to seal joints, seams and other areas where water entry must be stopped.

C. Elastic Sealant shall be ELASTOFILL as manufactured by Martin Mathys, S.A., nationally
distributed by ACT-Martco, Eimsford, New York. The waterproof sealant is discharged from
caulking tube. ELASTOFILL is a one-part, water-borne acrylic malleable paste which, after
complete cure, forms a highly elastic, rubber-like, 100% waterproof joint sealant, showing a
permanent elasticity, complete impermeability to water, a resistance to alkaline substances,
resistance to aging and long term weathering as well as resisting temperatures up to 230 degrees
F. without sagging. :

D. Top coat shall be PRT COATING as manufactured by Martin Mathys, S.A., nationally distributed
by ACT-Martco, Eimsford, New York. PRT COATING is a one part solvent acrylic finish coat,
non-saponifiable, that can be applied directly to new concrete or used as a top coat for DAKFILL

roof finishes.
E. Physical Properties and MSDS sheets are available from manufacturer.
2.04 COLORS

A. Color of each product for each application shall be selected by the OWNER and provided to the
CONTRACTOR prior to his placing order for product. The color selection shall be from standard
colors by the manufacturer. The product shall be delivered to the Contractor already color mixed
and properly identified. CONTRACTOR shall mix product thoroughly to insure uniform color

throughout.
PART 3 EXECUTION
3.01 INSTALLATION
A. Work for this project shall be carried out in accordance with all Local, State, Federal Laws and

Regulations with the most restrictive laws or regulations being followed. CONTRACTOR shall
comply with all ordinances regarding dust, debris and noise and shall be required to adhere to
same. Permits, inspections, and appropriate certificates as required by the work under this
contract shall be obtained by and paid for by the CONTRACTOR.

B. Coating and membrane system must be installed by an applicator familiar with the coating or
membrane system as well as under the guidance of the manufacturer. Inspections will be made
by the manufacturer's authorized technical consultant throughout the Project and final inspections
will be conducted by the regional or national technical consultants of the manufacturer with the
CONTRACTOR. CONTRACTOR shall coordinate with the manufacturer's technical inspector for
times and applications phase terminations so that inspections may occur without delaying the
next phase of the application. A final inspection will ascertain that the Coating or Membrane
System has been installed in accordance with the specifications for the project. No deviations will
be allowed from the manufacturer's specifications, unless these changes are submitted and
approved in advance by owner's agent in conjunction with the manufacturer's technical consultant
prior to the start of the project application.

C. CONTRACTOR shall familiarize himself with all aspects of the job prior to providing his bid
proposal for the project. He shall proceed with the work in an orderly and prompt manner upon
authorization. He shall commence with the work as required minimizing noise and other
disturbances to the normal operation of the office facility. He shall remove all debris immediately
from the area so that the wind does not carry the debris beyond the work area.
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PART 3
3.01

APPLICATION
METAL STANDING SEAM ROOF

A SURFACE PREPARATION

1.

pOoN

Pressure wash entire surface with 3000 psi at 180 degrees F. hot water and Dirt Killer DK
Spinner Tip or Turbo-tip at point blank range. As soon as surface is dry, coating work can
begin.

Hand scrape or wire brush any heavy rust areas, catching any hazardous particles.
Feather edge around the old coating to relieve the pressure of lift off.

Remove excess oil and grease (if any) with TSP or other detergents. As soon as surface is
dry, coating work can begin.

B. APPLICATION

1.
2.

o a A~ W

3.02

ELASTOFILL is applied over all fasteners and along panel joints and seams.

Six inch reinforcing mesh and NOXYDE at 13 mils wet is applied to all open joints, over
copings, roof plane connections where there is movement and at transition and along
edges as required to totally seal the roof, yet allow it to move.

NOXYDE (Color #1) diluted by 33% water is sprayed as a fog coat over the entire standing
seam metal roof and fascia surface at a 2 dry mill thickness for adhesion.

NOXYDE (Color #2) is sprayed with airless spray at 13 mills wet over entire standing seam
metal roof and fascia surface.

PEGACRYL (Final Color) is sprayed as the final coat with airless spray at 5 wet mils over
the entire standing seam metal roof and fascia surface.

Final PEGACRYL coat can be sprayed over first coat after overnight drying. If more than
two (2) days elapse between the first and second coats, light water wash is recommended
to remove and dirt and salt contamination of the first coat.

BUILT UP ROOF

C. PREPARATION

W

Remove all water damaged insulation and replace it in a proper manner to original roof
height. All surfaces shall be sound, clean and dry before proceeding with the application.
Chip off any alligatored surfaces to leave a smooth work surface. Remove all loose and
damaged paper. Seal up any cracks, holes and flashing areas to make them watertight.
Use star cut repair on any blisters.

Sweep up all dit AND DEBRIS in work area before pressure wash.

Verify that all roof drains, gutters and leaders are not clogged prior to hot water pressure
wash. Pressure wash the area to be repaired with 180 degrees F. hot water minimum
pressure of 1500 psi to eliminate any salts and bacteria and allow to dry thoroughly for at
least 24 hours before proceeding with the work.

In areas of ponding water in the work area, scrub vigorously using one (1) part chlorine and
three (3) parts water to kill embedded microorganisms in the work surface. TSP can be
added to this mix to remove oil, grease, dirt and other latents. These areas shall be re-
rinsed before application.

D. APPLICATION

1.

PARAPET WALLS: Starting at the fascia of the metal coping, use the flashing mesh and
DAKEFILL to bridge these joints, seal them up, yet allow them to move and flex in the future.
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DAKFILL membrane can be extended with roller or brush, over the inside area of the
parapet wall using flashing mesh and extended at least 12 inches onto roof deck.
ELASTOFILL should be applied into the cracks as filler material before mesh and DAKFILL
are applied.

2. REGLET FLASHING: Bridging mesh and DAKFILL is applied over the REGLET Flashing
on the wall, making a flexible "bridge" over this area.

3. COVE AREA OF ROOF: Using the 18-inch wide mesh, coating the cove area of the roof
shall be completed and cut in prior to starting the spray application of DAKFILL. Work area
shall extend at least 12 inches onto roof deck.

4. DRAIN and SCUPPER: Shall be flashed with reinforcing mesh and DAKFILL. The work
shall be cut in accordance with manufacturer's details. Drain shall be flashed into the throat
of the drain and up onto at least 12 inches of the roof deck.

5. MECHANICAL EQUIPMENT, PENETRATIONS, ETC.: DAKFILL with flashing mesh shall
be applied around all penetrations using scissors to cut scalloped legs into the mesh so it
will free-form itself around the penetration and reinforce the membrane in the joint area.
ELASTOFILL should be added to form a rubbery bumper right in the 90 degree angle of
this work. DAKFILL and mesh can be applied directly and immediately over the
ELASTOFILL. Work should extend at least 12 inches onto roof deck and over top of base.
All rusted areas should be coated with one coat of NOXYDE at 13 wet mils.

6. Once the flashing and specialty work is completed, the first coat of DAKFILL is applied.
Apply DAKFILL thru 48 inch mesh, using roller application onto deck surface. First coatis
applied so that all holes in mesh are filled up. Let dry overnight.

7.  Apply second coat of DAKFILL to obliterate mesh, and let dry 48 hours. This can be done
with roller or airless spray (21-26 tip) and left to cure overnight.

8.  Apply sealer coat of White PRT over entire flat surface at 3-4 wet mils thickness.

PART 4 WORKMANSHIP

A. The Contractor shall be responsible for the cleanliness of his coating operations and shall use
covers and masking tape to protect the new and existing material not intended to be coated
whenever such covering is necessary, or if requested by the Owner. Any coatings identified for
removal shall be carefully removed without damage to any finished coatings or surface. If
damage does occur, the entire surface, adjacent to and including the damaged area, shall be re-
coated without visible lapmarks and without additional cost to the Owner.

B. Coating found defective shall be removed and re-coated as required by the Owner. Before final
acceptance of the Work, damaged surfaces shall be cleaned and re-coated as directed by the
Owner.

C. CLEANUP: The buildings and other Work areas shall be kept free from accumulation of waste

material and rubbish caused by the work. At the completion of the coating work, all tools,
equipment, scaffolding, surplus materials, and all rubbish around the building(s) shall be removed
and the work area left broom clean unless otherwise specified.

END OF SECTION
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PART 1
1.01
A.
B.
C.
1.02
A.
1.03
A.
B.
1.04
A.
B.
C

SECTION 09920 SEWPERCOAT SURFACING SYSTEM

GENERAL

SCOPE OF WORK

The Contractor shall furnish all labor, materials, equipment and incidentals required to install
and test the SewperCoat surface system and appurtenances complete for the rehabilitation of
the lift stations listed in the Specifications and as shown on the Drawings.

The Contractor shall accurately field measure each individual lift station. The Contractor is
reminded that each existing sewer field measurement shall be the sole responsibility of the
Contractor.

The purpose of this Section is to obtain a dense and durable fiber reinforced concrete liner for
the repair of voids for the restoration of structural integrity, and to provide corrosion resistance
to concrete or any other masonry material.

RELATED WORK

Bypass pumping, surface cleaning, and removal and off-site disposal of rubble is the
responsibility of the General Contractor.

SUBMITTALS

Submit to the Engineer, shop drawings and schedules of all surface coating systems and
appurtenances required. Submit design data and specification data sheets listing all
parameters used in the surface coating system.

Submit to the Engineer, within 30 days of the effective date of the Agreement, the name of the
surface coating supplier, a list of materials to be furnished, and the qualifications (per 1.05 A)
of the application contractor..

REFERENCE STANDARDS

American Society for Testing and Materials (ASTM)

ASTM C882 Test Method for Bond Strength of Epoxy-Resin Systems Used with Concrete
ASTM D2247 Practice for Testing Water Resistance for Coatings in 100% Relative Humidity
For casted specimens:

ASTM 666 Test Method for Freeze Thaw - 600 Cycles (No Damage)

ASTM C596 Test Method for Shrinkage - 0% at 95% R.H.

ASTM C109 Test Method for Compressive Strength - 24 hr., 8,000 psi; 28 day, 9,000 psi.

ASTM C348 Test Method for Flexural Strength - 24 hr., 1,300 psi; 28 day, 1,400 psi.

- Where reference is made to one of the above standards, the revision in effect at the time of
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1.05

1.06

1.07

1.08

PART 2

bid opening shall apply.
QUALIFICATIONS

The Contractor performing the surface coating work shall be fully qualified, experienced a
minimum of seven years and equipped to complete this work expeditiously and in a
satisfactory manner. The Contractor shall submit the following information to the Engineer for
review and approval before any surface coating work is performed.

1. The number of years of experience in performing this type of specialized work must be
seven years minimum.
2. Name of the surface coating manufacturer and supplier for this work and previous

work listed below. The Contractor shall be an approved installer as certified and
licensed by the manufacturer and equipment supplier.

3. A list of clients that the Contractor has performed this type of work.
a. The list shall contain names and telephone numbers of persons who can be
called to verify previous satisfactory performance.
b. Installation dates and a description of the actual work performed.
c. The manufacturer shall provide an installation list of his product used for

similar sewer lift station rehabilitation projects. The list shall provide the same
information as required in paragraphs 3.a and 3.b above.

The Owner reserves the right to approve or disapprove the Contractor, based on the
submitted qualifications.

GUARANTEE

All surface coatings shall be guaranteed by the Contractor for a period of three years from the
date of acceptance. During this period, all defects discovered in the surface coating as
determined by the Owner's Engineer, shall be repaired or replaced in a satisfactory manner at
no cost to the Owner.

QUALITY ASSURANCE

All surface coating products shall be from a single manufacturer. The supplier shall be
responsible for the provisions of all test requirements specified in ASTM Standards as
applicable.

DELIVERY, STORAGE AND HANDLING

Care shall be taken in shipping, handling and placing to avoid damaging. Extra care will be
necessary during cold weather construction. Any product damaged in shipment shall be
replaced as directed by the Engineer.

Any product showing deterioration, or which has been exposed to any other adverse storage

condition that may have caused damage, even though no such damage can be seen, shall be
marked as rejected and removed at once from the work.

EQUIPMENT

The equipment shall be clean and free of any hydrated or unhydrated Portland Cement to
prevent acceleration of SewperCoat 2000 HS Regular.
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PART 3

3.01

D.

Shotcrete shall be thoroughly mixed in machine before being dispatched to hopper. At this
time, if specified, the addition of fibers (polypropylene, alkali resistant, nylon steel, etc.) should
be conducted as well as predampening of SewperCoat (.5% by weight).

Water must be clean and potable. Warmer water may be used to accelerate setting time
during "cold" temperatures. _

Each batch should be entirely discharged before recharging begins.

The mixer should be cleaned thoroughly to remove all adherent materials from the mixing
vanes and from the drum at regular intervals.

Mixer and predampened material that has stood 45 minutes during warm weather months
shall be discarded.

Gauged water (predampen + nozzle) shall not exceed 0.60 gallons (U.S.) per 50 Ibs. per bag
of SewperCoat.

EXECUTION

INSTALLATION

The Contractor shall clean each lift station and shall dispose of any resulting material.

1. Use a high power jet wash at a minimum of 4000-6000 psi water pressure with a 20

percent muriatic acid wash to remove all dust, laitance, biological growths, grease, oil,
paint, or other surface contaminants or coatings.

2. Coatings that cannot be removed shall be profiled via sand blasting to rough the
surface sufficient to obtain and insure adequate bonding.

3. The Contractor shall completely remove all coated, scaly or unsound masonry
material to achieve a good bonding surface.

4. In order to insure a good bond, the Contractor shall water blast the surface thoroughly

so that it is moistened with water prior to application of SewerCoat 2000 HS Regular.

The Contractor shall conduct a visual inspection of each lift station after it is cleaned. He shall
remove all loose mortar and rubble, and prepare each station to receive surface coating as
necessary by restoring walls and floors where required. All interior surfaces shall be prepared
for surface coating as recommended by the manufacturer.

1. All cracks and other voids must be repaired and filled with suitable non-shrinking
cements, sealants, or grouts. No latex materials will be allowed or resaturating grout
materials. :

2. All surfaces shall be clean and structurally sound prior to the application of the surface
coating.

3. No separate payment shall be made for any preparatory work required prior to
application of the surface coating. ,

The Contractor shall notify the Project Manager and Jim Marble, (941) 792-8811, ext. 5277 at
least 48 hours in advance, giving the date, start time and estimated completion time for the
work being conducted.

The Contractor shall provide bypass pumping of sewage flows (as required) where and when
the rehabilitation work is being performed.
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3.02

"Shooting" shall be from an angle as near perpendicular to the surface as practicable.

If flow of material at the nozzle is not uniform and slugs, sand spots, or wet sloughs result, the
nozzleman shall direct the nozzle away from the work until the faulty conditions are corrected.

Shotcreting shall be suspended if:

1. Air velocity separates the cement from the aggregate at the nozzle.
2. Temperature approaches freezing and the newly placed shotcrete cannot be
protected.

Shotcrete shall be applied in one or more layers to such total thickness as required to restore
the area as detailed over the original lines of the adjoining surface, unless otherwise
specified.

To prevent concrete "tearing”, a gunned finish is appropriate. However, once material has
been applied, it can immediately be trowelled or "wet" brushed.

In most instances, keeping doors closed should suffice for moist curing. However, the use of
a curing compound may be desirable.

Once material is applied, caution should be taken to minimize exposure of direct sunlight and
strong air movement. If this is the case, a curing compound (ASTM C309) should be applied
after installation in addition to keeping doors closed. This is used for minimizing rapid
evaporation of moisture.

Material shall be spray applied at a minimum of one-half inch thickness. This may be applied
in one application.

Rebound materials shall not be reused.
FIELD TESTING AND ACCEPTANCE

Field acceptance of coating shall be based on the Engineer's evaluation of the proper
surfacing of the lift station and the appropriate installation and curing test data along with
review of the inspections.

The coating shall provide a continuous surface with uniform thickness throughout the lift
stations.

If the thickness of the coating is not uniform or is less than specified, it shall be repaired or
replaced at no additional cost to the Owner.

1. The Engineer will measure the coating cured thickness from a specimen retrieved by
the Contractor. Retrieve the specimen by physically cutting through the surfacing (by
drilling or coring). There will be up to three thickness measurement locations in each
lift station. A suitable non-destructive type of thickness measurement may also be
used.

2. All the coating thickness measurement locations shall be repaired by the Contractor in
accordance with the manufacturer's recommendations. These repairs shall be
included in the three year guarantee.
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C. There shall be no cracks, voids, pinholes, uncured spots, dry spots, lifts, delaminations or
other type defects in the lift station.

D. If any defective coating is discovered after it has been installed, it shall be repaired or
replaced in a satisfactory manner within 72 hours and at no additional cost to the Owner. This
requirement shall apply for the entire three year guarantee period.

END OF SECTION
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PART 1
1.01

1.02

1.03

1.04

1.05

SECTION 09970 SURFACE PROTECTION SPRAY SYSTEM

GENERAL
SCOPE OF WORK

The Contractor shall furnish all labor, materials, equipment and incidentals required to install
and test the coating system complete and ready for operation for the structures listed in the
specifications and as shown on the Drawings.

The work includes coating of all surfaces as shown and specified on the Drawings. This
includes, but is not limited to stairs, walls, floors, concrete divider, concrete slabs, manholes
wet wells, and all other work obviously required to be coated unless otherwise specified
herein or on the Drawings. The omission of minor items in the Schedule of Work shall not
relieve the Contractor of his obligation to include such items where they come within the
general intent of the Specification as stated herein.

RELATED WORK

Bypass pumping is the responsibility of the General Contractor.

Concrete surface cleaning in each lift station is the responsibility of the General contractor.
Removal and offsite disposal of rubble is the responsibility of the General Contractor.

SUBMITTALS

Submit to the Engineer shop drawings and schedules of all surfacing systems and
appurtenances required. Submit design data and specification data sheets listing all
parameters used in the surfacing system design and thickness calculations based on
applicable provisions of ASTM.

Submit to the Engineer the name of the surfacing supplier, a list of materials to be furnished,
and the qualification (per 1.05 A) of the application contractor.

REFERENCE STANDARDS
American Society for Testing and Materials (ASTM)

ASTM D-638
ASTM D-790

Where reference is made to one of the above standards, the revision in effect at the time of
bid opening shall apply.

QUALIFICATIONS

The Contractor performing the surfacing work shall be fully qualified, experienced a minimum
of seven years and equipped to complete this work expeditiously and in a satisfactory
manner. The Contractor shall submit the following information to the Engineer for review and
approval before any surfacing work is performed.
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B.
1.06
1.07

A.

B.
1.08

A.

B.
PART 2
2.01

1. The number of years of experience in performing this type of specialized work must be
~seven years minimum.

2. Name of the surfacing manufacturer and supplier for this work and previous work
listed below. The Contractor shall be an approved installer as certified and licensed
by the surfacing manufacturer and equipment supplier.

3. A list of clients that the Contractor has performed this type of work.
a. The list shall contain names and telephone numbers of persons who can be
called to verify previous satisfactory performance.
b. Installation dates and a description of the actual work performed.
C. The surfacing manufacturer shall provide an installation list of his product used

for similar sewer rehabilitation projects. The list shall provide the same
information as required in paragraphs 3.a and 3.b above.

The Owner reserves the right to approve or disapprove the Contractor, based on the
submitted qualifications.

GUARANTEE

All surfacing shall be guaranteed by the Contractor for a period of five years from the date of
acceptance. During this period, all defects discovered in the surfacing, as determined by the
Owner's Engineer, shall be repaired or replaced in a satisfactory manner at no cost to the
Owner, this shall include, but is not limited to, all work and costs associated with the shut
down of any pump stations and all bypass operations needed for the proper repairs to be
made.

QUALITY ASSURANCE

All surfacing products shall be from a single manufacturer. The supplier shall be responsible
for the provisions of all test requirements specified in ASTM Standards D-638 and D-790 as
applicable.

The Contractor shall employ specialty workers who have proven ability to perform the Work

included herein. This will consist of a minimum of two years or two project experiences
installing this product. This is a requirement for each and every employee.

DELIVERY, STORAGE AND HANDLING

Care shall be taken in shipping, handling and placing to avoid damaging. Any material
damaged in shipment shall be replaced as directed by the Engineer.

Any material showing deterioration, or which has been exposed to any other adverse storage
condition that may have caused damage, even though no such damage can be seen, shall be
marked as rejected and removed at once from the work.

PRODUCTS

GENERAL
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2.02

PART 3
3.01

The material sprayed onto the surface shall be a urethane resin system formulated for the
application within a sanitary sewer environment. The urethane will exhibit suitable corrosion
resistance to corrosive gases and fluids found within domestic sanitary sewage. Unless
dictated by varying effluent, the spray system shall be a urethane and exhibit the cured
physical strengths specified herein.

When cured, the surface coating shall form a continuous, tight-fitting, hard, impermeable
surfacing data which is suitable for sewer system service and chemically resistant to any
chemicals or vapors normally found in domestic sewage.

The surface shall be an integral part of the structure being rehabilitated after being placed and
cured. The surface shall cover the complete interior of the existing structure. The surface
shall provide a continuous watertight seal or barrier.

1. The surface shall effectively seal the interior surfaces of the structure and prevent any
penetration or leakage of groundwater infiltration.

2. Provide water resistance data on surface based on ASTM Standards.

3. The surface shall be compatible with the thermal conditions of existing sewer lift
stations and manholes. Surface temperature will range from 30 to 80 degrees F.
Provide test data on thermal compatibility based on ASTM Standards.

MATERIALS |

Approved materials include Spraywall polyurethane by Sprayrog or Aquatapoxy A-6 or Raven

405 epoxy by Raven Lining Systems or Polyurethane Lining System by Protective Liner

Systems.

Polyurethane spray application shall comply with the following specifications:

The cured urethane system shall conform to the minimum physical standards, as
listed below. The long-term data is for a 50-year design life of the process.

Cured Urethane Standard Long-Term Data

Tensile Stress ASTM D-638 5,000 psi
Flexural Stress ASTM D-790 10,000 psi
Flexural Modulus ASTM D-790 550,000 psi

Epoxy spray application shall be 100% VOC free / 100% solids.

EXECUTION

SURFACE PREPARATION

The contractor shall clean each structure and shall dispose of any resulting material.

All contaminants including: oils, grease, incompatible existing coatings, waxes, form release,
curing compounds, efflorescence, sealers, salts, or other contaminants shall be removed.
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3.02

D.

All concrete or mortar that is not sound or has been damaged by chemical exposure shall be
removed to a sound concrete surface or replaced.

Surface preparation method(s) should be based upon the conditions of the substrate, service
environment and the requirements of the protective coating to be applied.

Surfaces to receive protective coating shall be cleaned and abraded to produce a sound
surface with adequate profile and porosity to provide a strong bond between the protective
coating and the substrate. Generally, this can be achieved with a high pressure water
cleaning using equipment capable of 5,000 psi at 4 gpm. Other methods such as abrasive
blasting, shotblasting, grinding, scarifying or acid etching may also be used. Detergent water
cleaning and hot water blasting may be necessary to remove oils, grease or other
hydrocarbon residues from the concrete. Whichever method(s) are used, they shall be
performed in a manner that provides a uniform, sound clean neutralized surface that is not
excessively damaged.

Infiltration shall be stopped by using a material which is compatible with and is suitable for
topcoating with the specified protective coating.

The area between the manhole and the manhole ring and any other area that might exhibit
movement or cracking due to expansion and contraction, shall be grouted with a flexible grout
or gel before surface coating spray application.

All surfaces should be inspected by the Inspector during and after preparation and before the
repair material is applied.

No separate payment shall be made for any preparatory work required prior to application of
the surface coating.

INSTALLATION

The Contractor shall notify the Project Manager at least 48 hours in advance, giving the date,
start time and estimated completion time for the work being conducted.

The Contractor shall provide bypass pumping of sewage flows (as required) where and when
the rehabilitation work is being performed. No flows will be permitted in the structure until the
spray coating has properly cured to the manufactures specifications.

The installation of the surface coating shall be in complete accordance with the applicable
provisions of ASTM and the manufacturer's specifications. A representative of the
manufacturer shall be present during the actual installation.

1. Prior to placing the surface coating, the manufacturer's representative must approve
the surface preparation work and installation conditions including temperatures.

2. All surfaces shall be sufficiently smooth and even, to ensure good flow handling
characteristics when complete.

3. All surfaces shall have the surface coating applied to the required thickness by spray
application.

Application procedures shall conform to the recommendations of the protective coating
manufacturer, including material handling, mixing, environmental controls during application,
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3.03

safety, and spray equipment.

The spray equipment shall be specifically designed to accurately ratio and apply the specified
protective coating materials and shall be regularly maintained and in proper working order.

The protective coating material must be spray applied by a Certified Applicator of the
protective coating manufacturer.

Polyurethane spray application shall be applied such that all surfaces shall be coated in
accordance with the manufactures recommended thickness but not be less than 125 mils.

Epoxy spray application shall be applied such that all surfaces shall be coated in accordance
with the following:

1. Specified surfaces shall be coated by spray application of a moisture tolerant, solvent-
free, 100% solids, epoxy protective coating as further described herein. Spray
application shall be to a minimum wet film thickness in accordance with the following

table:

Concrete, New/Smooth 80-100 mils for immersion, 60-80 mils
for atmospheric, splash and spill
exposure

Concrete, Rough 100-125+ mils

Masonry/Brick 125-150+ mils

Steel 16-80 mils for immersion, 16-40 mils

for atmospheric, splash and spill
exposure; also profile dependent

Fiberglass Systems 40-60 mils tack coat, 9 oz/yd2 fabric,
40-60 mils top coat. Varies with
circumstances

2. Airless spray application equipment approved by the coating manufacturer shall be
used to apply each coat of the protective coating. Air assisted spray application
equipment may be acceptable, especially for thinner coats (<10 mils), only if the air
source is filtered to completely remove all oil and water.

3. If necessary, subsequent topcoating or additional coats of the protective coating
should occur as soon as the basecoat becomes tack free, ideally within 12 hours but
no later than the recoat window for the specified products. Additional surface
preparation procedures will be required if this recoat window is exceeded.

FIELD TESTING AND ACCEPTANCE

Field acceptance of surface coatings shall be based on the Engineer's evaluation of the
proper surfacing of the structure and the appropriate installation and curing test data along
with review of the structure inspections.

The surface coatings shall provide a continuous monolithic surfacing with uniform thickness
throughout the structure interior. If the thickness of the coating surface is not uniform or is less
than specified, it shall be repaired or replaced at no additional cost to the Owner.

1. The Engineer will measure the surface cured thickness from a specimen retrieved by
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the Contractor. The Contractor shall retrieve the specimen by physically cutting
through the surfacing (by drilling or coring). There will be up to three thickness
measurement locations in each structure. A suitable non-destructive type of thickness
measurement may also be used.

2. All the surface coating thickness measurement locations shall be repaired by the
Contractor in accordance with the manufacturer's recommendations. These repairs
shall be included in the five year surface coating guarantee.

C. All pipe connections shall be open and clear.

D. There shall be no cracks, voids, pinholes, uncured spots, dry spots, lifts, delaminations or
other type defects.

E. If any defective surface coating is discovered after it has been installed, it shall be repaired or

replaced in a satisfactory manner within 72 hours and at no additional cost to the Owner. This
requirement shall apply for the entire five year guarantee period.

END OF SECTION
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SECTION 10520 FIRE EXTINGUISHERS

PART 1 GENERAL

1.01 SCOPE OF WORK

A Furnish all labor, materials, equipment and incidentals required and install fire extinguishers and
the requisite wall mounting brackets at the locations shown on the Contract Drawings.

PART 2 PRODUCTS

2.01 MATERIALS

A. Fire extinguishers shall be 10 pound capacity, dry chemical type, rated for A, B and C Class fires.
Extinguishers shall be red enamel painted steel cylinders with indicating gauge and shall be as
manufactured by Larsen's Manufacturing Company, Fyr-Fyter Company, or County Fire

Equipment Company.

B. Brackets for wall mounting, as manufactured by extinguisher manufacturer, shall be furnished for
all fire extinguishers.

PART 3 EXECUTION

3.01 INSTALLATION

A Fire extinguiéhers and brackets shall be wall mounted.

B. Mount brackets 4 feet 6 inches above finish floor with expansion bolts or toggle bolts into

concrete blocks.

END OF SECTION
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PART 1
1.01
A.

1.02
A.

1.03

1.04

1.056

E.

SECTION 11210 VERTICAL TURBINE PUMPS
GENERAL
SCOPE OF WORK

Furnish and factory test two (2) vertical turbine pumps of the sizes and capacities hereinafter
specified.

MANUFACTURERS' QUALIFICATIONS

The pumps shall be the products of manufacturers who have a minimum provable history of ten
(10) years in the manufacturing and servicing of pumps of the type, size, and capacity hereinafter
specified.

APPLICATION

The pumps will be used to pump a liquid consisting of wastewater effluent having a specific
gravity of 1.0. The pumped liquid will be at ambient temperature (nominally, 76°F).

The pumps will be used in a variable speed pumping system application.
OPERATING CONDITIONS

The pumps shall be able to operate under the following environmental conditions without
modification or derating:

Temperature:0 to 40°C.

Altitude:Up to 3,300' above sea level.
Humidity:0 to 95%, non-condensing.
Location:Wastewater Treatment Facility.

hroonp~

PUMP TESTING

Prior to shipment, the pumps shall be subjected to certified factory tests, both hydrostatic and
vibrational, in accordance with the standards of the Hydraulic Institute.

The Owner may, at his option, have an authorized representative(s) witness the factory pump
tests. The manufacturer/supplier shall include in his price an amount sufficient to reimburse the
Owner for all reasonable out-of-pocket expenses incurred by the Owner's representative(s) to
witness the factory tests. If multiple visits are necessary, the Owner shall deduct the additional
expenses incurred from the payments due the manufacturer/supplier.

The Owner shall be notified of the factory testing at least ten (10) working days prior to the tests
being conducted. Such notification shall include the date, time, and location of the tests.
Additionally, the notification of testing shall include both a list of the testing procedures to be
followed and a list of the test equipment to be used.

All meters, gauges, and other test equipment used must be calibrated within thirty (30) days prior
to the testing and certified copies of the calibration data shall be furnished to the Owner.

After the factory testing is completed, the Owner may, at his option, seal any and all devices used
in the testing and ship said device(s) to an independent testing laboratory for calibration check
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tests. The cost of such testing shall be borne by the manufacturer.

F. Each pump shall be tested through a range of flows and head/capacity/brake
horsepower/efficiency curves plotted. During each test, the pump shall be run at each head
condition for a period of time sufficient to accurately determine discharge, head, power input, and
efficiency. During the tests, the overall pump efficiency shall be determined at the "design point".

1.06 SUBMITTALS

A. The pump manufacturers shall furnish the Owner with five (5) sets of pump documents for review
and approval. If any manufacturer requires more than two (2) sets be returned for his own use,
then he should increase the number of submittal sets accordingly.

B. The pump submittal documents shall include, but not necessarily be limited to, the following:

1.  Certified shop and installation drawings which show all important details of construction,
including dimensions, weights, and anchor bolt locations and size.

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

3.  Dataonthe characteristics and performance of each pump. Data shall include guaranteed
performance curves based on actual factory testing of a similar pump(s). Curves shall
clearly show compliance with the specified requirements for head, capacity, efficiency, etc.
Curves shall be submitted on 82 x 11" sheets plotted to as large a scale as is practical.

4. A complete bill of materials listing all parts, assemblies, subassemblies, bearing, gaskets,
etc.

5.  Alistof recommended spare parts to be supplied by the pump manufacturer. If not already
included on his recommended spare parts list, the manufacturer shall also supply the
following:

a. Two (2) stuffing box bushings.
b.  Three (3) sets of packing.
c.  Three (3) sets of gaskets.
d. Two (2) sets of bowl bearings.

1.07 SPARE PARTS
A. The pump manufacturers shall furnish the spare parts as set forth in Item 1.06.B.5 above.
B. The spare parts shall be furnished in containers which are clearly identified with indelible .

markings as to contents. Each container shall be packaged with its contents protected for
prolonged storage.

1.08 WARRANTY

A. Each manufacturer shall warrant that his respective pump is free from defects in all materials and
workmanship for a period of two (2) years from date of final acceptance, or for the duration of the
manufacturer's standard warranty, whichever period is longer.

B. During the warranty period, any and all covered defects shall be corrected by the respective
pump manufacturer solely at his own expense with no cost to the Owner.

PART 2 PRODUCTS
2.01 VERTICAL TURBINE PUMPS
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A GENERAL

1.

The pumps shall be their respective manufacturer's standard model designed and
constructed using the best industry practices and methods with a proven ability to operate
satisfactorily under conditions similar to those specified.

The pumps shall be designed and built for 24-hour a day continuous service atany and all
points within the specified operating range without any overheating, cavitation, excessive
vibration, or strain. :

The pumps shall be suitable for variable speed pumping applications.

All necessary foundation bolts, plates, nuts, and washers shall be fabricated from 316
stainless steel and shall be furnished by the pump manufacturer.

Each pump shall be furnished with a permanently attached stainless steel nameplate
stamped with the manufacturer's name, the rated capacity, head, speed, and other
pertinent data.

All rotating parts shall be dynamically balanced both mechanically and hydraulically so as
to operate throughout the design range without excessive thrust, vibration, or noise. All
exposed or readily accessible rotating parts shall be covered by guards or screens to
prevent injury to personnel.

PUMP CONSTRUCTION

Capacity: The pump shall have maximum pumping GPM & TDH capacity as noted on
the plans.

Fluid: The pump shall be used to pump a wastewater effluent liquid having a specific
gravity of 1.0 at a nominal ambient temperature of 76°F.

Drive Motor: The pump shall be coupled to and driven by a vertical hollow shaft squirrel
cage induction motor. The screw (threaded) type coupler shall be furnished by the motor
manufacturer.

Discharge Head: The pump discharge head shall be as shown on the plans, shall be of
fabricated steel construction, shall have a flat faced flanged discharge connection, shall
incorporate a suitable pump support baseplate, shall be furnished with an integral
fabricated steel mounting ring, and shall be fitted with a bleed-off type stuffing box having
a bronze bearing, a bronze cage ring, a split brass packing gland, and not less than four
(4) rings of teflon filament or the manufacturer's standard packing; specifically, graphited
yarn packing will not be acceptable under this Specification.

Pump Column: The pump column shall have a diameter and length as shown on the
plans, shall be flanged on both ends, shall be fabricated from Schedule 40 steel, and
fitted with cast iron bearing retainers as required to maintain proper alignment of the line
shaft. ‘

Shafts: The head shaft, line shaft, and bowl shaft shall have a minimum diameter as
shown on theplans, shall be fabricated from 416 stainless steel, and shall be fitted with
bronze bearings as required. The line shaft shall be joined to the head shaft and the bowl
shaft with 416 stainless steel screw (threaded) type couplings.

Bowis:

a.  The pump bowils shall be constructed of Class 30 castiron and shall be fitted with
bronze bearings. The bowls shall be equipped with wear rings fabricated from a
nickel-aluminum bronze alloy.

b.  The pump impellers shall be the enclosed type, shall be of bronze construction,
shall be attached to the shaft with steel taper lock fittings, and shall be
hydraulically balanced to minimize drive motor thrust loading. Impeller diameter
(min./max.) shall be as shown on the plans.

c.  The suction case shall be of the bell type, shall be fabricated from castiron, shall
be fitted with a bronze bearing, shall have a brass or bronze sand collar, shall
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terminate in a steel pipe plug, and shall be covered with a galvanized steel
strainer.

8. Pump Coating: Except for the interior of the bowls which are to be Heresite lined, all
portions of the pump column and the pump discharge head not exposed to view shall be
coated both internally and externally with a modified epoxy, 6-8 mils dry thickness, or with
the pump manufacturer's standard coating(s). The coating(s) shall be compatible with
the intended pump service. Surface preparation shall be in accordance with the coating
manufacturer's recommendations.

9. Discharge Gauge

a. The pump manufacturer shall furnish a discharge gauge for mounting on the
centerline of the pump discharge.

b.  The gauge shall accurately measure the pump discharge pressure.

c.  The gauge shall be weatherproof, shall be calibrated, shall have a minimum 3-
inch dial face, shall have an adjustable dial for field setting and calibration, and
shall be the manufacturer's choice and/or standard gauge.

10. Fasteners: All pump and column fasteners and accessories shall be 316 stainless steel.

11. Manufacturer: In order to assure system compatibility and interchangeability with existing
pumps, the pump shall be a duplicate of existing pump, NO SUBSTITUTIONS!!

PART 3 EXECUTION

3.01 FACTORY TESTING

A. Prior to shipment, each pump manufacturer shall perform certified factory tests on his respective
pump in accordance with the requirements of Item 1.05 above.

B. During the testing, the major pump parameters shall be recorded and the certified test results
shall be forwarded to the Owner for review and approval prior to shipment of the pumps.

3.02 PUMP HANDLING

A. After the pumps have been tested, all entrapped water shall be drained and proper care shall be
taken to prevent the entrance of water during handling, packaging, and shipping.

B. Finished iron or steel pump surfaces which are not painted shall be properly coated/protected to
prevent rust and/or corrosion.

C. Finished surfaces of all exposed pump openings shall be protected by strongly built wooden
blanks securely bolted thereto.

D. Factory assembled parts and components shall not be dismantled for shipment unless such
dismantling is expressly approved, in writing, by the Owner.

3.03 SHIPPING

A. The pumps shall each be so packaged for shipment that they are maximally protected from both
physical and environmental damage.

B. The pumps shall each be transported to the Owner's job site utilizing the respective
manufacturer's customary method of shipment.

3.04 INSTALLATION
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A. The pumps shall be installed by the Owner's personnel in accordance with the recommendations
and procedures set forth in the installation manuals furnished by each pump's respective

manufacturer.

