a. Stock melamine plastic laminate.
b. Legend in black letters on white face and punched for

mechanical fasteners.

C. Except as otherwise indicated, provide single line of text,
with 1/2 in. high lettering on 1-1/2 in. high label (2 in. high
where two lines are required). Text shall match terminology
and numbering of Contract Documents and Shop

Drawings.
D. Panelboard Circuit Breakers:
1. Thermal and magnetic protection.
2. Singlte-handle common trip, 2 and 3 poles (handle ties not

acceptable).

3. Bolt-on type unless otherwise noted on Drawings.
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9.

10.

Breathitt County Water District
KY 2436 Airport Road Waterline Extension
Technical Specifications

Quick make and break toggle action.

Handle trip indication.

Handle position indication, On, Off, and Tripped centered.
UL listed for type of wire specified.

UL listed short circuit rating (integrated equipment rating).

a. Up to 240 v: 10,000 RMS symmetrical amp minimum.

b. Up to 480 v; 14,000 RMS symmetrical amp minimum.

HACR breakers for air conditioning units.

UL SWDL switching duty on 120 v circuits for switched circuits.

212 TRANSFORMERS

A. Manufacturers:

1.

2.

Eaton/Cutler-Hammer.

Square D.

B. Materials and Equipment:

1.

2.

Dry type, air cooled.
Insulation

a. Below 30 kVa: Class F or better, having 115°C rise,
average maximum over 40°C ambient temperature.

b. 30 kVa and Above: Class Her better, having 150°C rise,
average maximum over 40°C ambient temperature.

Copper windings.

Cores: High grade, non-aging, sheet silicone steel laminations having
core plating insulation on both sides of each lamination.

Terminal boards.
Taps: Two 2-1/2% taps above and below.
QOverload Capacity: Not less that 10% for intermittent operation.

Size: kVa as indicated on Drawings and schedules.
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Breathitt County Water District
KY 2436 Airport Road Waterline Extension
Technical Specifications

9. Transformers shall be quiet type for installation in areas of low
ambient noise levels. Maximum sound levels shall not exceed
NEMA standards.

10. Cabinets: Sheet steel, phosphatized having one prime coat and two
finish coats of baked enamsl.

a. Indoor, ventilated unless otherwise indicated.

b. Wall mounting brackets through 75 kVa when indicated as wall
mounted.

11. Nameplate: Metal nameplate listing manufacturer's name, serial
number, type, class, kVa voltage, frequency, and showing internal
wiring diagram.

12. Comply with UL 506.

PART 3 EXECUTION
3.01 RACEWAY SYSTEMS

A. Outdoors, Damp or Wet Locations: Use following wiring methods unless
otherwise noted on Drawings:

1. Exposed: Galvanized rigid steel.
2. Concealed: Galvanized rigid steel.
3. Underground Power: As specified in Section 16135.

4, Underground Shielded Instrumentation Cables: As specified in
Section 16135.

5. Connection to Vibrating Equipment (including transformers and
hydrauiic, pneumatic, or electric solenoid or motor-driven
equipment): Liquidtight flexible metal conduit.

B. Indoor Dry Locations: 'Use following wiring methods unless otherwise
noted on Drawings.’

1. Connection to Vibrating Equipment (including transformers and
hydraulic, pneumatic, or electric solenoid or motor-driven
equipment): Liquidtight flexible metal conduit.

2. Exposed: Galvanized rigid steel conduit.
3. Concealed: Galvanized rigid steel conduit.
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Breathitt County Water District
KY 2436 Airport Road Waterline Extension
Technical Specifications

C. Hazardous Classified Locations: Use following wiring methods unless

otherwise noted on Drawings. 1. Exposed and Concealed:
Galvanized rigid steel conduit.

D. Use 3/4 in. minimum trade size conduit uniess otherwise noted except
conduit runs to room light switches may be 1/2 in.

E. In precast areas, run conduits in insulation space or in floor fopping
without crossing conduits, using 3/4 in. maximum conduit size.

F. Raceways Embedded in Slabs: Use galvanized rigid steel conduit. Install
in middle third of slab thickness where practical, and leave at least 1 in.
(25 mm) concrete cover.

1. Secure raceways to reinforcing rods to prevent sagging or shifting
during concrete placement.'

2. Space raceways laterally to prevent voids in concrete.

3. Run conduit larger than 1 in; trade size parallel to or at right
angles to main reinforcement and spaced on center of at least 3
times conduit trade dia. with minimum 2 in. concrete covering.
Conduits over 1 in. may not be installed in slab without approval of

ENGINEER.

4, When at right angles to reinforcement, place conduit close to slab
support.

5. Conduits embedded in concrete frame shall comply with

applicable provisions of ACI 31.

G. Examine surfaces to receive raceways, wireways, and fittings for
compliance with installation tolerances and other conditions affecting
performance of raceway system.

H. Coordinate layout and instaliation of raceway and boxes with other
construction elements to ensure adequate headroom, working clearance,
and access.

1. Complete conduit installation prior to installing cables.

J. Raceway systems shall be continuous from outlet to outlet and from
outlets to cabinets, junction or pull. boxes.

K. Enter and secure to boxes ensuring electrical continuity from point of
service to outlets.

L. Conduit shall be run concealed except exposed surface conduit may be
installed where noted on Drawings or where concealment found to be
impractical or impossible, and only with approval of ENGINEER.
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Breathitt County Water District
KY 2436 Airport Road Waterline Extension
Technical Specifications

M. Provide watertight conduit system where instailed in wet places,
underground or where buried in masonry or concrete.

—

Use threaded hubs when entering top of enclosures.
2. Use sealing type locknuts when entering sides or bottom of enclosures.

N. Conduit runs extending through areas of different temperature or
atmospheric conditions or partly indoors and partly outdoors shail be
sealed, drained, and installed in manner preventing drainage of
condensed or entrapped moisture into cabinets, motors or equipment

enclosures.
0. Cap conduits after installation to prevent entry of debris.
P. Connections to motors and equipment subject to vibration shall be
maximum of 3 ft long. Locate where, least subject to physical abuse.
Q. Install conduit expansion fittings complete with bonding jumper in

following locations.

