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
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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 :
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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.
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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.

P:\Annual Bid (Utilities)\specs\spec as of 08.27.08.doc 364 /438



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

P:\Annual Bid (Utilities)\specs\spec as of 08.27.08.doc 365/438



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.

P:\Annual Bid (Utilities)\specs\spec as of 08.27.08.doc 368 /438



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.
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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 State<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>