B. An authorized factory trained representative(s) of each pump's respective manufacturer shall be
available to assist the Owner's personnel on an "as needed" basis.

3.05 WARRANTY

A. Each pump manufacturer shall furnish to the Owner a written warranty which complies with the

requirements of item 1.08 above.

END OF SECTION
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SECTION 11225  STATIC MIXERS

PART 1 GENERAL
1.01 SCOPE OF WORK
A. Design, fabricate, and furnish, ready for installation by Owner's personnel, static mixing devices

1.02

1.03

1.04
A.

of the type, size, and capacity hereinafter specified and/or shown/described on the Contract
Drawings.

The mixing devices shall be furnished complete with all mounting hardware, auxiliary equipment,
ancillary devices, installation instructions, and factory authorized supervisory personnel to allow
Owner's personnel to satisfactorily complete the installation within the time constraints hereinafter
specified. Any specialized tools, devices, or equipment required to install the mixing devices shall
be furnished as a part hereof.

LOCATION

The mixing devices shall be installed in, and supported from the walls of the blending chamber at
the Manatee County Water Treatment Plant.

DESIGN CONSTRAINTS
Time

1. Since there is a maximum time frame of ten (10) hours during which the blending chamber can
be taken out of service, and since some time must be allowed for unforeseen
contingencies, the design of the mixing devices shall be such that they can be installed by
the Owner's personnel under the supervision of the Manufacturer's authorized
representative in one (1) continuous eight (8) hour period. Multiple periods of shutdown for
mixing device installation will not be acceptable under these Specifications.

Size

1. The design of the mixing devices shall be such that all individual pieces or components,
including the largest, must fit through a rectangular opening, measuring 29-inches by 90-
inches.

2. The mixing devices shall be designed to fit into a channel of the blending chamber. The
channel dimensions are 132-inches in width by 125-inches in height by 102-inches in
length.

Material

~

1. Because of the corrosive nature of the chemicals being added to the water, the mixing devices,
the device fasteners and mounting hardware, and ancillary devices shall be fabricated from
316L stainless steel.

ANCILLARY DEVICES
Sparger

1. As part of the mixer installation, the Manufacturer shall design, fabricate, and furnish a
sparger for adding chlorine to the water upstream of the mixers.
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2. The sparger shall be fabricated from 4-inch diameter, Scheduled 40, 316L stainless steel

pipe.
105  FLOWRANGE
A. The mixing devices shall be designed to provide complete mixing of the chlorine between the flow
range of 30 - 96 MGD.
1.06 MIXING EFFICIENCY
A. The effectiveness of miXing shall be measured as follows:

1. A minimum of six (6) blend chamber effluent samples designated field series) shall be
collected over a one (1) hour period. The number of one (1) hour sampling periods during
the twenty-four (24) hour acceptance test shall be determined by the Owner.

2.  Each sample shall be split and the split samples designated laboratory duplicates.

3. All samples shall be analyzed for total phosphate, uncombined ammonia, and total
combined chlorine. ‘

4.  The mixing shall be considered effective if the standard deviation of the field series for each
parameter is comparable to the mean standard deviation of the standard deviations
calculated for the laboratory duplicate samples.

1.07 FACTORY REPRESENTATIVE

A. An authorized factory representative of the Manufacturer of the mixing devices shall be on site
during installation to supervise the Owner's personnel in the proper installation of the mixing
devices and the sparger.

B. After the mixing devices and the sparger are properly installed, the factory representative shall instruct
the Owner's personnel in the proper care, adjustment, and disassembly of the devices.

1.08 SUBMITTALS

A. The requirements of Section 01340 shall be met - i.e., the Manufacturer shall submit to the Owner
for review and approval shop drawings, working drawings, and product data including all
dimensions, details of fabrication, and materials used. All dimensions shall be based on field
measurements made by the Manufacturer.

B. The submittals shall include installation drawings which show all pertinent assembly details as
well as certified calculations showing that the mixing devices meet the flow range and mixing
accuracy as required by Items 1.05 and 1.06 above, respectively.

1.09 FACTORY TESTING

A. After fabrication and prior to packaging and shipping, the mixers and the sparger shall be factory
tested to ensure that they perform to the design specifications.

B. Four (4) copies of the certified factory test results shall be shipped with the static mixers and the
sparger.

1.10 SHIPPING AND HANDLING

A. The Manufacturer shall so package the units for shipping that they are maximally protected from
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both physical and environmental damage.

B. The Manufacturer shall ship the units to the Water Treatment Plant using his normal means of

transportation.

C. The Owner shall store the units according to the Manufacturer's recommendations until the units
are needed for assembly/installation.

1.1 GUARANTEES AND WARRANTIES

A. The Manufacturer shall guarantee and/or warrant, in writing, the mixing devices and the sparger

against defects in materials, fabrication and workmanship as provided for in Section 01740 of
these Specifications or for three (3) years from the date of final acceptance, whichever period is

longer.
PART 2 PRODUCTS
2.01 TYPE
A. The mixing devices shall be the static mixer type - i.e., they shall be rigidly mounted, shall contain

no moving parts, and shall require no outside power source other than water flow to accomplish
the required mixing action.

B. The static mixers shall be a non-clogging design and shall be such that no surface edge or pinch-
point shall be perpendicular to the direction of flow.

2.02 CONSTRUCTION

A. The static mixing system shall consist of a series of identical individual mixers combined with a

chlorine sparger installed upstream of the first mixer. The Manufacturer shall be responsible for
determining the minimum number of mixers required to achieve the required degree of mixing.

B. Each mixer shall be a multi-blade design utilizing geometrically offset tapering blades to achieve
the required degree of mixing. The Manufacturer shall be responsible for determining both the
number of blades required and the actual blade geometry.

C. The mixers and the sparger shall be fabricated from the materials specified in ltems 1.03.C and
1.04.B above, respectively. A

2.03 MANUFACTURER

A. The static mixers shall be the Type SMF as manufactured by the Koch Engineering Company of
Fairfield, NJ, or approved equal product.

PART 3 EXECUTION
3.01 INSTALLATION
A. The static mixers and the sparger shall be installed in the locations shown on the Contract

Drawings. The installations shall be in strict accordance with the written instructions supplied by
the Manufacturer.

3.02 LABOR AND SUPERVISION
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A. The installations shall be performed by the Owner's personnel under the supervision of the
Manufacturer's authorized representative.

3.03 ALIGNMENT

A. All vertical surfaces and lines shall be installed plumb.

B. Aﬁ horizontal surfaces and lines shall be installed level.

3.04 CLEAN UP

A After the mixing system has been installed and prior to filling the blending chamber, the work area
shall be thoroughly cleaned and all foreign items (scrap, slag, etc.) removed by the Owner's
personnel.

3.05 ACCEPTANCE TESTING

A. After the clean-up has been accomplished, the Manufacturer's authorized representative shall

inspect both the static mixer and the sparger for proper installation. Additonally, to the extent
possible, he shall check the sparger for proper operation.

B. After both a satisfactory inspection and satisfactory sparger operation have been obtained, the
blending chamber shall be refilled and a fully operational twenty-four (24) hour acceptance test
shall be performed as specified above in Item 1.06, Mixing Efficiency.

3.06 GUARANTEES AND WARRANTIES

A. The manufacturer shall guarantee and/or warrant, in writing, the static mixing system as required
by Item 1.11 above and Section 01740 of these Specifications.

END OF SECTION

P:\Annual Bid (Utilities)\specs\spec as of 08.27.08.doc 350/438



PART 1

1.01

F.

SECTION 13350 LIFT STATION REHABILITATION
GENERAL

The Contractor shall furnish all labor, materials, equipment and incidentals required to remove
/ replace and install the internal equipment for a complete automatic, underground lift station
and adjacent concrete valve and meter vault. The principal items of equipment shall include
two submersible motor-driven sewage pumps (supplied and installed by Manatee County),
valves, internal piping, pressure gauge, and meters (if required). All materials shall be new,
without defects and of the best quality. All materials furnished and all work done shall be in
strict accordance with all local requirements and codes.

EQUIPMENT

Valve / Meter Vault: Precast concrete vault(s) shall be constructed as shown on the
drawings and in accordance with section 03410. The vault(s) shall have a two (2) inch PVC
drain with a P-trap return to the wetwell. The valve vault shall be adequate size to allow a
minimum 12" clearance between all flange fittings and any concrete surfaces.

Entrance Hatches:  The lift station wetwell and vault(s) shall be equipped with an aluminum
access cover sized as shown on the drawings. The wetwell access cover and valve pit
access cover shall be constructed of aluminum with a minium load rating of 300 Ibs./sq. ft.
and equipped with stainless steel hinges, hasp, and a device to lock the doors in an open
position when the lid is raised (Bilco or approved equal).

Sewage Pumps and Electrical (By MC)
Piping and Fittings

Lift Station wetwell shall be as called out on the plans; types allowable are listed below. All
flanged fittings in the wetwell and vault shall be connected using stainless steel hardware
(nuts, bolts and washers). All mechanical joint fittings shall use grip rings restraint systems
with Corten bolts.

1. PVC: C900, class 200, DR-14 or Schedule 80 with push-joint 90’s.
2. HDPE: DR11 with shop fused butt joints and flanges.
3. Stainless Steel, either welded or grooved joint, per the plans.

Pump Hardware

1. Lifting chains shall be 3/8" stainless steel type 316 attached to the pump lifting bail
using stainless steel shackles. All pump mounting systems shall be of the front
loading slide rail type BPIU, from Barney’s Pump). All rails and mounting hardware
shall be stainless steel.

2. A stainless steel hanger shall be installed in each wetwell for supporting floatball and
pump cables. The hanger shall be constructed of 1/4" x 2" type 316 stainless steel flat
stock with individual hooks for each floatball and pump cable constructed of 1/4" type
316 stainless steel rod stock. All fasteners, brackets, and other hardware installed in
the wetwell and valve vault shall be type 316 stainless steel.

3. Pump base plate for HDPE piping installations shall be as detailed in the Manatee
County Utility Standards, latest edition, or as shown on the plans.

Painting :

P:\Annual Bid (Utilities)\specs\spec as of 08.27.08.doc 351/438



2.01

3.01

4.01

5.01

All paint and other coatings shall be applied in accordance with the project manufacturer’s
specifications for the surfaces being coated. The exterior of the valve pit and wetwell top
below grade shall be coated with at least two (2) coats of a coal tar epoxy coating containing
78% volume of solids. The minimum thickness of each coat when dry shall be 8 mils. The
interior surfaces of the valve vault shall be coated with two coats of Tnemec Series 69 Hi-
Build epoxy coating or equal. The exterior surfaces of the valve vault and wetwell top
exposed above grade shall be coated with at least two (2) coats of H & C Silicone acrylic
concrete stain, Patio Green, Manufactured by FLR Paints, Inc. The interior and exterior or all
ductile iron fittings and valves shall be per sections 02615 or 02640 of these specifications.

ELECTRICAL
Service and Metering (by MC): Electric service and meter are existing.

Conductors: Manatee County will pull new pump power cords, contractor to pull all other
conductors. MC will connect leads and conductors at the control panel unless noted
otherwise.

Conduit (by MC) or as shown on the plans.
Control Panel (by MC) or as shown on the plans

Gate Valves: All gate valves shall be resilient seated non rising stem. All valves inside the
valve vault shall be equipped with handwheel.

Link Seals: All piping penetrations of the wetwell and valve vault shall be through a grouted-in
PVC sleeve that is bonded to the liner, sealed to the pipe using Link Seal Model S seals or
approved equal. Install with bolts facing the outside of the wet well.

PERMITS

The Contractor shall be responsible for and shall pay for any permits and/or inspections
required.

SHOP DRAWINGS AND INSPECTIONS

Shop drawings shall be submitted for approval in accordance with these Specifications prior
to construction. When calling for inspection, the contractor should have these approved
drawings available for review by the inspectors prior to acceptance by MC for maintenance.
All inspections shall be arranged by contacting the Project Manager.

LANDSCAPING

The Contractor shall grade and fill the construction area to its original lines and grades and
sod all disturbed or damaged grassed areas. Manatee County Public Works Dept. shall
restore the landscaping and shrubs around the lift station.

END OF SECTION
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PART 1
1.10

1.02

1.03

PART 2
2.01

2.02

SECTION 14600 HOISTS AND CRANES
GENERAL
SCOPE OF WORK

Furnish all labor, materials, equipment, electrical, painting, and all incidentals necessary to
construct the underhung motorized crane bridge and hoist system complete and operational.

QUALIFICATIONS

Hoist and crane bridge shall be of approved standard design where possible and shall be
adequate to maintain the supported load in proper position under all operating conditions.

SUBMITTALS

Submit to the Engineer for approval, as provided in the Contract Documents, shop drawings
of all items to be furnished under this Section.

Submit to the Engineer, for approval, samples of all materials specified herein.
PRODUCTS
GENERAL

Hoist described herein shall be not less than 2-1/2 and not more than 3 ton capacity, dual
speed with geared trolley and a minimum lifting distance of 25 feet.

The hoist shall meet the requirements of ANSI B30.16 “Overhead Hoists”.

The hoist shall be a heavy duty hoist meeting H4 Service classification as defined in
ANSI/ASME HST-1M “Performance Standard for Electric Chain Hoists”. Two speed models
shall be rated H4 heavy duty for fast speed and H3 standard duty for slow speed. Maximum
lifting speeds shall be 17/6 FPM.

The underhung motorized crane bridge and electric hoist shall be as manufactured by Lift
Tech International, Inc., Harrington Hoists, Inc., Budgit, or equal. Any reference to a specific
catalog number of a specific manufacturer is for the purpose of establishing a type and quality
of product and shall not be considered as proprietary. Any item comparable in type, style,
quality, design and performance will be considered for approval.

HOISTS

FRAME - shall be of lightweight heat treated aluminum and precision machined for accurate
gear and bearing alignment.

BEARINGS - shall be high quality anti-friction type of either needle or ball design and used
throughout the hoist.

BRAKES - Hoist shall have two (2) types of brakes: One DC electrical motor brake spring set
electrically released and one self-adjusting Weston type mechanical load brake located in the
gear case. Either brake shall have the capability of holding rated load in event of failure of
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2.03

either brake system.

OVERLOAD DEVICE - shall be provided to prevent lifting excessive overloads. This load
limiting (clutch) device shall be preset at factory to disengage the hoist motor from the gearing
in event of excessive overload condition. Overload device is to be located between the motor
and load brake, so that the load brake will hold the load in event of overload device failure.

MOTORS - shall be of high starting torque type designed specifically for hoist service with
permanently lubricated ball bearings, rated for the service required. The motor enclosure is to
be totally enclosed non-ventilated TENV. Motor is to have automatic reset temperature
actuated switch (TAS) in motor windings to provide motor running over current protection.
Lifting motor shall be 460 volt, 3-phase, 60 Hz.

GEARING - shall be a combination of helical and spur, precision cut and heat treated to
ensure quiet, efficient operation. Gears shall be totally enclosed and run in a bath of oil to
provide maximum lubrication and avoid environmental contamination.

LOAD CHAIN - Link load chain shall be accurately formed closely calibrated pocket wheel
chain of high strength low alloy steel, case hardened for long wear heavy duty service. Load
chain shall be zinc plated. '

LIMIT SWITCHES - automatic upper and lower limit switches shall prevent raising or lowering
the load beyond a preset upper or lower limit will be furnished. The upper limit switch shall be
block operated.

SUSPENSION AND LOAD HOOKS - shall be of high strength forged steel and be capable of
full 360 degree rotation. Load hook shall have bearing supported rotation. Each hook shall
have spring loaded hook latches to prevent accidental slippage from mounting or lift points.

CONTROLS - shall be centralized electrical system, easily accessible in one compartment.
Control circuit voltage to the pushbutton station shall not exceed 120 volts.

PUSHBUTTON STATION - shall be of molded contour grip type and supported from hoist by
strain relief cable to avoid damage from pull on control wires. Dependent on accessories,
pushbutton station furnished will accommodate all motions. The enclosure is to be NEMA 4X
watertight.

TROLLEY - The wheels shall be steel with contour treads and shall operate on either flat or
tapered beam flanges. Movement of hand geared trolley shall be accomplished by pulling on
an endless hand chain. Trolley wheel gears and pinions shall have machine cut gear teeth.
Spacer washers shall be provided for trolley adjustment to various sizes.

UNDERHUNG MOTORIZED CRANE BRIDGE

MOTOR - Shall be a 460 volt, 3-phase, single speed, 1/3 H.P.(minimum) squirrel cage motor.
It shall be C-face mounted to the reducer. Maximum bridge speed shall be 55 FPM.

END TRUCKS - Shall be rigid steel welded, reinforced at the wheel axles and girder
connection. The wheels shall be solid forged steel and rotate on two sealed lifetime-
lubricated ball bearings. The single flange wheels shall have compound tread for operation
on American standard taper tread or flat flange beams. The spur reduction at the truck shall
be a steel pinion meshing with the integral gear teeth on the driver wheels. Maximum wheel
load to be determined in accordance with CMAA Specification No. 74.
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PART 3
3.01

CROSS SHAFT SUPPORT (IF RECOMMENDED BY MANUFACTURER) - Shall have
antifriction lifetime-lubricated bearings.

GEAR REDUCER - Shall be right-angle, shaft mounted and include all hardware for mounting
at either end of the bridge.

CONTROL PANEL - Shall be 460 volt, 3-phase, 60 Hz. It shall include mainline contactor,
115 volt control circuit transformer with fused secondary terminal strip, bridge fusing and
reversing contactor, in a NEMA 1 enclosure, and all brackets, hardware, etc. required for
attachment to end truck. A fused disconnect switch with positive power disconnect and crane
fusing shall be mounted near the crane control enclosure.

ELECTRIFICATION - Electrical power supply, materials, accessories, etc. to the crane and
hoist shall be as recommended by the manufacturer.

EXECUTION
INSTALLATION

Hoist and underhung motorized crane bridge shall be installed as per manufacturer's
recommendations.

Contractor shall be acquainted with product and recognized by manufacturer as qualified to
install the product.

Contractor shall adequately store material prior to installation in a weatherproof area.

The manufacturer of the crane and hoist shall make a representative available for a day of
conducting on-site instructions to County personnel on the operation and maintenance of the
overhead crane system. This service shall be included in the lump sum bid price. No
additional expense shall be made to the County.

Contractor shall prepare, prime and paint the entire system per section 09900.

END OF SECTION
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SECTION 15094 PIPE HANGERS AND SUPPORTS
GENERAL |
SCOPE OF WORK

Furnish all labor, materials, equipment and incidentals and install pipe hangers, supports,
concrete inserts and anchor bolts including all metallic hanging and supporting devices for
supporting exposed piping.

QUALIFICATIONS

Hangers and supports shall be of approved standard design where possible and shall be
adequate to maintain the supported load in proper position under all operating conditions.
The minimum working factor of safety for pipe supports shall be five (5) times the ultimate
tensile strength of the material.

Note: Lift Stations have their own pipe support hanger and support design and detail, shown
in the Utility Standards if not shown on the plans.

All pipe and appurtenances connected to equipment shall be supported in such a manner as
to prevent any strain being imposed on the equipment. When manufacturers have indicated
requirements that piping loads shall not be transmitted to their equipment, the Contractor shall
submit a certification stating that such requirements have been complied with.

SUBMITTALS

Submit to the Engineer for approval, as provided in the Contract Documents, shop drawings
of all items to be furnished under this Section.

Submit to the Engineer, for approval, samples of all materials specified herein.

All pipe hangers, supports, hanger rods, clamps, concrete inserts and wall brackets, etc.,
whether specified or not, shall be submitted (together with load calculations) to the Engineer
for approval, if requested.

PRODUCTS
GENERAL

All pipe and tubing shall be supported as required to prevent significant stresses in the pipe or
tubing material, valves, and fittings and to support and secure the pipe in the intended
position and alignment. All supports shall be designed to adequately secure the pipe against
excessive dislocation due to thermal expansion and contraction, internal flow forces, and all
probable external forces such as equipment, pipe, and personnel contact. All pipe supports
shall be approved prior to installation.

All materials used in manufacturing hangers and supports shall be capable of meeting the
respective ASTM Standard Specifications with regard to tests and physical and chemical
properties, and be in accordance with MSS SP-58.

Hangers and supports shall be spaced in accordance with ANS| B31.1.0 except that the
maximum unsupported span shall not exceed 10 feet unless otherwise specified herein.
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2.02

Unless otherwise specified herein, pipe hangers and supports shall be as manufactured by
Grinnell Co., Inc., Carpenter and Patterson, Inc., or equal. Any reference to a specific figure
number of a specific manufacturer is for the purpose of establishing a type and quality of
product and shall not be considered as proprietary. Any item comparable in type, style,
quality, design and performance will be considered for approval.

PIPE HANGERS AND SUPPORTS FOR METAL PIPE

Suspended single pipes shall be supported by hangers suspended by steel rods from
galvanized concrete inserts, beam clamps, or ceiling mounting bolts.

The following sizes are minimum requirements and are subject to the Engineer's approval:

1.

Hanger rods shall be rblled steel machine threaded with load ratings conforming to
ASTM Specifications and the strength of the rod shall be based on root diameter.
Hanger rods shall have the following minimum diameters:

Pipe Size, Inches Min. Rod Diameter, In.

Less than 2-1/2 3/8
2-1/2 through 4 1/2
4 5/8
6 3/4
8-12 7/8
14-18 1
20-30 1-1/4

Above 30 See SPECIAL SUPPORTS Paragraph 2.04

Where applicable, structural attachments shall be beam clamps. Beam clamps, for
rod sizes 1/2-inch through 3/4-inch shall be equal to Grinnell Fig. No. 229, and for rod
sizes 7/8-inch through 1-1/4 inches shall be equal to Grinnel Fig. No. 228, or equal.
Concrete inserts for pipe hangers shall be continuous metal inserts designed to be
used in ceilings, walls or floors, spot insets for individual pipe hangers, or ceiling
mounting bolts for individual pipe hangers and shall be as manufactured by Unistrut
Corp., Wayne, Michigan; Carpenter and Patterson, Inc., Laconia, New Hampshire;
Richmond or equal and shall be as follows:

a. Continuous concrete inserts shall be used where applicable and/or as shown
on the Drawings and shall be used for hanger rod sizes up to and including
3/4-inch diameter. Inserts to be used where supports are parallel to the main
slab reinforcement shall be Series P3200 by Unistrut Corp., Fig. 1480 Type 2
by Carpenter and Patterson, Inc. or equal. Inserts to be used where supports
are perpendicular to the main slab reinforcement shall be Series P3300 by
Unistrut Corp., Fig. 1480 Type | by Carpenter and Patterson, Inc., or equal.

b. Spot concrete inserts shall be used where applicable and shall be used for
hanger sizes up to and including 7/8-inch diameter. Inserts shall be Fig. 650
by Carpenter and Patterson, Inc. for hanger rod sizes 1/2-inch through and
including 3/4-inch and Fig. 266 by Carpenter and Patterson, Inc., for 7/8-inch
hanger rods.

C. Ceiling mounting bolts shall be used where applicable and be for hanger rod
sizes 1-inch through and including 1-1/4 inches shall be Fig. 104M as
manufactured by Carpenter and Patterson, Inc. or equal.

d. All pipe hangers shall be capable of vertical adjustment under load and after
erection. Turnbuckles, as required and where applied, shall be equal to
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Grinnell Fig. No. 230.

4, Wall or column supported pipes shall be supported by welded steel brackets equal to
Grinnell Fig. 194, 195 and 199 as required, for pipe sizes up to and including 20-inch
diameter. Additional wall bearing plates shall be provided where required.

a. Where the pipe is located above the bracket, the pipe shall be supported by an
anchor chair and U-bolt assembly supported by the bracket for pipes 4-inches
and larger or by a U-bolt for pipes smaller than 4-inches. Anchor chairs shall
be equal to Carpenter & Patterson Fig. 127. U-bolts shall be equal to Grinnell
Fig. 120 and 137.

b. Where the pipe is located below the bracket, the pipes shall be supported by
pipe hangers suspended by steel rods from the bracket. Hangers and steel
rods shall be as specified above.

(o} Wall or column supported pipes 2-inches and smaller may be supported by
hangers equal to Carpenter and Patterson Figures 74, 179 or 237 as required.
5. Floor supported pipes 3-inches and larger in diameter shall be supported by either

cast-in-place concrete supports or adjustable pipe saddle supports as directed by the

Engineer. In general, concrete supports shall be used when lateral displacement of

the pipes is probable (unless lateral support is provided), and adjustable pipe saddle

type supports shall be used where lateral displacement of the pipes is not probable.

a. Each concrete support shall conform to the details shown on the Drawings.
Concrete shall be poured after the pipe is in place with temporary supports.
Top edges and vertical corners of each concrete support shall have 1-inch
bevels. Each pipe shall be secured on each concrete support by a wrought
iron or steel anchor strap anchored to the concrete with cast-in-place bolts or
with expansion bolts. Where directed by the Engineer, vertical reinforcement
bars shall be grouted into drilled holes in the concrete floor to prevent
overturning or lateral displacement of the concrete support. Unless otherwise
approved by the Engineer, maximum support height shall be five (5) feet.

b. Concrete piers used to support base elbows and tees shall be similar to that
specified above.

Piers may be square or rectangular.

c. Each adjustable pipe saddle support shall be screwed or welded to the
corresponding size 150 Ib. companion flanges or slip-on welding flanges
respectively. Supporting pipe shall be of Schedule 40 steel pipe construction.

Each flange shall be secured to the concrete floor by a minimum of two (2)
expansion bolts per flange. Adjustable saddle supports shall be equal to
Grinnell Fig. No. 264. Where used under base fittings, a suitable flange shall
be substituted for the saddle.

d. Floor supported pipes less than 3-inches shall be supported by fabricated
steel supports.
6. Vertical piping shall be supported as follows:
a. Where pipes change from horizontal to vertical, the pipes shall be supported

on the horizontal runs within two feet of the change in direction by pipe
supports as previously specified herein.

b. For vertical runs exceeding 15 feet, pipes shall be supported by approved pipe
collars, clamps, brackets, or wall rests at all points required to insure a rigid
installation.

C. Where vertical piping passes through a steel floor sleeve, the pipe shall be

supported by a friction type pipe clamp which is supported by the pipe sleeve.
Pipe clamps shall be equal to Grinnell Fig. 262.
7. Anchor bolts shall be equal to Kwik-Bolt as manufactured by Hilti Fastening Systems,
Tulsa, Oklahoma or Wej-it manufactured by Wej-it Expansion Products, Inc.,
Bloomfield, Colorado. :
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2.03

2.04

8. All rods, hangers, inserts, brackets, and components shall be furnished with
galvanized finish.

PIPE HANGERS AND SUPPORTS FOR PLASTIC PIPE
Single plastic pipes shall be supported by pipe supports as previously specified herein.

Multiple, suspended, horizontal plastic pipe runs, where possible, and rubber hose shall be
supported by ladder type cable trays such as the Electray Ladder by Husky-Burndy, the
Globetray by the Metal Products Division of United States Gypsum, or equal. Ladder shall be
of mild steel construction. Rung spacing shall be approximately 18 inches for plastic pipe and
12 inches for rubber nose. Tray width shall be approximately 6-inch for single runs of rubber
hose and 12 inches for double runs of rubber hose. Ladder type cable trays shall be furnished
complete with all hanger rods, rod couplings, concrete inserts, hanger clips, etc. required for a
complete support system. Individual plastic pipes shall be secured to the rungs of the cable
tray by strap clamps or fasteners equal to Globe Model M-CAC, Huskey-Burndy Model SCR
or equal. Spacing between clamps shall not exceed 9 feet. The cable trays shall provide
continuous support along the length of the pipe.

Individual clamps, hangers, and supports in contact plastic pipe shall provide firm support, but
not so firm as to prevent longitudinal movement due to thermal expansion and contraction.

SPECIAL SUPPORTS

The pipes shall be supported by means of a supporting framework suitably anchored into the
floor or curbing. The vertical piping shall be suitably secured to horizontal support members
connected at each end to vertical support members and spaced as required to provide a rigid
installation.

1. The complete supporting system shall be as manufactured by the Unistrut
Corporation, Globe-Strut as manufactured by the Metal Products Division of U.S.
Gypsum, or equal.

2. Vertical and horizontal supporting members shall be U-shaped channels similar to
Unistrut Series P1000. Vertical piping shall be secured to the horizontal members by
pipe clamps or pipe straps equal to Unistrut Series P1100M and Series P2558. All
components shall be of mild steel.

3. The assemblies shall be furnished complete with all nuts, bolts, and fittings required
for a complete assembly.
4, The design of each individual framing system shall be the responsibility of the

Contractor. Shop drawings shall be submitted and shall show all details of the
installation including dimensions and types of supports.

Any required pipe supports for which the supports specified in the Section are not applicable,
including pipe supports for above 30-inch pipe, shall be fabricated or constructed from
standard aluminum shapes in accordance with Specifications, concrete and anchor hardware
similar to items previous specified herein and shall meet the minimum requirements listed
below and be submitted to the approval of the Engineer.

1. Pipe support systems shall meet all requirements of this Section and all related
Sections of this Specification.

2. Complete design details of the entire pipe support systems shall be provided by the
Contractor, for approval by the Engineer.

3. The pipe support system shall not impose loads on the supporting structures, in
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PART 3
3.01

3.02

excess of the loads for which the supporting structure is designed.
4, Hanger rods for above 30-inch pipe shall be a minimum of 1-1/2 inch diameter and
shall not exceed the manufacturer's standard maximum recommended safe load.

Pipe supports in lift stations shall be as shown in the Utility Standards details.
EXECUTION
INSTALLATION

All pipes, horizontal and vertical, shall be rigidly supported from the building structure by
approved supports. Supports shall be provided at changes in direction and elsewhere as
shown in the Drawings or specified herein. No piping shall be supported from other piping or
from metal stairs, ladders, and walkways, unless it is so indicated on the Drawings, or
specifically directed or authorized by the Engineer.

All pipe supports shall be designed with liberal strength and stiffness to support the respective
pipes under the maximum combination of peak loading conditions to include pipe weight,
liquid weight, liquid movement, and pressure forces, thermal expansion and contraction,
vibrations, and all probable externally applied forces. Prior to installation, all pipe supports
shall be approved by the Engineer.

Pipe supports shall be provided to minimize lateral forces through valves, both sides of split
type couplings, and sleeve type couplings and to minimize all pipe forces to pump housings.
Pump housings shall not be utilized to support connecting pipes.

Pipe supports shall be provided as follows:

1. Castiron and ductile iron shall be supported at a maximum support spacing of 10 feet-
0-inches with a minimum of one support per pipe section at the joints.
2. Supports for multiple PVC pipes shall be continuous wherever possible. Individually

supported PVC pipes shall be supported as recommended by the manufacturer
except that support spacing shall not exceed five (5) feet.

3. Support spacing for galvanized steel pipe and copper tubing shall not exceed five (5)
feet.
4, All vertical pipes shall be supported at each floor or at intervals of at least 15 feet by

approved pipe collars, clamps, brackets, or wall rests and at all points necessary to
insure rigid construction.

Pipe supports shall not result in point loadings, but shall distribute pipe loads evenly along the
pipe circumference.

Effects of thermal expansion and contraction of the pipe shall be accounted for in pipe support
selection and installation.

Inserts for pipe hangers and supports shall be installed on forms before concrete is poured.
Before setting these items, all drawings and figures shall be checked which have a direct
bearing on the pipe locations. Responsibility for the proper location of pipe supports is
included under this Section.

Continuous metal inserts shall be embedded flush with the concrete surface.

PRIME COATING
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A. Prior to prime coating, all pipe hangers and supports shall be thoroughly clean, dry, and free
from all mill-scale, rust, grease, dirt, paint, and other foreign substances to the satisfaction of
the Engineer.

B. All submerged pipe supports shall be prime coated with TNEMEC 69-1211 Epoxy Primer or
equal. All other pipe supports shall be prime coated with TNEMEC 66-1211, or equal.

C. Finish coating shall be compatible with the prime coating used and shall be applied as
specified in the Contract Documents.

END OF SECTION
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, SECTION 15400 PLUMBING
PART 1 GENERAL
1.01 SCOPE OF WORK

Furnish all labor, materials, equipment and incidentals necessary for complete installation of a
plumbing system complete and ready for use.

-1.02 GENERAL

A. The general arrangement of the plumbing shall be as indicated on the Drawings.
Detached drawings of proposed departures.shall be submitted to the Engineer for
approval prior to the start of work. The Contractor shall carefully examine the
Drawings and shall be responsible for the proper fittings of materials and
equipment in each building. All work shall comply with local code requirements.

B. Plumbing fixtures, devices and pipe shall be installed in such a manner to prohibit a cross
connection or interconnection between a potable water supply and a polluted supply.
The plumbing installation shall further prohibit the backflow of sewage, polluted water, or
waste into the water supply system. Potable water hose bibs shall include vacuum
breaker installation.

C. Required materials not covered by the detailed Specifications shall meet the
requirements of the local Plumbing Code, other applicable State and Local Ordinances
and Codes, and shall conform to accepted plumbing practice.

D. Drainage connections shall be trapped except as noted. The service line to each item of
equipment shall be equipped with a cutoff valve and union for isolation of the item for
repair and maintenance. Interference with the operation of other equipment or fixtures
during repair or maintenance work is prohibited. The Contractor shall coordinate all work
called for in the Contract Documents including, but not limited to furnishing the equipment
with the services under this Section of the Specifications.

E. The Drawings show a general concept of the plumbing system, but are not intended to
show all of the offsets, fittings and accessories that may be required. The Contractor
shall carefully investigate the structural and finish conditions affecting all his work and
shall arrange such work accordingly, furnishing such fittings, traps, valves and
accessories as may be required to meet such conditions, at no additional cost to the
Owner.

F. The work shall be carefully laid out in advance and no excessive cutting of construction
will be permitted. Damage to buildings, piping, wiring, or equipment as a result of cutting
for installation shall be repaired by mechanics skilled in the trade involved, at no
additional cost to the Owner.

G. Pipe openings shall be closed with caps or plugs during installation. Fixtures and
equipment shall be tightly covered and protected against dirt, water and chemical or
mechanical injury. Upon completion of all work, the fixtures, materials and equipment
shall be thoroughly cleaned, adjusted and operated.

1.03 SUBMITTALS
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1.04

A.

B.
1.056

A.
1.06

A

B.
PART 2
2.01

A.

B.

C.

D.

E.
2.02

The Contractor shall submit to the Engineer for review and approval in accordance with
the Contract Documents: complete shop drawings, working drawings, and product data
for all materials and equipment furnished under this Section.

CODES, ORDINANCES AND PERMITS

The Contractor shall comply with all of the laws, ordinances, and codes, rules and
regulations of the local and state authorities having jurisdiction over any of the
work specified herein. He shall apply and pay for all necessary permits.

If any part of the Plans and Specifications conflict with the laws and codes, the
Contractor shall call it to the Engineer's attention prior to the commencement of
work.

GUARANTEE

The Contractor shall warrant all labor and materials free from defects for a period of one
(1) year from the date of acceptance and shall, upon notification during this period,
promptly repair or replace any defective items of material or equipment at no additional
cost.

ACCESSIBILITY

The Contractor shall inform himself fully regarding the peculiarities and limitations of the
space available for the installation of all material in this Contract.

The Contractor shall install the equipment, such as valves, traps, clean-outs, etc., so that
it is readily accessible. He shall provide access panels where required. The foregoing
shall also apply in general to any part of the system which may be necessary to be
reached from time to time for maintenance and operations of the system.

PRODUCTS

MATERIALS

Unless otherwise specified, all materials shall conform to the South Florida Plumbing
Code.

The revision of the particular ASTM, SBC or AWWA standard in effect at the time of
advertisement for bids shall be the minimum acceptable.

Copper water pipe shall be Type L, hard drawn tubing and fittings shall be cast brass or
wrought copper.

A dielectric coupling shall be provided between ferrous and nonferrous materials.

The Contractor shall furnish certified statements from the manufacturer that the material
conforms to the requirements specified above.

SOIL, WASTE, DRAIN AND VENT PIPING

Underground soil, waste and drain pipe and fittings shall be coated hub-and-spigot cast iron or
cast ductile iron pipe, with dual-tite or tyseal joints. Above-ground soil, waste, drain and vent
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piping shall be service weight, cast iron soil pipe with No-Hub fittings. Waste arms and
condensate waste, from air conditioning equipment, may be DWV copper. Cast ductile iron and
galvanized steel pipe rainwater drainage systems shall be provided where shown on the
Drawings, and as provided under this Section.

2.03 CLEANOUT PLUGS AND TEST TEES

Cleanouts shall be the same sizes as the pipe except that cleanout plugs larger than four inches
shall not be required. A cleanout installed in connection with cast iron hub-and-spigot pipe shall -
consist of a long-sweep 1/4 bend or one or two 1/8 bends extended to the place indicated on the
drawings, or, if not indicated, to an easily accessible place. All cleanouts extended through all
floors shall be provided with cast access boxes which shall be Josam Series #58730 with Nikaloy
cover. ‘

2.04 FLASHING

Vent pipes and roof drains shall be flashed and made watertight at the roof with not lighter than 4-
pound sheet lead. Flashings shall be extended up the vent pipes a minimum of six inches to form
counter-flashing or rain guards for pipe. Flashings in connection with cast iron pipe vents shall be
turned down into the pipes or hubs. Flashing shields shall extend not less than eight inches from
the vent pipes and roof drains in all directions.