1. Conduit runs crossing structural expansion joint.
2. Conduit runs attached to 2 separate structures.
3. Conduit runs where movement perpendicular to axis of conduit

may be encountered.

R. Keep raceways at least 6 in. away from parallel runs of flues and steam
or hot water pipes. Install horizontal raceway runs above water and steam
piping.

S, Install separate ground conductor inside flexible conduit connections.

T. Use approved flexible connections in hazardous iocations.

u. Use explosionproof fittings and seals in hazardous areas in accordance
with NEC.

V. PVC Coated Galvanized Rigid Steel Conduit: Use only fittings approved
for use with that material. Patch nicks and scrapes inPVC coating after
installing conduit.

W, Transition under floor conduit to galvanized rigid steel conduit before

rising above floor. Wrap with plastic tape to provide 40 mit thick cover to
height of 6 in. above floor.

3.02 BOXES

A. Cap unused knockout holes where blanks have been removed and piug
unused conduit hubs.

B. Support and fasten items in accordance with Section 16070.
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Breathitt County Water District
KY 2436 Airport Road Waterline Extension
Technical Specifications

C. Do not bum holes, use knockout punches or saw.

D. Provide outlet box accessories as required for each installation such as
mounting brackets, fixture studs, cable clamps, and metal straps for
supporting outlet boxes compatible with outlet boxes being used and
meeting 'requirements of individual wiring situations.’

E. Sizes shall be adequate to meet NEC volume requirements, but in no
case smaller than sizes indicated.

F. Location of outlets and equipment shown on Drawings is approximate.
Verify exact location.

G. Flush.outlets shall have edges or plaster flush with finished.wall or ceiling
surfaces so plates can be drawn tightly to wall or ceiling surfaces.

H. Minor modification in location of outlets and equipment is considered
incidental up to distance of 10 ft with no additional compensation,
provided notification of modification is given prior to roughing in of outlet.

. Outlet Boxes and Fittings: install outlet and device boxes and associated
covers and fittings of materials and NEMA types for each location in
conformance with following requirements unless otherwise noted on
Drawings:

1. interior Dry Locations: Sheet steel, NEMA type 1 for flush
mounting and feraloy Type FS or PD cast boxes with threaded
conduit hubs for surface mounting.

2. Locations Exposed to Weather or Dampness: Stainless steel,
NEMA Type 4X.

3. Wet Locations: Stainless Steel, NEMA type 4X enclosures.
4. Corrosive 'Locations: Stainless "Steel, NEMA type 4X enclosures

5. Hazardous (Classified) Locations: NEMA type listed and labeled
for location and class of hazard indicated.

J. Pull and Junction Boxes: Install pull and junction boxes of materials and
NEMA types suitable for each location.

K. Mounting height as follows unless otherwise shown on Drawings:
1. Switches: 48 in. above floor.
2. ac Receptacles: 15 in. above floor in finished areas; 48 in. above

floor in unfinished areas.

3. Pushbuttons: 48 in. above floor.
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Breathitt County Water District
KY 2436 Airport Road Waterline Extension
Technical Specifications

4, Motor Starters and Disconnect Switches: 60 in. above fioor.
5. Thermostats: 60 in. above floor.

Do not install boxes back to back or through wall. Offset outlet boxes on
opposite sides of wall, minimum 12 in.

3.03 WIRE AND CABLE

A

m o O w

Install wires and cabies as indicated, according to manufacturer's Written
instructions and NECA "Standard of Installation”.

Run wire and cable in conduit unless otherwise indicated on Drawings.
On branch circuits, use standard colors.
Run ground wire with power circuits; conduit shall not be grounding path.

Provide separate conduit systems for following.

1. Line voltage control.
2. Low voltage control.
3. Shielded instrumentation.

4. As required by NEC.

Where power cables and instrument/signal cables enter and pass through
same distribution box, steel barrier or steel conduit separation shall be
maintained to avoid magnetic interaction between power cables and
instrumentation conductors.

Run instrumentation cable into control cabinets or MCC only if terminated
therein.

Terminate control, instrumentation, and communication cables on
terminal strips in separate terminal cabinets located near conduit
entrances of buildings or as shown on Drawings.

Color Coding: Conductors for lighting and power wiring as indicated
below.

Phase 208/120 v 480/277 v

A Black Brown

B Red Orange

C Blue Yellow
Traviers Pink Purple
Neutrala White White with Non-green stripe
Ground Green Green
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Breathitt County Water District
KY 2436 Airport Road Waterline Extension
Technical Specifications

Color coding for intrinsically safe systems shall be light blue.

3.04 JOINTS, TAPS, AND SPLICES

A

Where pre-insulated spring connectors are used for motor and equipment
connections, tape connector to wire to prevent loosening under vibration.

Each tap, joint or splice in conductors No. 8 AWG and larger shall be
taped with 2 half-lap layers of vinyl plastic electrical tape and finish wrap
of color coding tape where required by code.

Cable splices shall be made only in wireways, distribution boxes, and
junction boxes,

3.05 WIRING DEVICES

E.

Do not install devices until wiring is. Complete.

Do not use terminals on wiring devices {hot or neutral) for feed-through
connections, looped or otherwise. Make circuit connections by using wire
connectors and pigtails.

Install gasket plates for devices or system components having light
emitting features such as switch with pilot light and dome lights. Where
installed on rough textured surfaces, seal with black.self-adhesive
polyfoam.

Ground receptacles with insulated green ground wire from device ground
screw to bolted outlet box connection or as shown on Drawings.

Install GFCI receptacles as required by NEC.

3.06 MOTOR STARTERS

A

B.

C.

Examine .area to receive motor starters to ensure adequate clearance for
starter installation.

Anchor firmly to wall or structural surface.

Support and fasten in accordance with Section 16070.

3.07 MOTOR AND CIRCUIT DISCONNECTS

A
B.

L.ocate disconnect switches as shown on Drawings and required by NEC.
Provide control circuit interlock as required by NEC.
Overcurrent protective devices.

1. Install fuses just prior to energizing equipment
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E.

Breathitt County Water District
KY 2436 Airport Road Waterline Extension
Technical Specifications

2. Locate circuit breakers as shown on Drawings.
install on equipment rack or anchor firmly to wall or structural surface.

Support and fasten in accordance with Section 16070.

3.08 PANELBOARDS

A

E.

Support panel cabinets independently to structure with no weight bearing
on conduits.

Install panelboards so top breaker is not higher than 6 ft 0 in. above floor.

Adjacent panel cabinets shall be same size and mounted in horizontal
alignment

Install typewritten directory in each panelboard, accurately indicating
rooms of equipment being served after final circuit changes have been
made to balance circuit loads.

Install filler plates in unused spaces.

3.09 TRANSFORMER

A

install wall mounted transformers on prefabricated brackets designed for
that purpose.

Install fioor mounted transformers on 4 in. high concrete housekeeping
pads.

Tighten bus connections and mechanical fasteners.

Adjust voltage taps for required system voltage and check grounding
requirements.

3.10 FIELD QUALITY CONTROL

A

Control Circuits, Branch Circuits, Feeders, Motor Circuits, and
Transformers:

1. Megger check of phase-to-phase and phase-to-ground insulation
levels.

a. Do not megger check solid state equipment.
2. Continuity.
3. Short circuit.

4, Operational check.
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Breathitt County Water District
KY 2436 Airport Road Waterline Extension
Technical Specifications

B. Wiring Devices:

1.

Test receptacles with Hubbell 5200, Woodhead 1750 or equal
tester for correct polarity, proper ground connection, and wiring
faults.

3.11  ADJUSTMENT AND CLEANING

A. Motor Starters and Disconnects:

1.

Adjust covers and operating mechanisms for free mechanical
movement.

2. Tighten wire and cable connections.
3. Verify overcurrent protection thermal unit size with motor
nameplate to provide proper operation and compliance with NEC.
4. Clean interior of enclosures.
5. Touch up scratched or marred surfaces to match original finish.
B. Circuit Breakers:
1. Adjustable settings shall be set to provide selective coordination,

proper operation, and compliance with NEC.

END OF SECTION
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Breathitt County Water District
KY 2436 Airport Road Waterline Extension
Technical Specifications

SECTION 16060 GROUNDING

PART 1 GENERAL

1.01 SUMMARY

A

Section Includes:

1. Grounding of electricai systems and equipment and basic
requirements for grounding for protection of life, equipment,
circuits, and systems.

2. Grounding requirements specified in this Section may be
supplemented in other Sections of these Specifications.

1.02 SUBMITTALS

A

B.

C.

Report of Field Tests and Observations: Certified by CONTRACTOR.

Test Results:

1. Certified field tests and observation reports indicating and
interpreting test reports for compliance with performance

requirements.

Submit in accordance with Section 01340.

1.03 QUALITY ASSURANCE

A. Comply with UL 467.

B.

PART 2

2.01

ltems provided under this section shall be listed or iabeled by UL or other
Nationally Recognized Testing Laboratory (NRTL).

1. Term "NRTL" shall be as defmed in OSHA Regulation 1910.7.

2, erms "listed” and "labeled" shall be as defined in National
Electrical Code, Article 100.

Regulatory Requirements:

National Electrical Code (NEC): Components and installation shall comply
with National Fire Protection Association (NFPA) 70.

PRODUCTS

GROUNDING AND BONDING PRODUCTS
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Breathitt County Water District
KY 2436 Airport Road Waterline Extension
Technical Specifications

A. Governing Requirements: _Where types, .sizes, ratings, .and
quantities.. indicated _are. in .excess ,pf NEC.. requirements,
more stringent requirements and greater size, rating, and quantity
indications govern.

2.02 WIRE AND CABLE GROUNDING CONDUCTORS

A.

Conform to NEC Table 8, except as otherwise indicated, for conductor
properties, including stranding.

1. Material: Copper.

Equipment Grounding Conductors: Insulated with green color insulation.
Grounding-Electrode Conductors: Stranded cable.

Underground Conductors: Bare, tinned, stranded, except as otherwise
indicated.

Bare Copper Conductors:
1. Solid Conductors: ASTMB3.
2. Assembly of Stranded Conductors: ASTMBS.

3. Tinned Conductors: ASTMB3 3.

2.03 MISCELLANEOUS CONDUCTORS

A

B.

C.

Grounding Bus: Bare, annealed-copper bars of rectangular cross section.

Braided Bonding Junipers: Copper tape, braided No. 30 AWG bare
copper wire, terminated with copper ferrules.

Bonding Straps: Soft copper, 0.05 in. (1 mm}) thick and 2 in. (50 mm)
wide, except as indicated.

2.04 CONNECTOR PRODUCTS

A

B.
C.

Pressure Connectors: High-conductivity-plated units.
Bolted Clamps: Heavy-duty type.
Exothermic-Welded Connections: Provided in kit form and selected per

manufacturer's written instructions for specific types, sizes, and
combinations of conductors and connected items.

2.05 GROUNDING ELECTRODES

16060-2

P:\Breathiti998-42 AirportiSpecs\Contract 1\Tech\16060.doc

Rev 08-11-06 1/20/2017; 1:16:20 PM



A

PART 3

Breathitt County Water District
KY 2436 Airport Road Waterine Extension
Technical Specifications

Grounding Rods: Copper-clad steel.

1. Size: 3/4 in. by 120 in. (19 by 3000 mm).

EXECUTION

3.01  APPLICATION

A.

Equipment Grounding Conductors: Comply with NEC Article 250 for
types, sizes, and quantities of equipment grounding conductors, except
where specific types, larger sizes, or more conductors than required by
NEC are indicated.