2.05 TRAPS

Unless otherwise indicated, each fixture and piece of equipment requiring connections to the
drainage system shall be equipped with a trap. Traps are specified to be supplied with the
fixtures. Each trap shall be placed as near the fixture as possible, and no fixture shall be double-
trapped. Traps installed on bell-and-spigot pipe shall be castiron. Traps installed on threaded
pipe shall be recess drainage pattern. All floor drains shall have deep seal traps and be provided
with Josam #88250 trap seal primer valve, where a single is required. Where multiple primers are
required, see Drawings for primers and detail or as approved, to preclude trap liquid seal
evaporation.

2.06 SHOWER PAN

The floor of each individual shower shall be made watertight with a metal pan or other approved
materials fabricated in place. The metal pan shall be constructed from either 6-pound sheet lead
or 16-ounce copper. The sheet metal shall be cut to size and shape of the shower area, allowing
six inches for turn-up.

The corners shall be folded, not cut, and the corner seam shall be soldered or burned. The
upstrands shall be recessed so that the pan will receive any seepage through materials above.
The pans shall be coated with two coats of asphalt. Both sides of the pan including upstands
shall be coated with asphalt paint. The pan shall be installed and the trap flange shall be
countersunk to assure drainage. The trap shall be plugged and the pan filled with water as a test
before installing the cement and tile.

2.07 DRAINS
Provide floor drains (FD) as manufactured by Josam, Zurn or Wade. All drains shall have nickel-

bronze tops. All floor drains shall be as scheduled on the Drawings. Provide flashing clamp
devices on all drains.
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2.08 WATER PIPE, FITTINGS AND CONNECTIONS

A. All water piping shall be Copper Type "L" except where otherwise noted on the Drawings.
Copper pipe where code allows to be under slabs shall be continuous without joints, and
encased in plastic pipe sleeves, its total length to include the turn to above slab.

B. The piping shall be extended to all fixtures, outlets, and equipment from the gate valve.
Plugged or capped fittings shall be provided for draining low points of the piping system.
Outlets shall be capped or plugged and left ready for future connections.

1. Piping shall be installed as indicated on the Drawings. Pipe shall be cut
accurately to measurements established at the building by the Contractor and
shall be worked into place without springing or forcing. Care shall be taken notto
weaken structural portions of the building. Aboveground piping shall be run
parallel with the lines of the building unless otherwise shown or noted on the
drawings. Branch pipes from service lines may be taken from top, bottom, or side
of main using such crossover fittings as may be required by structural or
installation conditions. Service pipes, valves, and fittings shall be kept a sufficient
distance from other work and other services to permit not less than 1/2-inch
between finished covering and other work and not less than 1/2-inch between
finished covering on the different services. Changes in pipe sizes shall be made
with reducing fittings. Use of long screws and bushing will not be permitted.

2. All water piping shall be installed so as to allow complete drainage through hose
bibs, or 1/2-inch globe valves.
3. Allowance for expansion and contraction shall be made throughout the system.

Horizontal runs over 50 feet long shall be anchored to the wall or to the
supporting construction about midway on the run to force the expansion
movement to divide equally, half at each end. Sufficient flexibility shall be
provided on all branch runouts from mains to risers to provide for expansion and
contraction of piping. Flexibility shall be provided by installing one or more turns
in the line so that the piping will spring enough to allow for expansion without
staining.

4, Air chambers shall be provided on all hot and cold supplies near each faucet,
control valve, or flush valve, except hose faucets. Chambers shall be self-
draining when the system is drained. If not definitely shown on the Drawings, air
chambers shall consist of an 18-inch length of pie one diameter larger than the
branch supply, capped. Provide a mechanical shock absorber equal to Zurn Z-
200 at any quick-closing valve, and other places air chambers are not approved.

C. Threaded pipe shall conform to the requirements of other applicable paragraphs and
sections of these Specifications. Unions shall be provided where required for
disconnection of exposed piping. Unions shall be accessible.

2.09 VALVES

A. Valves shall be provided on all supplies to fixtures and equipment. Valves indicated in
connection with runouts, risers, branches, and mains shall be in accordance with this
Specification. No valve shall be installed on any line with its stem below the horizontal.
All valves shall be gate valves unless otherwise specified or indicated. Valves three
inches and smaller shall be all bronze construction. Larger valves shall have iron bodies
with brass trim. All valves shall be designed for a minimum working pressure of 125 psig
saturated steam. Valves for use with ferrous pipe shall have threaded ends through 2-
inch size, and flanged ends for larger sizes. Valves shall be equal to the following figure
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numbers as manufactured by the William Powell Company:

3" & SMALLER 3" & 3-1/2" VALVES FOR COPPER
PE SCREWED ENDS FLANGED PIPING SWEAT ENDS
Gate 2700 1793 Nibco #5112
Gate (NRS) 2707 1787 Nibco #S113(NRS)
Check 578 559 Nibco #S413
1. Nonrising stem valves shall be used only where space conditions prevent use of rising
stem valves, or where installed underground in valve boxes.
2. Checkvalves subject to back pressure, pulsations or reversal of flow, shall have provisions
for quick closing by means of springs, weight and lever, or as approved.
3. A complete list shall be submitted for written approval. All valves shall be products of the
same manufacturer.
4.  Valves shall be products of William Powell Co., Crane, or approved equal.
2.10 UNIONS

2.1

2.12

2.13

Unions on ferrous pipe three inches in diameter and smaller shall be 150 pounds malleable iron,
zinc-coated. Unions on water piping 3-1/2 inches in diameter and larger shall be flanged pattern,
125-pound class, zinc-coated. Gaskets for flanged unions shall be of the best quality fiber,
plastic, or leather. Unions shall not be concealed in walls, ceilings, or partitions.

- HOSE BIBS

Hose bibs shall be brass, polished chromium plated, as manufactured by Chicago Faucet
Company. Potable water bibs shall be No. 952, 3/4-inch or 1-inch with vacuum breaker as noted
on the Drawings. Equal by N1BCO, Purtector Sill Cocks Model 763VB with built-in backflow
preventor.

RELIEF VALVE

Provide an approved temperature and pressure relief valve for the electric water heater. Relief
valve shall be equipped with manual test lever. Pipe relief valve discharge to building exterior or
as approved.

PIPE SLEEVES, HANGERS AND FIXTURE SUPPORT

Pipe sleeves, hangérs and fixture support shall be furnished and set, and the Contractor shall be
responsible for their proper and permanent location.

1.  Pipe sleeves shall be installed for pipes passing through footings, floors, walls and roof
decks constructed with concrete and other cast-in-place materials. Clearance between
sleeves and pipe covering and/or pipes shall be approximately 1/2-inch. Construction shall
not be cut except where approved by the Engineer. Where cutting of construction is
permitted, the construction shall be repaired to match its original condition. Sleeves located
in exterior walls, concrete roof slabs, and floors on and below grade shall be sealed to
make the space between pipe and sleeve watertight. Sleeves shall not be installed in
structural members except where indicated or where the Contractor has received prior
approval of the Engineer.

a.  Pipe sleeves shall be installed for pipes that will pass through exterior walls and floors.
Sleeves that pass through the floor shall extend 1 to 2 inches above the floor. The
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space between sleeve and pipe and/or pipe covering shall be sealed with plastic
bituminous cement.

b.  Where plumbing piping (6 inches and smaller) passes through finished floors and the
pipe will be exposed, the sleeve shall be fabricated of 3/16-inch (minimum) 316
stainless steel, and the sleeve shall be cut off exactly 1-inch above finished floor unless
otherwise noted on the Drawings.

2.  Pipe Hangers, Inserts and Supports:

a. Unless otherwise noted or detailed on the Drawings, pipe hangers and supports shall
be Ginnell, ITT or approved equal. Pipe hangers shall be Fig. 107, Fig. 115 or Fig. 138;
wall hooks Fig. 168; and brackets Fig. 223. Concrete inserts shall be equal to Fig. 281
and shall be installed before the concrete is poured. Wherever possible, ceiling
hangers shall be supported utilizing toggle bolts of an approved type or ceiling flanges
Fig. 128 or 128R, or as detailed on the Drawings.

b.  Horizontal Piping: Hangers and supports shall be installed as specified hereinafter, and
at locations not more than three feet from the end of each runout. A hanger shall be
installed not over one foot from each change in direction of piping. In lieu of separate
hangers, the Contractor may submit for approval by the Engineer a detailed drawing of
trapeze hangers. Rings shall have a diameter large enough to include pipe insulation
and protective saddle. Hangers for copper piping shall be copper plated.

1)  Cast iron soil pipe shall be supported at not more than five foot intervals and
supports shall be located near each hub, or joint.

2)  Threaded pipe shall be supported at eight foot intervals.

3)  Underground piping shall be laid on a firm bed for its entire length, except where
support is otherwise provided.

3.  Fixtures and equipment shall be supported and fastened in a satisfactory manner. Where
secured to solid masonry, fixtures and equipment shall be fastened with brass bolts or
machine screws in lead or corrosion-resisting-metal, sleeve type anchorage units or with
brass expansion bolts. Expansion bolts shall be 1/4-inch brass bolts with 20 threads to the
inch and of sufficient length to extend at least three inches into solid masonry construction,
and shall be fitted with loose tubing or sleeves or proper length to ring expansion sleeves
into the solid concrete or brick wall. Where secured to cellular masonry construction,
fixtures and equipment shall be fastened with 1/4-inch brass toggle bolts or through bolts.
Exposed heads of bolts and nuts shall be hexagonal with rounded tops finished and
chromium plated; exposed ends of bolts shall be concealed by chromium plated hexagonal
nuts. Exposed nuts and heads of screws shall be provided with chromium plated brass
washers.

2.14 IDENTIFICATION TAGS

Identification tags made of brass, indicating function of the valve, size, and working pressure shall
be installed on all valves except valves installed on supplies to plumbing fixtures. Tags shall be
two inches in diameter and marking stamped and wired to valve with 0.0808-inch diameter (No.
12 AWG) copper wire. The Contractor shall also provide charts and diagrams of approved size
giving the number, location and function of each valve, and distinguishing all pipe lines. Upon
completion of the work, the Contractor shall furnish record drawings to the Engineer.

2.15 FLOOR, WALL AND CEILING PLATES

Exposed insulated and uninsulated pipes through floors, finished walls, or finished ceilings shall
be fitted with chromium plated or enameled cast iron or steel plates. Plates shall be large enough
to completely close the hole around the pipes and shall be square, octagonal, or round, with the
least dimension not less than 1-1/2 inches larger than the diameter of the pipe. Plates shall be
secured in an approved manner.
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2.16 PIPE INSULATION

A. The Contractor shall provide insulation for all water lines above floor, the domestic hot water
system, heat recovery system air conditioning condensate drain piping and the horizontal waste
arm serving electric water cooler(s).

1.  Hotwater pipe insulation shall be Johns-Manville J-M Micro-Lok fiberglass pipe insulation,
Certianteed Corp., or approved equal, finished with standard four ounce canvas jacket.
Installation shall be in accordance with manufacturer's published recommendations.

2.  Condensate and electric drinking fountain waste shall be insulated with Johns-Manville J-M
Aerotube, Certainteed Corp., or approved equal.

217 STRAINERS

Strainers shall be 125-pound cast iron body Y-pattern with removable brass screen basket as
manufactured by Sarco Company, or approved equal.

2.18 PRESSURE GAUGES

Pressure gauges shall be 4-1/2 inch dial size with bottom or rear connection, weatherproof, as
manufactured by Marshalltown, equal to No. 23 or 44, and suitable for the specific service
pressure, by Trerice, Series 600 or 615; Ashcroft, or equal. Provide brass shut-off cocks on the
stem to each pressure gauge.

2.19 PAINTING

Exterior surfaces of piping to be installed in or through concrete shall be given one coat of acid
resisting paint having a bituminous base. Pipe hangers, supports, and other iron work concealed
or in unfinished spaces shall be thoroughly cleaned and painted with one coat of black asphaltic
varnish. Finish painting of exposed pipe, pipe covering, hangers, supports, and other work is
specified in the Contract Documents.

2.20 TYPES OF FIXTURES AND FIXTURE TRIMMINGS

Provide the fixtures noted on the Drawings complete with all necessary trim.
PART 3 EXECUTION
3.01 INSTALLATION

A. Drainage and Vent Pipes: Horizontal soil and waste pipes shall have a grade of 1/8-inch per foot
except where 1/4-inch per foot is noted on the Drawings. All main vertical soil and waste stacks
shall be extended full size to the roofline and above as vents, except where otherwise specifically
indicated. Where practicable, two or more vent pipes shall be connected and extended as one
pipe through the roof. Vent pipes in roof spaces shall be run as close as possible to the
underside of the roof without forming traps in pipes, using fittings as required. Vertical vent pipes
may be connected into one main vent riser above vented fixtures. All ventand branch vent pipes
shall be so graded and connected as to drip back to the vertical stack by gravity. Cast iron no-
hub pipes inside buildings shall be extended six inches above the floor. Roof vents shall be offset
to maintain a distance of ten (10) feet minimum from air conditioning outside air intake, or any
ventilating opening.
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3.02

B.

Fittings: Changes in pipe size on soil, waste, and drain lines shall be made with reducing fittings
or recessed reducers. All changes in direction shall be made by the appropriate use of 45 degree
wyes, long or short sweep 1/4 bends, 1/6, 1/8 or 1/16 bends, or by a combination of those of
equivalent fittings. Single and double sanitary tees and 1/4 bends may be used in drainage lines
only where the direction of flow is from horizontal to vertical.

Union Connections: Slip joints will be permitted only in trap seals or on the inlet side of the traps.
Joints:

1. Joints in hub-and-spigot cast iron soil, waste and vent pipes, or between cast iron soil,
waste, and vent pipes and threaded pipe or caulking ferrules, shall be firmly packed with
tarred-twisted jute packing and caulked with lead at least one inch deep.

2.  Threaded pipe joints shall be made by use of an approved mechanical cutter and all joints
shall be reamed. No more than three threads shall remain exposed after assembly.

TESTS

Soil, waste, vent and water piping shall be tested by the Contractor and approved before
acceptance. Underground soil and waste piping shall be tested before backfiling. Equipment
required for test shall be furnished by the Contractor at no additional cost to the Owner.

Drainage and venting system piping shall be tested with water or air before the fixtures are
installed. After the plumbing fixtures have been set and their traps filled with water, the entire
drainage and venting system shall be submitted to a final test with smoke or peppermint.

1.  Water test shall be applied to the drainage and venting system either in its entirety or in
sections. If the entire system is tested, all openings in the pipes shall be tightly closed
except the highest opening, and the system shall be filled with water to the point of
overflow. If the system shall be tested in sections, each opening except the highest
opening of the section under test shall be tightly plugged, and each section shall be filled
with water and tested with at least a 10 foot head of water. In testing successive sections,
atleast the upper 10 feet of the next preceding section shall be tested so that each joint or
pipe in the building except the uppermost 10 feet of the system has been submitted to a
test of at least a 10 foot head of water. The water shall be kept in the system, or in the
portion under test, for at least 15 minutes before the inspection starts; the system shall then
be tight at all joints.

2. Iftests are made with air, a pressure of not less than five pounds per square inch shall be
applied with a force pump and maintained at least 15 minutes without leakage. A mercury-
column gauge shall be used in making the air test.

3. Whenthe smoke test is employed, the smoke shall be produced by a smoke machine, and
a pressure equal to one inch water column shall be maintained for 15 minutes before
inspection starts. When the peppermint test is preferred, two ounces of peppermint shall
be introduced into each line or stack. Defects discovered shall be eliminated by resetting
the fixtures and equipment with new gaskets.

Water System: When the roughing-in is completed and before the fixtures are set, the entire hot
and cold water piping system shall be tested at a hydrostatic pressure of not less than 100
pounds per square inch gauge, and proved tight at this pressure for not less than 30 minutes in
order to permit inspection of all joints. Where a portion of the water piping system is to be
concealed before completion, this portion shall be tested separately as described for the entire
system.
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D. Defective Work: If inspection or test shows defects, such defective work or material shall be
replaced and inspection and tests repeated. Repairs to piping shall be made with new material;
no caulking or peening of screwed joints or holes will be acceptable.

3.03 WATER FOR TESTING

A The Contractor shall provide steam and water necessary for testing the piping systems. The
Contractor shall make all connections for testing and remove all debris resulting therefrom. The
water shall be used in an efficient and economical manner.

B. Provide all apparatus and all other supplies or materials which may be necessary for testing the
systems and operating the apparatus during the period while tests of any kind are being made, or
for carrying out the work of the Contract.

3.04 CLEANING

A. At the completion of the work, the Contractor shall clean and polish, ready for use, all fixtures,
equipment, apparatus and exposed trim.

B. The Contractor shall protect this work during construction and all finished work damaged during
construction shall be replaced at no additional cost to the Owner.

3.05 PROTECTION

A. Materials, fixtures, and equipment shall be properly protected at all times and all pipe openings

shall be temporarily closed so as to prevent obstruction and damage.
3.06 STERILIZATION
The entire potable water collection and distribution system shall be thoroughly sterilized with a solution of
not less than 50 parts per million of available chlorine. The sterilizing solution shall be allowed to remain
in the system for a period of three hours after which time all valves and faucets shall be opened and the

system shall be flushed with clean water until the residual chlorine content is not greater than 0.92 parts
per million, unless otherwise directed.

END OF SECTION
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PART 1
1.01

1.02

1.03

1.04

SECTION 15500 AIR CONDITIONING SYSTEM
GENERAL
SCOPE

Furnish and install a complete air conditioning system for climate control of the Pump House.
The system shall be a five (5) ton high efficient air conditioning unit manufactured by Carrier,
York or approved equal, with a minimum SEER rating of 12. The system shall include all
necessary components to insure a complete operable system. The major components shall
include inside air handler/evaporator unit, outside condensing unit, duct system, condensate
line, thermostat, electrical power and wiring. :

CODES AND STANDARDS

All work performed under this specification shall conform to the requirements of the latest
edition of the following codes and standards as modified by local ordinances:

NFPA Compliance: Comply with applicable provisions of ANSI/NFPA 70 aNational Electric -
Codecg. Also conform to Pamphlet 90A of NFPA.

Flame-Smoke Ratings: Provide air handling unit thermal insulation with flame-spread index of .
25 or less, fuel-contributed index of 50 or less, and smoke-developed index of 50 or
less.

AMCA Standards: Comply with Air Movement and Control Association (AMCA) standards as
applicable for testing and rating fans, and testing louvers, dampers and shutters.

SMACNA Compliance: Comply with Sheet Metal and Air-Conditioning Contractors National
Association (SMACNA) duct work construction standards.

American Society of Heating, Refrigerating and Air-Conditioning Engineers, Inc. (ASHRAE)
Handbook.

AR Certification: Provide central station packaged air handling units which comply with Air-
Conditioning and Refrigeration Institute (ARI) Standard 430 and display ARI=s
certification symbols.

UL Compliance: Provide electric components for air handling units which have been listed
and labeled by Underwriters Laboratories.

Construction shall comply with ANSI B9.1 safety code.

Standard Building Code.

Standard Mechanical Code.

National Warm Air Heating and Air Conditioning Association - Manual 4.

PRODUCT DELIVERY, STORAGE AND HANDLING
Deliver all components in factory-fabricated protective containers.

Handle all components carefully to avoid damage to components, enclosures and finish. Do
not install damaged components; replace and return damaged components to manufacturer.

Store all components in clean dry place and protect from weather and construction traffic.
SUBMITTALS
Thoroughly coordinated shop drawings shall be submitted for approval.

1. Submit shop drawings and complete performance data for all major pieces of
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1.05

PART 2
2.01

D.

equipment, showing dimensions arrangement, connection sizes, electrical wiring
diagram, power requirements and clearances required for access of service. Shop
drawings shall include factory certification that the equipment has the required
capacity, or shall include copies of manufacturer=s published performance data.

2. Equipment proposed will require complete shop drawings, which clearly show how the
equipment fits the available space and in relation to adjacent equipment, with all
connections shown such as piping and duct work.

3. Provide submittal data for major component, air distribution devices, installation
materials and duct work.

4, Submit for approval complete power and control field wiring diagrams.

5. Submit for approval a drawing indicating location and sizes of all wall penetrations and

supports required for this work.
All shop drawings submitted for approval shall be stamped by the Contractor before
submission to indicate that the shop drawings are complete, checked and comply with all
aspects of the requirements of all Contract Documents.

Shop drawing approvals by the Engineer will not relieve the Contractor from responsibility for
his own errors, nor from his responsibility for full compliance with the Contract Documents.

All data and drawings shall be submitted simultaneously in an indexed booklet.
Warranty for the equipment under this Section.
OPERATING AND MAINTENANCE MANUALS

When the installation is completed, submit to the Engineer, one copy of the following, bound
in a hard cover booklet:

1. General operating instructions, including copies of posted specific instructions and
automatic control diagrams.
2. Maintenance instructions, followed by tabulated manufacturer=s descriptive literature,

shop drawings, performance curves and rating data, spare parts lists and
manufacturer=s maintenance manuals.

3. Names, addresses and telephone numbers of local service representatives of the
manufacturer=s of the installed equipment.

PRODUCTS

OUTSIDE CONDENSING UNIT

Provide factory assembled self-contained, air cooled condensing unit, complete with
compressor section, integral condenser, all necessary controls and interconnecting refrigerant
piping. Furnish manufacturer=s five (5) year parts and labor warranty for motor compressor.
All components shall be protected against corrosion and shall be mounted in a steel casing of
a minimum of 14-gauge panels with steel angle framing and adequate access panels for
inspection and maintenance.

Provide all piping, valves, and fittings required to properly interconnect all system
components. '

Tubing for coils shall be copper; fins shall be aluminum.
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2.02

2.03

E.

INSIDE AIR HANDLER/EVAPORATOR UNIT

Casing walls shall be fabricated of continuous galvanized steel and coated with baked enamel
finish not lighter than 18 gauge. Removable panels shall provide access to the interior of the
unit.

Fan and coil sections shall be internally insulated with 1-inch thick, 3 Ib. density neoprene
coated fiberglass. Insulation shall be secured to the casing with waterproof adhesive and
permanent fasteners.

Fan wheel shall be forward curved type, non-overloading, and keyed to the shaft. Fan wheel
shall be dynamically and statically balanced at factory.

V-belt driven fan shall be designed for 50 percent overload capacity.
Bearings shall be designed for a minimum of 200,000 hours average life.

Coil section shall encase cooling coils and drain pan. Coils shall be arranged for horizontal
air flow. Coil headers, valves and all piping shall be completely enclosed within the insulated
casing.

Tubing for coils shall be copper. Fins shall be aluminum.

Drain pan shall be galvanized steel, with a heavy coat of mastic.

Filter Section: Filter section shall be designed to hold throwaway filters.
SHEET METAL DUCTWORK |

All round and rectangular sheet metal duct work shall be fabricated from galvanized sheet
steel complying with ASTM A 527, Lock forming Quality; with G 90 zinc coating in accordance
with ASTM 525. Zinc coating shall be of uniform thickness; free from blisters, slivers and pits;
and capable of withstanding normal sheet metal forming operating without flaking or splitting.

Joints, gauge, reinforcement and fabrication techniques shall conform to minimum standards
listed in SMACNA aHVAC Duct Construction Standards@ using actual duct dimensions and
system pressures.

Ductwork shall be installed in strict accordance with manufacturer=s recommendations and in
compliance with SMACNA AHVAC Duct Construction Standardse.

Thermal Insulation:

1. Insulation material shall be similar in all respects to that manufactured by Owens-
Corning, Certainteed, Armstrong, or equal. Exterior wrap for sheet metal shall be type
703 FRK 25. Provide and install all thermal insulation for the HVAC system.

2. Except for materials which are subsequently exempted, all other materials used as
part of the thermal insulation shall have a fire hazard rating not to exceed 25 for flame
spread and 50 for fuel contributed and smoke developed.

Components:
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F.

G.
2.04
PART 3

A.

B.
PART 4
4.01

A.

B.

C.

D.
4.02

A.

1. Provide all adhesives, sealers, vapor barrier coatings, etc., compatible with the
material to which they are applied. They shall not corrode, soften, or otherwise attack
such material in either the wet or dry state and must be suitable for the service
temperature.

Ceiling Diffusers:

Provide adjustable-blade high-performance louver with 6" frame depth, constructed of
extruded aluminum.

Sound Adsorption and Isolation:

Neoprene vibration isolation supports shall be provided on the air conditioning unit and other
equipment that may transmit noise or vibration to the building structure.

TEMPERATURE CONTROLS

Furnish and install a heavy duty corrosion resistant wall mounted thermostat with locking
cover. Use Carrier thermostat control or equal.

TESTING AND BALANCING
The Contractor shall test and balance the air conditioning system.

The term aair conditioning systems@ shall be understood and intended to mean all air
conditioning supply systems, and all associated equipment and accessories.

EXECUTION
GENERAL

Install the air conditioning system where indicated, in accordance with equipment
manufacturer’s written instructions, and with recognized industry practices, to ensure that
units comply with requirements and serve intended purposes.

Coordinate with other work, including plumbing, ceiling and truss construction, roof decking,
electric, piping, and overhead crane system as necessary to interface installation of air
handling units with other work.

Install air handling unit on vibration mounts and comply with manufacturer=s indicated
installation method.

Spare Parts:

1. Provide one complete extra set of filters for the air handling unit. Install new filters at
completion of air handling system work, and prior to testing, adjusting and balancing

2. ‘g?orl\;i.de one spare set of belts for the air handling unit.

INSTALLATION

All major components shall be rigidly and strongly supported with suitable braces, tees, or
angles to keep them true to shape and prevent buckling.

P:\Annual Bid (Utilities)\specs\spec as of 08.27.08.doc 374 /438



B. Pocket joints or bar slips, if used, must be riveted at the corners. Approved means must be
provided to prevent pocket and slip joints pulling apart such as riveting on 12 inch centers, clip
punching on 8 inch centers or button pressing on 4 inch centers. Sheet metal screws
puncturing ducts will not be allowed in the construction of seams and joints.

C. Sealing and Leak Testing: All seams, joints, gaps, holes, etc. in the ductwork shall be sealed
with mastic and checked for airtightness before insulation is applied.

D. Ductwork Cleaning: Contractor shall thoroughly clean all ductwork chambers, fans, etc.,
manually. After this is done, blow out the systems with a built-up velocity so as to properly

clean the interior of all ductwork, leaving same free of all foreign matter. The cleaning work
shall be done before any painting is done.

END OF SECTION
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PART 1
1.01

1.02

1.03

1.04

SECTION 16050 ELECTRICAL - GENERAL PROVISIONS
GENERAL
SCOPE OF WORK

Furnish all labor, materials, devices, equipment, appurtenances, and incidentals required fora
complete electrical system as hereinafter specified and/or shown on the Contract Drawings.
This work may necessarily include interfacing with and/or completely installing devices and/or
equipment furnished under other sections of these Specifications.

Itis the intent of these Specifications that the electrical system be suitable in every way for the
service required. All materials and all work/labor which may be reasonably implied as being
incidental to the requirements of this Section shall be furnished at no additional cost to the
Owner.

All power interruptions to existing equipment shall be at the Owner's convenience. Each
interruption shall have prior approval. Request(s) for power interruption(s) shall be made at
least forty-eight (48) hours in advance.

The work shall include complete testing of all electrical components, including wiring.

Allworkmanship shall be of the highest quality. Substandard work will be rejected and it shall
be replaced entirely at the Contractor's expense with no cost to the Owner.

It shall be the responsibility of each bidder or his authorized representative to physically visit
the job site in order that he may be personally acquainted with the area(s), buildings and/or
structures intended for use in the installation/construction under this Specification. The
submittal of a proposal/bid by a bidder shall be considered evidence that he has complied
with this requirement and accepts all responsibility for a complete knowledge of all factors
governing his work. Therefore, failure to comply with this requirement of the Specifications will
NOT be grounds for the successful bidder (Contractor) to request approval of change orders
and/or additional monetary compensation.

TEMPORARY ELECTRICAL SERVICE

The Contractor shall make the requisite arrangements for securing temporary electrical power
for his use in accordance with Section 01510 of these Specifications.

CODES, INSPECTIONS AND FEES

All materials and installations shall be in accordance with the National Electrical Code (latest
edition) and the latest editions of all applicable national, state, county and local codes.

To the extent that any item is routinely tested and rated by the Underwriter's Laboratories,
Inc., that item shall bear the U.L. label. Additionally, all items shall be manufactured to the
applicable NEMA standards.

The Contractor shall make the necessary arrangements for obtaining all requisite permits and
inspections and pay any applicable fees.

TESTS
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1.05

1.06

1.07

The Contractor shall test all items individually and as a system for proper operation.

The Contractor shall, at his expense, make all the requisite repairs, adjustments and/or
alterations to correct any shortcomings found as a result of the tests performed under Item
1.04.A above.

A representative of the Owner shall be present during all testing. The Owner shall be notified
at least two (2) days prior to any testing.

SLEEVES AND FORMS FOR OPENINGS

Provide and place all sleeves for conduits penetrating floors, walls, partitions, etc. Locate all
necessary slots for electrical work and form before concrete is poured.

CUTTING AND PATCHING

All cutting and patching shall be done in a thoroughly workmanlike manner - i.e., care shall be
taken when cutting not to damage or mar surrounding areas, and when patching to match the
original finish as closely as possible while providing a watertight seal. Refer to Item 1.01.E
above.

INTERPRETATION OF DRAWINGS

The layouts and arrangements as shown on the Contract Drawings are indicative of the
physical arrangements desired; however, they are not intended to restrict the Contractor's
freedom to accommodate the exact conditions as found in the field. Any deviations from the
arrangements shown must be approved by the Owner prior to the final placement of the
item(s) in question.

The Contract Drawings are not intended to show exact locations of conduit runs.

Circuit and conduit layouts shown are not intended to indicate the exact installation details.
The Contractor shall furnish and install all requisite items, including all fittings, junction boxes,
etc., to insure that the electrical system operates in conformance with the Specifications and
the specific requirements of an individual piece of equipment.

Where circuits are shown as "home-runs", all necessary fittings and boxes shall be provided
for a complete conduit installation.

All three-phase circuits shall be run in separate conduits unless otherwise shown on the
Contract Drawings.

Surface mounted items such as panelboards, junction boxes, conduit, etc., shall be supported
by spacers to provide a clearance between the equipment and the mounting surface.

The Owner shall make the final decision in determining the exact location(s) and mounting
height(s) of any item(s) or piece(s) of equipment in question.

All connections to equipment shall be made in accordance with the approved- shop and
manufacturer's drawings, regardless of the number of conductors shown on the Contract Bid
Drawings.

The Contractor shall coordinate the work of the different trades in order to prevent
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1.08

1.09

1.10

interferences between conduit(s), piping and other non-electrical equipment. In case any
interference develops, an authorized representative of the Owner shall decide which
equipment, conduit(s) or piping must be relocated, regardless of which was installed first. Any
such interferences shall be remedied solely at the Contractor's expense without any additional
cost to the Owner.

EQUIPMENT SIZING AND HANDLING

The Contractor shall thoroughly check all entryways, doors, hallways, stairways, buildings and
structures through which equipment must be transported to reach its final location.

If necessary for safe passage of the equipment, the manufacturer shall be required to ship his
material in sections sized to pass through the restricted areas. This requirement holds even if
such equipment sizing differs from the manufacturer's standard shipping section.

To the extent possible, the equipment shall be kept upright at all times. If equipment has to
be tilted for ease of passage through restricted areas, the manufacturer shall provide specific
handling instructions as well as any requisite bracing in order to assure both the functional
integrity of the equipment and the validity of the equipment warranty.

SUBMITTALS

As specified under Section 01340 of these Specifications, the Contractor shall submit shop
drawings and/or manufacturer's cut sheets for approval of all materials, equipment, devices,
apparatus, and other items as required by the Owner.

1. Prior to submittal by the Contractor, all shop drawings shall be checked for accuracy
and Contract requirements. Shop drawings shall bear the date checked and shall be
accompanied by a statement that the shop drawings have been examined for
conformity to the Specifications and Contract Drawings. This statement shall also list
all discrepancies with the Specifications and Contract Drawings. Shop drawings not
so checked and noted shall be returned unchecked by the Owner.

2. The Owner's check shall be only for conformance with the design concept of the
Project and compliance with the Specifications and Contract Drawings. The
responsibility for, or the necessity of, furnishing materials and workmanship required
by the Specifications and Contract Drawings which may not be indicated on the shop
drawings is included under the work of this Section.

3. No material shall be ordered, no equipment manufacturing shall be started, nor shall
any shop work/fabrication commence until the Owner has approved the shop
drawings. Any deviation from this requirement of the Specifications shall be entirely at
the risk and expense of the Contractor without any additional cost to the Owner.

Record Drawings: As the work progresses, the Contractor shall legibly record all field
changes on a set of Contract Drawings. When the project is completed, the Contractor shall
furnish the Owner with a complete set of reproducible "as-built" drawings.

MANUFACTURER'S SERVICES
The Contractor shall arrange for an authorized manufacturer's representative who shall be an

experienced field service engineer to be present for the inspection, installation, testing,
calibration, adjusting and start-up of any item(s) or piece(s) of equipment as deemed
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1.11

1.12

necessary by the Owner.

In addition to the duties of Item 1.11.A above, the manufacturer's representative shall also
instruct the Owner's personnel in the proper operation and maintenance of the item(s) in
question.

MATERIALS

All materials used shall be new, unused and as hereinafter specified. Where not specifically
called out, all materials shall be of the very best quality of their respective kinds. Unless
specifically otherwise approved in writing by the Owner, only material manufactured in the
United States shall be used!

Where applicable, all materials and equipment shall conform with the requirements of Item
1.03.B above.

Electrical equipment shall at all times during construction be adequately protected against
both mechanical injury and damage by water. Electrical equipment shall be stored indoors in
dry shelters. Any damaged equipment shall be replaced by the Contractor at his own
expense.

All items shall be manufactured from the materials specified - substitute materials will NOT be
acceptable.

Only the specified manufacturer's equipment shall be used unless an "or approved equal” is
noted. The Owner shall be the sole determiner of what constitutes an "approved equal”.

GUARANTEES AND WARRANTIES

Allitems furnished under the Electrical Specifications shall be guaranteed and/or warranted,
in writing, against defects in materials, construction and workmanship as specified under
Section 01740 of these Specifications.

END OF SECTION
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PART 1
1.01

PART 2
2.01

SECTION 16108 MISCELLANEOUS EQUIPMENT

GENERAL

SCOPE OF WORK

Furnish and install all miscellaneous equipment as hereinafter specified and/or shown on the
Drawings.

Installation shall be in the locations described herein and/or shown on the Drawings and/or
where directed by the Owner’s authorized personnel.

PRODUCTS

MATERIALS

CIRCUIT BREAKERS

1.

The circuit breakers shall be the molded case bolt-on type, shall have a single pole,
shall be rated 20-amperes at 120/240 VAC, and shall have an interrupting rating of
10,000-amperes.

2. To match existing equipment, the circuit breakers shall be the Square “D” Catalog No.
QO0B120 with “VISI-TRIP” indicator for use on a Square “D” NQOD panelboard, NO
SUBSTITUTIONS!

SAFETY SWITCHES

1. The safety switches shall be the visible blade, non-fusible, heavy duty type, shall have
a quick-make, quick-break, single throw operating mechanism, and shall have both a
dual cover interlock and a color coded indicator handle.

2. The safety switches shall have three (3) poles, shall be rated 30-amperes at 600 VAC,
shall have all current carrying parts made of copper, and shall be furnished in a NEMA
3R rainproof enclosure. ,

3. The safety switches shall have 1-inch bolt-on hubs, a solid neutral assembly, and a
copper ground Kit.

4. In addition to being UL listed under files E2875 and 154828, the safety switches shall
comply with the following standards:

a. UL 98, Enclosed and Dead Front Switches.
b. NEMA KS1, Enclosed Switches.
c. Federal Spec WS-865c for Type “HD”.

5. To match existing equipment, the safety switches shall be the Class 3110 Heavy Duty
Safety Switch, Square “D” Catalog No. HU361RB, NO SUBSTITUTIONS!

FLOW METER

1. Two (2) flow meters shall be provided. One (1) flow meter shall be installed as
hereinafter described and one (1) flow meter shall be shelf-stored in the original
factory packing.

2. The flow meters shall be the Doppler type with separately mounted electronics and
two (2) non-intrusive strap-on transducer assemblies.

3. The installed transducers shall be attached to the outer periphery of the pipe with

stainless steel straps which shall be furnished as part of the flow meter package.
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Additionally, the transducers shall be furnished with a 30-foot long cable to
interconnect with the meter electronics.

4. Both flow meter electronics shall have the following:

Accuracy to plus or minus 2% of the actual flow.

User-friendly keypad programming.

90,000 point data logger.

Flow range of 0.05 to 32.0 feet per second.

Both 4-20 maDC and RS 232 outputs.

Supply voltage of 90-132 VAC, 60 Hertz, single phase.

Four (4) relays with 5 Amp SPDT contacts, fully programmable.

5. To match existing equipment, the flow meter shall be Catalog No. SX4041-100A as
manufactured by Polysonics, NO SUBSTITUTIONS!

6. The electronics of the installed flow meter shall have a PVC or fiberglass weatherproof
enclosure with a hinged cover (left vertical side) and clamps or clasps along the other
three sides. The enclosure shall be approximately 24-inches square by 10-inches
deep. The enclosure shall have an aluminum mounting backplate and shall be
furnished with an interior-mounted duplex receptacle (see Item D.1 below). The flow
meter enclosure shall be as manufactured by Hoffman, Rob Roy, or approved equal.

@"oooToD

D. DUPLEX RECEPTACLES

1. Flow Meter Enclosure

a. The duplex receptacle shall be the ground fault circuit interrupter (GFCI) type,
shall be rated 20-amperes at 125 VAC and shall be of the NEMA 5-20R
configuration.

b. The duplex receptacle shall be made of brown nylon and shall be back and
side wireable.

c. The duplex receptacle shall be Hubbel Catalog No. 5362, or approved equal.

d. The duplex receptacle shall be furnished with a surface mounted PVC or
plastic device box.

e. The duplex receptacle shall be furnished with a brown nylon cover plate (both

cover plate and duplex receptacle must be from the same manufacturer). The
cover plate shall be Hubbel Catalog No. P8X, or approved equal.

2. New Meter Vault
a. The duplex receptacle shall be the ground fault circuit interrupter (GFCI) type,
shall be rated 20-amperes at 125 VAC and shall be of the NEMA 5-20R
configuration.
b. The duplex GFCI receptacle shall have a brown nylon face, shall have pre-
stripped 4-inch back wire leads, and shall have captive mounting screws.
C. The duplex GFCI receptaclé shall have a band on reset button to provide a

visible indication of a ground fault trip.
d. The duplex GFCI receptacle shall be Hubbell Catalog No. GF5362, or
approved equal.

e. The duplex GFCI receptacle shall be furnished with a surface mounted PVC or
plastic device box.
f. The duplex GFCI receptacle shall be furnished with a zinc die cast

weatherproof cover plate with dual flip lids (both cover plate and duplex GFCI
receptacle must be from the same manufacturer). The cover plate shall be
Hubbell Catalog No. CWP8H, or approved equal.

E. PAD SUPPORT STRUCTURE
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A support structure, firmly embedded into the concrete pad outside the East wall of
the new meter vault, shall be provided onto which the two (2) safety switches and the
flow meter electronics enclosure shall be mounted.

The support structure shall be fabricated from stalnless channels and shall have all
stainless steel mounting hardware.

The height of the support structure shall be such as to maintain an even 6'-0"
mounting height form the top surface of the concrete pad to the top surface of the
individual devices mounted on the support structure.

The width of the support structure as well as the length and width of the steel
reinforced concrete pad are predicated on the use of the devices specified elsewhere
in this Section. If other than the specified items are used, the respective dimensions
may have to be altered accordingly.

The stainless steel channel and stainless mounting hardware shall be as
manufactured by Unistrut, Kindorf, or approved equal.

EXECUTION
(NOT USED)

END OF SECTION
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1.01

1.02

1.03

SECTION 16110 CONDUITS AND FITTINGS
GENERAL
SCOPE OF WORK

Furnish and install the conduits, fittings, devices and appurtenances as hereinafter specified and/or as
shown on the Contract Drawings.

SUBMITTALS

The requirements of Section 01340 and Section 16050 shall be met.

PART 2

2.01

A

APPLICATIONS

Except where otherwise shown on the Contract Drawings, or hereinafter specified, all wiring shall
be run in rigid conduits.

Galvanized rigid steel conduits shall be used at all locations aboveground and within structures
and buildings except where otherwise shown on the Contract Drawings.

Galvanized rigid steel conduits shall be used at all locations for shielded instrumentation and
shielded control wiring except where otherwise shown on the Contract Drawings.

Schedule 80 PVC conduits shall be used for all underground, under-slab and in-slab applications
except where otherwise shown on the Contract Drawings.

Schedule 80 PVC conduits shall be used in highly corrosive areas such as chlorine storage
areas, digesters, fluoride storage and handling areas, etc.

All conduits of a given type shall be the product of one manufacturer.

Except where otherwise shown on the Contract Drawings, or hereinafter specified, all boxes shall
be metal.

Flush mounted switch, receptacle and control station boxes shall be pressed steel.
Surface mounted switch, receptacle and control station boxes shall be cast or malleable iron.
Devices designated as NEMA Type 4 shall be 316 stainless steel, gasketed.

Devices designated as NEMA Type 4X shall be fiberglass, gasketed, except as otherwise shown
on the Contract Documents.

Combination expansion-deflection fittings shall be used where conduits cross structural
expansion joints.

PRODUCTS
MATERIALS
Rigid Conduit
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1. Rigid steel conduit shall be hot-dipped galvanized as manufactured by the Youngstown
Sheet and Tube Company, Wheeling-Pittsburg Steel Corp., or approved equal.

2. Rigid PVC conduit shall be Carlon Plus 80 rigid PVC non-metallic conduit (extra heavy
wall EPC-80) as manufactured by Carlon, or approved equal.

3. Electrical metallic tubing shall be hot-dipped galvanized steel as manufactured by U.S.
Steel Corp., Youngstown Sheet and Tube Company, or approved equal.

B. Liquidtight, Flexible Conduit

1. Liquidtight, flexible metal conduits shall be Sealtite, Type UA, as manufactured by
Anaconda, American Flexible Conduit Co., Inc., or approved equal.
2. Liquidtight, flexible non-metallic conduits shall be Carflex Liquidtight Flexible Non-Metallic

Conduit as manufactured by Carlon, or approved equal.
C. Rigid Conduit Fittings

1. Rigid Steel Conduit Fittings:

a. Steel elbows, bends, sweeps, nipples, couplings, etc., shall be hot-dipped
galvanized as manufactured by Youngstown Sheet and Tube Company, or
approved equal.

b. Conduit hubs shall be as manufactured by Meyers Electric Products, Inc., or
approved equal.

2. Rigid Non-Metallic Conduit Fittings: PVC elbows, bends, sweeps, nipples, couplings,
device boxes, etc., shall be Plus 80 fittings as manufactured by Carlon, or approved
equal.

3. EMT Conduit Fittings: EMT fittings shall be hot-dipped galvanized steel, rain-tight,
concrete tight, compression type, as manufactured by Crouse-Hinds, Appleton Electric
Company, or approved equal.

D. Flexible Conduit Fittings

1. Flexible Metal Conduit Fittings: Fittings used with flexible metal conduit shall be of the
screw-in type as manufactured by Thomas and Betts Company, or approved equal.

2. Flexible Non-Metallic Conduit Fittings: Fittings used with flexible non-metallic conduit
shall be Carflex Liquidtight Non-metallic Fittings as manufactured by Carlon, or approved
equal.

E. Flexible Couplings: Flexible couplings shall be as manufactured by Crouse-Hinds, Appleton

Electric Company, or approved equal.

F. Wall Seals: Conduit wall seals shall be type "WSK" as manufactured by the O.Z. Electrical
Manufacturing Company, or approved equal.

G. Expansion Fittings: Combination expansion-deflection fittings shall be type "XD" as
manufactured by Crouse-Hinds, or approved equal.

H. Boxes
1. Device Boxes
a. Flush mounted wall device boxes shall be galvanized pressed steel as
manufactured by the Raco Manufacturing Company, or approved equal.
b. Surfaced mounted wall device boxes shall be cast or malleable iron as

manufactured by Crouse-Hinds, Appleton Electric Company, or approved equal.
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3.01

(o Flush mounted in-floor device boxes shall be cast metal, shall be watertight, shall
have adjustable cover frames, and shall be as manufactured by Russell & Stoll
Company, Steel City Electric, or approved equal.
2. Other Boxes

a. Terminal boxes, junction boxes, pull boxes, etc., except as otherwise specified
and/or shown on the Contract Drawings, shall be hot-dipped galvanized steel.

b. The boxes shall have continuously welded seams which shall be ground smooth
prior to being galvanized.

c. The box bodies shall be flanged, shall be not less than 14-gauge metal, and shall
not have holes or knockouts.

d. The box covers shall be not less than 12-gauge metal, shall be gasketed, and
shall be fastened to the box bodies with stainless steel screws.

e. The boxes shall be as manufactured by Hoffman Engineering Company, or

approved equal.

Conduit Mounting Devices: Hangers, rods, channel, backplates, clips, straps, beam clamps, etc.,
shall be hot-dipped galvanized iron or steel as manufactured by Appleton Electric Company,
Thomas and Betts Company, Unistrut Corp., or approved equal.

Fixture Support System

1. The fixture support system shall be the channel type and shall be furnished complete with
all requisite mounting hardware and appurtenances.

2. The channel, mounting hardware and related appurtenances shall be hot-dipped
galvanized steel.

3. The fixture support system shall be as manufactured by the Unistrut Corp., or approved
equal.

EXECUTION

INSTALLATION

No conduit smaller than 3/4-inch electrical trade size shall be used nor shall either 1-1/4-inch
conduit or 3-1/2-inch conduit be used. Minimum size underground, under slab or in-slab shall be
1-inch.

No wires shall be pulled until the individual conduit runs are complete in all details. Additionally,
each conduit shall be cleaned and reamed and certified clear of all burrs and obstructions before
any wire is pulled.

The ends of all conduits shall be tightly capped to exclude dust and moisture during construction.

For all galvanized steel conduits, the field-cut threads shall be thoroughly cleaned and coated
with a cold galvanizing compound which contains 95% pure zinc metal. The galvanizing
compound shall be as manufactured by ZRC Products Company, or approved equal. This
treatment shall also be used on any nipples, elbows, etc., that are not supplied with galvanized
threads.

Conduits shall be supported at intervals of 8-feet or less, as required to obtain a rigid installation.

Exposed conduits shall be run parallel with and/or perpendicular to the surrounding surface(s).
No diagonal runs will be allowed.
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Single conduits shall be supported by one-hole pipe clamps in combination with one-screw
backplates to provide space between the conduits and the mounting surface.

Multiple horizontal runs of conduits shall be supported by trapeze type hangers (channel)
suspended by threaded rod, 3/8-inch minimum diameter.

Multiple vertical runs of conduits shall be supported by structurally mounted channel in
combination with conduit clamps.

Conduit support devices shall be attached to structural steel by welding or beam or channel
clamps as indicated on the Contract Drawings.

Conduit support devices shall be attached to concrete surfaces by "spot type" concrete inserts.
Conduits terminating in pressed steel boxes shall have double locknuts and insulated bushings.
Conduits terminating in gasketed enclosures shall be terminated with conduit hubs.

Conduit wall seals, waterproof type, shall be used at all locations where conduits penetrate walls.

Liquidtight, flexible conduit - metal or non-metallic as shown on the Contract Drawings - shall be
used for all motor terminations and for all connections/terminations where vibration is anticipated.

Flexible couplings shall be used in hazardous locations for all motor terminations and for all
connections/terminations where vibration is anticipated.

Conduit stubouts for future construction shall be capped at both ends with threaded PVC conduit
caps.

The cement used for PVC conduit installations shall be as manufactured by Carlon, or approved
equal.

Galvanized steel conduits entering manholes and/or below grade pull boxes shall be terminated
with grounding type bushings which shall be connected to a 5/8-inch by 10-foot long driven
ground rod with No. 6 AWG bare copper wire.

Galvanized rigid steel conduit shall be used for all risers. The underground portion of the riser
and a 12-inch section of the riser immediately above the ground or slab/floor level shall be
painted with a bitumastic coating.

The use of electrical metallic tubing shall be restricted to low voltage applications (600V or less) in
non-process areas where specifically approved by the owner on a "per installation” basis - e.g.,
above suspended ceilings in office areas.

GUARANTEES AND WARRANTIES

The Contractor shall guarantee and warrant all materials and labor provided under this Section in
accordance with Section 01740 and Section 16050 of these Specifications.

END OF SECTION
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SECTION 16120 WIRES AND CABLES
GENERAL
SCOPE OF WORK

Furnish and install all wires, cables and appurtenances as described hereinafter and/or as shown
on the Contract Drawings.

SUBMITTALS

The requirements of Section 01340 and Section 16050 shall be met.

Samples of the actual wires and cables proposed for use shall be submitted for approval. There
shall be a sample for each size and type of wire and cable proposed for use. The samples shall
be of sufficient length to show the maximum rated voltage, insulation type and class, conductor
size, the manufacturer's name, trademark or identifying logo, and the U.L. listing number.

The wires and cables as approved for use shall be compared with the wires and cables actually
installed. If any unapproved wires and cables are installed, they shall be removed and replaced
solely at the Contractor's expense with no additional cost to the Owner.

APPLICATIONS

The wire for lighting and receptacle circuits shall be type THHN/THWN, solid or stranded.

The wire for all power circuits and motor leads shall be type THHN/THWN, stranded.

Single conductor wires for control, indication and metering shall be type THHN/THWN, No. 14
AWG, stranded.

Multiconductor control cable shall be No. 14 AWG, stranded.

The wire for process instrumentation shall be No. 16 AWG, stranded.

MINIMUM SIZES

Except for control and signal leads, no conductor smaller than No. 12 AWG shall be used.
PRODUCTS

MATERIALS

Wire and cables shall be made of annealed, 98% conductivity, soft drawn copper conductors.
All conductors shall be stranded except that the uninsulated copper grounding conductors shall
be solid. However, the Contractor may, at his option, install solid conductors for the lighting and
receptacle circuits.

600 VOLT WIRE AND CABLE

Type THHN/THWN insulation shall be used for all 600 Volt wires and cables. The insulation shall
be a flame-retardant, heat-resistant thermoplastic, and shall have a nylon, or equivalent, jacket.
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PART 3

3.01

B.
C.

The 600 Volt wires and cables shall be as manufactured by Anixter, Rome Cable, Southwire, or
approved equal.

INSTRUMENTATION AND CONTROL WIRING

Process instrumentation wiring shall be No. 16 AWG stranded twisted pair, 600 Volt, cross-linked
polyethylene insulated, aluminum tape shielded, PVC jacketed. Multiconductor cables with
individually twisted pairs shall be installed where shown on the Contract Drawings.

Multiconductor control cables shall be No. 14 AWG, stranded, 600 Volt, cross-linked polyethylene
insulated, PVC jacketed.

Instrumentation and control wiring shall be as manufactured by Belden, Alpha, or approved
equal.

5KV CABLES

All 5KV cables shall be manufactured and tested in accordance with ICEA Publication No. 5066-
524 and AEIC No. 5, latest revisions.

5KV cables shall be single conductor, stranded, shielded, cross-linked polyethylene insulated,
PVC jacketed, 133% insulation level, ungrounded.

5KV cables shall be as manufactured by Anixter, or approved equal.
5KV CABLE TERMINATIONS AND SPLICES
Both ends of 5KV cables shall be terminated in accordance with IEEE Standard 48, Class 1.

Terminations shall be of the preformed stress cone type, shall be approved by the E:able
manufacturer for use with his cable, and shall be as manufactured by Anixter, or approved equal.

Unless otherwise shown or indicated on the Contract Drawing, no splices may be made in the
5KV cables without the prior written approval of the Owner.

Where splicing is permitted, the splicing methods and materials shall be approved by the cable
manufacturer for use with his cable and shall be as manufactured by Anixter, or approved equal.

All 5KV cable terminations and splices shall be made by a qualified and certified high/medium
voltage cable splicer whose qualifications shall be submitted to the Owner for approval before any
work is begun.

EXECUTION

INSTALLATION

Wires and cables shall be sized as shown on the Contract Drawings and/or, where applicable,
sized to match existing wiring.

All conductors shall be carefully handled to avoid kinks or damage to the insulation.

Lubricants or pulling compounds shall be used to facilitate wire pulling. Such
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lubricants/compounds shall be U.L. listed for use with the insulation specified.

Use pulling means - fish-tape, cable, rope, basket weave wire/cable grips, etc. - which will not
damage the wire/cable insulation or the raceway.

Shielded instrumentation wire shall be installed from terminal to terminal with no splicing at any
intermediate point.

Shielded instrumentation wire shall be installed in rigid steel conduit and pull boxes that contain
only instrumentation cables. Instrumentation cables shall be separated from control cables in
manholes.

Shielding on instrumentation cables shall be grounded at the transmitter end only.

All new wires and cables shall be continuous and without splices between points of connection to
equipment terminals. However, the Owner will permit a splice provided that the length between
the connection points exceeds the greatest standard shipping length available from the submitted
manufacturer and no other manufacturer acceptable to the Owner is able to furnish wires or
cables of the required length.

All 600 volt wire and cable connections shall be made using compression type connectors.
Insulated connectors shall be used for all terminations. The connections shall be made so that
both the conductivity and the insulation resistance shall be not less than that of the uncut
conductor.

All 5KV cable connections shall be made using approved terminators.

5KV cables exposed in manholes, vaults, pull boxes, switchgear and other areas where the
cables are not protected by conduits shall be fireproofed using fireproof tape and/or glass tape in
accordance with the manufacturer's recommendations and instructions. Fireproofing using
asbestos tape shall not be used.

All wires shall be numbered at both ends and at all intermediate junction points. Screw type
terminations shall be made with forked tongue (spade), self-insulated, crimp terminals. All other
wire terminations shall be made on appropriate terminal strips.

TESTS

Upon the completion of the pulling-in of and prior to the terminating/connecting of the 600 Volt
wiring, all wires shall be individually checked and tested for continuity and short circuits, and each
wire/cable shall be meggeredto check insulation resistance. The test voltage shall be not less
than 500 Volts. Three (3) copies of these test results shall be submitted to the Owner.

Similarly, the 5KV cables shall also be tested, except that a 15 minute test shall also be made
using a DC voltage not less than 80% of that used for the factory tests. A plot of leakage current
versus voltage shall be made and three (3) copies of the test results shall be submitted to the
Owner.

An authorized representative(s) of the Owner shall witness all testing. The Owner shall be
notified at least two (2) days in advance of the testing.

Any faulty conditions and/or shortcomings found during the testing shall be corrected at no cost to
the Owner. However, a retest to demonstrate compliance shall be conducted before any hook-
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ups or terminations are made. Any such requisite retesting shall be witnessed by an authorized
representative(s) of the Owner.

3.03 GUARANTEES AND WARRANTIES

A. The Contractor shall guarantee and warrant all materials and labor provided under this Section in
accordance with Section 01740 and Section 16050 of these Specifications.

END OF SECTION
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SECTION 16150 MOTORS
GENERAL
SCOPE OF WORK
Furnish, install, connect and test all motors as hereinafter specified and/or shown on the Contract

Drawings. This work may necessarily include furnishing/installing, connecting and testing motors
required by and/or furnished under other sections of these Specifications.

SUBMITTALS
The requirements of Section 01340 and Section 16050 shall be met.

The Contractor shall submit to the Owner five (5) sets of the certified motor manufacturer(s)
dimension drawings showing nameplate data and outline dimensions within three (3) weeks of
receiving the order.

The Contractor shall submit to the Owner five (5) sets of the standard motor manufacturer(s) test
results (per 3.02 A) for the motors after they are constructed prior to the motors being shipped.

PRODUCTS
RATING

Motors shall be of the type and size to perform the required duty without exceeding their design
ratings. Motors driving pumps shall not overload at any head or discharge condition of their
respective pumps.

Motors shall not be operated into their service factor range on a continuous basis as a means of
supplying motors smaller than required by the specific applications.

Unless otherwise specified and/or shown on the Contract Drawings, the following shall apply:

1. Motors 200 HP and above shall be the medium voltage type for use at 4,160 Volts, 3-
phase, 60 Hertz; motors smaller than 200 HP shall be the low voltage type. Where
motors 100 HP and larger are used at 480 Volts, 3-phase, 60 Hertz, they shall be suitable
for autotransformer type reduced voltage starting.

2. Motors 1/2 HP through 100 HP shall be dual voltage for use at 230/460 Volts, 3-phase,

60 Hertz.

3. Motors 125 HP through 199 HP shall be single voltage for use at 460 Volts, 3-phase, 60
Hertz.

4, Motors smaller than 1/2 HP shall be dual voltage for use at 120/240 Volts, single phase,
60 Hertz.

Use inverter duty motors with all adjustable speed drive systems. These motors shall be built
with Class F or Class H insulation systems, designed to operate at 70 degrees C rise over
ambient at full load, and be provided with insulated bearings. The drive system should always be
located within 150 feet of the motor it is servicing.

POWER FACTOR CORRECTION CAPACITORS

Motors 100 HP and larger shall be furnished with power factor correction capacitors. The

P:\Annual Bid (Utilities)\specs\spec as of 08.27.08.doc 391/438



2.03

2.04

2.05

B.

capacitors shall be located in the motor controller. The motor manufacturer shall provide suitable
capacitors to the motor controller manufacturer. :

Capacitors shall have both integral fuse protection and a discharge resistor. Capacitor current
shall not exceed the motor no-load magnetizing current.

Capacitor insulating media shall strictly conform to the requirements of the Environmental
Protection Agency, particularly with regards to non-flammability and environmental safety.

With power factor correction, motors shall have a minimum power factor of .95 at full load running
conditions.

EFFICIENCY
Medium voltage motors shall have a minimum efficiency of 95% at full load.

Low voltage motors 15 HP and larger shall have a minimum efficiency of 93% at full load, 91% for
TEFC motors.

SPACE HEATERS

Motors 50 HP and larger shall have a 120 Volt, single phase space heater for moisture control.
The space heaters shall be the motor manufacturer's standard wattage rating for the specific
motor size and type.

If a motor is on the job site longer than three (3) days prior to its final installation, the motor's
space heater shall be energized and the space heater shall remain energized until such time as
the motor is transported for immediate final installation.

After final installation, the motor's space heater shall be energized and the space heater shall
remain energized until final testing. After final testing, the motor's space heater shall be
connected for normal operation.

CONSTRUCTION
General

1. All drip proof and weather protected Type | motors shall have epoxy encapsulated
windings. Non-encapsulated motors used outdoors or in specified conditions shall be
totally enclosed, TENV or TEFC as specified and/or shown on the Contract Drawings.
Totally enclosed motors shall be designed for severe duty.

2. Motor stators shall have copper windings. The individual steel stator laminations shall be
made from quality at least as good as M22 silicon steel with a lamination thickness no
greater than .019 inches. The stacking factor of the assembled stator core laminations
shall be 90% or higher. }

3. Squirrel cage rotor laminations shall be made from steel with quality at least as good as
M22 silicon steel with a lamination thickness no greater than .019 inches. The stacking
factor of the assembled rotor core shall be 90% or higher.

4, All applicable NEMA, ANSI, IEEE and U.L. standards will be strictly followed.

5. Motors shall have factory stamped stainless steel nameplates.

6. Motor frames 254 T and larger shall have lifting lugs or "O" type bolts for ease in handling.

Medium Voltage Motors
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Medium voltage motors shall be of the squirrel cage induction type, shall be NEMA
Design B with normal starting torque, shall be rated 4,160 Volts, 3-phase, 60 Hertz, and
shall have enclosures as specified and/or shown on the Contract Drawings.

The stator windings shall be epoxy encapsulated, Class B or better insulation, with a
maximum stator winding temperature of 90EC by resistance above a 40EC ambient
when operated continuously at 115% of rated horsepower, voltage and frequency. The
insulation system shall comply with all applicable NEMA standards, including the
conformance test of Bulletin MG-1, 20.48.

The stator windings shall be provided with six (6) resistance temperature detectors
(RTD=s), two (2) per phase. The RTD=s shall be at least six inches long (where core
stack length permits) and inserted approximately midway in the stator slot between the
coil sides. The leads shall be brought to terminals in the low voltage terminal box and
labeled according to their respective RTD. The motor manufacturer shall provide any
necessary relays or hardware for the RTD=s to initiate an alarm or shut the motor down in
the event the RTD=s have reached a predetermined set point temperature.

The motors shall be equipped with both space heaters and power factor correction
capacitors per ltem 2.04 and ltem 2.02 above, respectively.

The motors shall have oil lubricated thrust bearings of the spherical roller or ngsbury
type as required by the application. Minimum bearing life, in conformance with AFBMA
standards, shall be ten (10) years.

The bearings shall be provided with RTD's, the leads of which shall be brought to
terminals in the low voltage terminal box. The motor manufacturer shall provide suitable
relays to the motor controller manufacturer to mount in the motor controller.

Bearing housings shall be equipped with sight gauges, fillers and drain plugs.

The high voltage terminal box shall be of adequate size to accommodate the motor lead
stress cones.

The low voltage terminal box shall contain a terminal strip for the leads of the space
heaters, stator winding RTD's, and the bearing RTD's. All wiring shall be factory installed.
Lightning arrestors and surge capacitors shall be provided in the motor controller by the
motor controller manufacturer specified in other sections of these Specifications.
Medium voltage motors shall be as manufactured by General Electric Company, U.S.
Motor, Ideal Electric Company, or approved equal.

C. Low Voltage, 3-Phase Motors

1.

o o A w N

Low voltage three phase motors shall be of the squirrel cage induction types, shall be
NEMA Design B with normal starting torque unless otherwise specified, shall be designed
for continuous duty, with a 1.15 service factor, shall have a KVA/HP as defined by NEMA
of code G or less, shall be rated per Item 2.01.C.2 and C.3 above, and as specified
and/or shown on the Contract Drawings, shall have normal or high thrust bearings, and a
drip proof or totally enclosed housing.

Motors shall have a Class B nonhygroscopic insulation system. Class F insulation may
be used, but shall be limited to a Class B temperature rise.

The output shafts shall be suitable for either belt drive or direct connection as required by
the particular application.

Motor frames and end shields shall be made of heavy, rigid cast iron or fabricated steel
construction.

Motor shafts shall be made from high-grade, cold-rolled steel machined to standard
NEMA dimensions.

Motors shall have heavy-duty precision ball bearings with a minimum AFBMA bid life of
five (5) years. Bearings of high thrust motors shall be locked for a momentary upthrust of
30% downthrust.
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3.02

A.

Vertical hollow shaft motors shall have non-reversing ratchets to prevent backspin.

Totally enclosed motors shall have epoxy coated motor windings.

Motor conduit boxes shall be gasketed. Internal motor leads shall enter the conduit

boxes through grommets.

10. All interior and exterior motor surfaces shall have a final coating of a chemically resistant
corrosion and fungus protective epoxy fortified enamel finish sprayed over two (2) coats
of a red primer. Stator bore and rotor shall be epoxy coated.

11. All machined surfaces shall be coated with a rust inhibitor for easy disassembly.

12. Al fittings, bolts, nuts and screws shall be plated to resist corrosion. Bolts and nuts shall
be hex type.

13. Low voltage, 3-phase motors shall be as manufactured by General Electric Company,

U.S. Motors, or approved equal.

© 0~

qu Voltage, Single Phase Motors

1. Single phase motors shall.be either the split-phase or the capacitor-start induction types
rated for the continuous horsepower at the RPM specified and/or shown on the Contract
Drawings.

2. Motors shall be rated 120/240 Volts, single phase, 60 Hertz, shall have a NEMA Class B
insulation system, and shall have a dripproof or totally enclosed housing as required by
the particular application.

3. Motors shall have a corrosion protective finish on all internal and external surfaces. All
fittings shall have a corrosion resistant plating.

4, Mechanical characteristics shall be the same as those specified above for low voltage, 3-
phase motors.

5. Low voltage, single phase motors shall be as manufactured by U.S. Motors, Baldor, or
approved equal.

D. C. Motors

1. D. C. motors shall be of the size, type, rating, duty and construction as specified and/or
shown on the Contract Drawings.

2. D. C. motors shall be as manufactured by U.S. Motors, Baldor, or approved equal.

EXECUTION

INSTALLATION

Unless otherwise specified and/or shown on the Contract Drawings, all motors shall be
connected to the conduit system with a short section of flexible conduit, 18-inches minimum and
60-inches maximum.

Flexible conduit used for motor connections of No. 6 AWG or smaller wire shall have an approved
grounding conductor incorporated inside the flexible section.

For motor connections of No. 4 AWG and larger wire, the Contractor shall install an appropriately
sized grounding conductor in the conduit and terminate the grounding conductor at both the
motor end and the motor controller end with approved grounding clamps or connectors.
TESTS

Prior to shipment, all motors shall be given the manufacturer's standard tests. These tests shall
include, but not necessarily be limited to, the following:
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No-Load current.

Air gap measurement.

High potential test.

Shaft alignment.

Shaft and rotor balance.

Bearing alignment and lubrication.

oW~

B. After installation, but prior to putting the motors into service, the Contractor shall perform the
following minimum checks:

Motor alignment.

Motor clearances.

Bearing alignment and lubrication.

Correct rotation direction.

Megger motor windings. If insulation resistance is found to be low, the Contractor shall
notify the Owner immediately and shall not energize the motor.

oL~

3.03 ' 'GUARANTEES AND WARRANTIES

A. The Contractor shall guarantee and warrant all materials and labor provided under this Section in
accordance with Section 01740 and Section 16050 of these Specifications.

END OF SECTION
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PART 1

1.01

1.02

1.03

1.04

1.056

1.06

1.07

A.

SECTION 16152 INVERTER DUTY MOTORS

GENERAL

SCOPE OF WORK

Furnish and factory test two (2) inverter duty motors of the sizes and types hereinafter specified.
MANUFACTURER'S QUALIFICATIONS

The motors shall be the products of a single manufacturer who has a minimum provable history of
three (3) years in the manufacturing and servicing of inverter duty motors of the sizes and types
hereinafter specified.

APPLICATION

The motors will each be used to power a variable torque load consisting of a centrifugal pump in
wastewater effluent pumping service.

OPERATING CONDITIONS

The motors shall be able to operate under the following environmental conditions without
modification or derating:

1. Temperature: 0 to 40°C.
2. Altitude: Up to 3,300' above sea level.
3. Humidity: 0 to 95%, non-condensing.

MOTOR TESTING

Prior to shipment, the motors shall be subjected to the manufacturer's standard tests. The tests
shall include, but not necessarily be limited to, the following:

No-load current.

Air gap measurement.

High potential test.

Shaft alignment.

Shaft and rotor balance.

Bearing alignment and lubrication.

oghr~wLN =

The manufacturer shall certify that the motors are an improved design meeting the requirements
of NEMA MG 1, Part 31 for motor insulation systems - i.e., a peak voltage of 1600 V and a time
rise of 0.1 microsecond; specifically, motors that do not meet both the peak voltage level and the
time rise limitation will not be acceptable under this Specification.

APPROVED EQUAL

The Owner shall be the sole determiner of what constitutes an "approved equal" product.
SUBMITTALS

Within three (3) weeks of receiving the order and prior to start of fabrication of the motors, the
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motor manufacturer shall furnish the Owner with five (5) sets of motor drawings for review and
approval. The results of the manufacturer’s standard post-manufacturing test results (per 3.01
A) for the motors shall be submitted prior to shipment.

B. The motor drawings shall include, but not necessarily be limited to, motor nameplate data, motor
mounting base dimensions, motor dimensions and weight, and the location and size of both the
motor leads terminal box and the low voltage leads terminal box. Information shall be sufficiently
detailed to allow for locating conduit stub-ups.

C. Failure to comply with Item 1.07A above shall be entirely at the manufacturer's risk. Any changes
required as a result of the Owner's review will be solely at the manufacturer's expense with no
cost to the Owner.

1.08 WARRANTY
A. The manufacturer shall warrant that the motors shall be free from defects in all materials and

workmanship for a period of two (2) years from date of final acceptance, or for the duration of the
manufacturer's standard warranty, whichever period is longer.

B. During the warranty period, any and all covered defects shall be corrected by the manufacturer
solely at his own expense with no cost to the Owner.

PART 2 PRODUCTS
2.01 INVERTER DUTY MOTORS
A GENERAL

1. The motors shall be of the type and size to perform the required duty without exceeding
their design ratings. The motors shall not overload at any head or discharge condition of
their respective pumps.

2. The motors shall be suitable for use on a 480 Volt, 3-phase, 60 Hz power system.

3. The motors shall have a 1.15 service factor. The motors shall not be operated into their
service factor range on a continuous basis as a means of supplying motors smaller than
that required by the specific applications.

4. The motors shall have a minimum efficiency of 93% at full load.

5. The motors shall each be equipped with a 120 Volt, single phase space heater for
moisture control. The space heaters shall be the motor manufacturer's standard wattage
rating for the size and type of motors actually furnished.

6. The motors shall have minimum power factors of 93% at full load and 95% when partially
loaded. The motor manufacturer shall furnish the required power factor correction
packages (capacitors, fuses, discharge resistors, etc.) to the Owner for installation in the
motor controller enclosures. Capacitor currents shall not exceed the no-load magnetizing
currents of the motors. The capacitor insulating media shall strictly conform to the
requirements of the Environmental Protection Agency, particularly with regard to non-
flammability and environmental safety.

B. CONSTRUCTION

1. The motors shall be NEMA B, vertical types specifically designed and fabricated for AC
inverter usage (PWM type) and adjustable speed applications. Motors which must be
used with one particular brand of inverter to achieve compliance will not be acceptable
under this Specification.
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10.

11.

12.

13.

14,

The motors will be coupled to centrifugal pumps which will be used to pump a liquid
consisting of wastewater effluent having a specific gravity of 1.0 at a nominal ambient
temperature of 76EF.

The motors shall be a normal torque, low slip design.

One motor shall be rated 150 HP at 1800 RPM and will drive a centrifugal pump with a
maximum output of 2600 GPM against a TDH of 154". The other motor shall be rated 300
HP at 1200 RPM and will drive a centrifugal pump with a maximum output of 4000 GPM
against a TDH of 223"

All applicable NEMA, ANSI, IEEE, and U.L. standards and procedures shall be strictly
followed in the design and fabrication of the motors. The motors shall be U.L. listed.

The motors shall have insulation systems designed to meet the voltage spike limits as
defined in NEMA MG 1, Part 31, 1993. Complete insulation of the slot, cell, and phase
groups is required. The insulation systems shall be rated for Class F temperature rise or
better. Insulation systems utilizing heavy film and two film wire with a Pulse Endurance
Index of less than 50 will not be acceptable under this Specification.

The motor windings shall be epoxy encapsuled and shall utilize copper wires. Aluminum
motor windings will not be acceptable under this Specification.

The motors shall be furnished with TEFC enclosures designed for severe/corrosion duty.

Motor enclosures shall be fabricated of cast iron or rolled steel and shall be provided with
a condensate drain hole. Aluminum motor enclosures will not be acceptable under this
Specification.

The squirrel cage rotors shall be made from high grade steel laminations tightly fastened
together and securely affixed to the motor shaft. Steel bar type construction with steel
ends rings is also acceptable. Aluminum rotors of any type will not be acceptable under
this Specification.

The stator cores shall be made from high grade steel and shall utilize reinforced end turn
construction for high rigidity, minimum winding mechanical fatigue, and low resonant
noise level. Aluminum stator will not be acceptable under this Specification.

The stator windings shall be provided with six (6) resistance temperature detectors
(RTD's), two (2) per phase. The leads of the highest reading detector as determined by
factory test shall be brought to terminals in the low voltage terminal box. The motor
manufacturer shall provide suitable relays to the Owner for mounting in the motor
controller enclosures.

The temperature rise of the motors shall not exceed Class F insulation limits, with an
allowable winding hot spot temperature of 115EC when operated on inverter power
across the motors' nameplate speed and torque envelope. Sine wave temperature rise
shall be Class F or better.

The motors shall be equipped with both space heaters and power factor correction
capacitors per Item 2.01.A.5 and Item 2.01.A.6 above, respectively.

The motors shall be fitted with oil lubricated high thrust bearings of the type (spherical
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15.

16.

17.

18.

19.

20.

21.

22.

23.
24.

roller, ball or Kingsbury) required by the specific application. The bearings shall be
locked for a momentary upthrust of 30% downthrust. Minimum bearing life shall be five
(5) years as determined in accordance with AFBMA standards.

The bearings shall be provided with RTD's, the leads of which shall be brought to
terminals in the low voltage terminal box. The motor manufacturer shall provide suitable
relays to the Owner for mounting in the motor controller enclosures.

Bearing housings shall be equipped with sight gauges, fillers, and drain plugs.

The motors shall be equipped with two (2) gasketed conduit boxes - a high voltage
terminal box of adequate size to accommodate the motor leads and a low voltage
terminal box with a terminal strip for the leads of the space heaters, the stator winding
RTD's, and the bearing RTD's. The wiring, which shall be factory installed and tested,
shall enter the terminal boxes through grommets.

The motor shafts shall be solid (150 HP) or hollow (300 HP) vertical types, shall be
fabricated from stainless steel, shall have standard NEMA dimensions, shall have non-
reversing ratchets to prevent backspin, and shall be suitable for direct coupling to the
driven pumps. The motor manufacturer shall furnish to the Owner suitable couplings of
the bolted type (150 HP) and the screw (threaded) type (300 HP) to couple the motors
with their respective pumps.

The motors shall be furnished with permanently attached stainless steel nameplates
containing the requisite NEC, NEMA data. In addition, the motor manufacturer shall
expand his standard nameplate or add an additional permanently attached stainless steel
data plate containing, as a minimum, the following adjustable speed performance
information:

Application Type - Variable Torque.

Maximum approved continuous torque.
Approved speed (RPM) range.

Approved frequency (Hz) range.

Motor full load current (Amps) on inverter power.

Pa0oTo

Allfittings, bolts, nuts, and screws shall be plated to resist corrosion. Bolts and nuts shall

. be Hex type.

The motor frames shall have lifting lugs or "O" type bolts for ease in handling.

All interior and exterior motor surfaces shall have a final coating of a chemically resistant
corrosion and fungus protective epoxy fortified enamel finish sprayed over two (2) coats
of a red primer. The stator core and the rotor shall be epoxy coated.

All machined surfaces shall be coated with a rust inhibitor for easy disassembly.

The motors shall be "Inverter Grade" products as manufactured by U.S. Electrical Motors,
or approved equal.

PART 3 EXECUTION

3.01 FACTORY TESTING
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A. Prior to shipment, the motors shall be tested in accordance with ltem 1.05.A above.

B. After successfully completing the tests of Item 3.01.A above, the motors shall be tested and
evaluated on inverter power over the approved speed range. Computer simulation of motor
inverter operation is an acceptable alternative to actually connecting the motors to an inverter.

C. During the testing, the major motor parameters shall be recorded and the test results shall be
forwarded to the Owner for review and approval prior to shipment of the motors.

3.02 SHIPPING

A. The motors shall be so packaged for shipment that they are maximally protected from both
physical and environmental damage.

B. The motors shall be transported to the Owner's job sites utilizing the manufacturer's customary
method of shipment.

3.03 INSTALLATION

A. The motors shall be installed by the Owner's personnel in accordance with the recommendations
and procedures set forth in the installation manuals furnished by the manufacturer.