1. Install equipment grounding conductor with circuit conductors for
items below in addition to those required by Code:

a. Feeders and branch circuits.

b. Lighting circuits.

c. Receptacle circuits.

d. Single-phase motor or appliance branch circuits. e. Three-
phase motor or appliance branch circuits. f. Flexible

raceway runs,

2. Nonmetallic Raceways: Install equipment grounding conductor in
nonmetallic raceways unless they are designated for data cables.

Separately Derived Systems: Where NEC requires grounding , round
according to NEC Paragraph 250-26.

Piping Systems and .Other Equipment: Comply with-NEC Article 250 for.
bonding requirements.

3.02 INSTALLATION

A.

Ground electrical systems and equipment according to NEC
requirements, except where Drawings or Specifications exceed NEC
requirements.

Grounding Rods: Locate minimum of 1 rod length from each other and at
least same distance from any other grounding electrode.

1. Drive until tops are 2 in. (50 mm) below finished floor or final
grade, except as otherwise indicated.

2. Interconnect with grounding-electrode conductors. Use exothermic
welds, except as otherwise indicated. Make these connections
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Breathitt County Water District
KY 2436 Airport Road Waterline Extension
Technical Specifications

without damaging copper coating or exposing steel.

Grounding Conductors: Route along shortest and straightest paths
possible, except as otherwise indicated. - Avoid obstructing access or
placing conductors where they may be subjected to strain, impact, or
damage.

Underground Grounding Conductors: Use bare copper wire. Bury at least
24 in. (600 mm) below grade.

Metal Water Service Pipe: Provide insulated copper grounding
conductors, sized as indicated, in conduit, ' from building's main service
equipment, or grounding bus, to main metal water service entrances to
building. Connect grounding conductors to main metal water service
pipes by grounding-clamp connectors. Where dielectric main water fitting
is installed, connect grounding conductor to street side of fitting. Do not
install grounding jumper across dielectric fittings. Bond grounding-
conductor conduit to conductor at each end.

Water Meter Piping: Use braided-type bonding jumpers to electrically
bypass water meters. Connect to pipe with grounding-clamp connectors.

Bond interior metal piping systems and metal air ducts to equipment
grounding conductors of associated pumps, fans, blowers, electric
heaters, and air cleaners. Use braided-type bonding straps.

3.03 CONNECTIONS

A

B.

Make connections so possibility of galvanic action or electrolysis is
minimized, Select connectors, connection hardware, conductors, and
connection methods so metals in direct contact will .be galvanically
compatible.

1. Use electroplated or hot-tin-coated materials to assure high
conductivity and to make contact points closer in order of galvanic
series.

2. Make connections with clean, bare metal at points of contact.

3. Make aluminum-to-steel connections with stainless-steel

separators and mechanical clamps.

4, Make aluminum-to-galvanized steel connections with tin-plated
copper jumpers and mechanical clamps.

5. Coat and seal connections having dissimilar metals with inert
material to prevent future penetration of moisture to contact
surfaces."

Exothermic-Welded Connections: Use for connections to structural steel
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Breathitt County Water District
KY 2436 Airport Road Waterline Extension
Technical Specifications

and for underground connections. Comply with manufacturer's written
instructions. Welds that are puffed up or that show convex surfaces
indicating improper cleaning are not acceptable.

C. Equipment Grounding-Wire Terminations: For No. 8 AWG and larger, use
pressure-type grounding lugs. No. 10 AWG and smaller grounding
conductors may be terminated with winged pressure-type connectors.

D. Noncontact Metal Raceway Terminations: Where metallic raceways
terminate at metal housings without mechanical and electrical connection
to housirTg, terminate each conduit with'a grounding bushirigrCo.ririecf™
grounding bushings with. bare grounding conductor to grounding bus or
terminal-in housing. « Bond electrically noncontinuous conduits at both
entrances and exits with grounding bushings and bare grounding
conductors, except as otherwise indicated.

E. Tighten screws and bolts for grounding and bonding connectors and
terminals according to manufacturer's published torque-tightening values.
Where these requirements are not available, use those specified in
UL486AandUL486B.

F. Compression-Type Connections: Use hydraulic compression tools to
provide correct circumferential pressure for compression connectors. Use
tools and dies recommended by manufacturer of connectors. Provide
embossing die code or other standard method to make visible indication
that connector has been adequately compressed on grounding conductor.

G. Moisture Protection: Where insulated grounding conductors are
connected to grounding rods or grounding buses, insulate entire area of
connection and seal against moisture penetration of insulation and cable.

3.04 FIELD QUALITY CONTROL
A, Testing:

1. Subject completed grounding system to megger test at each
location .where maximum . ground-resistance level is specified
and at service disconnect enclosure grounding terminal. " "

2. Measure ground resistance not less than 2 full days after last
trace of precipitation, and without soil being moistened by any
means other than natural drainage or seepage and without
chemical treatment or other artificial means of reducing natural
ground resistance.

3. Perform tests by 2 point method according to Section 9.03 of IEEE

81.
B. Maximum grounding to resistance values are as follows:
1. Equipment Rated 500 RVA and Less: 10 ohms.
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Breathitt County Water District
KY 2436 Airport Road Waterline Extension
Technical Specifications

C. Excessive Ground Resistance: Where resistance to ground exceeds
specified values, notify ENGINEER promptly and include
recommendations to reduce ground resistance and to accomplish
recommended work.

D. Report: Prepare certified test reports, of ground resistance at each test
location; Include observations of weather and other phenomena that may
affect test resuits. Describe measures taken to improve test results.

3.056 RESTORATION

A. Restore surface features, including vegetation, at areas disturbed by work
of this Section.

1.

2.

Re-establish original grades, except as otherwise indicated”

Where sod has been removed, replace it as soon as possible after
backfilling is completed.

Restore areas disturbed by trenching, storing of dirt, cable laying,
and other activities to their original condition.