B. An authorized factory trained representative(s) of the manufacturer shall be available to assist the
Owner's personnel on an "as needed" basis.

3.04 WARRANTY

A. The manufacturer shall furnish to the Owner a written warranty which complies with the
requirements of Item 1.08 above.

END OF SECTION
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SECTION 16160 PANELBOARDS

PART 1 GENERAL
1.01 SCOPE OF WORK
A. Fumnish all labor, materials, equipment, devices, and incidentals required and install all

panelboards as hereinafter specified and/or as shown on the Contract Drawings.
1.02 SUBMITTALS

A. The requirements of Section 01340 and Section 16050 shall be met.

PART 2 PRODUCTS
2.01 RATING
A All panelboards shall be rated for the intended voltage. Panelboard ratings shall be as shown on

the Contract Drawings.
B. Panelboards shall be U.L. listed.
2.03 CONSTRUCTION
| A. Interiors

1. Interiors shall be completely factory assembled with main breakers, bus bars, branch
circuit breakers, wire connectors, etc.

All wire connectors, except screw terminals, shall be of the anti-turn solderless type.
All wire connectors shall be suitable for use with copper wires of the size(s) indicated on
the Contract Drawings.

Branch circuits shall be arranged usmg double row construction except where narrow
column panels are called for on the Contract Drawings.

Branch circuits shall be numbered by the panelboard manufacturer.

Interiors shall be so designed that circuits may be changed without machining, drilling or
tapping; without disturbing adjacent units; and without removing the main bus connectors.
Interiors shall be durably marked by the manufacturer with the voltage, current rating and
number of phases for which the panelboards are designed. The markings, which shall be
visible after installation without disturbing the interior parts or wiring, shall also include the
manufacturer's name or trademark.

8. All current carrying parts, including cross connectors, shall be copper.

N oo A wN

B. Bus Bars

The bus bars for the mains shall be sized as shown on the Contract Drawings.

Both a full-capacity neutral bus and a separate ground bus shall be provided. Neutral
bus bars shall have a suitable lug for each outgoing feeder requiring a neutral connection.
Phase bus bars shall be full height without reduction.

Bus bar taps for panelboards with single pole branches shall be arranged for sequence
phasing of the branch circuit devices.

Bus bars shall be braced to conform to industry standards for short circuit stresses in
panelboards.

P M=

o
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C. Circuit Breakers

1.

> e n

The panelboards shall be equipped with circuit breakers, main and branch, with trip
settings as shown on the Contract Drawings.

The circuit breakers shall be of the molded case, bolt-on type with the number of poles as
shown on the Contract Drawings.

Circuit breakers used in 120/240 Volt and 120/208 VoIt panelboards shall have a
minimum interrupting rating of 10,000 Amperes RMS symmetrical.

Three-pole circuit breakers used in 480 Volt panelboards shall have a minimum
interrupting rating of 14,000 Amperes RMS symmetrical.

D. GFCI (Ground Fault Circuit Interrupter)

GFCI units shall be provided for all circuits where shown on the Contract Drawings.
The GFCI units shall be 1-pole, 120 Volt, molded case, bolt-on circuit breakers
incorporating a solid state ground fault interrupter circuit which shall be insulated and
isolated from the breaker mechanism.

The GFCI units shall be U.L. listed Class A, Group | devices (5 milliamp sensitivity, 25
millisecond trip time), and shall have an interrupting capacity of 10,000 Amperes RMS
symmetrical.

E. Enclosures, Covers and Trim

1.

The enclosures shall be of the NEMA Type (1, 3R, 4, 4X, 12), material (code gauge steel,
stainless steel, fiberglass), and mounting configuration (flush, surface) as shown on the
Contract Drawings.

Enclosures shall be of sufficient size to provide a minimum 4-inch gutter space on all
sides. At least four (4) interior mounting studs shall be provided for each enclosure.
Enclosures shall be furnished without conduit knockouts. Enclosures shall have hinged
doors which cover all circuit breaker handles.

Stainless steel enclosures and covers shall have a natural metal finish. Enclosures and
covers shall be joined together with a concealed piano type stainless steel hinge.
Conduit openings in the enclosures shall be field drilled and, if applicable, tapped.
Fiberglass enclosures and covers shall be the manufacturer's standard color. Enclosures
and covers shall be joined together with a concealed piano type stainless steel hinge.
Conduit openings in the enclosures shall be field drilled and, if applicable, tapped.
Code gauge steel enclosures and covers shall be galvanized steel finished as per ltem
2.03.E.7 below. Enclosures and covers shall be joined together with a concealed piano
type hinge. Conduit openings in the enclosures shall be field punched.

Code gauge steel enclosures shall have panel trims of code gauge sheet steel. Trims for
flush mounted enclosures shall overlap the enclosures by at least 3/4-inch all around.
Surface mounted enclosures shall have trims the same height and width as the
enclosures. Trims shall be fastened to the enclosures with quarter-turn clamps or
SCrews.

All interior and exterior surfaces of the panelboards, enclosures and trims shall be
properly cleaned, painted with a rust inhibitor (two coats), and over-coated with ANSI
Z55.1, No. 61 light gray paint. The finish paint shall be of a type to which field applied
paint will adhere.

The inside surface of each cover shall have a directory frame with a transparent cover
and a directory card.

Covers shall have semi-flush type cylinder locks and catches, except that covers over 48-
inches in height shall have vault handles and 3-point catches, complete with lock,
arranged to fasten at top, bottom and center. Two (2) keys shall be furnished for each
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F.
PART 3
3.01
A
B.
C.
D.
3.02
A.
3.03

lock and all locks shall be keyed alike.

Manufacturer

1. 120/240 Volt and 120/208 Volt panelboards shall be type NQOD with QOB bolt-on circuit
breakers as manufactured by the Square "D" Company, or approved equal.

2. 480 Volt panelboards shall be the I-Line type as manufactured by the Square "D"
Company, or approved equal.

EXECUTION

INSTALLATION

Surface mounted panelboards shall be installed using spacers so that there is an air space
between the enclosure and the mounting surface.

Unless otherwise shown on the Contract Drawings, the tops of the enclosures shall be mounted
at a height of 6-feet above the floor. The enclosures shall be properly aligned, true-and-square,
and shall be adequately supported independently of the connecting conduits.

All panelboard wiring shall be neatly formed, grouped, laced, and identified to provide a neatand
orderly appearance.

The Contractor shall type on the directory card the description/use of each active circuit. "Spare”
shall be indicated in erasable pencil!

TESTS

Each individual circuit breaker, including the main breaker and the GFCI breaker(s), shall be
tested for proper operation under the appropriate overload/ground fault conditions.

GUARANTEES AND WARRANTIES

The Contractor shall guarantee and warrant all materials and labor provided under this Section in
accordance with Section 01740 and Section 16050 of these Specifications.

END OF SECTION
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PART 1

1.01

1.02

SECTION 16231 DIESEL GENERATOR SET

GENERAL

SCOPE

A.

C.

Provide and install complete and operable UL 2200 listed emergency/standby electric
generating systems for lift stations which contain all the devices and equipment specified
herein and/or required for the service. Equipment shall be new, factory and field tested,
installed, and ready for operation.

The diesel engine is to be of sufficient horsepower to drive the generator under full load
conditions. It shall be 4-cycle, fueled via an adjacent or sub-base fuel tank and cooled with a
closed looped radiator system. The generator is to be a low reactance brushless generator,
with torque matched excitation and automatic voltage regulation. There is to be a set-mounted
control panel with vibration insulators between it and the diesel generator set. The generator,
controls and associated cooling and exhaust systems specified in these specifications are to
be housed in a suitable weather protected enclosure which is to be permanently installed
outdoors. The automatic transfer switch may be installed in the generator enclosure or be
installed in a separate NEMA 3R enclosure.

Where conflict between drawings, specifications or code occurs, the Contractor shall assume
and provide the more stringent of the alternatives to the County.

RATINGS

A.

Generator set at site number 1 is to be installed at:

, Florida

This generator set is to be of suitable power to drive a total of ___ submersible __volt, ____
horsepower induction motor pumps. This site shall have a(n) adjacent / sub-base fuel tank.
Enclosure shall be wind rated to mph.

The generator set at site number 2 is to be installed at:

, Florida

This generator set is to be of suitable power to drive a total of ___ submersible ___volt, ____
horsepower induction motor pumps. This site shall have a(n) adjacent / sub-base fuel tank.
Enclosure shall be wind rated to mph.

PLEASE NOTE : The induction pump motors providing the loads at the above sites all have the
following characteristics and the diesel generator sets supplied with this contract are to be built and
sized bearing these facts in mind: '

1. NEMALRA Code H
2. Started with full voltage starters-maximum allowable voltage dip at start is 20%-loading
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will be sequential, (i.e., after each pump is brought up to speed the next one will be
started)

3. 240 or 480 VAC (as required in the above sites)
4, 3 Phase
5. 60 HZ.

ALSO: Each generator is to be built with the following characteristics/conditions:

Generator sized as a sequence load.

Standby Emergency Rating

Power Factor = .8

Site Altitude = 100 feet

Range of Site Ambient Temperatures = 20 - 120°F.

ghwN =

1.03 DIESEL GENERATOR SET PERFORMANCE

A.

The voltage regulation of each set shall be + .5% of rated voltage for any constant load from
the range of no load to full rated load.

The frequency regulation of each set shall be accomplished through an isochronous
electronic governor from the range of steady state no load to steady state full rated load.

1.04 MANUFACTURERS

A.

Subject to compliance with requirements stated and defined in these specifications, the
following are approved manufacturers of the diesel generator sets:

Kohler Co.
Caterpillar, Inc.
Baldor
Generac
Katolight
Approved equal to the above manufacturers- approval is granted if all of the following
conditions are met:
a. The manufacturer meets or exceeds all the specifications of this document
b. The components of their systems are of equal or better quality than the above
specified manufacturers
c. The manufacturer has an experience level in the product line that is provided that is
equal to or greater than the above specified manufacturers.

QAN =

1.05 SUPPLIER

A.

The complete package - engine, generator, automatic transfer switch and other auxiliary
components specified in this section shall be provided from a single manufacturer, except for
the fuel tank. The supplier shall be the manufacturer’'s authorized distributor who shall
maintain a service center capable of emergency maintenance and repairs with a maximum of
four hours response time. The supplier shall have 24 hour/365 days per year service
availability and factory trained service technicians authorized and capable to perform warranty
service on all warrantable products.

1.06 SUBMITTALS

A.

As a minimum for all equipment specified and provided, for each site, submit the following:
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5
6
7.
8
9.
1

Specification and application data sheets for the entire system supplied.

Shop drawings showing a dimensioned outline plan and elevation views of the system
with certified overall and interconnection point dimensions. Indicate fabrication details,
dimensions, weights, loads, required clearances, components, location and size of each
field connection and method of field assembly.

Site plan showing foundation slabs & underground conduit locations along with all
existing facilities on site, distance to nearest habitable structure and overhanging trees.
Shop drawings of connections details of generator, fuel tank and automatic transfer
switch enclosure connections to foundation slabs. lllustrate all necessary mounting bolts,
any conduit requirements in the foundation, etc

Manufacturer’s installation instructions.

Interconnection wiring and piping diagrams which show all external connections required.
Show field wiring terminals with markings in a consistent point to point manner.
Manufacturer’s certification of prototype testing which show evidence of compliance with
specified requirement.

Manufacturer’s applicable published warranty documents.

Time vs. current characteristic curves for generator’s protection devices.

0. Thermal damage curve for generator.

The above documents shall be provided to Manatee County within two weeks of contract
award. No equipment is torbe purchased until the submittal is approved.

Prior to acceptance of the generator at each site by the County:

1.
2.
3.

Generator field test results showing compliance with the specifications.

Signed and sealed concrete foundation slab drawings

Signed and sealed final site plan showing all existing and new above ground facilities /
improvements, new underground conduit and fuel line locations, and property corners.

1.07 WARRANTY

A. A comprehensive, no deductible warranty shall be supplied for the complete electrical power
system (the generator set, controls and associated switches, switchgear, automatic transfer
switch and all accessories) supplied for each installation. The complete systems shall be
warranted by the manufacturer against defects in materials and workmanship for a period of
five years or 1500 hours of operation; whichever occurs first from the date of system startup.
This warranty coverage shall include parts, labor, and travel expenses.

B. The warranty of the coating of the enclosure and fuel tank shall be a non-deductible,
unlimited warranty against rust and corrosion for a period of ten years.

PART 2 PRODUCTS - AT EACH SITE:
2.01 AC GENERATOR
A. Each generator shall be:

arONO=

Used for 60 Hz Operation, 240 Volt or 460 Volt output voltage
4- Pole - 1800 RPM - Revolving Field Synchronous Machine
Stator Winding to be .667 Pitch

Air Cooled by Shaft Mounted Fans

12 Leads for Output Connections
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6. Class H Insulation System
7. Temperature Rise by Resistance not to Exceed 125°C at Full Load
8. The stator shall have vacuum impregnated windings with fungus resistant epoxy varnish.

B. Utilize a permanent magnet generator for excitation power to an automatic voltage regulator.
The permanent magnet generator shall sustain main field excitation power for optimum motor
starting and to sustain short circuit current for selective operation and coordination of system
over current devices.

C. The automatic voltage regulator shall be a temperature compensated solid state design. It
shall be equipped with 3-phase RMS sensing. The regulator shall control buildup of AC
generator voltage to provide a linear rise and limit overshoot. The regulator shall include an
under frequency rolloff torque-matching characteristic which shall reduce output voltage in
proportion to frequency below a threshold of 58 hz. The torque matching characteristic shall
include differential rate of frequency change compensation to use maximum available engine
torque and provide optimal transient load response. Regulators which use a fixed voltage per
hz. characteristic are not acceptable.

D. Provide a generator main circuit breaker. This breaker is to be set mounted and wired,
moided case thermal-magnetic rated for proper generator set operation. The breaker shall be
UL listed. Field circuit breaker shall not be acceptable for the purpose of generator
overcurrent protection. The generator circuit breaker shall incorporate:

Tripping characteristic: designed specifically for generator protection.

Trip rating is to be matched to generator rating.

Shunt Trip: Connected to trip breaker when generator set is shut down by other protective
devices.

Mounting Position: Adjacent to or integrated with control and monitoring panel.

e

E. Provide a microprocessor-based unit that will continuously monitor current level in each phase
of generator output. When signaled by the protector or other generator set protective device,
a shunt-trip device in the generator disconnect switch shall open the switch to disconnect the
generator from the load circuits. This microprocessor-based unit shall also:

1. Initiate a generator overload alarm when the generator has operated at an overload equal
to 110% of full load for 60 seconds.

2. Under single or three phase fault conditions, it shall regulate the generator to 300% or
rated full load current for up to 10 seconds.

3. When the heating effect of overcurrent on the generator approaches the thermal damage
point of the unit, the processor shall switch the excitation system off and open the
generator disconnect switch to shut the generator down.

4. Sense the clearing of a fault by other overcurrent devices and control the recovery of the
rated voltage to avoid overshoot.

F. Leads for water jacket heaters and space heaters shall be housed in their own separate
conduit box.
G. Provide alternator strip heater or thermostatically controlled space heater(s) per

manufacturer's recommendation to keep moisture out of the windings.
2.02 INSTRUMENTATION AND CONTROL

A. Each diesel generator set is to be capable of being started and shutdown through an
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automatic transfer switch or manually.

B. Manually, the control shall have automatic remote start capability from a panel mounted three
position (Stop, Run, Remote) switch. When the control panel is selected to the “Run”
position, the generator set starts and runs. When selected to the “Stop” position, a shutdown
is initiated. The “Remote” position allows the set to be operated from a remote location.

C. An emergency stop button will also be installed to shut the system down. This button should
be a minimum of two inches in diameter painted red, labeled “STOP” and installed in a
conspicuous location on the diesel generator set. It shall be reusable and resettable.

D. The control shall shut down and lock out upon: failing to start (overcrank), overspeed, low
engine oil pressure, high engine coolant temperature, or operation of a remote manual stop
station. A panel mounted switch shall reset the engine monitor and test all the lamps. Lamp
indications on the control panel shall include as a minimum:

Overcrank Shutdown - Red

Overspeed Shutdown - Red

High Coolant Temperature - Red

Low Engine Oil Pressure - Red

High Engine Coolant Temperature Prealarm - Yellow
Low Engine Oil Pressure Prealarm - Yellow

Low Fuel - Yellow

Run - Green

ONOORWN =

E. Each diesel generator set is to be set up by the manufacturer to indicate to a remote location
through the County’s RTU system:

1. When diesel generator set is in operation.
2.  When generator fails (no commercial or generator power).

The County’s RTU system uses discrete- type signals with N/O type contacts.

F. All basic system controls, operating and annunciating indicators, generator meters, engine
gage and associated transformers, disconnect switches and circuit breakers are to be
mounted in a NEMA 1 enclosure control panel on the generator set base through vibration
isolators.

G. Regulation of NFPA 110 Level 2 shall apply for instrumentation, alarm and shutdown. The
instrument panel shall include, but not necessarily be limited to:

1.  Gages for diesel engine: digital or analog gages with + 2% full scale accuracy:
a. Oil Pressure .
b. Engine Coolant Temperature
c. Voltmeter for the DC Battery ‘
2.  Gages for generator: digital or analog gages with + 2% full scale accuracy:
a. AC Ammeter - dual range
- b. AC Volt Meter - dual range
c. Frequency Meter - range of 45-65 Hz.
3. Elapsed Time Meter
4. 0-3000 RPM Tachometer - digital or analog gage with + 2% full scale accuracy.
5. A seven position phase selector switch with AOFF@ position to show meter display of
current and voltage of each generator phase. This selector switch may be manual or
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push-button.

A power source with circuit protection - 12 or 24 VDC.

An AC interlock to prevent starter re-engagement with engine running.
DC circuit protection.

A minimum of two panel lamps to illuminate instrument panel.

H. Switches and Controls

OUthwN =

Rheostat for adjusting output voltage of the generator to + 5% of nominal voltage.
Over voltage protection shutdown switch.

Emergency stop switch mounted on control panel.

Engine start switch - with Run, Off, Reset, Automatic positions.

Five minute engine cool down timer.

Cyclic cranking switch.

. Contractor shall install three wire pairs from the generator control panel to the existing RTU
control panel: generator running, generator failed, and a spare pair. County shall make the
actual connections to the RTU system.

J. All electrical penetrations in any enclosure shall be properly sealed from the weather.

2.03 ENCLOSURE

A. The diesel generator set and all the equipment supplied in this contract, shall be operated ina
stationary outdoor environment. At each site, it shall: -

1.

7.
8.

Require weather protected enclosures. These enclosures shall protect the diesel
generator unit and all equipment and devices supplied in this contract from the elements
of the weather to include rain and winds to the required wind withstanding protection as
defined by applicable governmental codes and regulations in the area. The equipment
supplied shall be housed in two separate enclosures- one for the diesel generator set
and its related devices and another for the automatic transfer switch. All enclosures,
boxes, trays, etc shall have weep holes for condensation or water intrusion drainage.
The generator enclosure shall provide adequate ventilation for cooling and operation
under full load conditions. Openings shall be screened or sized to pass a sphere no
larger than 2"D.

The generator enclosure shall be constructed of 14 gauge steel. The enclosure shall
have an electrostatically applied, baked on, powder coated enamel finish 1.5 to 2.5 mil.
This coating shall have a non-deductible, unlimited warranty against rust and corrosion
for a period of ten years. The color of the coating shall be a “buff’ color and must be
approved by Manatee County prior to installation of the product.

The side panels shall be easy to remove to allow access to all areas of the diesel
generator.

The housing shall have hinged side access doors and a rear control door. All doors
shall be provided with= padlock hasps so that the County can install their standard
padlocks. All handles, hinges, hasps, and all mounting bolts and screws shall be
stainless steel and tamper-proof.

The housing shall be factory assembled to the generator set skid base. The skid base
shall be firmly fastened to a concrete foundation which is to be provided and installed as
part of this contract.

The diesel engine and generator shall be removable from the base for maintenance
purposes.

The skid is to have adequate strength and rigidity to maintain alignment of mounted
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components without depending on the concrete foundation. Lifting attachments shall be
arranged to facilitate lifting with slings without damaging any components.

9. The base shall incorporate a battery tray with battery hold down clamps within the rails.
Provisions for stub up of electrical conduits shall be within the footprint of the set.
Vibration isolation shall be integral between the generator set and base.

10. The enclosure shall be a low noise or sound attenuated enclosure. The noise level at
any load operating condition, in any direction from the enclosure, shall not exceed 75
dBA at a distance of five (5) meters from the enclosure unless noted otherwise on the
plans

2.04 ENGINE

2.04.1

A.

The engine at each site, shall be a 4-cycle, suitable for 1800 RPM continuous operation,
direct injection diesel with forged steel crankshaft and connecting rods. It shall be designed
for stationary applications and shall be complete with all necessary auxiliaries needed for
operation of the AC generator.

The engine shall be cooled by a closed loop radiator system rated for full load operation in a
50° C ambient. See the Cooling System section for further details.

The engine shall have an electronic governor which shall provide isochronous frequency
regulation. The governor shall have provision for paralleling with the addition of load sharing
controls.

The engine shall have an electric starter and battery(ies). See the Starting System section for
further details.

Provide full flow lubrication oil filters with replacement spin-on canister elements. Provide a
dipstick for oil level indication and an easily accessible fill location.

Supply a fuel/water separator and filter. See the Fuel System section for further details.
Supply a replaceable dry element air cleaner with restriction indicator.

Provide an engine mounted thermostatically controlled water jacket heater. The heater(s)
wattage size shall be determined by the manufacturer. The heater voltage shall be single
phase, 120V, 60HZ.

STARTING SYSTEM - ENGINE

The battery(ies) used for cranking the diesel generator shall be the lead acid type, 12 or 24
volt, sized as recommended by the generator manufacturer. The battery(ies) shall have
sufficient capacity to crank the diesel engine for at least three cycles of 15 seconds on - 15
seconds off, for a total of 75 seconds. They shall be provided as new with the entire
manufacturer’s warranty.

The battery(ies) shall be fastened securely in its(their) own tray within the foot print of the
skid. The tray shall be acid resistant.

Include all interconnecting conductors and connection accessories.

A battery charger of appropriate rating which is voltage regulated, shall be provided for the
diesel generator set. It shall be sized for the proper current, input AC voltage and output DC
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2.04.2

2.04.3

A

voltage. The charger shall be equipped with float, taper and equalize charge settings.
A meter on the charger shall provide a visual output reading of the charger.

On the engine, provide a factory mounted alternator with solid state voltage regulation and 35
Amp minimum continuous rating.

FUEL SUPPLY SYSTEM- ENGINE

Provide a double walled fuel tank, made of heavy gauge construction that is designed for full
weather exposure. Depending on the site, the tank may either be the stand-alone or sub-
base type. There is to be visual tank to foundation clearance. The tank is to have the
following features:

Tank shall be UL 142 listed. »

The capacity of the fuel tank shall be sufficient to run the generator continuously for 96
hours at 75% load up to a maximum of 540 gallons.

Equipped with a mechanical fuel gage and low fuel level alarm that may be monitored
from a remote location by a RTU which uses N/O type contacts.

Two inch NPT fuel opening with spill protection and a lockable lid which is easily
accessible.

Emergency pressure relief vent opening on the inner and outer tanks.

Inner tank leak alarm kit that may be monitored in some remote

location by an RTU.

Basin drain.

Overfill protection / containment.

Provide an integral fuel pump of sufficient capacity to sufficiently charge the fuel lines
under any start or run condition.

The exterior shall have an electrostatically applied, baked on, powder coated enamel
finish 1.5 to 2.5 mil. This coating shall have a non-deductible, unlimited warranty against
rust and corrosion for a period of ten years. The color of the coating shall be a “buff”
color, matching the generator enclosure.

©CeN o A W M=
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The overall fuel system is to comply with all applicable NFPA regulations as well as those
required by the Florida Department of Environmental Regulation.

Provide an anti-siphon valve in the fuel line at the output of the tank.

A fuelfilter shall be installed between the fuel tank and fuel inlet to the engine. It shall have a
fuel water separator. The filter element shall be disposable and be easily removed and
installed for maintenance purposes.

Provide supply and return fuel lines of sufficient diameter for all load requirements, flexibility
for maximum resistance to fatigue due to component operation and made of material which
has maximum resistance to corrosion due to environment and fuel supply.

The skid base for the fuel tank shall be firmly fastened to a concrete foundation which is to be
provided and installed as part of this contract. The fuel tank & skid assembly shall be
removable from the base. Lifting points shall be provided for the tank skid.

COOLING SYSTEM- ENGINE

The engine shall be cooled by a unit mounted closed loop radiator system rated for full load
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2.04.4

operation in 50° C ambient condition with the ambient temperature as measured at the air inlet
to the radiator. Radiator shall be provided with a duct adapter flange. The cooling system
shall use a 50/50 (Prestone, Xerex or equivalent coolant and water) mixture provided by the
supplier.

Provide drain cocks or plugs in the engine block and radiator for easy changing and flushing
of the coolant. Provide coolant drain extensions where necessary for easy access to the
drainage device.

Provide a coolant heater which is thermostatically controlled in the jacket of the engine. See
paragraph 2.04 H.

EXHAUST SYSTEM- ENGINE

The muffler for the diesel engine shall be the critical grade made from aluminized steel of
thickness and design as recommended by the manufacturer. The muffler shall be housed
within the generator enclosure.

All exhaust piping shall be stainless steel. Vertical discharge exhaust shall be equipped with a
rain cap, appropriate condensation drains in the piping, and the outlet, and shall be designed
sO no external rain or moisture may enter the engine from the outside even if the rain cap
fails. Care must be exercised so there is no recirculation of exhaust gases into the intake
system.

The connection of the engine to the exhaust system shall be a flexible section of corrugated
stainless steel pipe. The connection of the exhaust pipe to the muffler shall be a stainless
steel expansion joint with liners. The connection of the muffler to the end of the system shall
be stainless steel pipe.

The exhaust emissions shall fall within the guidelines of the EPA and other state and
governmental agencies.

2.05 AUTOMATIC TRANSFER SWITCH

A.

Supply an automatic transfer switch at each site with built-in control logic monitors to sense
any interruption in the utility supplied power. When the power fails, the automatic transfer
switch starts the engine and transfers the load after the generator has reached proper voltage
and frequency. When the utility power has been restored to the proper voltage and
frequency, the automatic transfer switch will switch the load back to the utility source and after
a time delay to sufficiently cool down the generator, shut down the engine. The utility power
service size to each site shall be verified by the contractor and shall be factored in when
determining the size of the automatic transfer switch.

The automatic transfer switch may be housed within the generator enclosure or in a separate
NEMA 4x SS enclosure installed on a concrete pad. The enclosure shall have an
electrostatically applied, baked on, powder coated enamel finish 1.5 to 2.5 mil. This coating
shall have a non-deductible, unlimited warranty against rust and corrosion for a period of ten
years. The color of the coating shall be a “buff’ color, matching the generator enclosure.

The transfer switch shall meet or exceed the following standards for emergency standby
power system automatic transfer switches:

1. UL 1008
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2. NFPA 110
3. NEC - articles 700 thru 702
4, NEMA 1 CS-2-447

D. The automatic transfer switch is to have the following features:

1. Unit to have a bypass switch with rating equal to the automatic transfer switch. The
bypass switch shall be a manual type switch.

Suitable for emergency and standby applications on all classes of load.

Adjustable normal source voltage sensing for pickup and dropout. The voltage is to be
monitored line to line for all three phases of the switch.

The normal source voltage sensing is to be adjustable from a minimum of 70%-90% of
nominal voltage for drop out and a minimum of 75%-100% for pickup.

There shall be a single phase sensing of the emergency source. It shall have an
adjustable pickup setting of a minimum of 70% to 100% of nominal voltage.

o~ wbN

E. There shall be time delays activated in the automatic transfer switch as follows:

1. Provide an adjustable time delay to override momentary normal source outages. If
the utility provided power does not correct itself to a nominal range of values for
voltage and frequency before the time on the relay expires, then all applicable transfer
and engine starting signals will be activated. If the power goes back into specification,
then no transfer will take place.
a. Upon loosing commercial power:

- 30 seconds for time delay start

- 2 minutes to neutral transfer

- 1 minute from neutral to emergency power
b. After commercial power is restored:

- 10 minutes to neutral transfer

- 1 minute from neutral to utility
Provide an adjustable time delay for transferring the load to emergency power.
Provide an adjustable time delay for retransferring back to the utility power from
emergency power.
Provide a non-adjustable (five minute minimum) unloaded running time for cool down
of the generator after the power has switched back to the utility supply mode.
Provide a time delay to absorb momentary voltage and frequency spikes or dips
during initial genset loading. '

o > b

D. The automatic transfer switch shall be a 3-pole switch.
G. The automatic transfer switch is to have a disconnect switch which will prevent transfer.

The automatic transfer switch shall have in phase transfer control logic which will initiate an in
phase transfer of motor loads between line sources. This logic shall help prevent nuisance
tripping of distribution circuit breakers and damage to mechanical loads resulting from out of
phase power transfer.

I The automatic transfer switch is to be designed to be completely front accessible.

J. The automatic transfer switch is to have true double throw operation. This is accomplished
through a single solenoid design which inherently interlocks and prevents contacts from
stopping between sources or from being in contact with both sources during any given time
period.
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The automatic transfer switch shall have a solid neutral connection with full rated terminal lugs
for normal, emergency and load.

The automatic transfer switch shall be equipped with a ground stud for the installation of
customer provided ground terminations.

The automatic transfer switch shall have, as a minimum, the following equipment for the
control panel.

1. Microprocessor based electrical controls with circuitry protected against EMI, voltage
transients, ESD, shock vibration, and other hostile environments.

Analog or digital kilowatt meter, frequency meter, AC voltmeter and ammeter.
Reset switch.

Emergency Stop Switch.

LCD display, touch key pad, and LED indicators for user access to system information
and settings. Provide a green light for when normal source is in operation and red
light when generator is operating.

6. Generator set exerciser control.

7. Test pushbutton to simulate a normal power source failure.

8. Provision for optional interface with a P.C.

Sl ol A

The automatic transfer switch shall have a surge suppressor which provides protection from
transient voltage surges produced by lightning and other sources. The surge suppressors are
to be composed of an array of matched metal oxide varistors with sufficient capacity to protect
the transfer switch. It is to be connected to the normal power source terminals and installed at
the factory.

The automatic transfer switch electronic components shall ‘be protected from vibration and
damage due to rough handling during shipment. If shipped pre-assembled or pre-mounted to
the cabinet, ensure adequate connection strength.

2.06 SPARE PARTS

A.

The spare parts at each site shall include, but not necessarily be limited to the following:

1 (6) Fuses of each type and size used.

2 (6) Pilot lamps for each type used.

3.  (3) Green lens caps for pilot lamps.

4. (3) Red lens caps for pilot lamps.

5.  (3) Amber lens caps for pilot lamps.

6 (1) Oil, air and fuel filter.

7 (1) Of each special tool or device, if any, required to maintain the diesel- generator set
and included equipment.

2.07 FOUNDATION

A

This concrete foundations for the generator, fuel tank, and transfer switch are to be suitable to
fully support, under all load conditions, and with a reasonable safety factor, the complete load.
These steel reinforced concrete foundations shall be designed by a professional engineer
licensed in the State of Florida. Signed and sealed drawings shall be provided to Manatee
County as defined in section 1.06, “Submittals”. The top of the concrete foundation shall be a
minimum of two inches above the surrounding grade level.
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PART 3

EXECUTION - AT EACH SITE:

3.01 INSTALLATION

A.

The contractor who is awarded the bid, at his expense, shall have all the devices described in
this contract delivered to, and unloaded at the site. The contractor shall furnish and install the
entire product to include all necessary site preparation, the concrete foundation(s), electrical
connections, and all devices described in this contract so that it is fully functional and
operable as intended. The installation of the devices shall be per the manufacturer's
instructions provided in item 1.06. The contractor, at his expense, shall connect the existing
system equipment at each site to the equipment he is providing. The contractor shall insure
compatibility with the system he is providing and the existing system. The contractor shall
complete the installation of the equipment he provides to the existing site equipment to the
degree that it shall not be necessary for the owner (Manatee County) to make further
modifications or connections in order to have a fully functional, overall system which is
comprised of the existing system and that provided by the contractor under this bid. The
owner (Manatee County) shall not be responsible for any costs associated with the complete
installation of the product described in these specifications because all associated costs shall
be included in the bid price.

The contractor shall install the generator, automatic transfer switch, and conduit as shown on
the approved site plan he has prepared for each site.

1. County to provide an existing site plan.
2. Contractor and Lift Station Superintendent shall meet on each site and determine the
exact location for the generator, fuel tank and transfer switch.

All wiring shall be installed in schedule 80 PVC conduit sized according to the National
Electrical Code for the number and size of conductors contained within. All trenches for
underground installation of conduit shall be hand dug.

Install the electrical components per Manatee County Division 16 Electrical Standards as
follows:

1. Electrical - General Provisions - 16050-1-5
2. Conduit and Fittings - 16110-1-6
3. Wires and Cables - 16120-1-5

3.02 FIELD QUALITY CONTROL

A.

Upon completion of item 3.01, a factory authorized service representative of the product
supplied, is to inspect all field assembled and installed components and make any necessary
corrections to insure proper equipment operation. Any cost associated with this procedure
shall be born by the contractor.

3.03 TESTING

A.

B.

All test instruments used to perform the testing are to have been calibrated within the past 12
months. The calibration shall be performed in accordance with the standards of the National
Institute for Standards and Technology.

Perform the following on-site tests after items 3.01 and 3.02 have been completed:
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3.04

3.05

3.06

-—

All necessary tests recommended by the manufacturer

All NFPA 110 tests that are in addition to:

- System Integrity Test: Verify proper installation, connection, and integrity of each of
the components of the diesel generator system before and during operation.

- Noise level test: Measure and calculate the A-weighted (DbA) levels emanating from
the product assembly at five (5) meters for at least six equally spaced points around
the enclosure while the machine is under load. Include such points as the exhaust
discharge, and cooling air intake and discharge. The noise level test is to be taken at
the site after installation and shall adhere to the conditions described in section 2.03A
- item 13. Also refer to the test method as defined by ISO 3744.

- Load Bank test: Run a two hour minimum test with all applicable field load ( See
section 1.02 for the ratings of the pump loads at each respective site). The automatic
transfer switch is to be engaged and fully tested for all phases of operation during this
test. The load bank may be either resistive or inductive. For purposes of the load test,
the NEMA LRKVA/HP Code of the pump motors is H.

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

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

The County shall have the option of whether or not to witness all testing that is performed.
Report all test results in writing to the County.

TRAINING AND DEMONSTRATION

A factory representative of the product is to provide the County’s maintenance personnel with
a thorough period of instruction and hands-on session regarding the operation, trouble
shooting and maintenance of all components of the product. Typical training period: one hour
for each site.

DELIVERY

The product described in these specifications shall be fully installed and fully operational,
tested and demonstrated within 120 days after the award of the bid has been made.

NOTICE OF DELIVERY, TESTING, TRAINING AND DEMONSTRATION
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A. At least seven business days of notice is to be given by the contractor to the County for
delivery, installation, testing, training and demonstration of the product.

3.06 COSTS
A. The accepted quotation shall be payment in full for all items and services listed in this
specification.

End of Section
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SECTION 16370 VARIABLE FREQUENCY DRIVES

PART 1
1.01 SCOPE OF WORK
A. Furnish two (2) variable frequency drives as specified hereinafter.
1.02 DRIVE APPLICATION
| A. The variable frequency drives will be used to control the speed of inverter duty rated NEMA B
design squirrel cage induction motors driving centrifugal pumps in wastewater effluent pumping
service. One motor will be rated 150 HP and the other motor will be rated 300 HP.
1.03 DRIVE PARAMETERS
A. The variable frequency drives shall be designed and sized for the loads intended, shall not
exceed their full-rated capacity when the driven pumps are operating at maximum capacity, shall
not overload under any operating condition of the pumps, and shall be provided with an integral
bypass motor starter package.
1.04 SPARE PARTS
A. As a minimum, each of the variable frequency drives shall be furnished with the following spare
parts:
1. One (1) circuit board of each type used.
2. Three (3) spare bulbs of each type and size used.
3. Three (3) lens caps of each color and size used.
4, Three (3) sets of power fuses.
5. Three (3) sets of control fuses.
1.05 MANUFACTURER'S QUALIFICATIONS

1.06

A

C

The variable frequency drives shall be the products of a single manufacturer who has been in the
business of designing and manufacturing variable frequency drives for a period of at least ten
(10) years.

The manufacturer shall have a factory authorized representative (s) and/or a certified repair
shop(s) located within the State of Florida staffed with factory trained service personnel capable
of providing installation and start-up assistance, routine and 24-hour emergency repair services
(including parts), and training for the Owner's personnel in operating and maintenance
procedures associated with the specific variable frequency drives furnished.

The manufacturer shall offer both standard and extended period service contracts as part of his
normal operating policy.

MANUFACTURER'S REPRESENTATIVE

A.

A factory trained authorized representative(s) of the manufacturer shall be available to perform
the following functions:

1. Provide installation assistance to the Owner's personnel on an "as needed" basis, one (1)
scheduled day minimum.
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B.

2. Provide checkout and start-up services as well as conduct the final acceptance tests, two
(2) scheduled days.

3. Provide training for the Owner's personnel in the proper operation and maintenance
techniques to be used with the specific AFD's furnished, two (2) scheduled days.

The manufacturer shall include in his bid sufficient funds to cover all the costs (travel, meals,
lodging) associated with providing the services listed in Item 1.06.A.1, 2 and 3 above.