Include topsoiling, fertilizing, liming, seeding, sodding, sprigging,
and mulching.

Maintain restored surfaces.

Restore disturbed paving.

END OF SECTION
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Breathitt County Water District
KY 2436 Airport Road Waterline Extension
Technical Specifications

SECTION 16100

GENERAL PROVISIONS

PART 1 GENERAL

1.01

1.02

1.03

1.04

The Generai and Special Conditions and all other CONTRACT DOCUMENTS
are applicable to WORK under this section of the SPECIFICATIONS. Al the
WORK under this section of the SPECIFICATIONS shall be governed by any
alternates and unit prices called for in the FORM OF PROPOSAL insofar as they
affect this portion of the WORK.

inciude furnishing of all labor, materials, equipment and other reiated items
required to complete the WORK called for and indicated on the CONTRACT
DRAWINGS and specified for a complete system, including excavation,
backfilling and tamping. Classification of excavation and payment for same shall
be in accordance with applicable provisions of these SPECIFICATIONS.

Abbreviations of organizations and publications:

NEC - National Electrical Code

UL - Underwriters Laboratories, Inc.

IPCEA - Insulated Power Cabie Engineers Association
ANSI American National Standards Institute

OSHA - Occupational Safety Health Act

All materials shall be new and the best of their respective kinds uniess otherwise
specified and shail be listed by the UL and shall be so labeled. All equipment
shall conform to the latest approved standards of the IEEE, NEMA, ANSI and
OSHA.

PART 2 COOPERATION

2.01

2.02

Check with other trades on the scope of their WORK and coordinate on all
locations of various items of equipment and outlets before they are finally placed
and connected. Any reiocation of material or equipment necessitated by failure to
coordinate WORK shall be at no cost to the OWNER.

Do not cut the WORK of any other trade without first consulting the ENGINEER'S
representative. Repair any WORK damaged employing the services of the trade
whose WORK is damaged.

PART 3 SCOPE

3.01

The WORK covered by this section of the CONTRACT shall include the
furnishing of all labor, materials, tools and equipment necessary to complete the
electrical WORK as herein specified, or implied and as shown or implied on the
CONTRACT DRAWINGS.
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Breathitt County Water District
KY 2436 Airport Road Waterline Extension
Technical Specifications

302 The CONTRACTOR shall note that most of the electrical conduit, boxes and
wiring are existing. The CONTRACTOR shall visit the site prior to BID and satisfy
themselves as to the extent of existing WORK and new WORK required to
complete the project as indicated. Submission of a BID will be interpreted that
the visit has been done and no extra will be allowed for additional WORK as a
result of not doing the inspection of existing conditions.

PART 4 DRAWINGS AND SPECIFICATIONS

401 The CONTRACT DRAWINGS and SPECIFICATIONS are intended to cover all
WORK enumerated under the respective headings. Examine all CONTRACT
DRAWINGS and SPECIFICATIONS to determine any references to WORK of an
electrical nature and be guided accordingly in prosecuting the electrical WORK.
The CONTRACT DRAWINGS are diagrammatic only, as far as final location is
concerned. Any item of WORK not clearly included, specified or shown, and any
errors or conflict between CONTRACT DRAWINGS, SPECIFICATIONS, codes
and field conditions shall be clarified by a written request to the ENGINEER prior
to bidding, otherwise all labor and materials required to make good any damage
or defect in finished WORK caused by such error, omission or conflict shall be
provided at no additional cost to the OWNER.

PART 5 CODE COMPLIANCE, INSPECTION AND CERTIFICATES

501 The minimum standards for all electrical WORK shall be the 1996 revision of the
NEC. Whenever and wherever OSHA and/or federal, state and/or local laws or
regulations and/or design require higher standards than the NEC, then these laws
and/or regulations and/or design shall be followed.

502 Furnish electrical inspection by a licensed electrical inspector. Notify the
electrical inspector in writing, immediately upon the start of the WORK with a
copy of the notice to the ENGINEER. The inspector shall be scheduled for rough
as well as finished WORK. Approval from the electrical inspector will not be
allowed as reason for deviation from the CONTRACT DRAWINGS and
SPECIFICAITONS. All cost incidental to the electrical inspection shall be borne
by the CONTRACTOR.

PART 6 CLEANING

6.01 At the completion of the WORK required under this contract and just prior to
acceptance by the OWNER, thoroughly clean all exposed equipment fittings,
fixtures and accessories.

PART 7 CONNECTIONS TO EQUIPMENT BY OTHERS

7.01 Provide all conduit, boxes and wire with required connections, including any
disconnect switches required by NEC to all electrically powered or controlled
equipment furnished and set in place by others. Examine all divisions of the
SPECIFICATIONS and all CONTRACT DRAWINGS to determine location and
size of all electrically powered or controlled equipment.
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Breathitt County Water District
KY 2438 Airport Road Waterline Extension
Technical Specifications

PART 8 PHASING

8.01  Verify the rotation of all three phase motors with the trade furnishing equipment.
These motors shall be "bumped” or run uncoupled in the presence of the trade
furnishing the equipment to insure proper rotation.

PART 9 SPECIAL NOTE

9.01 Al openings in electrical equipment, enclosures, cabinet outiets and junction
boxes shall be by means of standard knockouts or shail be sawed or drilled. The
use of a cutting torch is prohibited.

PART 10 PIPE SLEEVES AND FIRE RATING OF OPENINGS

10.01 Wherever conduit pass through floor slabs in other than slab on grade
construction, steel sleeves shall be provided for each conduit. Sleeves shall
project 3/8" above siab and spaces between conduit and sleeves shall be
caulked with a material which will provide a fire rating substantially the same as
the unpierced floor.

10.02 Holes through walls and ceilings, chases, shafts, etc., for the passage of cabie or
conduit shall be made so as to substantially preserve the integrity of the fire rating
of such surfaces or passages in accordance with NEC 300-21.

10.03 Where conduit penetrates the roof, such penetration shal! be through an opening
approved by manufacturer of the roof.