1.07 SUBMITTALS

A.

Within three (3) weeks of receiving the order, the manufacturer shall furnish the Owner with
certified dimension prints which clearly show the nameplate data and outline dimensions.

Prior to start of manufacture of the variable frequency drives, the manufacturer shall submit sets
of drawings which shall include, but not necessarily be limited to, enclosure drawings showing the
location of both internally and externally mounted components, master wiring diagrams showing
all interconnections to the discrete component level, elementary or control schematics including
coordination with other external control devices operating in conjunction with the variable
frequency drives, and outline drawings with sufficient details to allow for locating conduit stub-ups
and field wiring.

Failure to comply with ltem 1.06.B above shall be entirely at the manufacturer's risk. Any
changes required as a result of the Owner's review will be solely at the manufacturer's expense
with no cost to the Owner.

1.08 WARRANTY

A.

PART 2

The manufacturer shall warrant that the variable frequency drives shall be free from defects in all
materials and workmanship for a period of two (2) years from date of final acceptance.

During the Warranty period, any and all covered defects shall be corrected by the manufacturer
solely at his own expense with no cost to the Owner.

PRODUCTS

2.01 VARIABLE FREQUENCY DRIVES

A

GENERAL

1. The variable frequency drives shall be the adjustable frequency (AF), variable torque
(VT), pulse width modulated (PWM) type designed to provide continuous speed
adjustment of 3-phase NEMA B squirrel cage induction motors, inverter duty rated.

2. The adjustable frequency drives (AFD's) shall be designed to control 150 HP and 300 HP
motors respectively, and shall be rated for the horsepower (HP), full-load current (Amps)
and speed (RPM) of the motors actually supplied.

3. The AFD's shall be furnished in NEMA Type 1 floor-mounted enclosures of the motor
control center style. The enclosures shall be forced air ventilated using door-mounted
fans. Fan installation shall include cleanable, reuseable air filters.

CONSTRUCTION
1. The AFD's shall be microprocessor based solid state devices consisting of three (3) basic
sections:
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a. A rectifier section to change the constant frequency AC input voltage to a DC
voltage. A full wave rectifier shall be used to prevent input line notching. Internal
fast acting semiconductor fuses shall be installed to preclude the necessity for
having external AC line fuses.

b. A DC bus/link section to interconnect the rectifier section and the inverter section.
A DC line reactor and capacitors shall be used to smooth the DC bus/link
operation, improve displacement power factor, lower harmonic distortion, and
eliminate the need for an isolation transformer.

c. Aninverter section to convert the DC voltage to a variable frequency AC voltage.

Insulated gate bipolar transistors (IGBT's) shall be used as output switching
devices to allow "tripless" operation, reduce motor noise, provide smoother motor
operation, assure reliable and safe shutdowns under fault conditions, and
increase drive efficiency; specifically, SCR's, GTO's, and Darlington Transistors
are not acceptable as switching devices under this Specification.

2. The AFD's shall be capable of operating from a 3-phase input voltage of 480 Volts +10%

over a frequency range of 48-63 Hertz while providing a constant volts per Hertz

excitation to the motors.

The AFD's shall have a one minute overload rating of 150%, minimum.

The AFD's shall employ surface mount technology for reduced size, high reliability, ease

of maintenance, and resistance to vibration.

The AFD's shall incorporate full internal protection against short circuits, ground faults,

over- and undervoltage, over- and undercurrent, and temperature extremes.

The AFD's shall contain an adjustable electronic motor overload (I’t) circuit to eliminate

the need for an external motor overload relay.

The AFD's shall utilize advanced diagnostic techniques to simplify trouble shooting and

correcting problems.

The AFD's shall have a minimum drive efficiency of 97% at full speed and full load.

The AFD's shall have a minimum fundamental power factor of 0.98 at all speeds and

loads.

10. The AFD's shall be able to operate under the following environmental conditions without
modification or derating:

a. Temperature: 0 to 40EC.

b. Altitude: Up to 3,300 above sea level.

c. Humidity: O to 95%, non-condensing.

11. The AFD's shall be UL listed and shall comply fully with the applicable standards and
provisions of ANSI, NEMA, IEEE, IEC, and NEC, latest revisions.

W N o 0 »o

C. STANDARD FEATURES

1. The AFD's shall, as.a minimum, have the standard features and adjustments listed
below:

a. The AFD's shall have the same customer interface regardiess of horsepower
rating, including keypad, digital display, and user connections. The keypad and
the digital display shall be accessible without opening the main door of the drive
enclosures.

b. The keypad shall be the seven (7) button touch type and shall be used for start-
up, for setting all parameters, for stepping through the displays and menus, and
for local control, including speed adjustments.

C. In addition to the keypad speeds adjustment provisions, the AFD's shall also be
furnished with a manual speed adjustment potentiometer. The potentiometer
shall be accessible without opening the main door of the drive enclosures.

d. The digital display shall be the LCD alphanumeric type with 40-character, 2-line
capability. The LCD display shall be backlit to provide easy viewing at any angle
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in any light condition. The display shall have adjustable contrast.

e. The display shall utilize plain English - i.e., all set-up parameters, indications,
faults, warnings, and other such information must be displayed in words for easy
user understanding; specifically, alphanumeric code numbers requiring
memorization, cross-reference tables, or manuals for interpretation will not be
acceptable under this Specification.

f. The AFD's shall incorporate pre-programmed application macros for ease of
start-up. To reduce programming time, the macros shall provide one command
operation to reprogram all parameters and user interfaces for a particular

application.

g. The AFD's shall provide a user selectable option of either displaying a fault or
running at a preset speed if a reference input is lost.

h. The AFD's shall be capable of a "flying start" into a rotating load and accelerating

to setpoint without safety tripping or damage to the drives or driven equipment.

i. - The user terminal strip shall be isolated from both the line and ground.

j- The AFD's shall have the ability to automatically restart after an overcurrent,
overvoltage, undervoltage, or loss of input signal protective trip. The number of
restart attempts, trial time, and time between reset attempts shall be
programmable. If the time between reset attempts is greater than zero, the time
remaining until reset occurs shall count down on the display to warn an operator
that a restart will occur.

k. The AFD's shall be equipped with an automatic extended power loss ride-through

circuit which will utilize the inertia of the load to keep the drive powered.

Minimum power loss ride-through shall be one-cycle, based on full load and no

inertia. Removing power from the motor will not be an acceptable method of

increasing power loss ride-through under this Specification.

The AFD's shall be optimized for a 3 kHz carrier frequency to reduce motor noise.

m. The AFD's shall incorporate the following three (3) separate current limit circuits
to provide "trip free" operation:
1) A slow current regulation limit circuit which shall be an adjustable

percentage of the AFD's variable torque current rating, minimum setting
of 125%. This adjustment shall be made via the keypad and shall be
displayed in actual amperes, not as a percentage of full load.

2) A rapid current regulation limit circuit which shall be an adjustable
percentage of the AFD's variable torque current rating, minimum setting
of 170%.

3) A current switch-off limit circuit which shall be a fixed percentage of the
AFD's variable torque current rating, minimum setting of 255%
instantaneous.

n. In addition to any software items listed above, the AFD's shall, as a minimum,
contain the following built-in software features:

1) Automatic slip-compensation for maintaining motor speed under varying
load conditions.

2) A motor under-load function to protect the pumps.

3) Starting torque up to 180% of full load torque.

4) User selectable manual or automatic IR compensation for torque
increases over a selected frequency range.

5) Five (5) adjustable/selectable critical frequency lock-out bands to avoid
load resonance points during ramp-up or ramp-down.

6) Two (2) acceleration and two (2) deceleration ramps, adjustable from 0.1
seconds to 1800 seconds.

7) Three (3) adjustable S-curve acceleration and deceleration patterns. :
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8) User selectable linear, squared, or automatic control of the Volts-per-
Hertz shape to assure maximum energy efficiency.

9) Precise full range frequency resolution adjustable in 0.01 Hertz
increments.

10) Integral kilowatt-hour and elapsed-time displays.

11) Integral Pl and sequential control functions.

12) Hand-Off-Auto function for local control through the integral keypad and
remote control via pushbuttons and/or potentiometers.

o. The AFD's shall have seven (7) programmable preset speeds as well as
unidirectional rotation and coast-to-a-stop features.
p. The AFD's shall have two (2) programmable analog inputs capable of accepting

either a current or a voltage signal. Inputs shall be filtered and shall have
adjustable gain and offset.
qg. The AFD's shall have six (6) programmable digital inputs.

r. The AFD's shall have two (2) programmable analog outputs proportional to the
chosen reference (frequency, motor speed, etc.).
S. The AFD's shall have three (3) programmable digital outputs. Outputs must be

true Form C relays; specifically, open collector outputs will not be acceptable
under this Specification.

t. The AFD's shall be equipped with an RS-485 serial port capable of
communicating with external PLC's, DCS's, DDC's, and touch-screen graphic
operator panels.

u. The AFD's digital display shall contain, as a minimum, the following information

shown in complete English words; specifically, alphanumeric code numbers
requiring memorization, cross-reference tables, or manuals for interpretation will
not be acceptable under this Specification:

Output Frequency DC Bus Voltage
Output Voltage Heatsink Temperature
Motor Speed Analog Input Values
Motor Current Keypad Reference Values
Calculated Motor Torque Elapsed Time
Calculated Motor Power Kilowatt-hours
V. The AFD's shall, as a minimum, incorporate the following protective circuits

which, in the case of a protective trip, shall stop the drive and announce the fault

condition in complete English words; specifically, alphanumeric code numbers

requiring memorization, cross-reference tables, or manuals for interpretation will
not be acceptable under this Specification:

1) Overcurrent: Trip set at 315% instantaneous (225% RMS) of the AFD's
variable torque current rating.

2) Overvoltage: Trip set at 130% of the AFD's rated voltage.

3) Undervoltage: Trip set at 65% of the AFD's rated voltage.

4) Overtemperature: Trip set at +70EC or +85EC dependent upon drive
furnished.

5) Ground Fault: Both "running" and "at start".

6) Adaptable Electrical Motor Overload (I%): Motor protection shall be
based on motor speed and load; specifically, circuits which are not speed
dependant will not be acceptable under this Specification.

W. The VFD's shall incorporate a parameter lock feature which will prevent
unauthorized personnel from altering the drive parameters without entering a
programmable password or combination number. The parameter lock shall also
be settable to a digital input.
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D.

PART 3

FACTORY INSTALLED OPTIONS

1. In addition to the Hand-Off-Auto switch and speed potentiometer mentioned hereinabove,
the AFD's shall include the following factory installed options:

a. Circuit Breaker: The circuit breaker shall be the thermal magnetic, thru-the-door
interlock type, padlockable in the Off position.

b. 115 VAC Control Transformer and Terminal Board: A terminal board shall be
provided for convenient connection of all field control wiring, including all drive
inputs and outputs and 115 VAC start input. A control transformer, 150 VA
minimum, shall also be included.

c. Manual Bypass with Service Switch: A manually operated bypass switch shall
allow the motor to be connected directly across the line and operate at full
synchronous speed. In bypass, power is to be removed from the drive, but the
start signals and the safety interlocks are to remain active. Normal and bypass
pilot lights and an external fault circuit with an indicating lamp which illuminates
whenever any external safety device has shut down the motor shall be included.
Pilot lights shall be the push-to-test type. The service switch shall allow power to
be removed from the drive for servicing while the motor operates from line power.
The service switch shall be internally mounted to prevent unauthorized
personnel from disrupting operation. '

d. Motor Overload Relay: A standard, manually resettable, bimetallic, motor
overload relay with a Class 20-trip curve shall be installed to provide thermal
motor protection in the bypass mode. A thru-the-door reset button for the motor
overload relay shall also be included.

e. Numbered Wires: All internal drive wires shall be numbered at both ends to
facilitate maintenance and trouble shooting.

ACCEPTABLE MANUFACTURERS: The AFD's shall be as manufactured by the ABB Industrial
Systems Inc., Eaton Corporation (Cutler Hammer Division), Square "D" Company, Allen-Bradley,
or Robicon.

EXECUTION

3.01 FACTORY TESTING

A

Prior to assembly in the AFD's, all printed circuit boards shall be thoroughly factory tested and
given a minimum eight (8) hour burn-in.

After assembly, the drives shall be given a minimum eight (8) hour load test using a driven motor.
The load shall be continuously cycled from no-load to full rated load to induce maximum stress
and thermal variations in the drive components.

During the load test, the major drive parameters (input volts, output volts, output current, output
speed, output frequency, percent load, etc.) shall be recorded and a copy of the test results shall
be reviewed by the Owner prior to the shipment of the AFD's. Similarly, any failure(s) of the
drives during the load test shall be recorded, analyzed, corrected, and reported to the Owner
before shipment of the AFD's.

3.02 SHIPPING

A

The AFD's shall be so packaged for shipment that they are maximally protected from both
physical and environmental damage.
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3.03

3.04

3.05

3.06

3.07

B. The AFD's shall be transported to the Owner's job sites utilizing the manufacturer's customary
method of shipment.

INSTALLATION

A. The AFD's shall be installed by the Owner's personnel in accordance with the recommendations
and procedures set forth in the installation manual furnished by the manufacturer.

B. An authorized factory trained representative(s) of the manufacturer shall be available to assist the

Owner's personnel on an "as needed" basis.

CHECKOUT AND START-UP

A Prior to start-up, a factory trained representative(s) of the manufacturer shall be on hand to
assure that the AFD's have been properly installed and that all field wiring is correctly terminated.

B. After checkout, the manufacturer's representative(s) shall then conduct a certified factory start-up
using procedures and forms established by the manufacturer of the AFD's.

C. A copy of the certified start-up form(s) for each drive shall be provided to the Owner, and a copy
shall be kept on file by the manufacturer.

FIELD TESTING

A. After satisfactory completion of the checkout and start-up procedures, the manufacturer's
representative(s) shall begin an eight (8) hour acceptance test using actual plant loads.

B. Any and all short-comings discovered and/or failures occurring during the acceptance test shall
be remedied by the manufacturer solely at his own expense with no cost to the Owner.

C. Any time after four (4) hours of acceptance testing, the Owner may, at his option, curtail further
testing and take acceptance of the AFD's.

TRAINING

A. As set forth in Items 1.05.B and 1.06.A above, a factory trained authorized representative(s) of
the manufacturer shall be available at such a time(s) and place(s) established by the owner to
train the Owner's personnel in the proper operation and maintenance procedures required by the
specific AFD's furnished.

WARRANTY

A. The manufacturer shall furnish to the Owner a written warranty which complies with the

requirements set forth in Item 1.08 above.
END OF SECTION
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PART 1
1.01

1.02

PART 2
2.01

PART 3
3.01

SECTION 16450 GROUNDING
GENERAL
SCOPE OF WORK
Furnish and install a complete grounding system in strict accordance with Article 250 of the
National Electrical Code and/or as hereinafter specified and/or as shown on the Contract
Drawings.
SUBMITTALS
The requirements of Section 01340 and Section 16050 shall be met.
Test results as indicated in 3.02 C shall be submitted.
PRODUCTS
MATERIALS |
Ground Rods: The ground rods shall be solid copper or copper—cl.ad steel having a diameter of
5/8-inch and a length of 10-feet. The ground rods shall be as manufactured by Copperweld, or

approved equal.

Grounding Conductors

1. All grounding conductors shall be copper. Aluminum or copper-clad aluminum grounding
conductors will not be allowed.
2. The grounding conductors shall be sized in accordance with the latest edition of the

National Electrical Code, Table 250-94 or Table 250-95, whichever is applicable to the
particular grounding conductor.

Ground Rod Clamps: The ground rod clamps shall be malleable iron or cast bronze fittings
suitable for use with copper conductors. The ground rod clamps shall be as manufactured by
Bridgeport Fittings, Inc.; ITT Blackburn, Inc.; or approved equal.

Dissimilar Metals Junctions: Connections between different metals shall be sealed using NO-
OXIDE paint, Grade A, or approved equal.

EXECUTION

INSTALLATION

Wherever possible, the Contractor shall connect to an existing plant, area or building grounding
grid. Where no such grounding grid exists, the Contractor shall provide grounding as hereinafter
specified and/or as shown on the Contract Drawings.

Building grounding grid conductors shall be embedded in backfill material around the structures.
Allunderground conductors shall be laid slack and, where exposed to mechanical injury, shall be

protected by pipes or other substantial guards. If guards are iron pipe or other magnetic material,
conductors shall be electrically connected to both ends of the guard.
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3.02

Grounding electrodes shall be driven as required. Where rock is encountered, grounding plates
may be used in lieu of grounding rods.

All equipment enclosures, motor and transformer frames, conduit systems, cable armor, exposed
structural steel and similar items as required by Article 250 of the NEC shall be grounded.

Al steel building columns shall be bonded together and connected to the building ground grid.

Exposed connections shall be made utilizing approved grounding clamps. Buried connections
shall be Cadweld, or approved equal, welding process.

The ground bus of service entrance equipment shall be connected to the plant, area or building
ground grid, whichever is applicable.

For reasons of mechanical strength, grounding conductors extending from the plant, area or
building grounding grid or service entrance ground bus, whichever is applicable, to the ground
buses of motor control centers and/or unit substations shall be No. 1/0 AWG bare copper.

Lighting transformer neutrals shall be grounded to the nearest grounding electrode.

Conduits stubbed-up below a motor control center shall be fitted with insulated grounding
bushings and connected to the motor control center ground bus. Boxes mounted below motor
control centers shall be bonded to the motor control center ground bus. The grounding wire shall
be sized in accordance with Table 250-95 of the National Electrical Code, except that a minimum
No. 12 AWG shall be used.

Motors shall be grounded in accordance with Section 16150, Item 3.01.A of these Specifications.

The Contractor shall exercise care to insure good ground continuity, in particular between
conduits and equipment frames and enclosures. Where necessary, jumper wires shall be
installed.

TESTS

The Contractor shall test the ground resistance of the system. The Contractor shall provide all
test equipment of which the Owner shall have approval.

The dry season resistance of the system shall not exceed five (5) ohms. If a single driven rod
does not produce this value, the Contractor shall drive additional rods and/or take other measures
as directed by the Owner without any cost to the Owner.

The Contractor shall furnish to the Owner three (3) copies of the test report certifying that the
system is in compliance with the ohmic value requirement. The certified test report shall include,
but not necessarily be limited to, the following:

Description of the test.

Type of test equipment used.

Moisture content of the soil.

Date and time of the test.

Resistance measurement of each rod cluster.
Name of individual(s) performing the test.
Contractor's certification stamp or seal.

Nookwn=
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3.03 GUARANTEES AND WARRANTIES

A. The Contractor shall guarantee and warrant all materials and labor provided under this Section in
accordance with Section 01740 and Section 16050 of these Specifications.

END OF SECTION
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PART 1
1.01

1.02

1.03

B.

SECTION 16921 480 VOLT MOTOR CONTROL CENTER
GENERAL
SCOPE OF WORK

Furnish, install, test, and place in service motor control center(s) as hereinafter specified
and/or shown on the Contract Drawings.

This work will necessarily require interfacing with existing bus ducts; with existing power,
control, and instrumentation wiring; with an existing remote telemetry unit (RTU); and with an
existing emergency generator. All wiring shall enter and/or exit through the top of the MCC.

The existing MCCs and their associated systems must be maintained in a fully operational
condition while the new MCC and its associated power, lighting, control, and instrumentation
systems are being installed and tested.

After the new MCC and its associated systems have been installed, tested, and certified
ready for operation, the cut-over from the existing MCC and systems to the new MCC and
systems shall be done in one continuous uninterrupted period not to exceed twenty-four (24)
hours. However, this intended cut-over scenario may be altered at the actual cut-over if
Water Treatment Plant operating conditions/requirements mandate that a different cut-over
scenario be implemented.

The existing MCC and systems may be removed only after the new MCC and systems are
fully operational and have been accepted by the Water Treatment Plant.

The Contractor shall remove from the premises and properly dispose of all items or pieces of
equipment not specifically designated for retention by the Water Treatment Plant.

REGULATORY REQUIREMENTS

MCC-1 shall conform to the latest revisions of the following:
Underwriters Laboratory (UL) 845.

NEMA ICS-3, Part 1.

National Electrical Code, 1996.

The MCC shall be manufactured in an ISO 9001 certified facility.

The MCC, all individual MCC sections, and all individual components shall be UL labeled
where applicable.

Since the MCC contains service entrance equipment, it shall be UL labeled aSuitable for Use
as Service Equipmente.

MANUFACTURER'’S QUALIFICATIONS

The MCC shall be the product of a manufacturer who shall also be the manufacturer of the
circuit breakers, motor starters, control and timing relays, and control components (push
buttons, etc.).

To match existing equipment and to preclude the unnecessary and expensive duplication of
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1.04

1.0

1.06

1.07

spare parts, the MCC shall be the Model 6, Class 8998 as manufactured by the Square ‘D’ '
Company, no substitutions!

MANUFACTURER’S REPRESENTATIVE

The manufacturer of the MCC shall provide the services of an authorized factor
representative(s) who is well versed in the operation and maintenance of the MCC.

The authorized factory representative shall be available as follows:

1. To assist the Contractor during construction on an Aas needed@ basis.

2. To perform the final system check-out, conduct the final acceptance test, and place
the MCC into initial service [one (1) day, minimum].

3. To instruct the Owner’s personnel in the proper operation and maintenance of the

MCC [one (1) day, minimum].
PACKING, HANDLING, AND SHIPPING

The MCC shall be divided into convenient shipping blocks not to exceed three (3) vertical
sections per shipping block.

Each shipping block shall be fitted with a removable lifting angle which will provide a
convenient means for attachment to a crane or other suitable lifting equipment. In addition,
each shipping bloc‘k shall be fitted with back and front removable channel sills.

Each shipping block shall be so packed as to prevent damage to the MCC by normal handling
methods or by weather elements while in transit.

The manufacturer of the MCC shall deliver it to the appointed receiving site utilizing his
customary mode(s) of transportation.

STORAGE

The MCC shall be stored on-site in a clean, dry, well-ventilated, indoor location which is free
form temperature and humidity extremes. Ideally, the temperature range should be 32-
degrees F to 104-degrees F and the humidity range should be 15% to 75%, non-condensing.

SUBMITTALS

Prior to beginning manufacturing of the MCC, the following shall be submitted to the Owner
for review and approval:

1. Outline drawings showing major dimensions for the MCC.

2. Front elevation showing compartment and component arrangements for the MCC.

3 Complete master wiring diagrams and elementary or control schematics for the MCC
showing the interconnections with existing external devices. Due to the complexity of
the interconnections with the existing devices, it is imperative that the
diagrams/schematics be carefully prepared. Standard preprinted sheets or drawings
marked to indicate applicability to this project will not be acceptable under this
Contract.

4. Complete single line diagrams for the MCC showing:
a. Incoming line section components.
b. Frame and trip rating for all circuit breakers.
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1.08

PART 2
2.01

2.02

2.03

2.04

C. Size and type for all motor starters.

d. Pertinent data for all special devices such as lighting transformer and
panelboard.
e. Conduit and conductor sizes for motors and other external loads.

Changes or alternations in the MCC necessitated by the failure to comply with the provisions
of Item 1.07.A above will be entirely at the expense of the Contractor and/or manufacturer
with no cost accruing to the Owner.

WARRANTY

The MCC shall be warranted to be free from defects in materials and workmanship for a
period of one (1) year from date of final acceptance.

PRODUCTS
RATING
The MCC shall be designed for use on a 480 Volt, 3-phase, 4-wire, 60 Hertz power system.

The MCC shall have a power bus system braced for a minimum short circuit capacity of
42,000 Amperes RMS, symmetrical.

CONFIGURATION

The MCC shall consist of individual vertical sections bolted together to form a rigid, free-
standing structure.

MATERIAL

The vertical sections shall be fabricated from heavy gauge structural steel, No. 14 gauge
minimum thickness, which shall be in full compliance with UL 485.

CONSTRUCTION

STRUCTURES

1. The MCC structure shall be composed of individual vertical sections of the standard
metal-enclosed, free-standing, dead-front type which shall be bolted together to form
the MCC assembly. .

2. The overall height of the MCC structure shall not exceed 90-inches, exclusive of the
removable lifting angle and base channels.

3. The vertical sections shall be 20-inches deep by 20-inches wide, except that the width

. may be increased as required to allow installation of larger sized devices.
4, The vertical sections shall have 72-inches of vertical space for the installation of

control devices. The sections shall also have a 12-inch wireway at the top and a 6-
inch wireway at the bottom. The wireways in adjacent sections shall line up to provide
wireways the full length of the MCC to accommodate power, control, and
instrumentation interconnecting wiring between the various vertical sections.

5. Each 20-inch wide or wider vertical section shall come equipped with all the requisite
hardware and bus bars arranged as needed to install modular plug-in units. Each
modular plug-in unit shall have its own separate compartment with a door and a
disconnecting device. Plug-in units of a similar size and type shall be

P:\Annual Bid (Utilities)\specs\spec as of 08.27.08.doc 430/438



interchangeable. All unused space in the vertical section shall be covered by hinged
blank doors and shall be equipped to accept the installation of future plug-in units.
Each section shall include both top and bottom plates which shall be removable for
ease in cutting conduit openings.

6. The compartments shall not only totally isolate the enclosed equipment, but shall also
be isolated from each other. The compartments shall be equipped with interlocks to
prevent the compartment door from being opened with the disconnecting device in the
“Closed” position. An interlock bypass shall be provided for the use of qualified
personnel. The disconnecting device shall be able to be locked in the “Off” position,
three (3) padlocks minimum. The disconnecting device operating mechanism shall
not be attached to the compartment door. Compartment openings to the vertical bus
shall be covered by manual shutters.

7. Vertical sections which accept modular plug-in units shall be provided with a 4-inch
wide full depth vertical wireway which connects with both the top and the bottom
horizontal wireways. The vertical wireways shall be isolated from unit interiors by a
full height barrier. The vertical wireways shall have a separate full length hinged door
which does not require opening control unit doors for access to the wiring. Vertical
sections which house a single, full section control unit shall not be required to have
vertical wireways. However, these control units must open directly into the MCC
horizontal wireways.

8. The assembled MCC structure shall be a one-deep configuration designed for
against-the-wall mounting. All wiring, bus bar joints, and other mechanical parts which
require adjustment, servicing, or maintenance must be accessible from either the front
or the top of the structures. Rear access will not be acceptable under this
Specification.

9. The assembled MCC structure shall meet the requirements for NEMA Type 12
construction. Wiring shall conform to NEMA Class 2, Type C requirements.

10. The MCC shall be painted with a UL recognized acrylic electrodeposition based
enamel, ANSI 49 gray. The painting process shall consist of cleaning, rinsings,
phosphating, non-chrome sealer rinsings, prepaint rinsings, painting, post-painting
rinsings, a baking cure, and a cooling down period. All painted parts must be able to
withstand at least 300-hours of salt spraying with less than an 1/8-inch loss of paint
from a scribed line per ASTM b117.

11. The MCC shall be furnished as a completely factory assembled unit except where
shipping and/or handling requirements make it necessary to subdivide the MCC into
smaller more convenient units (see ltems 1.05.A, B & C above).

B. BUS BARS

1. All bus bars and bus bar connectors shall be silver-plated or tin-plated copper.
Aluminum bus bars and aluminum connectors will not be acceptable under this
Specification.

2. The main horizontal bus bars shall run the full length of the MCC. Provisions shall be
made to allow splicing additional sections onto either end of the MCC.

3. Bus bar ratings shall be based on a 65 degree C maximum temperature rise over a 40

degree C ambient temperature. The main horizontal bus of MCC-1 shall be rated
1600 Amperes. As is required by Item 2.01.B above, the power bus systems shall be
braced for a minimum short circuit capacity of 42,000 Amperes RMS, symmetrical.
. 4, Each vertical section that includes plug-on units shall be equipped with a vertical bus
with a minimum rating of 300 A continuous. The vertical bus shall be connected
directly to the main horizontal bus without the use of risers or intervening connectors.
The vertical buses shall be insulated and isolated with a glass polymer or an
equivalent continuous insulation. Taped buses will not be acceptable under this
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Specification.

The MCC shall be furnished with a 1/4-inch by 2-inch ground bus which runs the full
length of the MCC. An appropriately sized mechanical lug shall be provided in the
MCC for connecting a ground cable. The ground bus shall be furnished with six (6)
drilled holes per vertical section to accept Owner-supplied ground lugs for any loads
which require a ground conductor.

Each vertical section shall have a vertical ground bus which connects to the main
horizontal ground bus. Vertical section construction shall be such that upon insertion
of plug-on units, the vertical ground bus shall engage before the power stabs make
contact and upon removal of the plug-on units, the power stabs shall disengage
before the vertical ground bus is disconnected.

C. WIRING

Both intercompartment and intracompartment wiring shall utilize all copper
conductors.

All terminations and connections shall be via compartment mounted, plug-in terminal
blocks which allow compartments to be removed without having to disconnect wires
from fixed terminal blocks.

Ground conductors shall be green, power conductors shall be black, control
conductors shall be red, and conductors energized from sources other than the starter
control power transformer shall be yellow.

Except for short jumpers, all conductors shall be numbered at both ends and at all
intermediate junction points. This numbering scheme shall be reflected in the wiring
diagrams.

D. SIGNAGE

1.

As is required by Item 1.02.D above and by Article 230-66 of the NEC, the incoming
line section of the MCC shall be marked “SUITABLE FOR USE AS SERVICE
EQUIPMENT”. Sign shall be laminated plastic, white letters on a black or dark gray
background.

The MCC shall be furnished with a sign marked “DANGER-480 VOLTS”. Sign shall
be laminated plastic, red letters on a white background. Letters shall be 1-inch high,
minimum.

All compartments which have voltage sourced from outside the cabinet which are not
disconnected by the compartment=s motor circuit protector shall be furnished with a
sign marked “CAUTION - THIS UNIT CONTAINS A VOLTAGE FROM A SOURCE
OUTSIDE OF THIS UNIT”. Signs shall be black letters on a high visibility yellow
background. Signs shall be 3-inches by 5-inches, minimum size.

2.05 COMPONENTS

A. COMBINATION MOTOR STARTERS

1.

All starters shall be the 3-pole, magnetic, combination type suitable for 480 Volt, 60 Hz
operation. Starter types (full voltage, non-reversing or reduced voltage) shall be as -
shown on the Drawings. Reduced voltage starters shall be solid state devices.
Starter NEMA sizes shall be determined from the motor horsepowers shown on the
Drawings, but in no case shall any starter size be smaller than NEMA 1.

Starters shall be provided with a three-pole externally manual reset, overload relay.
Unless otherwise indicated on the Drawings, all starters shall be provided with a
control transformer. The transformer shall be sized to handle both the contactor load
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and all connected control circuit loads.

5. The control transformer shall have two (2) primary protective fuses and one (1)
secondary fuse. The secondary fuse shall be installed in the ungrounded conductor
only!

6. The control transformer rating shall be clearly visible from the front when the starter
unit door is opened.

7. In units where a control transformer is not provided, but where externally powered

control circuits are present, the unit disconnect shall include an electrical interlock for
disconnection of the externally powered circuits.

8. Auxiliary control interlocks, field convertible to normally open or normally closed
operation, shall be provided where required to assure proper circuit operation.

9. Unless otherwise indicated on the Drawings, all starter cubicles shall be provided with
the following door mounted devices:
a. 120 Volt, push-to-test pilot lights:

1) Red “ON” light.
2) Green “OFF” light.

b. Three-position selector switch:
1) Hand-Off-Auto.
c. Indicating ammeter:
1) Analog type.
d. Elapsed time meter:
1) . Digital type.
2) Non-resettable.

3) 0-99,999.9 hours.
10. Where applicable, the door mounted devices shall be the heavy-duty, oiltight type.

B. CIRCUIT BREAKERS

1. Circuit breakers shall be the molded case, thermal-magnetic type with an interrupting
capacity not less than the design short circuit rating of their respective motor control
centers.

2. Incoming line circuit breakers and branch feeder circuit breakers shall have frame and

trip ratings as indicated on the Drawings. Circuit breakers used as part of a
combination starter shall be the manufacturer’s standard for the respective starters

furnished.

3. Circuit breaker operating handles shall protrude through, but shall not be attached to,
the cubicle door.

4, The circuit breaker handle operating mechanisms shall allow complete ON/OFF
control of the circuit breakers with a clear indication of the breaker’s status.

5. The handle operators shall also have a separate and distinct TRIPPED position to

clearly indicate a circuit breaker trip condition. It shall be possible to reset the tripped
circuit breakers without opening the cubicle doors.

6. Provisions shall be made for locking the operating handles in the OFF position, three
(3) padlocks minimum.

C. INCOMING LINE SECTION

1. The MCC shall be furnished with an incoming line section composed of the following:
a. Top mounted main circuit breaker.
b. Metering.
C. Instrument transformers.
d. Surge protection.
2. The main circuit breaker shall comply with all the applicable provisions of ltem 2.05.B
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above.
3. The metering for the incoming line section shall consist of the following:
a. Voltmeter:
1) Analog, square switchboard type.
2) 250-degree scale.

3) 1% accuracy.
b. Voltmeter switch:
1) 7-position for selecting three phases, three phases to ground, and off. -

2) Heavy duty, rotary type.
3) Pistol grip handle.
C. Ammeter:
1) Analog, square switchboard type.
2) 250-degree scale.

3) 1% accuracy.
d. Ammeter switch:
1) 4-position for selecting three phases and off.

2) Heavy duty, rotary type.
3) Pistol grip handle.
e. Instrument transformers:
1) Indoor, metering class per ANSI, NEMA, and IEC standards.
2) 600 Volt rating.
3) Butyl-rubber molded.
f. Surge protection:
1) Lighting arrestor:
. (a) Three-phase, MOV type.
2) Surge capacitor:
(a) Three-phase type.

D. DISTRIBUTION TRANSFORMER

1. MCC-1 shall be furnished with a distribution transformer as follows:
a. 10 KVA capacity.
b. 480 Volt primary, 120 Volt secondary, single phase, 60 Hertz.
c. 150-degree Centigrade temperature rise.
d. 30 Ampere primary circuit breaker.

E. DISTRIBUTION PANELBOARD

1. MCC-1 only shall be furnished with a distribution panelboard as follows:
a. Type: NQOD

a. Rating: 120/240 Volt, single phase, three-wire, 60 Hertz.
a. Branch breaker type: QOB bolt-on breakers, 1-pole or 2-pole.
a. Pole spaces: Twenty (20) total.
e. 100 Ampere primary circuit breaker.
F. RELAYS

1. Control and/or time delay relays shall be installed in the individual MCC cubicles
where necessary for proper operation of the respective circuits.

2. The relays shall be as follows:
a. Type:

1) Heavy duty.
2) Machine tool type.
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2.06

b. Contacts:

1) Convertible type.

2) 10 Amp (minimum) at 120 Volts.
c. Timing Units:

1) Pneumatic type.

2) Adjustable, 0-30 minutes.

POWER FACTOR CORRECTION CAPACITORS

1. One power factor correction capacitor is to be installed for each pump motor. Use 30
KVAR, 480V capacitor for 125 HP motor and 35 KVAR, 480V capacitor for 150 HP
motor. Install each capacitor on the load side of the motor magnetic starter.

IDENTIFICATION OF DEVICES

1. All devices in the MCC, whether internally mounted or through-the-door mounted,
shall be identified individually.

The individual device identification shall be the same designation or number as that
used on the respective wiring diagrams.

The identification of the internally mounted devices shall be by either stenciling
thereon or by small nameplates attached thereto.

The identification of the through-the-door mounted devices shall be by either
stenciling or by small nameplates adjacent to the devices on the inside surface of the
door.

> e n

NAMEPLATES

Engraved nameplates shall be provided for the MCC and each unit compartment.
The nameplates shall be phenolic or a similar durable plastic material.

The nameplates shall have a black or dark gray background with white lettering.
Both the size of the nameplate and the size of the lettering on the nameplate shall be
appropriate for the specific application.

bl NS

SPARE PARTS

The manufacturer of the MCC shall furnish a list of recommended spare parts for the Owner’s
review and approval.

The spare parts shall include, but not necessarily be limited to, the following:

One (1) box of power fuses of each size used.

One (1) set of starter contacts for each NEMA size used.

One (1) starter coil for each NEMA size used.

One (1) box of pilot lamps.

Six (6) red lens caps for pilot lamps.

Six (6) green lens caps for pilot lamps.

Six (6) amber lens caps for pilot lamps.

One (1) of each special tool or device, if any, required to maintain the MCC and
included equipment.

NGO RLNO -

The manufacturer of the MCC shall furnish all items on the spare parts list as approved by the
Owner.
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2.07

A.

B.
2.08

A
2.09

A.

B.
PART 3
3.01

A.

B.

FACTORY QUALITY CONTROL

After fabrication, but before shipment, the MCC shall be subjected to a thorough factory
quality control inspection.

The quality control inspection shall include, but not necessarily be limited to, the following:

1. Physical inspection of the structures.

2. Physical inspection of both the interior and exterior finished coatings.

3. Physical inspection of the individual components.

4, Physical inspection of the bus installations. ,

5. Physical inspection of the individual wiring conductors, including terminations.

FACTORY ELECTRICAL TESTING

Prior to shipment, the MCC shall be subjected to a thorough factory electrical testing which
shall include, but not necessarily be limited to, the following:

AC dielectric test of the power circuit.

Power circuit phasing.

Control circuit continuity and operation.

Polarity and operation of instrument transformers.
Polarity and operation of meters and meter switches.
Sensitivity and operation of the ground fault system.
Operation of the individual devices.

Nookwn =

SIGNS AND LABELS

After the MCC has successfully completed both the factory quality control inspection and the
factory electrical testing, it shall be affixed with the appropriate signs and labels.