PART 11 EXCAVATION AND BACKFILLING

11.01 Perform all excavation and backfilling required for completion of WORK indicated
on the CONTRACT DRAWINGS and specified herein. Classification of
excavation and prices for excavation shall be in accordance with the applicable
division of these SPECIFICATIONS.

11.02 Backfill material for conduit or direct bury cable unless otherwise specified and/or
noted on the DRAWINGS shall be clean earth, free from rock and debris,
thoroughly tamped in six inch (6") layers to the finished grade.

11.03 During the progress of the project, the premises shall be kept reasonably clean
and free from accumulate rubbish and debris. Proper care shall be exercised to
protect all trees, shrubbery, and etc., in the vicinity of the work. All surplus earth
shall be disposed of as directed by the ENGINEER.

11.04 Compaction of backfill in place shall be 95% of maximum density.
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Breathitt County Water District
KY 2436 Airport Road Waterline Extension
Technical Specifications

PART 12 OPERATING INSTRUCTIONS AND MAINTENANCE MANUALS

12.01 At completion of the CONTRACT, the OWNER shall be provided with two (2)
bound copies of operations and maintenance instructions for the various items of
the electrical equipment, including existing motor control center, new
panelboards, service equipment, lighting fixtures, etc.

12.02 In addition to manufacturer's approved SHOP DRAWINGS, manual shali include:
(a) A listing of equipment (identified in accordance with the DRAWINGS
nomenclature, e.g. LF-1, M.D.P. etc.) and distribution or supplier of the
equipment. In case of lighting fixtures, the type replacement lamp including
recommended voltage and other necessary designation shall be included.

12.03 Instructions shall be inciuded for routine checking of circuit breakers and fused
switches.

PART 13 LABELING

13.01 All lighting and power panels, telephone cabinets, switches in distribution
equipment, safety switches for remote equipment and all other items noted for
labeling shall be properly identified in accordance with the designations shown on
the DRAWINGS or the function they perform. This paragraph applies to both new
and existing equipment.

13.02 Labels shall be 1/4" high, white letters on laminated phenolic engraving stock
suitably cemented to the inside of the recessed panels and on the face of surface
mounted panels and other equipment.

PART 14 FISH WIRE

14.01 All conduit required under this contract which do not receive conductors, shall be
provided with a 14 gauge galvanized steel fish wire or approved nylon wire.

PART 15 "OR EQUAL" CLAUSE

15.01 The SPECIFICATIONS covering this WORK are open; wherever a specific
manufacturer's item is specified, it is intended as a standard to be met and items
which are approved equal or superior will be accepted.

PART 16 WARRANTY

16.01 CONTRACTOR shall include in BID price the warranty of all labor and equipment

that is a part of this CONTRACT, including existing equipment that is reused, for
a period of one year from the date of final completion.

END OF SECTION
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Breathitt County Water District
KY 2436 Airport Road Waterline Extension
Technical Specifications

SECTION 16200

GENERAL MATERIALS AND INSTALLATION

PART 1 GENERAL.

1.01

1.02

1.03

in general, conduit shall be zinc-coated, rigid steel conduit and shall meet in all
respects, the UL Standards for Rigid Steel Conduit. The conduit shall be
metallized, galvanized, sherardized, or approved equal.

Rigid thick wall conduit or IMC shall be installed underground, as required or
noted and in all concrete construction. Schedule 40 PVC conduit may be used
below grade on exterior and below sfab on interior of building. Exterior below
grade PVC shall be concrete encased. Interior below slab PVC shall have 3" of
cover between slab and conduit. If rock is present, provide 4" pad of same
material as backfill. All risers through slab shall be with rigid steel elbows and
extensions. Electrical metallic tubing may be used in other places unless
otherwise noted. All thick wall terminals shall be capped with insulating bushings.
Electrical metallic tubing shall be terminated with connectors with insulated
throat. Metallined terminating fittings will not be acceptable. All terminating
fittings shall be secured to box or cabinet with double lock-nut type of
construction. Coupiings and connectors for electrical metallic tubing shall be
steel and shall be of the compression type. Set screw and indentation type
connectors will not be acceptable, except that approved type steel set screw
connectors may be used on EMT 2 ~1/2" or larger and on rigid conduit unless
otherwise noted.

Runs of conduit or tubing shall have supports spaced in accordance with the
NEC, and exposed conduit shall be installed with runs parallef or perpendicular to
walls, structural members on intersections of vertical planes and ceilings, with
right angle tumns consisting of cast metal fittings or symmetrical bends. Bends or
offsets shall be avoided where possible but where necessary shall be made with
an approved conduit bending machine. Conduit or tubing which has been
crushed or deformed in any way shall not be installed. Expansion fittings or other
approved devices shall be used to provide for expansion or contraction where
conduit or tubing crosses expansion joints. Conduit and tubing shail be
supported on an approved type of ceiling trapeze, beam clamps, strap hangers,
or pipe straps, secured by means of toggle bolts on hollow masonry units,
expansion shields in concrete or brick and machine screws on metal surfaces.
The use of tie wire for suspending conduits or securing same to joists, purlins,
beams, etc., will not be allowed. Conduit and tubing shall be installed in such
manner as to insure against troubie from the collection of trapped condensation,
and all runs shall be arranged so as to be devoid of traps wherever possible. All
necessary precautions to prevent the lodgment of dirt, plaster, or trash in conduit
or tubing, fittings and boxes during construction shail be taken. A run of conduit
or tubing which has become clogged shall be entirely freed of these
accumulations or shall be replaced. Conduit shall be securely fastened to all
sheet metal outlets, junction and pull boxes with double galvanized locknuts and
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1.05
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1.08

1.09

Breathitt County Water District
KY 2436 Airport Road Waterline Extension
Technical Specifications

insulating bushings. All conduit in floors or below grade shall be swabbed free of
debris or moisture before wires are pulled.

All underground metal conduit and conduit below slab shall be protected with (2)
heavy coats of asphaltum paint.