The signs and labels shall include, but not necessarily be limited to, the following:

1. Warning/informational type signs and labels.
2. Operational/instructional type signs and labels.
3. U.L. label (s).

4, Inspector’s stamp(s).

EXECUTION
INSTALLATION
EXISTING FACILITIES OPERATION

1. Unless otherwise directed by Water Treatment Plant personnel, the existing facilities
(MCC'’s, bus duct, motors, lighting, etc.) must be kept fully operational during the
installation of the new MCC and associated wiring and equipment (see Item 1.02.C
above).

2. Temporary shut-down of any of the existing facilities shall only be with the prior
approval of and at the convenience of the Water Treatment Plant personnel.

MCC-1
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3.02

1. The MCC shall be installed on a new steel reinforced concrete pad in the location

shown on the Drawings.

The bottom mounting members of the MCC shall be bolted to channel sills imbedded

in the new concrete pad.

The imbedded sills shall run the full length of the two longest sides of the MCC. The

sills shall be installed level in all directions.

The mounting bolts and associated hardware shall be stainless steel.

The MCC shall be maintained in a vertically upright position at all times during

installation.

The MCC shall be lifted only suing the top mounted, factory installed, lifting angles or

as otherwise approved, in writing, by the manufacturer of the MCC.

7. The MCC shall be protected against both physical and environmental damage at all
times. Any damage to the paint shall be carefully repaired using a touch-up paint
furnished by the manufacturer of the MCC.

8. All wiring, whether incoming or outgoing, shall be connected to the MCC via through-
the-top conduits with the exception of the main power supplies which shall utilize
through-the-top bus duct connections.

9. Field installed interior wiring shall be neatly grouped by circuit and shall be bound by
plastic tie-wraps. Care shall be taken to support the wire groupings in such a manner
as to avoid any stressing of the termination points.

> osr w N

FIELD TESTS AND CHECKS

After assembly of the MCC, but prior to the termination of any field wiring, the following tests
shall be made:

1. Megger terminals and buses with the main circuit breaker closed and all other circuit
breakers open. '

2. Megger terminals and buses with the main circuit breaker and all other circuit breakers
closed.

3. The results of the tests in Iltems 3.02.A.1 and 3.02.A.2 above shall be forwarded to the
Owner for review and approval. The minimum acceptable result for each testis 100
megohms. '

4. The tests in Items 3.02.A.1 and 3.02.A.2 above shall be performed using a 1000 VDC
megger after all devices sensitive to the megger voltage have been disconnected.

Before the MCC is energized, check for the following:

1. All current transformer secondary circuits have been completed and the shunts have
been removed.

2. Correctly sized overloads have been installed for all motors.

3. All mechanical interlocks operate properly.

After the MCC has been energized, check for the following:

1. All individual components within the MCC function properly both mechanically and
electrically.
2. There are no visible hot spots on the buses or at major termination points.

After the requirements of ltems 3.02.A, B, and C above have been successfully completed,
the MCC shall be subjected to the following:

1. A fully operational 24-hour acceptance test.
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2. The acceptance test shall be conducted by an authorized factory representative(s) of
the manufacturer of the MCC.

3. The acceptance test shall be witnessed by Water Treatment Plant personnel as
designated by the Owner.
4, Anytime during the acceptance test after eight (8) consecutive hours of trouble-free

operation, the Owner may, at his option, forego the remainder of the test and accept
the MCC at that point. However, this Owner=s option shall in no way relieve the
manufacturer=s authorized representative(s) from the obligation to be fully prepared
to conduct a complete 24-hour acceptance test.

5. All problems and shortcomings in the MCC and the associated equipment and devices
which are discovered during the acceptance test shall be remedied/corrected by the
Contractor entirely at his own expense with no cost to the Owner.

END OF SECTION
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ATTACHMENT E

PROPOSAL FORM

UTILITY CONSTRUCTION / REHABILITATION
POTABLE WATER, RECLAIMED WATER & WASTEWATER

ITEM DESCRIPTION Um UNIT
NO. COST
GROUP A: Site Restoration and Miscellaneous Bid Items.
1A Miami Curb Replacement 0-100 LF |$
‘ Over100 | LF [$
2A Type "A" Curb Replacement 0-100 LF [$
Over100 [ LF |$
3A Type "AB" Curb replacement 0-100 LF |$
Over100 | LF |$
4A Type "D" Curb Replacement 0-100 LF [$
Over 100 | LF |$
5A Type "F" Curb Replacement 0-100 LF |$
Over100 [ LF |3
6A Asphalt Pavement Restoration 0-100 SY |$
(Base & 1 1/2" S-1lI) (8" min. thick. base) Over 100 | SY |$
7A Asphalt Pavement Restoration 0-100 SY |$
(1 1/2" S-lll Overlay) Over 100 | SY [$
8A Asphalt Pavement Restoration 0-100 Sy |$
(Mill & Resurface 1 1/2" S-ll) Over 100 | SY |$
9A Concrete Pavement Replacement (8" min. thick.) 0-100 SY |$
Over100 | SY |3
10A Concrete Sidewalk Replacement (4" min. thick.) 0-100 SY |$
Over 100 | SY |$
11A Driveway Restoration, Concrete (6" min. thick.) 0-100 SY |$
Over 100 | SY |$
12A Driveway Restoration, Asphalt (6" min. thick. base) 0-100 SY [$
Over100 [ SY [$
13A - Driveway Restoration, Shell (6" min. thick.) 0-100 SY |$
Over 100 [ SY |$
14A Sodding - Bahia 0-500 SY ($
Over 500 | SY [$
15A Sodding - St. Augustine 0-500 SY |$
Over500 | SY |[$
16A Seeding and Mulching 0-500 SY |$
Over 500 | SY |$
17A Furnish & Install Reverse Deadman (pipe diameter) 4 Inch EA [$
18A 6 Inch EA |$
19A 8 Inch EA |3
20A 10 Inch EA |$
21A 12 Inch EA [$
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ATTACHMENT E

PROPOSAL FORM

UTILITY CONSTRUCTION / REHABILITATION
POTABLE WATER, RECLAIMED WATER & WASTEWATER

20f24

ITEM DESCRIPTION um UNIT
NO. COST
22A Grout Fill Abandoned Pipe (Flowable Fill) CY |$
23A Furnish & Install End of Line Blow-Off Assembly 2" EA [$
24A 4" EA |$
25A Furnish & Install Backflow Preventer Assembly 3/4 Inch EA |$
26A 1 Inch EA [$
27A 11/2Inch | EA [$
28A 2 Inch EA [$
29A Relocate Existing Fire Hydrant Assembly EA [$
30A Adjust Existing Utilities MHRIm | EA [$
31A Valve Box| EA |3
32A FireHyd. | EA |$
33A Cut and Plug Existing Utility Lines (pipe diameter) 2 Inch EA |$
34A 3 Inch EA |$
35A 4 Inch EA [$
36A 6 Inch EA |$
37A 8 Inch EA |$
38A 10 Inch EA [$
39A 12 Inch EA |8
40A Remove Out of Service Pipe (pipe diameter) 2 Inch LF |$
41A 3Inch LF |$
42A 4 Inch LF |$
43A 6 Inch LF [$
44A 8 Inch LF [$
45A 10 Inch LF [$
46A 12 Inch LF [$
47A Rehabilitate Existing Manhole (inside diameter) 4' Dia. VFE [$
48A 5' Dia. VF |$
49A 6' Dia. VF 1%
50A Furnish & Install Casing Spacers 4 Inch EA |$
51A (carrier pipe diameter) 6 Inch EA |3
52A 8 Inch EA |$
53A 10 Inch EA |$
54A 12 Inch EA |$
55A 14 Inch EA |$
56A 16 Inch EA |$
57A 18 Inch EA |$
58A 20 Inch EA |$
59A 24 Inch EA |$
60A Remove Existing Valve 2 Inch EA |$
61A 3Inch EA |$
62A 4 Inch EA |$
63A 6 Inch EA |$
64A 8 Inch EA |$




ATTACHMENT E PROPOSAL FORM

UTILITY CONSTRUCTION / REHABILITATION
POTABLE WATER, RECLAIMED WATER & WASTEWATER

ITEM : DESCRIPTION UM UNIT
NO. COST
65A 10 Inch EA |$
66A 12Inch [ EA [$
67A Stainless Steel Repair Clamp 4Inch | EA |$
68A 6 Inch EA |$
69A 8 Inch EA |$
70A 10 Inch EA {$
71A 12 Inch EA |$
72A 14 Inch EA |$
73A 16 Inch EA |$
74A 18 Inch EA [$
75A 20 Inch EA |$
76A 24 Inch EA |3

GROUP B: Furnish & Install PVC Pipe

Furnish & Install PVC Pipe (C-900)

1B 4" To 4' Depth 0-100 LF |3
101-500 LF |$

Over500 | LF [$

4" 4'-8' Depth 0-100 LF |$
101-500 LF |$

Over500 | LF [$

4" 8'-12' Depth 0-100 LF [$
101-500 LF |8

Over 500 | LF |[$

4" Over 12' Depth 0-100 LF |[$
101-500 LF |$

Over500 | LF |$

2B 6" To 4' Depth ' 0-100 LF |[$
101-500 LF [$

Over500 | LF |$

6" 4'-8' Depth 0-100 LF |[$
101-500 LF |$

Over500 [ LF [$

6" 8'-12' Depth 0-100 LF |$
101-500 LF |[$

Over500 | LF |[$

6" Over 12' Depth 0-100 LF |$
101-500 LF |$

Over500 | LF [$
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ATTACHMENT E PROPOSAL FORM

UTILITY CONSTRUCTION / REHABILITATION
POTABLE WATER, RECLAIMED WATER & WASTEWATER

ITEM DESCRIPTION U/Mm UNIT
NO. COST

3B 8" To 4' Depth 0-100 LF [$

101-500 LF |$

Over500 | LF |$

8" 4'-8' Depth 0-100 LF |[$

101-500 LF |3

Over500 | LF [$

8" 8'-12' Depth 0-100 LF |3

101-500 LF |$

Over500 | LF |$

8" Over 12' Depth 0-100 LF |$

101-500 LF |$

Over500 | LF [$

4B 10" To 4' Depth 0-100 LF |$

101-500 LF |$

Over500 | LF [$

10" 4'-8' Depth 0-100 LF |$

101-500 LF |[$

Over500 | LF [$

10" 8'-12' Depth 0-100 LF |$

101-500 LF |[$

Over500 | LF [$

10" Over 12' Depth 0-100 LF [$

101-500 LF |[$

Over500 | LF |$

5B 12" To 4' Depth 0-100 LF |3

101-500 LF |$

Over 500 | LF [$

12" 4'-8' Depth ~ 0-100 LF |$

101-500 LF |[$

Over500 | LF [$

12" 8'-12' Depth 0-100 LF |($

101-500 LF |$

Over500 | LF |$

12" Over 12" Depth 0-100 LF |$

101-500 LF [$

Over500 | LF |$

Furnish & Install PVC Pipe (C-905)

6B 14" To 4' Depth 0-100 | LF [§

101-500 LF |[$

Over500 | LF |$

14" 4'-8' Depth 0-100 LF |$

101-500 LF |[$

Over500 | LF [$

14" 8'-12' Depth 0-100 LF |[$

101-500 LF [$

Over500 | LF |$

14" Over 12' Depth 0-100 LF |3

101-500 LF [$

Over500 | LF |$
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ATTACHMENT E PROPOSAL FORM

UTILITY CONSTRUCTION / REHABILITATION
POTABLE WATER, RECLAIMED WATER & WASTEWATER

ITEM DESCRIPTION uUm UNIT
NO. COST

7B 16" To 4' Depth 0-100 LF [$

101-500 LF |$

Over 500 | LF |[$

16" 4'-8' Depth 0-100 LF |$

101-500 LF ($

Over 500 | LF |$

16" 8'-12' Depth 0-100 LF |[$

101-500 LF |$

Over500 | LF [$

16" Over 12' Depth 0-100 LF [$

101-500 LF ([$

Over500 | LF |$

8B 18" To 4' Depth 0-100 LF |$

101-500 LF |$

Over500 | LF |$

18" 4'-8' Depth 0-100 LF |$

101-500 LF |$

Over 500 | LF [$

18" 8'-12' Depth 0-100 LF |$

101-500 LF [$

Over500 | LF |$

18" Over 12' Depth 0-100 LF |$

101-500 LF |$

Over500 | LF |$

9B 20" To 4' Depth 0-100 LF [$

101-500 LF |$

Over 500 | LF [$

20" 4'-8' Depth 0-100 LF |$

101-500 LF |$

Over500 | LF |$

20" 8'-12' Depth 0-100 LF |$

101-500 LF |$

Over500 | LF |$

20" Over 12' Depth 0-100 LF |$

101-500 LF [$

Over500 | LF [$

10B 24" To 4' Depth 0-100 LF |$

101-500 LF |$

Over500 | LF |$

24" 4'-8' Depth 0-100 LF |$

101-500 LF |$

Over500 | LF [$

24" 8'-12' Depth 0-100 LF |$

101-500 LF ($

Over500 | LF [$

24" Over 12' Depth 0-100 LF |$

101-500 LF |[$

Over500 | LF |$
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ATTACHMENT E

PROPOSAL FORM

UTILITY CONSTRUCTION / REHABILITATION
POTABLE WATER, RECLAIMED WATER & WASTEWATER

ITEM DESCRIPTION U/M UNIT
NO. COST
11B 30" To 4' Depth 0-100 LF |$

101-500 LF |3
Over500 | LF [$
30" 4'-8' Depth 0-100 LF |$
101-500 LF |$
Over 500 | LF |$
30" 8'-12' Depth 0-100 LF |$
101-500 LF |$
Over500 | LF |$
30" Over 12' Depth 0-100 LF |$
101-500 LF |$
Over500 | LF [$
12B 36" To 4' Depth 0-100 LF |$
101-500 LF |$
Over 500 | LF |$
36" 4'-8' Depth 0-100 LF |$
101-500 LF |$
Over 500 | LF |$
36" 8'-12' Depth 0-100 LF |3
101-500 LF [$
Over500 | LF |$
36" Over 12' Depth 0-100 LF |$
101-500 LF |$
Over500 | LF |$
GROUP C: Furnish & Install Ductile Iron Pipe

Furnish & Install Ductile Iron Pipe (Water Lines)
1C 4" To 4' Depth 0-100 LF 1|3
101-500 LF |3
Over 500 | LF |[$
4" 4'-8' Depth 0-100 LF |$
101-500 LF ($
Over 500 | LF |$
4" 8'-12' Depth 0-100 LF |$
101-500 LF 1|3
Over500 | LF [$
4" Over 12' Depth 0-100 LF |$
101-500 LF |$
Over500 | LF |3
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ATTACHMENT E PROPOSAL FORM

UTILITY CONSTRUCTION / REHABILITATION
POTABLE WATER, RECLAIMED WATER & WASTEWATER

ITEM DESCRIPTION U/M UNIT
NO. COST

2C 6" To 4' Depth 0-100 LF |$

. 101-500 LF |[$

Over500 | LF |[$

6" 4'-8' Depth 0-100 LF [$

101-500 LF |[$

Over500 | LF |$

6" 8'-12' Depth 0-100 LF [$

101-500 LF |$

Over500 | LF |$

6" Over 12' Depth 0-100 LF 1|3

101-500 LF |$

Over 500 | LF |[$

3C 8" To 4' Depth 0-100 LF |$

101-500 LF [$

Over500 | LF |$

8" 4'-8' Depth 0-100 LF |$

101-500 LF |$

Over500 | LF [$

8" 8'-12' Depth 0-100 LF [$

101-500 LF |($

Over500 | LF [$

8" Over 12' Depth 0-100 LF [$

101-500 LF |[$

Over 500 | LF [$

4C 10" To 4' Depth 0-100 LF |$

101-500 LF |[$

Over500 | LF |$

10" 4'-8' Depth - 0-100 LF %

101-500 LF (%

‘ Over500 | LF [$

10" 8'-12' Depth ‘ 0-100 LF [$

101-500 LF |$

Over 500 [ LF |$

10" Over 12' Depth 0-100 LF |$

101-500 LF |[$

Over500 | LF |$

5C 12" To 4' Depth 0-100 LF |$

101-500 LF |[$

Over500 | LF [$

12" 4'-8' Depth 0-100 LF |3

101-500 LF |[$

Over500 | LF |$

12" 8'-12' Depth 0-100 LF [$

101-500 LF |$

Over500 | LF [$

12" Over 12' Depth 0-100 LF |$

101-500 LF |[$

Over 500 | LF [$
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ATTACHMENT E PROPOSAL FORM

UTILITY CONSTRUCTION / REHABILITATION
POTABLE WATER, RECLAIMED WATER & WASTEWATER

ITEM DESCRIPTION uU/m UNIT
NO. COST

6C 14" To 4' Depth 0-100 LF |$

101-500 LF |$

Over500 | LF [$

14" 4'-8' Depth 0-100 LF |$

101-500 LF |$

Over 500 | LF |$

14" 8'-12' Depth 0-100 LF [$

101-500 LF |$

Over 500 | LF |$

14" Over 12' Depth 0-100 LF |$

101-500 LF |$

Over 500 | LF [$

7C 16" To 4' Depth 0-100 LF |$

101-500 LF |$

Over500 | LF [$

16" 4'-8' Depth 0-100 LF |$

101-500 LF |$

Over500 | LF [$

16" 8'-12' Depth 0-100 LF [$

101-500 LF |[$

Over 500 | LF [$

16" Over 12' Depth 0-100 LF {$

101-500 LF |$

Over500 | LF |[$

8C 18" To 4' Depth 0-100 LF |$

101-500 LF ($

Over500 | LF [$

18" 4'-8' Depth 0-100 LF [$

101-500 LF ($

Over500 | LF [$

18" 8'-12' Depth 0-100 LF |[$

101-500 LF |8

Over 500 | LF |[$

18" Over 12' Depth 0-100 LF |3

101-500 LF |[$

Over500 | LF |$

9C 20" ' To 4' Depth 0-100 LF |$

101-500 LF |[$

Over500 | LF [$

20" 4'-8' Depth 0-100 LF |$

101-500 LF |3

Over 500 LF |$

20" 8'-12' Depth 0-100 LF |[$

101-500 LF |[$

Over500 | LF [$

20" Over 12' Depth 0-100 LF [$

101-500 LF |$

Over500 | LF |$
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ATTACHMENT E PROPOSAL FORM

UTILITY CONSTRUCTION / REHABILITATION
POTABLE WATER, RECLAIMED WATER & WASTEWATER

ITEM DESCRIPTION UM UNIT
NO. COST
10C 24" To 4' Depth 0-100 LF |$
101-500 LF ($
Over500 | LF [$
24" 4'-8' Depth 0-100 LF |$
101-500 LF |$
Over500 | LF |$
24" 8'-12' Depth 0-100 LF |[$
101-500 LF |$
Over500 | LF |$
24" Over 12' Depth 0-100 LF |$
101-500 LF ($
Over 500 | LF [$
11C 30" To 4' Depth 0-100 LF |$
101-500 LF |[$
Over 500 | LF |$
30" 4'-8' Depth 0-100 LF [$
101-500 LF [$
Over 500 | LF |$
30" 8'-12' Depth 0-100 LF |$
101-500 LF |($
Over 500 | LF [$
30" Over 12' Depth 0-100 LF |$
101-500 LF ($
Over 500 | LF |$
12C 36" To 4' Depth 0-100 LF |$
101-500 LF |$
Over 500 | LF |$
36" 4'-8' Depth 0-100 LF |3
101-500 LF (%
Over500 | LF |$
36" 8'-12' Depth 0-100 LF |$
101-500 LF ($
Over500 | LF |$
36" Over 12' Depth 0-100 LF ($
101-500 LF |$
Over 500 | LF [$
Furnish & Install Ductile Iron Pipe (Sewer Lines) B Pf
13C 4" To 4' Depth 0-100 LF |$
101-500 LF |$
Over500 | LF |$
4" 4'-8' Depth 0-100 LF |$
101-500 LF |$
Over500 | LF |[$
4" 8'-12' Depth 0-100 LF 1|3
101-500 LF |[$
Over500 | LF [$
4" Over 12' Depth 0-100 LF |$
101-500 LF |$
Over 500 [ LF |$
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ATTACHMENT E , PROPOSAL FORM

UTILITY CONSTRUCTION / REHABILITATION
POTABLE WATER, RECLAIMED WATER & WASTEWATER

ITEM DESCRIPTION um UNIT
NO. COST
14C 6" To 4' Depth 0-100 LF |$

101-500 LF [$

Over500 | LF |[$

6" 4'-8' Depth 0-100 LF |$
101-500 LF [$

Over500 | LF |[$

6" 8'-12' Depth 0-100 LF |$
101-500 LF |[$

Over 500 LF |$

6" Over 12' Depth 0-100 LF |$
101-500 LF [$

Over500 | LF |[$

15C 8" To 4' Depth , 0-100 LF |$
101-500 LF |$

Over500 | LF [$

8" 4'-8' Depth 0-100 LF |$
101-500 LF |$

Over500 | LF [$

8" 8'-12' Depth 0-100 LF |$
101-500 LF |$

Over500 | LF |$

8" Over 12' Depth 0-100 LF (%
101-500 LF [$

Over500 | LF |$

16C 10" To 4' Depth 0-100 LF |[$
i 101-500 LF |$
Over500 | LF [$

10" 4'-8' Depth 0-100 LF |$
101-500 LF |[$

Over500 | LF |$

10" 8'-12' Depth 0-100 LF |$
101-500 | LF |[$

Over500 | LF |$

10" Over 12' Depth 0-100 LF [$
101-500 LF |[$

Over 500 | LF |$

17C 12" To 4' Depth 0-100 LF |$
101-500 LF (%

Over 500 | LF |$

12" 4'-8' Depth 0-100 LF [$
101-500 LF |[$

Over500 | LF [$

12" 8'-12' Depth 0-100 LF |[$
101-500 LF ($

QOver 500 | LF |$

12" Over 12' Depth 0-100 LF |$
101-500 LF (%

Over500 | LF [$
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ATTACHMENT E PROPOSAL FORM

UTILITY CONSTRUCTION / REHABILITATION
POTABLE WATER, RECLAIMED WATER & WASTEWATER

ITEM DESCRIPTION UM UNIT
NO. . COST
18C 14" To 4' Depth 0-100 LF |[$

101-500 LF |$

Over500 | LF |$

14" 4'-8' Depth ) 0-100 LF |$
101-500 LF |$

Over500 | LF |[$

14" 8'-12' Depth 0-100 LF [$
101-500 LF |$

Over500 | LF |[$

14" Over 12' Depth 0-100 LF |$
101-500 LF [$

Over 500 | LF [$

19C 16" To 4' Depth 0-100 LF |$
101-500 LF |[$

Over 500 | LF [$

16" 4'-8' Depth 0-100 LF |$
101-500 LF ([$

Over 500 | LF [$

16" 8'-12' Depth 0-100 LF [$
101-500 LF |[$

Over 500 | LF [$

16" Over 12' Depth 0-100 LF |$
101-500 LF [$

Over 500 | LF |$

20C 18" To 4' Depth 0-100 LF |$
101-500 LF |$

Over 500 LF |$

18" 4'-8' Depth 0-100 LF |$
101-500 LF |[$

Over 500 | LF |$

18" 8'-12' Depth 0-100 LF [$
101-500 LF |$

Over500 | LF [$

18" Over 12' Depth 0-100 LF [$
101-500 LF [$

Over 500 | LF |$
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ATTACHMENTE PROPOSAL FORM

UTILITY CONSTRUCTION / REHABILITATION
POTABLE WATER, RECLAIMED WATER & WASTEWATER

ITEM DESCRIPTION uU/m UNIT
NO. COST
21C 20" To 4' Depth 0-100 LF |$
101-500 LF |$
Over500 | LF |$
20" 4'-8' Depth 0-100 LF [$
101-500 LF |$
Over500 | LF [$
20" 8'-12' Depth 0-100 LF [$
101-500 LF |$
Over500 | LF |$
20" Over 12' Depth 0-100 LF ($
101-500 LF |$
Over500 | LF |[$
22C 24" To 4' Depth 0-100 LF [$
101-500 LF (%
Over 500 | LF [$
24" 4'-8' Depth 0-100 LF |$
101-500 LF |$
Over500 | LF [$
24" 8'-12' Depth 0-100 LF ($
101-500 LF |$
Over500 | LF |[$
24" Over 12' Depth 0-100 LF |3
’ 101-500 LF |[$
Over500 | LF [$
23C 30" To 4' Depth 0-100 LF [$
101-500 LF |$
Over 500 | LF [$
30" 4'-8' Depth 0-100 LF |$
101-500 LF |$
Over500 | LF [$
30" 8'-12' Depth 0-100 LF |$
101-500 LF [$
Over500 | LF [$
30" Over 12' Depth 0-100 LF |[$
101-500 LF |[$
. Over500 | LF |$
24C 36" To 4' Depth 0-100 LF |$
101-500 LF |[$
Over500 | LF [$
36" 4'-8' Depth 0-100 LF |$
101-500 LF |3
Over500 | LF [$
36" 8'-12' Depth 0-100 LF |$
101-500 LF |[$
Over500 | LF |[$
36" Over 12' Depth 0-100 LF |$
101-500 LF |[$
Over500 | LF |[$
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ATTACHMENT E PROPOSAL FORM

UTILITY CONSTRUCTION / REHABILITATION
POTABLE WATER, RECLAIMED WATER & WASTEWATER

ITEM DESCRIPTION u/m UNIT
NO. COST
: GROUP D: Furnish & Install HDPE Pipe
1D 2" 0-100 LF |$
101-500 LF [$
Over500 | LF |$
2D 4" 0-100 LF |$
101-500 LF ($
- Over500 | LF |$
3D 6" 0-100 LF |$
101-500 LF [$
Over500 [ LF |$
4D 8" 0-100 LF |$
101-500 LF |$
Over500 | LF |3
5D 10" 0-100 LF |$
101-500 LF [$
Over500 | LF [$
6D 12" 0-100 LF [$
101-500 LF ($
Over500 [ LF [$
7D 14" 0-100 LF |$
101-500 LF |$
Over500 | LF |$
8D 16" 0-100 LF |$
101-500 LF |$
Over500 | LF |$
9D 18" 0-100 LF |$
101-500 LF |$
Over500 | LF [$
10D 20" 0-100 LF |$
101-500 LF |$
Over 500 | LF [$
11D 24" 0-100 LF [$
101-500 LF [$
QOver500 | LF |3
12D 30" 0-100 LF [$
101-500 LF ($
Over500 | LF [$
13D 36" 0-100 LF [$
101-500 LF [$
Over500 | LF [$
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ATTACHMENT E PROPOSAL FORM

UTILITY CONSTRUCTION / REHABILITATION
POTABLE WATER, RECLAIMED WATER & WASTEWATER

ITEM DESCRIPTION u/m UNIT
NO. COST
GROUP E: Furnish & Install Steel Casing Pipe
1E 12" 0-100 LF |$
101-200 LF |$
2E 14" 0-100 LF |3
101-200 LF 1%
3E 16" 0-100 LF |$
101-200 LF 1%
4E 18" 0-100 LF |$
101-200 LF 1%
5E 20" 0-100 LF [$
101-200 LF |$
6E 24" 0-100 LF |$
101-200 LF 1%
7E 30" : 0-100 LF |$
101-200 LF |$
8E 36" 0-100 LF |$
101-200 LF |$
9E 42" 0-100 LF |$
101-200 LF 1%
10E 48" 0-100 LF |$
101-200 LF 1%
GROUP F: Furnish & Install PVC Gravity Sewer Pipe
1F 8" To 6' Depth 0-100 LF |$
101-500 LF |$
Over 500 | LF [$
8" 6'-12' Depth 0-100 LF |$
101-500 LF |$
Over500 [ LF [$
8" Over 12' Depth 0-100 LF |$
101-500 LF |$
Over500 | LF [$
2F 10" To 6' Depth 0-100 LF |8
101-500 LF |$
Over500 | LF |$
10" 6'-12' Depth 0-100 LF |$
101-500 | LF |$
Over500 | LF [$
10" Over 12' Depth 0-100 LF |3
101-500 LF |3
Over 500 | LF [$
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ATTACHMENT E PROPOSAL FORM

UTILITY CONSTRUCTION / REHABILITATION
POTABLE WATER, RECLAIMED WATER & WASTEWATER

ITEM DESCRIPTION UM UNIT
NO. COST

3F 12" To 6' Depth 0-100 LF |$

101-500 LF |$

Over500 | LF [$

12" 6'-12' Depth 0-100 LF |$

101-500 LF [$

Over500 | LF |$

12" Over 12' Depth 0-100 LF [$

101-500 LF |[$

Over500 | LF [$

4F 15" To 6' Depth 0-100 LF |[$

101-500 LF |$

Over500 | LF [$

15" 6'-12' Depth 0-100 LF |[$

101-500 LF |[$

Over 500 | LF [$

15" Over 12' Depth ' 0-100 LF |$

101-500 LF [$

Over500 | LF |[$

5F 18" To 6' Depth 0-100 LF |$

101-500 LF |$

Over500 | LF |[$

18" 6'-12' Depth 0-100 LF |$

101-500 LF [$

Over500 | LF |$

18" Over 12' Depth 0-100 LF |$

101-500 LF [$

Over500 | LF |$

6F 21" To 6' Depth 0-100 LF |[$

101-500 LF |$

Over500 | LF |$

21" 6'-12' Depth 0-100 LF [$

101-500 LF [$

Over500 | LF |$

21" Over 12' Depth 0-100 LF |[$

101-500 LF ($

QOver500 | LF |$

7F 24" To 6' Depth 0-100 LF ($

101-500 LF [$

Over500 | LF |$

24' 6'-12' Depth 0-100 LF |$

101-500 LF [$

Over 500 LF [$

24" Over 12' Depth 0-100 LF |$

101-500 LF |$

Over 500 | LF |[$
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ATTACHMENT E

PROPOSAL FORM

UTILITY CONSTRUCTION / REHABILITATION
POTABLE WATER, RECLAIMED WATER & WASTEWATER

ITEM DESCRIPTION u/m UNIT
NO. COosT
8F 30" To 6' Depth 0-100 LF [$

101-500 | LF |$
Over500 [ LF [$
30" 6'-12' Depth 0-100 LF [$
101-500 | LF ($
Over500 [ LF |$
30" Over 12' Depth 0-100 LF [$
101-500 | LF |$
Over500 | LF ($
9F 36" To 6' Depth 0-100 LF [$
101-500 | LF |$
Over 500 | LF [$
36" 6'-12' Depth 0-100 LF [$
101-500 | LF |$
Over500 | LF |$
36" Over 12' Depth 0-100 LF [$
101-500 | LF |$
Over500 | LF |$
GROUP G: Furnish & Install Sanitary Sewer Service
1G 8"x6" PVC Sewer Wye and 25 LF PVC
Sewer Service Lateral with clean-out laid to grade.
To 6' Depth
Additional Lateral Footage over 25'
6'-12' Depth
Additional Lateral Footage over 25'
Over 12' Depth
Additional Lateral Footage over 25'
2G 10"x6" PVC Sewer Wye and 25 LF PVC
Sewer Service Lateral with clean-out laid to grade.
To 6' Depth
Additional Lateral Footage over 25'
6'-12' Depth
Additional Lateral Footage over 25'
Over 12' Depth
Additional Lateral Footage over 25'
3G 12"x6" PVC Sewer Wye and 25 LF PVC
Sewer Service Lateral with clean-out laid to grade.
To 6' Depth
Additional Lateral Footage over 25'
6'-12' Depth
Additional Lateral Footage over 25'
Qver 12' Depth
Additional Lateral Footage over 25'
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ATTACHMENT E

PROPOSAL FORM

UTILITY CONSTRUCTION / REHABILITATION
POTABLE WATER, RECLAIMED WATER & WASTEWATER

ITEM DESCRIPTION u/m UNIT
NO. COST
GROUP H: Furnish & Install Water Services
1H 1" PE Single Service (Short) with 10 LF Service Pipe EA |$
2H 1" PE Single Service (Long) with 25 LF Service Pipe EA |$
Additional 1" Service Pipe over 10' (Short) and 25' (Long) LF |3
3H 1 1/2" PE Double or Triple Service (Short) with 10 LF Service Pipe EA [$
4H 1 1/2" PE Double or Triple Service (Long) with 25 LF Service Pipe EA |$
Additional 1 1/2" Service Pipe over 10' (Short) and 25' (Long) LF |[$
5H 2" PE Quadruple Service (Short) with 10 LF Service Pipe EA |$
6H 2" PE Quadruple Service (Long) with 25 LF Service Pipe EA |$
Additional 2" Service Pipe over 10' (Short) and 25' (Long) LF |$
GROUP I: Furnish & Install Meter Box
1l Meter Box - Potable Water EA [$
2l Meter Box - Reclaimed Water EA [$
GROUP J: Furnish & Install Core Bore Manhole
1J Core Bore Manhole (carrier pipe diameter) 2 Inch EA |$
2J 4 Inch EA |$
3J 6 Inch EA [$
4J 8 Inch EA [$
5J 10 Inch EA [$
6J 12 Inch EA [$
7J 14 Inch EA [$
8J 16 Inch EA [$
9J 18 Inch EA |$
10J 20 Inch EA [$
11J 24 Inch EA [$
GROUP K: Furnish & Install Precast Concrete Manhole
1K 4' Diameter Manhole without Liner (per vertical foot) 0'-6' VF |$
6'-12' VF |$
Over12' | VF [$
2K 5' Diameter Manhole without Liner (per vertical foot) 0'-6' VF |$
6'-12' VF |$
Over12' | VF |$
3K 6' Diameter Manhole without Liner (per vertical foot) 0'-6' VF |$
6'-12' VF [$
Over12' | VF |3
4K 4' Diameter Manhole with Liner (per vertical foot) 0'-6' VF |3
6'-12' VF |$
Over12' | VF |$
5K 5' Diameter Manhole with Liner (per vertical foot) 0'-6' VF |[$
6'-12' VF |$
Over12' | VF |$
6K 6' Diameter Manhole with Liner (per vertical foot) 0'-6' VF |$
6'-12' VF [$
Over12' | VF |$
GROUP L: Furnish & Install Fittings
1L Ductile Iron LB |$
2L PVC LB [$
3L HDPE LB |$
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ATTACHMENT E

PROPOSAL FORM

UTILITY CONSTRUCTION / REHABILITATION
POTABLE WATER, RECLAIMED WATER & WASTEWATER

ITEM DESCRIPTION U/M UNIT
NO. COST
GROUP M: Furnish & Install Pipe Joint Restraints
1M Pipe Joint Restraints 2 Inch EA |$
2M 4 Inch EA |$
3M 6 Inch EA |$
4M 8 Inch EA [$
5M 10 Inch EA |$
6M 12 Inch EA |$
™ 14 Inch EA |$
8M 16 Inch EA |$
oM 18 Inch EA |$
10M 20 Inch EA |$
11M 24 Inch EA |$
12M 30 Inch EA |$
13M 36 Inch EA |$
GROUP N: Furnish & Install Pipe Adapters
1N Pipe Adapters 2 Inch EA |$
2N 4 Inch EA [$
3N 6 Inch EA |$
4N 8 Inch EA |$
5N 10 Inch EA |$
6N 12 Inch EA |$
7N 14 Inch EA |$
8N 16 Inch EA |$
ON 18 Inch EA |3
10N 20 Inch EA 1%
11N 24 Inch EA |3
12N 30 Inch EA |[$
13N 36 Inch EA |$
GROUP O: Furnish & Install Gate Valve
10 Gate Valve 2 Inch EA |$
20 3 Inch EA |$
30 . 4 Inch EA |$
40 6 Inch EA |$
50 8 Inch EA |$
60 10 Inch EA [$
70 12 Inch EA |$
80 14Inch EA |$
90 16 Inch EA |$
100 18 Inch EA |$
110 20 Inch EA |$
120 24 Inch EA |$
GROUP P: Furnish & Install Butterfly Valve
1P Butterfly Valve 16 Inch EA |$
2P 18 Inch EA |$
3P 20 Inch EA |$
4P 24 Inch EA |$
5P 30 Inch EA |$
6P 36 Inch EA |$
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ATTACHMENT E

PROPOSAL FORM

UTILITY CONSTRUCTION / REHABILITATION
POTABLE WATER, RECLAIMED WATER & WASTEWATER

ITEM DESCRIPTION UM UNIT
NO. COST
GROUP Q: Furnish & Install Plug Valve
1Q Plug Valve 3 Inch EA |$
2Q 4 Inch EA |$
3Q 6 Inch EA [$
4Q 8 Inch EA |3
5Q 10 Inch EA [$
6Q 12 Inch EA |$
7Q 14 Inch EA |$
8Q 16 Inch EA [$
9Q 18 Inch EA |$
10Q 20 Inch EA [$
11Q 24 Inch EA |[$
GROUP R: Furnish & Install Air Release Valve
1R Air release valve 1 Inch EA |$
2R : 2 Inch EA |$
GROUP S: Furnish & Install Stainless Steel Cabinet (for above ground
air release valves).
1S | Stainless Steel Cabinet EA |3
GROUP T: Furnish & Install Fire Hydrant Assembly
1T ] Fire Hydrant Assembly EA |$
GROUP U: Furnish & Install Tapping Sleeve
1U Tapping Sleeve (Main x Outlet) 6x4 EA [$
2U 8x4 EA |$
3U 8 x6 EA |$
4U 10 x 4 EA |$
5U 10 x 6 EA |3
6U 10x 8 EA |3
7U 12 x4 EA |$
8U 12x6 EA |$
9u 12x8 EA |$
10U 12x 10 EA [$
11U 16 x 4 EA |$
12U 16 x 6 EA |[$
13U 16 x 8 EA |$
14U 16 x 10 EA |3
15U 16 x 12 EA [$
16U 18 x4 EA [$
17U 18 x6 EA [$
18U 18 x 8 EA |3
19U 18 x 10 EA [$
20U 18 x 12 EA |$
21U 20 x 4 EA |$
22U 20x 6 EA |3
23U 20x 8 EA |3
24U 20x 10 EA |$
25U 20x 12 EA |$
26U 24 x4 EA |$
27U 24 x6 EA |3
28U 24 x 8 EA |[$
29U 24 x 10 EA |$
30U 24 x 12 EA |3
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ATTACHMENT E PROPOSAL FORM