The final 18 inch section of conduit connecting each motor shall be liquid tight
flexible type.

All conduit shall be installed concealed unless otherwise noted or shown on the
drawings.

No conduit smaller than 3/4" shall be used except as noted.
All conduit required under this contract, which do not receive conductors, shall be
provided with 14 gauge copper or galvanized steel pull wires for future installation

of the conductors by others.

No flexible cbnduit smaller than 1/2" shall be used except as permitted by NEC
350-3.

PART 2 OUTLET BOXES

2.01

2.02

2.03

2.04

Outlets shall be installed in the locations shown on the CONTRACT DRAWINGS.
The general building PLANS shall be studied in relation to the spaces
surrounding each outlet in order that WORK under this division of the
SPECIFICATIONS may fit the WORK required under other divisions. When
necessary, outlets shall be relocated so that when fixtures or other fittings are
installed they will be symmetrically located according to room layout and will not
interfere with other WORK or equipment. Only zinc-coated or cadmium plated,
sheet-steel boxes according to NEC, of a class to satisfy the conditions for each
outlet shall be used in concealed WORK. Boxes shall be installed in a rigid and
satisfactory manner either by wood screws on wood, expansion shields on
masonry, or machine screws on steel. Fixture outlet boxes in concrete ceilings
shall be four (4") inch octagonal, concrete type, set flush with finished surfaces.
Fixture outlet boxes on ceilings shall not be less than 4 inch octagonal.

All supports required for outlet boxes in addition to that furnished under the
general building construction, shall be furnished and installed under this division
of the SPECIFICATIONS. All supports shall be steel.

For masonry or drywall construction square cornered boxes measuring 3-3/4"
high by approximately 2" wide and having interior device mounting holes shall be
used.

Single gang boxes for devices shall be not less than 2-1/2" deep unless limited by
depth of construction and shall accommodate up to five #12 conductors. When
construction depth permits, 3-1/2" deep boxes shall be used for devices where
the number of conductors entering a single gang outlet is 6 to 8. Where more

~ than 8 conductors enter an outlet housing a single device, boxes shall be 4"

square by 2-1/8" deep to accommodate a maximum of 14 conductors and shall
16200-2
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be provided with single device, square cornered tile wali covers of a suitable
depth. Where construction depth is limited or to facilitate installation in cavity
walls, 4" square boxes 1-1/2" deep may be used with single gang square
cornered tile wallcovers in lieu of single gang, 2-1/2" or 3-1/2" deep boxes. Such
installation shall be increased to conform with NEC requirements for conductors
larger than #12 AWG.

Where two or more devices are to be ganged at one outlet, 3-3/4" high boxes as
specified above and with the required number of gangs shall be used. Each
gang shall be subject to the same "fill" limitations as for single gang instaliation.

Partitions shall be provided in ganged boxes as required for conformity with NEC
380-8.

Where tile covers are used they shall be of sufficient depth to bring the box
opening within 1/4" of the finished wall surface.

2.08 Provide blank metal coverplates for all boxes which do not receive devices.
PART 3 WIRES AND CABLES (CONDUCTORS)
3.01 LOW VOLTAGE (0-600V)

3.1.1  Branch circuit conductors shall be not smaller than No. 12 AW.G.
Conductors for signal and pilot control circuits may be No. 14 AW.G.
Conductors shall be continuous from outlet to outlet and no splices shall
be made except within outlet or junction boxes. Junction boxes may be
utilized where required. Wire connectors of insulating materials or
solderless pressure connectors properly insulated shall be utilized for all
splices and wiring where possible. Rubber and friction tape shall conform
to NEC and be UL approved. Vinyl plastic tape will be acceptable in lieu
of rubber and friction tape. For branch circuit wires sizes #6 and smaller,
and for fixture wiring, all splices shall be made with approved type crimp-
on sleeves with separate outer insulating cap. In lieu of this, preinsulated,
twist on torsion spring type connectors "Scotchlok” may be utilized. The
use of threaded connectors with integral insulation of bakelite or other
material will not be ailowed.

3.1.2 Insulation unless otherwise noted shall be thermoplastic Type THHN-
THWN. The color code shall be in accordance with the National Eiectrical
Code.

3.1.3  All building wires shall be as manufactured by Paranite, Genera! Electric,
General Cable, Anconda, Simplex, Phelps-Dodge, Reynolds or approved
equal.

3.1.4 Al conductors shall be copper uniess otherwise specified.

3.1.5  All existing conductors as well as new conductors shall be megged to
ievel recommended by manufacturer to assure that the conductors and
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insulation are not damaged or deteriorated. The engineer shall be
fumnished a copy of the report. Any conductors which do not meet
standards shall be replaced.

PART 4 JUNCTION BOXES AND TERMINAL CABINETS
401 Al junctions and terminals cabinets used under this contract shall be constructed

of code gauge, galvanized steel and shall be as manufactured by B & C, Metal
Stamping Company, Columbia Manufacturing Company, Boss or approved equal.

END OF SECTION
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1.01
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KY 2436 Airport Road Waterline Extension
Technical Specifications

SECTION 16300

ELECTRICAL SERVICE

GENERAL

The conduit system and neutral conductors of the wiring system shall be
grounded in accordance with NEC. Grounding conductors of the electrical
system shall be as shown on the contract drawings and shall be extended in
conduit to the water service. Connection to the water pipe shall be made by
approved ground clamps. All unions, valves, meters, etc., in the water line shall
be bonded in accordance with the NEC, from the point of ground connection to
the point where the water pipe enters the ground. The grounding system shall be
installed in a workmanlike mariner and shall be inconspicuous. Continuity of the
ground shall be maintained throughout the building. Continuity of equipment and
raceway ground shall be insured by the use of double locknuts and insulated
grounding bushings bonded to enclosures in accordance with NEC Article
250-79 and Table 250-95 at service equipment at ail paneiboards, safety
switches, pull boxes, etc., and at the terminations of all conduit which (1) house
the supply conductors to the main bus or main breaker of a panelboard; (2)
house the conductors of any branch or feeder circuit protected at 60 amperes or
more. Convenience outlets shall be grounded by means of a bonding wire
attached to the outiet box in a manner approved NEC Article 250-114. Service
ground shall be run in non-metallic conduit. All equipment or device grounds at
panelboards, service or distribution equipment shall be connected to ground bars
in such equipment with set screw connectors.