UTILITY CONSTRUCTION / REHABILITATION
POTABLE WATER, RECLAIMED WATER & WASTEWATER

ITEM ‘ DESCRIPTION UM UNIT
NO. COST
GROUP V: Furnish & Install Tapping Valve
1V Tapping Valve 4 Inch EA |$
2V 6 Inch EA |$
3V 8 Inch EA |$
4V 10 Inch EA |3
5V 12 Inch EA |$
GROUP W: Furnish & Install Valve (Cut-In)
1w Gate Valve (Cut-In) 2 Inch EA |$
2W 3 Inch EA [$
3w 4 Inch EA |$
4W 6 Inch EA |$
5W ‘ 8 Inch EA |[$
W 10 Inch EA [$
W 12 Inch EA |$
8W Plug Valve (Cut-In) 3 Inch EA |3
9w 4 Inch EA |3
10W 6 Inch EA |$
11W 8 Inch EA |[$
12W 10 Inch EA [$
13W 12 Inch EA |$
14W 16 Inch EA |3
15W 18 Inch EA |8
16W 20inch | EA |3
17W 24 Inch EA [$
18W Butterfly Valve (Cut-In) 16 Inch EA |$
19W 18 Inch EA |$
20w 20 Inch EA |8
21W : 24 Inch EA [$
22W 30Inch | EA [$
23W 36 Inch EA |$
GROUP X: Furnish & Install Materials to Rehabilitate Lift Stations
1X |Wetwell Piping - Remove and replace with Sch. 80 PVC wetwell 4 Inch LF [$
2X |piping from the pump base ell or flanged eccentric reducer to the 6 Inch LF [$
check valve in the valve vault. Manatee County personnel will 8 Inch LF [$
remove and reinstall pumps.
Wetwell Piping - Remove and replace with HDPE wetwell piping 4 Inch LF |[$
from the pump base ell or flanged eccentric reducer to the check 6 Inch LF _[$
valve in the valve vault. Manatee County personnel will remove 8 Inch LF |$
and reinstall pumps. ‘ ]
Wetwell Piping - Remove and replace with S.S. wetwell piping 4 Inch LF _[$
from the pump base ell or flanged eccentric reducer to the check . 6 Inch LF |$
valve in the valve vault. Manatee County personnel will remove 8 Inch LF ($
10X |and reinstall pumps. 10 Inch LF |$
11X 12 Inch LF |$
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ATTACHMENT E PROPOSAL FORM
UTILITY CONSTRUCTION / REHABILITATION
POTABLE WATER, RECLAIMED WATER & WASTEWATER
ITEM DESCRIPTION UM UNIT
NO.’ COST
12X [Remove and replace pump base ells. This will include 4" BPIU-14| EA |$
13X _|installation of new Hilti HSL series anchors or approved equal. 6" BPIU-16] EA |$
14X [The replacement pump base ells shall be BPIU series as 8" BPIU-18] EA |$
| /|manufactured by Barney's Pumps, Inc. or approved equal. o
Remove and replace existing pipe bracing 6' Dia. EA |$
16X |with S.S. pipe bracing - Duplex Wetwell 8' Dia. EA [$
17X 10' Dia. EA |$
18X 12' Dia. EA |3
19X |Remove and replace existing pipe bracing 8' Dia. EA |$
20X |with S.S. pipe bracing - Triplex Wetwell 10' Dia. EA |3
21X 12' Dia. EA |$
22X |Furnish & Install 6 Inch PVC stilling well inside wetwell. (for level transducer) LF 1%
23X |Raise existing wetwell top elevation, per vertical foot. 6' Dia. VF |[$
24X [This includes removing existing wetwell top slab, raising wetwell 8' Dia. VF_|$
25X |walls with new reinforced concrete section (4,000 psi), reinstalling 10' Dia. VF |$
26X _[existing wetwell top slab or installing a new wetwell top slab. 12' Dia. VF |$
1(New wetwell top slab paid under separate bid item) s
27X _[Replace existing wetwell top slab with new wetwell top slab 6' Dia. EA [$
28X [(4,000 psi with reinforcement). The top slab shall be 10" thick 8' Dia. EA |3
29X |and installed with one or more aluminum hatch covers. 10' Dia. EA |[$
30X |(Hatch covers paid under separate bid item) 12' Dia. EA |$
31X [Furnish & Install aluminum hatch cover. 30"x36" Single Door EA [$
32X 30"x48" Single Door EA [$
33X 36"x48" Single Door EA |3
34X 36"x48" Double Door EA |3
35X 36"x60" Double Door EA [$
36X 48"x48" Double Door EA |$
37X 48"x72" Double Door EA |3
38X [Remove and replace 2 Inch S.S. pump guide rail system LF (%
39X |Reinstall used 2 Inch S.S. pump guide rails SET |$
40X |Remove and dispose existing concrete wetwell fillet CY |$
41X |Furnish & Install new concrete wetwell fillet (3,000 psi, Type I, no reinf.) CY |$
42X [Furnish & Install new concrete wetwell bottom (4,000 psi, Type |l, with reinf.) CY |$
43X [Furnish & Install resilient seals @ pipe thru concrete walls. 4 Inch EA |$
44X |(carrier pipe diameter) 6 Inch EA |$
45X ‘ 8 Inch EA |$
46X 10 Inch EA |$
47X 12 Inch EA |$
48X [Furnish & Install wetwell liner and/or coating Protective Liner System SF |3
49X [system. Includes cleaning and surface Aquatapoxy 405 SF 1%
50X [preparation. (T-Lock liner removal paid under |Spraywall Urethane SF _|$
51X |[separate bid item) Ceilcote 68HT Lining SF |$
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ATTACHMENT E

PROPOSAL FORM

UTILITY CONSTRUCTION / REHABILITATION
POTABLE WATER, RECLAIMED WATER & WASTEWATER
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ITEM DESCRIPTION UM UNIT

NO. COST
52X |T-Lock liner removal and disposal SF |$
53X |Furnish & Install PVC drain with p-trap from valve vault to wetwell 2 Inch EA |$
54X [including re-grouting valve vault floor to drain. 3 Inch EA |$
55X |Furnish & Install Flanged Gate Valve 4 Inch EA [$
56X 6 Inch EA |$
57X 8 Inch EA [$
58X 10 Inch EA |$
59X 12 Inch EA |3
60X |Furnish & Install Flanged Check Valve 4 Inch EA [$
61X 6 Inch EA |[$
62X 8 Inch EA [$
63X 10 Inch EA |$
64X 12 Inch EA |3
65X_|Furnish & Install Flanged Ductile Iron Pipe 4 Inch LF |$
66X 6 Inch LF _|$
67X 8 Inch LF 1%
68X 10 Inch LF |$
69X 12 Inch LF |$
70X |Furnish & Install Flanged Ductile Iron Fittings LB [$
71X _|Furnish & Install Flange Adapters 4 Inch EA |$
72X 6 Inch EA [$
73X 8 Inch EA |[$
74X 10 Inch EA |3
75X 12 Inch EA [$
76X _|Furnish & Install Male Quick Coupler Adapter 4 Inch EA |8
77X 6 Inch EA |[$
78X |Furnish & Install adjustable S.S. pipe supports in valve vault. EA |$

Furnish & Install precast concrete doghouse vault over existing 4'x4' VF |$

force main. Includes a 6" reinforced concrete top and bottom and

30"x36" aluminum hatch cover. (The vault shall be watertight)

(Hatch cover paid under separate bid item)

(Payment will be per vertical foot with a maximum height of 8 feet) -

Furnish & Install precast concrete valve vault with top, bottomand | 5'x5'x &' $
81X |aluminum hatch cover. (Hatch cover paid under separate bid item) | 6'x6'x6'| EA |$
82X |Furnish & Install Influent Line Plug 6 Inch EA [$
83X 8 Inch EA |$
84X 10 Inch EA |$
85X 12 Inch EA [$
86X 18 Inch EA |$
87X 24 Inch EA [$
88X 30 Inch EA [$
89X |By-Pass Pumping System which Max flow to 500 GPM, Max Head to 275 Ft | DAY [$
90X [includes all necessary piping. Max flow to 1000 GPM, Max Head to 150 F{ DAY |$
91X |Pumps to be dry prime and sound [Max flow to 2400 GPM, Max Head to 175 F{ DAY ($
92X |[attenuated to max. of 70db at 25' [Max flow to 6500 GPM, Max Head to 275 F{ DAY [$

Furnish & Install 3/4 Inch water service LF ($

Furnish & Install 3/4 Inch hose bib assembly EA [$

Furnish & Install 3/4 Inch meter and backflow preventer assembly EA |$

Furnish & Install 20" X 30" X 1.25" steel base plate with four 1" anchor bolt holes _EA $




ATTACHMENT E PROPOSAL FORM

UTILITY CONSTRUCTION / REHABILITATION
POTABLE WATER, RECLAIMED WATER & WASTEWATER

ITEM DESCRIPTION um

UNIT
COST

GROUP Y: Furnish & Install Electrical Components to Rehabilitate Lift Stations

EA

e

Remove and replace fused safety switch.
Includes all connections and lightning arrestor
(. {mounted on exterior of safety switch.

G.E. TH4323SS

EA

G.E. TH4324SS

EA

Remove and replace electrical service from
power source to electric meter. Includes wire,
conduit, permits, and connection to power
source and meter can.

100 Amps. at 230 Volts

LF

200 Amps. at 230 Volts

LF

100 Amps. at 460 Volts

200 Amps. at 460 Volts

Remove and replace electrical mounting structure. Includes 3" vertical pipes,
. |horizontal 1-5/8" unistrut and all hardware required to mount the panel, safety
Z|switch and meter.

_ $
$
$

Remove and replace |Duplex, 100 Amps., 230 Volt, | Phase, size 1 starters EA |$
5Y |control panel. Duplex, 100 Amps., 230 Volt, | Phase, size 2 starters EA [$
6Y |Includes conduit and [Duplex, 100 Amps., 230 Volt, 3 Phase, size 1 starters EA |$
7Y |wire connections to Duplex, 100 Amps., 230 Volt, 3 Phase, size 2 starters EA [$
8Y _[the safety switch, Duplex, 200 Amps., 230 Volt, 3 Phase, size 2 starters EA |[$
9Y |all wire conections Duplex, 200 Amps., 230 Volt, 3 Phase, size 3 starters EA [$
10Y |to the wetwell, Triplex, 200 Amps., 230 Volt, 3 Phase, size 2 starters EA [$
11Y _[reconnecting all Triplex, 200 Amps., 230 Volt, 3 Phase, size 3 starters EA |$
12Y |ground wiring, Duplex, 100 Amps., 460 Volt, 3 Phase, size 2 starters EA |$
13Y |connecting wiring from |Duplex, 200 Amps., 460 Volt, 3 Phase, size 2 starters EA [$
14Y |antenna tower, and Duplex, 200 Amps., 460 Volt, 3 Phase, size 3 starters EA [$
15Y |all conduit and wire Duplex, 200 Amps., 460 Volt, 3 Phase, size 4 starters EA |$
16Y |connections to the Triplex, 200 Amps., 460 Volt, 3 Phase, size 2 starters EA |$
17Y |flow meter vault. Triplex, 200 Amps., 460 Volt, 3 Phase, size 3 starters EA |$

Triplex, 200 Amps., 460 Volt, 3 Phase, size 4 starters EA [$

Remove and replace conduit from control 2 Inch Schedule 80 PVC LF [$

panel to wetwell. Includes connections to 3 Inch Schedule 80 PVC LF |$
panel and sealing inside wetwell wall. 4 Inch Schedule 80 PVC LF [$
$

$

$

$

_ $

Furnish & Install site light on antenna mast.

Furnish & Install an on-site diesel powered generator and 35 KW

automatic power transfer switch with a single weather protected 60 KW

125 KW

enclosure and concrete pad. Includes all permits, wire, conduit,

lor approved equal.

31Y_|and connections required to provide a complete working system. 150 KW
= |Also includes testing, system start-up, manuals and training.
35‘ i1 | Generator to be 230V or 460V as required for the sizes listed.
32Y |Furnish & Install float switches
33Y |Furnish & Install Senex model GSX3-PP100-A49-B49-XX-CO1-D49 transducer | EA |$

Furnish & Install GE Panametrics, Model AT868 Aqua Trans flow meter,
or approved equal. Includes above ground transmitter, all wiring, conduit and
analog monitor for connection to telemetry.

Furnish & Install force main pressure transducer. Includes tapping saddle
and valve, stainless steel diaphram seal, Ashcroft model K1-7-M02-42-F2-100
transducer or approved equal, wiring and 1 Inch PVC conduit.
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ATTACHMENT E PROPOSAL FORM

UTILITY CONSTRUCTION / REHABILITATION
POTABLE WATER, RECLAIMED WATER & WASTEWATER

ITEM DESCRIPTION uU/M UNIT
NO. COST
GROUP Z: Pipe Pigging & Cleaning

1Z |Preparatcion of work plan and mobilization for all sizes EA
2z 12" 0-500 LF [$
500 + LF |$
3z 14" - 0-500 LF [$
500 + LF |$
4z 16" 0-500 LF 1|3
500 + LF |9
52 18" 0-500 LF [$
‘ 500 + LF 1%
6Z 20" 0-500 LF |$
500 + LF |$
7Z 24" 0-500 LF ($
500 + LF |$
8z 30" 0-500 LF [$
500 + LF [$
9z 36" 0-500 LF [$
500 + LF [$
10Z 42" 0-500 LF [$
500 + LF |3
11Z 48" 0-500 LF |$
500 + LF [$
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MODIFICATIONS TO EXISTING STRUCTURES, PIPING AND EQUIPMENT

PART 1

1.01

PART 2

PART 3

3.01

GENERAL
SCOPE OF WORK

Furnish all labor, materials, equipment and incidentals required to
modify, alter and/or convert existing structures as shown or
specified and as required for the installation of piping, mechanical
equipment and appurtenances. Existing piping and equipment shall
be removed and dismantled as necessary for the performance of
facility alterations in accordance with the requirements herein
specified.

PRODUCTS (NOT USED)
EXECUTION
GENERAL

The Contractor shall cut, repair, reuse, excavate, demolish or
otherwise remove parts of the existing structures or appurtenances,
as indicated on the Contract Drawings, herein specified, or
necessary to permit completion of the work under this Contract. He
shall dispose of surplus materials resulting from the above work in
an approved manner. The work shall include all necessary cutting
and bending of reinforcing steel, structural steel, or miscellaneous
metal work found embedded in the existing structures.

The Contractor shall dismantle and remove all existing equipment,
piping, and other appurtenances required for the completion of the
work. Where called for or required, the contractor shall cut existing
pipelines for the purpose of making connections thereto. Anchor
bolts for equipment and structural steel removed shall be cut off one
inch below the concrete surface. Surface shall be finished as
specified in the Contract Documents.

At the time that a new connection is made to an existing pipeline,
additional new piping, extending to and including a new valve, shall
be installed. Pipe anchorage, if required, shall also be installed as
directed by the Engineer.



No existing structure, equipment, or appurtenance shall be shifted,
cut, removed, or otherwise altered except with the express approval
of and to the extent approved by the Engineer.

When removing materials or portions of existing utility pipelines
and/or structures or when making openings in walls and partitions,
the Contractor shall take all precautions and use all necessary
barriers and other protective devices so as not to damage the
structures beyond the limits necessary for the new work, and not to
damage the structures or contents by falling or flying debris. Unless
otherwise permitted, line drilling will be required in cutting existing
concrete.

Materials and equipment removed in the course of making
alterations and additions shall remain the property of the Owner,
except that items not salvageable, as determined by the Engineer
and the Owner, shall become the property of the Contractor to be
disposed of by him off the work site at his own place of disposal.
Operating equipment shall be thoroughly cleaned, lubricated, and
greased for protection during prolonged storage.

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

All workmanship and new materials involved in constructing the
alterations shall conform to the General Specifications for the
classes of work insofar as such specifications are applicable.

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

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

Non-shrink grout shall be used for setting wall castings, sleeves,
leveling pump bases, doweling anchors into existing concrete and
elsewhere as shown.



3.02

3.03

Where necessary or required for the purpose of making connections,
the Contractor shall cut existing pipelines in a manner to provide an
approved joint. Where required, he shall use flanges, or provide
Dresser Couplings, all as required.

The Contractor shall provide flumes, hoses, piping and other related
items to divert or provide suitable plugs, bulkheads, or other means
to hold back the flow of water or other liquids, all as required in the
performance of the work under this Contract.

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

CONNECTING TO EXISTING PIPING AND EQUIPMENT

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

REMOVAL AND ABANDONMENT OF ASBESTOS CEMENT PIPE AND
APPURTENANCES

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

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

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

1. Florida Administrative Code, Chapter 17-251, "Asbestos".

2. National Emission Standards Hazardous Air Pollution
(NESHAP), 40 CFR, Part 61, Subpart M, latest revision.
3. Occupational Safety and Health Act, 29 CFR



3.04

3.05

4. The Environmental Protection Agency (EPA) Asbestos
Abatement Worker Protection Rule.
5. Florida Statute 455.300.

ASBESTOS CEMENT PIPE REMOVAL

All asbestos cement pipe sections shown on the Drawings to be
removed, and all related valves, fittings and appurtenances shall be
removed in their entirety and disposed of by the Contractor in
accordance with this Section. After removal of the facilities, all
trenches shall be backfilled in accordance with the Contract
Documents. The cost of disposing of the removed materials shall be
borne by the Contractor.

The Contractor shall make necessary provisions for the Engineer's
representative to monitor all removal operations.

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

IN-PLACE GROUTING OF EXISTING PIPE

Where water and wastewater utility pipes are to be abandoned in
place, they shall be filled with a sand/cement grout as specified
herein. When such pipes are constructed with asbestos cement
materials, the abandonment activities shall be performed by a
licensed asbestos abatement contractor as specified in these
Specifications.

Grout shall be injected within the pipe sections indicated on the
Drawings. The ends of these sections shall be capped and/or
plugged. The grouting program shall consist of pumping sand-
cement grout with suitable chemical additives at pressures
necessary to fill the pipe sections shown on the Drawings to prevent
the potential for future collapse.

The pump used for grouting should be a continuous flow, positive
displacement model with a pugmill type mixing vat having a
minimum shaft speed of 60 rpm and incorporated as an integral part
of the equipment. Alternate equipment may be used subject to the
approval of the Engineer. The rate of pumping shall not exceed six
(6) cubic feet per minute. The pumping pressures shall be in the
range of 100 to 150 psi.



PART 1

1.01

The Contractor shall provide standpipes and/or additional means of
visual inspection as required by the Engineer to determine if
adequate grout material has filled the entire pipe section(s). The
Contractor shall make

necessary provisions for the Engineer's representative to monitor all
grouting operations.

All pipe to be abandoned shall be capped or plugged with a fitting or
material that will prevent soil or other material from entering the
pipe. All caps and plugs shall be subject to approval by the
Engineer.

END OF SECTION

EXCAVATION, BACKFILL, FILL AND GRADING FOR STRUCTURES

GENERAL
SCOPE OF WORK

Structural excavation shall consist of the removal of material for the
construction of foundations for structures and other excavation
designated on the drawings or in these specifications.

Structural excavation and backfill shall consist of furnishing
material, if necessary and placing and compacting backfill material
around structures to the lines and grades designated on the
drawings, as specified or directed by the Engineer.



1.02

1.03

Structural excavation and backfill shall include the furnishing of all
materials, equipment and other facilities which may be necessary to
perform the excavations, place and compact the backfill, install
sheeting and bracing, and carry out any necessary dewatering. It
shall also include the wasting or disposal of surplus excavated
material in a manner and in locations approved by the Engineer.

The Contractor is responsible for the protection of every tree which
is scheduled to remain in the project area. This includes trees which
may or may not be shown on the plans. Every tree shall be
adequately protected in place at no additional cost to the County.
This includes, but is not limited to, protecting the root systems and
adjusting grades as necessary for tree/root protection.

QUALITY ASSURANCE
Testing Agency:

1. In place soil compaction tests shall be performed by a
qualified testing laboratory.

2. Compaction tests shall be taken every 500 feet, except in the
road crossings or road shoulders. Tests are to be taken
according to current FDOT Standards.

Reference Standards:
1. American Society for Testing and Materials (ASTM):

a. ASTM D1557, Moisture-Density Relations of Soils Using
10-lb. (4.5-kg) Rammer and 18-in. (457-mm) Drop.

JOB CONDITIONS

The Contractor shall provide, operate and maintain all necessary
pumps, discharge lines, well points, etc., in sufficient number and
capacity to keep all excavation, bases, pits, etc., free from seepage,
sanding or running water at all times throughout the period of
construction.

The Contractor shall assume all responsibility for the security of the
excavation required, employing bracing, lining or other accepted
means necessary to accomplish same.

Excavated areas shall be cleared of all debris, water, slush, muck,
clay and soft or loose earth and shall be conditioned to the entire
satisfaction of the Engineer.

All excavated material unsuitable for use or which will not be used
shall be disposed of in a manner consistent with State and County
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regulations.



E.
PART 2
2.01

A.

B.
2.02
PART 3
3.01

A.

B.
3.02

A.

B.

C.
3.03

All unsuitable organic materials, roots, logs, etc., found during
excavation shall be removed by the Contractor and the trench shall
be refilled with suitable material.

PRODUCTS
MATERIAL FOR CONTROLLED FILL

Composition: Only approved material free from organic matter and
lumps of clay, shall be used for backfill. Excavated earth free from
debris or organic material may be used for backfilling foundations or
fill.

Crushed stone and shell shall meet or exceed current FDOT
Standards.

UNSUITABLE MATERIAL

Unsuitable material shall be defined as highly organic soil per ASTM
D2487 Group PT. This includes, but is not limited to, such items as
topsoil, roots, vegetable matter, trash, debris, and clays that cannot
be dried sufficiently to obtain specified compaction.

'EXECUTION

INSPECTION

The Contractor shall verify that work preceding the affected work of
this Section has been satisfactorily completed.

Conditions adversely affecting the work of this Section shall be
corrected to the satisfaction of the Engineer.
REMOVAL OF UNSUITABLE MATERIALS

The Contractor shall remove unsuitable material from within the
limits of the Work.

Materials meeting requirements for controlled fill shall be stockpiled
as necessary and in such a manner satisfactory to the Engineer.

All material excavated shall be placed so as to minimize interference
with public travel and to permit proper access for inspection of the
work.

EXCAVATION



3.04

When concrete or shell subbase footing is to rest on an excavated
surface, care shall be taken not to disturb the natural soil. Final
removal and replacement of the foundation material and subbase
compaction to grade shall not be made until just before the concrete
or masonry is placed.

When any structural excavation is completed, the Contractor shall
notify the Engineer who will make an inspection of the excavation.
No concrete or masonry shall be placed until the excavation has
been approved by the Engineer.

The elevations of the footing bottom and the base slab as shown on
the Drawings, shall be considered as approximate and the Engineer
may order in writing, such changes in dimensions or elevations of
the footings and slab base as necessary to secure satisfactory
foundations.

All excavation shall be made within an area bounded by lines five
feet outside and parallel to the exterior walls of the structure to allow
for correct forming, shoring and inspection of foundation work.
Pouring of concrete against earth side walls shall not be permitted.

If the ground is excavated below the grade called for by the Drawings
or becomes unstable due to the Contractor's carelessness or
operations, the ground shall be excavated to undisturbed native soil
before continuing concreting operations.

If in the opinion of the Engineer, the material at or below the normal
grade of the bottom of the trench is unsuitable for pipe or structure
foundation, it shall be removed to the depth directed by the Engineer
and if so directed, replaced by crushed stone or washed shell.

STRUCTURAL BACKEFILL

Structural backfill shall not be placed until the footings or other
portions of the structure or facility have been inspected by the
Engineer and approved for backfilling.

A minimum of 1-1/2" layer of lean concrete shall be placed as a
working mat for the concrete base slabs and footings.

Fill shall be placed in uniform layers not more than 12" thick and
compacted to a minimum of 98 percent of the maximum density

- determined by ASTM D1557, Method A or C, or as directed by the

Engineer. The Contractor shall securely tamp the backfill with
pneumatic rammer around all wall foundations. The method of
compaction shall be satisfactory to the Engineer.



3.05

Compaction of structural backfill by ponding and jetting shall be
permitted when, as determined by the Engineer: the backfill material
is of such character that it will be self-draining when compacted,;
foundation materials will not soften or be otherwise damaged by the
applied water; no damage from hydrostatic pressure will result to the
structure. Ponding and jetting within two feet below finished
subgrade shall not be permitted in roadway areas. At the discretion
of the Engineer, ponding and jetting may be permitted with
compaction layers not to exceed four feet. The work shall be
performed without damage to the structure or embankment and in
such a manner that water will not be impounded.

Surplus material not used on-site shall be removed and disposed of
off-site by the Contractor. In no case shall surplus material be
deposited on adjacent lands. Fill used for grading shall be placed in
layers not to exceed 12 inches in thickness and shall be compacted
to a density equal or greater to that of the surrounding natural
ground.

BACKFILLING AROUND STRUCTURES

Common fill and structural fill are specified for use as backfill
against the exterior walls of the structures. Fill shall be placed in
layers having a maximum thickness of eight (8) inches in loose state
and shall be compacted sufficiently to prevent settlement. If
compaction is by rolling or ramming, material shall be wetted down
as required. Where material can be suitably compacted by jetting or
puddling, the Contractor shall use one of these methods. No
boulders shall be allowed to roll down the slopes and hit the walls.

Backfilling shall be carried up evenly on all walls of an individual

. structure simultaneously. A variation of two (2) feet in elevation will

be the maximum allowable. No backfill shall be allowed against
walls until the walls and their supporting slabs, if applicable, have
attained sufficient strength. Backfilling shall be subjected to
approval by the Engineer.

In locations where pipes pass through building walls, the Contractor
shall take the following precautions to consolidate the refill up to an
elevation of at least one foot above the bottom of the pipes:

1. Place structural fill in such areas for a distance of not less

than three feet either side of the center line of the pipe in level
layers not exceeding 6-inches in depth.

10



3.06

2. Wet each layer to the extent directed and thoroughly compact
each layer with a power tamper to the satisfaction of the
Engineer.

3. Structural fill shall be of the quality specified under Part 2 of
this Section. .

The surface of filled areas shall be graded to smooth true lines,
strictly conforming to grades indicated on the grading plan. No soft
spots or uncompacted areas shall be allowed in the work.

Temporary bracing shall be provided as required during construction
of all structures to protect partially completed structures against all
construction loads, hydraulic pressure and earth pressure. The
bracing shall be capable of resisting all loads applied to the walls as
a result of backfilling.

FIELD QUALITY CONTROL

The density of soil in place shall be a minimum of 95 percent in
accordance with ASTM test 1557-70T, Method A or C.

END OF SECTION
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PART 1

1.01

1.02

TRENCHING. BEDDING AND BACKEFILL FOR PIPE

GENERAL
SCOPE OF WORK

The Contractor shall furnish all labor, materials, equipment and
incidentals necessary to perform all excavation, backfill, fill, grading,
trench protection or other related work required to complete the
piping work shown on the Drawings and specified herein. The work
shall include, but not be limited to: vaults; duct conduit; pipe;
roadways and paving; backfilling; required fill or borrow operations;
grading; disposal of surplus and unsuitable materials; and all related
work such as sheeting, bracing and dewatering.

Prior to commencing work, the Contractor shall examine the site and
review test borings if available, or undertake his own subsurface
investigations and take into consideration all conditions that may
affect his work.

The Contractor is responsible for the protection of every tree which
is scheduled to remain in the project area. This includes trees which
may or may not be shown on the plans. Every tree shall be
adequately protected in place at no additional cost to the County.
This includes, but is not limited to protecting the root systems and
adjusting grades as necessary for tree/root protection.

PROTECTION
Sheeting and Bracing in Excavations:

1. In connection with construction of underground structures,
the Contractor shall properly construct and maintain
cofferdams. These shall consist of: sheeting and bracing as
required to support the sides of excavations, to prevent any
movement which could in any way diminish the width of the
excavation below that necessary for proper construction and
to protect adjacent structures, existing yard pipe and/or
foundation material from disturbance, undermining, or other
damage. Care shall be taken to prevent voids outside of the
sheeting, but if voids are formed, they shall be immediately
filled and rammed.

2, Trench sheeting for pipes: no sheeting is to be withdrawn if
driven below, mid-diameter of any pipe and no wood sheeting
shall be cut off at a level lower than one foot above the top of
any pipe unless otherwise directed by the Engineer. During
the progress of the work, the Engineer may direct the
Contractor in writing to leave additional wood sheeting in

12



B.

place. If steel sheeting is used for trench sheeting, removal
shall be as specified above, unless written approval is given
for an alternate method of removal.

All sheeting and bracing not left in place shall be carefully
removed in such a manner as not to endanger the
construction or other structures, utilities, existing piping, or
property. Unless otherwise approved or indicated on the
Drawings or in the Specification, all sheeting and bracing shall
be removed after completion of the piping or structure, care
being taken not to disturb or otherwise injure the pipeline or
finished masonry. All voids left or caused by withdrawal of
sheeting shall be immediately refilled with sand by ramming
with tools specifically made for that purpose, by watering, or
as may otherwise be directed.

The Contractor shall construct, to the extent he deems it
desirable for his method of operation, the cofferdams and
sheeting outside the neat lines of the pipeline trench or
foundation unless otherwise indicated on the Drawings or
directed by the Owner/Engineer. Sheeting shall be plumb and
securely braced and tied in position. Sheeting, bracing and
cofferdams shall be adequate to withstand all pressures to
which the pipeline or structure will be subjected. Pumping,
bracing and other work within the cofferdam shall be done in a
manner to avoid disturbing any construction of the pipeline or
the enclosed masonry. Any movement or bulging which may
occur shall be corrected by the Contractor to provide the
necessary clearances and dimensions.

Drawings of the cofferdams and design computations shall be
submitted to the Engineer and approved prior to any
construction. However, approval of these drawings shall not
relieve the Contractor of the responsibility for the cofferdams.
The drawings and computations shall be prepared and
stamped by a Registered Professional Engineer in the State of
Florida and shall be in sufficient detail to disclose the method
of operation for each of the various stages of construction, if
required, for the completion of the pipeline and substructures.

Dewatering, Drainage and Flotation

13



The Contractor shall construct and place all pipelines,
concrete work, structural fill, bedding rock and limerock base
course, in-the-dry. In addition, the Contractor shall make the
final 24" of excavation for this work in-the-dry and not until the
water level is a minimum of 6" below proposed bottom of
excavation.

The Contractor shall, at all times during construction, provide
and maintain proper equipment and facilities to remove
promptly and dispose of properly all water entering excavation
and keep such excavations dry so as to obtain a satisfactory
undisturbed subgrade foundation condition until the fill,
structure, or pipes to be built thereon have been completed to
such extent that they will not be floated or otherwise damaged
by allowing water levels to return to natural elevations.

Dewatering shall at all times be conducted in such a manner
as to preserve the natural undisturbed bearing capacity of the
subgrade soils at proposed bottom of excavation.

Wellpoints may be required for dewatering the soil prior to
final excavation for deeper in-ground structures or piping and
for maintaining the lowered groundwater level until
construction has been completed to avoid the structure,
pipeline, or fill from becoming floated or otherwise damaged.
Wellpoints shall be surrounded by suitable filter sand and no
fines shall be removed by pumping. Pumping from wellpoints
shall be continuous and standby pumps shall be provided.

The Contractor shall furnish all materials and equipment to
perform all work required to install and maintain the proposed
drainage systems for handling groundwater and surface water
encountered during construction of structures, pipelines and
compacted fills. :

Where required, the Contractor shall provide a minimum of
two operating groundwater observation wells at each structure
to determine the water level during construction of the pipeline
or structure. Locations of the observation wells shall be at
structures and along pipelines as approved by the Engineer
prior to their installation. The observation wells shall be
extended to 6 inches above finished grade, capped with screw-
on caps protected by 24" x 24" wide concrete base and left in
place at the completion of this Project.

Prior to excavation, the Contractor shall submit his proposed
method of dewatering and maintaining dry conditions to the
Engineer for approval. Such approval shall not relieve the
Contractor of the responsibility for the satisfactory
performance of the system. The Contractor shall be

14



responsible for correcting any disturbance of natural bearing
soils for damage to pipeline or structures caused by

an inadequate dewatering system or by interruption of the
continuous operation of the system as specified.

8. As part of his request for approval of a dewatering system, the
Contractor shall demonstrate the adequacy of the proposed
system and wellpoint filter sand by means of a test
installation. Discharge water shall be clear, with no visible soil
particles in a one quart sample. Discharge water shall not flow
directly into wetlands or Waters of the State as defined by

FDEP and SWFWMD.

9. During backfilling and construction, water levels shall be
measured in observation wells located as directed by the
Engineer.

10. Continuous pumping will be required as long as water levels
are required to be below natural levels.

PART 2 PRODUCTS
2.01 MATERIALS

A. General

1. Materials for use as fill and backfill shall be as described
below. For each material, the Contractor shall notify the
Engineer of the source of the material and shall furnish the
Engineer, for approval, a representative sample weighing
approximately 50 pounds, at least ten calendar days prior to
the date of anticipated use of such material.

2. Additional materials shall be furnished as required from off-
site sources and hauled to the site.

B. Structural Fill
1. Structural fill shall be used below spread footing foundations,

slab-on-grade floors and other structures as backfill within
three feet of the below grade portions of structures.
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D.

E.
PART 3
3.01

A.

Structural fill material shall be a minimum of 60 percent clean
sand, free of organic, deleterious and/or compressible
material. Minimum acceptable density shall be 98 percent of
the maximum density as determined by ASSHTO T-180. Rock
in excess of 2-1/2" in diameter shall not be used in the fill
material. If the moisture content is improper for attaining the
specified density, either water shall be added or material shall
be permitted to dry until the proper moisture content for
compaction is reached.

Base Course

Asphalt, crushed concrete soil cement or lime rock, shall be used as
base course for bituminous paved roads and parking areas.

Common Fill

1.

Common fill material shall be free from organic matter, muck
or marl and rock exceeding 2-1/2" in diameter. Common fill
shall not contain broken concrete, masonry, rubble or other
similar materials. Existing soil may be used to adjust grades
over the site with the exception of the construction area.

Material falling within the above specification, encountered
during the excavation, may be stored in segregated stockpiles
for reuse. All material which, in the opinion of the Engineer, is
not suitable for reuse shall be spoiled as specified herein for
disposal of unsuitable materials by the Contractor.

Crushed Stone

1.

Crushed stone may be used for pipe bedding, manhole bases,
as a drainage layer below structures with underdrains and at
other locations indicated on the Drawings.

Crushed stone shall be size No. 57 with gradation as noted in
Table 1 of Section 901 of Florida Department of
Transportation, Construction of Roads and Bridges.

EXECUTION

FILL PLACEMENT

General

1.

Material placed in fill areas under and around pipelines and
structures shall be deposited within the lines and to the
grades shown on the Drawings or as directed by the Engineer,
making due allowance for settlement of the material. Fill shall
be placed only on properly prepared surfaces which have been
inspected and approved by the Engineer. If sufficient common
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3.02

fill material is not available from excavation on site, the
Contractor shall provide borrows as may be required. -

Limerock base course material, structural fill and screened
limerock, may be provided as borrow.

Fill shall be brought up in substantially level lifts throughout
the site, starting in the deepest portion of the fill. The entire
surface of the work shall be maintained free from ruts and in
such condition that construction equipment can readily travel
over any section. Fill shall not be placed against concrete
structures until they have attained sufficient strength.

Fill shall be dumped and spread in layers by a bulldozer or
other approved method. During the process of dumping and
spreading, all roots, debris and stones greater in size than
specified under Materials, shall be removed from the fill areas.
The Contractor shall assign a sufficient number of men to this
work to insure satisfactory compliance with these
requirements.

If the compacted surface of any layer of material is determined
to be too smooth to bond properly with the
succeeding layer, it shall be

loosened by harrowing or by another
approved method before the succeeding
layer is placed.

All fill materials shall be placed and compacted "in-the-dry".
The Contractor shall dewater excavated areas and is required
to perform the work in such manner as to preserve the
undisturbed state of the natural inorganic soil.

COMPACTION
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Structural fill, limerock base course and screened limerock in open
areas, shall be placed in layers not to exceed nine inches in depth as
measured before compaction. Each layer shall be compacted by a
minimum of six coverages (3 passes each way) with the equipment
described below, to at least 98 percent of the maximum density, as
determined by AASHTO T-180. Incidental compaction due to traffic
by construction equipment will not be credited toward the required
minimum six coverages.

Common fill shall be placed and compacted in a manner similar to
that described above for structural fill, with the following exceptions:
layer thickness prior to compaction may be increased to 12-inches in
open areas; and common fill except dike fill, required below water
level in peat excavation areas may be placed as one lift, in-the-wet, to
an elevation one foot above the water level at the time of filling.

Compaction equipment in open areas shall consist of a medium-
heavy vibrator roller (minimum static weight of 10 tons) operated at
resonant frequency and at a speed of 2 fps or less or other
compaction equipment approved by the Engineer.

Areas adjacent to pipelines, structures and other confined areas
inaccessible to the vibrator roller shall be comp<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>