PART 2 ELECTRIC SERVICE

2.01

2.02

SECONDARY ELECTRIC SERVICE

Furnish and install cable and conduit from weatherhead to a termination point in
the building service equipment. Conduit shall be rigid steel with Type THW
insulated copper conductors.

METERING
Install meter base as furnished by the Utility Company and extend 1- 1/4" conduit
from the current transformers cabinet to the meter base location. Current

transformer cabinet shall be furnished and installed as required by American
Electric Power Company.
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PART 3 SERVICE AND DISTRIBUTION EQUIPMENT

3.01

3.02

3.03

3.04

GENERAL

Furnish and install a complete system of service and distribution equipment as
shown on the contract drawings and described herein.

MAIN SERVICE DEVICES

This shall be a molded case circuit breaker, 200 ampere frame size with the
indicated trip rating. Unit shall be General Electric, Square "D", Westinghouse,
ITE or approved equal. Circuit breaker shall be complete with quick-make,
quick-break manual operator. Construction shall include interpole phase barriers,
contact position indicator and operating handle. Breaker shall be equipped with
dual magnetic, adjustable long-time delay short-time instantaneous trips.

BRANCH DEVICES

These shall be molded circuit breakers, Square D, Westinghouse, General
Electric, ITE or equal.

All devices shall be mounted in wall mounted panelboard construction.

PART 4 EXISTING MOTOR CONTROL CENTER

4.01

4.02

4.03

Existing motor control center (N4CC} is Furnas System 89. New combination
starters as scheduled on drawing shall be type FVNR with circuit breakers,
hand-off automatic switch, start-stop push buttons and red running light.

All starters requiring repair parts shall be repaired with original equipment parts.
In some instances wiring has been damaged. Replace wiring with original
equipment conductors and test for proper operation.

END OF SECTION 16300
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SECTION 16400

DISTRIBUTON SYSTEM

PART 1 CIRCUIT BREAKER PANELBOARDS

1.01

Furnish and install where indicated on the CONTRACT DRAWINGS, automatic
circuit breaker panetboards. The panelboards shall be of the dead front type and
shall be in accordance with the Underwriters Laboratories, Inc., *Standards for
Panelboards", and "Standards for Cabinets and Boxes", and shall be so labeled.
Cabinets shali be of sufficient size to provide a minimum gutter space of 4" on ali
sides. Boxes shall be made of code gauge galvanized steel. Fronts shall be of
sheet metal with door and directory card, combination lock and catch with two (2)
milled type keys. The directory cards shall be filled in (typewritten) showing circuit
numbers and description for both new and existing panelboards. The circuit
breakers shall be of the indicating type providing "ON", "OFF" and "TRIP"
positions of the indicating handle. All multi-pole breakers shall be so designed
that an overload on one pole automatically causes all poles to open. Single pole
breakers with handle ties will not be accepted. The circuit breakers shall be of
the quick-make, quick-break on manual as well as automatic type rated 10000
AIC sym. 208/120 and 240.120 panelboards shall be General Electric Type
NLAB, Square D Type NQOB, Cutler-Hammer or approved equal. Each panel
shall have a factory installed ground bus.

PART 2 SAFETY SWITCHES

2.01

2.02

2.03

In general, safety switches shall be quick-make, quick-break, fused or unfused as
required or specified, rated 240 or 600 volts as required and shall be Type A,
Heavy Duty, General Electric, Square D, Bulldog, Cutler-Hammer or approved
equal. Each switch shall have the capacity indicated. Exterior switches shall be
NEMA 4X, stainless steel.

Each motor shall be provided with a disconnecting means where required by the
NEC, even though not indicated on the CONTRACT DRAWINGS. A circuit
breaker in a panelboard will be accepted as a disconnect means if located within
sight of the motor. A quick-break, quick-make, general use tumbler or snap
switch shall be acceptable for capacity less than 30 amperes, provided the
ampere rating of the switch is at least double the rating of the controlled
equipment and provided the required running protection is supplied by other
means.

Safety switches for single phase motors not having thermal overload shall be as
manufactured by General Electric, Square D or approved equal, single or two
pole as required. Each switch shall be provided with a thermal heater of the
correct size for the motor on which installed. All shall be of one manufacture
insofar as possible.
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PART 3 WIRING DEVICES
3.01 SWITCHES
3.1.1 All switches shall be of the flush tumbler type. All wall switches shall be
rated at 20 ampere, 125 volts.
3.1.2 Switches shall be as follows, or approved equal:
GENERAL ELECTRIC HUBBELL BRYANT
20A Single Pole 5951 1221 4901
20A Three Way 5953 1223 4903
3.1.3 Provide key operated switches where indicated.
3.02 RECEPTACLES
3.21 Convenience outlets shall be 20 amp rated, Hubbell No. 5352, G.E. 5362,
or Bryant 5362 of the grounding type.
3.2.2 GFl weatherproof duplex outlets shall be No. GF 5352 with a Hubbell
WP26M (cast aluminum) or approved equal cover.
3.2.3 All wiring devices shall be of one manufacturer and shall be grey.
3.03 PLATES

All plates for concealed devices shall be stainless steel series 97000.

PART 4

4.01

4.02

FUSES

Fuses shall not be installed in safety switches or panelboards until equipment is
ready to be energized.

Fuses 600 amperes and less shall be current limiting with an interrupting capacity
of 200,000 amperes and time delay of 10 seconds at 500% rating. They shall be
Bussman Fusetron dual element fuses or approved equal.

END OF SECTION
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